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The Busiest Day

Yesterday was the busiest day of the week, as all six
of the assoeciations represented at Atlantic City held meet-
ings. In the morning all four of the affiliated associations
were at work. The accountants began their convention,
the claim agents concluded theirs, and the engineers and
transportation and traffie officers were half way through
their respective programs. In the afternoon the engineers
met again, the American association held its second session
and the manufacturers gathered together for the single
meeting which they hold during the year. It was the peak
load of the most suceessful convention which the American
Street & Interurban Railway Association has ever held.

Data Sheets

Most of the committees report that only a small number
of the member companies replied fully to the Inquiries
sent out on the data sheets. The members of the diffevent
committees make a great many sacrifices in time and com-
fort during the year in the preparation of their reports and
should receive all of the co-operation possible. Tt is a
handicap to them as well as to the association if they are
obliged to work without exact information as to the tech-
nical conditions under which companies in other parts of the
country earry on their service. Kach company which fills
out a data sheet is benefiting itself as well as every other
company in the association and greater attention to the
requirements of the committees iun this respeet would add
materially to the value of the work which they can aec-
complish.
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Commxttee Reports

In spite of the handicap froin the lack, in many cases, of
very much-material to work from, the committees brought in
splendid papers, and now that this condition 1is recognized
it will doubtless he remedied next year. All of the asso-
ciations have cvidently come to recognize that committee
work can be of a value with which no other part of the pro-
grams is exactly comparable. This is due to the fact that
the report of a committee represents the different, some-
times conflicting, standpoints of a vuwmber of individnals.
The commitices 1n several instances have snpplemented the
knowledge possessed by their own members with information
obtained by corresponding with outside companies. An
mdividual. no atter with what pains he may have pre-
pared a paper containing valuable material and presenting
opinions that have been studied with care, eannot well bring
te hesi th same different standpoints which are presented
in eommitt-c work. W. Caryl Ely referred, in his address
w the Tran »ortation & Traffic Association on Tuesday, to
the need of comparative analyses of the operating results
of various con vanies. Such analytical work the committees,
not only of thi: new association, but of the other associa-
tions, will do well to eontinue.

Report of the Committee on Standards .
The report of the Committee on Standards of the En-
gineering Association this year takes up only couplers,
bumpers, steps and platforms, but after a careful
review of the field by the executive committee, these sub-
jects were considered the most important to standardize.
The large table of dimensions which acecompanies the report
of the eommittee shows a wide vartety in the dimensions
of these parts of the car equipment. In a few cases where
a number of roads are controlled by the same interests, an
attempt has been made to adopt certain heights of coup-
lers and bumpers, but there has been no concerted attempt
in most parts of the country to bring about uniformity
in this particular. To the isolated line, an effort to stand-
ardize these parts may seem hardly worth the expense but
the lapse of a few years mayv witness the inclusion of such
a road in a chain of properties and the operation of inter-
urban cars over its tracks. The matter will then become
of vital importanee. :
When analyzed, the report of the committee, so far as
heights are concerned, will be found to comprise two prin-
cipal recommendations: one relates to the heicht of coup-
lers for city cars, the other speeifies the height of couplers
for interurban cars. The other dimensions, such as those
for bumpers depend direetly upon these. The height
being settled, the type of the coupler remained to be deter-
mined. For interurban ears, the logical design is that
which will automatieally couple with the standard steam
car coupler, but which will be provided with sueh addi-
tonal attachments as may be necessary to keep the couplers
from opening when on the short radius curves and sharp



1050

changes in grade whieh are common on the average electric
line. Aeccording to the report of the committee, such eoup-
lers are, or will soon be, available for use in a variety of
forms.

On many lines, the question of the standardization of,

the height or form of the coupler possesses but little present
interest. Outside of their oceasional use for hauling dis-
abled cars, the companies do not require couplers and under
these couditions would probably not care to go to any great
expense to install new couplers or to adopt the other recom-
mendations of the committee so far as their existing rolling
stock is concerned. The committee hardly expects this,
but the present cars cannot last forever and there will be
a distinet advantage in incorporating the proposed stand-
ards in any new cars ordered, as they will then not only
be able to couple with those of other roads which have
adopted the standard dimensions, but will possess a value
for sale as second-hand equipment, which theyv would not
otherwise have.

Report of the Committee on Education

The suggestion made by Prof. Norris last year of the need
for the establishment of apprenticeship courses on eclectrie
railways led to the appointment by President Goodrich of
the committee whose report was presented by Prof. Norris
vesterday. Similar committees, it might be said, ha.. been
appointed by other technieal organizations, and are doing
excellent work, notably in the case of the Institute of llce-
trieal Engineers aud ou the steam roads. Although the com-
mittee had no definite plan to propose yesterday, vidence of
its work during the time since its appointment was shown
by the statistics compiled of the apprenticeship courses in
the steawn railroad, gas and electric lighting ‘adustries. As
the report clearly indicates, there has been a revolution in
the opinion of those in charge of engineel;ing enterprises of
the value of the technical graduate. Part of this is due to
the growing necessity for a knowledge of science and engi-
neering in most large business enterprises of the present day,
part is due to the fact that as there is a constantly increas-
ing number of technical graduates in places of responsibility
there is better appreciation of the instruction which is being
given in the technical schools, and part of it is undoubtedly
due to the schools themselves in better fitting their graduates
for the requirements of business.

The large electrical manufacturing companies, whose work
necessarily requires a high grade of scientific employees, have
long been aware that the technical schools could provide them
with a most desirable class of men, and in many universities
the selection of the works of one or another of these large
companies for “post-gradnate” work has been considered for
vears as a matter of course after graduation from the elec-
trical engineering course. Some of these men have finally
found their places among the operating electric railway com-
panies, but there seems to be no valid reason why they should
not be invited directly into railway work, to the advantage
both of the companies and the students. A similar plan, as
indicated by Prof. Norris, is followed in the steam railway
industry, and has been commenced in a modest way by two
electric railway companies. The benefits of the system apply
not only to the engineering department, but to other portions
of the railway work as well. There is no reason why a
knowledge of engineering should disqualify anyone from
proficiency in those branches whose primary demands are
for administrative ability rather than for a training in engi-
neering. On the contrary, the mental training acquired by
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scientific study and in solving analytical problems and the
confidence which usually accompanies knowledge, should be
of equal benefit in managerial as in engineering work.

We have not touched upon the other features of the work
of education mentioned in the report, that is the instruetion
in engineering theory given to these who have devoted them-
selves 1o the practical side of the work. This naturally
accompanies the instruction in practice to the technical grad-
vate, for a comprehensive plan on educational work should
inelude both phases of the subject. Instances of the practice
of the New York, Brooklyn and Boston Edison Companies
are very instructive in this connection, and aceording to the
testimony of those in charge, have been followed by satis-
factory results.

Discussion or the Program ?

Many of those who have aliended the wmeetings of the
Transportation & Traffic association have remarked on the
interesting and full diseussion whieh has taken place after
the reading of all papers and committee reports presented
hefove that body. This diseussion Las been so general and
extended that it has obliged the officials to depart fromn
the regular published program in several important re-
spects. The interesting features of this program, however,
will not be abandoned. They are simply postponed and
carried out in regular order at the various sessions. It is
always a question with a presiding oflicer whether the bet-
ter plan is to ecarry oul each day the program that was
outlined before the session hegan or to permit such discus-
sion to be heard as may be suggested by the opinions and
faets brought out. If the Transportation & Traffie associa-
tion had adhered to the program prepared in advanee some
of the most valuable discussions that have taken place at
the meetings this year would have been lost. Next year
it may be thought advisable to allow more time on the
program for the discussions. It is eertain that such time
will be needed if the reports and papers in 1909 do not
fall below the high standard set this vear.

The Exhibits as Seen by an Qutsider

A shrewd observer commenting on the exhibits, remarked
in conversation yesterday, that while the general public is
evidently interested as it strolls around from booth to booth
of this fine exhibit, there is practically nothing that malces
an appeal for direct purchase. An electrical exhibition, pure
and simple, brings to notice more and more each year things
that the consumer is solicited to buy directly and personally
—even lamps. The growth of the central station industry
is based partly on that co-operation of the public in the
purchase of apparatus. But in the traction industry it is
fundamentally different. The private individual is unknown
who buys himself a trolley car. The public enjoys and
realizes the service of the entire apparatus through the
ageney of a public utility eorporation; and it is to those
men—except engineers, managers, specialists—that the argu-
ment must be made. Possibly indirect pressure ecan be
brought to bear by public opinion aroused in favor of some
specific device, but it is a negligible quantity. The manu-
facturer who makes good in the electric railway field under-
goes a fire of critical searching judgment uneqnaled in any
other electrical art, and that alone sets a seal of emphatie
approval. This may be one reason why the field is so sel-
dom swept by crazes and fads, which sometimes invade the
mechanieal world quite dangerously.
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Conventionalities

“The strenuous life.” Seven meetings in one day. Whew!

Mr. W. M. McFarland, vice-president of the Westinghouse
Electric & Manufacturing Company and a member of the
Executive Committee of the Manufacturers’ Association, who
attended the first two days of the convention, returned home
Wednesday.

The Stone & Webster Fngineering Corporation, of Boston,
Mass., is represented by 1). P. Robinson, president; ¥. R.
Coates, ¥. N. Bushnell, I.. II. Parker, Mark Lowd, manager
Southwestern office, and E. (. Fuogland, all stopping at
the Hotel Brightou.

Alanson P. Lathrop, vice-president and treasyrer of the
American Light & Traction Company, of New York, 1s a
shrewd, practical studeut of the exhibit on the Pier. This
holding company operates traetion properties at San An-
tonio, Tex., and Muskegon, Mich.

The Roller Chair Commmittee has arranged to have roller
chairs stationed at the entrances of the Marlborough-Blen-
heim, Traymore and the Chalfonte Hotels to-night, between
the hours of 7:30 and 9 p.m., for the use of delegates and
guests attending the theatre parties of the evening.

Genial II. L. Shippy, the Roebling salesmanager, decided
to ecome to the convention when he learned that the Shei-
bourne grill was still open. Otherwise his duties in New
York would have been far too pressing and onerous. With
him to grect a host of friends and customers were Messrs.
Cockey and Bowman, of New York and Cleveland, respect-
ively.

One of the ‘‘old timers'’ has asked us to rcquest all
other veterans of the electric railway business to meet
at the ELectric Rarnway JourNaL Booth at 3:30 p.m. on
Thursday to have a group photograph taken. The invi-
tation is especially addressed to Messrs. Smith, of Omaha;
Goodrich, of Hartford; Akarman, of Newark, and Major
Evans; but anyone who has been allied with the electrie
railway industry for an equal length of time is eligible.

Alex. Dow, immediate past president of the Association
of Edison Illuminating Companies, came on to Atlantic
City with Mrs. Dow, to reenperate from the fatigue of the
recent highly successful convention at Lenox, in the Berk-
shire Hills. They are staying at the Marlborough-Blenheim.
Mr. Dow is president of the Edison lighting interests at
Detroit, and a distinguished leader in that branch of the art
with which he has been so long and so closely identified.
He has a host of friends in the traction field.

An entertosinment for the ladies of the convention will
be given on Thursday afternoon from 4 to 5, in the Solar-
ium of the Marlborough-Blenheim, when Miss Amy Grant,
who enjoys an enviable reputation as an accomplished
artiste, will give a series of musical readings, 7. e.
recitations with music. The intellectual pleasure of the
performance is quite unusual, and those who have never
heard Miss Grant should not let this excellent opportunity
slip. The admission will be by official badge.

An authentic rumor credits John G. Buehler with an in-
tention of becoming a balloonist or aeroplanist. Ever since
the two American aeronauts fell from 2000 feet up, last
Sunday, the sport of “air climbing” has appealed to him
irresistibly. That same day and hour he underwent the
mortifieation of being towed in by MeGowan after his auto
broke down; and he and Vanderbilt have firmly decided no
longer to chase the “bubble” reputation for speeding and
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scorching. Mr. Buehler’s movements are shrouded in mys-
tery, but it is understood he will leave Atlantie City by
water, and sell his auto for use as a voller chair on the
Boardwalk.

““It "euts dirt,”’ is the phrase deseribing a picee of
vaeuum cleaning apparatus shown in the General Electrie
pergola. ““Seeins to me I'm in that elass’’ said a railway
president mournfully as he looked at the device and remem-
bered the scorn and contumely he had endured of late
beeause hie had been trying to build up the community in
whieli he lives and works. Taken as a body, there are
no men in the country more devoted to the upbuilding of
their loeal interests, than the railway managers—and in
return they have often, too often, to ‘‘eat dirt.”’

Daniel M. Brady, of the Brady Brass Company, is a
visitor to Atlantie City, as he makes it a positive rule never
to let a railroad convention go by without being present.
This principle applies both to steam and eleetric railway
convenfions, at both of whiech he has many friends. Mr.
Brady is being accompanied to this convention by John W.
(fannon, who is a son of Frank 8. Gannon, formerly gen-
eral manager of the New York City Railway. Mr. Gannon,
Jr., is connected with the Brady Brass Company. Mr.
Brady has with him a few boxes of his well-known pencils.

The theatre parties organized by the Entertainment Com-
mittee for Thursday night will be most delightful af-
fairs. Two houses have been taken for the affair, the
Savoy and the Apollo, and tastes both grave and gay
will be gratified. At the Apollo Robert Edeson will
perform in ‘“The Call of the North,’”’ and at the Savoy,
the light musical comedy will be given of ‘“Gay New
York,”” by a regular metropolitan company. Admission
in both instances will be by official badge only, and there
will be no reserved seats, cxcept for the officers of the
Railway Associations, who will occupy the boxes. Both
performances hegin at 8:30.

Elmer P. Morris is trying to get Stedman to “write a
dramatic poem around his fender dummies. None of the
elements of a great tragedy are lacking. The amount of
human intelligence infused into those dummies by Elmer
is simply marvellous. It is said that one of them is be-
ginning to talk, and it is whispered that when the Claim
Agents opened their session the other morning, a dummy
was found seated in the presidential chair, with a wist-
ful look on its expressive face, as though burdened with
a tale of woe and wrong. Stedman admits it is a great
chance, but says that the trouble is that his tragie verse
is to often mistaken for humorous.

H. M. Edwards, head of the accounting staff of the New
York Edison Company, is here as a special conference com-
mittee on accounting from the National Electric Light Asso-
ciation, over whose aceounting section he presided at the
Chicago convention last May. Mr. Edwards is a strong be-
liever in joint consideration and disposal of the finaneial
methods, forms, etc., involved in the requirements of the
various Publie Service Commissions. He holds that the un-
derlying questions are very much the same, and that a united
front on the part of the public utilities will smooth away
difficulties both for the corporations and for the commissions.

The afternoon tea at the Country Club, for the ladies,
provided by the Intertainment Committee, was another
of the distinet sueccesses of this notable eonvention. Near-
ly 150 ladies went out on the touring automobiles provided,
and found the ride very pleasant through the rural part
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of Atlantic City, the existence of which many had not
even suspected. During the afternoon there was clock golf,
and a concert was given by a first-class team of Italian
musicians. The links looked their best, as did the quaint
little club house, with the gathering of women in gay
garments, against the backgrounds of rieh foliage. An
early retwrn was made to town oun account of the shorter
day, but the sunset was a magnificent finale to all.

Ray D. Lillibridge and wife were the guests of TF. J.
Baird, of Cleveland, touring from New York to the Marl-
borongh-Blenheim in Mr. Baird’s new Packard automobile.

R. D. Coombs, structural engineer of the Pennsylvania
Tunnel & Terminal Company, was seen “walking the planks”
on Tuesday under the ciceronage of W. D. Archbold, of the
Archbold-Brady Company.

W. B. Cleveland, presideni of the Electrie Railway Im-
provement Company, Cleveland, O., was unable (o altend
the convention this year. ITe had planned to be among those
present but was detained at the last moment by business.

Ernst F. Hartmann of the Carbolineum Wood Preserving
Company, decided at the last moment to come down with an
exhibit. Tt is located on the south side of the pier near the
Aquarium. Samples of treated cross arms arc on exhibition.

The commiltee which has charge of the chair transporia-
tion upon the Boardwalk is so zealous that “pushers-in” are
stationed at the various hotels to see that the members of
the associations take fnll advaniage of the chances to look
like invalids. Many delegates fail to learn that these chairs
are neither “pay-as-you-enter” nor “pay-as-you-leave.”

J. K. Forrest, who has been visiting tius eountry from
England, came down to the exhibit on Monday with C. G.
Young, of J. G. White & Company, and sailed for home
Tuesday on the “Lusitania,” saying that even in that brief
inspection he felt he had put himself abreast of the best
American practice.  Mr. Forrest was, nntil recently, in
charge of rolling stock and the overhead and feeder system
of the Capitol & Buenos Aires Grand National Tramways,
Argentine Republie. ITis headguartcrs are now in London.

William O. Hay, president of the Montgomery Traection
Company, general manager of the Baston & Washington
Traction Company and seeretary of the Northampton Trae-
tion Company, of Easton, Pa., is at the Marlborough-Blen-
heim with Mrs. Hay. Ie is aceompanied by D. L. Beaulieu,
superintendent and purchasing agent of the Northampton
Traction, and several other employes of the three companies
mentioned. Mr. Hay’s brother, Thomas A. 1I. ITay, presi-
dent of the Northampton Traction Company, is expeeted on
Wednesday. Tt is an interesting fact that the ITay brothers
have been prosperous shoe merchants at ISaston for many
years, in faet they sold so many shoes that to veduece the
undue consunption of their product they went into electrie
railroading, so they are sure {o make money either way.

Roller chairs ave, as usnal, furnished free to all delegates
and guests of the convention wearing official badges, for use
between the hours of 9 a. m. and 6.30 p. m.; except Wednes-
day and Thursday, when the evening hour is 9 o’clock. The
garage stalions are at the main entrance to the Million Dollar
Pier, the Marlborough-Blenheim and the boardwalk opposite
the Chalfonte. In addition, details of the serviece cover re-
duced rates for special and private chairs, as set forth in
the official programs. The entertainment committee has a
roller chair sub-committee, of which R. F. Hayes is chair-
man; and a regular roster has been scheduled by which he
and other members of the entertainment committee supervise
the whole service and ‘“check the checkers” at given hours.
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AMERICAN ASSOCIATION—WEDNESDAY

Vice-president Shaw called the meeting to order at 2:15
o’clock. The first business was the report of the Committee
0:: Fducalion, which was presented by Prof. A. S. Richey,
in the absence of Chairman Norris. This report is pub-
lished elsewhere in this issue.

Prof. D. C. Jackson, of the Massachusetts Institute of
Technology, sent a written contribution discussing the report.
He said that but a few electric railway corporations had
shops and construetion organizations of such magnitude as
to make it desirable to establish an apprentice organization,
but that {here were doubtless some companies who could
carry on such a system. On the other hand, there are many
compenies which employ a large number of men who are
without an advanced technical training. Such companies
would fild it well worth while to establish courses like those
condueted by Prof. Sydney W. Ashe, for the purpose of
stirring the employees’ enthusiasm. He also believed that a
plan similar to the Trustees Gas Educational Fund might
give excellent results if adopted by a number of the electric
railway companies, provided it was placed under wise and
adequate management. But he wished to protest against the
inference which the committees’ report might leave on some,
namely, that either of these two types of educational effort
can serve to improve the usefulness of graduates of adequate
engineering courses. It is possible that these processes
might make such graduates more effective operatives, but it
is mahifest that they would do litile more for them, and
thus would cause a waste of time if applied to such an end.
On the other hand, he expressed himself as a hearty believer
in the cadel system of the United Gas Improvement Com-

Ppany, and he presumed the cadet work of the Rochester

Railway Company and the Pnblic Service Company was
equally effective. It seemed likely that an extension of this
cadel system amongsl the various electric railway companies
would lead to an ultimate enlargement of the body of com-
petent and able engineering and exceutive officers which the
companies have {o draw from. To the development of the
cadet work, the engineering schools ought to offer every as-
sistance. To the development of apprenticeship systems the
engineering schools ean only offer advice and encouragement,
because sueh arrangements belong to the production of
skilled mechanics and operatives, and are outside of their
normal and appropriate sphere of education leading to engi-
neering in a broader and deeper sense.

C. H. Hile, Boston Elevated Railway Company, gave it
as his opinion that through a co-operation of the railway
companies with the technical schools and indusirial schools
the former could expect much help. He referred to the
practice on the Boston Elevated system, which is to put a
boy in onec of the various departments of the company for
a certain number of months to learn the business, a specified
time in one place and a speeified time in another. The boys
keep shifting around but in the meantime are progressing
and gradually advanced to higher positions, and eventually
are selected to fill more or less important vacancies in the
company‘s force. Some of them finally reach the higher
positions. He thought that in the 'matter of industrial
schools there was a great deal of help which could be given
by night courses, and that the company should encourage
the boys in attendance upon the night courses, and also
should allow the boys to attend other courses, if necessary,
permitting them to take a leave of absence of several weeks
or months, at certain times of the year, so that they might
progress in their studies. He thought that if these students
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should specialize al all, it should be ve: - neav the end of the
cowrse, because they will have to learn many of the minor
details when they starl in business. They must start at the
foot of the ladder, and with the development of their mental
faculties they conld take np speeial lines of work, Ile be-
lieved that the eleefrie railway companies did nol appreciale
the importanee, fully, of co-operation in these matiers.

Howard It. Grant, Sealtle, described the sysiem employed
by Stone & Webster, who had eslablished some years ago
what 1s ealled the “Stundent course.” Stone & Webster,
however, do nol go into the matler of training shop wen, or
into any system of shop apprentices. They take from flc
techuical schools, through cavel'ul selection aided by the pro-
fessors of the classes, voung men who have been at fle
schools for four or five years, a certain umnber of them
cach year. They are usually the meril men of (he various
colleges and technical sehools who desire to lake service with
the fivn. These young wen are taken info the Boston olffice,
where all the detai's of the varions companics, some 30 in
number, operated throughout the United Slates, are eared
for. The young men arve given an opporiunity o learn the
systems of reports aund other details of operation of the
frm. They are also given some engineering studies to work
up. The usnal pay to begin with is $60 a month, which
is sufficient to enable the young men to live in a proper
manner. These young men are sent to the vavious com-
panies controlled by the firm. Some are put to work in the
power slations, some in the sub-stations and some take up
electrical engineering or mechanical engineering, while still
others may go into the transportation department. The
speaker believed that from the large number of men they
take each year it is possible to discover those who have the
requisife qualifications in engineering and ean be made
managers of one of the companies. There are four students
who entered the service of the firm not to exceed six years
ago, who are now haudling small companies. All engineers
do nobt have qualifications for business management, anil
sueh as lack this facully are allowed to develop thewr talent
along engineering lines in the various departments of rail-
way work. The speaker believed il was absolutely necessary
for the manufacturing concerns of the country as well as
the street railway companies (o foster {echnical and industrial
schools to the fullest possible extent so that there mizht nov
be a dearth of capable men for the places to be filled.

L. S. Storrs, of Boston, remarked that My, Grant had
substantially covered the points he had in mind. He en-
dorsed Nr. Grant’s stalemeut that there was a dearth of
pro] erly trained teelmical men in many of the positions in
the street vailway companies and he also believed (hat the
greatest possible assistance should be lent to the techuical
aud industrial schools.

Mr. Ely then delivered an address on the subject “How
can the American Street and Iuterurban Railway Association
and iis Affiliated Associations be made of the greatest value
to the Member Companies?” Nr. Ely said that the work
whiel the affiliated associations had {o do was of great
magnitude, and he believed that the different elasses of work
shonld be subdivided anl committed to the eare of varions
commi{ters so that ample time could in that way be had to
provide for the proper investication of any subject which
wes pending before the associations. That the work doue hy
the committees of the association up to the present time
had heen splendidly done has been evidenced by the resnlis
of the committce reports at the present meeting. 1le be-
lieved that all the eompanies that are members of the asso-
ciation should take a most aetive iulerest in its affairs and

ELECTRIC RAILWAY JOURNAL.

1053

thereby scenre the very greal vesults which would follow
from snch conceried action, which would be of mmtnal ad-
vantage both to the pnblic and the companies.

Arthur W. Brady, Aunderson, lud., then presented a com-
munication from the Electrie Railway Journal, that publi-
calion offering to compile and publish, free of any cost
to the
requesting the association fo name an editing commitice,

associalion, an ecleetrie railway dictionary, but
this committee to he an advisory commitiee on the publiea-
tion of the diclionary., On motion, the proposition was
approved by the association and the chairman appointed
the following geuntlemen as the editing committee: Il H.
Adawms, New York; Panl Winsor, Beston; Richard McCul-
loch, St. Lonis.

On motion of Mr. Brady, the counstitution
of the American Street & Iuterurban Railway Transporta-

and hy-laws

tion and Traffie Association were approved.

A communcation from the J. G. Brill Company was
read, in which it offered a prize to students in the techuical
schools of the comntry for the best thesis on eity and inter-
wban ears, and requested the appointment of a jadge Lo
act in conjuncetion with 8. M. Cuvwen and IL W. Blake,
in awarding the prize for these papers. The assoclation
voted to authorize the incoming president to make {his

appowntment.
The chairman appointed the following gentlemen as
a commitiee on Resolutions: W. K. Harrington, chair-

man, Pottsville, Pa.; P. P. Crafts, Clinton, Towa; IL
C. Page, Springfield, Mass.; also the following gentlemen
as a committee on nominations: Howard F. Grant, Seattle,
Wash.; W. A. Smith, Omala, Neb.; Albion E. Lang, Toledo.

The meeting adjourncd until 2:30 o’cloek sharp on
Thursday afiernoon.

&

ACCOUNTANTS’ ASSCCIATION— WEDNESDAY

The twelfth annnal meeting of the American Street &
Interurban Railway Accountants’ Association weas called to
order at the Chalfonte Hotel at 10:00 A. M., by R. N. Wallis,
the acting pres.dent.

After approval of the records of the last meeling Mr.
Wallis vead the annual address of the president. This ad-
dress is printed elsewhere.

Acting Secretary H. E. Weeks (Tri-City Railway Com-
pany), read (he report of the eveentive committee, setting
forth the work done by the eommittee and recommending an
amendment to Section 1 of the By-Laws, as follows: “All
pest presidents of the American Street & Internrban Rail-
way Accountants’ Association, and its predecessov, the S'reet
Railway Acconntants’ of Awmerica, shall be
Lonorary members of the exceutive committee, without the
right to vote. The appointment of a commiitee upon inter-
line aceounts wes also recommended.

Assoeiation

President Wallis, in speaking of the recommendaticen that
a commiltee be appointed npon interline aconnts to rep-
resent this assoelation on any problems which may aceur
in eonneetion with interline acounting of freight and pas-
senger traffie, asked W. 1L Forse, Jr. (Indiana Union Trae-
tion Company), to explain the reason for the recommenda-
tion.

Mr. Forse said that the Central Electiie Aceounting Con-
ference, an informal association, composed of (he acconnt-
ants of various eleetrie railways in the Centiral States, was
organized in ovrder that the acconntants might wet toeether
and disenss matters of mutnal intevest al move frequent

intervals than the meetings of ¢ national association
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permitted. At a meeting held some months ago a com-
mittee of members of that conference was appointed to
outline a system of interline accounting, and plan a set of
forms. Thal committee had not come to a final decision
or made its report, but it is expected to make a report at a
meeting in  Ohio in November. At a meeting in Indianap-
olis aboui 10 days ago the subject was brought up and it
was suggested that the American association be asked to
act in the matter so that it would be broader in its scope
and not only affeet the railways in the Central States, but
all the eclectrie railways in the country that are interested
i inferline aceonnting. Action would be appropriate now
because the Interstate Commerce Commission is promulgat-
ing rules of various deseriptions regulating the business of
interstate carriers, and held that a good many interurban
railroads are interstate carriers. This commission has
recently issued a bulletin on the subjeet of a uniforni bill
of lading, which conflicts with one of the Indiana statutes.
This subjeet, when it does affeet the interurban railways
at all, affeets them seriously, and the aeccounting feature
is much simplified if the railways can agree upon a plan
of freight and passenger accounting. The matter had been
brought before the executive committee for such action as
this association desires to take. If the national assoeiation
wonld take action, it would be the means of drawing more
closely together the interests of all these railways.

The chair was directed to appoint a committee of five to
act on the subject.

Mr. Weeks then read {he report of the treasurer, showing
expendilures during the fiscal year of $1,794.66. Standard
classifications sold during the year yiclded $119.50.

F. W. Sweney, special examiner, Interstate Commerce
Commission, was then introduced by Mr. Wallis. He said
the commission had issued three classifications which will
become effective on January 1, and he had the promise of
copies before the convention is over. In connection with
these classifications he would like to state that it had been
the practice of the commission with other eclassifications
which they have issued for rail carriers, to develop the
classifications through questions which are brought up and
through rulings issued by the commission, and if any were
interested in the way the classification had been developed,
he had a few copies of bulletins and cireulars which had been
issued, and would illustrate this method. He was satisfied
that if there are any points in which the classifications,
which are {o go into effect on January 1 are not clear, they
can be developed in the same manner, and he knew that the
commission would be glad at any time to receive suggestions
or to have questions in regard to any points which are not
plain.

The paper on the “Organization of the Accounting De-
partment of an Electric Railway and Light Company” was
then read by A. R. Patlerson, general auditor Stone &
Webster Management Association, Boston, Mass. This
paper is published elsewhere.

H. S. Swift (Toledo Railways & Light Company) said
that in a general way Mr. Patterson had outlined methods
corresponding to his, but he wanfed to ask regarding one
point. ITe noticed that one clerk apparently took ecare of
4,000 customers.

Mr. Patterson asked if the daily reading basis. was fol-
lowed.

Mr. Swift said it was; that the bills were divided into
three sectilons, so that the meters were read continuously.

Mr. Patterson said that an average of somewhere between
250 and 300 bills a day were prepared by onc elerk. A good
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deal depended upon the rates. If they were based on the
right demand or sliding seale, naturally more assistance
would be required.

P. V. Burington (Columbus Railway & Light Company)
said he had about 10,000 customers, and it took a force
of abont 12, including the ecashier, to take care of that
business.

H. T. Bunn (Knoxville Railway & Light Company) said
that Mr, Patterson’s organization was similar to that of his
company, with the exception that he had about 3000 custom-
cvs, with one cashier and one meter reader.

Frank Dabney (Seattle Electric Company) asked if any
of the members had had any experience with loose-leaf
ledgers for lighting customers.

My, Weeks said that when the Tri-City Railway & Light
Company fook over the property in the tri-cities, loose-leaf
ledgers were used by one of the companies.

The gas and cleetric acounts were divided, separate
ledgers being used for gas, electrie, coke, tar and sundries.
This was found to be so cumbersome that it was changed to
what is known as the Boston ledger, which is a loose-leaf
ledger, but has 20 or 30 names to a page. This was found
very satisfactory. The customers’ entire bills for gas, elec-
trieity, coke, tar, or whatever else he purchased were placed
on the page of the ledger opposite the folio number which
contains the account. The single page was in faect, so cum-
bersome that it was too expensive to handle.

5. C. Rogers (Youngstown—Sharon Railway & Light
Company), said that he had nsed the loose-leaf ledger dur-
ing the past four or five years, having about 5,000 gas and
clectric accounts. The system was a little different from
that followed by Mr. Patterson in that the accounting de-
partment issned the order for the installation and removal
of all meters. The contract was given to the accounting
department by the contraet department, and then issued
the order, indicating on the order the tag number or cus-
tomer’s number on the meter, and attaching a brass tag
bearing that number on each meter. The meter readers,
in reporting to the office, which they did on a separate,
individual slip for each customer, took the tag number
which indicated the page in the ledger in which the account
is carried. The ledger leaf would hold a customer’s ac-
count for four years, including both sides of the sheet. The
account was kept with the individual, and no attention was
paid to the location. If Jonh Smith was represented by
tag number 100, his account in the ledger was page 100.
If he moved to another location his number followed him.
No meters were installed until that order had been issued.

Mr. Rogers said he also had a plan of keeping track of the
mingled accounts by means of an extra stub on the ecleetrie
light and gas bill, which was ealled a “bookkeeper’s cou-
pon.” Tt was attached before the bill was mailed and im-
mediately after the tenth of {he montl, which was the dis-
count day, all the bookkeeper’s coupons representing aceounts
that had been paid were eliminated, and the rest of the
bills were {wrned immediately to the ecollection department.
This obviated the neeessity of waiting until {he accounts were
returned.

Answering questions, Mr. Rogers said that he carried a
separate ledger for each account, and made a separate bill
for each acecount. The ledgers were so arranged that each
ledger was practically an independent unit and was balanced
by itself. ’

Mr. Weeks had found that it was considerable work to
handle so many different bills for one customer, and that in
collections it made trouble because all the bills for one
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customer were not secured at the {ime he eame in to pay
the company. Did nol people who were disposed to delay
payment on their bills take advantage in some instances of
that eircumstanee, pay one bill and allow the others to go?

Mr. Rogers had not found this eondition. By means of this
extra stub on the bill the man who was a consumer of botl
gas and electrie light, which somefimes occurred, but was
not the usual condition, was represenied by gas and electrie
light coupons, both of which were {urned over to the col-
lection departinent at the same time.

Mr. Dabney asked if the same reader took both the gas
and the electric light.

Mr. Weeks said that was the practice in his company.
The meter cards were arranged in lockbooks. The meter
reader took the book and read both the gas and the electrie
meter at the same timne and the bills were made together
from the meter book, and then the readings from the meter
book were copied in the ledger. The ledger was then totaled
and the bills compared with the ledger in order to assur the
aceuracy of the enfry. But in handling 20,000 meters it was
found to be more satisfactory with the Boston ledger.

My, Patterson asked Mr. Weeks if he did not find some-
times that including three or four items in one bill let the
customer take advantage of an excuse for delaying the entire
bill for a petty item, such as a gas mantel.

Mr. Weeks said that in one of the cities a discount was
not allowed. It was necessary to send out collectors to make
the collections. In the other cities, where there were dis-
counts, boys delivered the bills.

P. S. Young (Public Service Railway) asked Mr, Patter-
son in reference to the statement: “One man has read in
one day 200 gas meters and, in addition, collected 25 per
cent of these biulls.” Mr. Young wanted to know whether
that was a record performance or an average performance.

Mr. Patterson said that in the way a record performance
was meant, he should say no. As a matter of fact several
men in the company had read 200 meters in six or seven
hours and collected anywhere from 10 to 25 per cent, but it

was in a mill community, in tenement districts, where meters.

were congested and could be read in a short space of time.

W. J. Tharp (Little Rock Railway & Electric Company),
said the ledger he was using had some features different
from those he had used herctofore. The ledger is a
loose-leaf ledger, with 20 aceounts to the page. There was
nothing on the page exeept the customer’s name and ad-
dress. The ledger contained two short shects which take
care of the year’s business. The object of having only
the name and the address on this long sheet is that at
the end of the year it would not be necessary to get up
a new ledger. Two more short sheets could be inserted
and the ledger continued for another year.

President Wallis introduced H. M. Edwards, representative
of the National Electrie Light Association and auditor of
the New York Edison Company, and asked him to enter into
the discussion,

Mr. Edwards said the discussion confirmed previous knowl-
edge he had that possibly in rendering customers’ accounts
there is a greater lack of uwviformity than in almost any
other branch of the business. He had about started, among
some of the larger electrie light companies of the country,
a method of comparison. In the New York Edison Company
the system was elaborate; it must be, because it had now
80,000 customers connected. Up to the beginning of this year
il was adding at the rate of about 20 per cent a year. Dur-
ing the last year there had been a little lull, and he had had
time to look over the methods, ete., and see how they could
be improved. A customer’s meter record was started from
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the connection slip. The meter record showed simply the
details of the meter as {o type, size, wire, constant, ete., and
gave the reading, and on the margin of the index the total
amount ol consumption was endorsed. This was then sent
to the ledger elerk who enlered the faels on the ledger; then
to the billing elerk, who made ont the bill. The ledger elerk
in the meantime had caleulated the bill; it was brought to
him and a comparison made. This system was adopted be-
cause the rates were complicated, the caleulations involved,
and 1t was found necessary to check the fooling of the
various meters on the bill as well as the caleulation of the
rate. After the bill was made out and compared by the
ledger clerk and checked by him as having been compared
with the original entry in the ledger, it was sent to a tabu-
lating machie, and all the total resnlts, ete., were obtained
on the tabulator.

Mr. Edwards said the company used a hound ledger. The
ledger lasted three years. It was blocked out as well
as possible at the beginning of the three years, but natur-
ally the customers’ names got out of the geographical
layout as originally designed. Therefore, he had an index
card giving the name and address of the customer and
his ledger folio.

Mr. Edwards said he was partial to = loose-leaf ledger,
but it had not the elements of sccurity from an auditing
standpoint. He wanted one bouud record which would
always fill the same place and be in the same position,
so that in after years he could go back over past years’
work, check and audit any account and prove up the work
that had been dome. Aside from the ledger, however, he
wanted subsidiary loose records. The bills were made
out with a billing coupon. When bills were mailed the
coupons were clipped off, assorted in collection rontes, and
sent to the collection bureau.

All the bills were mailed, Mr. Edwards said. There was
one weak point in the system, and in faet, in all electrie
systems. The company lacked a slot meter. The Consoli-
dated Gas Company of New York City had Mr. Edwards
thought, between 40,000 and 50,000 slot meters in existence.
The New York Edison Company had 5,000 weekly cus-
tomers. Of these 5,000 weekly customers, 40 per cent.
waited for the cut-off man.

Mr. Weeks said that Mr. Edwards’ talk had suggested a
system which he used. He had a form of bill which was
suggested to him by the form of billing by railroads for
freight. e used a carbon sheet and made a carbon copy
of the original bill on a stub. This stub was perforated.
The bills were taken out by the collectors, and if the bill was
not collected on the back of the stub the collector recorded
the reason for not making the ecollection. The stubs were
returned to the office. If the bill had been paid the stubs
were accumulated and totaled on the adding machine and the
colleetor had to aceount for the money called for by the
stubs. If the bills were not paid the collector turned in the
balanee of the stubs to the credit clerk, who filed them in
folio order, which was also the collection order, and the col-
lector, after the entire route had been gone over onee, toolk
out the stubs, and if by the second time the bill had not been
paid, he made a note.

Mr. Edwards said that of all the money taken in by
his company, 65 per cent. was received through the mails,
25 per cent. through eollectors and 10 per cent. paid over
the counter.

Mr. Ham said his company had an arrangement with
12 banks in the eity of Washington, where customers could
pay their bills.

Will Browne of (Utah Light & Railway Company), said
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he lizd fonnd it very advantageous to save the custoner's
account on a eard. He had found in making comparison of
the clevieal foree necessavy to econduct this sysiem, (i
apparently there was some saving in it.

Mr. Wallis read a letter from IFrank R. Ilenry expressing
regret at his inability to be present, and wishing the associa-
tionn continued prosperity.

President Walhs appointed the following committees:

Nominating—UI. E. Saith, IL S. Swift, Frank Dabney, W.
II. Birroughs and C. L. Wight.

Resolations: H. T. Bunn, S. L.
Harris,

teichert and George A.

: o —
ENGINEERING ASSOCIATION—WEDNESDAY

President Simmmons ealled the meeting to crder at 9.30
A ML and stated that My, Adams had s)nething to say.

IT. 11, Adams, New York, siid that he wished to move
a vole of thanks {o the

Committee on Maintenance ol

Eleetrical  Eqnipment whose yeports were presented on
e considered the {wo rveports that this Com-

wittee hed presented to the assoeiation were among the

Tucsday.

mest valugble that hed ever bheen rveeeived, and thought
that the cssociation shenld put itself cn record.  Mr. Olds
secorded {he motion whieh wes nnanimo -sly earried.

The president then ealled for the report of the Com-
mittee on Standardization.  Mr. Adams presented the re-
port, which was read by the scerelary.

DISCUSSION ON LEFPORT ON STANDARDIZATION

Mr. Adams referred to the recommendation in regard (o
bumpers aud suggested that Mr. Dojle had been giving
specizl attention to this subjeet.

Mr. Doyle gave an account of the steel bumper with
which the s:bway ears in New York are equipped and
which hes been deseribed in this paper. 1t is a sicel casling
wil @ ng'tudinal corvugations which engage when {wo
trains collide and prevent them telescoping. It has proved
115 practical worth in service.

N r. Doyle said that e understood an application had been
made for a patent, but thal he was nol personally interested
in the device.

The president asked for a full discussion on the report of
the Standardization Commitiee.

IIe con-
sidered the matter of auto:natic eouplers rs important as
anyihing with wiich the companies have to contend to-day.
He was nterested in Mr. Doyle's device.
had a few eollisions, but none had been seriovs.

Ny, O!s commended the work of the eomumittee.

His comnpany had
[Te did
nol see how the idea of a corrugated buffer could be pat-
ented and thouglht the device had been brought out syme
yvears ago. Ile thought that the type of aulomatie eouplers
¢s recommended by the commillee, designed to couple with
the cars of sleam roads desivable.  He also aprroved of
the committee’s recommendation of 35 in. in heizht for inter-
urben cars.

W, J.
rangement for preventing intermrban ears from riding over
the platforms of city cars.  The distance hetween bot-
tom of the interurban bumper and the top of the ecity
bumper was 12 in. and he asked what £ of top easting
for the eity ears the committee hed in mind.

I7. V. Blake replied that the commitiee had deeided
npon no special desien exeept that the e~s'ing shonld have
a pocket to permit the coupling of eity and interurban
cars.

Mr. Dovle explained that with the corrugated buffer

des: ribed by him the ecasting was placed on the ends of

Harvie, Utica, said he was inleres'ed in the ar-
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the sills and the eonstruetion of the ear permitted the inter-
locking f tle sills wt their ends. It is then inpessible
for the car to telescepe. 1t in the ordinary city car, which
las a platferm tied up to the main sills the interlocking
device is provided, the value of the device 1s only at sach
lew specds s the strength of the platform will resist.
The company had the device ou a ear of that construction.
The device resisted the impact somewhal, the platforms
were knocked down and the car bodies buatted out, but
there was only a slight movement toward telescoping. He
did not Dbelieve it pes:ible {0 generate speed that would
desiroy the alignment of long sills.  The foree would then
go sideways or up and then the superstructure would
break at the peint of attachment to the sills, so that if east-
inas were provided in the strueture there should be some
suitzble material between {he casting and the end of the
sills to offer such resistance es is employed in eouplers of
treight cars.  There should be a dampening
cther scheme for absorbing shock, otherwise

spring, or
passengers
sitting in two steel ears eoming together and stopping sud-
denly would be severely shaken up.

E. T Munger, Chicago, spoke of a deviece used on the
cars of the Huadson tunnel in New York which he thoueht
would be nseful in this counection and which he thouzht
wes not patented.  IHe thought the question of heizht of
steps an important one from the standpoint of the publie,
both city and interurban, as high steps are difficult for some
people to surmount.

M. V. Ayres, Boston & Worcester Street Railway, called
altention to the fact that the heights from top rail to bot-
tom of bumyer were 51 in. and 31 in., respectively for
infermrban and dty cars.  This would require a casiing on
the eity car of 20 in. in height on the c¢ity ear to reach to
the top of the bumper and not to the bottom of the bumper
of the interurban car. 1le thought this a formidable prop-
osition. It should be a heavy steel casiing with a bracket
sticking np 20 in. above the floor timbers, in whieh it is
holted, in the city car. This would be a pretty secure thing
to receive a heavy Dblow. The plan of providing timbers
with interlocking ridges should have been adopted long ago.
Where two flat bumpers, of almost the same height, sirike
each other, one of the cars will slide over the other and
some interlocking device which will prevent that should be
used. It had ocearred to him that a simple way of doing
that might be to vse a good c¢hannel iron, bending it aroand
the front end of the ear, from sill to si'l, with the flanges
between, using the channel iron for a wide bumper and the
flanges to prevent elimbing. An I[-beam could be used in-
sterd of the channel 1iron. The speaker said there were good
arecuments for all the recommendations of the committee,
and if he came from Ohio or Indiana he would approve
them all without hesitation.  In Massachusells there was
little interchange of ecars between steam and elecirie roads.
ITis company had adopled a type of interurban eer which
was intermediate between the two types recommended by
the veport. It is a little higher than the ordinary city ear,
because the molors, contactors and projer arranzements for
hraking, ele., seem to require more room, but is not quile as
hieh a car as the usnal interurban, The ears also have
wider platforms than most interurban cars. These cars do
a great deal of cily and suburban service, where there are
very frequent stops and it would be impracticable to use
many steps. TFor this service the sort of ear used is better

The Pres‘dent said lie understood that J. T. H. \Wyse,
encineer of the Ontario Railway & Mmnicipal Board was
present and wished to be lieard on the height of ear steps.

Mr. Wyse read the following statement:
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Kvery streel and interurban railway man must vealize the
great imporiance of {his subjecl.  Adopt proper standards,
and capital, expenditure will be greatly reduced, and the
cost of repatrs nfinilely eud down.  Your data sheet s2nt {o
the companiss of the Association does not seem to have met
with any replies from my section, and with relation to one
featvre, namely, ear steps, which yoar commitfee has under
consideration, [ desive to say a few words,

This feature af the subject of standardizatim is of espe-
cal infevest to us in Torauto at the present {ime, as there
is now Dbefore omr Ontario Railway and Municipal Board
an application to lower the s'ej s of city cars.

Tt may Dbe perfinent to explein that the Ontario Railway
and Municipal Board has jurisdietion within {he province
of Oniario of a somewhat similar charaeter to that of your
state railway commissions here.  In this application a num-
ber of our most prominent physiciaus have come fnward,
and stated under oath that the condiian of hizh sieps on
the ears of the Cily of Toronto was injarious, tf not dan-
gerovs.  Some of these doclors hold imporiant chairs or
professorships in the University of Toronto, one of them is
an ex-presideat of the British Medical Associafim, and now
Dean of the Facully of NMedicine in the University of
Toronto.  Their evidenee is very sironz, and ecannot be
ignored.

The height of s’eps, rvegarding which this applieation is
made, is practically the same your commiitez proposes to
adopt ¢s a standard. Taking this mifo aceount and eiving
due consideration to the evidence now before oar Board, and
the structural diffieuliies to be met wi'h, it seems to me if
postponing {he adoption of your proposed standards, as to
car s'eps, and going further into {he ques'ion resalled 11
gsecuring a lower standard than 17 in., for the first step on
the eity cars, the publie’s best feres's would be served and
an immense amount of expense to the operalinz conpanies
will be avoided, and a eanse removed which promises to be
a source of great irritafion between the eivie authorities and
the railway companies.

After the eonelusion of these vemarks President Siunnons
said he would resd on, and while the subicet of the heieht
of ear steps vddressed to him es President f the Assacia-
tion by Howard A. Kelley, who is a very prominent physi-
cian of Baltimore, Mavyland. The letter follows:

“To the President:

Dear Sir: 1 note that one recommendation to be
made at your Congress is that the height from top of rail
to top of tread of first step 17 in. May I enter a protest
as a doetor agrinst the height which militates against the
safetv and comfort of women, little ehildren and the aged.
A lower height would not only be a courteons conesssion on
vour part, but lessen the delays by expediting exit and in-
gress for these for whom T put in a word. T am, dear sir.
faithfully yours,

“Howarp . KeLuey, M.D.”

James Leach, of Toronto, chairman of the Ontario Board
expressed his thanks and those of his associntes for the
opportunity of being present at the meetine.

Mr. Blrke exnlained that the Street Railway Association
of the State of New York had cone very earefully into the
subjeet of car steps three or four vesrs ago. A special
commif{tee was appointed on the subject, eonsisting of opor-
ating men and engineers and thev resched the svme con-
clusiors o8 to beiehts of steps o (he Commiltee on Stand-
ards. The latter commifltee, however, realized that all street,
railway companies might not be prepared to adopt these
step dimensions, henee did not suegesl then as standaeds,

LR

but s ““ecad praetice, Those who are interested 1n look-
ing nn {he areuments in favor of these heights will find
{hem in the proceedines «f the New York State assaciation.

Mr. Adams thought it well (o state brefly sone of the
limitations en this step-height «aestion, prrtieally with
the eitv errs. In the anajority of the Eastern eities the
componics ave limited in the widih that they eon haild
their bodies; henee are limited in the widih aevoss the sills,
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whielt is the vital point.  Eight feet would be a good widil,
but that is nol often practicable, and the fact that the
widih ovar sills 1s limited, limits the vadiation of the wheels
of douvble {rucls,

Mr. Olds said that in Milwaukee a ecity ordinance pro-
vides {hat {he height of the de. trolley wire mosi be 18
Leet from the rail to the bottom of the {rolley wire. With
single phase interurban ears and a trolley b se iusulated
for a.c. 3300 volls, the clearances arve about as follows:
Wheels 36 in., with the elearancee for the flange below the
bottom of the floor, 4 in., thickness of (loor is 2 in. The sills
do not go below {he floor of {he ear, exeept in the eenfer;
<o that {he wheels ecome out under the side sill.
doing a heieht is secured of 42 in. from the rail ta the {op
The height snggested by the Committee

”.\' 50

of the car floor.
hrines the (loor of the interurban car 51 in., or 9 in. more
than in Milwaukee. The Milwankee Company is also work-
ing to get the platform of the city car down to not exceeding
40 in., po:sibly 38 in.

[n regord to the height of steps on city cars, all know,
thai some streets are nol paved, and al tines the snrface of
the ground {o the tap of the rail will be from 2 in. to 3 in.,
and pessibly 4 in., which will inerease the height of this
boitom step to 22 in. or 24 in., and Mr. Olds s id he fully
agreed with the docetor that this is too high, In Minneap-
olis they are using ears in eity serviee without a drop plat-
form and prove very satisfactory. The Chicago City Rail-
way is also endeavoring to rednee the height of the first
step.

Mr. Wingor sid that the report did nof state whether
the messnrements are taken with a car light or locded. Ile
presumed they were with the ear equipped but without
any load.  That means they ave the maxinum heighi.
After the smrings seitle aud the ear gets ont of adjistnent
the step will be less than 17 in.  With the car lorded the
Leieht would be still lower. He thonght the report should
are taken:
otherwise some people might not understand them. Tle also
thought the di nensions shonld read ‘‘not ta exceed.”’

he amended to sav when the measurements

Mr. Doyle suggested that with the sfeel ear it might be
possible {o rednce the height of the platform by the dimen-
sions of the main sills throngh utilizing that portion of the
side of the car below the window sill as a fruss, supple-
mented by the lhieater panels as sills.  His company had
worked np a design of ear of that eharacter.

Mr. Roberts, in reply to Mr. Wyse from Toronto, said
his company had overcome the difficulty as to the danger
between the modern built interurban ear and the open style
old ity ear by having on its new cars a drop steel front sill
which takes care of all fear of telescoping between the inter-
wrban and {he ordinary city car.
tically getting around to the move wodern type of converiible

His company is now prae-
car.  He believed in a low first step.

Mr. Olds mentioned the qgnestion of floors and said he
thouaht the compesition floor s a step in the rieht direction.
This is being used on the internvban cars in Milwaukes.

Mr. Wiisor made the motion that after the {hree 1 e,
“height of top rail to step.” the words he added “nat to ex-
ceed.”

My, Blake said that the committee felt handicapped in pre-
senting the veport owing to the absence of Chairman Evans.
The figures presented are not all recommended standards, and
The fivst thinz
necessary was to start with the height of coupler, and for
the inferurban ear it seemed adviseble to make it < anderd

M. L

all to some extent depend upon ench olher.

B. height. whicle For passengzer cars is defined as 35
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in. loaded or light. With freight cars a specified variation
is allowed. The height from top of rail to center of coupler
for the city car was then made as low as possible, 20 in.
From these, the next four dimensions naturally follow, that
is the height of the top of the platform in each case, giving
a width of buffer which was considered strong enough for
the service. The first five dimensions in the list are really
all that it is necessary to- speeify.  These are the only
dimensions which are necessary to standardize in order to
mterchange cars. The following dimensions (those for
steps) are optional with any company. The steam rail-
roads do not standardize these dimensions. Some steam cars
may have thvee steps, others five and there is no trouble as
to the interchange of cars. If the first siep is made not
50 high, the heights of the others will have to be increased
10 get the 20 in. for the coupler on city cars, and the 35 in.
for the height of coupler on the interurban cars, unless
another step is added, which of course can be done.

The president put the question on Mr. Winsor’s motion,
which was carried.

Mr. McAloney, Denver, moved the committee be extended
a vote of thanks and the report accepted as amended. (Mo-
tion carried.) [The report is published elsewhere in this
issue as amended.—Eds.]

POWER GENERATION

The president then called for the report of the Com-
wmittee on Power Generation, G. H. Kelsay, Chairman. Mr.
Kelsay presented the report.

Charles Hewitt, Philadelphia Rapid Transit Company
said that the company whieh lhe represented has seven
different designs of turbines of various sizes, made by
three diffevent manufacturers, and there is a wide varia-
tion in economy in the pounds of coal per k. w. hour in
the different turbines, due to the difference in size, the
difference in design and the difference in conditions. Hence
it was difficult to submit a eategorical veply to a ques-
1on as to the efficiency of a turbine. This eondition af-
feets more or less all the questions on turbines. He
believed the greatest ecomomy ecould be secured with an
exhaust steam turbine in connection with a well-designed
reciprocating engine greater than that of any straight
turbine plant that could be built. He understood one of
the large trans-Ailantic companies is designing, or has put
into service, a steam vessel built on these lines.

Mr. Roberts said that mueh of the information was ob-
tained from well known authorities on the topies treated,
but that their personalities eould not be made known from
business reasons.

Further, the committee was necessarily somewhat handi-
capped in certain replies, especially the use of turbines and
reciprocating engines in the same plant, by the faet that
the turbines are in almost every instance confined to a
smaller part of the operation of plants than the reeiproeat-
ing units. His own plant contains a 500 kw. and a 2,000
kw. d.e. turbine and a 1,500 a.c. turbine. On the other
hand, the company has reciprocating units possibly four
times as powerful as all the turbine units placed together,
50 that while it has been making observation on the opera-
tion of the turbines, he couldn’t compare exactly re-
ciprocating units und turbines of the same size. He was
impressed, however, with the overload eapacity of a steam
turbine in good condition, with a good head of steam and
a reasonable amount of superheat. There seems to be
almost no range of power within the possibility of the
strength of the material of which the turbine is eonstrueted
“at which the turbine will not work.
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R. . Rice, General Klectric Company, Schenectady,
N. Y., expressed his hearty appreciation of the great
value of the study whieh the committee had given to the
practical operation of steam turbines as compared with
reciprocating engines in power stations. Information of
the kind contained in the report is of the utmost value from
the manufacturers’ standpoint. It is only from the people
who are operating the apparatus that they can derive the
necessary information for the improvement of the apparatus.
Far from feeling that eriticism is detrimental to business,
they believe it to he of inestimable value. In getting the
information the committee has been brought face to face
with almost insuperable difficulties. Unless two plants are
compared which are giving the same output and which are
entirely separate, it is almost impossible to obtain data in
steam consumption which will be of very great value. Ob-
viously most street railway plants are not so situated that
this comparative information can be obtained. On the whole,
however, the consensus of opinion seems to be favorable to -
the steam turbine, and the speaker believed that future re-
ports of the committee would be still more favorable to the
turbine because some of the units reported on were among
the first shipped. Certain types of steam turbines, par-
ticularly the impulse type, give an increased efficiency under
overload and the best economy of such a turbine is at the
maximum load. It is to the advantage of users of this type
of turbine to put on it all the load which the generator can
carry without overheating. The General Electric Company
has recognized this fact by establishing a maximum turbine
by which the user will know the maximum and by operating
under those conditions get the most economiecal result. The
rating of an engine is different in that it is necessary so to
proportion the eylinders that maximum economy is obtained
at some point not at the ultimate eapacity of the engines.
C'onsiderable work is going forward at the present time in
the direetion of simplifying auxiliary apparatus, a matter
of the utmost importance to the suceess of the steam tur-
hine.

Mr. Thomas, Baltimore, said that on oceasions, in his
station, when the reeiprocating engines dropped out, the
load was so great on those remaining that the turbine took
practically all the load, and he thought it is very important
that engineers should give greater protection to the me-
chanieal strain on the coil supports and the coils. With a
reciprocating engine generator this is not so necessary.

STEAM METERS

At the snggestion of the president the subject of steam
mneters was then taken up.

M. Kelsay said the commitltee had obtained the informa-
tion on steam meters contained in the report from the
manufacturers and by asking them where the steam meters
were loeated. They may be subject to some error because
the committee had been able to get information of only
those locatlions where they have been satisfactory.

Mr. Harvie said it seemed odd, when an electric power
station is so fully equipped with electrical measuring in-
struments, that there is such a large gap of unknown con-
ditions between the electrical side of the generator and
the coal pile and the waler fed to the boilers. If steam
meters had been in move general use during the past few
years, the data on the economy with reciprocating engines
and turbines would be mueh more full. There are many
places in a modern steam plant where it would be desir-
able to have steam meters in eontinuous operation. They
cannot be considered as taking the place of an indieator on
an engine. Their object is quite different. He thought
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if power statiou operators would only show any interest
and desire to use the instrnments there would be a very
great development in themm within a very short time.

FLUE GAS ANALYSIS

The president asked if any delegates wished to take up
the question of flue gas analysis,

Mr. Windsor said in his stations they weighed the coal
and recorded the electrical output, but between the two had
almost uothing to work from. They need methods of know-
ing how they are burning the coal, what the boileris doing
and what the various units ave doing. The paper under
diseussion shows that a start has been made by the manu-
facturers in that dirveetion, and that the companies are inter-
ested; and he hoped that the work of this committee wonld
be carried forward next year.

Mr. Kelsay said two of the leading mannfacturers of in-
struments for the determination of flue gas had furnished
him equipinents for test preparatory for this report, but it
was absolutely impossible to get the information in time to
2o in the report. He had found some valuable things, one
of which was that in his operating condition the air supply
is entirely too large. It was a condition which he did not
expect.

Mr. ITewitt said he had had two flue analyzers in serviee
some little time, and while willing {o admit that the results
have been beneficial on the whole, he had to confess that
they had been somewhat ineonsistent. He learned very
early that it made a very counsiderable difference as to where
the sample of gas was taken out. In the report he thonght
the conclusion was reached that it is satisfactory to take the
sample ont from the stack or near the siack.
clusion was diametrically opposite to thai.

His own con-
In a battery of
five boilers, for instance, working on one stack, no in-
dication ean be had of any individual boiler by taking the
gas from the stack. As a general principle the nearver one
approaches the stack the less CO: he gets. That is borne
out by the tests of the National Fuel Committee at St. Louis.
The speaker had found that the only reliable indication
which he could get was by taking the sample of gas from
about the middle of the combustion chamber. They had
tried various means of abstracting it, and had finally settled
on a T-shaped idea. A pipe is run down the chamber and
then completely across it, and the pipe is perforated with
holes, so an average sample all the way across the combus-
tion chamber is obtained. ITe had also found that the bank-
ing of a boilerr in one bank very materially affects the gas
in the flue, and in gome ecases lie had found that the bank-
ing of one boiler affects the other, although it mayv not be
banked. A possible reason for this is the infiltration of air
from the banking of the boiler through the party wall. He
had had instanees in Philadelphia where the party wall, so
far as was known. was perfeet, yet if the sample of cas was
taken near the chamber or near the (lue, the banking of a
boiler adjacent to another boiler will aftect the ('O of these
results. TIle also discovered, somewhat to his surprise, that
the fireman on a flat fire had very little to do with the CO-..
That may not be true with soft coal fires, but with anthracite
buckwheat it does not seem to he possible for the fireman
to make very much difference in the CO=. Of course, if he
leaves the fire doors open the air rnshes in and will affeet it.
e had {ried every method of firing thal could be thonght
of, but they appeared to make very little difference in
the CO:.  He had succeceded in reducing the amount of
CO: at the time of eleaning fires. but with that exception
there lias been no marked change. The two prineipal things
which the ('O: vecorder has revealed to themn are the exces-
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sive infiHration of air hetween the stack and the eombustion
chamber, and the apparent lack of air passing through the
coal bed.

Upon motion of Mr. Doyle the report of the committee
was adopted, and a vote of thanks was tendered to this com-
mittee for its report. The subject was also referred to the
incoming commitice for action.

WEDNESDAY AKFTERNOON SESSION
President Simmons called {he assoelation {o order and
asked for the report of the Committee for Control. This
report is published elsewhere in this issue. Owing to its
length the report was not read.

DISCUSSION ON REPORT OF COMMITTEE ON CONTROL

Mr. Winsor, in opeuing the discussion, ealled atfention
to a slight error in the printed copy of Mr. Case’s paper.
[The covrection is made in the paper as printed in this
issue—lds.] Te then referred to the diagram of eur-
rent feeding shown in the paper, which he said was very
interesting to him, because his eompany, during the last
vear or so, had changed the resistance steps on all of its
equipments. FEven then it could not get so smooth dia-
gramm as shown. As a result of the change the motor-
men can handle their cars very mueh better than before.
The authovs had mentioned 3 m. p. h. p. s. as possible
acccleration and Mr. Cooper might be inferred as saying
that the acceleration could be 5 m. p. h. p. s. Mr. Winsor
did not think sueh aceeleration possible, but his company
was trying to get a greater aceeleration. e helieved
strongly in the automatic features of eontrol, but thought
improvements yet possible. With automatic control the
company is now getting about 1.5 m. p. h. p. s. acelera-
tion on the level, but less with a heavily loaded ear and on a
grade. ITe said lLie was glad to see improved platform con-
trollers on exhibition and thought a platform contvoller pre-
ferable where it could be used. The Boston Elevated has also
been experimenting, in conneetion with aceeleration, with
the alarm bell system of the General Electric Company.
In this a relay closes a little bell cireunit when the cur-
rent rises bevond the maximum which should be used.
That is, if the motor ought to take 75 amp., as a starting
current, the relay ean be set at 120, and if the motorman
feeds up too fast he will get a buzzer or bell that will
warn him. The counductor and anybody on the car that
is interested, also knows that he does not feed correetly.
The system has not been in use long enough vet to deter-
mine its real value, but the indieations arve that there is
something in it.

Mxr. Doyle said that on the Interborough it had been found
there was a difference of from 30 to 35 per cent in the
amount of ewrrent used by different motormen in operating
under similar conditions, as nearly as they eonld he meas-
ured. He thought if controller designers could get up
something that would indicate the extent of coasting of trains
and the clhavacter of the acceleration it would veduce the
fnel expenditure. The company’s method of making these
determinations was {o insert an ordinary time clock in such
a way as lo measure the coasting time: (hat is, the {ime
after the motorman has shit off his controller. When the
confroller was shut off this elock would start to operate and
stop when the controller was opened. The coasling {ime, as
stated, varvied from 30 to 35 per cenl amone different motor-
nien operating under similar eonditions. e moved that the
Committee on Control or Maintenance shonld give the sub-
jeet consideration.

The molion was seconded by Mr. Adams and carried.
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Mr. Munger sid his practice, in redueing the peaks of
the diffevent p ints of the countrcller, wes to place an am-
meter in eireuit with the moters.  This is dene when the
car hes bren overhauled and is about readv to be placed in
service.  Tle enr is taken out on the track by a conple of
shopmen and a dirveet reading 500 amp. ammeter is placed
in eirerit. Ove man handles the car while the other watehos
the amnmeter to see that eaeh point is of equal strength at
the peak. [f the car does not noteh up satisfactovilv, it is
taken back to the shop and the resixtance is adjisted until
In this way the per-
His c¢om-

the car will accelerate perfectly.
formance of every e¢m is uniforin on the paints.
pany for about a vear lad been using “‘coasting boards.””
These ere usefal in keeping down the eonstuption of cur-
He was a firm believer in the merits of automatie
His company operates about 1,700 trains a

rent.
aceelleration.
day, a laree majority of whicl have only one car, vet the
reports of failures of the controller {o noteh up properly
are reve.  Kven these, when sifted down, will usqally be
found to be not founded on any fault of the coniroller.

Mi. Case in replying to questions said that oecasional
sticking of the dash-pot has been due to the condensing of
moisiure in dash-pots and its subsequent treezing when the
car is laid up. As the elearance belween the plunger and
the gravity is so small it vequires only a small amount of
moisture {o do that. His company has recently made up a
relay which will entirely overcome this trouble because when
the relay is at rest theve is no space within the desh-pot and
consequently there is no moisture {o be preapitated and
freeze.  The cleavance of {he plunger in the dash-pot has
also been ineressed.

Wm. Cooper referred to Mr. Winsor’s remark that a cer-
fain rate of acceleration was only possible when running
down hill.  He thonght it eould be easily attained on almost
any part of the Boston Elevated beeausz the co-efficient of
friction of the wheels on the rail is quite sufficient. It would
be very diffienlt to attain, however, withont a more perfect
control, but it would be possible. He made some braking
tests recently in which he got deceleration of five miles an
hour per second without any nneomfHrtable jolting.

Mr. Winsor (Boston Elevated) said that relays in both
controls was what eansed {rouble. Tf {he time limit is de-
sired it must be obtained in another way. The eylinders of
the Westinghonse apparatus are operated by compressed air,
and one way to get a time limit is to throttle the air as it
is admitted to the eylinder. The valves can be made smaller
to do {his, but he also has a special time limit relay which
is used in some cases. There are other ways, however, of
defermining the proper regulation current sv that it will be
possible to handle trains of ecars on heavy grades as well as
In some cases where there are only a few light
grades ou a line but a number of heavy steep grades, it is
not desirable to set the enrrent limits so that the car will
accelerate rapidly on the maximum grades. He had alsy in-
stalled two current lmits in some instances, the second limit
of which can be broughl into action when desired. The
practice of the Boston Elevated is excep’ional on account of
getting ont of the grades in the tunnels; in most cases where
train control and automatic acceleration is employed, one
set of curvent limits is sufficient to cover all normal condi-
tions. 1le called atteniion to the fact that perfect aceelera-
tion ean only be seenred by something like a water rheostat
conlrol or by a control with an infinite nnmber of steps. A
certain minimum number of (ifty-seven steps should be used
for the sake of simplicity, and no more than is necessary to
keep the fluetation in aeceleration down to what is com-
fortable.

on a level.
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E. T, Munger (Metropolitan West Side Elevated, Chicago)
sald that he nsed an ammeter and stop watch together in
adjusting limit relays, e adjnsted the rate of acceleration
by the stop watch but tried to adjust the resistance so that
every tooth and peak is the same. The point al which the
cnrrent Is ent in is pre-wranged by the weight of the relay
armature,  The aim was to make the peak reach the same
place every time on eacli motor and then to adjust the weight
of the relay armature to {he cmrent limiling relay so as to
get a certain acceleration, which on his road was fixed at
11 seconds, starting from the time the current is turned on
mntil the last point or the peak of the noteh is reached.
The cwrrent runs anywhere from 210 to 220 amp. for each
Wlhen they are in series it is 210 to 220 amp., and in
The relays are adjusted withhe
Adjustments of thal kind ave

motor,
multiple it is double that.
2 amp. on those peaks,
made every 60,000 miles.

W. J. Harvie asked whether any ecompanies operating
multiple-unit eontrol equipment had any diffienlties with
snow, and if so, what has been the most effeetive means
of preventing such trouble? The tronble he had had was due
to snow sacking in behind the forward plate of the con-
tact box and behind the middle of the contaet deviee, and
depesiting enongh moisture on the contact {o at times
put the equipment out of service. He expeeted to have
a goud deal of sueh trouble this winter.

On motion the report of the Commiliee was accepted.

The president appointed the nominating committee: E.
T. Munger, (chairman), Charles Iewiit, J. M. Larned,
Ayres and W. J. Harvie. This commitiee is to report on
“riday afteimoon.

COMAITTEE ON POWER DISTRIBUTION

W. b Iarvie, chairman of the committee, presented the
report.

R. D. Coombs (Pemnsylvania Railroad), presented a writ-
ten diseussion on heavy catenary construetion.

G. V. Palmer, Jr. (Boston & Northern), referred to the
commiltee’s statement that for low tension feeders, the
standard  practice is to usz paper insulated cables. He
asked it the committee had given any attention to the use
of varnished eambrie for low {ension cable insulation. In
some respeets he thought 1t promised better results than
paper insulation, partiecnlarly where the sheaths are sub-
Jjeet 1o eleetrolys’s, in which ease the cambrie insulation is
not as lable to fail as paper. IIe had found a erying need
[cr something in the way of a strain insulator which conld
be nsed in eonueetion with potentials of 13,000 volts and
To date he had not fonnd an insulator which could
be nsed in the ordinary way of entting the insnlator in on
the line.

over.,

James Heywood (Philadelphia Rapid Transit Company)
did not think that varnished eambrie had yel come into very
general use for underground work. The value of varnished
cambrie in a lead-covered eable is rather doubtful. Paper in-
sulation is much cheaper and has sufficient dialectie strengtlr
for the work. Ile doubted whether varnished cambrie would
resst the influences which act on the insulation when the
sheath is punetured mueh betier than saturated paper. One
company has disearded lead covering on underground ecables
and is using vubber insulation without lezd, depending en-
tirely on the insulation to res'st water.

Wm. Roberts (Northern Ohio Traetion & Light Company)
asked if any steps had been taken to ascertain the bearing
of State laws on the height of the t(rolley wire. He had
ascertained that the Ohio law required a height of trolley
wire of 21 ft. 6 in. e suggested that this might be a mat-
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ter for the commitiee to take up at some future time in order
to have a definite record of the requirements of the various
state laws.

W. J. Harvie replied to Mr. Roberts by saying {hat the
commitiee found {hat it could not hope to influence in any
way the height of trolley in speeial cases like railroad cross-
ings, bridges and culveris.  As a rule steam railways require
a height of 22 f1. at erossings. The standard of 19 ft. was
suggested in order not to have too great a differciuce befween
the maximnm height and the lowest point to which the trolley
wounld have to go.

Seeretary Corning replied to My, Heywood's request for
information as to the use of nou-leaded cable, by saying that
the Boston Ilevated has had some non-leaded cable, rubber
insulated with three triple grades, in use for two or three
vears  Kxeept for some trouble due to bodly made joints
where the cable lay in wel duets he had had absolutely no
trouble with it. Much depends on the quality of the in-
sulation, as to how long thatl cable will last in the duets and
be of service. In Springfield, M ass., some of this cable hies
been in for abont five yvears and has caused no trouble what-
ever.,

M. Reed said he did not know of any eables laid for
railroad purpeses without the lead sheath except a liltle a
long time ago in Washingion and Brooklyn. lLead is used
prineipally on rubber covered cable for mechanical pro-
teetion. e did uot see why a protection eannof be ob-
{ained with a proper wrapping of either cotton, or in the
shape of braid, or a wrapping of jute if it should b2 satur-
ated with some preservative componnd.

Mr. Ayres doubted the value of catenary eonstruetion.
11 seemed to himn to mtraduce more hard points {o be ham-
uiered by the trolley wheel or bow. but if used, a steel
conduetor, as on the New Haven, 1s better than eopper.
He favored a sliding contact of iron against iron, and
an auxilliary eonductor looped over an uppev horizontal
messenger, as in some European catenary work

LEAD SHEATHED CABLES

A diseussion then followed on the subject of lead sheathed
<cables, in wlieh dr. Windsor, My, Thomas, Mr. Reed and
Mr. tleyward joined.

Mr. Windsor said his reason for objecling {o a eable with
a lead sheath was that in case of a bad short on a eable the
trouble did not stop theve. Other cables were affected, some-
times at the same time, but generally a few days or even
weeks later.

Secretary Corning said that {o guard against such eases
of delayed buwrn-out they had instituted the practice of cut-
ting the lead sheath in each manhole, taking a ring out of
the sheath about ¥/j-in. wide and filling the space in with
rubber tape, and heating it. This makes what is ealled a
rubber joint at that point. The sheath is made eontinuous
again by a short eopper wire around the joint to take eare
of the return eurrent on the sheath, so that if the cable burns
out the small wire 1s fused. Tlis limits the bad section, and
naturally prevents a heavy flow of eurrent to adjacent eables.

Mr. Palmer believed that if the lead sheath eould be dme
oway with, a great many of the troubles on feeders would
be avoided. Lead is generally thoueht necessary, however,
to maintain the integrity of the insalation, pavtienlaly
where satimated paper is used for ipsnlation. Ie soid that
cambrie cable is being employed more extensively than per-
haps some of the members of the associition are aware.
A number of large ovders for this eable have been placed
Iately.
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IEIGHT OF TROLLEY WIRE

A diseussion then followed on the height of trolley wire.
Mr. Kelsay said his extremes were 14 aud 22 ft.

My, Heyward thought a State law which rvequired that the
wire be maintained at 22 £, at the erossings. introduced an
clement of danger vather than eliminated one, as the pole
e did not see why a trolley
wire need be any Ingher than the elearance allowed under
a bridee.

is lable {o come off the wire.

Others expressed (he same opinion.

Mr. Mnnger moved that the paper be aecepted and the
connnitlee given u vote of thanks. The motion was
seconded and carried.

The meeting then adjonrned nntil 9:30 am. Friday.

— M..o.’..»; S

According to the ““Electrical IEngineer’” the London and
North-Western Ruilway has been condneting some experi-
ments with regard to the eleetrie lighting of trains. In the
cage of five trains (amounting {o 20 coaches with 480 eells)
which run between Euston and Wolverhampton on day and
night serviees, and on whieh the coaelies are always lighted
owing to several {unuels, not one cell had to be vemoved
from the batteries during the twelve months that the cells
were in use.  Slone's syslem was in nse. Lead-armoured
cable 1s generally nsed for all {he underneath and roof work.
The mains on the roof are usually outside all covering, and
tappings made to the ecompartments through junetion boxes,
which ave filled in with bitumen. The lamps are fixed singly
in the roof in diffevent positions, or else in brackets at the
baek of the scats, so as to get maximum light to the part
where the traveller sits. Carbon-filament lamps have been
used of 8 candle-power, 10 candle-power, and 12 eandle-
power. These are of special strength, and little trouble is
caused by broken filaments. Reeently Osram lamps have
been intredueed for the pwpose with marked sueeess.
For dining, sleeping, and other special saloons, distribuling
switehboards ave nsed, giving control over the various com-
partments. On ““corridor”™ coaches switehes are fixed in
the end of the coacly, whieh eau be operated inside the eor-
ridor by a train attendant when traveling, or from ontside
by the station statf. A ““non-eorridor’” vehiele is fitted with
o switeh at the end of the coach, whieli 1s operate with a bar
from either side of the vehiele, similar to the method of
turning ““on’’ and ‘‘otf’’ gaseocks. When the storage eells
of railway coach eleetrie highting plant fail, their ehief de-
feets are found to be: short-civeuiting of plates, due to
pieces of paste falling away; abnormally sulphated, eaused
by over-discharging aud buekled plates from overcharging;
and leakage to the lead lining of the eases.

the Interlaken-Lanter-
brunnen-Wengern Alp-Grindelwald rack-and-pinion railway,

Aecording to the ‘*Kleetrieian’'

whieh 1s at present worked by steam, is in process of con-
version to eleelrie traction, and it is stated that the system
to be adopted 1s the overliead trolley with confinuons eur-
rent. The line is aboul 15 miles long aund rises to a height
of 6700 feet above sea level. The conversion to eleetrieal
working 1s being made largely with a view to fuel cconomy,
since ample water power is available for the generation of
eleetrical power,

The amaleur theatricals of the Brooklyn Rapid Transit
Company’s employees held at the Bast New York elubhouse
form the subjcet of an interesting article in the ““New
York Press’” of Oet. 11.
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TRAFFIC AND TRANSPORTATION ASSOCIATION—
WEDNESDAY

President Allen in the chair, called for a diseussion on
the carrying of U. S. mail.

General Harries, of Washington, said he felt very strongly
like congratulating Boston upon its philanthropy in deal-
ing with the government.

In common with all railroads the post office administra-
tion desires 1o drive a good bargain with respeet to mail
service; to get an improved serviee for, if possible, a
lesser amount than was expended on wagon service. In
the post-office eye, steam and eleetric service were preeisely
alike. There was no distinction above a 20-mile line be-
tween an eleetrie carrier and the steam earrier; and the
only distinetion below the 20-mile road was, that the elee-
trie carriers received even less than the steam.

There was but car Washing-
ton and that was not operated by any of General Harries’
companies.

one mail running in

Action by Congress would not be taken so long as com-
panies could be found that would earry mail at the existing
rates.  The responsibility for the present sifuation was on
the carrier who insisted on doing business without profit.
The situation would never be bettered so long as companies
accepted contraets that did not pay. There never could be
any reason why the govermment should not pay as a cus-
tomer.

My, Hippee said that his company, the Des Moines City
Railway, carried U. S, mail in pouches, and also carried
mail boxes on the cars. The mail earriers also were carried
and the road was paid for all it did. The mail carriers’
fare was at about the same rate that anyhody else paid
on the ears. The government bonght transportation for
thenm. A theoretical appropriation was made by the Post-
master every vear, and when that was used up the post-
men walked. The last Congress made an appropriation that
paid for the mail hoxes. Every car in Des Moines was
equipped with fwo mail hoxes, and carried and colleeted
U. S. mail. Tt is taken from the cars at the main station
by the govermment mail earriers. Pouch mail was earried
to the sub-stations and to the East city. It was put on the
cars by the vepresentative of the post office department
and {aken off by the post office, and the company has an un-
derstanding with the postmaster that a car shall carry say
three or four pouches, no more than that, thrown on the
front platform, and on the road does not allow passengers
{o ride on the front platform. If there is an extra heavy
lot of mail it is divided among the different cars.

Arthnr Brady (Anderson, Ind.), said that his company
(the Tndiana Union Traetion Company) had had no expe-
rience in the handling of wmail on ecity lines: but that it
had had a lited experience in handling mail on interurban
lines.

e had found that if they extended the service, no matter
whether the amount of mail carried was double and the re-
sponsibility was inereased to that extent, yet they received
nothing for the additional service that would be rendered.

D. A, Tlegarty (little Rock, Ark.) said his eompany
handled mail from the depot to the post office in bulk. The

only advantage he could see in handling U. S. mail was the-

protection eiven in the case of strikes.

Mr. Ross said that the Montreal Street Railway had had
no experience with handling mail.

Mr. Hile, of Boston spoke as follows:

It would appear from what General Harries has said that
the burden of proof falls on the Boston Elevated, from the
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fact that we are doing a great deal of business. In study-
ing this subject, T was surprised at the general lack of
unity in what ought to be done, and in the feeling towards
this matfer. There is a large amount of sentimental feel-
ing as to its value, some, perhaps, in the benefit that would
acerne to the community in doing something that benefits
everybody, and a great many others on the advantage that
might accrue in case of labor troubles. T rather observed
that those who had labor troubles eould see no value; those
who had not, did think there might be some value, and my
observation and eonclusion was that that was absolutely a
sentimental idea, and it perhaps was the fundamental idea
that made the railroad go wrong in the start-off in this
business. Now, as to what could be done: Taking our own
case, our road has all along seriously thought—and it is
a big institution in the community and undoubtedly means
considerable disadvantage and ineommoding of the people,
and it 1s persistently hoped that we might be also able
to have convinced the post office people that reasonable
renwmeration could be given by the government, and that
the roads-could continue to give this serviee, which is un-
doubtedly a great advantage fo a community.

As brought ont here, the earrying of the mail is eon-
sidered in some eases an operation without any additional
cost. That may he an accommodation to the community but,
so long as the roads view that proposition as we are doing
it, it is a help: but it is wrong—your business is to sell
transportation, and there are a great many roads doing
that which are entirelv indifferent to the question. There
again 18 where the railroads do not seem to get together
and impress their feelings npon the post office people of
what theyv have a right to have, and it seems to me there
is a general lack of getting together in the investigations
that are coing on. T helieve there is an investigation now
under wayv on this subject of trying to et at what is rea-
sonable compensation, and the problem will eome up, T
presume, at the next session of the legislature. All the
reports in reply to my inquiries, whiech I went over, of the
different railroads, gave me the impression that a large
burden rests with the railroads to get together.

Anderson, Sandwich, Windsor & Amherstburg
Railway, speaking of counditions in Canada, said that the
post office department was operated at a profit. Tn the
Tinited States the postal department was operated at a loss.
The postal department in the United States was perhaps
a little more economical than in Canada. He was perfeetly
satisfied that in Canada the postal department was pre-
pared to pay a fair price for good service. His arrangement
with the post office department was very satisfactory.

A. L. Eastman then read the report of the committee on
Freight and Express. The report was supplemented, before
the diseussion, by a paper entitled: ‘‘Progress to Date in
Carrying Freight and Express Matter by Eleetrie Roads—
Some Mistakes That Have Been Made, and Their Remedy,’’
hy C. V. Wood. As Mr. Wood had been ealled away from
the convention, the report was read by G. W. Parker.

[This paper is printed elsewhere in this issne.—Eds.]

The president called for a discussion on the subject of
Freight and Express. . H. Hyman, Cleveland, thought
that the question of freight and express was entirely one
of local conditions, depending wholly upon the territory
through which the eleetric line ran. Advoeates of express
business had always maintained that there is no money
in the freight business: that the rates were too low and
that the roads had to earry too much tonnage to make
any money. Exponents of the freight situation, on the
other hand. said that although the express rates were high,
that the delivery serviee was expensive, and that the de-
livery service itself ate up a great deal of the price.
Mr. Tlyman felt that either the freicht ov the express
business, hut not bhoth, eould be made to earn monev.

He thonght that a line running through a very populous
territory with large cities for terminals, or that served a
territory that had a large number of manufaeturing towns

Jaines
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along (he road, should lave an exclusive express bnsiness
with a delivery. The express rate in most eases is about
300 per cent higher than the freight vate, and when one
got that rate he could certainly aiford to pay a little more
Lor the wagon service in ovder to get the increased rate.

The main thing, after deciding whether the business was
freight or express, was to charge against eavnings of cither
freight or express the actual expenses ineurred in earrying
thal freight or express.  IFor some years past very few roads
had charged any of the legitimale expenses—or very few
of them—against the carnings. There ought to be separate
vouchers or a separate company, so that the owners might
know just exaetly what the earnings were,  Until that was
done, it would be a serions question whether any of the
roads would kuow if they were making money.

Mr. ITyman thought that = roand that operated freight
would find it very advantageous (o enler info a eoutract with
some old line express company on a percentage basis of
the gross receipts for carrying express.

An old line express company, operating on a line, would
not counfliet with freight earried at the same rate as by steam
railroads. If a contract is enfered into with old line express
companies, he suggested (hat a minimum amount per year
or per month be inserted into the coniract. There is usually
no objeelion, in faet it is often an advantage, to make a
confract with an old line express company for earrying on
a tonnage basis the shipments on that line—prohibiting the
express company, however, from doing any local bnsiness
which would econflicf with .the package freight business.
There is an agreement among express companies dividing
the business at the point of origin. The business they obtain
for 10,000 or 15,000 offices through the contract with the
electric line more than repays them for the amounts they
pay out.

B. E. Wilson (Rochester Railway Cowpany) said that in
general the basis of rates or the arrangement by which an
electric company should handle express is entirely loeal. If
a road has terminal facilities sueh that it can handle ear
load lots: if it has sidings that will hold trains of four and
five cars, then ouly car load business is practicable, and
should be figured on; but where a road has only short sid-
ings and is not allowed to move ordinary box cars into a
city, it is out of the question to consider ear load business.
The Roehester & Eastern Rapid Railway, and {he Rochester
& Sodus Bay Rapid Railway do not do any strietly freight
business. Their business is divided nto (lass A and Class
B express. (lass .\ includes piek np and delivery in
Rochester and outlying villages; Class B is equivalent to the
ordinary straight freight of other companies. Rates are
considerably higher than the parallel steam road rales to the
same stations. There is a demand on the pari of the mer-
chants in the towns reached by these electrie lines, however,
to patronize the trolley roads, for the reason that they ean
get quicker service by express, and they are willing to pay
a higher rate for that service. The Rochesier & Eastern
Rapid Railway formerly handled foreign cars at two inter-
change stations.  Some time ago il withdrew from that busi-
ness, hecause the company did nol wish to be under the
jurisdiction of the Interstate Commerce Commission.

H. A. Nicholl (Indiana Union Traction Company), said
that the vecommendations made in the report of the Com-
mittee on Freieht and Express coineided elosely with his
ideas and vesembled the methods adopted on his line.  The
company handles general merchandise in less {han ecarload
lots and in very few instances handled carloads of horses,
All of the freight cars are operated as extra
Most

live stock, ofe.
trains. No attempt is made to sehiedule these trains.
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of the freight trains wre operated at might so as Lo avold
congestion of the road during the business hours of the
day. At the larger terminals the company has its own
freight houses, with ample side tracks in charge of salaried
Ireight agents; at the smaller stations (he freight and pas-
senger business were handled jointly. The freight depart-
ment is well organized, with a general (reight agent and twe
division freight agents. These men not only solicit business.
but take care of the filing of tarifls and have general over-
sight over the whole freight business. There is no inter-
change of freight with the steam voads, but such inter-
change is made with eleclrie roads, and in some instances
through {rains are operated over other cleetrie lines. The
earnings per car per day average about $60. The freight
business represents 8 per cent of the gross receipts. To
the freight account is charged about every conceivable ex-
pense that is thought to belong to the freight departinent.
The company operates also what is termed a merchants’ dis-
patch, which resembles the express husiness on most lines.
For this service the charge 18 one and one-half times the
first-class freight rate. No delivery business is done. 1t was
felt that the express business can be operated jointly witk
the freight traflie. Oune does not interfere with the other
in the least, as all the express is handled from passenger
cars. A proper contraet with an old line express company
might be more profitable than the direet handling of the
express matter, but such a contraet would have to be made
according to conditions that eould be negoliated with the
express companies, and he did not know whether it would
be better to handle express in this way on the basis of per-
centage of receipts or by tonnage.

Mr. Inile asked whether in chareing against the freight ae-
count a percentage on the power plani investment was in-
cluded.

Mr. Nicholl said the cost of the power was charged,
a0 the cost of the investment.

P. P. Crafts (Iowa & I[llinois Railway), said that his
company has a coutract with the American Express Com-
pany on a tonnage basis, to haul all of the express originat-
ing on the Chicagn & Northwestern Railway and billed
via Clinton throngh to Davenport, Rock Island and Molire,
but the American Express Company is not permniited to
do any local business between the terminals of the eleetrie
road. A eompensation of 20 cents per hundred pounds
carried is paid. He wonld not advise any road having the
same conditions to enter into a eontract of that char-
acter again, hecause the railway company does not re-
ceive sufficienl compensation for handling such artieles
as are earrvied in the messengers’ sofes, nor for eurreney
handled. The express companies usually get a very high
rate for suclt commoditics. He thought = pereentage rate
would be more satisfactory. There is one feature in keep-
ing the old line express company frin doing loeal busi-
ness over the cleetrie lines that he is trying to eliminate.
If an American Express driver calls at some place in
Davenport to veceive a package for New York City, there
may be also a package at that place for Clinton.  The
driver cannot aeccept that package for Clinton and the
shipper may vefuse to send either package by the Amer-
ican Express Company. 1e is now endeavoring to make
an arrangement with the Ameriean Express Compauy by
whieh it will be permitted to handle loeal shipments
to any point on the T. & T, bnt mnst puy the sane rate
as is reecived for any other haul of {he sane mileage. Hig
freight rates are based on the Towa digtance tariff and
classifications.

His company haundles aboul 3 to 3% em loads of 1 ¢ L
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freight per day, abont 50 per cend. of whiel is local,
the balance being through shipments, which go West on
the Chieago & Northwestern from Clinton. It has no
carload lot interchange arrangement with the steam road
and has always received a rebuff whenever that matier
has been brought up. The electrie road ean give a quicker
delivery than any other road out of Davenport to points
on the Northwestern, and much of its tounage 1s secured
on the baxis of time alone. On L e L interline freight
the cleetrie rood receives 80 per cent. of the whole rate
to peints within the State and straight division of through
This very
prolitable business, earning, with the American Express in-
come, nearly $20,000 per year. Deduneting from that all

local rates to points outside the State, 13 a

operating expenses, charging in power, (rack maintenance,
car maintenance, and 3 per cent. of the gross freight earn-
mes for aceidents and damages; and also including a pro-
porlion which is paid {o the city rvailway company for
the privilege of
come is $9,500.
To aceomodate a shipper who is in a hwery, his com-
pany takes whatever can be handled on any passenger
coach.  Eaeh motor coneh has a small baggage room about

operating over s tracks: the net in-

G fi. long, bul bngeage invariably takes precedence even
The Landles all
of the loeal business, pick up and delivery. A trailer car
altached to a passenger coach, handles nothing but throngh
business. Ile believed, in conelusion, that any line buill
on a private right of way, which has a profitable pas-
senger business, can opervate a freight business or an ex-
press business al a profit.

J. . Pardee (J. G, White & Co., New York Citv), re-
ferred to a point brought out in the report of the eommittes
on freight and express of the Street Railway Association
of the State of New York, that it was absolutely impossibls
to obtain a maiform rate all over even one State whiel

over American Ixpress matter. molor

would he fair and eqnitable {o all.

W. 00 Ross (Montreal Street Railwav) asked for infor-
mation  on vestrietions  whieh eitics pleee on handling
freieht, and whether any companies pay a tax or pereentage
cn their carnings?

G. W, Pavker (Detroit United) explained the conditions
in Detrott, whieh are very peculiar.  When the present
system of rates was inangurated in Detroit, an ordinanece
was enacted for thie eperation of ears in and ont of the
eity which vequired (1) that no ears other than these «in-
ilar to pessenger cars ean be operated; (2) {hat ears ean-
1ot be operated going in the same dirvection, exeepting one
every two hours; (3) for every ear vnuning into and out of
Detroit, the company is compelled {o payv a tax of 50 eents
or $1 per ear per round {rip.
gnirement is up to 8 o'e¢lock pan., after which time ears

The twe-hour schednle re-

can be operated at any interval. The fine for vielating
the ordinance 1s $250 for each cffence.

Mr. Potter (Seattle Eleetrie Railway Commany) deseribed
the operation of cars hetween Seatle and Tacoma. Under
the mling of the State authorities this line is the s1me as a
steamn road, and the tariffs and the rezulations are identically
the same as for steam roads.  In Seattle, which is distinetly
a cily system, lis company operates individual freight ears.
Cerlain commodities classified as first, sccond, third and
fourth class, are handled nnder a varying tariff from s'ation
to station. The company does not do any delivery. Freight
is delivered to it at terminals; and it is delivered at terminals
or at stations or platforms alonz the line which the shippers

provide. It also does considerable car load business between
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In addition to that it does a switching
service from the yavrds of the various steam lines entering
Seattle to sidings whiclh are provided by the shipper. That
is done at a nominal price per car. The argument advanced
at the beginning of the disenssion is partieularly applicable
in the case of this company. The rates received are wholly
determined by the peculiar conditions in Seatile. Express
business, that is, receiving the goods of the consignee and
delivering themn to the consignor has not been entered into.
The policy has been to encourage every one to bring the
goods to the terminals.

7 pa and 6 aan,

“PIE POSSIBILITIES OF A WELL CONDUCTED PUBLICITY DEPART-
MENT"”

Ao W, Warnock (Twin City Rapid Transit Company)
opened the discussion on “The Possibilities of a Well Con-
ducted Publicity Departinent,” referring to the relations of
cleetrie street and interurban railways to the public press.
He thought that too mueh emphasis cannot be placed on the
need for cordial relations to be established between publie
service corporations and the daily press. The elamor for
clicap rates 1s in the atr; the muck-raker is abroad. The
mueck-raker is only the illegitimale child of the “publie-be-
That policy is not common today. The
newspoaper men, too often, have been abascd or have been
patronized; there has been too much evasion of facts. The
spirit of today is to be perfectly frank and confidential.
Too much stress canmot be laid upon the point that the
most friendly relations should always be established with the

damnned” poliey.

press.

The man to represent the company in dealing with the press
should be eonstituted {o properly represent his company as
fanr as the press 1s coneerned, should be a man of character,
a wan of ability and a man of diplomaey. Sueh men do

not come to the office and fill out application blanks. They
are men who can enjory and who get good salaries. They

are not in the motormen class; and usually they have come
from a long training in the newspaper field. A newspaper
man has a supreme contenpt for a snob, and very little
respeet for the so-called great man. Ile does not tremble
i his shoes before a millionaire any more than he trembles
in his shoes betore the beggar on the street. Ile is usaally
a good judge of people. The ineclination has been in the
past to patronize the reporter. The publicity man eannot
patronize I today, ov think he ean be bouzht off with a
{ive-cenl dgar.

The aver-
age operating man does nol know the value of words. The
average newspaper man handles words the way a carpenter
handles nails.

A pablicity man should he an editorial ageut.

Charles 5. Flage of the department of publicity of the
Tnland Empire Sistem of Spokane, then read the first paper
on the subjeet of Publicity. This will be found in another
columu.  Ie was followed by J. 1. Pardee, who read the
paper prepared by B. R. Stephens, general traffic manager,
Nlinois Traction Sysiem. .

Viee-President Warnoek, then announeed that the other
papers on the program would be read Thursday morning
beginning at 9.30 o’clock.

The appointment of a nominating committee, consist-
ing of R. K. Hunt (Chairman), Utah Light & Railway Co.,
Salt Lake City, Utah: C. D. Emmons, Fort Wayne & Wa-
bash Valley Railway Co., Fort Wayne, Indiana; R. I. Dan-
fortl, Public Service Railway Co., Newark, N. J., was an-
nouneed, after wbieh the meeting adjourned until Thurs-
day morning at 9.30..
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ORGANIZATION OF THE ACCOUNTING DEPARTMENT
OF AN ELECTRIC RAILWAY AND LIGHT COMPANY*

RY A. R. PATTERSON, AUDITING DEPARTMENT, STONE & WEBSTER
MANAGEMENT ASSOCIATION, BOSTON, MASS.

Throngh my conuection with the andiling department
of the Stone & Webster Managemen
ciation whichi has {he general management of eleetrie light,
power and railway compaiies of varying sizes, in different

Assogciation, an asso-

parts of tlie eountry, it lias been possible for me 1o choose,
for the puwrpeses of this paper, a company which, in my
judgment, refleets the requirements of the grealest number.

A brief ouiline of the company fo be treated with is as
follows:

Annnal gross earnings, railway department. ... ...$450,000.00
Annual gross earnings, light aud power department. 350,000.00

oM
Total annual gross earnings ................... $800,000.00
Rapulationiservied, we:om e ames somssmn: sus smes 70,000
Miles of single frack. 65
Cars operated ........ 45
Light and power customers. . ...oooeeeieennen.. 4,000
Number of émployees . cuue s vune sosomsonnss 300
Length of time company has operated........... 10 years

The man in active charge of the acounting department is
herein given the title of assistant treasurer, in recognition
of the faet that the trecasurer is usually a man of larger
responsibilities in the finanecial world, and in addition to his
interest in the railway and light company, is probably
identified with other enterprises in the city, and, therefore,
can give little time to detail work. With this explanatio,
the following plan of organization is submitted, the figures
representing the monthly rate of salary:

Assistant treasurer ............
Chief clerk .........

.. .$200.00
wssavree 10000

Storekeeper .......coviiiiiiieiiiiiiieieennaaa.. 79.00
SIo1eT00m, POLIEE s sawvse s : 5 s caes smasensne  40:00
Line order and billing elerk, light aud power de-
PALEMBEL & 5. s mms s s piasm e S5k s ons mmas 08 75.00
Customers’ ledger elerk, light and power department. 75.00
Two collectors, light and power department:
ONE Al 5 52 oS S R B R E el R £ E omme e GDR00)
O3 A saoo0c00rsonnssoosodOo Tt I 65.00
Vioncher and payrell clerls - oiicsiiaisinsssnismesss 1000
Two meter readers, each. ........covveveverne.n... 65.00
Cashier, light and power deparvtment............... 65.00
Conductors’ {rip-sheet elerk ............. - cee. 80.00
Ralway esshier oo caniiniemmnyis . consiassans 0000
Car recister reader, el€..vveerenerienneenroennnn.. 06000
Transfer and ticket ehecken: cu: soamm s suas swms a5 . 30.00
Stenographer ............ B oot v rar e o b s et . 55.00
Office Doy sses swsimmas s imessmps sows sas s somsnns  LOQO

A summary of the abave office force will give a {ctal
payroll of $1,289 a month, a tritle nuder 2 per cent of the
Qross earnings.

ITaving given titles to the vavious offire c'nplovees, it is
now in order to deseribe the principal work allofted to
each one,

ASSISTANT TREASURER

A salary of $209 per month shonld atfract a man whose
malke-up shonld inelude the following qnalifications; Inteo-
rity, respectability, cordiality, ability fo intelligently open
up or clese a general set of hooks, especially in econneetion
with a consolidation or reovganization of companies; im-
partial treaiment of capable elerks and a desive to apply

*Iaper read before the American Street and Internrban Railway

Accountants’ Association, Atlantic City, N. J., October 12, 13, 14,
15 and 16, 1908,
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civil service rules, enconraging each clerk, in a proper way,
to learn the work of the man next above Liim. To do this,
the assistant treasurer must edueate each man to volun-
forily come to him for other work when his regnlar duties
are done, and each elerk should he made {o see the advaun-
toge to be gained by gladly undertaking any line of work
which lie may be asked to do, whefher his regnlar work
may be finished or not.

Suel an assistanf. treasurer should command the respect
of all, especially the general manager. Tlearty co-operation
between these officials is Lrequently the means of brineing
aboul inercases in earnings and reductions in expenditures.
Conferences entered info, in the vight spirit, hetween the
general manager and the assistani treasurcr hecome a
habit.  Then 1t 18 easy to arrange for conferences al stated
periods, say twice each week, or more frequently, if neces-
sary. At sueh {imes the assistant {reasnrer will give the
resulls of his studies along the following prineipal lines:

Comparison of daily annlysis of railway earnings. This
will sometimes furnish w barometer indicating a leakage
on certain rontes {o which two or more conductors arve
assigned.  Somelimes, {(hrongh a transfer of men on a
certain run, a new man tmns in each day several dollars
more than the c¢ld man, or possibly several dollars less.
The comparison is of interest either way.

in the customers’ ledger it may be noticed that certain
large light or power customers show deereases in their
monthly ¢harge. This may be aitributable to mecters run-
ning slow.

Iu the miscellancous accounts reccivable ledger it may
be noted that no bill has been made against the junk man
for two or three months. Possibly the scrap copper, brass,
ele, may have got into the wrong elannel .

An examination of supplies issued or returned slips may
reveal the fact that too many car brasses are being used,
or that linemen ave taking out a supply of copper wire and
not accounting for the unused portion.

In approving vouchers, the attached invoices may sug-
gest extravagant methods of pnrehasing, either through
buying at exorbitant prices, or in quantities too large or too
small.  The assistant treasurer should realize, possibly
more than any official, that his approval is not a mere
formality; neither should prior approvals relieve him of
his sense of responsibility. IHis signature in his official
capaeity means dollars to the company, even though checks
and vouchers require a eountersignature.

The right assistant {reasurer ean, withont assuming a
disagreeable manner, question the merit of any bill which
mway have been approved for payment by tle general man-
ager.

A study of the eash book and enveful estimate of {he
veceipts and expenditures may indicate that (lere will not

be enorgh money on hand two or three m:ulhs hence to
meel hond interest, a dividend or a note il the company i
resourees are not carefally handled.  Youelers should be
paid, not with the simple idea of oc(tine them aut of (le

way, but with the philosophy of takine the [
After eonsidering th
a cosh diseount, those ranging from %10 (o

credit dne the eompany.
$50 ecach ean
be disposed of.  The comparative few (hat are left ean be
given more mature consideralion. '

The assistan( (reasurer can also malke himself more valu-
able to {he geuneral manager by closely  Lollowing {he
mon{lly vesnlls of operation. To do this it is esseniial (liaf
he should make (he postings to the general ledaer. 1le

should also prepare the first copy of the monthly financial
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report. This mounthly report should show, among other
things, the following:

Earnings and expenses, monthly and eumulative, current
vear and previous vear, segregated according to standard
+lassification.

Balance sheet, current month and previous month.

Condensed statement of cash receipts and disbursements.

Detail of suspense and acerual accounts.

Brief remarks relating to abnormal increases and de-
creases in earnings and expenses.

Detail, by requisition number, of charges to property
account. (No charges may be made to property account
'mless supported by an approved requisition, authorizing
the expenditure.

The finished preliminary report furnishes food for
“hought for both the assistant treasurer and the general
manager, and after the general manager has listened to
the assistant treasurer’s intelligent explanations of increases
aud decreases in the various accounts, he is encouraged to
ralk about the interesting events which have ocurred in the
opérating department for the month.

The conference ends with the two officials made men-
ally stronger and of greater value to the commpany, through
*liix mutual exchange of knowledge.

Before leaving the subjeet of financial report it might
be well to state that with the information suggested above,
the finanecial report has all the elements of a trial balance,
and the assistant treasurer can determine from the fignres
which Tre has entered upon it whethier or not his general
ledger 1s In balance. The accounts in the general ledger,
incidentally, should be opened up practically in the same
order as they appear in the finanecial report.

It seems more logical, in treating with the other members
of the foree, to recognize the work from its ineeption to its
‘ecompletion, and with that idea in mind we will take up,
first, the ‘

LINE ORDER AND BILLING CLERK, LIGHT AND POWER

The prineipal duties of this elerk are as follows:

Daily recording, on customers’ cards, of ‘‘eut-in’’ and
““eut-out’’ advices rveceived from the contract department.

The advices should be progressively numbered in two
series, one for ¢¢ »? and the other for ‘‘eut-outs,’”’ in
order that missing advices may be readily located.

The customers’ cards should be of different colors to
represent the various classes of serviee; such as power, light,
fans, ete., and so ruled as to provide for the following in-
formation: Customer’s name and address; ledger reference
number; type of meter, with adequate space for dates of,
say, six possible changes of meters. The remaining space
is allotted to cumulative monthly readings, net readings,
rate and gross amount of bill for a period of 12 months.
The back of the card may be printed in a similar manner,
thus giving a life of two years.

This clerk also enters, on these same cards, meter read-
ings received from the meter readers and the consequent
computations representing the charge against the customer.

It may be well to state that another set of cards is on
file in the contract department, giving such information as
connected load, class of business, date of ‘‘eut-in,’” life of
contraet, ete.

The balance of the line-order clerk’s time, under normal
conditions, is devoted to the making of customers’ bills.

cut-ins

METER READERS
The title is self-explanatory, and with the daily reading
system, two men would be occupied with 4000 customers.
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We are experimenting in one of our gas companies with
a patent system for the reading of melers, arranged by the
Albree Self-IMiguring System Company, of Boston, Mass.,
whose business il is to eliminate detail figuring and re-
copying of figures in mills, factories, ete., obtaining imme-
diate results by the punching of patented cards, ete.

The system, as arranged, consisis of a meter card which
records the various readings of the meter in conneetion with
a folded bill made up of three parts; the bill proper, the
cashier’s conpon and the auditor’s coupon. The bill and
the meter card are addressed by machine. The meter card
is placed in a certain position on the bill and a hole
punched on a number corresponging to the reading of the
The punch 1s provided with a small battery lamp.
The anditor’s conpon is then detached and returned, with
the meter card, to the office for record and information,
wliere it is possible to arrange it into a card-ledger system.

The charge for eleetricity or gas used, and also the
charge less the cash diseount, and the number of kilowatts
or number of feet consumed having been automatieally
figured and recorded on the bill, it is handed to the eon-
sumer.

meter.

Oue mau has read in one day 200 g'alls meters, and, in
addition, colleeted 25 per cent of these bills.

BBy this system the bill reaches the consumer at the time
of the meter reading: it saves all eopying of readings; it
figures the amounts and saves all expense in the delivery
of bill to conswmer.

This is simply an ouiline. The Albree Company would
undoubtedly he pleased to answer letiers from interested
parties asking for full details.

CUSTOMERS’ LEDGER CLERK

The 4000 customers are taken eare of in two bound
ledgers, with sufficient eapacity to take care of development
during the life of, say, 18 months. Eaech page is ruled for
30 customers, and so iuterleaved as to cover a period of 18
months.  Columnns are provided for power, light, cash pay-
ments, rebates, cte.

The ledger clerk makes the original entry from the cus-
tomer’s bill, which has been figured twice. The entry is
then checked against the entry made by the line-order clerk
on the eustomer’s card.

This clerk is also responsible for keeping the customers®
ledgers in balancee with the balanee aceount in the general
ledger. Tor this purpose a recapitulation book, made from
spare leaves provided for at the time of ordering the ledgers,
is used for taking off ledger page totals each month to
obviate the necessity of eumulative totals in the ledgers.

The rest of the ledger clerk’s time is spent each month
in preparing a delinquent list and in studying the coudition
of all unpaid accounts.

It is a good plan to arrange for opening up new ledgers
at some time other than the close of the fiseal or calendar
vear, in order that the task of transferring may not come
with a congestion of other work. Of course, by the use of
loose-leaf ledgers the work of transferring is materially
reduced. There are many advantages in conneetion with
loose-leaf ledgers, and some disadvantages. Ior the pur-
pose of this article, however, the hound book was selected.

CASHIER, LIGHTING DEPARTMENT
ITaving seleected for this important position a person
with the necessary qualifications, such as integrity, cour-
tesy, ete., it is well to have him fully understand that the
company is charging for something which it has really de-
livered to the customer. From some points of view current
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is so inlangible that an inexperienced cashier is ready to
agree with a enstomer when he tells i the bill is 1ot
right, as the method of preparing it is as muelt of a myth
te him as it is to the eustomer. 1f the cashier can only
understand  that plant
salaries, labor and material, he is better equipped to handle
the average minor eomplaints which are brought to him.

enrrent  equals mvestment  plus

The more serions eases should be referrved to the contraet
department for adjustment.

Ttor this reason it is wise to have the eashier’s cage near
the contract department and away ITromn the rest of the
office foree, and on the street floor, if possible.

The eashier records his colleetions in a subsidiary eash
book, properly ruled to show cash rveceived and discounts
allowed, theé daily totals being {ransferred to the general
cash book. Rebates and discounts other than for prompt
payment should be recorded in a separvate book, the reasons
for the allowance being entered against each item. The
journal entry at the elose of the wonth ean bhe more in-
telligently approved if it is supported by such a reeord.

The cashier should have some spare time, which ecan
be devoted to odd jobs, sueh as liguring payrolls, in-
voices, ete.

COLLECTORS

Light Department.—The assistant {reasurer, with the aid
of his delinquent list, ecan map oni each day the more im-
portant calls to be made by the collectors the following
day.
against ecaeh item on these lists furnished them hy the

The collectors should be required o make a notation

assistant treasurer, concerning the attitude of the delin-
quents in the event of non-eolleetion.

The collector will be given to understand that he must
use liis own good jurgment in his dailv work: that is, if
he feels that he ean collect an account not on the list he
should understand that he has the authority to do it, pro-
viding it does not econflict with the work of another em-
ployee.

Meter Department.—The employees of this department
were not ineluded in this organization as they report to the
operating department. There is a
aceounting department, however, due to the faet that the
meter department keeps the meter history cards which de-
seribe the style, size, counstant, company nwmuber, date of
last test and location of every meter owned by the eom-
pany. These eards should be accessible at all tiwmes to the
assistant treasurer, in order that he mayv compare with his
own records, to verify constants, ete., and to see that meter
tests are made with reasonable frequeney, especially in
eonnection with large power customers. In line with this
ehecek there should also be eonsidered the advisability of a
vearly eheck of the eompany’s eonnceted load, the result

close relation to the

to he compared with the customers’ cards, that reasonable
assurance may be had that all parties eonnected to the
company’s lines are being charged for the earrent nsed.

CASHIER, RAILWAY DEPARTMENT

This man is stationed at the car barn and aets in the
dual eapacity of cashier and night harn foremnan.

The conductors turn in their cash colleetions to this man,
together with a deposit slip.  The money is counfed and
ehecked against the deposii slip, in the conduetor’s pres-
cnee.

During the quieter hours of the night the cashicr prepares
a statement of his reeeipts and also gets the cash into
shape for bank deposit. Everything is enclosed in a
locked hox and taken to the assistant treasurer caell morn-
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g, fogether with another locked box containtug trip sheets
and transfers.
trip sheets.

The cashier does not have aceess (o the
TRIP-SHEET CLERK

The tirst work of this clerk each day consists ol a super-
ficial examination of the trip sheets and the preparation of
a statement showing {hie cash collections.  Thig statemcent
is referred to the assistant treasurer, who compares it with
The differ-
erees are pointed out to the {rip-sheet elerk who adjusts,
throngh the medinm of an over and short fund. These
adjustments arve the basis of the first entries on the dailv
over and shori report.

the statement (nrned in by the railway cashier.

The railway cash is now ready for deposit, together with
the lighting department colleetions for the previons day.
The daily deposit, as reflected by the hank passhook, should
he in agreement with the total collections as shown by the
general eash book. To accomplish this {lie assistant treas-
urer should have a petty cash fund of from $200 to $500
for the payment of {rivial charges against the company.
Invoices in excess of $2 or 3 shonld be paid by check.

After the haunk deposit has bheen made, the trip-sheet
clerk makes a complete audit of the {rip sheets, recording
differences on the over-and-short rveport and notifyine Wl
conduetors affected eoncerning their errvors. Daily adjnst-
ments by conduciors should be insisted apon,

This eclerk spends the balance of the day in preparing
the analysis of railway earnings and the condensed daily
report of eyrnings in ecomparison with the sawme day of the
previous vear. He also tabulates ear mileage statisties, ete,
TICKET AND TRANSFER CLERK

The work of eounting and checking transfers is all doue
by one girl, except at times when a complete check of
{ransfers is made.

REGISTER READER

This man is located at the barn and prepares the daily
list of register readings, and counts and lists the nunber of
envelopes containing transfers deposited each half trip by
the conduetors in the car boxes.
for the operating department.

He also does some work

The revenue bhraneh of this organization seems fairly
hnsy, and we, therefore, can give atftention to the dis-
bursing and general hranch.

STOREKEEPER AND ASSISTANT

In an organization diagram covering the whole company
there would be lines from the aceounting department to the
purehasing agent and store keeper, but the accounting de-
partment does not have jurisdiction over the purchasing
department, and sometimes no authority over the store-
keeper. The advantages of giving the accomnting depari-
ment anthority over the storekeeper outweigh the objec-
tions. The storekeeper, by one interpretation, is a cashicr
who receives and issues eonverted dollars, and the assistant
treasurer cannot be said to hold a good reecipt for the
expenditnre until he geis a supply issue veceipt. properly
signed, stating that the material has been nsed in opera-
tion or eonstruetion.

So mueh diffienlty has been experienced in attempting to
keep a proper record of supplies on hand that some offieials
have concluded that it is absolutely necessary to install an
elaborate system of aeconnting. Really (he chief aim is to
have a systematic and conscientions man in charge of the
supplies, to whom the uceessity of having a well-arranged

storeroom will appeal. A storeroom equipped with shelves
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and bins for the reception of the several elasses of sup-
plies is one requivement, and it should be the duty of the
storekeeper to certify all invoices for material reccived by
him. The invoices should be stamped ““Charge Stoek, Ap-
proval No..........08."" The invoices are then returned
{o the aeccounting depariment and after the nceessary ap-
provals have been secured, are passed through the voucher
register to the debit of supplies.

At the elese of the month the storekeeper should for-
ward a statement to the assistant treasurer, giving the
approval munbers, names and amounts of all bills assumed
by him, in order that the same may he checked, to deter-
mine whoether er not all bills have been received which
have been thus approved.  He will then be given eredit for
the amonnts of the numerous requisitions whieh he has
honared from dav to day, based on the invoice prices as
shown by his price-list and the difference between the aggre-
gate amount of the inveices and the requisitions should
approximaiely vepresent the value of supplics on hand.

Tu order that there may be no great disparity between
the book value and the actual value of material on hand,
pericdieal inventories, superintended by the assistant treas-
urer, should be made.

Tf it does not seem wise to vefer the invoices to the
storekeeper, a speeial hlank could be substituted for his use
and the pricing done in the aceonnting department.

T{ is rare to find a man eapable of issuing sapplies in a
thoroughly intelligent manner and at the same time com-
petent to keep a complicated system of stock accounts. If
a storekeepr is capable and auxious to adopt an aceounting
system it might De advisable {o allow him to do it, bat
under ordinary eirenmstances the accounting system, such
as cards, should be limited (o a few elasses of material.

VOUCHER AND PAYROLL CLERK
all the vouchers from
informafion appearing on the (The company
would average about 150 vouchers each month.)

e also prepares and later elassifies the payrolls for all
excepting the general-office payrell, and de-

This man makes up aud classifies
invoices.

cmployees,
votes the balance of his time to classifying stock issue and
return slips whieh are turned in by the storckeeper.

STENOGRAPHER

Tetter writine, filing correspondence, statement work and
1 s

balance of time on clerical work.

OFFICE BOY
Sctting up names and addresses on addressing machine
for customers’ bills, runnine crrands and other duties of
this general nature.

CHIEF CLERK
The chief clerk has been mentioned praetically last,

the work of «ll sabordinal
n pessed upen hin is, in tion,

¢s is referred to bhin, and having
submitied to the as-

{reasmrer f nal dispesition.

man should, of conrse, have a complete knowledge

detail work of the office and spend a god <l deal of his

time in keeping in tonch with the work of every man in
the department, lending a hand where necessary and seeing
that each day takes care of its fair share of the month’s
work, rather than postponing such things as elassification
of stock slips until the last of the month, when time is
sorely needed in elosing the accounts for the month.

The chief clerk the general eash book,

voucher register, miscellaneous accounts reccivable ledger,

should  keep
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subsidiary eonstruction ledger, and all miscellaneous journal
cntries.

Iu connection with journal entries, it might be said that
a good deal of work ean be saved and uniformly secured, by
the preparing of a Dblanket journal entry covering all the
stereolyped entries for the month, such as gross earnings,
bond interest, {axes, ete. The draft of this entry could be
wmade by the stenographer, who wonld make four or more
copies al one operation, thus furnishing material for as
many months,  Journal entries prepared on the typewriter
usually eontain more information than those written in
longhand.

The c¢hief elevk should bhe a man with a sufficient ambi-
tion. and should be given the opportunity to fit himself for
the pesition of assistant treasurer. -

This sems to be a fairly complete summary of the prin-
cipal work to be eared for by an acouunting department of a
combined railway and light eompany.

Tt is, of conrse, nuderstoed that praetieally all of the men
nientioned should be bonded and their work subject to a
periodieal examination by an outside auditor.

CONVENTION PRO(;RAM FOR TO-DAY

Transnortation and Traffic Association
(GREEK TEMPLE)

93044, M. to 12:30, P M,

Paper—*“The Operation of Multiple Car Trairs on Tnter-
wrban Roads,” by D. . Carver, Receiver, Trenton &
New Brunswick Railroad Co., Trenton, N. J.

Report of Committee on Prssenger Traflic.

Report of Committee on Rules for City Operation.

General Business.

Report of Nominating Committee.

Eleetion of Officers,

Tonstallation of Officers.

Adjournment.

Accountants’ Association
(AQUARIT/M COURT HALL)

9:30 A. M. to 12:30 P. M.

Paper—*“Interline Accounting of Internrban Railways,” by
W. IL. Forse, Jr.,, Secretary and Treasuver, Indiana
Tnion Traction Company, Anderson, Ind.

Paper—*“Accounting Methods of a Holding Company.” by
PP, S, Young, Comptroller, Public Service Raiiway
Company, Newark, N. J.

Report of Committee on “Standard Classification of Ae-
connts and Form of Report.”

Report of Commitice on “International Standard Form of
Report.”

Appointment of Nominating Comnittee.

Enzineering Association

9:30 A. ML to 12:30 . M.
Inspection of Exhibils.

2:00 P. M. to 5:00 P. M.

Inspection of Exhibils.
American Asgociation

(GREEK TEMPLE)
2:00 P. M. to 5:00 P. M.

Reports of Commiltees.
(a) Insurance.
(b)) Welfare of Employees.
(¢) Municipal Ownership and Publie Relations.
() Nominalious.
Election of Olfficers.
Tnstallation of Officers.
Resolutions.
Tufinished Business.
Adjowrnment.

(Lixecutive Session.)
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PROGRESS TO DATE IN CARRYING FREIGHT AND
EXPRESS MATTER BY ELECTRIC ROADS—SOME
MISTAKES THAT HAVE BEEN MADE AND
THEIR REMEDY*

BY C. V. WOOD, GENERAL FREIGIIT AND PASSENGER AGENT, NEW
ENGLAND INVESTMENT & SECURITY CO., BOSTON, MASS.

The electric railways have now before them the problem
of mecting a demand for transportation facilitics, which is
simply one more step toward the advancement of civiliza-
tion and the ereation of inereased facilities, an object that
is ever present in some form or otlher.

Some years ago the street railways answered this eall in
a feeble way, and we note its growth from the earriage of
a small pareel of merchandise handed on to a car and
thrown off at some house or store, as verbally directed by
the sender, to the various and variegated methods of the
present time, some of which are very good, others ill-con-
ceived and badly executed.

THE TON MILE

No oue ean deny the lack of uniform action and unity
of purpose in this line. Some of the roads follow steam
railroad freight practice, simply warchouse receipt and de-
livery; others, the system of old-line express companies,
entailing horse and wagon pick-up and delivery; while in
many cases there is a mixture of both plans operated on
the same line. Owing to the method of accounting, it is
difficult to analyze and arrive at an intelligent understand-
ing of comparisons between different lines, the average
gross earnings per car mile ranging from a ridieulously
low figure to one abnormally high. Right here we should
consider the value of the car mile as a unit of operating
earnings and expenses. This is something that is subject
to a great variey of modifying conditions, greatly limiting
its usefulness. Exeept for some few items of information
we could abolish it as the unit. The capacity of cars used
on some roads is totally unlike that of those used on others;
in fact, few lines operate all cars of one standard; hence
there can be practically nothing in common as between
‘the car of one type and that of another. The ton mile unit,
meaning one ton of freight moved one mile, is one that is
probably as staple and uniform as anything we can use
for the unit of freight transportation. This unit, however,
requires close study and analysis to enable us to arrive at
an intelligent understanding of results.

COST

In the cost of freight transportation, the terminal hand-
ling being a fixed expense to the ton, it will apply as a
.decreasing expense to the ton mile, with each added mile
of haul. Only so long as the volume of business remains
the same can we estimate what proportion of the haul
affects the expense values to the average ton mile. This
terminal expense per ton mile will range from 5 to 50 per
cent of the direct cost of moving a ton of freight one mile,
in accordance with the length of haul. The cost for labor
in handling merchandise aud pareel freight is from 7 cents
to 40 cents per ton, according to the conditions of labor,
facilities, ete.

The question is often raised as to the possibilitics of an
clectric line handling freight in an expensive car, with a
train crew of two men to each car, constituting a train unit

*Read before the American Street and Interurban Rallway Trans-
‘portation and Traffic Association, Atlantic City, N. J., October 12,
13, 14, 15 and 16, 1908.
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of one car, as against stcam roads willk a train unit of
25 to 50 cars, cach of which represents a much smaller
investment than the cleetrie ear. In considering this phase
of the question we should not overlook the faet that the
steam railroad figures are given as a whole based on all the
commodities handled, and that a certain proportion of their
freight is high eclass, taking a rate muech higher than that
of the low class commodities, varving, of course, with the
territory in which operated.

Taking as extreme examples, let ns refer to the annual
report of a steam railroad 600 miles in length in the Mid-
dle West; also one in the Basteri States, which shows as
follows:

WESTERN EASTERN

P’er cent Per cent
Products of agrieulture 242 6.50
Products of animals 0.33 1.00
Products of mines .......... 70.36 2.30
Products of forests . 1.90 10.00
Manufacturers .......... 1B 19.50
Merchandise ............... 6.22 60.50

The Western grain carrying railroads will, of course,
make an entirely different showing.

The first mentioncd line operated in a zone of umusuallv
low prevailing rates, the average revenue received for each
ton handled being 50 eents, and per ton mile, 5 mills; the
second, $1.29 for each ton handled and 1'% cents per ton
mile. At first glance one would say that, inasmuch as
the first territory produced in comparison sueh a small
perecentage of commodities other than mine products, there
would be no necessity or call for electrie railway express
and freight transportation. As a matter of fact, it is quite
to the contrary, because it matters not so much what the
local industries are, wherever man’s activities create a
business of any considerable volume the people are there
to be fed, clothed and housed and their transportation
needs are ever present. Electrie railway earriage not only
affects the present rail carriage, but goes still further in
the opening of new territory herctofore not having access
to modern means of transportation, replacing ancient horse
and wagon haulage, which in importance ean fairly be
compared to the substitution of rail transportation for
stage.

Bulletin No. 49 issued by the United States Department
of Agriceulture, showing the cost of haunling farm produets
to shipping points, gives a summary for the United States
with the averages for 23 producis ranging from 15 to 31
cents per ton mile,

A large percentage of this cost could be saved to the
farmer by electric haulage, and still leave ample profit
on the transaetion. Wherever this new high-speed, motor-
driven tool of business has been put into systematic use,
the wholesalers and retailers have not been slow in adjust-
ing their business to the new conditions.

The lack of general interest and study on the part of
finaneiers, as well as executive and general officers of street
railways, is to be wondered at, in view of the great future
before them. This, I would say, is the first of some mis-
takes that have been made. It has appeared to some to be
an entirely new thing, impossible of analysis, with no beaten
trail to follow, when, as a matter of faect, it iz only a
changed condition confronting us—another necessity to be
supplied and an extended faeility demanded. Some of the
railways have recognized this, and have met the demand in
the organization of a service which has been put upon a
remuncrative basis. I will venture to say that in each case
where this has been done with due diligence and intelli-
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gently modeled, in so far as is possible, on the system of
older transportation companies, not only is a satisfactory
business now being done, but the prospects for the future
are bright. On the other hand, companies which have just
permitted or suffered this kind of traffic cannot see any-
Imagine, if you can, one of our large com-
of their manufact-

thing in it.
mercial industries placing a certain line
ured product in the hands of their employees, with the
understanding that i1 case of an oceasional demand [o

that particular article they were {o dispose of it at a guess

ofiCiNAaL T NEZCOoOTIABIILE
THE ELECTR PREZS Caipamy
Recuived .

Des Inats

©ed properly 18 recelend for i tevortation
Jasile of froct caver

Agent,

Freight—Form No., 1,
Receipt

Progress in Carrying Shipping

rate, and ring il up on the register irrespecfive of the cost
of manufacture, or what the commodity wonld bear. This
is just what some of us have been doing and still eontem-
plate continuing. ’

Eleetrie railways were coneeived and consirueted primar-
ily for the handling of passenger business, but this is 1o
reason why it should continue. It is often said that elee-
trie lines are not in a position to handle a large amount of
freight business. Tlis is {rue, if we use as a comparison
the freight ratio of steam roads. However, we need never
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out the country requires a morve rapid handling. 1eretofore
this has been impossible, as the close margin belween cost
and selling price does unot permit the hgh express charge
necessary o insure this quick movement:
has been a necessity.

henee slow freight

THE QUESTION OF RATES
well
understoed that all rates must be founded on economieal

In considering the rate question, it is, of course,

laws, or what the artiele will bear: rates must be such as
ORICGHINAL.
M 190 .
pr. 70 Tuie ELZCTRIC EXPRES 5 CO.
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Citakvie,

Received payment 190

Progress in Carrying Freigcht—Form No. 3, Expre.s Bill
as Rendered

to stimulate trade, as well as being generally remunerative
to the carrier. We must not lose sight of the faet that
the electrie railways have,already made their initial invest-
ment.  The first thought is that every use served shonld
be charged at once with an equal proportion of all the out-
lay, In securing this new traffic we must
ir a sense 2o on the theory that every ton of freight haunled
15 so mueh money earned. Parvadoxical as it may scem,
this is largely true. Some of the money was spent long
before the transaction. We have but to reimburse our-

however remote.
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Progress in Carrying Freight—Form No. 2, Small Way Bill

fear that the steam road ratio of freight to passenger will
ever obtain on electrie railways, as there is a large class
of freight that, owing to the rates, ete., will always be
handled on private right-of-way lines.

With certain exceptions, such as switching car loads, ete.,
and the straight steam railroad business conducted by a few
clectrie lines, the electrie railways should look principally to
the carriage of the high-class commodities. A good per-
centage of the short-haul merchandise distributed through-

selves for the direct cost of handling this particular busi--
ness, which is a -cost that would not otherwise have been
incurred, and we are even on the transaction, and this
cost being so small a part of the great bulk of the expense
that our rate can be very low before that point has been
passed.

As to the question of express as against freight rates:
The so-called old-line express companies could ill afford to
maintain horse and wagon pick-up and delivery, even at their-
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Ligh rates, were (heir business purely local.  This expense
is minimized as to ratio on aecount of long hauls on which
a large rate is obtained.  As a matter of fact, the American
Express Company, operating thironghout a large part of the
Uuited States, pays out for operaling expenses 97.5 cents
for every 100 ¢ents taken in, handling $1 worth of business
for 2.5 cents profit. Applying this to electrie railways, it
No -
THE BLECTRIC EXPRESS CORPANY.
ABBTRACT OF WAY-BILLS.

190
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FOI‘WGF(‘C(‘ trom
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wTATION TO WLIGHT }

DATE NO.
S

Progress in Carrying Freight—Form No. 4, Abstract of

Way Bills Forwarded

would seem unprofitable to enter into this schewme of hand-
ling.
mueh lower than express rates, ordinarily show a hetter re-
turn.  They bring ont the maximum volame, whieh it is im-
possible to do with high vates. Hence it is the difference
between a full car as against an empty one at the same
It is probably unnecessary to

Freight rates eovering ear transportation alone, while

operating cost per car mile.
show specific instances of this, as all of us have had access

THE ELECTRIC EXPRESS COMPANY
REMITTANCES TO TREASURER

(Enter nnmber of each denomination ot U Cts.

bills and amount of each check) Dotlars
BIllS eieen T e . 208, Foivre o cop wis s sishorwns's siwiosera s afazeisre

Gold........
SIIVEr ete, .. e
Checks, viz.

Station
Date 0f ReMItLANCE . . .. oo ononrorsnn. o .... . .100..
As entered on remittance slip sent herewith

Receiving Teller will, on receipt. acknowledge by officlal stamp in
above space or note errors and return.

If Agent desires to retain a copy of this remittance he should take
a press copy.

Progress in Carrying Freight—Form No. 6, Remittance
Slip

to detailed reports published in the railway journals, show-
ing the splendid results of some of the companies on the
Pacific Coast, in the North and Middle West, as well as the
flastern States.

INTERCHANGE
Some day eleetrie railways will be called on to handle an
interchange bnsiness, not only between themselves, bnt with
all others transacting public earriage. Should we not profit
by the experience of steam railroads, in their many years
of effort to perfect their carriage system, in substituting
for a local billing, accounting and re-handling scheme the
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While there is a limit to which
clectrie railways may go in this direetion, I believe it to be
far beyond anthing we have realized up to this time. There-
fere, it cannot be too strongly nrged that at least a uniform
basis be adopted by all electrie lines, differing only insofar
as 1 covers local conditions, and in this way, when the time
comes for an enlarged and extended bunsiness all will not be
C TS5 COMIRANTY.
TATELENT OF WAY-BILLS,
Recay--] ¢ Siatiot Eolng 100
f oo | ol |

N

througlt interchange idea?
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hie amee

Progress in Carrying Freight—Form No. 5, Statement of
Way Bills Received

chaos, as wonld be the case with conditions as existing
to-day.

A few years ago [ had come under my personal observa-
{ion a line that was handling a purely loeal express business,
having some 50 head of horses and many drivers and freight
handlers, express cars, ete. Their business was being oper-
ated at a loss of approximately $300 per day. The horses
and wagons were disposed of and a straight freight business

THE ELECTRIC EXPRESS COMPANY
AGENT'S BALANCE SHEEZT
Agent, at Office

Balance Sheet for days ending 190

To Balance (as per last statement)

DR. “% [
‘

To Advance Charges on Waybills recelved i

To Freigbt Catlected on Waybills received s i

To Prepaid Collected on Waybills forwarded

CR.
By Paid Through on Waybilla received

By Advanced Charges Waybills formarded

By Cash remitted Treasurer

By Balance, as per Uncollected List

I ! §
13 -

» I hereby certify that the above is a truc statement of my aceount with The Eleetric Express Company, for the time
specified, 23 shown by the books of this station, and that the articles of freight i in the i of

uncollected bills are actually in my possession, or have been delivered to eonsignee only upon order of the Sumcrantendent,

Agert.
This‘ report must be signed by the Agent PErsONALLY, and not by his clerk or any other person, and wusT be sent
to the Auditor at close of business on the Tth, 14th, 21st and Jast day of each month.

Progress in Carrying Freight—Form
Balance Sheet

inangurated. In less than one year this company was
earning at a rate of 18 per cent on the capital invested.
The resnlts on slightly higher than steam road freight rates
were as follows:

BEarnings ear mile...........covviiueen ..., 62,58 per cent
; : e
Expenses car mile. .....c.oeeviiuianen...... .53.57 per cent
Amount received per 100 1b.....vvvennse.....14.9 cents
AV CTAT CNGOSE ¢ w2 o510 51m45 50 08 5 ovs i s il s L BLT, CETTES

No, 7,

Agent’'s
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Recently, also, in a business that was being operated, as
was the former, at a loss of $800 to $1,000 per month, the
same nction was taken as with the first mentioned, with
the result that after the first 15 days’ operation as a straight

AGRNT'S NO.
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Progress in Carrying Freight—Form No. 8, Agent’s Cor-
rection Sheet

freight proposition a small net operating profit was shown;
this has eontinued to inerease, and the business is now on
a substantial paying basis.
freight and express business on cleetrie railways we should
start at the very foundation, and, if found to be desirable

In inaugurating an ordinary
D t=} o

THE ELECTRIC EXPRESS COMPANY.

RECEIPT FOR CHARGES REFUNDED BY ACENTS.
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distribution of manufaetured products (whether local or
atherwise), the farmer and his requirements, also possible
connections and arrangements with other electrie railways,
boat lines and delivery men, all of which leads up to a
correet econception of the de-

THE ELECTRIC EXPRESS 4. mand we are to undertake to

10— satisfy.
S s The next in order is an opera-
— = = ting arrangement, whether a

[EXPRESS CONDUCTOR'S REPORT.  goparate organization or han-

CacNo dled jointly with the other
s s general business. Wherever a
Left—— M Arnved— M 1 e ol = e
e L. arge system exists, serving,
I'rem Te with slight competition, an ex-
Lett ~m amvda———n  tended territory, I would favor
Car Wo. ——— . .
o . the departmental organization,
e 0.
Lt w Amwea . owing to the saving in taxes,
i T e Temlae  joint employees, ete. When the
- B territory is served by a number
MOTOHMAN | A « .
J of small lines, in order that the

HEUTER

business may be econducted uni-
I formly and extended to its
greatest possible limit, a sep-
arate company for the handling
of express scems to best serve
the requirements. In either
case, the express department or company should be charged
a fixed equitable amount. This should not be the ear mile
rate, the varying quality of whieh we have already dis-
cussed, and found to be one that should not be considered
in this case, if its value is to be measured by a passenger
¢ar mile, as one is running continuously, making the maxi-
mum namber of miles, while the other makes long stops

Nota — Condyrtors st make thu report out et the end of
ehe last trip each Guy, 85d rave sl 8t e Glce.
Note op back couse of eny sr10us detention.
o Thme will be allowed uoless hle Report I8 rezebsca.

Form No. 10.
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Progress in Carrying Freight—Form No. 9, Receipt for
Charges Refunded

and profitable, take up side issues, such as store delivery,
ete., letting this be an extension to the original ground-
work.
ORGANIZATION

When necessary, franchise rights must be secured, and,
unfortunately for the business eommunity, this is brought
about frequently only after much delay and often with
mueh diffieulty. However, public necessity and convenience
are bringing about a right understanding of the subject,
which should have its effect. The next step is to study
‘the territory, its population by districts, and its needs, the

XYTRUCTIONS. = Ageats whil recelv (hle furtn of adlce frosh the AFDITON (1 a1l armaetlone, ead 1a e Se1t waeuty sstiemest wit sitiisy dapht

v credil themsclvos with amount showo-as *Anpant Dus " pilaghing all papers to the AGENT'S
Eesmlll Ussslory =i o pllagbing all papers to the AGENTS BALANCE WHEET eent to

Progress in Carrying Freight—Form No. 11, Auditor’s
Correction Sheet

for loading and unloading. Neither should it be the ton-
mile unit, as the long and short haul, together with the
Leavy and light load element, enters too extensively into
its make-up. In the percentage basis of gross earnings I
believe we have the most equitable factor for a fixed charge.
If this is not used, then a direct charge should be made for
equipment, power, track, maintenance, labor, ete., and not
too much on account of first cost of present plant.

This brings us to the equipment stage. It depends en-
tirely on the plan of organization as to who is to furnish
this. It is needless to say that it should be modern and
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adapted to the work required of it and convemently ar-
ranged and provided with sufficient power to handle the
maximum load and keep ont of the way of passenger cars.

In the natural order we now shonld consider blank forms.
Please remember that while the freight business of the
electrie railways should be in system not unlike the steam
railroads, insofar as its foundation is eoncerned, it handles
that class of business which must be given quick dispateh,
lence only a few of {heir many forms and slow methods
can be followed. 1t is surprising to find how few of them
are actually necessavy. The business handled should be
surrounded with proper records for {racing lost shipments,
acceurate accounting secured, and a stop made right {here.
Too much ““red tape’” will reduce the quiek movement of
shipments to the slow fireight time. lioss and damage
claims should be prompily investigated and paid or de-
clined within 30 days from time of filing—a contrast to
what is now being done that will be appreciated by the
publie.

FREIGHT AND EXPRESS FORMS

I have secen a freight business amouniing to $150,000
vearly handled suecessfully with the use of the abbreviated
forms deseribed and illustrated below:

Form No. 1, Shipping Receipt.—This is in duplicate, and
is put up in book form. It is to be filled out by shipper,
showing the econsignor. consignee and the articles contained
i the shipment. This is signed by the receiving clerk and
the duplicate reeeipt turned over te the billing clerk, who
then makes out the waybill.

Form No. 2, Small Way Bill.—These are in daplicate and
cover shipment to but one consignee. They should be put
up in pads and used with earbon sheet or carbon back paper.
The original is turned over to the loading clerk or messenger
who cheeks the freight into the car. This way bill ae-
companies the shipment {o its destination and is chiecked by
the receiving agent, and, on delivery, the signature of the
consignee is laken thereon. After being enfered on the
“Received” veport i is filed, aud is a record of the shipment
and a receipt therefor. The duplicate way bill is retained
by the hilline clerk and forwarded reports are made {here-
from, after which they ave filed as a record of the transaction.

TForm No. 3, Express Bill.—This is in duplicate aud is put
up in pads. It is a customer’s bill and receipt for money
paid the company for freight charges. The original can be
used in a loose-leaf ledger and will represent bills colleciible.
The duplicate is turned over to the eollector, and, when paid,
transferred to a file. In this way the outstanding bills are
at all times represented in the above-mentioned ledger.

Form No. 4, Abstract of Way Bills Forwarded.—This
shows the station, the dale and number of way bill, station
consigned to, weight, advance charges, company charges,
total to colleet, and amount prepaid.

Form No. 5, Statement of Way Bills Received.—This
shows the same information as in Form No. 4, and is made
up at the receiving station. These two forms are then used
in preparing the ageni’s balance sheet and are sent to the
auditor for checking. .

Form No. 6, Remittanee Slip.—This is a receipt for cash
{o treasurer.

Form No. 7, Agent's Balance Sheet.—This shows the exaet
financial sitnation of {he station.

Form No. 8, Agent’s Correction Sheet.—This is used in
correcting erroneous rates, ete.

Form No. 9, Receipt for Charges Refunded.—This receipt
1s used on account of overcharges, cle.

Form No. 10, Conductors’ Time Slip.—Conductors are re-
quired to make out this report at the end of the last trip
each day, and to leave it at the office.

Torm No. 11, Aunditov’s Correction Sheet.—This is used
for making changes on way bills on acconnt of errors detected
in audit office.

Tn addition to the above forms, agents require a cash
book, ledger and e. o. d. record. The audit office, of course,
will have voucher form blank and necessary record books.
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In closing, I cannot refrain from alluding again to the
importanee of a uniform system, from which basis electrie
railways as a whole should start to build up and extend
their freight business. This basis I believe to be car trans-
portation alone. A delivery man, owning his own team,
can perform this service cheaper than you can, owing to
the fact of personal ownership and supervision. This also
liolds true when a number of teams are employed. You
must bear the maintenance of a horse and wagon equipment
sufficiently large to handle promptly your maximum busi-
ness.  Another factor entering into this is the many custo-
mers operating their own teams; the additional cost to
them of calling for their shipments often is figured to be
nil.  llowever, these are bul side issues that should not
sland in the way or prevent the electric railways from
getling together on some common ground of procedure, in
laying the foundation for a system of cheap and speedy
{ransportation of merchandise that will prove of universal
benefit to civilization for all {ime to come.

S

ADDRESS OF ACTING PRESIDENT WALLIS TO THE
ACCOUNTANTS” ASSOCIATION

The past year has been an eventful one for eleetvie rail-
way accountants.  We left Atlantie Cily a year ago quite
satistied with the assurance that we had formulated a ve-
vised elassifieation of acconnts which, while not wholly
satistactory to us, was still reasouably consistent with tlhe
fundamental prineiples which we had vegarded for many
vears as owr guide posts. It was a classifieation whiceh
seemed also to meet the demands which the modern prin-
ciple of governmental regulation required.

We were soon rdely awakened, however, by having thrust
upon us forr our consideration a elassificaiion whieh 1gnored
the very fundamental principles which had proven their
stability by years of eritieal use. Many of us believed
the proposed schiedule to be quite nutitted for onr use. Tt
wes o fime of mueh fearsome worry for all of us.  But we
found that our reasons for protest were so cozent and
couclisive that these who have the power {o enforce upon
s a systemn of aceounts were satisfied that the proposed
Your Classification Commit-
tee was ealled into consuliation, as its veport will show you,
and a schedule was dvawn up whiel, if followed, will be
reasonably agreeable {o those principles which we have be-
lieved to be fundamental and fixed by the natwe of our
business.

classifieation was nnsnaitable.

The work of the Aceountants’ Association aud its larger
comrade, the American Association, has been of great value
fo the electric railway industry, to every clectric railway
company, in emphasizing the necessity ot fitting the coat of
The
sound theories which underlie our division of accounts would
seem {o be firmly established.

I cannot bul speak with praise of the work of your
Classification Committee, whose fairness, firmuess and diplo-
macy have accomplished a greal deal. This commitiee has
pul a large amount of time and effort into the part of our
work which has fallen within their provinee this vear and
the vesults they have brought to you should compel yonr com-
mendation.

accounting to the body of elecirie railway practice.

As electrie railway accountiants, we may well pause and
consider a rapidly growing tendeney of the {imes which seems
likely to runr {o an exireme. A commiltee of prominent
railroad executives of the American Railway Association has
just issued a eireular in which it refers prominenily (o “(he
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refinements of accounting,” a phrase which has also ap-
peared in some discussions of elecirie railway accounting
dwing the past year. This I interpret to mean accounting
complicated to a degree whieh becomes unnecessarily burden-
some upon the corporation which is compelled to pay the
bills.

The figures which we accountants collect, compile and n-
terpret are of value ouly in proportion to their use. We
may gather and file stacks of forms, filled with interesting
ficures, but if the information so acquired is of no use
then the labor is wasted. We should compile in convenient
form and have ready for immediate reference such data
as our superiors may require. Beyond the storing and snp-
plying of such needful information or drawing required
deductions from it our efforts are wasteful. We are un-
economical whenever we fail to reduce this work to ils
simplest possible terms. So sure as the straight line is
the shortest distance between {wo points, just so sure is the
acconntant unsuccessful if he does not produce the desired
information in the shortest and simplest manner possible.
Insofar as we fail to eliminate thie nnnecessary our work
becomes useless.

Inastneh as we are publie service corporations i is a
recognized prineiple that the publie is privileged to lLave
such accounting information concerning us as will permit it
1o see that its rights are being protected. But the pnblie
has no privilege to requive of us more detail of informa-
tion than will reasonably secure it in its rights. T Delieve
that information which informs is more readily obtainable
from simplicity than from complexity of accounting.

The value of the figures furnished by us {o the publie lies
in their use by that publie.  Their availability amounts to
nothing unless they are used. To require information or
statistics merely to satisfy the possible whim of some aim-
less investigator into interesting conclusions of little or
doubtful value is indefensible. Moreover, the average seeker
for facls 1 official reports is not experlt enough to avoid
having his view clouded in the haze of complicated account-
mg.  The fundamental, larger principles in which the whole
public is interesied are mueli more easily obtainable from
simple, apparent statisties,
drawn are more intelligent and just.

aceurate, and conelusions so

I feel, therefore, that we may question whether the
tendency of the times is not to an exireme in demanding an
unreasonable division of accounls and detail of information
It we believe so, we accountants should
steadfastly point the way back to a more reasonable aceount-
ing, wherein simplicity should be the fundamental rule. This
modern {endency leads us 1o produce figures and statistics

i onr business.

which are not necessary: it leads others to require of us
facts and figures which. when received, are of no praetical
nse. It makes us divide the simple accounis which furnish
ample information into many subdivisions whiel, while inter-
esting, have not a value comparable to the labor involved in
their preparation. 1t makes us hand to our laborer, to our
mechanie, to our foreman a bewildering multitude of blanks
for their use. Insofar as this labor fails to furnish informa-
tion which is actually aud urgently useful i is economically
wastelul.

Morcover, to be useful, statistical information must be
accurate from its source to its conelusion. The farther
we wander from simplicity the less liable we are {o obtain
accuracy, especially from those whose training in accounting
is ol the simplest and does not stand the strain of com-
plexity. Such is the eondition among those upon whoin,
for the most part. we railway accountants are dependent
for the sources of onr information.
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We, therefore. as accountants shonld disconrage, whetlier
within onrselves or within or withont onr corporation, any
tendeney to compile statisties, figures, wmformation which
are not entirely essential,  Let ns endeavor to avoid, and to
have those whom our figures serve avoid, complication of
aeconunting which leads to inaceuracy. Let us have always
an open eye to the ““simple life’”” of accounting.

I was with greatl regret that I veceived notice from the
president whomw you seleeled last year, Frank R. Henry,
{hat hecause he was leaving the railway field he would
Mr. Ilenry has been active in
this association since its start, and has done much good
work for it.  You had brought him into deserved recogni-
tion when you chose him for this high office. Mr. Henry
had served through the {rying times of last winter, and
had largely mapped out the plans for this convention when
him to retive. He had prepared a
part of his address {o vou, and this, with due eredit, I in-
corporate herewith, as follows:

no longer aet as president.

circumstances forced

“For 16 vears prior to the formation of the Account-
anis’ association, the managers of the strect railways of
{he United States were associaled together as a national
organization, and were giving little ov no atteuntion to ac-
counting problems. A few of the far-sighted accounting
officers realized that if the accounting departments of the
streel railways were going to keep up with the rapid
growth and development of tlie business, it would be neces-
sary to form an independent mnational organizalion, em-
bracing the acecounting officers exclusively. The preliminary
meeling for the formation of such an organization was held
in Cleveland, Ohio, in March, . 1897, and since that time,
meetings have been held annually at the same time and
place as the parent body.

“The constitution and by-laws of {his association state
the purpose of the organization as follows: ‘To object of
this association shall be to bring together those engaged in
the accounting department of street and interurban railway
companies, Tor the interchange of ideas, to promote the
adoption of a nvmform system of accounts, and to tmprove
the work of the accounting department.’

““Kleven years hiave passed since is formation, and prob-
lems have confronted the individnal members and the as-
soeiation which were not dreamed of prior to that time. Tt
lias been found that in most things the old lines proved too
varrow, and things in the past that were all vight for that
tinte, would not do for {o-day. This means progress; it
plans, 1institutions, administrations—all
these things are growing.  With the phenomenal develop-
ment of eleetrie railway business in the past few years, you
familiar. These thues all being trne, has your
accouniing department kept np with the progress?

nicals  persons,

are all

“fLet well enough alone’” has never been the motto of
cleetric railway business i the past, nor do you believe
it the motto of the future. Through co-operation, fellow-
ship and investigation, the American Street & Interurban
Railway Accountants® Assoclation offers all of the op-
ortunities for keeping up with the new developments. By
co-operation, it has heen possible to have a standard classi-
fication of accounts and form of report adopted by the
State commissions, the United States census bureau, and
by the eleetrie railroads.

““It has been said that only a few railroads use the
standard classification.  This may be {rne, but 11 1s safe
{o say that there are very few but what have used the
standard classification as a basis for the classification of
their aceounts and for the form of their reports. To keep
up with the progress and development of the business, a
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new elassification was snbmitted at the last convention, and
a new standard classification will eventnally be adopted
along the lines therein defined.

“Thig is not all there is o show for the 1L yearvs of
work., Every phase of the accounting field, as applying to
eleetrie railway accounting departments, is gradually being
covered, and reference to the indexes of subjeets ou which
papers have been prepared, reports of committees which
have been submitted, will show o what extent the work
has, thus far, been carried.  In this connection, the fact
must not be lost steht of, that the discussion of the papers
and reporis is very frequently just as profitable and in-
struetive as the papers and reports.

“Blanks and forms covering every department of the
business have been colleeted by the seeretary, indexed and
arranged in eonvewient form in loose-leaf hooks.  These
books are exhibited al the mmual couventions. extra copies
being kepl on file for the use of the members, which can
De obtained upon request by a member of this associafion,
This offers au advantage which canuot be obtained in any
other way, and the study of this collection will save your
company both time and money.

“The ammual weetings offer wany opportunities for in-
creasing the nsefulness and efticieney of yonr accounting
officers; broaden their views and sympathies, encourage and
strengthen them in . their efforts.  The Triendships formed
will bring more cheerfnl response to inquiries for informa-
tion from a fellow accountant. Orie of the true assets of
life 1s friends, and you cannot have too many of them; and
in these annnal meetings you find many original friends,

“1t 1s said there arve few original geninses in the world,
but there is a genins of another ovder that is quile as good.
1t may be ecalled assimilative or appropriating eenius. Tt
consists of the ability to use wise and timely suggestions
coming from whatever source. The anuunal meeting is a
2ood place {o develop this genius.  One poss
will attend the annual conventions and o home full of en-

singe this genins

thusiasin over the new ideas gathered, aud tlis, coupled
with the skill necessary to apply them, will derive the great-
est amount of good from these meetings.

*“You shiould he willing to contribute and do your part in the
edueation feature of the work by giving vour ideas, opinious
and suggeslions.

“No better of the manifested in the
Accountants’ association conld be produced than the record
of attendance at the last meeting held in Atlautiec Cily. This
meeting was in every seuse, the most suecessful and mport-
ant meeting the Aceonntants’ association has ever held. and
careful reading of the proceedings will convinee the account-
ing officers of the street railways (hat the objects as set
forth 1n this constitulion ave heing realized.” R

evidence mferest

Phe advantages of the eollection of hlanks. forms, re-
ferred {o by DPresident Henry. depend upon its being kept
up to date. With this in mind, an entirely new colleetion
Las been made and prepared this yemr with very snecessful
resulis,  The colleetion aund its arvangement refleet great
credii npon Professor Swenson ‘s office.

The new collection is here, aud from now on is avail-
abie tar the members. This collection represents now the
intest ideas in the framework of eleciric railway accounting
A s well worth some of vour time and allention.

As the association grows older, the selection of topies for
disenssion becones more dilficult, without covering.exaetly
some of the gronnd covered 1 previous papers and dis-
cus-lons,  Of comrse, new topies and new phases are c¢on-
tinually coming np and the old conditious change in the
licht of the progress of omr industry, bt the laet remains
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that there is not the virgin field of topies to be disenssed
that existed in the early days of the association,

Theve always vemains (and this makes moye prominent)
in the work of the association at these conventions, what we
And as

the wembership erows this hecomes more important, bhecause

have eliosen to eall this year the “get together” spirit.

with o few members universal acquaintance was praetically
compnlsory . with the large membership of to-day it is
diffienlt.  Yel will find el from the in-
formal, close range exchange of opinion with those whom

you you more
vou meet here, it you go about it i the right way, than
from any eul and dred featnre of the program, no matier
how good.

Do not imazine that the other fellow, no matter how big
a property he represents, or how long he has beeu in the
wssociation, 1s uot as anxions as you are {o further this
spirit.  Take my word for if, he is. In and of this spirit,
o luncheon has been arranged at the Marlborough-Blenheim
o be held at the close of this session, and an attempt will
be made to have this spiritt prevail.

During his aetive work in the office of President, M,
Henry vesiogned from the Committee on the Standard Classi-
fication and appointed W, B. Brockway in his place. Later,
W. (. MeDole, of Cleveland, resigned from the same com-
wittee, and | appointed W, H. Fovse, Jr., which gave the
so-called ““interurban geronup®” of railways a reserved place
upon this connuittee.

We are enfitled to three representatives at the conven-
tion of the National Association of Railway Commissioners,
aud 1 appointed as this year’s delegates, W. I. llam, of
Washington; C. N. Duffy, of Milwaukee, and C. I.. S. Tuig-
lev. of Philadelphia.

T wish to thank you for your seleetion of me as yvonr
first viee-president. an office which this year has assumed
wore importance than usual. T wish also to {hank the
Executive and Classifieation Committees for their support in
the work and those who have prepared papers and the
rendered valnable assistanee

others who have

carrving on the work during the past year.

many

ANNUAL RECEPTION

Nothing eould have been more successful, or handled with
more care and simooth precision, than the reception on Tues-
day evening in the Solarium of the Marlhorough-Blenheim.
It becan at 9 o'clock, when a receiving line was formed by
officers of the ratlway associations and their wives: and the
presentations were made thick and fast. By the time the
castern wing of the hotel had apparently reached its eapuae-
ity. the wmusical program begau with Margaret Keyes and
After an howr of excellent
musie, refreshments were served, and then daneing began,
the card providing fiffeen dances, although that was not the

Olex Speaks as vocal soloists.

limit. Nearly six Imndved ladies are attending the conven-
tion, and as almost all were present in rich and fashionable
toilelles, the scene throughout the evening was one of notable
brilliance. The general comment was that the Association
had never had a more soceessful affair of the kind. Chair-
man Berry, of the Enlertainment Committee, supervised all
the details personally, and most members of the comumitice
were present to lend their aclive assistanee; while their ladies
also contributed in no sinall degree to the suceess by their
co-operation in presiding at the vefreshment tables and in
other appvopriate and decovative ways. It was not until
early moruing that the fnnetion came to a close,
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REPORT OF THE COMMITTEE ON EDUCATION*

BY H. H. NORRIS, CHAIRMAN, A, S. RICHEY, R. E. DANFORTH

On  August 1, 1908, this committee was appointed
tc study and report upon such eduecational matters as
might be cousidered as coming within the scope of the
Association’s work. The committee immediately outlined
a plan of work which has been carried out as far as pos-
sible in the limited time. The committee will aim to in-
form the members upon the best practice in training present
and prospective employees, and will formulate plans intend-
ed to increase the efficiency of employees.

In this report no definite plan is proposed. At the last
convention, October, 1907, a plan for an apprentice course
was tentatively suggested by a member of the present com-
wittee.t  This plan was favorably received, although no
official action was taken regarding it. Sueh propositions
will naturally form a part of the work of this committee.
For the present, however, the work is of a preparatory
nature. A few general statements will prepare the way for
the details of the report.

(1) The {raining of employees for more efficient service
1s incumbent upon employers.

(2) Such fraining will pay in finaneial returns, as well
as in less tangible ways.

(3) The {raining should include employees of all grades
of previous edueation and experience.

(4) The training is most effective for young employees
and when clogely related to the previous education and ex-
perience.

(5) The evidence of the foregoing statements is found in
the successful experiments which have been tried by mem-
bers of this and other associattons, hoth individually and
collectively.

The whole matter of training men for electric railway
work falls under two general heads:

(1) Training preparatory to employment.

(2) Training during employvment.

EDUCATION PREPARATORY TO EMPLOYMENT
Undoubtedly a certain amount of special preparatory
training is desirable. This must be furnished largely by
regular and speeial courses in the technieal sehools. Prof.
Richey has prepared the following report upon this part of
the subject. [Iu securing data he addressed the following
letier to the- proper departmenis of a large number of

schools:

Kiudly give us information as requested below, same to
be incorporated in a report of the Committee on Tdneation
to be submitied to the Atlantic City convention of the
American Street and Interurban Railway Association.

1. Have you a specific course in Electrical Railway
Engineering, or is sueh instruetion given as a part of your
regular Electrical Engineering Course ?

2. When was snch course established?

3. Give an outline of such course, showing number of
hours devoted to electrical engineering subjects, as well as
to strictly electrie railway subjeects, in junior, senior and
gradnate vears.

4. What laboratory or other practical facilities have you
available to supplement sueh courses?

5. What percentage of your electrical engineering
students eleet the railway course?

6. How many of your graduates are employed in electric
railway work? What percentage of electrical engineering
eraduates? .

*Read before the American Street and Interurban Railway Associa-
tion, Atlantic City, N. J.,, October 12, 13, 14, 15 and 16, 1908.

FProceedings A. S. I. R. A, Vol. I, 1907, p. 107.
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7. In your opinion, in what way can the American Street
and Interurban Railway Association best co-operate with
the technical schools of the country, to their mutual
advantage ?

The replies to these questions were not definite enough to
permit of a tabular compilation, but they indicate a great
interest in the subjeect and a desire to co-operate with the
Association. The correspondents requested information as
to how thie Association literature can be made available in
the schools, and one or two wrote regarding railway ap-
prentice courses.

ELECTRIC RAILWAY INSTRUCTION IN THE TECHNICAL SCHOOLS

The splendid system of technieal schools in this country
is the development of the past 40 years. There are to-day
at least 40 colleges in the United States offering courses
designed to fit their graduates for engineering professions.
The growth of these schools, in numbers and importance,
compared with the ‘‘classical schools,”’ has been in step
with the growth of the relative importance of the engineer-
ing profession. The building up of the great steam railway
systems, the development of our mining resources and
manufacturing industries, and finally the growth of our
eleetrical industries, have each contributed to the ecall for
The combinatign of the last and first, that is,
the application of electricity to transportation, has opened
still further fields for the exereise of the engineer’s abilities.

At the beginning of the period of extensive steam railroad
development, this call for engineers resulted in the estab-
lishment of courses in railroad engineering, civil and
mechanical engineering. Together with the development of
large manufacturing industries, these calls resulted in the
further development of such courses, and the foundation
of the purcly technical school, giving courses in engineering
alone.

Graduates from such engineering courses, for many years,
had diffieully in eompeting with men who had ‘‘worked up
in the business’—the men ‘‘with no technical education,
but lots of horse-sense, sir’’—but they have gradually over-
come the prejudice against the college graduate, until at
present it is the rule, not the exception, to find college
graduates at the head of work requiring engineering ability.
The colleges have year by vear bettered their courses, by
henefit of experience, and better facilities have been given
the graduate to secure practical experience after the com-

the engineer.

pletion of his eollege course, which practical experience, it
may bhe remarked, he realizes to-day, better than ever before,
is needed to round out his education before he is fitted for an
engineering profession.

The development of the application of electricity has had
much to do with the call for the engincer and the tech-
nical graduate. TFrom the first the electrical engineering,
manufacturing and eonstruction eompanies have used tech-
nical graduates, as the raw material from which to develop
their directing heads. As the development of the electrieal
industries has been to sueh a great exfent due to the marvel-
ous growth of the electrie railway, the eleetric railway may
be credited with a considerable part in the call for the
technical graduate. resulting in the development and growth
of the technical schools.

Geographically, the distribution of 40 representative
technieal schools or colleges giving instruction in engincer-
ing conrses is as follows: New England, 8; Eastern States,
16; Central, 7; Southern, 3; Western, 6.

Instruction in the technieal schools is generally so planned
as to supply in as large a measure as possible the benefits
of a liberal education. While this is not usually possible
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to the same extent as in a college of liberal arts, it has
been found practicable to include the esseutials without
eneroachment on the time devoted to purely professional
studies. Indeed, the so-called liberal studies are generally
believed to be at the very fonndation of professional, as
well as liberal training. Sueh studies as are found to be
common in all engincering conrses comprise lnglish, the
modern languages, mathematies, chemistry, physies, econom-
ics aud politieal science.

While it has not been possible, in the brief time allotted
for the preparation of this report, to secure outlines of
the courses in electrieal cugineering from all of the various

{eelmieal schools, the following extraet from ihe catalog

of one of these institutions is faivly representative:

The four-year nndergraduale conrse in elecirical engineer-
ing is arranged to provide insiruction aloug the broad and
fundamental lines necessary for a young man who pro-
poses (o make engincering his life work. Willt this objeet
i view, the subjects of the first year of the course are
common with {hose of the other departments, and include
work in mathematics, modern languages, chemigtry. shop-
work and drawing. The electrical engineer must he {hor-
oughly {rained in mechanical engineering subjects and,
throughout the second and third years of {he course, the
students in mechanieal and clectrical engineering follow
nearly the same enrrienlum. The principal difference be-
tween {hese two comrses for the sophomore and junior years
is a reduction of time devoted to shopwork by the cleetrical
eugineering student, which permits him {o include in his
course a larger amount of time for physics, chemistry, mathe-
matics and electrical engineering. During the last two years
of the undergradunate course, a large proportion of {he time
is devoted to the courses offered by the elec{rical engineering
department, but required work is included in economics,
veclor analysis, kinematies, mechanics, sfeam engineering,
thermodynamies and mechanical engineering Iabovatory work;
and opportunity is given for eleclives in civil engineering,
machine design, clicmistry or hydraulies. In the senior and
eraduate vears, extended courses are offered in the theory
and technical applications of electricity, in laboratory work,
in eleetric railway engineering and in electrical engineering
design. Work in electric railway engineering, in fair pro-
portion, is offered in the regular undergradunate course in
electrical engineering and, in the graduale year, very
thorough courses in this subject arve available. Visits of in-
spection are made each year, not only to local points of
interest, but also to important installations and manufactur-
ing establishments at a distance. Frequent addresses by
alnmni or other practicing engineers and scientists inerease
the scope and valne of the work.

Very few of the techinical seliools have established specifie
complele courses in electrie railway engincering, but nearly
all give such a course 2s a part of the 2eneral electrieal
cugineering course. In such cases a stndent may, by a
proper choice of elective studies, especially in the graduate
vear, seleet a course which will it him to enter electrie rail-
way engineering as a profession.

Opinions and practice differ somewhat as to the use of
the laboratory in connection with electrical engineering in-
struetion. In a few cases the instruction is entirely by
text-book and lectures. In most cases, however, these are
supplemented by the use of more or less ecomplete shop
and laboratory facilities.  Nearly all of the teehnieal schools
now give some sort of actual training in wood-working, pat-
tern-making, molding and ecasting, machine-tool work and
surveying in the lower elasses. This is usually followed, in
the eleetrical engineering courses, by laboratory practice in
operating and testing electrical apparatus, some of the col-
leges having very complete equipment for such work. For
example, one inslitution has available, in its ‘‘service
plant,”” three engines direct-connecled to generators, and
aggregating 600 hp al normal valing, and in its laboratory
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some 50 generators and motors, ranging in eapaecity from a
300-hp motor and 200-kw generator down to machies of
1-kw capacity, the aggregaie capacity being not less than
1500 kw.
cluding the regular commercial types and several of speeial
design.  Among the laiter are one giving 500,000 volts and
two others of 200,000 volts and 100-kw capacity each. The
collection of are and other electric lamps is very complete,

The transformer cequipment munbers over 40, in-

and contains lamps of wide variety of type by the vartous
makers.
iz very large and ineludes examples of the best types to
the number of over 200,
batteries of several different makers, including one of 160 10-
amp-hour cells and another of 60 120-hour cells.

The list of instrwments for eleeirie measurements
The storage-hattery room eonfains

There are
also many pieces of special apparatus for work of instrue-
tion or investigation, ineluding curve tracers, dynamometers,
both electrieal and mechanieal, condensers, mercury-are eon-
The rail-

way equipment of this laboratory ineludes a large inter-

verters, recording instruments, oscillographs, ete.

with a large e¢ily and
interurban railway sysien, a dyvnamometer eleetrie  car

whan car and track conncetions
testing stand, various types of braking, coutrolling, light-
irg, heating and signaling apparatus, so mounied that effi-
ciencey, reliability and operating tests and experinienis may
be made. hesides several standard railway motors for test
aud experiment.

The laboratory eited, with ils cquipment and building,
represents an investment of about a quarter of a million
dollars, and is probably the most extensive college labora-
tery, for clectrical engineering and electric railway engi-
neering, in the country. As has been said, however, nearly
21l of the techmieal schools give some laboratory expervience
in the handling and testing of eleetrical apparatus, and sup-
plement this by morve or less frequent visits of inspection
to manufacturing and operating clectrical plants.  Practical
problems in design and estimating are also generally im-
portant features of the course.

The graduate, then, is familiav with the prineiples and
theory of his chosen profession, and usually has had more
or less experience with practical problems. No matter how
{liorough has been his training in these matters, however, he
needs, in addition, the training which comes fromn actual
contact with commercial work in his chosen line: contaet
with men engaged in {lie work; eontact with things that
are doing: actual experience in making one dollar do the
work of two. Many gradnates take advantage of the ap-
prenticeship courses offered by some of the large manu-
Facturing and operaling companies, a few have had the
requisite experienee before and during their college course,
while niany get it by hared and push with
manufacturing and operating companies which make no
cffort to differentiate between the teehnical graduate and

knocks

the uneduneated laborer by his side.

EDUCATION DURING EMPLOYMENT

Much can be learned along the line of {raining employees
by a study of the experience of steam railway, lighting and
other companies and associalions.

As typical of these, the committee has selected the fol-
lowing:

(1) New York Central Apprentice Work.

(2) Master Mechanies' Assoeiation Report on Apprentice
Systems,

(3) Admimstration
[fand.

(H LEdison Companies Instruction Courses.

of the Trustees Gas Edueational
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Attention is also called to the Cadet Corps of the Roch-
ester Railway Company and of the Publie Service Railway
Company.

(1) TIE NEW YORK CENTRAL APPRENTICE SYSTEM*

The New York Central Lines have developed a eomplete
apprentice =yvstem apparently well adapted to steam rail-
way This is in charge of C. W. Cross, whose
office is in the Grand Central Station, New York. Mr. Cross
15 a sneeessful railway man, having been a shop superin-
tendent and master mechanie, and he has also the requisites
of a successtul teacher. e is assisted by W. B. Russell,
a graduate of the Massachusetts Institute of Technology.
Mr. Cross has furnmished information from whieh the fol-
lowing compilation has been made for this report :

needs.

Elements of the Systemn

Briefly, the system adopted may be summed,up under the
following three heads:

L. It provides for the close supervision and instruetion of
the apprentices in the shop by an apprentice instructor.

2, A school is condueted by the company during working
Lours, the apprentice being paid for attendance, at which
niechanieal drawing is taught in a practical way.

3. A course of problems, carefully arranged to sait the
needs of the apprentices, has been prepared, which they are
expected to work out on their own thme,

While the system differs radieally in many respects from
suything that has been done in this country, it follows
wore or less closely the general princaples governing the
educational system of the British Admiralty, whieh has
been in operation morve than 60 years, and, according to
Sir William 1. White, has produced the majovity of the
men who are now ocenpying the most prominent positions
in the shipbnilding industries of Great Britain. i an artiele
published in the January, 1904, issue of **Technies,”” he
says of 1t: It has given to private shipbuilders its leaders,
who have risen from the ranks, while it has produced men
holding many important and influential positions in all
parts of the world."’

The only svstem that has heen carvied out on a lavge
sceale 1 this country, whiel at all approaches the methods
used on the New York Central Lines, is the General Electrie
Company ‘s apprentice school at Lynn, Mass,, whieh was
deseribed 1 a paper on **A Plan to Provide for a Supply
of Skilled Workmen,"” presented by Magnus W. Alexander
at the December, 1906, weeting of the American Society
of Mechanical Engineers,

A speeial shop has been fitted up at Lavun, known as the
“ Apprentiee Training School,”" and for the first 114 or 214
vears' course, the hoys work in this shop under the direction
ol competent mstroctors.  The preduction of this depart-
ment is of commercial value.  The latter part of the eourse
i spent on rezular work in the shops. .\ school is con-
dneted during working howrs at the expense of the com-
pany, each apprentice
week.

receiving six hours’ instruetion a

Under the New York Central system the boys come into
centact with thetactual shop conditions from the very first.

Historical Notes

J. I Deems. when he became general superiniendent of
motive power of the New York Central Lines, had nnder
consideration the establishment of an adequate sysiem of
apprenticeship on that system, but the apprentice depart-
*For complete information see “American Engineer and Railroad
Journal.” Junc, July, Sept., Oct. and Nov., 1907. Also Report C. W.
Cross, 1908, to N. Y. State Board of Lahor Statistics.
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ment was not inaugurated unti! Mareh 1, 1906, Ou May 7,
1906, the frst apprentice class, under this new plan, was
stavted at West Albany Shop: it was, of course, realized
that while there wonld be some advantages whieh would be
almos( immediately apparent, the most 1mportant results
would not be noticeable for a number of years, and, there-
fore, hefore starting the organization, steps were taken to
msure its permaneney for a period of sufficient length to
enable the resulis to be elearvly demonstrated.

Although at the inauguration of the new plan there were
12 shops on the system, eacl of which had from 20 to 74
apprentices, apprentice schools of some kind had been ear-
ried on previously by the local managements at only four
points, Elkhart, Ind., Jaekson, Mich., Oswego, N. Y., and
MeKees Roeks, Pa.

Abont 35 years ago an apprentice school was started at the
Elkhart shops on the Lake Shorve & Michigan Southern Rail-
way. The sessions were held in the evening, and the school
was intended primanly for the apprentices, although any-
one in the employ of the company was eligible for member-
ship.  This school was continued with more or less success,
and i 1901, wnder the diveetion of Mr. Cross, the master
mechanie, attendance was made compulsory for apprentices,
and what was known as the i/

Apprentice Assoclation
This association held nmeetings every two weeks,
at which reports were made by commitiees who had visited
other shops, or addresses were made by persons skilled 1n
different classes of work. While membership was not eom-
pulsory, the greater number of the apprentices belonged to
it and the meetings were well attended.

On July 28, 1886, eveniung c¢lass work for the apprentices
was started at the Jackson shops of the Michigan Central
Railroad. For the first few months the classes were held

was
organized.

from 7 to 9 p. m., but this did not prove satisfactory and

was changed to 5:15 to 7:15 p. m. Each c¢lass met one
mght a week from November 1 to April 30, Attendance

of apprentiees was made compulsory.

Tu January, 1904, an apprentice sehool was organized at
the Oswego shops of the New York Central & Hudson River
Railroad under the direction of W, O. Thompson, division
superintendent of motive power. This class met for two
hours, direetly after the whistle blew at the close of the day.
Attendanee was compulsory for the
apprentices and they were paid for their time in the class,

one day of each week.

thus making it possible to enforee a somewhat more rigid
diseipline.

About two yvears 2o an evening school was organized at
the MeKees Roeks shops of the Pittshurg & Lake Erie Rail-
road, under the direetion of L. H. Twrner, superintendent of
motive power, and W. 1. Richardson, mechanieal engineer.
These classex met fwice a week, and attendance of the ap-
prenfices was made t"nm])nlsm'.\'.

Mechanical drawing was taught at these four schools,
the method being the same as that ordinarily followed, in-
chuding practice in lettering, geometrieal exereises, projec-
tions, copying of drawings and blue-prints, making drawings
of locomotive parts and making traeings.

Details of the New York Central Plan

The central organization deals with the general problems
affecting the apprentice work. outlines the different eonrses.
looks after the edueational work, organizes new schools and
keeps it elese touch with all of the schools.

At each of the larger shops there are {wo instrnctors, a
drawing instructor, who in most cases is the shep drafts-
man and who has charge of the school wark, and a shop
instrietor who gives lis entire time to instrueting the ap-
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prentices in their shop work and (o seeing that they reeeive
Both of {hese wmen report
direetly 1o the loeal officers of the road, who keep iun close
touch with the apprentice department.
instrueted in drawing and in shop problemns by a man
already in the service of the company, on the shop property,

the proper shop experience.

The apprenlices are

duving working honrs and while under pay. They arve in-
strneted in the trade in the shop by a speeial instructor,
who gives (he whole or part of his time to this work, and
The in-
struction in the grade is given w the shop on the regnlar

who is responsible to the local shop management.
tools and in the regnlar run ol shop work. Apprentice
schiedules are Tollowed, insuring a thorongh training in the
frade and giving the necessary varviety and work,

The drawing and problem convses are arranged to allow
cach apprentice {o progress as rapidly as he desires, hnt so
as to enable a single instructor to handle the classes with
as many as 24 students in a class.  The character of the
courses is such as to it the standards of the road, to read
in the language of the shop and to suit the speecial condi-
tions existing loeally.

The method of nstruction differs radieally from the ordi-
nary methods of teaching in the following points:

Text-books are not an essential part of the plan.

There is no suhdivision into subjects.

All the prineiples are clothed in problem form.

There is no arbitrary standard of the amonnt of ground
to be covered.

No examinations are held.

The progress and the mavks of the apprentice ave based
on the close personal toueh maintained hetween the instrne-
tors and the apprentices.

Night Schools

The men in the shops, both foremen and workmen, have
evineed eonsiderable interest in the apprentice schools, and
there has been a demand for evening schools to give them
the same advantages. In response to this, evening sehools
have been started at a number of places, including McKees
Rocks, October, 1906; Elkhart, November, 1906: Jackson,
November, 1906; West Albany, November, 1906: Bright-
wood, December, 1906; Oswego, 1907,
Collinwoad, February, 1907. These classes are open to all
of the employees at all of the points: except Elkhart and
MeKees Rocks, they meet for an hour and a half or two
Lonrs diveetly after the shop whistle blows in the evening.
At Elkhart the classes wmeet from 7 to 9, and at MeKees
Rocks from 7.30 to 9.30 p. . The men ave more regnlar
in altendanee and take a keener infevest in the work when
the meeting is held diveetly after the shop cloges.  Tn many
wuses the men live a considerable distance from the shop,
and 1t would not be eonvenient for them to return after

January, and

coing home to theiv dinners,

The makeup of these classes is very interesting and will
give some idea of he extent to which this work has been
carvied. At several of the schools where there is a [ull
quota of apprentices and a waiting list the bovs take places
as helpers until therve 1s an opening for them in the ap-
prentice department.  These boys nsnally envoll in the even-
g classes. Bovs who have (inizhed their apprenticeship
also follow np their stodies in connection with the evening
classes. These elasses ave discontined for three or four
The attend them

take the same eowrse as the apprentices, but if they desire

months during the smmuer, wen who

may skip the easier portions. As a rule. they prefer to

take all of the work, reviewing that part with which they
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ave famihar,  They furnish all of their own material and
pay the instroetor (the apprentice school drawing iusfruc-
tor) for hisx time,

The cost of tnition amounts to ahout
$1.25 per month, which ordinarily ineludes nine lessons.
The elasses are held in the apprentice sehool room, the ¢com-
pany fornmishing this, with light and heat, free. Only the
drawing work 1s done in elass, the problems being worked
ondside,

These elasses give the move ambitions men an opportunity
for becoming more proficient and to it themselves for better
positions. for foremen and
“hrosh up’’ their

As a result of the
clagses, the shop men ave becoming move familiar with the

They ave especially valnable
. 1 2

For assistant foremen who destre 1o

Lnowledee of drawing and mathematies.

company standards and ave being drawn into closer touch
with the shop draftsmen.
Results of the Apprentice Work

three of the schools have been in
cpevation for as long as two years, a nmmber of practieal
advautages have beeome apparent.  With the greater op-
portunities that ave being offered, a better class of boys is
being sccured.  Formerly it was diffienlt to keep up the
full quota of apprentices at most of the shops. Now there
is a waiting list for some of the trades at several shops
and apprentices are being seeured for trades formerly with-
out them. In many instances high-school graduates have en-
rolled as apprentices. At shops where there is a waiting
list 1t 18 not unusual for the boys to take places as helpers
or wipers and enter the evening classes until an opening
cecnrs I the apprentice department. This serviee is a
sort of probation period and those who are nnsatisfactory
cre sifted ont.

While ouly two or

The boys take a greater interest in their work in the
shop. and because of the principles learned in counection
with their educational work, are better able to understand
the instruetions given to them and to carry them out intel-
lrgently. Their earning power is thus inereased.

The work of the shop instructorv is espeecially productive
of immediate returns. When the apprentice is shifted to
a new class of work the instruetor stays right with him
until he wnderstauds it thoroughly. Under the old system
the foreman was supposed to insiruet the apprentice. He
would almoest invariably be interrapted a number of times
and wounld probably hurry off after he had half instrueted
the boys. expectiug to retuirn shortly. The chances were
that he would forget all abont it and the boy would be left
to shift for himself. As one shop tersely put it—under the
old syvstem a boy after working for two or three weeks
might eef to a point where he could produee one-half of a
mechanic’s ontput—now he can, on an average, turn out
seven eighths of a mechanie’s ouiput after three or four
days.  When a workman does not report for duty an ap-
prentice can be put on the job under the direetion of the
instrietor and the ontput does not suffer to any great ex-
tent. The inerease in the apprentice’s ontput dne fo the
above causes more thau offsets the loss of thue done to class
work, which amounts, on au average, to 10 minutes per day
for each boy.

The amonnt of spoiled work has been very greatly ve-
duced by the advent of the shop instruetor,

The brighter boys., after they have worked for <eveval
months in the drawing couvse, are nsed to considerable ad-
vantsge for making rough sketehes or shmple drawings,
either of a broken part, for transmission to the mechanieal
cugineer’s office ov in conneetion with the shop practices.
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(2) WORK OF THE MASTER MECHANICS' ASSOCIATION

A special committee of the Master Mechanies’ Associ-
ation has just presented a report dealing with the present
situation in the training of young men in the trades neces-
sary for steam railway work. Their committee summarizes
the following conelusions under the title ‘*Principles.’”
They are suggestive as being applicable {o electrie, as well
as steam railway conditions.®

Prineiples

To assure the success of the apprenticeship system, the
following principles seem to be vital, whether the organi-
zation is large or small:

First:  To develop from tlie ranks in the shortest possible
time cavefully selected young men for the purpose of sup-
plying leading workmen for future needs, with the expecta-
tion that those capable of advancement will reveal their
ability and take the plaees in the organization for which
they are qualified.

A eompetent person must be given the respon-
ITe must be given

Second:
sibility of the apprenticeship scheme.
adequate authority, and he must have sufficient atiention
from the liead of the department. Ife should conduet
thorough shop training of the apprentices, and, in close con-
nection therewitli, should develop a selieme of mental train-
ing, having necessary assistance in both.  The mental train-
ing should be eompulsory and conducted during working
Lours at the expense of the eampauy.

Third :
amination by the apprentice instruector.

Fourth: There should be a probationary period before
apprentices arve finally aceepted; this period to apply to
the apprentice term if the candidate is acecepted. The
scheme should provide for those candidates for apprentice-
ship who may be hetter prepared as to edueation and experi-
ence than is expected of the usual candidate.

Fifth: Suitable recovds should he kept of the work and
standing of apprentives.

Sixth: Certificates or diplomas should be awarded to
those suceessfully completing the apprentice course. The
entire scheme should be planned and adminisiered to give
these diplomas the highest possible value.

Seventh: Rewards in the form of additional eduecation,
both manual and menial, should be given apprentices of the
highest standing.

Apprentices should be accepiled after careful ex-

Eighth: It is of the greatest possible importance that
those in charge of apprentices should be most carefully se-
lected. « They have the responsibility of preparing the men
on whom the roads are to rely in the future. They must be
men possessing the necessary ability, coupled with ap-
preciation of their responsibilities.

Ninth: TInterest in the scheme must begin at the top,
and it must be enthusiastically supported by the manage-
nrent.

Tenth: Apprenticeship should be considered as a ve-
cruiting system, and greatest care should be taken to retain
graduated apprentices in the service of the company.

Eleventh: Organization should be such as graduated
apprentices can afford to enter for their lifework.

(3) THE TRUSTEES’ GAS EDUCATIONAL FUND
A most suceessful work is being carried on by A. E.
Forstall, a practical gas engineer, for the benefit of gas
company employees. Similar work might well be ecarried

*For the full report see the Proceedings of the 1908 Convention
Master Mechanies’ Association.
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ou b, the American Street & Interurban Railway Assoei-
ation for the benefit of the young men eoming up in the
ranks. Such work could be carried on under the direction
of the secretary, if suaitable financial provision could be
made. Mr. Forstall has prepared for yvour conuittee the
following suggestive summary of the plan:

The starting of the work was due to Walton Clark, third
vice-president of the United Gas Improvement Company, of
Philadelphia, who, in his address as president of the Ameri-
can Gas Light Association at its meeting in 1895, recom-
mended to the association the appointment of a commiitee
which should prepare and carry out a scheme for the es-
tablishing of a course of instruction in gas engineering for
the henefit of the employees of gas companies who had not
received an advanced edueation. This eommittee was ap-
pointed, & r. Clark being made its chairman, and a class was
formed and carrvied on by him during the years 1896 and
1897. At the beginning of 1898 Mr. Clark found himself
unable to keep up the work, and the class was suspended
until the committee in charge of it had secured subseriptions
from gas companies and individuals interested in the gas
business of a sufficient amount to enable them to employ a
competent person to take charge of the elass work. This
fund, which has amounted to between $4,000 and $4,500 a
vear for the last 10 years, has been administered by a board
of trustees composed partly of permanent and partly of ex-
officio members. The permanent members now number four,
and although they were originally appointed by the Ameri-
can Gas Lieht Association, arve self-perpetuating and are re-
sponsible only to the subscribers to the fund. The ex-officio
wembers ave the president and junior past president of the
American Gas Institute, this having suceeeded the American
Gas Light Association in 1906, up to which time the ex-
officio memhbers were the president aud junior past president
of that association.

The average number of subscribers to the fund has been
ahout 160, and the subscriptions have been from $1 to $1,000,
the average being between $40 and $45 per year.

The subseriptions have been made for periods of five
years, the second of which has just expired and the work of
securing a venewal of the subscriptions for another five
years is now under way. During the 10 years the expenses
have run somewhat below the amount subseribed and there
is now a suwrplus fund of about $8,000, which is available tor
supplementing the subseriptions, shonld these fall below the
expenses in any one year.

The work of the elass is carvied on entirely by correspond-
ence, the questions being sent out four times a year and the
students having two months in which {o prepare the answers
to each set of questions. These answers of {he students are
gone over carefully by the secretary of the trustees, who has
charge of the class work, and eriticised in a personal letter
written to the student. This eriticism is mailed to the stu-
dent, together with a copy of the trustees’ answers to the
questions when the next set of quesiions is sent him. ’

Under the conditions which exist, it is impossible to take
care of a class of more than a certaiu number, and, therefore,
no attempt has been made to advertise the work, but in spite
of this an average membership of 100 has been maintained.
Beginning with the enrollment, Oct. 2, 1899, and adding the
number who have been added to the eclass each year since
that time, the total number of students who have belonged
{o the class for a greater or less time has been 901. Of these
125 finished the three years’ course, and probably 30 more
finished all of the course except the last two series of ques-
tions for their sections.

It has not been possible for the seeretary to keep in touch
with all of the men who have graduated from the class, so
that it is impossible to tell just how much each one of them
has been aided by the work of the class, but in looking over
the lists of graduates given in the annual reports I have
noticed the names of a dozen men who, starting in some-
what subordinate positions at the time they entered the
class, are now holding mneh more important positions in
their ecompanies, seven of them being managers, although
the plants which they manage are not very large, and others
being either superintendents of the works or holding equiva-
lent positions in the distribution department. All of these
men say that if it had not been for the assistance given them
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by their membership m the class they wonld not have been
able to quality themselves for the positions whieh they now
hold.

The following sample set of questions will gtve a coucrete
idea of the practical nature ol the work.

Question 1. A net ton of one of {wo gas coals that are
available for use yields 9200 cu. ft. of gas, 750 1b. ol ecoke
for sale, 10.5 gal. of tar and 4.5 1b. of pure ammonia, while
a net ton of the other yields 9700 cu. 1. of gas, 850 1b. of
coke for sale, 15 gal. of tar and 5 1. of pure ammonia. The
average make per retort per 24 hours 1s 8300 cu. (. with
the first coal and €900 cu. 1. with the second. In hoth cases
retort liouse labor costs $4 | er each six retorts per 24 honrs,
and the prices for the produets are: Ges, $1.25 net per 1000
cu. ft.; coke, $4 per net ton: tar, 3 cents per gallon, and am-
monia, 5 cents per ponnd.  The fivst coal coxis $2.50 per net
ton. What is the equivalent price of the secoud?

Question 2. Deseribe brielly and geacrally some method
of charging and drawing gas velorts in which hand labor is
assisted by mechanical appliances so avranged s to render
the work easicr and to enable it to he done hy fewer men.

Question 3.  Give a deseription, illustrated by sketehes, of
some form of hand pump used for pumping the drip s on the
inlet and outlet pipes of the gas holdes fn hrick tanks.
© Question 4.
it has been found that with the ordinavy methods of ¢ondens-
ing and tar extracting, some vapors remain in the eas until
the purifiers are reached and are then deposited in the puri-
fying maierial with the effect of shortenine its Life.  What
has been found to be an ellicient way of removing these
vapors before the purifiers are veached?

Question 5. What is meant by electrolysix as applied to
gas mains and what is its chief cause?

Question 6. What arve the respective advantages and dis-
advantages of cast and wrought-iron pipes for use us gas
nmains ?

Question 7. Give a deseription, illustrated with sketehes,
of some form of recording pressure gage used for taking
street main pressures?

Question 8. How should persons overcome by gas he
treated?

Question 9. In putting in gas piping that will be exposed
to extreme cold, such as the risers in street lamp-posts o the
portions of mains on hridges, what method would yvon adopt
to guard against the obstruction of the pipe by frost?

Question 10. What is the “Principle of the Conservation
of Energy,” and how would you apply it to check up the
claims made as {o the vesults {o be obtained from a new
process for making gas?

Question 11.  Describe the evele or series of operations
and the method of governing employved in each of the fol-
lowing ges engines: Offo, Westingkouse and KNorling.

Question 12, Should the lining in the generator of a
carburetted water-gas apparaius be made single or double?
Give the reasons for yonr answer,

(4)  EDUCATIONAL WORK OF THE NEW YORK, BROOKLYN AND
BOSTON EDISON COMPANTES

The {hree Edison companies mentioned have demonsiva-
tion courses in eleetrical engineering tor the henefit of theiv
employees. The lectures are at present given by Prof. S. W,
Ashe, of Brooklyn,
tures has been given fov several seasons in New York, and
Prof. Ashe states as fol-

A compreliensive series of practical lee-

iz now to be extended to Boston.
lows regarding this work:*

Tn 1€03 {his work was started for the Brooklyn Rapid
Transit Company, under the aunspices of the Youug Men’s
Christian Association.  The work was more primifive than
the extensive counrses now being given for the Edison com-
panies and was only continned for one vear. Three years
ago the Brooklyn Edison Company started this work on a
comprehensive plan, and this fall will be their {hird season.
Last year {he New York Idison Company undertook similar
work, expanding upon the Brooklyn FEdison course by giving
afternoon as well as evening lectures, and next fall will be
{heir second season of activily. This spring the Boston Edi-

*See also Electrical World, May 16, 1908, for a full account of this
course,
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son Company arranged fo have simtlar work undertaken for
thear next year, their tivsl sesson,

The object of these conrses Is to ereate self-development
in the men. As yvouw are nndonbledly aware, there is muoel in
a college comrse that can be tanght o practical men who
have only a limited knowledge of mathematies.  The seheme
which has been followed is to Tay oul a general, elementary
course of 20 lectures. The lectures are all experimental in
nature, use bheing mwade ol a special projecting lantern, pro-
Jeeting anuneters, voltmeters, wattimeters, ete, to pertorn ex-
periments on a large scale. By this means it is possible {o per-
form ou the sereen almost any experiment whiel can he done
w the laboratory.  Orvdinary talks, lautern-slide lectures, or
demoustrations of apparvatus do not seem o maintain interest,
but a delinite course of experimental lectures presented in an
tnferesting, practical manner seems to be {he happy solution
ol the pioblem.  There is nothing compulsory about the
lecturves, each ndividual being a free agent.  The courses
are free i most ecses, and where a fee is chargea it is
wsually small ($2), and (his is done principally to limif at-
tendanee to those really interested.

The men allending the leetnres are encouraged to supplement
them by anxiliavy redding. and by altending evening conrses
in techuical institutions. The men are advised to carry on
systematie study aud to join (he enginecering societies.  In
tacl, everything is done to draw the technieal instifutions
and the compames closer tozether, as it is mutnally beneficial
{o both. By jroperly arovsing the enthusissm of the men
the courses have been made to accomplish their purpose.

APPRENTICE OR CADET WORK BY THE FOCHESTER RAILWAY COM-
PANY AND THE PUBLIC SERVICE RAILWAY COMPANY

A indication of the importance of work for employees
is the attention now being paid {o the matter by the mem-
bers of this Association. R. M. Searle, ol the Roehester
Railway Company, writes:

It has been our practice every year to put on a number of
cadet engineers at, say, $50 or $60 a month. the idea being
torgve them a salary that would clothe and board them, and
let them maintain sufficient self-respect to take np that which
For two years is ordinarily a post-graduate comrse.

Aboat two men out of five stiek or suceeed along the chan-
nels we lay ont, They are given everything to do from shov-
cling coal {o actual exeentive work, and one of the chief
things we teach them now is the necessity of having taet, not
only with the men under them, but with the public.

The fact that we are continually approached by oufside
compames Tor our cadels after traming is a gratification to
us, and indieates that the lines we are following approach
good praetice. We have found that the average college grad-
uate 1 troe commercial lines at the outset of graduation is
ahnost unseless and hopeless, leaning too mueh on wha{ he
lias learned at college and not using it to his advantage., It
takes him at least two years to rveach his equilibrium, and
then if he lias an initiative left he manifests to his colleagues
or competitors the superior benefits of his technical edu-
cation.

Mr. Searle’s experience will undoubtedly be corroborated
by others and it is hoped that an inereasing number of
railways will engage in similar work.

The Public Service Railway Company has for some time
been engaged in training its employees, first, in the gas
department, later in the rvailway department. . D, Whit-
comb, Jr., general manager of the gas depavtment, states
as follows:

Tu addition to the instrnetion of our employees through the
Trustees’ Gas Edueational Fund, the Publie Service has fol-
lowed out the line of the United Gas Tmprovement Company
i taking on each year a number of college graduates and
starting them at the bottom in this work and training them
up for the position of superintendent and engineer. All of
the men in the employ of the gas departments in responsible
positions have been through this course of training, including
myself.

T_hp general idea is to start them in the lowest possible
position in the gas works and to give them a sufficient length
of time, of from one to three or four months, in the actual
making of gas on the machines and operating the various
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other parts of the apparatus, working them finally into the
position of foreman or assistant foreman at the works.

Our plan then contemplates taking them to the street de-
partment and going through exactly the same performance,
making them actually lay mains and services and set con-
sumers’ meters, so that when they are finished with this
course they are practically competent to handle any part of
the business.

In the railway department of the same company a schedule
for the eadets has been worked out and put in operation.
The following statement of Mr. Dauforth gives the prinei-
ples and practice of the plan.

Prior to the formation of the Public Service Corporation,
18 railways covered the territory, each having its own organ-
ization. The various officials and heads of departments were
probably well qualified to fill their respective positions, but
when the properties were consolidated, few were cousidered
capable of taking on greater responsibility and consequently
the country was searched for men trained in the management
of larger properties and in the work of consolidating into
one large organization a number of smaller ones.

It is found that large systems produce specialists, while
small systems often produce all-round men who frequently
lack value to larger properties because of faulty traiuing or
ignorance of systematic .methods.

Attempts have been made to train men in the various
departments so as to have them available for promotion
when vacaneies occurred. This has been only partially sue-
cessful, and for various reasons. Among the number of
voung men thus taken on as apprentices were college
gradunates. Prejudice against them being prevalent among
a certain class of employees, discouraged some; others ob-
tained more attractive positions with manufacturing con-
cerns, but more proved {o be unfitted for the business and
dropped out.

Applications from graduates of technical schools have
been regularly coming in for years, and as specially trained
college graduates were being successfully employed as ap-
prentices or cadets by the gas department of the Publie
Service Corporation, the management of the railway
authorized the employment, and education along systematie
lines, of a number of cadet engineers.

It has been found that college graduates having natural
mechanical instinef, or being naturally ineclined toward the
railroad business, and with ambition, learn the rudiments of
the road with great ease and rapidity and that after weed-
g out the constitutionally unfit, the remainder drop into
positions m the organization where they become valuable to
their superiors by reason of their loyalty, cagerness to learn,
and to do well their various tasks. In order to make it
unneeessary for the company to look outside for foremen,
superintendents and other employees having the administra-
tion of the company’s affairs in hand, an effort is being
made to have in training an understudy for each foreman
or head of department and to gradually work into the
organization as many well-trained men as possible, so that
eventually the leading positions of trust and responsibility
shall be held, as far as possible, by those capable of further
advancement.

The education of young men is now being carried on
under two heads, ‘‘Apprentices’’ and ‘‘Cadets.”” The
former are employed by the varions departments and remain
in such departments. The latter are given work in each
branch of the business according to a fixed schedule, after
completing which they may be used where they can be of
the greatest service to the company. This work in the
rarious departments gives them a broader field than that
open to other employees and they may thereafter be moved
from department to department as seems best.

Cadct engineers are at present working according to the
following schedule:

Maintenance of cars and cquipment.6 months, as follows:

General repair shop..... S s aie e e e 0 monthS

Car house pits..........ovvveevee....l month
Maintenance of way..............4 months, as follows:

Timekeeper and inspeetor....... P 1 month

Sub-foreman of track gang........ .....3 months _
Maintenanee of overhead line......2 months, as follows:

Repair wagon........ ceiitiieienee.. ..l month

Bond tesfing 6ars s.css vaswsamesame ...1 month
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Transportation department
Car house.....

.......7 months, as follows:
o sis e s o wnie e she st s ohe n S MINOMITIS

Inspector ................ veeiieeee... .2 months

In division superintendent’s office......1 month

In general superintendent’s office.......1 month
Claim department.......... o o oowe e o3 months

?

Power stations...... Cetrerrereseeseesese..3 months

SUMMARY AND CONCLUSIONS

(1) The examples of the very recent and successful
progress being made by the railway and lighting industries
ite the training of employvees indicates the importance of
such work.

(2) This Association is the natural center of information
and interest regarding the development of employees.

(3) Some form of cadet or apprentice plan seems neces-
sary lo the best development of employvees, hut the plan
must be adapted to local condtions.

(4) The question and answer system of the Trustees’ Gas
Fducational Fund might prove useful to the members of
this Association, if similarly adapted. .

&
A 4

GENERAL REPORT OF BRITISH THIRD-RAIL ACCIDENTS
IN 1907

The general report of the British Board of Trade upon
aceidents that have occurred upon the railways of the
United Ningdom during the vear 1907 states that contact
with the live rails of eclectrie railways caused the death of
one employeec and injury to 13 in 1907. In addition to
cmployees of the company three persons have been killed
and four injured during 1907 through trespassing on elec-
trically-equipped track, making the total accidents for the
vear four killed and 17 injured. The details of these are
as follows: Charing Cross, Kuston & Hampstead Railway,
oite employee injured:; Great Northern & City Railway, one
employee injured; lLancashire & Yorkshire Railway, three
employees and one trespasser: London & South Western
Railway, one employee injured; Mersey Railway, one em-
ployee injured; Metropolitan Railway, two employees in-
jured; Metropolitan & Great Central Joint Railway, one
employee killed: Metropolitan & Great Western Joint Rail-
way, one employee injured; Metropolitan & Metropolitan
Distriet Joint Railway, one employee injured; Metropolitan
District Railway, one employee injured: Northeastern Rail-
way, one employee injured, three trespassers killed, and
three trespassers injured. In 1906 four persons were
killed and 21 injured in this way, in 1905 two were killed
and 18 injured, and in 1904, when only three of the above
railways were using eleetrie traction, cight persons were
killed and 20 injured.

&
A 4

FIRST SINGLE-PHASE RAILWAY IN NORWAY

The first railway line in Norway {o be converted to
single-phase working is that from Thamshavn, on Orkedals
Fiord, (o the Lokken mines, a distance of about 17 miles
inland, and was opened for public traffic on July 15 last.
The line skirts the river Orkla for some considerable dis-
{ance and then rises rapidly to Lokken. Power from a
hydro-electric plant is supplied at 15,000 volts, 3-phase 50
eyeles.  The trolley potential is 6600 volts and the fre-
quency 25 cycles. The rolling stock consists of three 20-ton
locomotives and a motor car. The electrical equipment and
catehary suspension were supplied by the British Westing-
house Company.
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THE POSSIBILITIES OF A WELL-CONDUCTED DEPART-
MENT OF PUBLICITY—SECOND PAPER*

BY B. R. STEPHENS, TRAFFIC MANAGER, ILLINOIS TRACTION

SYSTEM, SPRINGFIELD, ILL.

The possibilities of a well-conducted publicity department
for interwrban railways should occupy the atteuntion of all
owners and operators of such properties.

The producer of any commodity, cither au uecessity of
life, or an item of luxury, or an article filling a long felt
want, can hardly hope to dispose of such a produet unless
those who need il are led to know of its existence through
some avenue of publicity; it does not follow that the mere
produetion of a eertain superior article will dispose of it to
the consumer, but the prospective consumer mnst be advised
of its existenee, led to know of its superior quality, not
ouly by its being superior, but often must be made to be-
lieve, by, publicity, that such an article is an absolute ne-
cessity to his existence and the reasou for such necessity
foreed to his attention.

This same practice must also be followed in obtainiug
business for an interurban, particularly so with interurban
roads which generally ave built in territory long occupied
by steam roads which have, through years of mere oper-
ation, installed into the wminds of the patvous that thenr
lwe ix the one to use between eertain points.

The publicity of an iuterwrban vailway first ecommences
with the coneeption of the idea of construetion. The loeal
newspapers arve interested as a news item, they write up
fully the proposed route, the methods of finance, the granting
of the franchises, the material to be used in construction, the
progress of construetion, the kind of cars which have been
ordered, their length, furnishings, speed, frequencey of opera-
tion, the probable rates of fare and the opening of the line, all
of which must be judiciously given to the newspapers which
are anxious for items of interest to their subseribers and to the
public in general; and don’t negleet the opportunity of enlist-
ing the good will of the newspapevs, as they are yvour best
friends; they will publish the number of passengers carried
on your first day of operation and on your legal holidays,
when the large crowds ave always on the move for a day’s
outing, and as yowr operation progresses still keep the
friendship of the newspapers. Other matters of interest
may attempt to overshadow vour importance to the public,
but you have changes of schedule, new service, new cars,
made necessary by the enormous inerease of traffic, new
parks opened, new excursion rates, new methods of safe
operation, all of wlich ave of iutevest to the pnblie and
are wmatters of publicity and continually calling attention
to vour property; no watter how large the city, how great
the cireulation of its newspapers, there is always a way
to interest the railroad editor or vepovter in your prop-
erty and keep it on the frout page, and this is due your
property, if the best resulis are to be obtained.

In nearly every instauce the editor ov reporter of the
railroad department will be exceedingly glad to co-operate
with you if vou ave his friend. [He is only endeavoring
to publish a paper of inferesi to its rveaders and they arve
interested in your projeet, if vouw make thein believe they
are.  You have a solid foundation for such interest in that
vou are operating a new and advanced wmethod of trans-
porfation, one of the most vital integral parts of the growth

*Read before the American Street and Interurban Railway Trans-
portation and Traffic Association, Atlantic City, N. J., October 12,
13, 14, 15 and 16, 1908
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of the natioun; yon cannot help but be in the light of pub-
licity, thrvough this avenue, if you will but mecet the op-
portunity half way, and this avenue is so essential it must
always he given first place in the list of publicity items.
If we think of the things which sway our individual ideas
iu all matters of interest, we must recognize that we form
our opinions, to a great extent, on the publication of an
article in some uewspaper; other people are not different
trom us in this business, but merely have a different point
of view, that is, they look upon their own business from the
point of familiavity and on ours, the interurban, as some-
thing about which they want and nced information. The
uewspaper 1s the avenne of such information and what-
cvery they read they aceept, in a large measure, as the
truth, and form their opinions aecordingly. I do not mean
by this that it is possible, in any manner, to receive the
support and e¢o-operation of any newspaper without a
feundation of merit in the institution you represent.

Newspaper men are as wise as any people on earth and
necessarily better generally informed, but having, as we
do, the best, cleanest, most convenient and cheapest method
of transportation, we are in a position to enlist the good
olfices of the newspapers and should we fail to do so, it is
nierely through lack of business judgment or diplomacy.

Again, it has become customary, in nearly all localities,
to consult the newspapers for the time-cards of all rail-
roads.  We have yet to find any daily or weekly newspaper
of general or special trade cirenlation which is not glad to
publish owr time-card on the basis of exchange of mileage
ou a regular valnation eontraet. The rulings of the Inter-
state Commerce Commission on this subject has, to some
extent, curtailed such a practice, but wherever it is pos-
sible to follow this rule of carryving the local time-card in
the local newspaper we have found it brings exceedingly
good results, not only in the direet information to prospee-
tive patrons, but in making a friend of the newspaper pub-
lisher and, in faet, eulisting his services as a representative,
to recommend your service personally, particularly so since
the steam roads have almost
practice.

entirely discontinued the

FOLDERS

BEarly in our history, when we had but 65 wiles in oper-
ation, we commenced the publication of a regular folder of
four pages which gave only the local time-cards in detail
and information as to passenger tariffs and special Sunday
exeuvsion rates: these werve gotten out in the vatio of about
one for every teu of the population we served at intervals
of sixty days, and were distributed in stores and residences
in the towns and cities into which we were in operation.
We had the idea that if we continued this practice, of plae-
iug direetly in the hand of the people interested the knowl-
edge of the time of our ears and the rates we charged, that
we would, in the course of time, entirely obliterate from
their minds the fact than any other method of transporta-
tion was in existence in our territory and when they desired
to travel to any point we reached they could think of no
other route, and I firmly believe that we have suceeeded
in our efforts. We have continued the praciice of issuing
this folder every sixty days, now distributing 65,000 each
issue, 22 pages each, and giving the local time-card of each
division, through {ime-card of all through limited trains
and their connections, information as to through rates,
sleeper service, Sunday excursions and not forgetting to
call attention to our express service.

It has always seemed strange to me that, withont exeep-
tion, steam roads have advertised and exploited, by every
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couceivable device and method, their passenger service,
which generally represents about 10 per cent of their earn-
ings, and are entirely silent on the subject of their freight
serviee, although they elaim that there are no net earnings
in passenger business and they live entirely on the proceeds
of the freight handled. I am aware of innumerable exeep-
tionally fast freight schedules on different steam roads be-
tween important eities and liave yet to’see a single adver-
tisement of such service. I believe that in this there is a
failure to avail themselves of an opportunity, and so far as
our company is concerned we intend to follow the method
of advertising such service to as great, if not a greater,
extent than our passenger service. We have done this and
during the past year, while all steam roads have been suf-
fering from deereases, onr freight and express business has
shown a 30 per cent incerease on lines which have been in
operation for five years and a much larger per cent of in-
crease on the newer operating lines. Tu this folder there
15 no other advertisemnent.

We are absolute believers in individual advertising in
such publications and have discontinued all advertisements
in opera house programs, school graduation papers, chureh
programs, wall cards, hotel registers, ete., whieh are merely
golten out for the beuefit of the person selling the space,
and with this idea in view we have sent ont neat frames,
with our wonogram oun, to all hotels and publie places,
conlaining our time-eards on a single sheet and change
these as ilie time-cards arve altered. We issue a calendar
showing the map of Illinois and our lines distinetly marked
with the eities and towns we reaeh to the absolule exelusion
of any other railroad. We issue a series of posteards with
cuts of our cars and scenes of interest along our lines and
with illustrations of publie, State and county huildings, a
series for each large city, and distribute them gratis through
our ticket offices. We issue special bills, 7 in. by 16 1in.,
often in vavied eolored inks for special attractions, giving
a separale issue for each individual attraction and a speeial
distribution in the locality and among the particular people
liable 1o be interested. We do this for eircuses, Chau-
tauquas, county fairs, for special Sundays at parks, poltical
meetings, ete., and the distribution of such advertising, or
I might say all advertising matter, is one of the most essen-
tial portions of publicity and one whieh is most liable to be
neglected.

We have had a varied experience in our endeavors to
reaclh the people with the advertising matter we have had
printed and, although we tried the employment of dis-
tributing agencies and bill posters, licensed and otherwise,
we frequently found that not one-tenth of the matter which
we paid to have distributed had been put out to the publie.
We endeavored to remedy this fault by withdrawal of
patronage and by reporting such delinquency of licensed
advertisers to the secretary of their association, and al-
though we have been repaid, in some instances, for the ad-
vertising matter wasted, we still could not be repaid for the
loss of business occasioned by the breach of contract. We
found the matter becoming so serious that we finally re-
sorted to the employment of a man to devote his entire time
to the distribution of advertising matter, a man who had
been in the business for some years, and demonstrated to
us that he, at least, was eonseientious in his work, and who
employs snch help as is necessary to get out the advertising
printed and stays with his men until the work is done and
by this method we do reach the people. Looking back now
over our former methods we wonder how much money we
have spent for paper and printers’ ink for no other pur-

ELECTRIC RAILWAY JOURNAL.

[VoL. XXXII. No. 19C.
pose than to start fires or fill back lots or ash barrels. This
is really an important item and one which should have
serious consideration and attention, and every advertiser
would do well to know whether or not the matter which he
plans and pays to have printed is actually serving a legiti-
mate purpose to the people he desires to reach. :
Billboard advertising is used quite extensively by a num-
ber of interurbans and to very good advantage, particularly
in the larger ecities, and in this, as is true of almost all
advertising, it is necessary to have your advertisement of
a sufficiently siriking and atiractive nature to arrest atten-
tion and sufficiently plain and eomprchensive to be read
at a glance. Nearly all billboards are placed to cateh the
cye of the traveler and he must read the message you have
for him at a glance. Probably 90 per cent of the people
vou reach by this method are the same, day after day, as.
about that percentage of travelers on street cars are regular
patrons, using the same route daily, and by this medium, if
vou have attracted their attention and hold it, you are pur-~
suing a method of edueation to produce, if you already have
not done so, the result of eliminating the thought of any
other method of trangportation to the points you reach.
Diversion from daily routine is an essential part of ex-
istence and in this diversion the opera louse oceupies a
prominent place. To encourage sueh attendance and travel
from towns contiguous to large eities it is, of eourse, neces-
sary that the opera house advertise along vour line. In
this the interests are identical and in consequence is it not
fair, if the opera house furnishes the advertising matter
and places it before the publie, that you furnish its repre-
sentative with transportation over your lines? This is
practiced by a large number of interurban lines, and while
it is a diversion from the general praetice of transporta-
{ion companies prior to the advent of the interurban sys-
tem, it has proved itself a factor in the revenue obtained.
This is true of pienies, circuses, Labor Day ecelebrations,
lodge visits, political meelings and innumerable other attrac-
tions whieh are an excitement and a diversion for the peo-
ple, occurrences in which they are interested and whieh yeu
desire that they patronize from the viewpoint of revenue.

PARKS

The operation of parks by individuals or by the eom-
pany interested is one through whieh a great diversity of’
results have been obtained. A public park, with attrac-
tions and amusements for its pairons, to be a paying in-
vestment to those operating the interurban, must be so
sitnated as to be within reach of a sufficient population of”
a temperament desiring diversion, to pay the cost of park
operation from the proceeds of' its privileges. It is un-
doubtedly necessary for an interurban to make a low fare
to any park to encourage attendance, and with this faet
and the further necessity of advertising this rate of fare
and the liability of personal injury to passengers, necessity
of extra ears and additional expense in all departments of"
their operation, the interurban cannot afford, in addition,.
to bear any part of the expense of the operation of the
park. The method of identical operation and of separate
operation have both been tried, with the consensus of opin-
ion in favor of the latter. That there must be co-operation-
there can be no question, and only by this can satisfactory
results be obtained. Parks are beneficial not only in the-
revenue derived immediately from their operation, but from
the fact that you are still pursuing the policy of education to-
travel to all points on your line via no other route.

Baseball games between teams representing cities and:
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towns loecated on your line arc a great incentive to travel.
Not only is this true of the leagues composed of teams rep-
resenting cities from different States and of national in-
terest, but exccedingly gratifying results may be obtained
from the formation of a trolley league, made np of repre-
sentatives from towns loeated within a short distance of
each otlier and between whieh towns and their representa-
tives there is more or less friendly vivalry. It is the pur-
pose of yowr publicity department {o exeite this vivalry
and keep it alive, as il not only brings results in this direc-
tion, but in the formation of friendly attachments between
the residents of such towns and the eonsequent visits and
trips via your line,

Your publicity department must not allow any town or
¢ity on yonr line {o fall into a comatose eondition. Tt must
be kept alive and made to aftvact people from the sur-
rounding territory; not only that territory reached by your
road, but from the territory in opposite directions. The
towns oun your lines must be made encrgetie, attraetive and
progressive. If the citizens are not of the natural disposi-
tion to do so, they must be made to sec the necessity of
giving Fourth of July and Labor Day celebrations, street
fairs, earnivals, band conceris and various other amuse-
ments to attract the people from the swrrounding eountry.
Other {owns and cities not fortunate enough to be served
by vour line must be made to sce ils benefils, to be drilled
into the habit of coming to some ety or town on your line
for their diversion, and to make such a e¢ity or town their
starting point, via your line, for whatever destination they

desire to reach.
EXPENDITURE

On steam roads, as a gencral rule, an allowance is made
in the operating expense of 2 per eent of the gross passenger
earnings for publicity purposes, and on the interurban
reads it would appear that, approximately, one-fourth of
this amount, or one-half of 1 per cent, is the allowance
made for this purpose. This praetice may be brought about
from the faet that it is generally presumed that an inter-
wrban will handle, between any two given points, eight
times as many passengers as were formerly handled by the
steam road operating between those same two points, and
as the steam road rates were formerly 3 cents per mile
and the interurban usually 11% cents per mile, the internrban
is earning four times as muech gross from ifs passenger
business, and in consequenee the one-fourth allowance is
the same amount net in both instances. While this is true,
it would not appear that the allowance given the publieity
department of an interurban was sufficient.  The mterurban
as yet is a new proposition, and while it is nndoubtedly
more than aceeptable to the general public and fills a long-
felt want, is a belter, eleaner, more eomfortable, and move
convenient method of travel, it must, in a large measure,
create 8714 per cent of its business. It must make this
business: it must exeite the people living along its lines to
an extent that they travel because it is so convenient, and
it must induee the people to spend in fares on its cars that
portion of their earnings which everyone has for the purpose
of diversion. This is no easy task, but requires constant
thought, acquaintance with almost the individual disposition
of vour eontiguons population, quick action in taking ad-
vantage of every opportunity arising whiech may induee
that population to travel, and the entire elimination of the
thought of any other method of transportation. These
essential points are the ones by which the desired results
may be obtained, and to produce them a sufficient allow-
ance should be made to cover the cost.
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THE POSSIBILITIES OF A WELL-CONDUCTED DEPART-
MENT OF PUBLICITY *

BY CHARLES FE. FLAGG, ADVERTISING AGENT, INLAND EMPIRE
SYSTEM, SPOKANE, WASII.

The possibilities of a railway’s department of publicity,
it seems to me, depend largely upon the natural enviroun-
ments and resources of the eity or territory to be exploited.
(Given a c¢ity like Spokane, Wash., in the heart of the richest
agricultural belt of the Pacific Northwest, with the great
Ceur 4’ Alene and Boundary mining distriets neav by, with
ils vast lumber interests in castern Washington and north-
cern Idaho and an outing region that comprises 30 mag-
nificent mountain lakes and rivers, and it would he hard to
imagine a more ideal field than that whieh the Tnland Em-
pire System’s and {he Idaho & Washington Northern Rail-
road’s departments of publieity are endeavorimg to bring
{o the public’s notice.

The Spokane country, or the “‘Inland Fmpire,”" as it is
known loeally, extends from the Rocky Monntains on the
cast to {he Cascade Mountains on the west, Spokane being
the only city of importance hetween Butte, - Mont., and
Seattle, Wash., a distance of 800 miles. The arca of
Spokane’s territory, extending over ecastern Washington,
northeastern Oregon, northern Idaho and southern British
Columbia, is greater than all of New England, with New
Jersey and Delaware thvown in.  Thig Spokane country in
1907 produced upward of $100,000,000 worth of ores, timber
and agrienltural produets, and its natuval resources are as
vet hardly touched. Deople that migrate to the Spokane
country seldom ever send home for money.

The eity of Spokane has something over 100,000 popula-
{ion, five transeontinental railroads, 104 miles of cityv trae-
tion lines and 200 miles of internrban electrie railroads.
The Inland Empire System, which now has 225 miles in
operation, began less than five years ago as the Spokane
Traction Company, eity lines, and the Ceur d'Alene &
Spokane Railway, interurban between Spokane, Wash., and
Ceenr d’Alene, Idalo.

The Spokane Traetion division, which now has 36 miles
of tracks in Spokane, reaches all the eity’s prineipal parks,
meluding the Interstate Fair Grounds, and owns the North-
western League Base Ball Park and franchise.

The Ceeur d’Alene division of 50 miles furnishes easy ac-
cess to the city’s nearby lakes and also provides the main
thoronghfare to the famous Ceeur d Alene mining distriet,
conneeting at Ceeur d’Alene City, Tdaho, with the ““Red
Collar’” steamers. The ““Red Collar’’ line traverses Lake
Ceur d’Alene and the highest navigable siream in the
world, the beautiful, shadowy S{. Joe River, one of the
delights of the tonrists to the Nor(hwest.

The Spokane & Inland division is operated by the West-
inghouse single-phase alternating current system and was
one of the first successfully operated alternating-current
rozds to be built capable of hanling heavy freight. This
division has gained considerable publicity from the faet
that representatives of five different forveign governments
have been in Spokane to inspeet its operation. The Inland
Empire system handles heavy fright by electric power from
its own power plant on the Spokane River and has traffic
arrangements covering both freight and passenger business
with the Great Northern Railway, freight business with

*Read before the Amerlcan Street and Interurban Railway Trans-
portation and Traffic Assoclatlon, Atlantic City, N. J., October 12,
13, 14, 15 and 16, 1908.
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the Spokane & Imternational and passenger business with
the Northern Pacific.

So. in brief, the Inland Empire System and the Idaho &
Washington Northern are reaching out worthward to the
great timber belt and lakes, eastward to the ining coun-
try and more of Spokane's beantiful lake resorts, to the
south to Colfax, Wash.,, and Moscow, Idaho, across the
areat Palouse wheat country, and now the latter is look-
ing westward toward the Big Bend wheat belt and the up-
per Colmmbia River basin, and in so doing these lines pro-
vide every possibility that could be desired for the success-
ful operation of a department of publicity.

AMEANS OF PUBLICITY
Take in the order of expenditnres, we utilize, tirst, the
daily newspapers; second, illustrated folders, official time-
tables and maps: then eularged photqs, billboards, sireet
cars, posteards, sonvenirs aud any other means that appeal
to us as opportune and likely to bring results.

NEWSPAPER ADVERTISING

Practieal experience on newspapers in Kastern and West-
ern States has proven {o us that no two communities are
suseeptible 1o exaetly the same styvle of advertising, for the
reason that the newspapers vary in thelr typographical
make-np.  Spokane is just as  fortunate in the way of
newspapers as in other assets, our dailies being nodels,
from a typograplical standpoint. We have found it most
practicable to nse good-sized display spaces in the evening
““Chroniele " and reading notices in the morning ““Spokes-
man Review.'  Nine times out of ten an advertiser’s idea
is to fill his space with all the copy that ean be janmed
We

do not see it that way, however, for in onr summer resort

between the rules, in order {o get his money s worth.

and exeursion advertising we state as briefly as possible
facts about our trips, beginning with a seasouable, catehy
headline or illnsiration and leaving a good white margin,
which brings ol our aunouncement, in strong contrast to
the other displays in the paper. In advertising our lake
and river exemrsions we use a line eut of a steamer which
is pavticularly noticeable when used in an inland city like
Spokane.  Our reading notices are also written with a
caiehy headline and are set in body type of the paper on
a local news page.  Agate liners are out ot the question,
as they are too small to be readily seen.

In cach soburban town through which owr lines pass we
run o small display in the weekly newspaper, consistiv.e of
local time-table, varyving this with announcements reenid-
me exeursion and colonist rates to and from the iZasr.

FOLDERS AND MAPS

It iz our belief that the first impressions of owr ~ sten
cained by the traveling public are moest lasting, and all
literature shonld, therefore, be stirictly high grade and com-
pare favorably with the excellentl train serviee maintained.
We often
1ssued, but we insist that, one folder that is artistie enough
to be kept and shown or mailed to others covers more

hear eriticisms abont the expensive lterature

around and wmakes a greater impression than twenty com-
mon, ordinary leaflets which are generally glanced over
and thrown We have never vet seen one of our

folders discarded on the floor of our cars or depots.

anan,

A yvear ago 1 had the good fortune to attend the conven-
tion in this eity and on returning west traveled several
hundred miles by electrie lines. Upon arriving at one of
the prineipal trolley centers in the Middle- West I was sur-
prised to find there was no official time-table of the various
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lines available. 1In Spokane we have the official time-table
folder, which contains all eleelrie train time-tables, with
those of counecting steamer lines as well as the time-tables
of all steam roads: the foder also contains a skeleton map
of all railroads radiating from Spokane, so that a tourist
Las all the information he may desire in coneise form. This
alone is, I believe, one of the strongest inducements for the
tourist to stop over in Spokane and see the surrounding
coutttry via our lines.

Good color maps are very linportant, especially in a new
country and where a system is continually making exten-

sions.  Nothing will put the traveling public straight so
quickly as a map showing the prineipal points reached,

distances and connections with other lines.

The cover of our official time-table folder is designed
with border of eleetrie {rains in silhouette on background of
“Beu Day™ maehine ruiing, which, with the red display
lines, makes practically a three-color cover with only two
runs.  The oval halftone inserts on either side are
changed monthly aud give opportunity to feature terminals,
trains, ete.

The past season the Inland Fompire System issued a
landsome c¢oloy map, made by the well-known ‘‘Complete
Press,” of Buffalo: the map is in folder form, the reverse
side being utilized for good-sized halftones of lake resorts
and hotels, with brief explanatory lines under caeh. The
same map printed on heavy plate paper we have also had
framed for our depots and leading hotels.

press

Another map idea we are using is a mere skeleton of our
lines, showing the prineipal towns and lakes reached, mak-
ing 1t possible for patrons to understand at a glance onur
entire system.  This we have framed and placed in the
front end of each subarban coach at the right of the door
on a level with the eve.

I the preparation of our folders, lake, hotel and Larm
hooklets, we travel on the theory that first of all the cover
design should be of sucl an original and aitractive nature
as will eateh the eye and foree the prospective patron to
plek it up as something unnsually interesting. It is the
cover that first 1mpression and if  vacation
{ime is near, pictures of camp seenes, lakes, rivers, monn-
fains and pine {rees are sure to interest and suggest. Our
s Hayden Lake™ folder this season lad the reproduction
of an original photograph of pine trees on the covers and

makes the

was wmailed out with fresh pine needles in the envelopes
to earry the balsam of the forests direct to the reeipient
and add to the effectiveness of the lake and forest views,
We never issne a folder or booket with a blank back evver,
as we believe one cover is praetically as valuable as the
other.  We avoid, as far as possible, any retonching of onr-
views, sticking closely to the reproduetion of the original
photograph.  The pine tree cover design of our ‘‘Bozanta
Tavern™ folder is merely a photograph of the actual forest
trees, as is also the yellow pine tree trunk of our ‘“Idaho
& Washington Northern™” folder, the pine ceoues on our
“Pend Oreille™ pieture and {he rope design of our ‘“Red
Collar Line™" folder.

Our object in the preparation of folder copy is to run
our illustrations as large as possible and omr type matter
as brief and eoucise as we can. To crowd several pictures
into a group is sure to lose the effectiveness of the entire
lot.  Oue good clear full page of halftone, with a line or
two of descriptive matter, is worth ten pages of groups and
as many pages of reading matier. The public will not
stop to read. In my own experience I do not reeall ever
having read through a single page of the descriptive matter
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so profnsely used in the mny booklels that have come to
my nolice. One thing lingers with us, and that is pietures
{hat are above the ordinary, espeeially beantiful views of
nature. When cither {he Denver & Rio Grande or the
Canadian Pacific Railways are mentioned, oue cannot help
but think of the Grand Canyon of the Colorado and the
Canadian Rockies, whicli have been so handsomely pictnred
by these roads.
PICTURE ADVERTISING

Now, while I am not selling cameras or developing papers,
I am advocating piclure advertising as the quickest and
most convineing means of publicity.  This may be partly
due to the faet that there are such grand possibilities in
Spokane’s lake region for obtaining unnsually beautiful
views. Our lakes are picturesquely set i the rugged moun-
tain ranges and our rivers und trout streams have swifi
waters and rililes that gladden the hearts of sportsmen,
We have photographers, too, that e¢an do justice to our
seenery, as a glanee at owr albums will prove.  Every sum-
mer our official photographers obtain a fresh supply of
lake and river views for nse the following season, aud to
securc the proper material it is found necessary for the
publicity man to acecompany them on fishing and camping
trips, one of the pleasant features of publieity work.

Our chief argument in favor of picture advertising is no
matter how busy or iguoraul the person, a photograph can
If the press
of to-day could afford to use paper that would reproduce
fine halftones, it is sale to =say that the Inland Empire Sys-
tem and Idalio & Washingion Northern would devole all
of their newspaper publicity to the reproduction of views
from along their lines.

be read aud the impression gained instantly.

We seleet our best views for enlarging and have {hem
framed and hung in our depots and in good locations in
public buildings. We also have complete photo albums in
our general passenger and publicity departments, as well
as on our parlor cars, with the idea of entertaining and edu-
cating the publie.

Plotography is also playing an important part in owr
claim department, showing as it does the relative position
of the cars, crossings, ete.. when aeccidents ocenr.

In the distribntion of sur litecaruee we unlize inaiing
lists of all elubs, fraternal arders aud speeial lists compiled
by owr agents, We ave pavticalar to snpply all hotels
with folders and to keep clerks well informed regarding
our exeursions and resorls, as they undonbtedly are able
{o steer a great deal of trausient trade our way. Clerks in
sporting goods stores arve alsu kept posted regarding our
fishing and hunting resorts. The transcontinental lines also
help us in distributiug literature in the cast when receiv-
ing inquiries about the Spokane country.

BILLBOARD PUBLICITY

Onr billboard posters this year ave 16 sheets, eontaining
only 24 words and reprodnetion of excursion steamer
ldaho and one of our four-car electrie trains, hrevity being
our aim. Small cards of the same wording and design ave
also used for tacking. With these poslers we advertise onr
200-mile daily and Sunday excursions to the beautiful,
shadowy St. Joe River, via owr Cwur d’Alene Division
and connecting Red Collar steamers. The round trip of
200 miles is made in one day at a Fave on week days of $4
and on Sundays of $2.50. Ouv advertising car, which las a
16-sheet space on either side, is used on our main streets
during the noon honr and evenings, to advertise exenrsions,
ball games, ete.
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Still othier means of publicity used arve placards in street
-ars and various souvenirs, suceh as grip tags, drinking enps,
ete. Onr Pend Oreille River excursions we advertise by
giving a heautiful color panel of Grand View Canyon to
caeh exeursiouist.

THE DEPARTMENT ITSELF

The Inland Ewmpire System’s department of publicity is
located in the Eleetrie Terminal; its walls are completely
covered with pietnres of our equipment, lakes and rvivers,
Albnms of views dating back to the inanguratiou of service
cn onr several lines are open to the public at all times,
There are days when the pnblicity man mnst needs spend
his entive {ime enfertaining and auswering telephone queries
about excursions, camping and fishing trips, and evenings
when he ean do his regular work,

To injecet the proper amonnt of enthusias n into my ““out-
ing dope’” 1 find 1t necessary to spend some time, prineipally
Sundays, camping and fishing.  Then it is that we get our
best pictnres, for nothing appeals qnite so strongly as views
of campers and sportsmen actually enjoying their ontings,
boating, bathing, fishing and cating. [t is also nceessary
to be ready at all times to tell just as good a fish story as
any cheerful Har that may boly up.

Still another and very important feature of publicity
work is putting the reporters straight. The average rail-
road man steers clear of the sensation monger, but when
treated with some degree ot consideration, the reporter is
not sueh a bad fellow. He should, I believe, have some
technical knowledge of the run hie is covering, for this
would very often prevent needless misstatements and wrong
tnipressions ereeping into lieadlines.
cident that

vears ago.

I have in mind an ae-
oceurred on the Cour d'Alene Division two
A man had endeavored to whip up his horse
and eress in front of our Shoshone Flyer, but just failed
to make it, his horse running into the door of the bageage
compartment of onr No. 1 motor. [t was sucli an unusual
thing for a rig to rnn into a_ train rather than vice versa
that it was 11.00 p. m. of the same day before I eould con-
vinee the repovter of the faets in the case and then not
unfil he was shown the indentation of the horse’s teeth in
the baggage cav door.  As a resull, the story appeaved in
the paper correcily, laying the blame where it belonged
rather than ou the motorman as it otherwise would have
been.

The possibilities of a department of publicity in the
Pacific Noviliwest are almost limiiless.  The erowth and
development of the greal Spokane country, in a large meas-
ure, depend upon publicity, and as {the Inland Empire Sys-
tem and the Idaho & Washington Northern extend their
lines novth, east, south and west {o help develop and to
shave in the rieli resources nature has stoved there, the pos-
sibilities and vesponsibilitiex of the publicity department
arve constantly inereasing.

S
X 4

The merbers of the Aecountants’ Association had a “Get
Together™ luncheon on Wednesday at the Marlborough-Blen-
heim. TPresident R. N. Wallis called on a nmmber of those
present to make short talks. Remarks were made by the fol-
lowing: F. E. Smith, W. F. Ham, C. N. Dulfy, W. G. Ross,
1. C. Mackay, IL. M. Edwavds, Frederic Nicholas, F. W,
Sweney, W. E. [larringion, C. R. Cockle, Will Browne, A.
L. Liny, Jr., F. Dabney, and W. 1I. Forse, Jr.

The Stone & Webster Engineering Corporation is largely
1epresented by Mr. Potter, of Texas.
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REPORT OF THE COMMITTEE ON POWER DISTRIBUTION*

BY W. J. HARVIE, CHAIRMAN, JAMES HEYWOOD, J. P. BOYDEN,

G. D. NICOLL, W. H. MATHEWS.®

As this 1s a new committee, it has seemed best to form-
ulate a general plan or outline which might be followed
by this and future commiitees, and to fill in portions of
the outline with such deductions as the committee has made
this yvear. In order to assist in the work, sets of questions
covering a considerable portion of the outline submitted,
were prepared and sent to member companies. These
questions were responded to very prompily and by a large
proportion of the members. Some companies, especially,
have gone to considerable trouble in providing the com-
mittee with data, speeifieations and blue prints, all of which
have been of valuable assistance to it in the preparation of
this report.

It is respectfully snggested that the future work of this
committee be earried on in accordance with the general out-
line here submitted, with such additions or further sub-
divisions as may seem advisable.

In the discussions of the committee it has developed that
there is a large field for standardization of material and
practice in the power distribution department of electric
railway work, and some effort has been made along these
lines by the present committee. It believes that the as-
soclation will he benefited by continuing the consideration
and recommendation of standards by this committee.

The outline submitted by the committee 1s as follows:

FEEDERS

=

HIGIT TENSION.
(a) Underground.
(b) Owerhead.
(e¢) Lightning protection.
II. Low TEXSION.
(a) Underground.
(b) Overhead.

(e¢) Lightning protection.
WORKING CONDUCTORS

I. ORDINARY TROLLEY.
(a) Conductor.
(b) Ears and clhips.
(¢) Insulators and hangers.
(d) Supports.
(e) Lightning protection.
I1. THIRD-RAIL.
(a) Conductor.
(b) Insulators.
(e¢) Supports.
(d) Protection of conduetor rail.
ITI. CATENARY.
(a) Condnetor.
(h) Suspenders and elips.
(¢) Messenger cable.
(d) Insulators.
(e) Supports.
(f)Lightning protection.
I'V. UNDERGROUND TROLLEY.
V. CONTACT SYSTEM.

RETURN SYSTEM
[. BoNDS.
1I. SUPPLEMENTARY COPPER.
111, ELECTROLYSIS.

CONDUIT SYSTEM

I. pUuCcT AND CONDUIT CONSTRUCTION.
II. MANHOLES. 5
[T1. VENTILATION AND DRAINAGE.

*Read before the American Street and Interurban Raliway BEngi-
neering Association, Atlantic City, N. J., October 12, 13, 14, 15 and
16, 1908,
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The attention of the present committee was confined
largely to the following items in the above outline.

FEEDERS—II. LOW TENSION

(a) Underground.—It seems to be standard practice to
use saturated, paper-insulated, lead-ineased cables for un-
derground work, the paper being 5/32 in. in thickness and
the lead from 14 in. to 5/32 in. in thickness. Replies to
inquiries show that one large company is using 5/32-in.
rubber insulation with triple-braid cover, without the lead
sheath. This company secms to indorse this method with-
out hesitation. As this practice has been in use only about
three years, the committee does not care either to condemn
or to recommend it. A full discussion of the subject, how-
ever, 1s urgently invited.

It seems to be the general opinion that some kind of
fireproof protection is needed on the outside of the lead
cable sheath in manholes. Some roads are using asbestos,
saturated with a solution of silicate of soda. A split-tile
protection is recommended by one of the large roads. This
is undoubtedly a superior protection and is advisable if
local conditions permit its use. It is only fair to say in
this connection, however, that the road referred to offers
the above suggestion only as a proposed improvement, and
has not yet installed the tile on its own property. The
committee, however, agrees that the practice suggested is
a good oue, but realizes that it would probably not be prac-
tical to use it on systems already in service without re-
building its manholes.

WORKING CONDUCTORS—I. ORDINARY TROLLEY

(a) Conduetor.—The majority of reports received by the
committee indicate the use of No. 00 round wire on ecity
and Interurban work. A number of companies, however,
are using No. 0000 wire on interurban work and for re-
newals on e¢ity work. In view of the heavier equipments
which are now being operated, the tendenecy toward the
heavier wire is a natural consequence. .

The matter of whether round or special shapes should
be used, is, however, largely a matter for future experience
to determine. The committee believes, however, that the
so called ‘‘figure eight’’ wire should not be cousidered.

It is not the intention to discuss here the use of special
alloys of copper wire for especially congested distriets, as
these cases form special problems for the engineer of each
individual company to work out.

Regarding a standard height for trolley wire, the com-
mittee believes it good practice, and recommends, that the
height of trolley wire above top of rail be standardized
at 19 ft.

(b) Ears and Clips.—The majority of roads reporting
show the use of clineh ears on work now in service. Some
roads, however, on which grooved trolley wire is used, are
using mechanieal elips, but they find that when these me-
chanical clips are to be replaced it is usually necessary to
substitute for them the clinch ear. This fact may in time
influence eleetric railway companies in the determination of
the type of wire to be used, as referred to above, and this
has, therefore, been left for future committees to in-
vestigate.

(e¢) Insulators and Hangers.—It appears that electrie
railway companies are using all types of straight-line hang-
ers and insulators with the round-top bell type predominat-
ing. This committee believes that further investigation
shonld be made by our successors before making definite
recommendations on this matter.

In strain insulators the use of wood is being favorably
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considered by a large number of companies. This type of
insulation has eertain very marked advantages, prineipal
among which are: low fivst cost, {recdom from short-cir-
cuits and the faet that defeets can easily be deteeted by
visual inspeetion.

(d) Supports.—It is the experience of cleetric railway
companies that both wood and irou poles are subject to ex-
cessive deterioration at the ground line. Many companies
have begun the praetice of using so-called wood preserva-
tives for wood poles, but up to the present time none of
these has been able to show definite results.

For iron poles the eommittee can, however, recommend
withont gualification the nse of an iron sleeve shrnnk on
all iron poles at the ground line. This sleeve should be
2 ft. in length and so placed on the bntt seetion as to have
the middle point of the proiceting sleeve at the ground line
wlhen the pole is set in place. I is good practice in re-
claiming eorroding ivon poles to place a protecting sleeve
like the above and 1 i larger in diameter than the pole
at this point, over the buti seetion at the gronnd lines, and
then fill the space remaining with some self-hardenng fluid
which will effectually keep ont moisture and vestore the
original strength of the pole. Yonr commiftee recommends
that iron poles be purchased complete with this protecting
sleeve.

1L PIIIRD-RAIL

(a) Conduetor.—Six roads have rveported on thivd-rail
construction. Three of these are nsing the over-rnuning
type and three the under-rnnning type of third-rail. One
type of over-running only is deseribed.  T'his consists of {he
A. S. C. E. seetion weighing, in one instance, 85 lb. per
yard and in the others 100 1b. per yvard. Two types of
under-running vail have Dbeen deseribed:
Wilgus type and the Farnham type. The former is the
well-known bull-head type weighing 70 lb. per yard, and
the latter is a U-shaped section, varying in weight from
55 1b. to 80 Ib. per yard.

(b) Imsnlators.—Three kinds of insulation are used with
the over-running type of rail: wood, reconsiructed grante
and composition. Four kinds of insnlation are used in {he
under-running type: wood, poreelain, semi-poreelain and
composition. The breakage of insulators for the over-run-
ning types reporied is 2.76 per cent per year. The breakage
on the under-running {ype is 3.36 per cent per year, hased
on the information now in the hands of the committee.

(¢) Supports.—The spacing of third-rail supports varies
without respect to the type of rail. The spacing most used
is that of 10 ft., with a maximum in some instances of 11
ft. and a minimum of from 5 ft. to 6 ft. These locations
are apparently governed by the lengths of third-rail and
the standard tie spacing in use. The weights of brackets
varies between 9 1. with the ovev-running rail and 13 lb.
to 20 1b. for the under-running rail.

The commitiee can see no reason for sueh great diversity
in spacing of snpports, and would recommend that a spae-
ing of 10 ft. be used on all third-rail eonstrnefion where
30 ft. eonductor rail is used, and 11 ft. where 33-ft. con-
ductor rail is used.

In all eases but oue, the snpport for the bracket is an
extended tie, which is also a part of the track struetnve.
In the one case referred to il is entirely independent of
the track structure. It wmight be well in this conneetion to
note that the road referrved to reports an absolute lack of
insulator breakage, undoubtedly aceonuted for by the above
condition of supports independent of track strunceture. The
completed strueture is illustrated n Fig. 1 for the benefi

the Sprague-
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of these who are in a position to use this method of
tustallation,

(d) Proteetion of Condnetor Rail.—None ol the
panies veporting over-rnnning third-rail tvpe of construe-

{ion has protection installed (hroughout, while the nuder-

com-

running type is protected by wood o fibre. The conunitiee
feels that in third-rail mstallation it s best praetice, and
it recommends, that proteetion be installed (hronghont,
where elearances permit, nvespeetive of whether it be for

nse on surface, subway or elevated wo k.

1. CATENARY

The commitice was instrneted to give speeial attention
to catenry forms of everhiead constraction. 1o following
ont these mstrnetions, information has heen obtained from
comnanies which have this Form of constrnetion already
installed. A valnable paper on the *Applieation of the
Thecry of the Crtenary to Readlway Work,"" wlich should
he f corviee 1o menhers of the Association, hes alsy been
seemred.  This paper forms o pret of the revort and yonr
committee takes this opportanity to acknowledge ifs in-
debicdness to the author, R. L. Allen, Eneinecr, Arehibald

1.—Power Distribution—Third-Rail Construction in
Subway of t:e Philadelvohia Ropid Transit Company

Eis

Bredy Compeny, Svracuse, No Y. [This paper will be
fonnd elsewhere.—Eds.]
(a)Condnetor—"The majortty of

show thie use of No. 0000 grooved trolley wire for catenary

companics  remorting
work, which size ond shape the eonmittee recomrnends.
There hes veeently been adopted by the manafaetnvers of
wire a stondnd seetion known as the ** Ameriean Stand-
ard.” After sulfictent experienee shall have been had with
this seetion, it should either be adopted or modified by the
proper committee, and passed npon by the Association for
use s oa standard.

(b) Suspenders and Clips.—N\1 companies show {he nse
of the meehanieal elip and there seems o be no donbt but
that this will continne to be modern practice.

A rigid form of snspender is recommended by the com-
The question as to whether the suspended should
In this conneetion

mittee.
clamp the catenary is still an open one.
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attention is called to Mr. Allen’s paper in whieh he vefers
to a method adopted in Buorepe, desigued 1o provide a
sliding feature by means of an additional horizontal eable
parallel to. and a few inches above, the {rolley wire and
supporting the rollex wire by sliding clips.  This scems
to be a =tep in the rieht direetion and the commitiece in-
vites a thorough discussion on this matter at the conventioun.

The present practice in suspender spacing varies from
10 to 46 feet.  Mr. Allen's dednetions are in favor of a
spacing of from 20 (o 30 feet. The eommittee would also
hike to have this subject fnrther disenssed in the convention.

(¢) Messeneer (able—Among” the lines nstalled there
1= a wide divergence 1w sizes and quality of cable used.
The committee reconunends the use of the highest streneth
cable that cou be obtained, in order to develop the full
The cable
shonld be double galvanized and the eommit{ee submits {he
following speeifieations for galvanizing.

advantoge ¢l the catenary tyvpe of construetion.

The golvanizing on the wires composing the eable shall
consist of a coating of zine, evenly and uniformly applied.
The zine shall he so apphied that it will adheve firmly (o the
snrface of the steel wires.  The galvanizing shall be eapable

Fig. 2—Power Distribution—Showing Lizht Type of Steel
Bridre Surporis Used in Catenary Construection

of the following test: The sample shall be immersed in a
standard soltion of copper sulphate for one minnte and then
remoy ed, immediately weshed in water thoroughly, and wiped
dry. This process shall be repeated.  1f, after the fonrth
mnmersion, theve shonld be a copper colored deposit on the
sample, or the zine should have been removed, the lol from
which (e sample was taken shall be rejected.

The standard solution of copper sulphate shall consist of a
solution of commercial copper salphate crystals in waler.
This solution shall have a speeific gravity of 1.185 at seventy
deerees Fehre While a sample is being tested, the temper-
atme of the standard solution ot no time shall be less than
sixty degrees Fehreo uor more than cighly dearees Fahr.

(d) Insalators—The subjeet of insulating supports for
the messenger cable on high tension service vesolves itself
ito the use f poreelain entively: the shape of insulators
depending largely npon the voltage used.

Straiun dnsnlators for lieavy strains should alzo be made
of poreelam. For steady streins aud pull-offs, the use of
wood s permissible where moderate vollages are used, and
« combiuation of wooed and poreelain for higher voltages.

(¢) Supports—The more recent developments in sup-
porting deviees for ecatenary work indicate {he nse of
strnetursl steel bridees rather than poles, thus deriving the
full benefit of the catenary type of constrnetion in the wat-
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ter of long spans.  Fig. 2 shows the light type, as used on
ordinary electvie interurban service.

The opinion of the committee is that a bridge form of
constroetion <hould receive very ecarefnl consideration at
the hands of companies conteinplating the installation of
catenavy, before final deeision is reached on the type of
supports to he used.

This is made an espeeially important

consideration i view of the recent experienee in high main-

tenanee costz, dne {o exeessive deteriovation of wood pole

hnes.

APPLICATION OF THE THEORY OF THE CATENARY TO
ELECTRIC RAILWAY WORK* ’

BV R L. ALLEN, ENGINEEE, ARCHBALD-BRADY COMPANY,

SYRACUSE, N. Y.
The tern “teatenary construction’’ has been applied to-
a method of suspending the {rolley wire by hangers from
a messenger cable.  As this enables {he use of a steel
messenger eable having a unit working strength of over
three fimes that of hard drawn copper we ean have longer
spaus, fewer supports and a contaet wire whieh is prac-
tically level. Bnt to oblain these advantages the design
must be cavefully worked ont in every detail as {the strains.
are zreater and the constrnetion more complieated. In
many respects an overhead contaet wire may be considered
esoa rack, the same qualities being desired and similar
troubles met with as in the track work.
=, of

The wmoving load
the econstruetion
exerted by the trolley wheel or pantagraph. As in a traek,
il s desirable to have the contact wire slightly elastie in
crder to enshion the effeets of the moving load. To obtain
this enshioning effect nuitormly at all poinis is one of the:
dilficulties

comrse. the npward pressure on

with; the other is {o take care of the
expansion aud contraction of the copper trolley wire due to
change in fempevature.  These same points apply to the
crdinary spau wire construetion.  The stvainsg die {o wind
and sleet are the least of the difliculties encouniered, and
can be readily taken care of with the materials at hand.
I this respect it may be noted that while a span of abont

et

5300 ft. between supports is the limit at the present {ime,
it is possible to nse mueh greater spans without exeeeding
ithe safe working strength of steel cable,  The question of
the lateral swaying of the trolley is uot so important as it
looks on paper and may be taken eare of by pull-offs. The
supports may be wooden or steel poles, span wires, or
steel bridges, cach of which has its advantages and disad-
vantages, depending (o a certain extent on local eonditions.
In general the use of long spans is desirable, especially
when a high voltage is nsed on the trolley, reducing the
This point
apphies where a steam iralfie is to be mainiained on the

nmmber of insulators {o be taken care of,
same tracks, as the exhanst is lable to eanse trouble with
Where the foundations are in soft ground,
bridges have the advantage in that each strueture is stable
in ttself owing to the wide base. On the other hand, there
are places where the use of brackets may be necessary
becanse of obstruetions on one side of the rvight of way.
Where more than four tracks are {o be erossed a span wire
i= probably the best solntion, alithongh this involves either
a gnyed pole or very heavy foundations. In eertain parts
of the country where good wooden poles are eheap and

the insulators,

*Presented as a part of the report of the Committee on Power
Distribution of the American Street and Interurban Engineering
Association. Atlantie City, N. J., October 12. 13, 14, 15 and 16, 1908.
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readily obtainable, they will be fonnd (o vednee the st
cost, althongh the saving s not a very large per cent of
the total cost of the overhead construetion,

It is snggested that there may be advantages in the nse
of long spans throngh city streets where there are usnally
The

reason why spans of 300 [, or even more may not he used,

areat  objections to frequent poles. writer sees 1o

especially where the line is straight. .\ constimetion of this
kind would present a handsome appearance and would not
be so liable to be ent in ease of fire. The c¢oxt shonld not
mueh exceed that 100 f1.
as the cost of steel poles does not erease in proportion to
their strength.

ol the nsual spatt construetion,

The loads to be considered in preparing desiens, are the
dead weight, sleet and wind load.
14 thick on all

Ay

Nleet 18 generally as-
at The wind be
assumed at 1 Ib. per rnuning foot of cable, as heing well
With these loads the struetuve should

snmed in, cables. may
on the safe side.
be so designed that the safe working stress is not ex-
ceeded. abont twa-thirds ol' the

limit for steel, one-fowrth of the ultimate strength for

This should be elastie

woad. In the writer’s judgment, havd drawn copper mav
be stressed up to aboaat 30,009 1h. per sq. in. under these
conditions and an exeessive load will canse it to streteh in-
stead of breakiug.

In stringing the messenger cable it is desirable to adjust
it for sag before the weight of the trolley and hangers is
put on.  Incorder to do this the elasticity of the cable must
be taken into consideration.  The ealenlations are rather
complex, involving a long enbie equation and, in order {o
oblain a quick wmethod for praetical nse, the writer has
worked out the graphie solution shown i the illustration,

This 1s not original, being based to a certain extent on
methods sugeested by H. W, Bnek, of the Nizgara Ialls
Power Company, and also by Harold Pender, Pl.D., in the
S Eleetrice]l Waorld, ™

By this inethed we find the true anstressed leneth of the
cable by comparing two eurves, one of which expresses the

[REHIENN N
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By substitnting e this the weight of a sqnare inch of
material one foot long, we obtain, for steel cable, the stress

per soare el

I 1.2 (2)
235 d
and Tor copper
1’ 1.2 (3)
208 d
The streteh is
S 15512 (k2]
M

where M7 s the modolns of elasticity,
Combining (2) and (4), the stretelr of a steel cable due
toits own weieht s

S =18 ()
235 d M
and Tor copper eable
S =15 (6}
2,08 d M
Equations (5) and (6) are close approximations,
The length of a parvabolic corve for a span 177 is
]4 + S d:
.; ]A
i the ditference between the ehord and the cnrve is
AL = 8 .
3L
I the e¢nrve sheet shown the sag is plotted on (he  ver-

The stroieht
The

point where the curves eress is that at whieh the cable will

tical and the streteh on the hortzontal seale,
line vepresents changes in leneth dae to temperatare.

o Tension in thousands of Ibs. persgin. B -
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Theory of the Catenary—Cuarves for 300-Ft. Span of Catencry Ccnstruction

stretelh of 1the erble under its own weiehi For varions sags:
the other, the difference in length hetween the true parabola
and the ehord between the points of sapport. The enrves
for stretelr ave derived as follows:

The center strain in any snspended cable is,

W L2 (1)
8 d
Wheve W oequals load in Ih. per running foot,
L ¢ span in feet,
and 4 sag in feet.

sagaf its orteinal nnstreassed Teneth s the same as the
The that
bhetween supports 3000 £t apavt, will sag Jdown 3

shal. curves shew a steel eable 300 (. long,
strmne
Fi.o 101

between the curves vepresents the difference between the

o i unider its own weight, The horizontal distanse
nnstressad longth of the eeble and the ¢bord between the
peinix  f support. For sags below the point of interseetion
unstressed length of the e¢able ix less than
Where

an «dditicnal To:d is put on the eable. a<, for instance. the

of the curves the
the cherd, above this point great=r than the ¢honl.

trolley wire aud elips, we can express this load ex o mnl-
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tiple of the weight of the cable itself and the streteh will
be increased in proportion. In the case of a certain single
catenary the messenger supports a dead load of 3% times
its own weight and has a net sag of 6 ft. 6 in. By plotting
a new curve for streteh from the original, which may be
doue by the dividers or by direct multiplication of the
abscissae at two or three points, we can obtain the new
pesition of the cable sinee the horizontal distance ‘‘a’’
between the eurves will remain constant—in this ease at
0.09 ft.

For instance, if it were desired to string a messenger so that
it would have a sag of 6 ft. 6 in. with an aditional load of 214
times its own weight, it should be strung to a sag of 4 ft.
9V, in.
ascertained.

In a similar way the effects of temperature may be
Sinee any variation in tempevature affects the
true length of the cable, we must add or substraet this from
the distance “A” and then find the point between the two
emrves (o which 1t corresponds.  If, in the example above, 1t
were desired to obtain the effect of a drop in temperature of
say 20 degrees, we find this will shorten the cable to 0.10 ft.
The algebraic smm of -0.09 ft. and —0.10 ft. is —0.01 ft.
and we find the curves are —0.01 ft. apart at 5 ft. 10 . sag.
Tt will be noted that the elasticity of the eable tends to ve-
duce the effeet of the aditional load and of the e¢hange in tem-
perature.  In the former case the faet that th load is multi-
phid by 314 does not inerease the strain in proportion and in
the latter case the sag does not vary as much zs might be ex-
pected.

As the streteh is a diveet funetion of the strain per sq. in.,
this can be determined also by reading the seale at the top.
The normal stress per square meh i the example given above
at a sag of 6 ft. 6 1. would he 20.500 1h.

Tn preparing these cnrves the value of “M” for steel is
taken at 22>10% The value commonly used is 29 X 109
whicl is no doubt correct for a steel bar but it does not take
into consideration the faet that in a stranded cable there is a
tendeney for the wires {o draw together under stress, which
causes the cable to increase in length more than would a solid
har of like eross section.  The modulus 22 X 10° is derived
Trom several tests of steel eable, the stretell being meas-
wred on a length of 100 f1. in order to reduce the probability
of error. The pull was measured by a dynamomneter which
was checked before and after the tests by lifting a pile of
steel beams of known weight. '

As regards the raising of the contaet wire from the up-
ward pressure of the trolley, some observations taken from
a catenary troley of 300 ft. span may be of interest.

The net sag of the messenger cable at that time (in
winter) was 5 ft. 8 in., the contact wire being cambered 10
in. at the center, and was very tight; the hangers were
spaced 10 i apart. A seale was applied to the tvolley
at 5 ft. inutervals along the span and lifted until it regis-
tered 25 1b. The net rise of the trolley was then meas-
ured. This inereased gradually from 1% in. under the
bridges to 23 in. at the center of the span. It may be
noted that there was praectically no difference between
the stiffness of the {rolley at the hangers and al a point
widway between them.

The change in length of copper due to changes in tem-

perature is one of the greatest difficulties in the mainte-.

A drop of 100 degrees in tem-
perature will cause a copper bar to contract approximately
1 in. for everv 100 ft. of length. If it be restrained at the
ends this will mean an additional stress of 2,500 1b. in a
No. 0000 trolley. In span wire construetion this is partially
taken care of by the variation in sag of the trolley wire.
In catenarv construction where the trolley is supported at

nance of overhead work.
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short intervals there i1s no chance for the trolley to take
up the slack by sagging, consequently it is liable to become
very slaeck in warm weather. TFor this reason the writer
believes that unless there is some counterweight devised
for maintaining a constant tension on the trolley, the
hangers should be spaced not closer than 20 ft. A system
has been developed on the continent consisting of a single
catenary with an auxiliary messenger which is parallel
with the trolley and about 3 in. or 4 in. above it. This
sceondary messenger is hung at intervals of about 30 ft.
by hangers from the supporting cable, and supports the
contact wire by sliding clips loeated about 10 ft. on cen-
ters. The trolley wire is kept at a constant tension by
counterweights located at long intervals. This eonstrue-
tion also provides a praectically uniform cushioning effect,
as the trolley elips are very light and slide up and down
on the secondary messenger.

It remains to b2 seen whether this complication is neces-
sary and whether praetieally the same results cannot be
obtained by a development of the single eatenary system
on the lines suggested above, as follows: :

(a) The use of a light plow steel messenger cable strung
o a small sag. This will allow full advantage of the elasticity
of the material.

(Iy) The hangers themsclves should be as light and flexible
as is consistent with strength and durability. This will tend
{o prevent sparking at the points of support.

(¢) The hangers should be spaced 20 ft. or 30 ft. apart to
{ake care of the expansion and contraetion.

(d) Phere is no reason why spans of 300 ft. or more can-
not bhe used.

———= '9'0"’—_
NEW APPARATUS OF INTEREST

The Westinghouse Eleetrie & Manufacturing Company is
showing two new interpole railway motors. The larger one
is rated at 160 Iip 530 volis, or 175 hp 600 volts. Several
lmndred of these motors are now in use on the Boston Ele-
-ated Railway.  The smaller motor is rated at 50 hp 500
volts, or 60 hp 600 volts.

The purpose of the double rating is that the operator may
not bhe misled in the scleetion of his equipment, 500-550
volls having been the usunal standard railway voltages. At
the same {ime, it permits of roads which can obtain approxi-
mately a 600-volt average taking full advantage of the
saving in conduetor and cquipment cost made possible by
the higher voltage. Great claims are made for the efficiency,
overload capacity and commutation ability of this class of
motor, of which the Westinghouse Electric & Manufacturing
Company is manufacturing a full line.

The same company is also showing a large single phase
motor of the same type and size as now used on a number
of roads throughout the country. A very satisfactory condi-
tion is reported in the operation of this single phase system,
especially in eonnection with heavy railway work. The New
-York, New Haven & Hartford Railroad is using more than
40 locomotives equipped with this system with success, both
as regards operation and maintenance. Other successful
heavy service installations have been made by the Grand
Trunk Railroad Company for the operation of trains through
Sarnia tunnel, by the Spokane and Inland Railroad Com-
pany, and by the Erie Railroad Company, on its Rochester
and Southern division. The latest road to put in operation
this system is the Chicago, Lake Shore & South Bend Rail-
way Company, operating between South Chicago and South
Bend, Indiana. One of the cars to be used on this line is
now being exhibited on the track space by the Niles Car
Company.
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SPRAGUE-GENERAL ELECTRIC AUTOMATIC CONTROL*

BY F. E. CASE, ENGINEER OF RAILWAY EQUIPMENT, GENERAL
ELECTRIC COMPANY, SCHENECTADY, N. Y.

When Mr. F. J. Sprague first suggested the use of several
motor ears in a train, all controlled by means of pilot wires
from the head car, he urged the adoption of automatie
aeceleration; that is, means for maintaining a definite
amount of current input to the motors. In the first com-
merecial installation of multiple unit eontrol, on the South
Side Elevated Railway of Chicago, each car was provided
with a eurrent limit relay for automatically governing the
motor current, independent of the other cars in the train.

The form of multiple unit controller in universal use,
both in this country and abroad, comprises separvately ac-
tuated switeh units, or eontactors, each one having the
funetion of a controller finger and ils aceowmpanying
eylinder segment. The countactor manufactured by the
General Eleetric Company is directly operated by an elec-
tro-magnet which derives a small amount of line current
through the master controller.

The eontactor type of controller has many advantages
over the eylinder form, ineluding the ability to provide a
powerful individual magnetie blow-out for promptly extin-
guishing each are, the isclation of the eontacts, and the
rapidity of making and breaking the cirenit.  As each
contactor 1s a complete element, it has the further advan-
tage of great flexibility in arrangement and grouping for
obtaining various motor and resistance ecombinations to suit
different conditions of operation and eapacities of equip-
ment.

Type M (eontactor) control manufactured by the Gen-
eral Electrie Company has alveady been made for use with
motors ranging from only a few hp
size of 6,000 hp used in steel rolling mills.

For railway serviee the contactors may be grouped in a
single box and located below the ear floor, or, if on a
loconwotive, disposed about the eab in convenient places
without nsing valuable space. When new conditions arise
which require special cireuit connections, there is little
difficulty in arranging the contactors to suit.

In all the latest I type drum econirollers the transition
from the series to parallel connection of motors is accom-
plished by quickly inserting a portion of the original start-

to the enormous

ing resistance in series with the two motors, and then
shunting one of the latter. This shuniing motor is then
open circuited and connecled in parallel with the other
other motor and in series with the resistance, whieh 1s
afterward eut ont in several steps.

One of the important improvements in the operation of
railway motors, first put info general use with eontaetor
control a few years after its adoption, was the ‘‘bridge”’
method of motor and resistance eonnections for making
the transfer from series to parallel. The exact method of
accomplishing this will be deseribed later and illustrated
by a diagram.

Many of the tvpe M, or contaeior control, equipments
furnished by the General Electrie Company are of the hand
or non-automatic type, in which the master controller is
provided with definite points, the same as an ordinary street
car controller, and the motorman notches up step by step
in a similar manner. This form of control is the simplest
in eircuit eonnections due to the absence of automatic parts.

*Abstract of paper read before the American Street and Interurban
Railway Engineering Association, at Atlantic City, N. J., Oct. 12, 13,

14, 15 and 16, 1908, as a part of the Report of the Commlttee on
Control.
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At the present time there are approximately 5500 Sprague
General Electrie type M eoutrol equipments in operation in
this econntry and other parts of the world, of which number
approximately 30 per cent are of fhe automatie type, in
which the current input to the motors is governed by a lnnit
relay.

The automatie form of eontrol has heen found desirable
by different railways for the following reasons:

Fivst, to prevent the abuse of the motors and equipment
due to too rapid eontroller “‘feeding.”’

Second, to obtain an efficient and uniform acecleration.

Third, to insure the maximum eomfort to passengers dur-
ing this period.

It takes out of the hands of an indifferent motorman the
ability to make a very jerky and disagrecable acecleration,
and lie ean coneentrate his attention to the track ahead.

Last vear, in the report of Commitiee on Eleetrieal
Equipment, 42.6 per cent of motor eommutator and brush
holder troubles were atiributed to fast feeding of con-
trollers. It was recommended that automatic devices be
used for limiting to a fixed maximum the amount of cur-
rent the motors might reccive.  There appears {o be no
doubt about the njurious effeets on motors when they are
compelled to take an exeessive amount of current during
acceleration.  Not only do the commutator and brushes
not provided with commutating poles suffer, but also the
gears and pinions, as a destruetive hammer blow is imparted
to them. Some roads have put time Limiting devices on K
type controllers for accomplishing the result in a different
manner, depending entirely on delayiug the movement of
the controller eylinder, but this does not entirely aceomplish
the desired resnlts.

The rate of aceeleration of an ordinary street ear muy be
anything up to the slipping point of the wheels. With the
best eondition of track and when the {otal weight is on the
driviug wheels a rate of 3 miles per hour per second may
be reached for a brief period, but this is not eomfortable
to passengers if produced suddenly. In most instances
where automatie eontrol is used, the maximum accelera-
tion is about 1% miles per howr per second under normal
conditions. It is obviously necessary to set {he current
limit so that under the varied eonditions of load, grade and
track adhesion an average be secured
whieh relieves the motors of excessive strains and yet pro-
duces a satisfactory acceleration.

acecleration will

However, under some eonditions, it is mmpossible {o set
the current limit relay of the plain automatie control to
take care of all the variables. Fov example, if {le limit
relay is set for an amount of eurrent which will give the
car the desired rate of acecleration wlhen empty, on a level
traek, this amount may not be sulficient to start the ear
when heavily loaded, on a sharp curve or steep hill.

To overcome this obstacle several means have been em-
ployed. One is a switch for shuniing the eurrvent limit re-
lay and compelling the control to take additional steps ir-
respective of the current. A second method is to use two
current relays having different settings.  With this latter
arrangement ean be used either a master eontroller provided
with extra positions, in which the current limit of higher
setting will be eut into ecireunit, or a separate switeh for
accomplishing the same result.

With cither of the latter two schemes the ear or train
will be normally accelerated with the relay having the low
current setting, but with a heavy load on a curve or grade,
where conditions require it, the second relay can be put in.

As another means for overcoming the objection to a single
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current setting, equipments have been fnrnished with ewr-

rent limil relayvs provided with dashpots for preducing a
The priuciple of operation is that the
car will aceelerate or cut out all the

tain minimim time under

definite time lag.
resistanee, in
the eurrent
selting of the velay being placed at a higher amomnt than
will he

a cer-
average conditions,
veachied dnring this normal aceeleration. I the car
s heavily loaded or other conditious reguire the motors to
take a much heavier current to aceelerate {he car, the eur-
rent limit relay will eome info aetion and prevent an ab-
normal amouul of enrrent being

Fie. 1

take.
shows

car, cquipped with four 75-hp motors. starting on a level
|
200 N Ne I ) o 2 f N NN
N AVIEAN N I~ N
»
®
é/ﬂa
§
X
< o z « € 4] Z3

Szeonds
Fig. 1.—Automatic Control—Current Record of Lizht Car
Starting on Level

The eurrent obtained on each step in this case was
below the setting of the enrreni limit relay, and the notches

track.

were seenved by a slight time element in the dashpot of
thie relay.
1", 2 shows a current record of the same car, loaded.

while accelerating on a grade.  ln this instanee the earvent
limit relay came iuto action and prevenied the maximum
crvent from exceediug o safe amonnt for the motors

As this is a four motor equipment there ave (wo groups
of motors. the motors in each being connected permanently
in parallel, and each gronp is treated as a single motor in
making the sevies parallel conneetions.  The ewrrent ree-
ord s the amount taken by one pair of motors.

Nine points are shown, on the first five the motors being

in ~cries and the last fomr in parallel. The switehing point
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Fig. 2—Automatic Control—Current Record of Heavy Car
Starting on Grade

i series docs net appear, this point being passed over

quickly when eperating antomatically.

[t will be seen that practieally a unifcrnn current s main-
tained on the motors thronghout the range of acerleration
and that in passing from series (o pavallel, full torgne is
exerted.

The question of accelerating with definite maximum enr-
reut is one reguiving considerable thought, as it e¢an be
readily seen that, if {he torque vequired of the motor should
vary range with the different
service, there must be some method of compensating for the
tixed the Otherwise the

wheel will slip or the aceeleration be too vielent under con-

over a wide conditions of

current value ot Iimit relay.
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ditions of lightest load and the motors will not he able to
start the ear with heavy load on a grade.

1 will
commections are obtained with the automatie type of eon-
trol.

In Iig. 3 are shown the mofor and resistance cireuits, in
a simplified diagramnnatie form, of a representative series
parallel contactor control giving the “bridge” connections.
In the key below the diagram the vartons connections effected
by the contactors may easily be traced ont. The crosses in
the diagram represent the location of contactors and the let-
ters and numerals identify them.

The cap plate of {he master controller is provided with two
series and two parallel points. When turning to the first
point the reverser is tlwown for the corresponding direction
of ear movement, if it has not previously been moved to it,
and contactors Li-1, L4 and S are energized for giving the
series conneetion of motors with all resistance in cireuit. In-
terlocks prevent the wotors taking current unless the reverser
is in the correet position.

On the second point of the master controller the resistance
is cut oul in several steps. RR-% contactor is first closed, cut-
ting out the three seetions of rvesistance adjacent to No. 2 mo-
tor. On tlie sneceeding series steps, the sections of resistance
adjacent to No. 1 motor ave cut ont separately. This ar-

now show how the various motor and resistance
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Fi2, 3.—Automatic Control—Control Circuits

aneement of resistance steps permits maintaining a very
uniform maximmm cwrrent in passing from slep to step.
After (he last series position has been reached. all of the
resistance heing short eiveuited, the “bridge” eontactor B 1s
next closed and auntomatically (he series contaclor S and the
resistance contactors are ()1)0110(1

Ou the third point of the master controller contactors M-1
and M2 are closed, connecting the motors in parallel, the
resistance for No. 1 motor heing conneeted {o ground by M-1
contactor, and the resistance lor No. 2 niotor being connecied
to trolley by M-2 contaetor. With properly balanced resist-
anee, the “bluluo contactor acls merely as a balance for the
difference in cwrrent of the two motors and praetieally no
current passes throngh it.

The “bridee” contactor, having completed its funetion of
transferring the motors from series to parallel, is opened as
soon o5 the transfer is made. This transition is effected auto-
matieally, with no interruption n the sequence, and interloek
contacts on the contactors prevent any change in the order
being prodneed accidentally. 1t will be seen from the dia-
eram {hat, should contaetors M-1, S and M-2 be closed simul-
tdm-mmh, a short eirenit from trollev to ground would oceur
through them, bul the antomatic mterlocklnq prevents the
three switches from being closed at the same time and no
incorveet oyeration can occur.
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On the fourth poinl of master confroller the resistance is
again ent ont in seveval steps.  In operation the countroller
handle may be tnrued to fonrth point immediately and the
contaciors will elose in the proper ovder for first producing
series aud {hen parallel connection of motors.

1t will be noted that the diagram and key show six steps
in series and four in parvallel, hut the first step in series
is of high vesistance and intended merely for slow car
moventent required in switehine aud eoupling aud the cwr-
rent is of sneh low valne that {the curvent Kiait velay will
nof. operate.

The general seheme of operation is that as cach resist-
ance eontactor eloses it transfers ils operating coil from
a lifiing to a holding civenit and also conneets in the ope-
At the
same tihme that the resistanee contaetor is closed the enr-
rent limit relay, whieh is provided with a lifting ¢oil in the
contactor eirenil, vaises and interernpts the lifting eiveni
to prevent fnrther progression of (he contactors nutil i
If the motor enrrent flowing through the

rating coil of the contactor Tor {he snececding step.

again  drops.
series coil is sufficiently hieh the relay will not hwmwme-
diately dvop, and in this wanner the antomatic enrrent
liniiting featnre is secmred.

Fig. 4 shows the contvol cureait comectious from the
contactors and intevlocks in a

master controller to the

simple diagrammatic manner.  The small donble ¢ireles in

Reverse
S

Master Controller

1230 Live

Tig. 4. —Antomatic Control—RMotor Circuits between Con-
trollers, Contactors and Ianterlocks

the cireuit represeut resistances which have an approximate
value equal to that of the contactor coil.  These cirenits
operale the neeessary contactors for connecting the motors
in series with all the starfing resistanee in. The line yelay
is closed as it is counccied acvoss the motors.

Wheu it 1s desired to noteh up slower than the normal
rate (he master controller handle is brought {o t(he first
point and the ear slowly starfed.  To seenre a slight
inercase in speed the handle is twrned to the second point
and returned quickly to the trst. This operation will 1if(
the eurrent lhwit velay and the contactor for the second
step, but, as it ents off the lLifting cirenit, no more con-

This
method of operation can he followed nntil all resistanee

tactors will he closed nntil the movement is repeated.

coutactors ave elosed and nll series 1s reached.

If desired {o cut out the resistance slowly i parallel, also,
the controller handle is then hronght to the third point
and the mwofors will be conneeted in pavallel with all
resistance in. DBy tnrning (o the fomrth point and hack
quickly {o the third, a stuilar operation to thal in series
will result.
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REPORT OF COMMITTEE ON EXPRESS AND FREIGHT
TRAFFIC*

LY Il 1T POLK, CHALRMAN, % M. PAXTON, W. S. DIMMOCK, J.

L. LATHROP, A, L. BEASTMAN,

In April, 1908, blanks containing 32 questions velative
to express and freight trallic were sent by yonr commitiee
{o 303 eleetrie railway companies in an endeavor to seenre
some valuable and iuferesting data bearing upon this suab-
jeet.  Of these, 128 companies failed to muake veply: 77
companies vetmned the blanks, stating that they were not
engaged in express or freight traffie; and 95 companies
answered the guestions, stating they were handling freight
o1 express, or both.

These answers were, iu most eaxes, very icomplete, show-
ing either that many of the companies engaged in handling
express and freight did not care {o give the information,
or that their records were sueh that the data desired was
not available. The chavacter of the answers received, to-
aether with the faet thar so few companies replied, leads
vonr comnittee to believe that the majority of the com-
panies engaged in handling express and freight do so in
conneetion with theiv pazseuger traffic and keep no separate
records. Yonvr committee deems it very umportant to keep
separate records ot the express and freieht departents,
showing eress earnings, operating expenses and net earnings
derived from these depavtments, as in this wav only is it
possible to ascertain whether or not the handline ¢ express
and freight is profitable.

The following i< a smmmary of the information received:

EXPRESS

Q. 1. Do yon handle express? Q. 2. If so, is your ex-
press business iandled in eonneetion with one of the old
line express eompanies? (). 3. Do you operate vour own
express compauy? Q. 4 Do vou make wagon delivery?

We find 61 eompanies engaged in the express busiuess, 22
compaies in ennneetion with the old line express companies
and 39 enmpanies operating their own express.  While 39
companiex ¢laim to be doiug an express binsiness, only four
maintain a wagon piek-up and delivery. Just what wonld
be censidered an express service withonl wagon piek-up and
delivery is rather confusing and we believe that this ques-
tion conld not have been thoronghly understood by {he
comnpruies Ko answering.

Q 5. Do yon find it profitable to handle express in ¢on-
neetion with the old line express companies ?

Twentv-one eompanies find it profitable, while four eom-
panies find it nnprofitable.

(2. 6. Do you consider it profitable o operate your own
express compay ?

Thivty-cieht eompanies find it profitable,
find it unprofitable.

Q. 7. Whal per cent of your gross veeeipts are oblained
from your express department?

The peveentage of gross receipts reported by 19 companies
cperating their own express company are as follows: (.02,
005, 0o, 1.0, 1.5, 2.0, 2.0, 2.1, 3.0, 3.5. 3.7. L0, 3.0, 5.0, 5.83,
6.25, 6.3, 7.5, and 8.0. The pereeutage of eross reeeipts re-
ported by 8 companies operating with old line express com-
panies as follows: 0.05,0.22, 0.4, 1.0, 1.8, 2.0, 2.5, and 13.6.

Tt is the epinion of (his commitice that, as

Six companies

a general
proposition, with few exeeptions, it is preferable o lease
the express privilege to 2 old line express company ou a
percentage basis. We do not believe that a {onnage hosis
Onv

reasons for recommending a controet with an old line ex-

is a fair and equitable bhaxis for an express coniraet.

press company are as follows:

*Read before the Ameriean Street and Interurban Railway Trans-
portatien and Traflic Nssociation, Alantie City, N. J.. October 12,
180 T4, 15 and 16, 1908,
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(1) The old line companies are well established and recog-
nized as carriers of express matter, reaching mmany more
points than ean be reached by an clectrie line or a eom-
bination of electrie lines.

(2) The express companies have tlie proper
equipment, such as experienced employees, wagons for pick-
up and delivery and a complete and well ovganized busiuess-
getting systen, extending the world over.

old line

(3) Such a contract shonld be drawn to relieve the elee-
tric eompany of all liability for loss or damage o ship-
ments or injury to employees of the express company. In
ease of an arrangement whereby a railway employvee acts
also as an express company employvee, the contract should
at least provide that the express eompany should be jointly
liable for injury to such employee.

(4+) When sueh express maiter is handled on regular
trains we believe that the electrie railway will find it pro-
duetive of more revenue than if handled by their own eom-
pany.

This opinion is not concurred in by the whole commitiee,
the exception taken is that there are cases when it is more
profitable for au electrie railway {o conduet ils own express
department.

FREIGHT

Q. 8. Do yon handle freight?

We find 56 companies handling freight, 43 in earload lots
and 51 in less carloads.

Q 9. What motive power do you use to handle freight ?

\\ e find 54 companies nsing electric power and two eom-
panies usine steam locomotives.

Q. 10, Do you use eleetrie lu('mmmvos for handling ear-
104«15, or do you handle carloads in express ears?

'l\\(lnt_\‘mn(' companies use eleetrie locomotives and 30
(-ump:mi(-s use express motor cars to haul earload bnsiness.

Q.1 Do von maintain agents at all stations?

'l \wut\ Eour mmp(uuec maintain agents at principal sia-

tions.  Eighteen compauies are condueting a freight busi-
ness withont agents.
Q. 12, Please state fully the organization of yvonr freight

dep riment.

After a earveful perusal of reports suboitted the eom-
mittee believes that it is de nonstrated that a nwmber of
companies are handling freight and express without having
a preper organization therefor, and we recommend that this
cuestion shionld have verv careful consideration on the part
of the management of those roads attempting to handle
freieht or express traffic.

Q. 13, 14, 15 and 16. DParticipation in joint
divisions with steam road conneetions.

We find 12 eompanies are participating with steam lines
in interstate {raffie, 10 c¢ompanies participating in joint
rates and divisions with steam roads as follows: 15- 2- 5-
I- 4 2-2-3-3- 4. Seven eompanies have been refused joint
through rates.

Relative to joint rates between steam and electrie rail-

rates and

ways we deem it advisable for all elechiie railways {o join

all possible conneeting steam and eleetrie railways in

throngh rontes and division of rates, thns enabling the elee-
trie line to handle a larger volume of business to a greater
number of points

Q. 17 and 18.
steam lines.

We recommend that no sueh action be taken at the
present {ime, believing that this question will solve itself to
the satisfaction of all parties in less time than would be
cousmmed in attemptineg to foree sneh reeognition. The
Interstate Commerce Commission now has the anthority
nnder the Aet to Regnlate Commeree, after a hearing on a
complaint, {o establish throngh routes and joint rates and
to prescribe the divisions when the earriers complained of
have refused or negleeted to voluntarily establish such
through rontes and joint rates, provided no reasonable or
satisf2etory  throngh route exists. This will eventunally
result in general recognition.

Ifund for seeuring proper recognition by
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Q. 19. Are your rates and classifications made by your
state railway commission?

We find only 12 companies using rates and classifications
made by state railway commissions.

Q. 21.  What is your average rate per ton-mile?

Answers to tlhis questlon were received from 11 companies
giving the average rate in cents per ton-mile as follows:
1.0, 1.5, 2.0, 45, 7.0, 7.1, 7.5, 10.0, 11.0, 13.33, and 30.0.

Q. 22, What is your average gross revenue per ton-mile ?

Answers to this question were received from 10 companies
giving the revenue per ton-mile from 5 cents to 95 cents.
We are of the opinion that some of the answers must be
wrong owing to the great variation in the figures.

Q. 23. What are your average net reeeipts per ton-mile?

So few answers were given to this question that we have
not given figures.

Q. 24 What is your average haul?

Twentv-four companies answered this question, giving
average haul, in miles, as follows: 2.5, 3, 4, 6.66, 7, 8.25, 10,
10, 10, 12, 15, 16, 18.3, 20, 20, 20, 23.25, 24]6 25, 26 26, 40
and 69.

. 25, What per eent of your gross receipts are obtained
from vour freight department?

Thirty-one eompanies give _the following figures: 0.3, 1.5,
2.0, 2.5, 3.0, 4.3, 4.6, 5.0, 5.0, 5.5, 5.5, 6.0, 6‘3. 7.0, 7.8, 9.0, 12,

12, 14, 15, 15, 15, 16.6, 17, 18, 19, 20, 24, 25, 27, and 30.

Q 26. Do you maintain a regular schedule for frelght
trains and are they shown on tlme cards?

Twenty-four eompanies maintain a regular schedule for
freight trains.

Q. 27. Do you consider the handling of freight on your
lines profitable ?

Forty-fonr comnanies eonsider it profitable. Ten consider
it unvrofitable.  Twentyv-one companies do not answer the
question.

Q. 28. Whai facilities have vou in the way of terminals,
vards, freight houses, ete.?

We find 20 eompanies doing a freight business without
terminals, 11 eompanies failed to answer, 18 companies have
freight honses, 21 companies have freight houses and
sidings, H companies have freight honses, sidings and team
tracks, and 2 companies have freight houses, sidings and
team t1aceks and stock vards.

Q. 29, 30, 31 and 32. After a eaveful pernsal of the
answers received to'the supplementary questions we believe
we voice the opinion of a majority of the managers of
companies engaged in the freight traffie, when we say that
eleetrie railways should adopt the classifieation and rates in
use by the steam roads in the territory in which the electrie
line operates and that it is not practicable to attempt to
secnre a higher rate notwithstanding that eleetrie railway
service is usually better than the service offered by the
steam lines.

We believe in offering every indueement possible with a
view to securing industries on eleetrie railways.

We believe in private right of way in =o far as possible,
as the operation through the streets neeessarily restriets the
volnme of freight business whieh ean be handled.

—_ e

THE CARBON TRANSIT COMPANY

The Carbon Transit Company, Maueh Chunk, Pa., was
recently purehased by a syndicate eomposed of the follow-
ing gentlemen: J. M. Wolf, of Wavnesboro, Pa.; J. F.
Gevser, Wayneshoro, Pa.; L. H. Mountney, Mauch Chunk,
Pa., and C. H. Latter, of Bethlehem, Pa.

On Sept. 22 the Transit Company was organized with the
following officers: Mr. Van Smith, of Waynesboro, presi-
dent; C. H. Latter, viee-president: J. M. Wolf, treasurer;
J. F. Geyser, secretary and general manager; L. H. Mount-
ney, general superintendent. Directors, Horace Lentz,
Mauch Chunk: J. Dolan; C. H. Latter: J. M. Wolf; J. F.
Geyser and L. H. Mountney. The property will be put in
first class eondition, new rolling stock bought, storage bat-
tery system installed and Flag Staff Park will be improved.
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REPORT OF THE COMMITTEE ON POWER GENERATION*

BY Gt II. KELSAY, CHAIRMAN, WAL, ROBERTS, GEO. B. DUSINBERRE,
G. A, HARVEY, R. A, DYER, JR., C. F. BANCROK'T.

The snbjeels given partienlar consideration by this eom-
mitiee were:

(a) The Practical Operation of Steam Twbines.

(b) Steam Meters.

(¢) IFlue Gas Analyzers.

At a committee meeting held at Bufalo, June 17, certain
questions were prepared which were regarded as essential
to submit to member companies and associate members of
the association on the subjeets nuder consideration. Ifrom
the total of about 234 inquiries sent (o mewber ecompanies
we received 32 replies bearing on the subjeet of steam tur-
bines, 2 replying to the subjeet of steam heaters and 14 on
the subject of flue gas analyzervs.

(A) PRACTICAL OPERATION OF STEAM TURBINES

It was the aim, while investigating this subjeet, {o obtain
information as to the relative merits of the two types of
prime movers from member companies which have had tur-
bines in operation for some time, and which have also had
expericnce with reeiprocating units, in addition to obtaining
replies to a few questions applying only to the turbines.

Of the total of 30 questions on the data sheet sent out
on this subject we have tabulated for comparison replies
on the more important questions asked, so as to give this
information in full, as nearly as possible.

Of the companiecs receiviug the data sheets, 32 responded
in whole or in part. In the compilation of the information
thus received, cach company replying has been given a dis-
tingnishing number which is the same for all of its answers
on the subjeet of steam turbines, thereby enabling one to
connect the several answers of any one company. The
compilation is as follows:

DATA ON EXPERIENCE WITH STEAM TURBINES

0. No. turbines Length of Total cap. Normal vac.
No. cap. kw. service recip. units in in.
ils s oo o B0 6 MO0 vooeew O30HD. ... 26 to 27
summer
1 yr D Mo s :ws
2 BENs 00 000 o 3yr,6mo...... 800 kw......27%
1 v 6imos .65 %
3 ;ll 1600 o0 0 s @ 42 YL 8000 55 505 2000 ToRT i v w1 o 26
75
4. 13000:c:wisess 2 M0 cnes 8600 kw. ...
5. it 500:wimsmins 1 ¥ 6 MO%5: 50 s I300hp . ...
6. 11500.........35yr. ceee.. 1T00KW..... to 291
2 B00L . o l1yr,5mo......
T 120004 ¢ 5w i mo s 5 800 W e 5 i ol
SO 200000, kel SETES s S200 LY » o o oenr » 2
9. 21600......... 2.yr . 3 29
11{. 1 500 wiwisus 3 yr, 3 1200 kw. .
It R
1800 kw
12, 3500 kv viv v A2e to 2
above ah%olute
13. 1 25,400 kWi ¢« 5 27% to 28%
14. 5 . § 0 atawees 27%
i1i5: 8D B 3 5 .28
T 3000% ... ouves 6 51k o ©.30,950 hp
165 I 400s:m:mvmesn OB MOssmems caicmoes 27%
1 1000 kw
1. LAS00. v cmeao sl ¥E | e @EeE e 27 to 28%
13
18, 2 4700 kw...... No.
19, 4900 hDw s w5 0282
20. 250 kw
200 2 GO0 e st e BV . et o s 27
3850 kw
22 v .26% to 27
1000 kw
2830 . 2800 kw
24. .18,000 hp .
25. 350 % we to 28
26. 3000 Kw .« -\ s s 28
27 Cooanodl
2500 kw
28. 5 80 gl S 2R
3000 kw
29, Y to 28
30. 1500 kw. . ... 27T% to 28%

*Abstract of report read Defore the American Street and Inter-
urhan Rallway Englncering Association, at Atlantle City, N. J., Oct.
12, 13, 14, 15 and 16, 1908,

31.

32,

2 800 .05 5s oo L O YL, osaens Gisiis 3w e 2 0 O 28
1 500.........

12000 .:.. cewn

1. 8000, cose:s C G MO% s o ITAD0RW 5 o 55555 28

What Is the difference between turbine plant and reciprocating
elflg.;nelplant in fnel consumption per kw-hour nnder like conditlons
of load?

About 25 per cent saving with turbine at 50 per cent load factor,
engines at 65 per cent load factor. Iingines not in best con-
dition. Corliss would ao better.

With high vacuum and variable load the turbines will do from
10 to 20 per cent better than engine plunt

5, Ituel (0n>umptmn (e same, tnrbine running condensing under
26 in, vacuum and engine running (un(lcnmng

6. General results for above period arve in favor of turbines.

8. Turbines about 2.84 1bh. ldugine about 2.G9 Ib.

9. In turbine plant total eost of power iy about 75 per cent of cost
in c¢ross compound condensing Corliss plant huilt 6 yr. ago,
both plants being equipped pl.lcucallv the sawme, except engine
plant has smaller units.

10.  About the same,

11.  In 2 well designed plant in favor of turbiue.

13. About 15 per cent in favor of turbine.

15. With good first-vlass reciprocating engines, condensing cconomy
in operation is appmxiumtely the same.

16. They are about the same, taking auxiliaries into Lonm(lnl‘mon

17. 'Purbine under similar load ahout 6 per cent in favor of engines.

18, About the samec.

19. “Tnrbine 19.35 1b. steam per kw-hour. Engine 30.96¢ 1b. steam
per kKw-hour

22, Corliss require about 25 per cent more coal per kw. All depends
upon the condition of engines and turbines. llave had tests
where turbines required 15 per cent more coal thau the en-
gines, due to dirt on blades.

23, Very little, all conditions being equal as regards vacuumn and
superheat ; taking into account auxiliaries in both cases would
favor reciprocating f)lant.

24,  All things being equal, there is a slight difference in favor of
thie turbine.

27. The turbine has an advantage duc to high efficicncy on a high
range of varying load.

98, Engines a little more economical with us.

29, Cannot find any difference.

30.  Turbine uses about 10 per cent more steam than the engine,

32, Il'ractically equal.

Do you consider it If not, which has the Do you inspect your
equally necessary advantage in_time, turbine systemati-
for turhlnes and re- and how much? cally and to what
ciprocating engines extent and at what
to be heated up he- intervals ?

fore starting, and
which has advan-
tage in time?

'-l:la

....... w5 s & 0 50 5 SAINEs Every 10 months,

s o0 el Turbine can be startedBearings twice a year.
instantly and put to Wheels once a year.
work. Ingine shonld
have several minutes.

. Yes.............Reciprocating en gineNo, inspect externally

has advantage Dby every day
one-half time of tur-

bine.
B8 ¢ s bty o # 5 ShE Turbine one-half time. Six months.
............... . Both the same. I»y taking out the in-

termediate and noting
the erosion on blades
albout every 6 months.

NOE o 50 ¢ 6 G 6 5 One turbine per month,
with 4 turbines, 3
times per year.

TR s 5 o1 2 ....Turbine from 5 to 10 Every 3 months to
minutes. check clearance.

S5 bososooaToDoATAD Doth the same. Four times a year we
examine the lower
guide and step bear-

’ ings.

0, imss ssme «eeses.Both should be thor-Lift up top half of
oughly lheated, but case once a year.
think engine could be
started in short time
with greater safety
than turbine.

10, ssvwiwwswsms s Both the same. Give it an internal ex-
amination every three
months.

1ls 15 oo E @ § e «+++Yes, bnt turbines haveFor wheel clearance

advantage. every 60 days, valves
2 to 3 times per

) yvear.

LB e v or g i g o i 6 0 ...lingines can be started

more quickly.

13. «..Both the same. Every four months.

kel 1 «++ Both the same. ¢

15. 11 ol (o1 o foRelEE Approximately once a

R year.

16: <cox - 3 o s B R B .Both the same. Open once every 4
months

17. Yes.............lingine has advantage. Every night by care-

fully looking over
everything and gag-
ing for step bo'u‘mgs

20, Yes. vme vevv....Turbine has some ad-From ome  to three
vantage. months.

DD YeSi i wesmsmams Requires a little moreOnce every year. REx-
time to start turbine amine all blades and
because oil must be clean all hearings:
pumped up first. thoroughly clean

blades after running
by three years,

23, Yese:wiwmesnas « ... Slightlv  in  favor ofBExamline buckets and
turbine, nozzles twice a year;

:top and guides four
imes a year.

04, HlE  wewvnwimins

DD, i e o c00.608 o Machmes are inspected

about every six
months.

26. Yes..ouvovun.n ... Turbine half the time
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27. Yes, particularly Engines have advan- Opened for {nspection
tnrbines. tage. cvery 6 months, scale
eaused by the gland
water is  removed.
and turbine clearance
taken.

28 YeSouswmeunms «...Engines have advan- No.
tage. .

20, Yes..seasa: L TLr. Every 6 months.

B0, NOSs e s w s maw g me e Basicr to startengines KExamine clearance
than turbines with abont every three
auxiliaries. inonths ; inspect

blaces for wear
aiout once a year.

DL e s & 5 8 & 5 bukl Ba [very 3 or 4 months
and  oftener if pos-
sible.

T2 NiOSe cov 02 0 Beonoon .. Turbine has advantage We intend to make m-

spection
months.

in time. every six

Does your experience indieate that the erosion of turbine blades is
going to be a material factor in their maintenance?

1. Cannotl sce any erosion in onr bladces.

At this thme eanuot state: no perceptible wear,

Iad no trouble from this source.

Iron or steel blades, yes; bronze. no.

and K. No. '

9. No. and particularly if snperheated steam is used.

10, It depencs on guality of steam.  No.

11. Cannot say: with three years' experienec no tronble of that kind
has developed.

13, 14, 15, 16, 17 and 18, No,

Have not had snflicient experience.

. No.

2. We have not had any crosion of blades.

. Not had suflicient time to determine.

. No.

. Expericnce too limited.

. No.

. No. We expect to remove several rows during October.

28, Not nnder favorable conditions.

No.

Not at all zerious.

No.

Considering the decreased efficiency ol the lmjhim_x mder 51\‘01-10:1(1.
to what extent is the use of the overload capacily jnstified in carry-
ing the daily peaks of railway service?

1. Would fignre on 25 per cent overload for railway peaks.
2. Full overload capacity can be carried on one honr's time to betier
advantage than putting in another unit. <

4. Use reciprocating engine for peak loads.

5. Abont 22 per cent. .

G. Wonld earry reasonable overload at peak. but not to invite inter-
rupticns,

8. To abont 50 per cent overload. .

9. Character of load and station conditions must determine this.

12. Under our conditions, 100 per cent overload.

13. Fwenty-five to 30 per cent. . .

14. Thirty to 40 per cent for peak loads of ordinary duration.

15. For suburban practice. 50 per cent account character of load.

17. I do not consider there is any decrcased efficiency on overload.

19. 1lave not earcfully gone info the matter: depends largely on
nature and length of peak load. . . 3

21. We find the overload capacity more economical than reciprocating

nnits.

22, It is very important with us to have the overload features, as we
frequently have an average load of 1100 kw per 1000 kw unit.
Load is frequently 100 per cent over normal.

IForty per cent: we find little decrease in economy.

. We use overload capacity only for breakdown service. .

5. We consider the turbiné far superior to reciprocating cngine to

a peak on a temporary overload: when an overload of

from 50 to 100 per cent is suddenly encountered it is hardly
noticcable to one in the turbine plant.

26 and 27. Tifty per cent.

20, In plant of this size, fully jnstified.

30, To the maximnm possibie extent, Rnt, not economy when the

peaks slow down the machine from overload.

31. Do not believe in overloading at any time except for emergency.

32, If overload can be carried withont starting another unit.

Soto
Uk L0

Replies to the first three questions reveal that the period
of observatlion extends in some cages over Tour years, the
average being two years and three months.  They show
that our replies come from those who have had experienee
with reciproeating, direel-counected engines and also the
older types of belt-driven units, ranging from 2700 lkw
down to 200 kw, and with turbines from 5000 kw down to
75 kw, showing a wide range over a satisfactory period of
time.

With the above experience with turbine units operating
in railway serviee it is eonelusively shown, with very little
evidenee {o the eontrary. that the cost of repairs and main-
tenanee and labor cost of operation is favorable to the tur-
bine plant. Replies that do not confirm this are from one
or {wo cases where apparently the turbine has been oper-
ated under some adverse eonditions. We have observed
that the economy of labor, cost of operation of the turbine
over the engine, is hardly apparent on plants of less than
1000 kw, but on larger plants it seems to be an important
faetor. In one plant of good size this was given as 0.059
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cent for turbines and 0.108 cent for engines. The same
plant gave cost of repairs and maintenanee as 0.0303 eent
for turbines and 0.0407 cent for engines. These com-
parisons were made where both engines and turbines were
of about the same size. They were the only exact figures
which our mquiries elicited and. therefore, cannot safely
be assnmed as typieal.

The difference between turbine plants and reciprocating
engiite plants in fuel consumption per kw-hour, nnder like
condition of load secms to be lavorable to the turbine.

The veliability of a prime mover in railway operation is
one of the exsential elements in its serviee, as a railway
uuit often has to endwre extreme variation in the load im-
pressed on ity and at oceastonal intervals while under ad-
verse pressure  conditions. Twenty ont of 27 replies in-
dieate that the turbine s eousidered equal to or preferable
to the reciproeating engine on the seore of reliability,
while but five prefer reciprocating engines. IFor operation
under varying steam pressure, the replies are not so de-
cidedly favorable to the turhiue, there being five of the 24
replies favoring the reeiprocating eneine.

Iiven thongh the turbive is a mueh simpler and possibly
more reliable unit than the reciproeating type, the im-
portance of high vacuum and superheat neeessary to its
mast economical operation necessarily adds more compli-
cated and less reliable equipment to hoth boiler and engine
It is probably on account of this essential auxiliary
cquipmient that a great many replies from usefs of the tur-
hine are not wiore favorable to the turbine.

Steam-driven auxiliary equipment is preferred under
niost all areumstances, and espeeially so where the exhaust
ig needed to heat the feed water. From a few replies, en-
cineers preferred electrically-driven exeiter units and eir-
enlating pumps.

The condensers preferved by companies replying were
necessarily of varions types, as local eonditions and quality
and quanity of water available govern their choiee.

The vacaum as obtained by railway eompanies operating
furbines varies from 26 in. to 2834 in., and one eompany
reported operating as high as 29 in., and another at 29V in.

I'rom 31 replies only mne companies reported that they
do uot superheat steam.

One of the earlier elaims was that a turbine, on aeeount
of its simplieity, could be started mueh sooner than the
reciprocaling engine, but replies to onr question do not
prove {his.  Practically all users of turbines report it
equally necessary to heat the turbine and a few report
favorably to the engine on account of the complicated
auxiliary equipment of the turbine.

Replies to the questions, ““Do you inspeet your turbines
systematically by opening?’’ and ‘‘To what extent and at
what intervals?’’ the answers are with bul three exeeptions
that they are inspected systematically, bnt as to the
extent of inspeetion there is a variely of practice. Some
inspeet externally  once each day. while some companies
inspect thoroughly, externally and internally, onee every
three or fouwr months; the internal inspection being for the
purpose of examining blade clearance and removing any
scale formation.

At one time there was a feeling in some quarters that
the crosion of turbine blades and buckets might be a mate-
rial factor in the maintenance and also affect the eeonomy,
but if the experienee of those who have replied on these
points can be considered as representative of what may be
expected, there seems to be little cause for uneasiness on
this score. We note that those who have had turbines in

JRCTRINAN
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nse longest report no evoston. L seems neeessary, how-
ever, to provide proper means for separating entrained

moistire from the steam in all caxes.  One interesting pos-
sibility ix pointed ont in two replies, in
seale ou (e blades, which is sullicient to affect the economy.
It wounld be interesting to know if this wmay not have come
under the observation of others and what

taken to correet it.

{the formation of

steps might be

The veplies on the question of overload indieale a wide
range of practice, it being quite common to take full ad-
vantage of the overioad possibilities of the nnits for peak
loads as being deemed rore economical than starting addi-
tional units. .

STEAM METERS

In undertaking to offer a veport on the snbjeel “*Steam
Meters,”” your committee realized that reliable data on ex-
perience with these instruments would be diffienlt to obtain
o account of the comparatively small number of plants
using them. Ingnivies were sent by the commiltee to all
member companies of the association, bul only {wo divect
replies showing expervience with steam meters were ve-
ceived, and the manufactuvers’ list of sales show that very
few meters arve in the hands of the electrie railway
panics.

com-

A number of indnstrial concerns kindly furnished reports
of their experience, however, and the tabulated data shown
in this report was derived largely in this manner.

In the compilation which follows, each of the 20 users
replyving has been given a distinguishing number whieh is
the same for all of the answers on steam meters,  The tabu-
lation does not contain information obtaiued from the man-
ulacturers of such meters.

The meters that have been in use far more thaun a few
months are mostly of small eapaeity, and ave employved for
measuring steam sold to small nsers, for determining
amounts of stemm eonsumed by varions departments of
manufacturing establishments, and for testing steam-plant
anxiliaries. There are many ‘‘condensation meters’” in
use, but these arve not regarded as eoming within the scope
of this report.

DATA ON EXPERIENCE WITH STEAM METERS

For What Used

.To determine cost of steam used in vari-
ous operations.

.Testing engines up to 50 hp, testing
auxiliaries and measnring sieam for
various processes of manufacture.

3 «veoe.. Measuring steam for a carpet mill where

open butts are used.

4. St. John.............Measuring live steam.

5. St. John.............Measuring live steam supplied to tenant

6

T

Number and Type
1. One 2-in. St John....

2. Two 2-in. St. John..

. St. John....

for plating room.

. 450 8t. John.........Measuring live steam sold at 80 Ib. pres-

sure f01 heating purposes.

. Two 4B St. John.....One for measnring steam at 100 1b. for
use at a laundry 700 ft. from boilers;
one for ice factorv 200 ft. away.

8. 3-in and 4-in. St. John, Measurmg purchased steam at 60 to 125

Ib.: to devide steam charges to different
depaxtments

9. St John: . coass ......Measuun" steam sold for heating.
10. 2-in. St. John....... . Testing.

11. Sargent ..o.ieeeveoes .Test and rating.
2 WS arent oo oh e, 'lp%tmg

13. Sargent .............To determine steam consumption of calico
print drying machine.
TS AToIONE © we s o059 055 &
St. Jobn..,.........Measuring steam sold.
15. St. John...... s
Dodee (G.
Sargent ...

..Measuring stean.
16. St. John. .

.Measuring 100 hp steam supplied fo
bakerv: steam passes to meter through
reducing valve at 100 lh. pressnre.

feeer e

17, St John. &

Sargent ..... .To_determine quantity of steam used for
different purposes in plant: to deter-
mine make-np water used in condensers;

. to measure steam sold.
18. Dodge ..... e eesesTesting 3000- and 5000-kw turbines and

measnring steam used by anxiliaries,

. Assigning proper charges for steam used
in various parts of the plant.

.TFor the sale of stean,

19. Venturl type........
20, St. Jehl e svs vy s sis
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Used Continuously or for Whether Reliable or Not
Short Perviods
1. Short periods only, in
LOSTINDT o ms wies o s mis Reliable.
2. Short periods only, in
testing ..., Extremely reliable.
3. Conlinuonsly s vs s0n Not Lo be depended upon.
4 Continuously ......... Reliable.
5. Continuous e
L e s s s Intirely reliable.
6. Continuously .. ... Very réliable.
7. Continuously ........ Reliable,
S, Both cevvivevsseeaiteliable; shows accuracy within 2 per
cent at 7) per cent load.

9. Continuonsly Jfadrly reliable s

however,

10. Short periods......... Tested by coudensing and weighing the
steam and found meter from 3 per cent
to 7 per cent low; steam not gnite dry.

o YN oo coo0oc o) o miie s o DT ELTATYL S

2. Short Df‘l]f)ds vooInirly reliable.

3. For testing only .Reasonably reliable.

. Continuonsly ........ Unreliable.

. St. John continuonsly

no exhaustive tests made,

P
LU ol =

Dodge for tests.....lteliable, qualifiedly.
16. Continuously ........ Sﬂllsi.utm\
17. Continuonsly ........ Yes, if properly placed for given condi-
tions.
18. Short periods.........IRteadings are consistent and apparently
correct |

will give results as accurate as

e leldt(' (()Ild(‘l)\dtlul) tests.

19. Short periods usuvally. . Yes, when pressure. qnantity of moisture
) and degrees superheat are known.

20. Gonlinuously .o« wsss YOS

Effect of Moisture

1. No expericuce but think cor- No
rection required ..........
. No specific tests, but expori-
ence points to accuracy with-

Effeet of Superheat

experience, but think correc-
tion requived.

No information.

in 2 per cent............

3 ’l’endTn(‘,\' ~to rust  delicate N2 information.
paris.

4. O CIPECE 5 v ioionivin wrs o omoios No effect.

5. No effeet noticed........... No information.

6. Imappreciable in pl‘l(‘th'll op- Correction mnst be applied.
eration ....... . ... ... ..

7. No information as to effcct Boilers superheat about 180 deg.
upon  aecuracy. No me- Does not effect mechanical op-
chanical effect upon instru- eraticn, but don't know its
MEIE ool aiocebn s wrmetnies cffeet upon accuracy.

8. Ordinarily no effect. A large No experience,

flow of water might affect
it. Does not measure en-
trained moisture .........
9. No definite information : sepa-

No information.
rator shonld be placed ahead

of meter. sltome s ot o w B sl E w0 E
LT o e L L No information, .
13. None of the meters we have No experience.

seen take account of mois-
ture. Considerable mcisture
affects acenracy

14. No effect ........ No effect.
15. Affects value of lecm «s.... Correction reqnired.
16. No information......... «... Correction required.
17, N6 effecti. .o cowic o ssmsnns Not noticed in St. John meter.
19. Correction of formula re- Correction of formula required.
quired. ;ewsmemiie i & Errov for 20 deg. difference very
slight.

Effect of pressure variation

. Has to be obscrved by recording gage and correetion applied.

. Same as above.

. Very little.

Same as No. 1 ahove.

. No effect for slight fluctuations above and below normal, but
meter should be calibrated for normal pressnre on Wthh it is
to be used or eorrection must be applied.

. Within 5 1b. variation. no effect; for greater variatlon meter
.records high for low pressure and low for high pressure.

. Ordinarily no effect. Correction required for great variations,
Recording nressure gige required also.

. Slight effect for moderate variation.

. No effect noticed.

. Sargent meter accounts satisfaetorily for difference of pressure.

Effect not marked: diffieult to detect.

C'auses slight error.

5 Sli$ht variation not material ; correction required for great varia-

ion.

. No effect on meters of proper design.

. Can be correeted for.

. A slight variation is not material.

.
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Following are the manufacturers’
appear {o be the
conntry:

deseriptions of what
meters most generally known in this

ST. JOHN METER

These meters are made in variovs sizes for measuring steam
for ull PUEposes up to 1000 hp at 200 Ib. gage pressure; they
ave built for confinmous use. An extra heavy type is made
for measuring superheated stean, compressed air and gases.
They indicate on a dial, and also by a eontinunous curve ploL-
ted on a moving paper chart, the instantancous values in
boiler and rate, in weight of steam, per honr; the curve
can he integrated by planimeter to give total steam consump-
tion for a given period. The chart moves at the rate of 14 in.
per honr. In taking instantancous readings of the meter, the
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Lieight in inches of the eurve above the zero line is multiplied
by a constant to give the rate in pounds per hour; this con-
stant must have proper correetion factors applied if the steam
being measured varies materially in pressure from 100 Ib.
cage, or if it confains superheat. Ten per cent moisture, by
weight, in the steam nakes the reading of meter 0.05 of 1
per cent high. The meter operales on elthel live or exhaust
steam, and at pressures above or below atmospherie. A re-
cording steam gage is required in eonjunetion with the meter
if it is to be used on pressures varyving materially from that
for which it is ealibrated. FEach instrument is calibrated at
the factory to within 2 per cent of accuracy by condensing
and weighing the steam that has passed through it; a separa-
tor is conneeted ahead of the meter when calibrating. Sev-
eral hundred meters have been in use for 10 years; calibration
every two vears is recommended. The principle on which the
eter operates is that with a uniform difference of pressure
on two sides of an orifice throngh which steam is flowing and
a constant initial pressure, the quantity of steam passing
bears a direct relation to the size of the orifice. The size of
the orifice in the meter is regulated by a tapered plug-shaped
valve, which rises (opens) in proportion to the sream usea;
a difference of about 2 lb. in pressure 1s required to operate
the valve. The motion of the valve is communicated directly
to the indicating peneil.

SARGENT METER

These meters are made for indicating direetly the rate of
flow in horse-power per hour, irrespective of pressure, of steam
used for any purpose and up to any capacity that can be
handled by a 6-in. pipe. The meter is intended for eontinuous
service, but does not record or integrate. Ilach meter is cali-
brated separately on commercially dry steam to within 2 per
cent of aceuracy; very wet steam eannot derange the working
parts, and moisture does not appreciably affect the aceuracy
of indications, bat it is better to install meter as near as pos-
sible to the boilers to avoid condensation water and obtain a
steady flow of steam. Superheat in steam introduces errors.
The principle on which the meter operates is similar to that
of the St. John meter in that the steam passes through an
opening varying in size with the volume of steam used; the
mdieating needle is actuated vertieally by the movement whlch
varies the steam orifice, and it is also influenced by a Bourdon
spring according to the steam pressure, so that the readmgs
of the meter do not have to be corrected for variations of
pressure.

DODGE FLOW METER

The General Electrie Company has recently developed a
meter showing the amount of steaw or air flowing, through a
pipe, whatever the pressure or temperature. The meter is
portable, and calibrated for any pipe diameter from 1 in. to
36 in. For steady flow one meter may, therefore, be used on
any pipe line in a plant. For fluctuating flow this may be
done provided the proper calibration curve is used. The meter
is as well suited mechanically to the measurement of periodi-
cally intermittent steam flow, such as oceurs when operating
reciprocating engines, as it is for steady flow, such as occurs
when steam is used for turbines, manufacturing purposes,
heating, ete. The calibration for these two conditions is not
the same. For engine use a special calibration is usually
necessary after the meter has heen installed unless the meter
is sufficiently remote from the engine. The meter has been
found to be accurate within 2 per cent under all conditions
of pressure and temperature; 2 per cent of moisture does
not affect readings.

The operation of the meter is based upon the action of the
varying veloeity of the fluid impinging on a modified Pitot
tube. A plug containing funnels of desirable cross-section
and form is serewed into the pipe in which the flow is to be
measured. One funnel faces against the flow of fluid, and the
pressure therein is equal to the static pressure in the pipe,
plus the pressure due to the velocity head. The other funnel
faces in the direction of flow and the pressure in this is ac-
cordingly less than the static pressure by an amount depend-
ent upon the velocity of flow. The area taken up by the plug
is not sufficient to cause an appreciable drop in pressure in
the pipe.

Indicating Type.—This meter consists essentially of a U-
tube of glass filled for part of its height with mercury and
connected in a suitable manner to the above-mentioned fun-
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nels. The difference in pressure in the two funnels is trans-
mitted to the connecting tubes and causes a difference in level
in the two legs of the mereury column. This difference in
level must always be the same for a given condition of pres-
sure, temperature and flow. The inelination of the tubes from
lorizontal (10°, 20°, ete.) is fixed by means of a level. The
difference of level is read direetly in flow per hour per square
inch of cross-sectional area of pipe on a eylinder under the
mereury tubes. This eylinder is quickly adjustable for any
size of pipe from 115 in. to 18 in., for any desirable tempera-
ture range, and for any pressure from 75 1b. to 225 1b. gage.

Recording type.—The recording meter consists fundamen-
tally of two main parts, viz: The moving member and the
stationary member. The moving member i1s made up of two
hollow e¢ylindrical cups which are connected at theiv lower
extremities. They connect at their upper extremities with
passages in a block, which is supported upon knife edges.
These pussages are counected to the funnels by means of
Lelically-wound flexible coils. Supported by the block is a
scale beam upon which runs a weight which carries the record-
ing pen. This weight is moved back and forth by a helical
screw, which is rotated by a small electric motor fastened to
one end of the beam. The motor is driven in either direction
in such a way as to always keep the beam in a horizontal po-
sition. The stationary member consists of a suitable base
upon which is fastened the supporting frame for the knife
edges and the upper terminals of the flexible coils. The re-
cording chart and clock are also fastened to the base and to
the casing of the meter.

This type of meter has been used on turbines as large as
8000 kw suplied with steam through a 14-in. pipe.

SARCO METER.

The Sarco Fuel Saving & Engineering Company is about
to introduce in the American market a set of indicating and
recording steam meters which have been tried out carefully
ahroad. Their operation is based on the standard formulas
of Zeuner and Napier, relating to the flow of steam from one
vessel to another and the drop in pressure which is thereby
occasioned, and which bears a certain relationship to the
quantity of steam passing. These meters are easy to install,
as all that is required to be inserted into the steam pipe is a
disk having an opening through it slightly smaller than the
inside of the pipe; this disk is placed between ordinary
flanges that may be already conveniently located on the pipe.
These meters are mentioned as showing that the development -
is being carried to such conditions that large volumes of
steam can be measured at high pressure.

GENERAL CONDITIONS

The use of steam meters has so far been confined mostly to
industrial plants where the steam consumption is ecompara-
tively small. The results have been fairly satisfactory. There
are many purposes to which large power stations ean apply
reliable steam meters with advantage. Now that their use on
Lieavy duty has commenced, the development will probably be
rapid, and far better results will be obtained where they are
under the skilled attention of power-plant engineers, who, as
a rule, are of higher class than those connected with fae-
tories, ete.

It has long been considered advisable to keep accurate de-
tailed record of fuel and water consumption and electrical
output of power plants. Records of intermediate conditions,
such as steam consumption by various units, have been secarce,
largely on account of the difficulty of obtaining them. The
steam records are also valuable, and it is to be expected that
more will be seen of them in the near future.

Some of the benefits that may be easily derived from the
use of steam meters are:

(1) Obtaining water rates of power units.

(2) Obtaining equal duty from various boilers.

(3) Dividing steam charges to various sections of a gen-
eral power system, such as railway, lighting, power, heating,
manufacturing, where these are all operated from the same
power plant.

(4) Detecting leakage through traps, pumps, ﬂanves, ete.,
and loss by excessive condensation.

In addition to the tabulated answers included in tl.us report,
the same users of meters seem to agree that they have al-
ready found the instruments valuable for testing; for meas-
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uring acenrately small quantities of steam, and getting ap-
proximaie divisions of steam mused for various processes.
Some complain of the high cost of the meters and the small
variely of uses lo which a given meter can be applied. They

think, however, that there is a large field for a su[isfnetory
instrnment.

(e) FLUE GAS

Iu taking np the subject of flue gas analyzers, yonr eom-
mittec has endeavored to secnre such faels in regard to the
application and operation of instrnments in use as would give
a basis for ascertaining their practieal valne as a part of the
usnal railway power station equipment.

The result of the work we have been able to do indicates
that these instrumenis are of wnquestionable value and the
records, wlhen properly taken and terpreted, offer a means
of detecting defects, both in the constrnetion and operation
of boiler frnaces which might not otherwise be exposed.
Where only oceasional observations are mede, the resnlts may
be as beneficial s the oceasional indication of the steam en-
gine and possibly to a greater degree; and where continuous

ANALYZERS
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records are malnt ined they offer a \.1111“1) ¢ indication of the
character of the fireroom opevation, In facet, some prominent
engincers go so far gs {o the practicability ot de-
termining accurately the elficiency of the boiler by means of
the CO, recorder, flue temperatnres and cozl analysis.
Accompanying curves show (he general way in which sev-
eral factors vary with varation in par cent of €O Curves
No. 1 and No. 4 ore taken from a chart e s'n|m{ml s i R
Westover and appearing in Lower, of April 7, 1903, Cnrves
No. 2 and No. 5 are taken from the rejort h.\ Prot. L. P,
Breckenridee on the S, Lonis hoiler Ciurve No. 3 s
the combination of No. T and No. 2. We apjy veciate that the
curve No. 3 cannol he considered es acenrate, and is only
given to indicate the general conditions exisiing and that
there is a point in practical operation where further rvedue-
tion of the aiv supply may aet to decrense the economy.
Theoretically an excess ‘of even a small per cent of air over
that neeessary (o finish oxygen for all the combustible
shon'd result 11 no loss by incomplete combustion, but prae-
tically it is not possible to sccurc thie thorough distribution

snewest |

tesis.
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of the air necessary to bring this about, and probably curve
No. 2 more nearly represents the actual condifions existing.
It is proper to point out that no set of enrves of this eharac-
{er conld be applicable i1 any specifie case on aceount of the
numerous factors which are jeculiar to each furnace and kind
of coal used. We lm\ also plotted on this chart other data
from tesis by I'rof. Breckenridge at the University of Ilinois
showing the actual exeess air (curve No. 6) and the actual
evaporation {curve No. 7), from and at 212 I'alr. per pound
of z¢h I’rcc, dry eoal. These two cmves are related as being
made from the same tes!s and there were variations between
mdividual tests due to differences in the composition of the
coal used, the flue-ges temyperatures and other items.  They
scem, however, to be sutticiently uniform to indicate a defi-
nite form and direction, and to corroborale the points we
have endeavored to bring out.

A nuamber of questions relating to boiler plants were sent
to the member companies, with, however, bul comparatively
few replies. Some of these questions and replies we give in
tabnlay form and others are coverad in onr conunents.

In the compilation whieh follows, showing the experience
of various companics with flue-gas analyzers, the companics
replying have been designated by sy ecific numbers which do
not, however, corresyond to the serial numbers indicating the
companies in the compilations previously shown on the sub-
jeets ol “Steam Turbines” and “Stean Meters.”

DATA ON EXPERIENCE WITH FLUE GAS ANALYZERS

Boiler
Months 1lorsenower Do You Tlse
Type of Analyzer in Service Avg. Mech. Draft
Capacity Leal
LT R L (0 7,500  No.
2—4  Farco re-
corders .Recorder 24 ....50,000 20,000 No.

1 Sarco indi-
CATOL . oo .Indicntor 6.5,
24

3—Ados .. i 25000 1.800  No.
4—Sarco recorder 16 . 16,000 8,000 No.
5—Orsat ......002 21 L 13,000 4.000  No.
B—ROLCO waswenss snsmamsnivrin 3000 7,000  No.
T—VUechling co: n-
msimetel ol s iaio o s enoeraf AU (O o aime N0
B—TFelilime oo o.all w6 w0 a0 5 S50 swe 100 sums DO
9—-Jones-tulia
and Orsiat. .years covees.eon 2.450 1,000  Yes—partially.
10—R8arco v.o.... I a8 e e Y 9 e 19,200 cins  NO.
11 Sﬂl'(‘O...-...0...-'-..---.-o()“(' v, No.
12 R, = S S Xvs,xfclowded.
T3—ACOS srmsmsneld s @saame s 10 000 5.000
LA— A0S wnies ot afoeoBt s mo o 2100 v 50 05w emsp 11,000 les.
Find a Daily W
Corresponlence
Between 1lligh Average Per Cent "

CO. and Low (0. Usually Ter Cent ODb-

Iland Firing or Coal Consuup- Obtained I'sing tained 1'rior to
Stokers tion Per KW Recorder Using Recorder
Ilour
1—Murphy and
Ronev stokers
anl hand fiv-
INE cwcmimsmecismsmsm e R R s s WS g ——
—I‘one\ stakers
G5 per cent
and hand fir-

ing 33  per
HNE 50000 dDORE 36000000
3—Iland firing...Yes. when o re-
corder is  on-

erating  prop-
By . smenie.. 12 10 Tk oo oo 2 Alout 7.
4—TRoney stokersiNO oo oesveveses 1 cisimssmanss 4 to 6.
H—NRoney stolkerse. . oo o, % 10 10k wyvews b Lo 8
G—Murphy and Ilave not as vet
model  chain tested this out.
o BT o O S R P val 1
& W. chain
o 8
a—¢'hain
10—Chain
11 —Chain (L T
12 - Hand firing...Not bheen alle to
(ELBE simesnmsl® womsnnimsmean 6 tn R
R—TNoss stokers. Yes oo, 0 wsmen s s e About 8.
14—IIand (i
limited extent
and Jones -
SLOROES .uisos AW chutnnesm s L _
Loss on Accceunt of ITnsuflicient Makt Coal Analvsis?
Ay or Ixcess Alr What Is the Anal
1—Fxcess. I—Yes, 12,000 bt 0 nre
3 per cent, ash 11 per ¢ent.
2— [Excess. 2—Yes, alt, 1Lon0 Lot on per
Ib.. 4 per cent moisture—
G5 per cenl ash, 5 per
cent fixed enrbon, 18,5 per
cent velatile.

3—Greater Joss
from  excess
dampers  were

seemed  to  he

3—No—*=1  Cliarfield M1t ap-
air, ITan-l

proximate b, t.ou. 1500
apen  only to 14000 1 2 semi. an-
abont H0 per  cent arvea thracite screenings approx-
after vecor”er was in nse, fmate b, t. u. 9,000 to
without reducing capacity. 11,00v.
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DATA ON LEXPERIENCE WITH FLUE GAS ANALYZERS—Continued

4-—-Excess air.

5—Excess air through holes in
fire.

6—Excess air,

Excess air.

8—Excess of air.

9—TFirst excessive air.
Secoud, an irregnlar fire bed.
Third, insuflicient air.

11—Excess air.

12—Insufficient air throngh fire,
excess air by infiltration.

Excess air.

13

14-—Afl causes.

Where Several Furnaces Dis-
charge Their Gases Into One
Stack. Is It Necessary to Iave
a Continnons Record of Llaeh
Furnace, Or Will Not_a Record
of the Stack Gas Used Give
All the Information That Is
Usually Required?
1 —Separate stack.
2-—Continuous record on stack.
3—Record of each furuace is
best, but good general idea
can be gotten from gases
taken from stack or fuel.

4—Continuons record for each
furnace scemed best, bnt
with experience not neces-
sary.

G—We have individual stacks.

7—Record of each furnace is
hest, as it indicates just
where low (O, is.

8 — =
Rac

11—

12—Not for individual Dboilers,

separate records necessary.
13—TRecord of individual banks

of hoilers are kept.
14-—LEach hoiler.

In the Event of Finding That Ie-
corder Tndicates Unsatisfactory
Conditions, What Steps Ilave
You Taken to Improve Results?

1—Stop ieaks.

3—~Clean soot from gas connee-
tions pipes and stop air
leaks if any. Also stop any
airr leaks through boiler
settings.

4—Wateh condition of fires. coal
and hoiler settings.

fire, using care to

stop holes.

6—Stopped air leaks in settings
and maintained better fires.

methods of firing; fire thiek-
nesses, grate speed. etc.;
change in furnace settings,
overhauling stokers; elimi-
nating leaks in settings.
S—TRegulate air supply. Gener-

aliy too much air will
cause most of trouble.
9—Look for irregular fires. See

if draft over fire is good.
To correet thick fires and
regulate air supply under
arates.

11— Watch fire closer, give usual
attention more often.

12—S8howed more air necessary
for anthracite buckwheat:
and large infiltration.

13—Investigate eause and proceed
accordingly.

14—See some treatise on combns-
tion.

4—Yes, 14,200 b. t. u.—8 per
cent ash, 2 per cent moist-
ure,

6—Yes, 12,800 b, t. u. average
moisture 4 per cent, asb 10
per cent.

T—7Yes, b. t. u. 10,200—moisture
14 to 17 per cent. ash 14
to 20 per cent.

8—Yes, b. t. u. comm. 11388,

moisture 4.59 per ceni. ash
17.97 per cent, average for
6 mos. No, 2 Buck.

] L 250,
Volatile matter, 40.50,
Fixed ‘hon, 48.405.
Ash, 8.55.
11—Yes.
12—12,000 b. t. u. ash 18 to 19
per cent,
13—A>foisture, 1.78 per cent; vola-
tile, 30.27 per cent; fixed
carbon, 54.52: sul]rhur,
1.65 . ash, 11.98,

14---12,600 b. t. n.; moistnre, 6.5
per cent ; ash, 11 per cent @
volatile, 29 per cent; fixed
carbon. 55 per cent; sul-
phur, 1.5 per cent.

Do You Find That Yowr Dampers
Require Much More FEFrequent
LRegulation Than Defore the In-
stallation of the (0. Recorder?

1—IHave not observed any.

2—Indicators on each boiler,

3—Hand damper should be given
more attention.

4+—Not since operators have be-
comte aecustomed to proper
appearance of fires.

6 —
|~—‘ ery llttln more.

S—We use an automatic damper,

O9—

11—Yes. Draft gages and dam-
per casy to adjust ave valn-
able.

12—No.

13—Yes.

14— No.

Can Conditions of TFiring Be So
Regulated as to Give Good Re-
snlts With Iligh Per Cent of
€O, in Flue Gases From Only
g Frequent Analysis?  Or Do
You Regard it Essential That
to Obtain Best Results a €O,
tecorder Should Be Constantly
Indicating the Per Cent of CO.
in Flue Gases?

1—Yes.

3—DMost  satisfactorv informa-
tion can Dbe gotten from
constantly indicating ap-

paratus.

4 Constantly
hest.
H5—Either method 1is satisfac-
tory, bnt a continuous ree-

ord is obviously better.

"
T—Best  resnlts obtained

constantly indicating
recording instrument.

indieating secems

with
and

S&—Record should be continuous.

O—Record should be continuons.

11—Continuous methods good to
teach firemen:; afterwards
an average for the day
should keep him up.

12—Have not been able to make
any improvements by meth-
od of firing.

13—Continnous record necessary.

14— ——
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Ilas [xeessive Attention Been
Due to Struetural Defects or
Laek of Proper Skiiied

ITas Maintenance of CO Recorder
in Service and Operating Ac-
curately Been Important"

Attention?
1—N 1—
2—Very diflicult to keep in op- 2—Principally acct. instrument
erating condition. itseif.
2—No. 3—Drincipal attention required

is in preventing and re-

pairing air leaks in connec-
tions.
4—No, slight. 4—
6—No’ expense, 6— ——
T—Required some time from a T ——
technical person, no factor
in expense,
8—No. 8—

9—No material expense. 9—Delicacy of adjustment.
Trouble of flue vibration.

11—Young man who samples eoal 11—Only trouble caused by mov-

attends. ing instrument from piace
to place.
12—No expense, attention wrifling, 12—
13—Dracticaliy nothing. 13—
14—3%2.00 per ‘montb per recorder. 14— DBoth causes.

In but one case were we able to sceure data showing any
definite resulls as to coal per kw-hour before and after
using the recorder. This showed a reduetion from 4 1b. to
3.5 1h. per kw-hour, and from other comments it scems evi-
dent that the use of it has generally been considered bene-
ficial. In {wo cases the eoal since using the recorder was
given as 2.92 1h. and 2.9 1b. kw-hour.

While many improvements have been made in the design
and constrnetion of these instruments in the past few
years, and while the reports do not indieate {hat the main-
tenance is a serions item, nevertheless it is hoped that fur-
ther effort will be made on the part of the manufacturers
to simplify them and make them less a laboratory instru-
ment, so that they will feel more at home in the fireroom.

In order to get the most accuraie indieation of the action
of the furnace ifself, the gas collector should be as near as
possible in the line of eireulation to the point where com-
bustion ceases,  Tests should be made occasionally of the
gas at this point to eheek against the record taken from
the {lne {o indieate the air leakage, if any, between these
points.  The loeation for the eollector usually seems to be
preferved in the flue belween the damper and the boiler
{nbes and placed so as to be in a flow of gas of average
quality.  The gas colleetor which scems to give best results
is of %#/-in. or 1-in. pipe with Y4-in. holes bored at frequent
intervals throughont its length, and the end eapped. Care
should be taken that the total avea of all the holes 1s less
than the area of the pipe, otherwise more gas will be taken
throngh the holes near the exit than through those at the
onfer end.

The consensus of opinion scems to be that thie best re-
sults can be seeured with a reeording analyzer in the main
flue, supplemented by an indicating instimumnent connceted
into thie byreeching of caeh boiler and the instrument placed
so that the firenmen ean casily see the indieation for each
hoiler.

It had Deen suggested to us that m order to 1mprove the
cconomy of a plant 1t would be a feasible plan to pay a
bonus o firemen based on the CO: reeord, bul we were not
able to find any one who had aetually {ried this out. One
reply indicated that they encouraged their men to get good
records by a syvstem of promotion.

It is easiev to maintain a high CO: record with stoker
than with hand firing owing to the unneeessary air admitted
through the doors when stoking. The most common error
in method of operation of furnaees, which the recorder
shows, i1s {he admission of too much exeess air, and by
watehing {lie recorder and regulating the air supply or eon-
dition of the fire more frequently,
operation may be seeured.

In one reply only was the opinion expressed that a record
of other gases than CO: was desirable as far as ordinary

a higher cconomy of
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operation is concerned. It can be imagined that for an ex-
haustive test on a boiler or on a particular coal it might
be desirable to have a record of CO and O, but in ovdinary
operation it is felt that the record of CO: gives all the
information that is necessary to secure a high economy.
Ouly three replies indicated that the recovders were reg-
ularly tested. This should undoubtedly be doune, as there
is possibility of errors due to condition of reeeiving pipes,
as well as in the solutions nsed and the instrument itself.
RECOMMENDATIONS FOR FUTURE WORK

The investigations of your committee have brought fore-
ibly to its attention the appavently indifferent methods of
operation praetised in many power stations, and partic-
ularly in the boiler room. We believe that there.is far
too little attention given to economy in the boiler roon and
think that a careful and systematic use of apparatus avail-
able would result in a great saving,

We believe that the work of a Comuittee on
Generation should be continued, and that further reports
should be expected next year on the subject of CO: re-
corders in addition {o an investigaiion into the use and
merits of draft gages, pyrometers and systems ol damper
control.  We also think thal an investigation as to the
merit of buying coal on a basis of analysis should at some
date receive altention by such a committee, togeiher with
an investigation as to methods of making analytical {esis
of cval and the use of calorimeters.

Power

&

CLAIM AGENTS” MEETING—WEDNESDAY

The closing session of the Claim Agenis’ Association
opened at 9.30 a. m. DPresident Goshorn who presided
stated that the amendments to the by-laws and constitution
proposed by the exceutive ecommittee had been considered by
the executive committee of the parent organization and a
deeision reached to refer them for action to the 1909
executive committee of the Claim Agents’ Association.

The question box was taken up, bul as the questions had
been fully answered by letier and the answers printed,
there was no diseussion. A diseussion of the ‘‘Medical
Side of the Prevention of Acecidents’’ had to be omitted,
owing to the faet that Dr. Tairchild, of Iowa, and P. P.
Crafts, who were expected to lead in the discussion, were
not present. Under the head of general business, President
Goshorn spoke in detail of the working of the index system
in his office.

As reported yesterday, the nominating committee handed
in the following nominations: President, C. W. IHardin, St.
Louis; first viee-president, K. C. Carpenier; second vice-
president, Julius S. Harrison, Jacksonville, Fla.; third
vice-president, Dr. F. J. Ryan, Syracuse; secvetary and
treasurer, D. B. Davis, Columbus, Ohio. The secretary was
then instructed to c¢ast a unanimous vote for the officers as
nominated by the committee.

President Ilardin, after a short address, stated that in
appointing the executive committee he would give special
preference to New York as a geographieal centre, and ac-
cordingly would appoint James R. Prati, of Baltimore;
John J. Reynolds, Boston; Mr. Brown, of Newark, and
E. R. Roberts, of Knoxville, Tenn. The president ap-
pointed, as a ecommittee on employment, II. R. Goshorn, of
Philadelphia, ehairman; T. B. Donnelly, of Connellsville,
Pa., and J. E. Joyce, of Rochester, N. Y. As a committee
on ways and means, the president appointed William Tich-
enor, of Indianapolis, Ind., chairman; S. W. Gunsalus, of
Webb City, Mo.; R. H. Shonen, of Allentown, Pa., and
S. W. Baldwin, of Titehburg, Mass.
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A rising vote of thanks was then tendered to the retiving
president and also a vote of thanks to K. W. Johuson, for
his work in preparing the entertainment and smoker of
the previous evening, and to the seerelary and treasurer.

&

SECOND ANNUAL DINNER OF SOUTHERN RAILWAY
AND SUPPLY MEN

Last year the supplymen traveling south conceived the
happy idea of enter{aining during the convention then being
lield the representatives of Southern eleetrie railways in at-
tendance. The dinner given was a great success, and it
was decided to make the event annual. On Tuesday evening
the second annual dinner was given at 7.30 in the Chevy
Chase room of the Marlborough-Blenheim, where the tables
were arranged in the shape of a horseshoe maguet, in whose
field of force all the elements of mutual attraction were
strongly and immediately developed. A most admirable
dinner was served, to the accompaniment of Sauterne and
champagne, and then fragrant clouds of smoke from the
Southern weed enwrapped the gathering as it indulged in
the Southern gif't of oratory. There were 37 present, and
36 eloquent speeches were made, all tinged with the spirit
of fraternity and neighborliness. Optimism, too, pervaded
the frequen{ references made 1o the outlook in the South
for brighter days and a returning prosperity.

The hist of the hosts and guests follows:

T. W. Passalaigne, toastmaster, superintendent Charles-
ton (S, C.) Consolidated Ratlway, Gas & Eleetric Company;
J. B. MeClary, The Shellield Company, Sheffield, Ala.; Geo.
H. Harris, manager, and C. A. Avant, claim agent, Birming-
ham Railway, Light & Power Company; C. M. Cory, audi-
tor, Birmingham Railway Light & Power Company; H. XN.
Hunt, superintendent, and W. T. Calquitt, general counsel,
Georgia Railway & Eleetric Company, Atlanta; W. H. Bur-
roughs, secretary and (reasurer, Memphis Street Railway;
S. A. Redding. electrical engineer, and IIarry Flynn, audi-
tor, Georgia Railway & Electrie Company, Atlanta;, 1. A.
Longmire, master mechanie, Norfolk & Portsmouth Traction
Company, Norfolk, Va.; Geo. E. Willis, Sterling-Meaker
Company; D. A. Hegarly, general manager, Liitle Rock
Light & Railway Company; 1. M. Bengler, Ford, Bacon &
Davis, Birmingham, Ala.; C. R. Caskle, secretary, Nashville
Interwrban Railway, Nashville, Tenn.; €. B. Buchanan, gen-
eral superintendent railways, and C. C. Johnson, purchas-
ing agent, Virginia Passenger & DPower Company, Rich-
mond, Va.. W. A, Mc\Whorter, Galena Signal Oil Cowpany,
Birmingham, Ala.: Jas. R. League, general manager, Au-
gusta-Aiken Railway Company, Aungusta, Ga.: Chas T.
Docrr, purchasing agent, Birmingham Railway, Light &
& Power Company, Birmingham, Ala.; Jaek L. Thurston,
[ildreth Varnish Company; Percy Warner, president, Nash-
ville Railway & Light Company, Nashville; . H. Coalidge,
Ameriean Brake Shoe & Foundry Company, Atlanta; Sid
Wales, National Brake & Electric C'ompany; A. M. Moore,
master mechanie, Georgia Railway & Electric Company,
Atlanta; 8. C. Watkins, Atlanta Car Wheel & Manufactur-
ing Company, Atlanta; Ross F. ITayes, Curtain Supply
Company: D. A. Proctor, chief engineer, Nashville Inter-
urban  Railway; D. €. Frost, superintendent, Lyncliburg
Traction Compuny; Thos. 3. Gay, secretary and purchasing
agenl, Norfolk & DPortsmouth Traetion Company; J. .
Slimp, Ohio Brass Company, Atlanta; W, T Glenn, viece
president and gencral manager railways, Georgia Railway
& Eleetrie Company, Atlanta: Geo. B. Morion, Galena Sig-
nal Oil: A. B. Skelding, general manager, Tidewater 1’ower
Company, Wilmington, N. C.; F. L. Markham, J. G. Bnll
Company, Atlanta; S. G. Tuorner, Atlanta Car Wheel &
Manufacturing Company; W. M. Bisel, National Brake &
Electrie Company.

During the evening a good flash-photo was secured, of
which F. L. Markham, chairman of the dinner committee,
will be glad to send a copy to every one present, as a
sonvenir of a very happy and auspicious ocecasion,
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REPORT OF COMMITTEE ON STANDARDIZATION*

BY W. H. EVANS, CHAIRMAN, H. A. BENEDICT, R. C. TAYLOR, H. H.
ADAXMS, AL O"l’;RIEN, J. M. LARNED, II. W. BLAKE, C. B.
FAIRCIIILD, JR., L. E. GOULD.

At a meeting of the Eseeutive Committee of tlie Ameri-
can Street and Interurban Railway Engineering Associa-
tion, held in New York City, on Jan. 30, 1908, a canvass
was made of the subjects to be taken up for standardiza-
tion this year, but your eommiitee found that the topics sug-
gesled were entirely (oo numerous to consider in the interven-
ing {ime. It was therefore decided to sclect those which ap-
peared to be the most important and apparently demanded
the carliest consideration. The ecommittee finally chose for
diseussion this year the following subjeets, all of which
have a close relation with eaeh other in eonneetion with
the establishment of a standard height of car equipment
above the level of the rail: '

(a) Standard Height of Couplers for City and Internrban

ars.
¢ (lh) Standard Automatic Couplers for Interurban Cars and
Radial Draft Rigeing.

(¢) Standard IHeight of Platforms.

(d) Standarvd IHeizht of Car Steps.

(e) Standard Height of Bumpers and such other minor
subjects as the committee might see fit to take up for
eonsideration.

LAST YEAR’S REPORT

Your commitice is pleased {o be able to state that it has
no recommendations nor suggestions for changes to be made
in the standards already adopted by the Association as the
result of the report of this eommittee at the convention at
Atlantic City in 1907. These standards seem {o have met
with a very general approval, and it is gratifying to this
eommiitee to be able to report that the standards then
adopted are being seriously considered by various eleetrie
railway cowpanies and rapidly adopted by others through-
out the country. This applies particularly to (1) axles,
journal bearings and jonrnal boxes: (2) brake shoes, brake
shoe heads and keys, and (3) standard section of {read
and (lange of wheels.

It is ervatifying to note also ‘(hat they are not only being
adopled by tlie operating companies, but by ear builders
and manufaeturers eenerally. Yowr eommittee takes this
cpportunity to express its appreciation of the eordial sup-
port of manafacturers and commercial concerns generally
in bringing about the use of these ecommoun standards in
electrie railway equipment.

MEETINGS DURING YEAR

Ifor the purpose of thoronghly considering the subjeets
taken up for standavdization this vear, the committee held
meelines at Pittshwrg, Pa, on May 7 and 8, and at Niagara
Falls, Ont., on June 29 and 39, the lalter meeling being
held in conjmetion with the 26th annual convention of the
Streci Railway Arseeiation of the State of New York, At
this (ime the committee was favored with quite an extensive
exhibit by the vartons manufacturers of those parts of the
equipment which were under consideration for standardiza-
tion, cspecially of automatic eonplers for interurban ears.
Another mceting was leld in New York City, on Aue. 21,
for the purpose of finally considering and drafting this
report. 4

*Read hefore the American Street and Internrban Railway Fnei-

veering Association, Atlantie City, N. J., Oct. 12, 13, 14, 15 and 16,
1908.
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Your commitice recognized {hat the establishment of
standard heights was a most important matter and that it
would not he advisable to procced withoat full information
in regard {o the latest practice and any standards whielt
Liad been adopted by individnal voads throughout the conn-
try. A data sheet was eonsequently sent to all member
cempanies of the association, and {lie information thus se-
enred was tabulated and considered before deeiding upon
the recommended standards, which are herewith submitted.
A copy of the data sheet sent out is appended to this re-
port, together with the eompiled information and an index
of the companies whieh replied.

At each of the meetings of this commitiee representatives
ol the various manufacturers of the equipments were pres-
ent and materially assisted the committee in arviving at the
reeommendations embodied in this report. Absiraets of the
discusrsions al these meetings have been printed and widely
cirenlated, with the result that the progress of the work of
the committee from time to time has been reported to the
publie generally and, so far as the commitiee is advised, the
recomnendations have not met with any deeided unfavor-
able comment. .

(a) STANDARD HEIGHT OF COUPLERS FOR CITY AND INTERURBAN
CARS—INTERURBAN

The consideration of the question of a standard lheight of
couplers for interurban ears disclused the faet that there
is no general aceepicd practice in this respeet at present.
The heights vary from that ordinarily used on city cars, say,
20 in., to somewhat above the stanaard for steam railroad
equipment. The development of the interurban railway
business, particularly throughout the Middle West, has
demonstrated that it will be most desirable to make the
height of eouplers for interurban cars the same as that
which has served as standard for steam vailroads for a long
period of years, This will permit the two eclasses of cars
to counple automatieally, an important consideration.

Your committee, thercefore, recommends that the stand-
ard lieight of couplers for interurban cars, from the top
of the rail {o the eenter of the coupler, should be 33 in.
This 1s the standard adopted for all steam railroad pas-
senger cars.

The committee’s investication also developed that there
Lad been little, if any, elfort to standardize the height of
couplers for elecirie cns in eity serviee, there being a great
variation in the height between cars of early and of recent
censtruetion. This is objectionable, heeause it is frequently
nceessary to couple them together, espeecially in cases of
disabled ears, in order to clear the line. A standard height
13 also necessary so that proper eonneeiing bars or eoupling
arrangements can be provided between the high interurban
cars and the lower c¢ity ears.

Your commiftee recommends that the standavd height of
couplers for city cars from the top of the rail to the center
of the coupler be 29 in.

In considering the type of eoupler to be recommmended as
standard for city ears, yonr eommitiee finds that the most
cemmon form is a bar and pocket pin eonpling, of prae-
tieally the link and pin type, lareely beeanse there has heen
a very wide variation in the height of conplers on eity ears.
A number of automatic couplers of the link and pin type
have heen devised, however, and some of them have given
eood satisfaction in eity serviee. Your eommiltee believes
that an antomatie conpler of some type could be used and
would often be desirable for eity cars as well as for inter-
urban ecars, and if the height of eity eouplers was stand-
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avdized mueh less trouble would be experienced in obtain-
ing such a conpler than has beeu the case in the past. It
has been suggested that a coupler similar to that reconi-
wmended for interurban cars, but redneed to one-half or
three-quarter size, conld be so nsed and would be of a de-
sign and type that had been thoroughly tested both as to
strength and the mneeessary opervating mechanism. Your
committee, lowever, does uot feel that couplevs for city
cars have been sufficiently developed at {his time to allow
it to make a pesitive recommendation as {o a standard for
city cars, and recommends that this sabjeet he continned
for consideration for at least another year, or until a coupler
lias been developed of sulficient merit {o meet with general
approval and suitable for adoption as standard. [{ should
further be understood {hat it is not within the proviuce of
this committee to recommend for adoption by this Associ-
atiou a type of conpler whose manufacture is vestricted by
patent vights.

(D) STANDARD AUTOMATIC COUPLERS FOR INTERURBAN CARS
AND RADIAL DRAFT RIGGING

L1 selecting a proper type or pattern of coupler for inter-
urban ears, your commiitee has been considerably handi-
capped from the fact that as yet no form of auwtomatic
coupler and attachment has been developed in practical
service by whieh interwrban cars can be eoupled {ogether
and can also be direetly coupled to standard steam railvoad
The ehief difficulty has been eaused by short radius
curves in eity streets over which the interwrban ears have
to opevate. A nmwmber of desigus of couplers which ¢laim
te overcone {his difficulty have been subnitted to the com-
mittee; some of them were favorably consideved, but it is
the opinion of the conrnittee that the design of a coupler foy
interurban electite railway conditions his nol progressed
sufficiently yetl to warraut your eommittee in vecom nending
a partienlar tvpe or pattern as standard.  Your committee,
Lhowever, does recomuncud that for interurban service, iu-

cars.
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The committee believes and has been assured by a number
of manufacturers that such a coupler ean be developed, and,
it possible, samples will be exhibited by various manu-
facturers at this convention.

Your committee, therefore, recommends the adoption as
standard for intevurban railways of a coupler of a vertical
plane type which will nwve the same contonr lines of knncekle
and guard arm and will automatically conple with standard
steam railvoad couplers.

The drafi rigging and drawbar supports for these couplers
should also be sueh that, with sudden ¢hanges in the grade,

Standardization—Diagram Accompanying Data Sheet

the vertical displacement of the couplers with reference to
cach other will not be sufficient to ecause the knuckles to be-
come disengaged.

In regard to {he tength of a radial coupler, taking into
consideration the varions tvpes of ears at present in serviee,
yonr committee recommends that the distance from the cen-
ter of the pocket pin to the pulling face of coupler be 54 in.
This length will apply eqnally as well for cars in eity
serviee.

Your committee also reconmiends that en city cars where
the bumper avrangenent pocket easting
should be placed ou the top of the bumper, the eenter of the
pocket 1o be 35 in, above the top of the rail, and the casting
to be of ample strength and properly braced, so that by

will permit, a

=
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CITY CAR
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Standardization—Diagram Showing Standard Dimensions fer City and Iatervrban Cars as Recommendzd by the
' Enzineering Asscciation Standardization Committee of 1207-1908

c¢luding baggage, express and freight cars, a type of conpler
head should be adopted which will have the same contonr
lines of knuckle and guard arm and will ecouple automatic-
ally with steam railroad conplers of the vertieal plane type,
but of some improved design or with sonme attachment which
will prevent the conplers from ““hackling out™ when heavy
infernrban cars are pushed avound short radius eurves.

means of a suitzble har eity cars can be coupled on a level
with {he automatic conplevs which will be standard for
interurban cars,

For this purp-se it would appear that at the present time
at leest it wonld be advisable to maintain a link slot and
coupling pin hole in the knuekle of the automatie couplers
reecommended as standavd by the commitice.
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Your committee makes similar recommendations [or the
Lieights of steps ou eity cars as follows: IHeight from top
of rail to top of tirst step, 17 in.; height from {op of rail
to top of secoud step, 31 in; height of riser from top of
vestibnle floor to floor of eily ear, 10 in.

(e) STANDARD IIEIGIIT OF BUMPERS

This subject is believed by your committee to demand
mueh greater cousideration than apparently has been given
it in the past, as frequently bumpers of cars oun the same
or conneeted roads differ so greatly in heighl as to permit
the passing of one bumper over another. The lieight of the
bumper also vitally affeets the height of couplers, steps and
other attachmenis. Your committec recommends that the
bumper arrangementon infernrban cars generally be made
ag solid and snbstantiial as the design of the equipment will
permit, and, if possible, some suitable arrangement shonld
be provided whieh will prevent the bumpers of interurban
cars from passing over the bumpers of the lower city cars,

The commitiee recommends that the standard height for
bumpers on interarban cars from the top of rail to the
top of bumper shall be 51 in., and the height from the
top of rail to the bottom of bumper shall be 43 in.

The committee further recommends that the standard
height from the top of rail to the top of bumper ou eity
cars shall be 31 in., and the width of bnmper for eity cars
shall be 6 in.

The committec also recommends that where possible the
top of the bumper on eily cars be reiuforeed with a bunper
casting of suitable design, which will engage the bumper
of the internrban cars as well as provide a wider surface,
thus preventing the bnmpers from passing over and the
cars from telescoping in case of collision belween city and
interurban cars. This bumper casting conld be designed to
inelude the pocket casting already recommended for coup-
ling eity cars to interurbaun ears.

DIAGRAM AND TABLE

The committec submits a diagram and tabulated statement
of the dimensions recommended above for adoption for
standard, or snggested as reeommended practice, for inter-
urban and eity ears, for ready reference:

TABLE SHOWING RECOMMENDED HEIGHTS OF COUPLERS, PLAT-
FORMS, CAR STEPS AND BUMPERS.
Interurban City
in.  in.

Height from top of rail to center of coupler ...... 35 20
Height from top of rail to bottom of bumper ..... 43 25
Height from top of rail to top of bumper ........ 51 31
Width of bumper .............. 8 6
Length of radial coupler from center of pocket—

pin to pulling face of coupler.............. 54 54
Height from top of rail to top of tread of first

stepnottoexeeed................ 17 17
Height from top of rail to top of tread of second

stepnot to exeeed ..o, 29 ..
Height from top of rail to top of third step not

ol exeeed) Loy sials o ns S sy fE ... 40 50
Height from top of rail to vestlbu]e ﬂonr not to

“exceed ...... B 1« = 51 31
Height of raise from vestibule platform to floor

of car not to exceed ........... ... .ol . 10

APPENDIX

A copy of the data sheel sent out by the committee is ap-
pended herewith, aceompanied by a table showing the re-
plies reccived. Tn this table the large letters A, B, C, D,
ete., at the heads of columns correspond with letters on the
data sheet, the city dimensions being given nnder the letter
C. and the interurban dimensions under the letter 1. T. P.
stands for ‘‘latest practice,”” and R. S. for ‘‘recommended
standard.”” All dimensions are in inches.
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A index of the companies replying, with their key num-
bers, as shown in the large table, is presented below.  The

Data Sheet No. 31

THE AMERICAN STRERT & INTERURBAN RAILWAY ENGI-
NEERING ASSOCTATION

COMMITTEE ON STANDARDIZATION

NTANDARD C'OUPLERS, DRAFT RIGGING, BUMPERS, PLATFORMS
AND CAR STEPS

RepOrt Ofias & shas s e 5 R DA vissessnaessssss Rallway Company
Gt s jome s 8 10 0 5500550 5 0 8 R 8505 505 8 SEAt 6 o sei g aeshe 5 1 o b i 3 9 ¥ 5 ke
City Cars Operated: Single Truck?........ Double Truck?........
Intcrurban Cars Operatcd : Passenger?..... FPreigsht 2.« ouewsass .
To what extent do you operate two or more Cars together in iralns
in City Service? ...ttt a8 i) oo .
In Interurban Service? ...... 490800000 200 0 3 oalladtelts ellclon o oo wie o4

Number of Cars with Automatic Couplers?
Link and I'in Type: City?.... Interurban?.... Total?...
M C. B. Type: City'?. .... Interurban?.... TotalZe..s

Arc there any State or Municipal Laws affecting your lmes rogul'l(ing
any of the dimensions called for in this Data Sheet? = v e

In the answers to the questions which follow kindly give all dimen-
sions in inches and indicate what is your latest or most approved
practice; that Is, what you consider standard for your lines. Also,
kindly indicate the dimensions that you recommend should be adopted
as the general standard.

Your Your Recommen-
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ITeight from top of rail to the top of

tread on first step?. ... 500000 A i CTEDERERI 1) JPRERE W iy R il S 8
IIcight from top of rail to the top of

tread on second step?....... ... TM:sws CNI¥, o TN 5o €N .« s s
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Width of door or opening, from step
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ter of step treads and end of
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IHeight of motorman's step above
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of pilot board or life guard?.... IW....CW...IW.... CW...
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*#Not shown on drawing of city car. Indicates if more than one
step is used.

The Committee will very much appreciate any drawings,
photographs, suggestions or any information whatever bearmg on
the above subjects, as well as any information as to the style of
couplers and of bumpers which you use, and any arrangement you
have for a connecting bar between interurban and city cars of unequal
height of drawbars: also any suggestions whilch you have to make of
means to prevent interurban cars from telescoping or passing over
cars with lower bumpers. This remark can be placed on the last
page of this sheet.
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names of’ tile companies are given in tho order i which the

replies  were received:

INDEX SHOWING NAME OF COMPANY CORRISPONDING WITH
NUMBER ON INSET TABLE.

Name of Company
Milford & Usbridge Street Rallway Co.

o

. Milford. Mass.
Lynchburg Tractlon & Jidshit €0ieasimanns .Lvnchburg. Va.
Meridian Ll”ht & Railway Coiwieswsans Meridian, Miss. .
Fort Wayne & Wabash Valley Traction Co.Fort Wayne, Ind.
Pensacola Electric Co....vvvvvesee s . Pensacola, Fla,

0.

1

2

3

4

5

6 Tublic Service Railway Co.:vivsvisnsnss Newark, N. J.

7 Texas Traction Company ........ 5 .Dallas, Texas.

8 Northampton Traction Co............... Easton, Pa.

9 Denver City Tramway Co..... .. Denver, Colo.

10 Knoxville Railway & Light Co......... ..Knoxvillo. Tenn.
11 Iast Shore & Suburhan R.ul\\'xy Co.....,Richmond, Cal.
12  Washington Railway & Electric Co ....... Washington, D. C.
13  TUnited Railways & lectric Co. .....Baltimore, Md.

14 Capitall Tractlon Co. s e s : o . v+ . » Washington, D. C.
15 Northern Ohio Traction & l.ight Coolil » Akron, Ohlo.
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COMPANY NAME AND NUMBER-—Continued

16 Gardner, \\'estmiuster & Fitchburg Street

Ity 1% Coeen Clinton, Maiss.
Columbus #iail Columbus, Ohio
Boston I'lc\ul((l 1..111\\ 155 000 oo inale) onorels o Joston, Mass
Milwaukee ISlectric lLailway & Ll it Co...Milwaukee,
Spangueld. dstlwaty €0 o wimemas camam Boston, Mass.
Savannah Electric Co....oovviiennan, Savannah, Ga,
Iries Manufactoring & Power (,o ........ Winston Salem, N. C.
Colunibus Kailway Co....u.. o iy nin s Coiumbus. Ga.
Daluth Street Itailroad Co............. . Duluth, Minn.
Towa & lliineis Railwity €O s isznesssnsa Clinton, lTowa,

Utica & Mohawk \alley Railway Co
Soathwest Missouri Railroad Co

Utica, Ny Y,
\\'ebb City, Mo.

New Jersey & lludson River way
JEIEEYE (0. _ o cetimve s ot wisms o poner v s ivn g et g 165 3% 5 % 9615038 T‘d%\\:\tr‘l. N. J:
29 Louisville & Southern Indiana Traction Co.New Albany, Ind.
30 Lonisville & Eastern Ruilroad Co........ Louisville, Ky.

3 Alto. na & Logan Valley Electric Railway

(B0 L5 e SEIY 5 ¥ B ¥ 158 ol oo e le o e ot o ot e 5 o Altoona, 1’a,
The ]foplv s Railway €ow:wassiwisnasass Dayton, Ouijo.
Spring old Railway .Co....... B ¢ iops n g T gl Spring ‘eld, Ohlo.
Scr:lmon Railway Co...vvevennrnnnnnn. Neranton, Pa.

Sridgeton & Millville Traction Co. . Bridgeton, N. J.
o & Joliet Eleetrie Railway C L. Joliet, 111,

Johnstown & Gloversville Kailroad

................................ Gloversville, N. Y.
38 Twin City Rapid Transit Co............Minncapolis, Minn,
39 Tri-Ntate Traction Co........ st loeete ieteh Stenbenville, Olio.
40 Wheeling: Traction. Cozoisisass saessmms s Wheeling., W. Va.
$1  lnternalionnl Ralway €, coswsesess s Buffalo, N. Y,
42 Nouthern wisconsin Railway Co..........Madison. Wis,
13 Indiana Union Traction Co.oivvvvnivnns. Anderson, Tnd.
41 The Ohio Blectric RaIWay 00w, wavinsvss Columbus, Ohio.
15 Concord & Manchester Dranch, B, &
By B C00:s spasmsmpnsporaimsmus nus “Coneord, N. TI.
46 Anstin Eleetrie Bailwas Co. ..o oo ... .. Austin, Texas.
47 Chicago City Railwav Co.......... .. Chicago, Ill.
48 Svracise Rapid Transit Railvay Co yracase, N, Y.
19 Washinefon  DBaltimore & Aunapolis Illec-
] R I (G R el e N e Daltimore, Md.
o0 Portlard Pailwav, 1ioht & Tower Co..... Portland, Ore.
51 IPortland ]..111\\.|v Light & Power Co., Int. i
0750 0000000000 G oe 90 B LEcoRDaE D60 ma 6T Iortland, Ore.
\Washineton Yiter Paower COcsceciess ¢ o polkane, Wash,

aZ
53 (e Dreton Blectife Co., Limited. S+dnev, Nova Scotia.

54 Kev West Blectrie Co, . ... Key West, Fla
o5 Ch -rlexton Cons. Railway. lri

................................ Charleston, S,
a6 I '10 Traction Co. ..o .. Krie, Pa.

57  Newton Street Railwav Co
I8 Wect IPenn Mai'wavs Co. ... Comnellsville, I'a.
39 Brancville & Ro~thern Ini yv..Evansville. Tl

60 Reheneetady Railway Co....oooooie.. .. Schenectady, N. Y.

Newton. Mass
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MEETING OF THE MANUFACTURERS' ASSOCIATION

The regular annual meeting of the American Street &
Interurban Railway Manufacturers”™ Association was held
in the Greek Temple on the Million Dollar Pier, belween
5:30 and 6:30 pom. President Ellicott opened
the meeting with appreciative remarks regarding the sue-
cessfnl exhibits,  The seeretary then read the roll ecall,
which was answered by exactly 100 representatives. The
treasurer’s report ending noon, Oet. balance
from 1907, melnding with
the reeeipts made a

vesterday.

14, showed a
interest, of $5,569.34, which,
total of $34854.94  The total dis-
hursements for the fiscal year were estimated at $27,918.33,
leaving a surplus of $6.936.61.

After resolutions of thanks were passed {o the
commitices and officevs, the seeretary rerd a letter from
John N. Revnold, af the Road & Track Sup-
ply Association, Chicago, inviling the Manufacturers’ As-
sociation to partieipate in the exhibits to be held in the
Coliseum at the convention of the American Railway En-
sineering & Maintenanee of Way Mar. 15 to
Mar. 20 1909.

The

various

secerefary

Association,
scerefary  also read the Executive Commitiee’s
notice that the official c¢losing of the exhibils will be 6
p.an., Friday, Oct. 16, and members were requested not to
dismantle before that time. A resolution was
passed that ballots be mailed to members asking them
whether they would approve an iniliation fee of $15 for
new or re-instated members.

anvibing

President Ellicott then appointed a nominating com-
mittee to nominate five new members of the exceative

oemmitiee {o serve three yeavs, to take the places of the
five members whose termns had expired, and also {o nomin-

ate one member to fill one vacant unexpired term of
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one year. The nominating committee consisted of W. H.
Heulings, of the J. G. Brill Company; Danicl M. Brady,
oi the Brady Brass Company; Arthur S. Partridge, of
the Arthur S. Partridge Company; A. Il. Sisson, of the
St. Twuis Car Company; and C. K. King, of the Ohio
Itrass Company.

The nominating committee proposed the following, who
woere unanimously eleeted: J. R. Ellicott, Westinghouse
Air Prake Company, . C. Castle, Hildreth Varnish Com-
pany; Jumes 110 MeSraw, MeGraw ‘Publishing Company;
W. K. Portay, Electric Service Supplies Company; Cornell
S, Hawley, Consolidated Car Ileating Company—all for
tliree yeavs: cnd K. D, Hequembourg, of the Walker &
Bennett Manufacturing Company, for the one year term.

&
o

SMOKER OF THE A. S. & I. R. CLAIM AGENTS’
ASSOCIATION

““Smile!  Damn you, smile!’” was the gentle watehword
Tor Tnesday evening. Kach man’s coat lapel bore the
legend, and each man’s face the fulfill nent of the com-
mand. It was a jolly half bhundred that gathered at the
Atlantie City Yeeht Club Honse to attend the smoker of
the Clanm Agents’ Special eonveyalices were
provided at the ote! Traymore, and the start wes made
shortly after 8 o’clock.  The early evening was devoted
to general intreduetions among those present, after which

““handsome spresd’” was provided.

The meal wes interrupted by musie—popnlar, of course,
accompanicd by an orchestra of five pieces. Short speeches,
also populer—decidedly so for that reason—were made by
several members during the evenivg, and the affair was
rendered still mere enjovable by a nnmber of vaudeville
aets from Keith's eirenit. €. B. Hardin, the new president
of the associztion, gave an enthusiasiie resumé of condi-
and the entertainment was

Assoeiation.

tions in the elaim agent field;
brought to a close shortly after midnight by the singing
en masse of Auld Lang Syne. No easualties were reported
after the affair.

The entertainment commitice was composed of F. W.
Johnson, chairman: Peter €. Nichel, James R. Pratt and

11. V. Drown.
[ - N

ROLLER CHAIR ANNOUNCEMENT

The Roller Chair Committee wishes to again call to the
attention of delezates and guesis of the convention that a
large number of chairs have been provided for their exeln-
sive use and urges everyone {o take full advantage of the
opportunity to see the Boardwalk sights or to use them at
any time as a matter of eonvenience in getting from place
to place.

-4

A BADGE SONG

“(Give me a badge,” the neweomer said, ’
“(hieen or blue, yellow or red.
“If 1 can’t gef pink, maroon will do,
“For only a badge will put me {hrough.
“I'm ready to tram with any new tribe;
“Ready with any old gang to imbile,
“But a badge T must have or miss the Show
“So fix me up on the whole rainbow.”
TENNYSON SWINHUNE STEDMAN.
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RAILWAY MOTOR CONTROL*
BY WILLIAM COOPER, BENGINEER, WESTINGITOUSE ELECTRIC &
MANUFACTURING CO., PVITSBURG, PA.

The desideratmn of eleetrie motor contrel 1s to make the
rate of ehange of pressnre daring aceeleration absolutely
constaut.
tion that fulfill this condition.
connection with a dircet enrrent
potential regulator in conuection with an alternating emrrent
motor might be said to fnlfill this condition.

In praetieally all the apparatus uscd to emtrol railway
wotors the voltage is changed in steps or inerements. Sinee

There ave bt tew devices of practicgl applica-
A water rheostat nsed in
wofor and an indietion

it is necessary to inercase the impressed voltoge in steps
or inerements, the valie of aund the rate of application of
these inerements constitnies the problem of eontrol m any
given ease.  From the eontrol standpoint it is desivable to
make the first application of envrent s large us possible
as well as each suceeeding step.  The average rate of ae-
celeration that can be maintained without
passengers depends very largely upon the fluetnations. An
acceleration of 5 m.p.lip.s. eau be maintaincd without dis-

disecomfort to

comfort to the passengers, provided the rate is constant or
nearly so. As it is manifestly impossible to keep the vate
constant with a control apparatns i1 which the ehange in
impressed voltage on the motors 1s made in steps, the prob-
lem is to ascertain the limit of flnetnation allowable. This
Iimit seems {o be more a matter of change of rate than a
question of average rate——that is, a certain change in rate
will eanse an uncomfortable jerk, no matter what the
average rate may be. If the rate of acecleration is 3 nup.
h.p.s. and it is instantly changed to 4 nup.h.p.s. there will
be an nncomfortable jerk. In designing a control for any
given ecase, this is the first point to be considered and the
total number of steps in the adjusted  ae-
cordingly. As a general proposition {he number of steps
must be sueh that the change in rate of ace leration when
changing from point to point will not be ereater than 0.6

m.p.h.p.s. for passenger service.

apomratus

Having determined the allowable fluctnations of eurrent
m the motors and from this the total nnmber of steps in
the whole sequence of acceleration, the next conxideration
1s the wmethod of obtaining these steps.

In making a determination of the increments of voltage
to be impressed upon the motors dnring the period of ae-
celeraticn the natwre of the serviee has a very important
bearing on the subject.  As stated, if it is for passenger
serviece a certain change in vate of acecleration ix allowahle.
This same variation is not at all allowable in freight ser-
viee or where (he question of adhesion ov eapacity of
motors enters into the problen.  In freight serviee the rate
of aceeleration is usnally quite low. This is allowable, as
the time consnmed i aeceleration is but a suall part of
the total time, for the reason that the tnll speed s low.
Under freight haulage eonditions the ehange in rate of ae-
celeration must be measured in pereentage of toll drawbar
pull rather than in miles per hour per second.  The fluctua-
tions of drawbar pnll should not be wore then 15 per eon,
and if it is desirable to get the maxinmm pulling power il
must be even less. ) ’

Thus it is seen that in (he use of electric motors for any
kind of railway work some kind of control apparatus musl

*Abstract of paper read before the American Street and Interurban
tailway Engineering Associntion, at Atlantic Ciiy, N. J., Oct. 12, 13,
14, 15 and 16, 1908, as a part of (he Report of the Committee on
Control.
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be nsed to regnlate (he tmpres-ed voltage on the mnotors,
the naiure and velinement of whieh depends upon the kind
ol service.

The number of different kinds of control apparatus nsed
There

are (wo distinet {ypes that cover practieally the entire

is eveu greiter than the different kinds of wmotors.

lield, eoamaonly known as t(he drnm (ype and the unit

switeh 0y pe.
DIRECT CURRENT CONTROLL
In desiguing a controller for diveet enrvent work there
are (wo gencral methods followed-—th ¢ of plain rheostatic

control 2nd that ¢l sevies paralleling the motors. The first

arrangement must of neecssity be nscd when only one motor

is employed and ean be nsed when more than one is em-

by commeeting them in cither sevies or parvallel

If the control is to bhe plain rheostatie the
This

point is often ennsidered morve from the pomnt of simplicity

ployed
permanently.
main consideration is (he nnmber of steps to be nsed.

of constrnetion of the controller than from perfection of
operation.

Sinee the fulfillment of
vionsly impossible, a compromise muost be inade.

both of there conditions 1s ob-
The mim-
ber of steps used shonld be vegulated by the sorviee con-
drtions, bt js usnally mode abont the same for o1l kinde
of service. It s «ale to say that the number nsed 1s al-
wayvs less than desivable.

When (wo or mare moters are used ond. e. work, 11 s de-
sirable (o arrange the motors, in some kind of series paral-
lel ecombmation.  There are several ways of e¢hanging the
motor conneetiors from szeries to pmrallel while the mnotors
are 1n motion.  There are three that have been nsod ex-
tensively.  They are known as the slhmted motor, open cir-
cuit and hrideing systems. The last system is the only one
that fnlfills  the condition
motors, or 1 other words, 1s the only pertecel systen.

of contimous torgue on  the

In the brideging sostem, a ciremit s maimtained throngh
caeh motor throughont the whole peried of acceleration and
the torgne of the armatuves is kept practically constant.
This resalt is accomplished by arranging the motors first
m oseries and e series with a certain mnount of resistance
and then cutting the resistanee out leaving {he motors in
sevies acvoss the line.  The resistance is thenr arranged in two
with the
middle point conaeeted between the motors.  This estab-
hshes (wo paths, one throngh the motors and one through

croups and connected  direetly aeress the line

the resistanees, with a pomnt of equal vollage of the two
comecied logether. I the value of the resistanees s such
that the cmrrent flowing throngh the resistauce is equal to
{le enrvent flowing in the moters, the brideing conneetion
between the motors end vesisianes exn be broken witheut
makine any chakge 1n armatnre eaveen.. This svstem ot
diveet-crrent ecutrel s so fr saperiar to any other {hat
it 1s the enly one {hat should ba given consideration.  This
i~ net only trne with (wo motor equip nents bat is eqnally
true when nsing Four. The nse ¢f this svstem in conneetion
with antomatic acceleration @ives veslts that ernnot be at-
tained by znyv other known sestem,

Controllers with an insullicient mnnbar of steps have
been in pse in vo meny different plecex and on so many dif-
ferent equipmen’s that the nsers have come {o believe (hat
As betore stated

the design mest be a compromise. bat let the eonpromise

the conditiors they impose arve a necessity.

be steh thot the comvletcd machine will resson bly fullill
the conditions. The design of the resistance for direet cnr-
rent operation plays as important a port as the nmmber of
resistance i not

steps. M the properly  designed ood
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operaiion cannot be secured no matter how many steps
there are i the controllers.

ALTERNATING CURRENT CONTROL

In the control of alternating current motors, the con-
troller designer is not hampered by many of the limiting
conditions of a direet eurrent motor. There must, how-
ever, be a linit to the inerease of euwrrent in the motor per
step. This condition is not, however, nearly as exacting as
in d.e. operation, owing to what is eommonly known as
““rubber’” in the cireuit. There are two poinis to consider
in regard to the arrangement of the motors. Arranging
the motors in series reduces the volume of enrrent to be
handled as compared with the parallel arrangement bub
increases the voltage. The advaniage of the smaller current
is a reduetion in size of all eurrent earrying parts, which is
more a matfer of first cost and weight than one of main-
tenanee or operation. On thie other hand, the motor eir-
cuits as well as the control apparatus must be subjected to
the higher voltage. Also the higher voltage eurrent is more
diffienlt to handle on the circuit making and breaking de-
vices. This part of the problem is quite different from d.c.
control. In d.c. work the motor and conirol voltage is
fixed by the line while in a.e. work the motor voltage is
independent of the line and may be made anyvihing that
makes the best design.

The question of selecting the proper voltages for the dif-
ferent steps of the control is governed by the same limita-
tions as in the d.c. The increments of current per step mast
be kept within certain limits and should be the same for
each step. There are three things that affeet the inecrease
of voltage per step to give an equal incrcase in current:
the rvesistance of the cireunit, the counter electromotive foree
and the induelive voltage. The resistance and counter
electromotive force represents the energy or inelastie por-
tion of the cireuit, while the induetive voltage represents
the elastie and non-energy portion. The combination of
the two tends to keep down an increase of current due {o
an inerease in impressed voltage. The energy eomponent
of the voltage and the induetive component are at right
angles. That 1s, there are two forces acting at right angles,
the result being that they are effective in resisting the im-
pressed voltage in an indireet proportion to their value.

The apparatns used in making the combinations and con-
nections of eircuits is in all essential details the same for
both a.c. and d.c. operation. There are, however, some ehar-
acleristies of the two eurrents that are quite radieally dif-
ferent, the prineipal one being the magnetic field produced.
An alternating current produces, of course, an alternating
magnetic field. This alternating magnetic ficld has the
peculiar characteristiecs of indneing loeal currents in any
piece of metal that may happen to be within its range. The
value of thiese local eurrents is very largely conirolled by
the extent of this metal and are very materially reduced hy
dividing the metal into small parts.

In rupturing the eireunit the magnetic blowoni is useful in
both a.c. and d.c. Tt is not, however, quite as effective on
a.c. as on d.c., owing to the local currents in the metal parts
of the eirenit, which tend to throw the maguetie flux out of
time with the current.

Alternating currents, as the name implies, reverses its di-
rection and of necessity passes through zero. This character-
istie assists very materially in breaking the cireuit.

AUTOMATIC ACCELERATION
As the principal funetion of a conirol apparatus is to
gradnate the applieation of (lie voltage to the motors in such
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a manner as {o maintain the current within certain limits it
follows that it must be actuated at certain fixed intervals.
This can be done automatically with far greater preecision
than is possible manually even by the best trained operators.

The maintenance of rolling stock is directly affected by the
manner in which the propelling power is applied. The cur-
rent in the motors regulates the tractive effort and this de-
termines the mechanieal sirains put upon the driving mechan-
ism. In addition to this the current in the motors determines
the heating and deterioration. ¥or any given serviee there
is only one rate of acceleration and time of eurrent on the
motors that gives the minimum heating effeet in the motors.

On ordinary hand controllers, many so-called auto-moto-
neers have been applied. All these devices are operated on a
time basis, that is, a certain time must be used in changing
the eontroller from one step to another. This method, in
itself, is a step in the right direction as it certainly limits the
current input into the motors under eertain eonditions.

Automatic acceleration can be secured properly only by a
current limiting device. There are no such deviees applied
to drum controllers. It may be possible to design sueh a de-
vice, but attempts in that direction have not thus far met
with suceess. In the nse of nnit switches, that are separately
power-operated, automatic acceleration can be seeured by
conneeting the operating cireuits through small contact mak-
ing devices which are actuated by the main switehes in clos-
ing and opening. By this arrangement the closing of some
certain switehes sets the acluating eirvcuits for certain other
switches, but these eannot close until the eurrent limiting de-
vice says the current does not exceed the proper value. After
the current has fallen to the proper value the current limiting
device closes the eirenit to switches and ecertain other
switches will elose, inereasing the impressed voltage on the
motors and increasing the current. This aets to lift the eur-
rent limit and stop the progression of the switches until the
current again falls to the proper predetermined value. This
produces a uniformity of action of the switches and a smooth-
ness of operation that no operator can reproduce manually,
no matter what his skill may be.

There are several modifications of this method of eontrol
that are adapted to certain special conditions.

There is a method of connecting the current limit that is of
considerable value in connection with d.e. roads, having a
limited supply of power. If the current limit is conneeted
in the trolley eireuit, the acceleration will be a constant eur-
rent from the line irrespective of whether the motors are in
series or parallel. It is necessary with this arrangement to
accelerate with a larger current per motor with the motors
in series than when using constant motor eurrent. That is,
it is necessary to push the acecleration with the motors in
series in order to give {he same average. The advantage of
this arrangement is that the fluctuations of power on the line
are very much reduced. When using constant enrrent per
motor the demand on the line is, of course, twice as great
when the motors are in parallel as when in series. By using
constant line current the maximum demand on the line ean
be reduced from twenty-five to thirty-five per cent. This
point is of more importance than it may appear at first sight.

The advantage of automatie acceleration as applied to d.e.
operation are equally as great as applied to a.e. operation,
although the question of fluctuation of line ewrrent does not
enler into the consideration to the same extent. Some equip-
ments are in operation on a.e. using two eurrent limits, one
to limit the motor current up to a certain value of line cur-
rent and then limiting by the line current.

Of all the different functions and characteristies of rail-
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way motor conirol, the ability to handle a numbeér of differ-

ent power units simultaneously is of vastly more importance
than any other. It makes possible the fulfillment of service
conditions that would be impossible without it. If the sup-
ply of electric power is suflicient, the only limit to the length
of such a train is the number of cars at hand or the length
of the railroad.

There have been a great many different schemes proposed
for accomplishing this result, but only a few have ever been
put into operation. There are certain conditions that must
be fulfilled or the apparatus will fail. First, the question of
safety must be as absolute as possible. There must be no pos-
sibility of false operations of the control apparatus, such that
a train will start uniniended, and the ability to cut the
power off at will must be equally as certain.

To fulfill these conditions, the apparatus must have certain
characterislics. A failure of any part to perform its proper
funetion must be negative in its results rather than positive.
This is a condition that is well recognized (or at least should
be) by all designers of automatic machinery. It is safe to
say that “what can happen will happen.” This is appreciated
by 10 one more fully than by one who has been connected
with the development of a system of multiple-unit train con-
trol. As the operation of the appartus on each car must be
controlled by electric cireuits carried from car to car, the in-
tegrity of these cireuits must be maintained.

In developing apparatus to meet the requirements of
multiple control and automatic acceleration as set forth
above, the engineers of the company with which the writer
is connecled have followed consistently and continuously
certain well defined lines.

First.—The operation of the control apparatus is entirely
independent of the main power circuit.

Second.—Maintaining relatively high pressure on all
switch contaets.

Third.—Low voltage non-gronnded circunits from car to
ear.

Fourth.—Automatic acceleration.

Fifth.—All d.c. ear equipments operated on the bridging
system of control.

These features have been maintained in all the apparatus
put into operation and as the term of service increases the
value of them becomes more and more pronounced.

The value and advantage of operating the control ap-
paratus independently of the main power cireunit consists in
being unaffected by any variations of line voltage and
ability to operate control apparatus when the power is off.
One of the advantages of this is that the motors may be
“‘hucked’’ in case of an emergency. Also the control ap-
paratus can be operated for inspeetion without power on,
thus removing any possible chance of accident. These ad-
vantages and some others not mentioned, more than offset
the trouble and disadvantage of mainiaining the small
storage battery nsed for the control circuits.

The question of switeh pressure contact is under perfeet
control, as compressed air is used to operate the switches,
thus making it easy to get any pressure required. That
this is a matter of considerable importance is shown by the
accompanying curves.

When il is remembered that these temperatures are the
result of changing only the pressure on the contact, all the
other losses being the same, the real value of the increased
pressure i1s more fully appreciated. Also it is to be under-
stood that these curves were plotted from actnal tests and
each point was seeured by allowing the temperature to be-
come conslan{. As is seen from the enrves, the compara-
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tive heating with low pressure is excessive and often causes
a welding together of the switeh contacts. The prineipal
advantage of the ability to get high contaet pressures is
that the swileh ecan be made mueh narrower and a magnetie
field of proper sirength for blowout purposes can be more
readily secured. With this construetion, it is possible to
make single switches of several thousand amperes capacity
for d.c. operation. TFor a.c. operalion the capacity of a
single switeh has another limitation, that of secondary cur-
rents in the metal parts of the switeh exposed to the action
of the magnetie ficld used (o blow out the are.

The use of low voltage non-grounded ecireunits for the
train line has two very great advantages over a high
voltage train line: immunity from short ecircuits and

=
£ 1%

130

\ ~—— 600 AMP, CONTINUOUSLY
) \3005 P. CONTINUOUSLY, g
Y]

l
8

\TURE RISE
-
C

40 A5
g AN
80 S
L TEMPERATURE TEST
+—20 ON
UNIT SWITCH
L 30 ONE INCH CONTACT
-
5 1 300 4
r | POURDS PRESBURE ON GONTAET TO

Railway Motor Control—Temperatures of Unit Switch

grounds, and the absence of sparking or burning at the
master controller or interlock contacts; also, from an in-
spection standpoint, there is no danger of getting a shock
from handling the eurrent earrying parts.

For the reason previously stated, automatic acceleration
has been used on all d.c. and most a.c. car equipments. This
has been an inflexible rule. As it.is considered that the
best methods of control available are none too good, noth-
ing but the bridging system on d.c. and an equivalent sys-
tem on a.c. has been used. The specific construction of the
apparatus used to produce these resulls has become quite
genrally known and need not be mentioned here.

VY
a4

The New York Switeh & Crossing Company, IToboken,
N. J.,, has at ils booth in Building No. 2 a number of
switches, frogs and erossings taken from stock to illustrate
the variety as well as the class of work done at its plant.
The exhibit ineludes anti-straddling switches, switches with
hard steel, manganese and hammered steel centers and
switches and erossings for both electric and steam vailway
use. Information relative to the serviceability of this
company’s products is being dispensed at the booth by
W. C. Wood, H. R. Sherman, W. B. Phillips and E. Armer-
ding.
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Among the Exhibiis

H. Sanbern Saith, general s les agent, and C. I, Robin-
son, the ncw Chieago distriet sales agent of the Lacka-
wanna Steel Company, arrived in Mlantie City on Wednes-
day to atfend the eonvention.

&R R

The automatie feature of the Jones stoker, which is dis-
tinetive of this method of mechanieal stoking, renders it
particularly applicable for service where loads are fluctuat-
ing in character. A full deseription of the Cole antomatie
attachment referred to will be found in the new edition of
the Pocket Catalog being distributed by the Under-Feed
Stoker Company of America at its exhibit, space 860.

XS

The features of the exhibit of the United States
Klectrie Signal Company, consist of a signal providing
for a mnltiphieity of cars in a block at a time. This system

las all the safety features of this companv’s former tvpe
; pang ¥

new

G-1, namely those of anticipating gronnds, crossing of wires,

cte, and all line troubles to which a signal is subject. There

is also shown a new trolley switel, the operating parts of

which avre m=de light and so construeted that the aetion is

very slight, thus eliminating inevtin. The exhibit is wired up

to show how the rsignals work when in aetnal operation.
* & #

A large line of ticket punches of all types is shown in
Space 824 by the Bounev-Vehslage Tool Company, New
York.
differs from the vsual {ype of puneli, in that the tool steel
die is set into the main part of the frame and the plunger
is made of malleable iron. In other punches this method
of construction is nsually reversed.

LR

A pnneh made especially for sirest railway service

The American Locomotive Company, New York, is loeated
in Machinery Hall.  Its space ix zrranged as a reception
booth where Messrs, Willtam Wampler, W. I, Woodard and
Raymond 1I. Baker, the representatives of the company.
are greeting delegates.  The company’s exhibit consists of
arge framed photographs of some of the eleetrie locomotives,
snow plows and trocks manofactnred by if.

# k¥

The Falk Company, of Milwaukee, seldom misses repre-
sentation at a convention of eleetrie railway men. This year
W. Frank Carr, chief engineer, is in aitendance, and is
presenting his acquaintances with an  attracltive souvenir
pamphlet illustrating the produets of the Falk Company,
which include gears, pinions, special track work and all man-
ner of steel castings.

The Verona seamless trolley pole, which is being exhibited
by the mannfacturers, the Pittshurg Pole & Forge Company,
in spaces G08-614, main Dbuilding, is made from selected
seamless fubing.  The outside dimmeler at the tip is 1 in.,
and 28 the end is {apered for 3 fi. of i's length any harp can
be made to fit. The butt is 114 in. in diameter and is rein-
forced for 20 in. with the same material as the pole itself,
making a lght weight (rolley pole which has high strength
and which will stand up under hard serviee.

Few exhibils in the line of gpecialties for interurban ears
are attracting more attention than the Janney radial coupler
exhibited by The McConway & Torley Company, Pittsburg,
Pa., in spaces 707-715, Marine Hall. The device is ingen-
ious and simple and secms to meet the pecnliar requirements
of electric and internrban service,
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In the exhibit of the Columbia Maehine & Malleable
Iron Company, is a turnstile designed for pay-as-you-enter
cars. 1t was invented and patented by C. S. Banghart,
Superinfendent of the New York & Queens County Rail-
way Company. It consists of an upper and a lower set
of arms fastened to a hinge attached to the center pole.
These arms automatically fold or drop as soon as the pas-
seuger has entered, only two arms extending out in a hor-
The turnstile is designed to
In view

izontal pesition at a {ime.
take np little space on the platform of the car.
of the inferest at present manifested in pay-as-you-enter
cars and methods of fare collection used on them, it would
pay delegates to examine this exhibit.

axR

Considerable interest has been shown sinee the conven-
{ion opened in the demonstrations of the Millionaire eal-
culating machine.  This remarkable meehanism can mul-
tiply and divide any sums with snrprising rapidity and
ahsolute accuraey, and 1s a marvel to all who call to see
it in operation. 1t is said that no machine on the market
is its equal for figuring cests, earnings and expenses per
car mile or car hour, disecounts, ete., and all those interested
are nvited to visit booth 424 where Messrs. William &
George Morsehltauser are prepared to demonstrate and show
the machine.

e ke B

The exhibit of the Gould Storage Battery Company, New
York, at spaces 818-819, includes samiple eells of the various
types used for railway regulating and line batteries. The
type V-1341 cell is of interest as an example of the type
of installation used where the demands for power are
large, this eell, having a capacity of 4800 ampere hours
at the 8-hiour rating. The ““Couple type’’ exhibited is used
for signal, telegraph and similar installations. The Gould
Storage Battery Company is distributing to users of stor-
age hattevies, temperature correetion charts, showing the
vartalion 1in  gravity readings cansed by temperature
changes and aflords a simple and convenient means for
accurately determining the condition of charge in cells by
means of the ordinary hydrometer.

%

The Jdewett Car Company, Newark, O, 1s showing on the
exhibition trestle, adjoining the Main Bnilding, one of an
order of ten internrban ears built for the Indianapolis, New
Castle & Toledo Railway.  The design of this ear is out
of the ordinary in several respects. It is 62 ft. long and .
This deparinre from
the ordinary design is infended {o reduee the head-end air
is in motion. The car is of

its front end is parabolie in shaje.
friction of the exr winle 1f
unusually substantial construetion and is built to withstand
the strains incident to running at a speed of 70 miles an hour.
The interior is finished in mahogany aud is eqiipped with
the latest {ypes and designs of fixtures, among whieh are the
Jewetl antomatie window fixtures and nickel lamp sockets.
The car is equipped with a motor generator set and is so
wired that either 550 volts or 110 volis may be used on the
lieghting cirenit. The ear body is monnted oun Baldwin
trucks which will be equipped with Allis-Chalmers motors.
The ecar came to Atlantic City from Newark on its own
whee's. It was built from designs and specificatious pre-
pared by the Eleetrical Installation Company, Chicago.
which is aeting as engineer for the railway company. The
company is also showing a section of its semi-convertible
car.
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¢, 1. Sawtelle is attending the couvention in the interesis
of the Tool Sieel Molor Gear, & ’inion Coarpany, Cineinnali,
Ohio. 1le rej.oris some good orders received Irom a uuber of
the larger railway companies.

4

The Rail Joint Company, of New York, has establisica
a braueh sales office 1 the Call Building, San Franciseo,
Cal. James A. Greer, of the sales department in New
York City, wiil represent the compaiy.

P

The Quride car seats and the Quride silent gears shown
by the I'icome Ilide Company, Syr:
ing attention.
plaining the mevits ol Quride.

cuse, N. Y., are alirae-
The representatives are being kept busy ex-

The Union Eleetrie Company, Pitisburgh, I’a, 1s vepre
senled by I. DML Cluley and Geo. W. Provest. The many
friends of John . Provest witl hear wich rcgret that he
was uuable to attend the convenuion tus year.

& A &

The National Brake Company, of Buftalo, is distributing
a rhyme of the dollars written i the scyle of the teu litile
black boys, except that, vne by one, ten bags of dividends
disappear because a railway company does not use peacock
brakes.

ok

The Russell Car & Snow Plow Company, Ridgway, Pa.,
is represeuted by M. 8. Kline, pres.dent. Mro Khine re-
ports an cneowraging improvemenl in business conditions.
His Company hus already booked a namber of advauce
orders fur suow plows.

Star Bruss Works, Kalamazoo, Mich., is shewing, in
addition to their regular line of trolley wheels and harps. a
new torm of G-in. wheel with a 3-in. hub and a harp de-
signed espedally for this wheel. The exhibil is located in
space 814, DBuilding No. 3.

* &

Barbour & Stockwell Company, Cambridgeport, Mass,, as
has been theiv custom for a number ol years, have no ex-
hibit, but the inleres's of the company ave being well taken
care of by the representatives present, 1. 1% Stockwell, W,
W. Field and H. R. Luther.

The exhibit of the Eleetrie Railway Improvement Com-
pany, Cleveland, O., which is located in Building No. 2, is
attracling even greater atlention among railway men than
it did at the convention last vear. Nany demonstrations
of the braziung of copper bands to steel rails by one of the
company's welding and brazing ears were made yesterday
and more will be made during the week.

e

The L. K. Elliott Electric Company, successors lo the
Elliott Bros. Electrie Company and 1o L. K.
Cleveland, O, is represeuted at the couvention by C. .
Billings.  This company has recently increased the capaeity
of ils plant {o facilitate the mamifacture and repaiv of
field and armature coils. The representatives claim the conm-
pany now hes one of the best equipped plants in the Mid-
dle West for doing this work.

L2 2

An interesting exhibit is shown at space 607 hy G. M.
Gest. Besides a number of types of Camp duct for under-
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grotnd conduil construetion, a novel and ingenious method
L he reinforce-
ment s put o the pole from the inside withoul disiurbing
the sidewalk or the overhead eonsirnetion.

of retnlording corroced 1ron poles is shown.

A reinforced cage
of carbou sieel twisced burs is dropped into the top of pole
After

the concrete secs, the pole 1s practically undesiruetible,

aud concrete is Lorced in by means of compressed air.

A nnmber of anferesting apphances ave exlibited by the
b. & W. Fuse Compuny, of Providence, It. 1. Both the
black and white finish deltabeston magnet wire is shown,
and
multiph: se cvrvents; uuan line and brancii boxes; molor
and third-rail shoe fuse boxes; a line of high-tension cut-
onis is also exhibited.

also service switch boxes with inelosed fuses for d. c.

Al the demonstration of rail welding by the Thevrmit pro-
cess on Tuesdey afternoon, a number of disiinguished guesls
were ] resent to witness (his interes'myg operation.  lucluded
among them were Mdr. Katsura, engineer of the South dan-
churia Railway; C. O. Ilolmes, U. 8. Steel Produe's Export
Company; Jumes B. Strong, Ramapo lron Works. and W.
H. Harton, Jr., enginecr maintenance of way, South Coviug-
ton & Cincinnati Street Railway Company. The demousira-
tion will be rej cated again to-day at 4 pan. on the pier
between Marine Iall and the Annex Building.

LR

The Trolley Supply Company, Canton, Ohio, is showing
in iis booth in Building No. 3, its new Pcerless roller bear-
ing trolley base. This buse, it s claimed, 1s alanost frietion-
less.  Its springs and bearings are entirely enclosed in
dust and mo’sture-proof casings. The company is also show-
ing its new Peerless and Ideal trolley catchers, which are
altreeting attention. The Trolley Supply Cowpany is also
the manufacturer of the well-known Knutson tiolley re-
triever which is now used by more than 400 railway com-
1 auies.  Other devices exhibited include the Starare and -
candescent headlizhis which are interchangeable with any
other type of light.

233

The General Storage Battery Company, Boonton, N. J.,
is showing a compleie line of its “Bijur” plante plates as
well ¢s two {y]es of the well-known Bijur balanced booster
regulator al spiees 729-731. Bijur storage battéry j.lates
are Cheraetevized by their freedowm from buekling, high dur-
ability, superior diffusion of electrolyte and pavticularly
by the patented treatment of the negative. called “perman-
izing,” which cavscs the nezative plate to s stain its eapa-
city in use.  The exhibit consis’s of two 1400-amp. hr.
completely instal’ed, a 44C0-a. L. unit, similar to the cells
in the Cambria Steel Company’s new battery, and a num-
her of smaller cells,

cells,

eiving a comprehensive idea of the
Bijer line of stationary cells, from the largest size down to
G a. T couples. The plates of the General Storage Ballery
Company's are | erfectly mterchaneeable with those of other
makers and any standard battery can be venewed with
them. Photoeraphs of several installations arve shown and
the motor dviven end cell switehes, in which severat marked
improvements have been embodied, have evoked wuch in-
terest.  The addition to the company's plant al Boouton is
now in full operation and is of sueh size that this company
now ranks as the scecond largest battery manufacturers in
the country.
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THE MILBURN ACETYLENE LIGHT

The Milburn acetylene light, manufactured by Alexander
Milburn Company, Baltimore, Md., is being exhibited on
the pier alongside of Colonel

— Young’s residence, which at night
1s ablaze with incandescent lamps.
No Dbetter position eould have
been secured for demonstrating,
by comparison, the intense power
of the acetylene flame used in
! this lamp. The lamp is intended
especially for use on night con-
struetion or repair work, to which

’ all street railway companies fre-
quently have to resort. The ac-
companying illustration shows a
cross section through the acety-
lene generator and the burner re-
flector. No pump, gages, valves
or moving parts are employed.
The pressure of the gas is main-
| | tained by a water column which
supplies the water used in the
generator. The tank is 12 in.
square by 36 in. high, and the
lamp is mounted on it with a
standard, which revolves freely

‘-—T—AA—T 1 in a water seal in the tank. The

—— o carbide is placed in trays in an

) [A inner cylinder of the tank. A

[a I | wide-angle veflector is used to

T T1a ; distribute the light and at the
X3 Q]Dtr 4 time inteusifies it sufficienily so as
D to project the rays 1000 ft. or

E e Wi more in front of the lamp. The
Milburn Light light is claimed to be perfectly

safe because all joint are water-sealed. The lamp is said
to give 5000 ep with a consumption of 2% lb. of calcium
carbide per hour, costing 3% cents a pound. These lights
are in use by a large number of street and steam railways,
contractors, and by the United States Government.

¥ % %

M. M. Ely, of The Garford Company, Elyria, Ohio, is
attending the eonvention in the interest of Shelby ‘‘Stan-
dard A’ trolley poles for which this company is sole agent.
An exhibit of these poles is ‘being made in the booth of
the Wallace Supply Company.

* % %

The National Carbon Company is distributing a small
booklet on carbon brushes entitled ‘‘Operation vs. Quality,’’
covering the selection of the proper brushes, the qualities
necessary to meet certain conditions, the causes of many
brush troubles, the remedy, ete. Every railway representa-
tive can secure copies at this company’s exhibit booth,
space 812.

EE 2

The Lima Brake Shoe Company, Lima, O., is showing
samples of its ecomposition brake shoe, which are attracting
considerable notice. Some of these brake shoes have been
in use on several of the large interurban and steam roads

in the Middle West and the company states that they are,

giving entire satisfaction. C. H. Doebler is in attendance
at space 600, and is prepared to give any information which
may be asked for.
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John M. High of the Pantasote Company, New York, re-
ports having received some very large orders for Agosote,
the new waterproof fiber board used for head linings in car
construetion. Agosote is a foreign produet, extensively
used abroad in passenger car construction. It has been on
the market in the United States less than a year. The fol-
lowing is a partial list of recent car orders on which Ago-
sote has been specified: Chieago Railways Company, 600
cavs; Northwestern Elevated Railroad Company, Chicago,
20 ears; Third Avenue Railroad, New York, 150 cars;
Metropolitan Street Railway Company, New York, 125 cars;
Yonkers (N. Y.) Railroad Company, 16 cars; Boston &
Maine, 30 cars; Pennsylvania Lines West, 10 cars; Pull-
man Company, 14 sleeping cars. This product is now being
used in the construction of a total of more than 1200 pas-
senger cars of all types. Up to the present time it has been
manufactured abroad and imported; arrangements have been
completed, however, for its manufacture in the United States
by the Pantasote Company.

The Samson Cordage Works, Boston, Mass., is issuing
a clever reminder of its produet in the shape of a peneil
with a celluloid holder made to represent the well-known
Samson Spot Cord. It will be sent to any electric railway
officer who writes.

The Northwestern Elevated Railroad of Chicago has
recently ordered from the American Mason Safety Company
2300 Mason safety step treads for use on station steps and
platforms and has also specified that these treads shall be
used on the new cars now building at the works of the
Pullman Company. Among other orders placed for these
treads are an order for 1200 from the Pullman Company
for its own cars and an order from the Hudson Companies
for equipping all of the stairways of the tunnel stations in
New York.

*E¥

The vacuum impregnating system is being extensively
adopted by leading manufacturers for impregnating arma-
ture and field coils, and the Standard Paint Company’s
compounds for this purpose are having a large sale. A visit
to space 735 will repay itself, if only for a quiet chat on this
subjeet with the company’s representatives, and incidentally
to obtain one of the new catalogs of insulating varnishes
and compounds. This book is not only a catalog of the
well-known line of P. & B. insulating varnishes and com-
pounds, but also contains much practical information about
msulation and methods of applying it.

LE 2 ]

The Lord Electric Company, New York, in addition to its
numerous other speecialties, is exhibiting the Cosper “Con-
trolator” (controller regulator). This device is designed to
insure smooth acceleration accompanied by a material saving
in maintenance cost for equipment repairs and in electrical
energy. It is bolted to the top of the K type controller
usually used. Also, it is designed so that it may be applied
to other controllers for series-parallel service. With regard
to the design of the “controlator,” it is said that it is built
very compactly, is strong and therefore durable, and also
is unaffected by atmospheric conditions. The regulator
effects, by means of a predetermined time-element feature,
any desired rate of feeding. With each equipment a templet
is furnished to faecilitate installation. One commendable
point in this device is that when the reverse lever is thrown
again into the forward position, the controlator automatically
puts itself into service.
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THE CURTIS MOTOR TRUCK

The Curtis type CT-158-72 motor trnek with mofors in-
side the axles is on exhibition in Building No. 3,
851-53-65. It is designed for cily and suburban serviee,
and ean be nsed in serviees that are usually thonght to
require trucks with mofors outside hnng, beeause it will
pass all eurves that ave eonsidered good practiee. With its
motors earried in the centev, the strains due to the over-
hang of the motor load earried on the end sill are not
encountered. Supporting the motors in the ecenter is the
matural place for them in a radial truck and the power of
motors ean be better applied than when motors are ontside
the axles. This type also carries the ear body lower {han
most trueks of the same eapacity and charaeteristies and
is especially suited to ears with large overhanging plat-
forms. Carrying its loed in the eenter, the weight of the

Spaces
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The . Drouvé Company, of Bridgeport, Conn., was a
little late in arriving, but William V. Dee, its general man-
ager, is now here and has a space near Aquarinm Hall,
where a neat model of the Lovell window operator and see-
{ions of Anti-Pluvins skylight are exhibited.

# % ¥

One of the exhibits of the National Lock Washer Com-
pany, Newark, N, .J., at its booth, spaces 216-220, comprises
a nnmber of full-sized ear windows showing in practieal
On account
of their simplicity, small number of parts and case with
which (lhey can be applied and maintained, these deviees
have been sold in large quaniities to steam and clectrie
railwayvs.  The sash locks shown on tliese models ean bhe
used with or without the National sash balanee. It holds
and positively locks the sash at any lieight.  Furthermore,
it prevents rattling, and by ils use the window ean be

operation {lie company’s ear window fixinres.

—— = —_—

————— =

The Curtis Forged Steel Motor Truck for City Service

car is centralized and the traction is greater than with
other types of trucks.

The truek has the Curtis all-forged steel pedestals and
four eoil springs. Eaeh lower corner of the journal box
is a heavy lug east to form the seats of the pedestal coil
springs that give relief to the shoeks of the wheels on
meeting inequalities of the track, so that they do not vibrate
back and forth through the frame and ear body.

The bolster is of the true swinging type, being of sneh
design and construetion that it swings freely with the shift-
ing ‘ear body. There is no limiting deviee to stop its natural
swing, vet it never strikes the side frames, but maintains
a true central position when at rest.

The Curtis transom eonstruction is nsed. This truck is
equipped with the Curtis balaneed non-ehattering brake
rigeing. This rigging is designed to give powerful brake
application with the least wear of shoes.

It is built of open-hearth steel foreings throughont. All
castings are climinated exeept journal boxes, brake heads
and ecnter plates. All parts are standard and interehange-
able. ‘

EA N

Don’t forget that you intend to eall to-day on the repre-
sentatives of the Speer (arbon Company in spaee G11 and
talk over your brush trombles. They have some new im-
provements on their producls worth looking into.

framed loose enough to be easily raised and lowered. The
window eannot fall when equipped with this deviee, as the
jar, instead of loosening it, locks it more securely.

* ¥ ¥

The Coleman fare box is attracting much attention from
operating officers in attendance at the convention. The com-
panies whieh have the deviee in use on their pay-as-you-
enter type ears are strong in their praises of its efficiency
in colleeting all the niekels. Its mechanical construetion is
simple and sirong and not easily deranged by rough usage
or by bent or defective coins. George IH. Dreybus, manager
of the Coleman Fare Box Company of Buffalo, who was
formerly connceted with the International Railway Company,
is demonsirating the operation of the Coleman system of
fare collection in space 304 in the main building and is dis-
{ributing a little booklet eontaining information worth real
money.

% % %

The auto-scope advertising device displayed in building
3, spaces 836-838, by the National Adverlising Company of
Ameriea, is designed to bring every card shown in the
sdvertising rack of an eleetrie ear directly in view of all
tlte passengers on the ear.  The eards are constantly shifted
and thus attract attention. Added to this is the faet that
the device allows fwice as mmany cards to be displayed in
cach carv as has heretofore been possible.
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THE PAY-WITHIN CAR

The *“pay-within'' ear, designed by I°. H. linecoln, as-
sistant general manager, Philadelphia Rapid Transit Com-
pany, is being exhibited on the trestle north of the pier
by the Elecetrie Serviee Supplies Company, which has se-

cured the sclling rights from the Pay-Within Car Com-

Rear Plztform of Pay-Within Coar

pany, whiech owns the patents. The ear exhibited is one

which has recently been rebuilt from a standard double-
truck ear in the shops of the Phildelphia Rapid Transit
Company. A full deseription of the pay-within prineiple

and the method of reconstrueting the Philedelphia Rapid
Transit Company’s ears to use this system was given in
the Erecrric Raiwway Jourxan of Sept. 25. One or two
minor improvements have been ineorporated since the de-
seription appeared, the chief of whiell is in the form of
pillar containing the door-operating valves and which sep-
arates the entrance and exit passage ways in the rear
vestibule.  The prineiple elaim made for the payv-within
type of ear over any other prepayment plen is the ad-
ditional protection afforded against aceident. The rear plat-
form is entirely enclosed by pneumatieally operated slid-
ing doors controlled with a valve eonveniently placed in
front of .the eonduetor es he stands in his proper position.
The platform step folds up when the
handles on the outside of the car.

1s closed and
It is

door
there are no grab

?”‘"rz«i»lt{ ‘-3@%

Philadelphia Pay-Within Cor

impossible, therefore, for anyone to attempt to hoard the
car after the door is elosed and the step is np. The simp-
licity of converting a standard ear into one of the pay-
within type is also an important advantage claimed.
& %

The Le Valley Vitae Carbon Brush Company, New Yorlk,
has no exhibit, but the company's interes's are looked after
by M. W. Robertson, its general manager.

ERECTRICT RATIENVAR
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BRILL CENTER-BZARING MAXIMUM TRACTION TRUCK

The
traction truek

3rill exhibit includes a center-bearing maximum
which is shown for the first time. The truek
can be inspeeted in the Biill scetion en the pier and ean also
Be seen under the Pay-As-You-Enter ear of the Third Avenue
Railroad Companv on the exhibition trestle. It is des-
ignated as No. 39K and differs from the Brill ‘‘Eurcka’’
maximum traction truck, in that it has a bolster with a
center bearing.  The bolster is supported on semi-elliptie
springs which extend lengthwise of the truck and rest in
links suspended from the side frames. The side frames
are cach solid forged in a‘single piece, and the entire frame
is well designed with a view of redueing the weight of the
truek to the minimum. Differential brake levers proportion
the amount of pressare on the wheels according to the load
which they earry—the lozd on the large wheels being 75
per eent. Four hundred and fifty of these trueks are now
being built for New York

The Philedelphia Electric & Manufacturing Company re-
perts a constantly iperveasing demand for its Antirust for
preserving iron and steel work of all kinds. This produet
1s considered by many of the largest manufacturers to be
even superior to galvanizing in some respeets. It is applied
in the same manner as paint, and it is all that the name
implies. This company les closed contracts recenily for a
large number of i's absolute cut-outs, mast arms and malle-
able line material,

* k%

The Rooke hand regis‘er is making rapid progress. About
2000 of them are now in use in six states. It is interesting
to note that 20 of these registers are used on pay-as-you-
enter cars in Des Moines, Ia.

*e

The pay-es-you-en‘er cars, which are shown on the
exhibition track trestle, are proving of special in‘erest to
delezates. One of these cars was manofactured by the
Cindinnati Car Company and the other by the J. G. Buill
Company, and they were designed after the plins and manu-
factured under the license of the Pay-As-Yon-Euler Car
Company, New York. The ear built by the Cincinnati Car
Company is one of an order built for the Municipal Trae-
tion Company, Cleveland, while the one built by the Brill
Company is one of an order of 130 cars for the Third Ave-
nue Reilroad, New York, The Pay-As-Yon-Enter Car Com-
pany is represented at the eonvention by D. McDonald and
T. W. Casey.

The J. P. Devine Company, Buffalo, is represented at
the conventicn by J. P Warfel. This company is s::le manu-
facturer for the Unitcd States of the Passhurg vacnum
impregnating and deving apparatus.  He states {hat the
company has met with great sueeess in installing this ap-
paratus in cleetrical manufacturing and repair shops.

* %8

The Dittrick & Jordan Eleetrie Company, Cleveland, is
represented at the convention by A. R. Dittrick, who is
stopping at the Chalfonte.

BER

The B-deer Fire Extinguisher Companv, of Boston,
Mess, has been requested bv the mansgement of the con-
vention to lord the two 40-2~1lon ehemieal troek s engines
ard be prep-red in e'se of fire among the exhibits for
quick action. This componv’s exhibit, hosides the engines
mentioned chove, e~nsisting of a full line of hand fire ex-
tinguishers, is attrzeting due interest.





