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The Report on Equipment

The report of the committee on equipment this year, like
that of last year, is an excellent example of what a report
should be, but differs from that presented in Atlantic City
jast year because it consists largely of monographs, in most
cases by members of the committee. Two valuable reports
are included, however, from representatives of prominent
manufacturers, on recent developments in electrical appa-
ratus. All of the twelve subjects discussed in this report
bear directly upon the cost of operation, and all are worthy
of careful study. It will be impossible to consider all of
them, but a few might be referred to at this time.

Mr. McAloney’s paper and that of Mr. Ayres may well
be considered together because both relate to the subject
of the reduction of the cost of maintenance of the car as
a whole. Mr. McAloney treats his topic by taking up parts
of the equipment. His analysis of the percentage which
the maintenance charges on each part of the equipment
bear to the whole furnishes a direct index of the importance
which each possess. Under Standard Accounts Nos. 6 and 8,
wheels form the largest item and brake-shoes the next
largest, while under Standard Account No. 7, the cost of
recnewal of magnet wire is about 3% times as large as
the next largest item, bearings and babbitt mectal. Mr.
McAloney offers significant suggestlons as to the method
of reduclng the cost on cach. The wear on wheels can be
lessened very much by greater care in mating and less fre-
quent use of the reverse In making emergency stops, while
the life of magnet wire can be extended by the treatment
of coils, although the greatest care is still required in inspec-
tion and handling.

The Present Status of the Work

Every convention has its most crowded day, and at the
present convention this occurred yesterday. According to
Mr. Gonzenbach, the ‘“‘everybody busy” principle is the most
efficient method of conducting business. Certainly everybody
was busy yesterday. The American Association, all of the
affiliated associations and the Manufacturers’ Association
held meetings and there were two sessions of the Engineering
Association. To-day will be almost as busy with five
sessions, because the Engineering Association is to hold the
sessions originally scheduled for to-morrow, and the Account-
ants’ Association will also consolidate in one session all of
the work planned for two. Practically all of the delegates
who were expected are now here and it is possible to say
without fear of later developments that the convention has
been in every way a success.

A good many people undoubtedly felt some misgivings
about the attendance from the East because of the long
distance to be travelled, and it is true that a number of
lamiliar faces are missed. A great many of these cases,
however, can be explained on account of important business
engagements, and not because of the length of the journey.
The conditions, in most of these iustances, would probably
have been the same if the convention had been held at
Atlantic City. As yet we have heard no complaint from
Hastern delegates of the time taken to come to Denver. It
passed quickly, and the fact that most people travelled in
special trains added much to the pleasure of the journey.
Many new acquaintances were formed and many old ones
renewed, and the duration of the trip was not noticed. On
the other hand, the attendance from the Central and Far
West and from the Southwest has been, of course, very much
greater than ever before, Never before has there been so
large an attendance at a national convention of railway men
irom Texas and the Pacific Coast. As already noted, the
distance also had no material effect upon the exhibits; while
perhaps not quite so numerous as last year, they are in every
way very creditable both to the association and to the exhibl-
tors, and three years ago would have been considered remark-
able in extent and completeness.

For the first time in three years, the association has met
in a city where there is a large street railway system, and
this has certainly added very much to the pleasure of the
meeting. This was the original plan of the association, and
it was followed consistently until the 1903 convention at
Saratoga. The advantages were great, and as a different
city was selected practically every year, delegates had am
opportunity of inspecting the practices of the railway com-
panies in the city visited and derived valuable ideas. The
return to the old plan has a most agreeable feature, as the
convention partakes of the aspect of a personal visit upon
friecnds. The officers of the Denver City Tramway Company
have done everything they could to instill this idea and
have been most hospitable, and the unlque features of tlie
property have made the visit a very Instructive one to
1fastern delegates.

It is too early, of course, to conslder tlie location to be
celected for future conventions, but we understand therve s
quite a movement to have the associatlon

meet again in
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the Far West in 1911, possibly even on the Pacific slope.
Such a plan is a daring one, but the suggestion is not so
bold as it would have been thought to be a week ago. The
convention this week has demonstrated conclusively some-
thing ‘which was not previously believed, that a large body
of street railway men are willing to go west of Kansas City
to attend a convention.

Report on Freight and Express Traffic

The report of the committee on express and freight traf-
tic presented beforc the Transportation & Traffic Assccia-
tion, is a most valuable compilation of financial results ob-
tained by 39 companies from business of these classes. The
data compiled by the committee relate to: (1) A state-
ment of revenue that is divided as far as possible between
passenger, mail, express, milk, freight and switching, to-
gether with the results per mile; (2) an analysis of ex-
penses which, although not complete, is of remarkable inter-
est; (3) various general information concerning principally
relations with steam railroads and express companies and
terminal arrangements.

‘While no names of companies are given, it is evident that
information was obtained from properties of various sizes
and the complexion of the committee is an indication that
different sections of the country were reached in the collec-
tion of the data. A number of the companies listed have
gross earnings of less than $100,000 per annum. The largest
property reporting, which operates 617 miles of line, showed
total gross revenue froin operation of $2,400,158. The pas-
senger revenue of this company was equal to 92 per cent
of the total revenue from all sources and the remainder ol
the gross revenue was divided between the other e..inings
from operation as stated. The results of this company per
mile of track with respect to passcnger business and ex-
press and freight revenue arc below those of a aumber of
the other properties which furnished information. The
smallest gross revenue is $38,249, or whicn $36,559 was de-
rived from passenger travel, and the balance of 4 per cent
represented the revenue from the classes of business de-
scribed by this company as mail and freight. As this com-
pany operates only six miles of line, its passenger revenue
per mile averaged $5,223. )

Outside of the revenue given in the foregoing by the larg-
est company reporting, classified in the report of the com-
mittee as comprising ‘“total freight revenue,” there is only
one company which shows total gross for these classes of
its business of more than $100,000. Thirty-seven of the com-
panies, therefore, have less than $74,000 each of revenue
from the freight business and 12 of the railways show total
revenue from this source of below $6,200.

The miles of line operated by the companies contributing
information show the extremes of 6 and 617, but only five
of the roads have over 100 miles. One road did not report
its mileage and 25 of the companies have less than 50
miles. This fact is significant as indicating that the small
properties have been able to develop some measure of
freight traffic even though they were able to give only
short hauls on their lines and must have been limited in
their arrangements for through routes or re-shipment over
other roads, if, indeed, such arrangements existed at all.

By far the largest revenue per mile of line from mail, ex-
press and freight traffic is shown by a company with §
miles of line, which secured 48.5 per cent of its total rev-
enue from express, freight and switching.

The percentage of the total revenue received from the
mail, express and freight business varies, for the 36 compa-
nies which furnish this figure, from 1.3 per cent to the un-
usual figure of 48.5 per cent, which is, of course, very far
from the results of the average property. ¥or all the comi-
panies, the average is 9.39 per cent and this is, we helieve,
a fair average figure for the present financial results ob-
tained by the companies throughout the country that engage
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in the transportation of commodities as an addition to their
passenger traffic. :

The feature of the report of the committee which will be
subject to the closest analysis is the table pertaining to the
expenses charged against the express and freight traffic. A
number of the companies do not furnish any of the figures
requested by the committee, Where the expenses uare
charged, the car mileage Dbasis of division appears to have
been adopted generally. Several of the companies made their
charges on account of various expenses on an arbitrary car-
mileage basis and two of the properties charged against the
revenue a total of 15 cents per car mile to cover mainte-
nance of freight equipment and maintenance of track, road-
way, ete. Only 8 lines report expenses for wagon delivery.

Following the suggestion made by President Allen in his
annual address, it is to be hoped that no matter what other
features of the work the incoming committee may take up,
every effort will be made to compile data in reiation to the
financial results, with particular reference to the expense,
so far as it may be determined with any reasonable approx-
imation, of transacting the business.

Denver Conductors Well Posted

Members of the various associations who have had occa-
tion to use the cars of the Denver City Tramway Compaily
to any great extent in travelling about. the city have re-
marked upon the unusual amount of information which they
can obtain from the conductors. Theoretically, conductors
on a street railway system should be able to give correct
information to all inquiries concerning the localities reached
by the cars; but, practically, it is not possible for most com-
panies, with the constant shifting of employees, to maintain
a force of men competent and willing to keep themselves
posted. It is more important to have the trainmen well in-
formed in a city where there are a good many visitors con-
stantly than in communities where the floating population is
light, and this is evidently fully appreciated by the man-
agement in Denver. Mr. Beeler mentioned in his address
of welcome before the Transportation & Traffic Association
the interesting fact that the city system carries each day the
equal of the entire population of the city or more, so it is
evident that the tourist passenger provides a good share
of the total traffic. Strangers in a city are more likely to
ride if they can secure needed directions from employees.

The Weight of Cars

Mr. Ayres’ thesis on the weights of cars is particularly ap-
propriate in a report to be presented at Denver, because the
Denver City Tramway Company was one of the earliest ad-
vocates of light cars and has consistently followed the plan
in the construction of all of its rolling stock. Mr. Ayres has
given a great deal of attention to this subject, as his several
papers in the technical press and before engineering associ-
ations have testified, but 1n his association report he has
treated the topic from a different standpoint than in his
previous writings. In his paper yesterday he analyzed the
effect of cars of different weights as they Increased the de-
mands for power, the wear of the track, the amount of the
car repairs and the distribution system, and then reduced all
of these matters to a basis of dollars and cents. Briefly,
he found that each of these elements of cost can be repre-
sented by two terms, one of which varies with the weight
of the car and the other independent of the weight. The
sum of all of these terms, under average conditions, and as-
suming a car mileage of 150 per car per day, amounts to
7% cents per pound of weight. Of course, with an average
greater car mileage per day, or a cost of power higher
than that assumed, of 1 cent per kw-hour, the cost per pound
would be more. Mr. Ayres then suggested various meth-
ods by which the car body, trucks and equipment could be:
reduced in weight without a sacrifice of their strength.
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Conventionalities

The ready smile of W. S. Sisson of Providence, R. I., fuses
very nicely with his exhibit.

The Auditorium and Annex are open during the conven-
tion from 8 a. m. to 10 p. m.

It has been discovered that the “Rose Parlor” has heen
so named because the chairs are placed in rows.

Major J. M. Holloway of the American Steel & Wire Com-
pany says that this convention life is more strenuous than
storming San Juan Hill.

T. H. Hogsett, counsel of the Lake Shore Electric Rail-
way, is here with F. W. Coen, vice president and genecral
manager of that company.

The official list, No. 2, of members and guests registered,
that is, up to Tuesday night, makes a book of 128 pages and
contains about 2550 names.

Can it be that Stedman and Grimes have a strain of Per-
sian in them? Certainly both are poets and both uphold
worthily the traditions of Omar.

Dwight Dean is in evidence and busy and his friends are
glad to see him travelling eastward. Mr. Dean has been
spending several weeks in California, and he looks the part.

Frank MacGovern of New York is on hand with his
debonnaire imperturbability. In spite of his youthful appear-
ance he is one of the oldest established as well as one of
the best known men in the business.

John G. Barry, manager of the railway department of the
Gieneral Electric Company, is one of the notable convention
visitors. He is on his way home to Schenectady from an ex-
tensive trip to the Northwest and the Pacific Coast.

Among the Los Angeles men here is Alphonso A. Wigmore,
who has charge of the Falk Company’s business in that city.
His work is referred to most enthusiastically by the other
Falk representatives. After you, my dear Alphonse!

Today from 1 to 10 p. m. the general public will be ad-
mitted to the exhibition on payment of 25 cents a person.
The proceeds will be given to Denver charities. A large
throng is expected, for Denver people are greatly interested
in the econvention.

Harry Munroe of Chicago grumbles because, as he- says,
he has to “stand watch” about all the time at the “G. E.”
exhibit. Of course if Harry wasn’t a natural born kicker he
would realize that it is because he is so popular that he is
in constant demand. f

George Keegan, the able secretary-treasurer of the Manu-
facturers’ Association, is all smiles. Early on Wednesday
morning he received a telegram from New York announcing
the safe arrival of a baby daughter in his family., Needless
to say Mr. Keegan is not going to tarry in Denver atter the
convention is over. ¢

The Gilpin & Clear Creek District Railway is now build-
ing to connect Paetolus on the “Moffat Road” with Russell
Gulch, Colo., It will be 22 miles long and will be operated
through a mining district by steam locomotives first, but
may be electrified later. Robert A. Hall of Denver, general
manager of the road, is a convention visitor.

George Weston, a member of the Board of Supervising En-
gineers, Chicago Traction, is in Denver attending the con-
vention, glad to escape for a few days from the exacting
duties of his position and the perplexities incident to a re-
sponsible publie post. E. N. Lake, division cngineer for the
Board of Supervising Kngineers, is also at the convention.

FErnest Gonzenbach, ‘“the man who made Sheboygan fa-
mous,” ig one of the busiest of convention visitors. A tele-
gram from Shcboygan conveys the interesting rumor that
Mr. Gonzenbach is accused of writing ‘“The Confessions of a
Reformed Street Railway President” in last week’s issue
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of the Saturday Evening Post. Mr. Gonzenbach is vice
president, treasurer and general manager of the Sheboygan
(Wis.) Light, Power & Railway Company. He is accompa-
nied by Mrs. Gonzenbach, and the two will spend about a
week, after the convention, in the irrigated section of Colo-
rado.

M. C. Brush, general manager of the Buffalo & Lake Erie
Traction Company, made up a pool on the time the New
York Central-Rock Island train would arrive in Denver.
There was great interest in the event and when 1h> train ar-
rived in Denver at 6:34 p. m., Bertram Berry and J. V.
Smith, who both guessed 6:35, were declared joint winners.

One of the finest “‘individual” exhibits is made by the
Hildreth Varnish Company. The representative of this com-
pany is the one best exhibit of the outfit. Architecturally
he is a thing of beauty and a joy forever; personally he
iz a good fellow. Known to nearly every man in the busi-

ness, a convention would hardly be complete without Charles
C. Castle.

So far as known, the only past-president of the parent
association present is John M. Roach of the Chicago Rail-
ways Company. Mr. Roach comes from the worries of a
controversy relating to a wage adjustment, in which a great
street railway strike in Chicago was narrowly averted, and
he welcomes the opportunity of spending a few days with
his old associates at the Denver convention.

It was H. C. Glaze, railway representative of the “G. E."”
office in Denver, who, as pitcher, was so largely instrumen-
tal in carrying the West to victory in the famous ball game
of the East vs. the West at the National Electric Light con-
vention in Atlantic City last June. Mr. Glaze is also to be
complimented on the success of the “G. E.” exhibit at Den-
ver, for he took the brunt of the work of preparation.

All Denver round-trip tickets must be validated at the
Union Depot or at the City Ticket Office of the line over
which return trip is made from Denver, otherwise they will
not be accepted for return passage. Tickets may be vali-
dated in advance of the returning date, but the returning
date must be specified. No fee is charged for validation.
All Pacific Coast tickets must be validated at the joint ticket
agency in the Coast city from which the return trip is
begun.

The attractive exhibit of the American Brake Shoe &
Foundry Company, showing as it does on a sample board a
large variety of brake shoes, all centering in the standard
of the Engineering Association, is a reminder that F. W. Sar-
gent, chief engineer of the company, is not present. Mr.
Sargent expected to come until the last moment but very im-
portant matters in the East required his attention. This is
the nrst convention in a number of years which Mr. Sargent
has missed.

Oklahoma City is represented by Anton H. Classen, presi-
cent, and J. J. Johnson, secretary, of the Oklahoma Railway
Company. Mrs. Classen accompanies her husband. The
Oklahoma system is extending so rapidly tliat the company
ie in almost constant need of new material; nevertheless
two trucks of different types intended for this company
were diverted from their proper destination in Oklahoma
City and are on exhibition in the exhibit of the Standard
Motor Truck Company.

The entertainment committce has provided a thenter
party for this evening. Mrs. Leslie Carter in “Vasta Herne”
at the Broadway Theater, opposite the Brown Palace Hotel,
will be the attraction. The commitiee has secured the cn-
tire house and admission will be by official badge only.
Ross I, llayes of the Cnrtain Supply Company is in imme-
diate charge of arrangements at the theater. The cnriain
will go up at 8:30 p. m. After the performance (here will
be informal dancing in the ball room of {lie Brown Palace
Itotel for an lLour.
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Ralph W. Pope, secretary of the American Institute of
Electrical Engineers, who is attending the convention, is
greatly interested in the question of the conservation of
natural resources. He attended the conference of governors
held at Washington in May, 1908, at the call of President
Roosevelt, and he was also an official delegate to the Ilirst
National Conservation Congress held in Seattle in August
of this year. Yesterday there was a meeting of the Colo-
rado Conservation Commission at the State Capitol, and Mr.
Pope was present. The Institute secretary finds that in
Pope was present.

Ralph Sanger is a newcomer, this being the first convention
he has attended. He seems as much at home, however, as
he used to be in his former business. Before entering the
firm of Wonham, Magor & Sanger he was connected with
prominent banking interests in New York. With Mr. Sanger
as the leader, supported by H. A. Goode, the cosmopolitan
Britisher, R. V. Collins of the American Automatic
Switch Company, and the bustling Mr. Willis, the interests
of the “H. B.” life guard are well taken care of.

Frank W. Frueauff is both president of the National Elec-
tric Light Association and first vice president and general
manager of the Denver Gas & Electric Company, which is
one of the most enterprising public service companies in
the country. He shares with Henry 1.. Doherty the honor
of making Denver the City of Lights. Mr. Frueauff is a very
welcome convention visitor. He has been tested on the
moralometer at the Wagner booth, and the reading was
“Star-connected.” As Mr. Frueauff’s engagement to Miss An-
toinette Perry, a charming actress, is announced. the won-
derful accuracy of the instrument excited wide and favor-
able comment.

The entertainment committee of the Manutfacturers’ As-
sociation has appointed the customary ladies’ committee to
act during the Denver convention. This committee consists
of Mrs. William G. Evans, wife of the president of the Den-
ver City Tramway Company, chairman, and Mrs. James
Brown, Mrs. Samuel Perry, Mrs. Archhold, Mrs. Brown,
Mrs. Fred Moffat, Mrs. Gerald Hughes, Mrs. Rodney Curtis,
Mrs. George Saugon, Mrs. John Evans, Mrs. C. Loomis Al-
len, Mrs. Rockwell, Mrs. Stevens, Mrs. Kimball, Mrs. Linn,
Mis, Lincoln, Mrs. Apperson, Mrs. Purvis, Mrs. Kilpatrick,
Mrs. H. C. Evans, Mrs. Will McLain, Mrs. E. B. Entwistle,
Mrs. J. L. Replogle, Mrs. Charles C. Peirce, Mrs. McCloy,
Mrs. Victor Angerer, Mrs. Charles S. Clark, Mrs. F. J.
Drake and Mrs. Boyer.

For the benefit of those who desire to visit the Pacific
Coast and who have not made arrangements for such a
trip before leaving their home cities, provisions have been
made for special excursion round-trip tickets from Denver
to Pacific Coast points with Oct. § and 9 as selling dates
and October 31 as the return limit. The round-trip fare
from Denver to Portland, Seattle and Vancouver, or to San
Francisco, Los Angeles and San Diego, is $45. The round-
trip fare from Denver to Seattle, returning via San Fran-
cisco and Los Angeles, or vice versa, is $60. It should be
remembered, however, that persons making these trips from
Denver should return to that city in time to enable them to
reach their home cities on Oct. 31, which is the expiring
date of the round-trip tickets to Denver.

The Accountants’ Association holds the record for attend-
ance of past presidents. There are present H. 1. Wilson of
Boston, president 1897-1898; William F. Ham of Washington,
president 1900-1901; ¥. E. Smith of Chicago, president 1903-
1904, and W. G. Ross, Montreal, president 1904-1905. W. B.
Brockway, Yonkers, president 1905-1906, may arrive this
afternoon on his way to San Francisco, where he is going
this week, but could not come before as he was detained
by an important meeting in New York Tuesday moruing.
H. R. Goshorn of DPhiladelphia, president of the Claim
Agents’ Association in 1907-1908, is the only past presi-
dent of that association in attendance. There have been no
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past presidents of the Engineering Association present in
Denver at this convention.

CONVENTION PROGRAM FOR TODAY f:
American Association. ::i
(AUDITORIUM HALL) S

2 P. M. to 5 P, M.

Reports of Committees.
(a) Education (continued.) :
(b) Compensation for Carrying United States - Mail
(continued).
(¢) Insurance.
(d) Public Relations.
(e) Subjects for Confidential Bulletins in 1910.
(f)" McGraw Dictionary.
(g) Brill Prize.
Report of Committee on Nominations.
Election of Officers.
Resolutions.
Unfinished Business.
Adjournment.

(Executive Session.)

Accountants’ Association.

(SAVOY HOTEL.)
9:30 A. M. to 12:30 P. M.

Report of the Committee on Standard Classification of
Accounts and Form of Report (continued).

Paper—“The IElectric Railway Auditor, His Duties and
Relation to the Organization,” by W. B. Brockway, Chief
Accountant, Ford, Bacon & Davis, New York, N. Y.

Paper—*“Payrolls and Timekeeping,” by N. E. Stubbs, Audi-
tor, United Railways & Electric Company of Baltimore,
Baltimore, Md.

Paper—*“Stores Accounting and Inventory,” by E. S. Pattee,
Secretary and Comptroller, Twin City Rapid Transit.
Company, Minneapolis, Minn.

Report of Joint Committee on Shop Accounting.

Reports of Convention Committees.

Report of Nominating Committee.

Election of Officers.

" Installation of Officers.

Adjournment.
Engineering Association.

(ROSE PARLOR)
9:30 A. M. to 12:30 P. M.

Report of Committee on Standards.
Report of Committee on Power Distribution.
2P M. to5 P. M.
Report of Joint Committee on Shop Accounting.
(uestion Box.
General Business.
Report of Nominating Committee.
Election of Officers.
Installation of Officers.
Adjournment,
Transportation and Traffic Association.

(AUDITORIUM HALL,)
9:30 A. M. to 12:30 P. M.

Report of Committee on City Rules (continued).

Report of Committee on Transfers and Transfer Informa-
tion.

Paper—*“Chicago’s Transfer Crusade,” by Joseph V. Sulli-
van, General Supervisor, Chicago Railways Company,.
Chicago, Ill.

Unfinished Business.

Report of Committee on Training of Transportation Em-
ployees.

General Business.

Report of Nominating Committee.

Election of Officers.

Installation of Officers.

Adjournment.
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WEDNESDAY MEETING OF AMERICAN ASSOCIATION

The American Association held its second meeting yester-
day afternoon in the Auditorium Hall. The meeting was
called to order by President Shaw at about 2:30 p. m. and
the session lasted until 5:30 p. m. The first order of busi-
ness was the appointment of a nominating committee to
nominate officers for the ensuing year. President Shaw ap-
pointed the following committee:

E. C. Foster, of New Orleans, chairman; R. T. Laffin,
Boston, H. A, Nicholl, Andcrson, Ind., W. G. Ross, Montreal,
John A. Beeler, Denver. ’

The session was occupied entirely by a discussion of the
two subjects scheduled for the day—the report of the com-
mittee on Interstate Commerce Commission affairs and the
report of the committee on compensation for carrying United
States mail. "The discussion on the latter subject was not
corcluded yesterday and will be carried over until tomorrow,

which is the last session of the association.
oS

NOTICE TO THE MEMBERS OF THE BOSTON PARTY

Charles S. Clark, secretary’ of the Massachusetts Street
Railway Association, who has charge of the Massachusetts
special train, has announccd that on returning from the
Moffat-Road”’ trip, dinner will be served in the dining car
“Continental,” for the Massachusetts party, immediately
upon arrival of the train. inasmuch as this is not includad
in the amount collected for the trip, a charge of $1 per pas-
senger will be made.

It is desirable that baggage be in the Boston & Maine bag-
gage car of the Massachusetts special train not later than
10 p. m. of Friday, Oct. 8. Arrangements have been made
with the transfer company to send a special wagon at 10
a. m. and 7 p. m. to all hotels at which it is understood that
members of the party are located. Members are requested
to have baggage properly labeled and ready for one of thes2
trips, and arrange to prcpay transfer charge.

&

IMPORTANT NOTICE TO EXHIBITORS

The executive committee passed a resolution that all ex-
hibits can be packed at 12 M. on Friday and that no dis-
mantling of booths, etc., shall b2 done before that time. The
return shipment of goods has been arranged for through the
Weicker Transfer Company. Mr. Lorimer of that company
has an office in the southeast corner of the Auditorium.
Proper certificates for the return of shipments free can be
secured from him. KExhibitors who desire to have their
goods packed may arrange with this concern at the rate of
50 cents an hour. Exhibitors who desire to do their own
packing, but would like to nave the Weicker Transfer Coni-

pany arrange for the billing, can do so at a fee of 50 cents.
o

LUNCHEON OF ACCOUNTANTS” ASSOCIATION

Members of the Accountants’ Association held their an-
nual “Get-together” luncheon at the Hotel Savoy at 1
o’clock on Wednesday. Following the usual custom Presi-
dent Robert N. Wallis called on various members for short,
inforinal talks and r2sponscs were made by William A.
Doty, anditor Denver City Tramway Company; O. S. Moore,
treasurer and auditor Tueson (Ariz.) Rapid Transit Com-
pany; H. S. Norton, anditor Om'a.ha, llincoln & Beatrice
Railway; Will Browne, anditor Utah Light & Railway Com-
pany; W. (. Ross, managiyg dircctor Monireal Streel Rail-
way; I, I&. Smith, comptroller Chicago Railways Company;
I, S. Swifl, secretary and anditor Toledo Railways & laght
Company; W. lI. Forse, Jr.,, treasnrer Indiana Union "Prac-
tion Company; K. W. Sweney, gpecial examiner Interstate
Coinmerce Commiggion; and H. £, Weeks, secratary and
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treasurer Tri-City Railway. President Wallis, in his re-
marks, thanked the members of the executive commitiee

for their cordial support during the year.
V-9

LADIES” AFTERNOON AT THE COUNTRY CLUB

Largely by the good offices of Mrs. William G. £vans,
wife of the president of the Denver City Tramway Ccin-
pany, it has been arranged that the Denver Countrv Club,
one of the most exclusive social organizations in the rity,
shall give a “ladies’ afternoon” at the club this {Thursday)
afternoon in honor of the ladies of the conventioa., There
will be a reception, music, an afternoon tea, a clock-goit
contest and 10 tables of bridge. Special automobniles bold-
ing 20 persons will leave the Broadway entrance of tie
Brown Palace Hotel at 2 p. m. to take the ladies to the clab.
Ladies should wear their badges without fail. Appropriate
prizes will be given to the winners at clock-golf and at
bridge. C. R. Ellicott (Westinghouse Traction Brake (Com-
pany) and N. M. Garland (Ohio Brass Company) will repre-
sent the entertainment committee ¢f the Manufacturers’ As- -
sociation at this function.

—-’.9.0.77777,
DENVER TO NEW YORK SPECIAL TRAIN

The train committee who had charge of the Pennsylvania- -
New York-to-Denver special has arranged with the Santa
T'e to run a special train from Denver to New York, which
will leave Denver Friday at 11:30 p. m., stopping all day on
Saturday at Colorado Springs, leaving there at 10:30 p. m.
and running through Kansas City, St. Louis and Pittsburg,
arriving in New York Tuesday at 7:40 a. m. The Pullman
Company is holding the necessary equipment, but it is nec-
essary to let the Santa Fe know just how many passengers .
will be on the train. Those holding tickets good :eturning
via the Santa Fe and Clli'éago & Alton should notify J. P.
IJall, general agent, Atchison, Topeka & Santa Fe, 901 Sev-
c¢nteenth Street, teleplione Main 280, at once and reserve:
Fullman accommodations on this train.

Y./

LAST CALL FOR MOFFAT EXCURSION

All those who expect to go on the official excursion over
the Moffat Road tomorrow are again reminded that it will
be necessary to secure tickets from the entertainment com-
mittee by noon today, in order that there may be ample pro-
vision of train accommodations and food for the hungry.
As it expected that there will be several trains, carrying
about 2000 people, the reasou for this arrangement is ob-
vious. Tickets, including lunch, are sold at $3 for the
round trip. The regular rate (witbout lunch, of course) is
$5. Special trains will leave the Moffat Station, Fifteenth
and Bassett Streets, at §:30 a. m. sharp on Friday, going to
Corona, amid the perpetual snows, and returning bctween
five and six in the evening. .
,7...’..._.___

The guessing contest of the Allis-Chalmers Company on
the number of turbine blades for a 1000-kw turbine, shown
in a glass case at the comnpany’s exhibit, will closc at 4 p. m.
today. Any conventioneer may guess as many times as he
chooses. Valuable prizes will be given to the successful
contestants.

The Pacific Coast supply men are arranging to give a din-
ncr Lo railway mien in their territory at the Albany at S p.
m. tonight (Thursday). About 50 invitations have becn
issned. S. [. Wailes of the National Brake & tlecivie Com-
pany is a “live wire” in the affair.

The first beet sugar factory in Colorado was crected at
Grand Junction in 1899, There are now 16 faclories in the
state whicll produced $80,000,000 of beet sugar between 1899
and 1908.
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WEDNESDAY MEETINGS OF THE ENGINEERING
ASSOCIATION

President Winsor called the morning meeting to order and
anncunced the report of the committee on equipment. The
discussion was opened by W. H. McAloney, supecrintendent
of shops, Denver City Tramway. Messrs. L. .. Smith and
J. S. Doyle, other members of the committee, were not able
to attend the convention.

Mr. McAloney referred to page 5 of the report. Owing
to the methods of handling material and stores used in Den-
ver he had not been able to give proportions representing
the practical material accounts. The disbursements were
divided into about 37 practical accounts. The list was appli-
cable to any system as shown by the percentages and the
same ratios or percentages would hold good throughout the
country, except as local conditions might vary them. When
questioned regarding the material charges for wheels Mr.
McAloney said that only eight cars of his road had rolled
steel wheels, Cast iron wheels were used, and the charge
for wheels made up 15 per cent of the total of all disburse-
ments for material for the entire maintenance of cars,
trucks, bodies and electrical equipment. Brake shoes, brake
appliances, magnet wire and wheels amounted tc practically
50 per cent of all the maintenance material disbursements.
The maximum speed of the cars on 500 volts was 22 miles
on level track. The average schedule speed on the system
was about 9.5 miles and included layovers.

President Winsor read a commnuication from John Lin-
dall, superintendent of rolling stock and shops, Boston Ele-
vated Railway, addressed to Mr. Smith, chairman of the
committee on equipment,

Letter from Mr, Lindall

1 do not agree with the committee’s suggestion with refer-
ence to trolley wheels, that it is economical to increase the
life by using large diameter wheels on suburban lines and
later transferring them to city lines. From experience on
our lines, I am of the opinion that in order to maintain per-
fect contact between trolley wheel and wire, it is very de-
sirable to make the wheel and outer end of the pole as light
as possible and on some of our heaviest and fastest equip-
ment, we have been able to obtain better service from a
4-in. wheel than we have from larger wheels of the same
composition, It may not be out of place to call attention at
this time to the desirability of having a certain amount of
spring in the trolley pole where this can be obtained with-
out interference with the trolley wire at low points, as a
pole with considerable spring will absorb shocks and more
readily respond to inequalities, both vertical and horizontal,
in the wire.

Educational work and a better knowledge by the men
“behind the guns’ are of the greatest importance. We are
just starting weekly meetings of shop and car house em-
ployees in an endeavor to more thorough!y ground the men
in mechanical and electrical principles, give them a better
understanding of the apparatus, and add interest to their
work. The subjects will be handled by our engineers, su-
perintendents and foremen, and while the meetings may not
be as scholastically handled as by an experienced instruc-
tor, it is expected that the connection between the lesson
and every-day work will be more direct.

The report on Car Weights as Affecting Operating Costs
is of great importance to the railway companies. Undoubted-
ly, much of the present unnecessary weight in cars is due
to lack of proper appreciation of the cost of carrying
weights and to patch-work methods of overcoming failures.
Where failures occur, it is the usual practice to increase
the strength at that point, by increasing the weight with-
out giving consideration to the removal of the cause of
failure, or obtaining more suitable material for the pur-
pose. However, in reducing weights of ¢ars we should be
very careful to see that the pendulum does not swing too
far in the opposite direction and result in failures of equip-
ment.

The work of the committee during the present year as
well as in previous years has been of great value in ad-
vancing the state of the art of carbon brush manufacture
and improving the conditions of motor commutation. Most
assuredly a grooved commutator and high grade brush,
with low brush tension, is the proper thing. This combina-
tion will reduce commutator wear to a minimum, but under
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these conditions a treated brush is entirely unsatisfactory,
for the reason that the dust given off by the wear of the
brush will adhere and accumulate in the slot and cause short
circuiting of the bars. The brush also hecomes gummy and
causes friction and sticking in the brush holders. Under
these conditions, a low tension is not sufficient to keep the
brushes on the commutator. Several high-grade brushes
have now reached the point where the wear on the com-
mutator s so slight as to indicate a life of several years.
As a matter of fact, the brushes are scrapped long before
they are worn out on account of brush holder wear. This
points to the necessity of a closer fit in the brush holders.
maximum bearing surface, and a brush spring with which
the pressure is applied to the brush in a direction radial to
the commutator at all times.

The under-cutting device, as shown in the committee’s
report, is extremely simple, and the time given for doing
the work with it is very short, but too much emphasis can-
not be laid upon the importance of doing this work thor-
oughly, as it has been found by experience that poor under-
cutting is worse than no under-cutting, ‘

Solid steel wheels appeal to me, but the proposed stand-
ard sizes could not be used on the Boston Elevated Railway
with present trucks and present track standards.

F. H. Lincoln, Philadelphia Rapid Transit Company, said
that meetings of foremen and inspectors and men that had
to do with the handling of the equipment had been held
weekly or bi-weekly for four years. Men were also given cer-
tain lines of work. One of these lines was to watch the pres-
sure of the brushes on the commutator. After investigating
brush pressure very carefully it had been found that the
men in the barns put in springs that gave brush pressures
of anywhere from 7 to 20 pounds, which resulted in exces-
sive commutator wear. By taking up such subjects with the
men employed in the car houses it had been possible to
overcome that difficulty and to decrease a large amount of
the work which before had been necessary in the way of
turning down and renewing commutators.

William Roberts, superintendent motive power, Northern
Ohio Traction & Light Company, Akron, Ohio, was making
a2 comparative test on two sections of his road, each with
about an equal number of cars. On one section the commu-
tators were slotted and on the other they were not. He
thought that if the commutators on the motors were to be
grooved, then those at the power house on the rotary con-
verters and generators also should be grooved.

Mr. McAloney pointed out that by getting as large a
ciameter originally as possible there would be a longer
time for wear before the point of trouble was reached. Some
men held that a diameter of 8 in. or 8% in. should be the
limit. He wished to emphasize the thought that in many
shops commutators perhaps were allowed to get too small,
and the little economy apparently had in the lengthened
life of the commutator gave increased trouble.

Mr. Roberts thought that more attention should be di-
rected to the use of a better class of mica and better cop-
er and to care about the pressurc of the springs on the
brushes on the periphery of the commutator. These would
eliminate the greater part of the troubles.

Mr. McAloney was decided in his views that between the
sloting of commutators and the using of high-grade brushes
he had done away with much commutator trouble. Whether
it was due to the one or to the other he did not know, but
thought the combination, with the regulation of brush-
holder tension, had brought the good results.

William J. Harvie, chief engineer, Oneida Railway Com-
pany, suggested three things which were of the utmost im-
portance. One was the spacing of brush-holders, the second
was the tension of brushes and the third was the slotting
of the commutator. None was of greater importance than
the question of quality of brush to be used. The differ-
ence in tension and in spacing which actually occurred was
surprising. This suggested the matter of non-adjustable
parts; he thought that a motor so constructed that adjust-
ments must be made in the shop, at least in the case of
the smaller roads, or by specific arrangement in the case
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of the large road, was the most suitable. By the use of a
special tool-post, used in a Shafer tool-post, which carried
the tool quite a distance forward, it was possible to do
quick and accurate work in slotting. His reeords showed
that a commutator of 109 bars had been slotted in 8.5 min.

W. H. Evans, Buffalo, thought that those who oper-
ated ears equally in both directions would find that they
kad more trouble with commutators than those who oper-
ated cars in one direction only. He had found, with the
75-hp motor, that just the slotting of the commutator had
reduced the trouble very materially without practically any
cther change having been made.

‘What Mr. Harvie had said with regard to the adjustments
of the springs and brush-holders was very im_portant, but
it did not detract from the real advantage of slotting the
commutator and he favored slotting all commutators. In
1egard to the diameter of the commutators, he thought the
advantage would be in favor of the larger diameter rather
than the smaller one. It would scem, in some cases, that
the designers had rather skimped the amount of material
used on the commutators to a disadvantageous point.

M. V. Ayres, electrical engineer, Boston & Worcester
Street Railway, said that he operated 11 rotary converters
that illustrate very well the way in which the different
points of view arise in regard to the slotting question. Two
machines of 250 kw capacity, three-phase, ran 10 hours
a day for two years after they were originally installed,
without need for changing a brush. The commutators were
1ot sandpapered. They were not slotted, and he thought
that as long as they ran well they would not be slotted.
He also operated three 500-kw six-phase rotaries that ran
fairly well at first, but afterward developed vicious spark-
ing, and would not run more than a week without severe
grinding. He found that these machines after having been
turned down and put in good condition would get into bad
condition again in three weeks. These machines were sub-
sequently slotted, and the trouble was cured.

A. T. Clark, acting superintendent of shops, United Rail-
ways & Electrie Company, Baltimore, had found that a most
important thing was to elean out the commutators after
they had been grooved, otherwise the mica would cause
trouble. His men spent more time in cleaning after groov-
ing than in grooving. A hood was put over the commutatol
and an open space left through which the operator could
work. A small fan drew off the accumulation of mica-dirt.
He heartily endorsed grooving, which had cut down troubles
75 per cent on certain types of motors.

Mr. Evans had used an air-jet for playing on the groove
all the time. This served the putpose of keeping the dust
out of the operator’s face as well as for cleaning the slots.

A. D, Campbell, master mechanic, Seattle Electric Com-
pany, slotted all commutators, using a saw 1 in. in diam-
eter, and running it at about 2000 r.p.m. Setting the arma-
ture in place, and slotting a 111-bar commutator, took 4
minutes and 20 seconds. It took 15 minutes to take the
armature off the floor, slot it, make the transformer test,
and lay it down.

S. M. Coffin, master mechanic, Mobile [ight & Railroad
Company, did not slot commutators. He thought that the
slignment of the brush-holders, and the fitting of the brush,
was important. e closely watched the brush holder at the
fitting, so that in cars which ran Loth ways it did not play
back and forth.

Mr. Harvie had tried slotling 1/16-in. deep and had found
little improvement, but by slotting 1/32-in. tlic overhauling
period had been extended to 50,000 1iles.

W. G. Denny, master mechanie, 1’uget Sound Eleetric
Itailway, had six or scven different kinds of armatures and
slotted all of the commmutlators except the GIZ 57. The work
wag donc on a lathe and took about 15 or 20 minutes, A
little steel polnt was raked through the slot cach tlme, and
the results were good.
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President Winsor said that the Boston Elevated Railway
Company had found great improvement from slotting WP
50 commutators. The life of the commutator was increased
six times, but other commutators could not be grooved with-
out causing [lashing,

Perhaps only the larger eompaniées could study the ques-
tion of resistances, as they had done, with a recording am-
meter, but the improvements made by resetting the resist-
ance had been astonishing., He thought that some might
lay troubles to the slotting, or lack of slotting, when they
were due to something else, and on the other hand some
condemned the slotting while the trouble was ecaused by
something else.

Regarding trolley wheels, his company used a very light
trolley harp and a very light wheel, and the total cost of
wheels, harps, poles, trolley bases, etc., was $2100 a yecar
for over 40,000,000 car miles,

R. C. Taylor, superintendent of motive power, Indiana
Union Traction Company, had gone into the matter in the
last year or so. The men had been able to do very good
work with a motor-driven device which carried two saws.
They cut two grooves at one time, and nave reduced the
time even to the limits given by Mr. Campbell. The slotting
Ias reduced commutator troubles very materially.

Mr. Taylor was interested in Mr. Winsor’'s remarks
vbout trolley poles and wheels. His were high-speed inter-
trban cars and he used 6-in. wheels. He had found that
they could get the best result with a 10-ft. pole, which was
shorter than usual, and the pressure most satisfactory for
the conditions on his road was 35 1b. Unless the pressures
were very carefully adjusted, trolley wheel trouble occurred.
His method of adjusting the springs was to hang a %5-1b.
weight on the end of the pole and screw the base up until
the wheel touched the wire.

L. W. Jacques, Fort Wayne & Wabash Valley Traction
Company, used a 11 ft. 6 in. pole on interurban cars only.
The life of trolley wheels during the last year was a little
cver 7000 miles. The same trolley wheels were used on
the city as on interurban cars, and after they had served
2000 or 4000 miles on the interurbon their service was fin-
ished on the city cars.

Mr. Taylor said that the Indiana Union Traction Com-
pany ran steel tires on interurban cars until they were 1234
in. thick and then took them off the interurban and put
them on the city cars, and in that way the tire was used
completely. The company had a contract for brake shoes
on a mileage basis last year and was able in that way to get
a very good price. The manufacturers were not willing to
renew that agreement this year and the company was now
obliged to buy shoes on & tonnage basis.

Mr. Evans thought that the purchase of brake shoes on the
mileage basis was going to be the ultimate method where
the best quality of material as well as the best results were
required.

Mr. Ayres then presented in abstract his paper on “Car
Weights as Affecting Operating Costs,” which will be found
elsewhere,

Mr. Schreiber said that about a year ago the question
came up on his road whether or not it was better to operate
a certain line with five 20-ton cars or with four 40-ton cars.
It was intended at first to take one car off and increase the
speed. A profile was made of the entire route and the cars
were ridden to get the average number of stops and other
data of performance. The current curves were then con-
structed froni this data. Tt was found, after the power con-
sumption and other savings were fligured out, that three or
four bridges on the line had Lo be strengthened in order to
carry the heavier ears. The weight ol cars was often in-
creased without considering the bridges or the right of way
in any manner. It was difficult to tell just what the exira re-
pairs to the track would be or the extra maintenance, bul

some general idea of it could be gained. The conelusion
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reached after making the studies referred to was that it was
not economical to operate 40-ton cars in place of the 20-ton
cars, even if one car could be taken off. The results ob-
tained approached those given by Mr. Ayres very closely.

The total operating cost per car-mile for the 20-ton cars, as
given by Mr. Ayres, was 7.55 cents. The speaker’s conclu-
sion was that it cost about 50 per cent more for the 40-ton
cars. He knew at least a few roads which were using four
motor equipment where better operating results could be ok-
tained by using two-motor equipment. The increased size
of cars caused by the use of the pay-as-you-enter system
introduced a mnew difficulty, that of clearances c¢n
account of the long platform. In most cities
proper clearances had mnot been provided for such
cars. Of course, cars could pass on double-track curves by
waiting, but that wouid affect the speed schedule. He
thought the mechanical men should co-operate with the way
engineers to see what effect the increase in size of cars
would have on the clearances.

F. H. Lincoln, Philadelphia Rapid Transit Company, said
there was another question that should be considered by the
engineering department, and that was the education of the
men operating the cars, to regulate the consumption of cur-
rent on portions of the road where it was not necessary to
use current. A few months ago Mr. Twining, chief engineer
of the company, took that question up on elevated lines in
Philadelphia. After going over the grades and station stops,
the portions of the road were marked where the mo-
tormen could use current in series parallel position of
the controller. The current consumption was cut down
wonderfully.

William Roberts, master mechanic Northern Ohio Trac-
tion & Light Company, quoted some interesting data on cur-
rent consumption of interurban cars which had been
weighed on standard scales. Three men were selected and
put on their metal to make a good showing. One man op-
erated over a division on 219 kw.-hours, another on 187 kw.-
hours and the third on 160 kw.-hours. The returns of these
tests were given in tables which will be embodied in the
final printing of the report.

President Winsor asked Mr. McAloney if he had any ex-
tra maintenance, due to the light weight of the cars used in
Denver; that is, were cars streng enough to carry the pas-
sengers and do the work!/

Mr. McAloney said he believed that the light weight
limit had not been exceeded. In one type of car of which
38 were in operation he felt as if the limit had been reached
on the body. They could be improved by strengthening
some parts of the body, for instance, the platform, by better
application of angles. They had by no means been found to
be too weak in construction, however. This particular type
of car was 38 ft. 1 in. over all and had a seating capacity of
46. Several years ago Mr. Beeler, general manager of the
Denver City Tramway, insisted that the weight question be
studied closely to cut it down until the limit was reached.
Many cars had a great deal of cast iron used in their’ con-
struction which could be entirely eliminated, even down to
the brake shoes. There was no casting on a car which could
not be made of malleable iron or cast steel with less weight.

Mr. Evans pointed out that the tendency in recent years
has been towards building cars considerably heavier than
the requirements of the service demanded. There had also
ween a tendency to use extra appliances which were entirely
superfluous. There was a notable example of the reverse
of this in the Denver cars, which had, in a way, more appli-
ances than usual, including even an appliance for carrying
a bicycle on the rear of a car. In going over some cars
recently designed, he found that by simply removing parts
that were unnecessary if the car would be operated always
from one end, 2334 1b. could be saved. The Denver cars
with side entrances made it possible to reduce the platform
weight very materially at both ends.
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K. W. Holst, Boston & Northern Street Railway, said
that he had gone into the question of reducing weights very
carefully. He had succeeded in cutting down the car body
to 14,000 1b. Trucks weighing 14,200 1b. were cut down to
12,000 1b. The electrical equipment, weighing 14,250 1Ib.,
was the hardest to reduce in weight. The General Electrie
Company went over the design very carefully with him and
succeeded in cutting out 250 1b. by changes in the gear case
and the use of pressed steel on the boxes underneath instead
of cast iron, as previously used.

W. P. Barba, Midvale Steel Company, Philadelphia, said
the question of rolled steel wheels was one in which his
company was deeply interested. He had recently received
requests for information as to whether or not a very light
wheel for city service could be produced to advantage to
the consumer.

Mr. Ayres pointed out that the weight in the rim of the
wheel was the worst place in the whole car, because the
energy required for acceleration was greatest there. The
weight in the rim had to be accelerated up to a much higher
speed than the weight in any other part ot the trucks.

Mr. Ayres, in closing the discussion on his paper, said
that he believed on the whole that his estimates offered a
good basis for getting at the facts. He had not taken up
the question of grades, as of course, power consumption
varied enormously with the grades, and undoubtedly also
car repairs. He called attention particularly to the McKean
motor car on exhibition at the convention as an example
ot a wonderfully light car for its size, and he thought many
of the principles used in it could be used as well in an
electric car. He also believed that while a good deal could
be done in reducing car weights without making very radical
changes in design, more could be done by making radical
changes in design, and that it was worth while to do it.
He was going away from Denver a convert to the side en-
trance and the single end operation. The pay-as-you-enter
car was necessarily very heavy, and in his opinion it was 2
bad car from an engineering point of view.

Carbon Brushes

L. W. Jacques, Fort Wayne & Wabash Valley, presented
this section of the report. He said that the improvement
in the quality of carbon brushes made by the manufacturers
within the last two years was very noticeable. The tests
recommended last year by the committee had been carried
out by most of the manufacturers, who were using the recom-
mended tests before furnishing brushes to the railway com-
panies. The report this year showed that 23 companies had
gone from the low-grade to the high-grade brush within the
last year, with satisfactory results and reduced expenses.
The manufacturers all stated that the grooving of commu-
tators required a softer brush. Most of the manufacturers
stated that the tests as recommended last year were prac-
tical for all purposes.

Mr. Evans thought the committee was entitled to much
credit on account of the improvement which had recently
heen made in the quality of brushes.

Steel Tired Versus Rolled Steel Wheels

Mr. McAloney moved tbat the recommendations at the end
of the report on the adoption of standard dimensions for
rolled steel wheels be referred to the committee on stand-
ards for prompt consideration.

Mr. Taylor inquired if the gage line of the hub of the
wheel, as shown in the report, conformed to the standard
axle as adopted by the association, and also whether the
thickness of the hub should not be specified in making a
recommendation. Many companies made it a practice to
key-seat the wheels while others did not. He thought that
the thickness of the hub should be specified.

Mz, Jacques replied that the proposed standard wheels
were in accord with the other standards of the association.
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E. W. Holst, Boston & Northern Street Railway, askcd
what the general practice was in the case of a 33-in. steel
wheel, after it is worn down to less than 31 in. in diameter.

Mr. Lincoln replied that in Philadelphia new wheels were
33 in. in diameter. They were of a type whieh made it pos-
sible to wear the wheels down to about 27l% in. in diameter
before scrapping them. A number of the older types of mo-
tors, such as Westinghouse No. 3, were in use so that the
wheels could be worn down to a small diameter.

Mr. Roberts said he was using a 33-in. steel wheel, and a
34%%-in. cast-iron wheel, with a 3-in. tread on the steel wheel
and a 23-in. tread on the cast-iron wheel™ These conformed
so closely to one of the recommended sizes that he would
be able to use that size wheel very easily. While he pre-
ferred to adopt a larger wheel, in order to increase the
speed somewhat on limited cars, he preferred to increase
the gear ratio and keep the cars as uearly as possible to
the present height.

Mr. Barba said there was a limitation to the outside diam-
cter of the hub that could be made by standard dies and
standard rolls for each given type of wheel. At the present
time, for a 5%-in. axle a hub as small as 8 in. was used.

The motion of Mr. McAloney that the recommendation
of the committee that the rolled wheels as described in the
report be made the standard size, and that this matter be
referred to the committee on standards for prompt action,
was unanimously carried.

Proposed Flange Contour

Mr. Schreiber did not see any reasons for making any
change in the standards in this respect.

Mr. Taylor pointed out that at the time the present stand-
ard flange contour was adopted the members of the committee
went into the question of flange contour very thorougbly
The reason for the adoption of the shape of the present stand-
ard flange was the fact that from an examination of many
wheels which had long been in service, the wheels were worn
to t2e shape adopted. If a new standard was adopted it would
only be a question of time when the back of the flange
would be worn off in service, not only wearing the wheel,
but the special work also.

Mr. Schreiber moved that the recommendation for changing
the tlange contour from the adopted standard be stricken
out of the report.

Mr. Evans, on behalf of the committee, said that the pro-
posed contour was an exact reproduction of the shape of the
M. C. B. standard flange, but he did not see any good reason
for making a change.

Mr. Sehreiber’s motion was unanimously carried.

Gage for Mounting Wheels

W. J. Harvie, Utica & Mohawk Valley Railway, said that
the gage shown in the report would not be suitable, without
modifications, for mounting anything but steel wheels. The
backs of the steel wheels were turned to a very regular sur-
face to apply the gage on, whereas on a chilled wheel the
back of the flange was of a diffcrent shape and required a
different projection on the gage.

Mr. Jacques said he knew of two companies that were
using a similar gage, and it the wheel flange of both wheels
was standard he did not see why it could not be used.

Mr. Evans’ criticism of the design of gage presented was
that the back of the flange should not be taken into consid-
eration at all. The throat of flanges should be the gaging
points and the back should be taken eare of by a separate
arrangement in this same gage. He did not {hink it would
he possible to press wleels on with this gage for the reason
that the gage fitted the flanges neatly.

A molion to refer the recommendation covering gage for
mounting wheels back to the committee, was adopted.

Mr. Tvans then offered the following resolution:

“Resolved, That the engineering association take up and
investigate the qnestion of the desrlrable aystem for the gov
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ernment and instruction of regular apprentices in the me-
chanical trades in connection with the maintenance of the
equipment of electric railways. A regular apprentice, it is
understood, is one who has had no previous shop exper-
ience and is not a graduate of a technical institution, and is
between the ages of 16 and 19 years. This should apply not
only to the regular established trades, such as machinists,
car builders, blacksmiths, electricians, painters and the
others now well known and employed in the electric rail-
way field, but should also include a new trade, which for
the want of a better name could be designated as an elec-
tric car repairer. This apprentice course should combine
practical experience and some knowledge of a number of
the regular trades, and should be well defined and of such
a character as to greatly improve the ability and efficiency
of the class of men to be dependcd upon in the future to
take care of electric railway equipment, both in the gen-
eral shops and in the car houses.”

The resolution was referred to the incoming executive
committee.

The meeting then adjourned until 2:15 p. m.

WEDNESDAY AFTEPNOON SESSION

President Winsor called the meeting to order at 2:15
o'clock.

The discussion on the report of the committee on equip-
ment was continued, taking up the subject of heat-treated
axles.

Mr. Barba said that the Midvale Steel Company, Philadel-
phia, had just completed 700 axles for the Interborough
Rapid Transit Company under Mr. Doyle’s specifications
which call for no ultimate strength, 50,000 1b. elastic limit,
22 per cent elongation, and 30 per cent discard. Mr. Doyle’s
requirements could be exceeded in the ordinary type of axle,
51 in. in diameter, by using a very pure carbon steel prop-
erly treated. As a matter of fact, the tests actually ob-
tained from the 700 axles very much exceeded the require-
ments. He was in favor ot materially raising the require-
ments in the committee report and even to exceed the re-
quirements of the Interborough specifications. There would
be no difficulty whatever in making axles having 55,000 1b.
elastic limit, and 23 or 24 per cent. elongation. This applied
not only to axles, but to armature shafts, and all material
of a section sufficiently small in area to permit the
full effect of the applied heat treatment being felt all the
way through the section. Untreated material which is rep-
resented by practically all axles now in use, would give a
cold bend which will break at about 30 deg. The treated
material having an elastic limit nearly 20,000 1b. higher
would bend flat when cold. The cold bend is the nearest
approach to a true test ot the resistance of metal to what
is known as “fatigue stresses.” An axle was practically never
bent, yet there was a common species of axle failure whica
was the direct result of repeated bends applied progressively
on opposite sides of the exle. By making the ordinary tests,
insisting that the material be oil tempered and afterwards
annealed, material can be obtained which would be best
calculated to resist repeated shocks and vibrations and so-
called fatigue stresses.

J. Leonard Replogle, Cambria lron Company, endorsed
Mr. Barba's remarks that the tests are not quite severe
enough. There were several fcatures which were very im-
portant, but which were not incorporated in these rccom-
mendations. Among them was the question of the weight
of hammers to be used in forging the billets into axles. 1t
was a very wise thing to use very heavy hammers for the
forging process, sufficiently powerful to insure thorvough
penelration of the blow to reach clear to the center. His
company used hammers under which were forged the axles
made for the Interborongh, which weighed 15,000 1b. e
believed that in material of {his kind, subjected to severe
2lternaling tension and compression strains, and also heavy
tortinnal ptresren, partionlarly In the motor axles. a very



2 ELECTRIC RAILWAY JOURNAL.

low phosphorus content should be specified. The element
cf brittleness was one above all the others which should be
limited to a very narrow margin.

President Winsor said that the Boston Elevated Railway
put in axles seven years ago which were made to the ordi-
vary steam railroad car axle specifications, and had no
special treatment. But one axle had broken, and that
was sent to Mr. Doyle. He reported that it was the worst
piece of steel he had examined. About 400 of the axles have
Leen very thoroughly examined without finding any cracks,
yet new axles have been ordered to replace all of the early
axles.

Mr. Taylor wanted to know what could be done with exist-
ing axles in the way of heat treatment after they had been
in service some time.

Mr. Barba had no hesitancy in saying that any piece of
steel whose past history or composition was known can be
materially improved by proper heat treatment, unless it had
2lready received the maximum treatment possible. If the
composition of old axles was known and the conditions were
favorable, they could be heat treated, turned down to a
smaller size and put into service again. To the cost of the
freatment should be added the cost of stripping and remount-
ing and the machine work. If axle loads go up or the service
lequirements are increased in some way, where the diameter
of the axle cannot be increased, the only recourse would be
10 better the properties of the metal. There was another
point wherein the proposed specification was inadequate,
and that was that it would be a wise precaution to limit
the number ot axles made from one ingot. The danger was
one which could only be determined by very close examina-
tion, perhaps destroying the ingot to find a possible pipe
in the center.

Mr. Roberts said he purchased some time ago a number
of trucks, axles and wheels complete, and had a series of
broken axles that became so serious that he determined to
reject all the axles purchased from that particular company.
He rejected all the old axles and put in new ones which had
been heat treated. He had not had a broken axle since.
The fractures in the first lot of axles occurred next to the
gear. The wheel seat on the new axles was made % in.
larger in diameter than the main part of the shaft.

On motion the specifications for heat-treated axles were
referred back to the committee for further investigation and
report.

Mr. Heywood moved that the report of the committee on
equipment be accepted and printed in the minutes and that
a vote of thanks be extended to the members of the commit-
te. The motion prvailed.

Power Generation

The report of the committee on power generation was then
considered. W. S. Twining, Philadelphia, presented the first
portion of the report, relating to flue gas analyzers in ab-
stract.

Charles Hewitt, Philadelphia Rapid Transit Company, said
that at the last meeting of the Engineering Association he
had stated that at that time that the results obtained with
flue gas analyzers were somewhat misleading and apparently
did not fulfill the claims made by the manufacturers. The
latter seemed to be based on the assumed fact that the ana-
lyzers were analyzing the products of the combustion in the
fire box. After a year’s experience with two instruments in
two different power houses he had reached the conclusion
that this statement was not strictly true, and this conclu-
sion was also brought out in the results published by the
United States Fuel Testing Bureau. The samples of gas
which were analyzed by these devices were not entirely the
products of combustion, but were the products of combus-
tion diluted by an unknown amourt of infiltrated air. He
had thought that some information on the subject would be
of interest to the members of the association, so had put the
analyzer at the Philndalphia poawser etatinon in tho handa nf
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one of the company’s very best engineers and started a test
on a particular boiler. They first analyzed the gases without
touching the boiler. The second step was to pack with an
asbestor compound, made by macerating old steam pipe cov-
ering, all the iron doors of the furnace, both the front doors
and the side cleaning doors. The third step was to build a
temporary brick wall outside the side cleaning doors in order
further to shut off any air that might be leaking in from
that source. After packing the side cleaning doors and all
the cracks which were visible, the blacklayer naturally
started at the bottom to build the 4-in. brick wall, and as he
got to the top and the space became contracted, the air
which leaked in the door, although the latter was packed
with asbestos, was very perceptible to the hand. The next
step was to treat the brick setting with a liquid cement
composed of ordinary Portland cement grout mixed to the
consistency of paint. Three separate coats of this were put
on. Finally on top of the three coats of paint they put a
coating of Muralo, a cold-water paint with a gypsum base.’
The speaker had some charts showing the different steps
under these different conditions. The first chart showed the
boiler as it originally stood and gave results averaging about
2 per cent CO, The next step, with the doors packed,
showed an average of about 14 per cent. The next step,
with the side cleaning doors bricked up, showed 15 to 16 per
cent. The final step, with the bricks in the setting treated,
showed an average of about 17.5 to 18 per cent CO, The
maximum possible was 20 per cent. This indicated the cor-
rectness of the statement made by the speaker last year that
the gases in the combustion chamber were very much di-
luted by infiltrated air. He then showed some other charts
that had not gone through the same process. One showed
a bad boiler, which stood alone with side cleaning doors on
both sides, front doors, back doors and comparatively little
brick setting. When the test was started the average was
about 4 per cent CO, After packing the doors as well as
possible with asbestos the average was 10 to 12 per cent.
The speaker was sorry he was unable to state a definite
saving in coal consumption due to an improvement in re-
ducing the air leakage. Many other things in this plant,
and other plants, too, had so influenced the coal consumption
that it was impossible to determine the amount. There
was undoubtedly some benefit, but the tests did not show
the benefits claimed, due largely to the fact that the analyses
made were not solely the products of combustion.

B. F. Wood, Pennsylvania Railroad, said he had recently
been interested in some tests that seemed to indicate that
there was a peculiar diversity in the composition of flue gas,
depending on what point in the flue the sample for analysis
is taken. This might make a difference of 100 per cent and
was due to the fact that the gases were not thoroughly
mixed in the combustion chamber. That, in turn, depended
to a large degree on the manner in which the boiler was
working. If worked to its full capacity, the combustion
chamber might be pretty well filled up. If worked to less
capacity, the gases would flow in strata and come out of
the flue unmixed. He did not think anyone could depend
on an analysis of flue gases unless a complete sample was
taken throughout the whole flue area, or unless the furnace
construction was such as to insure complete mixture of air
in the furnace.

Mr. Hewitt said he agreed with the speaker. In his early
experience with these instruments he had found that almost
any percentage of CO, could be obtained by taking the gas
at different points. He also found that the most constant
results were obtained by running the sampling pipe well
into the combustion chamber and putting a cross-pipe across
the combustion chamber and having that cross-pipe’ per-
forated. Samples of gas obtained in that way should be
thoroughly mixed because the gas was being taken from
across the entire combustion chamber. Samples taken in
+hat way should give constant results. He added that the
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Ligh points in the charts which he had shown were the
points of cleaning the fires. The smaller points were those
when the firing was done by the fireman. These facts led
the speaker to the conclusion that it was very desirable to
fire small charges. In some of the charts, where the per-
centage was as high as 17.5, the instrument was very sensi-
tive to the opening of the fire door. If the fireman should
throw on more than eight or nine shovelfuls it would make
the point at that particular time too high. Hence, in that
particular test, the fireman was limited to nine shovelfuls.

President Winsor thought that the method of gas analysis
afforded a very good way of studying what was going on
in the boiler room and fire-room. As Mr. Hewitt had said,
it showed whether the firemen were firing top heavily and
leaving the door open too long, and in this way many things
of interest were discovered.

Mr. Twining said that in their case it had shown that
they were losing more from leaky settings than from bad
firing.

President Winsor then called for the discussion on the
subject of steam meters, treated in the report.

Steam Meters

Mr. Twining outlined the report of the committee on this
subject. 5

F. E. Case, General Electric Company, described the re-
cording-flow meter which, he said, would accurately record
the rate of flow of steam in pounds.per hour, in any diameter
pipe, at any condition of temperature, pressure or moisture
met with in commercial practice. The meter would also
give an accurate record on periodically intermittent flow,
such as occurred in operating steam engines, pumps, etc.,
as well as constant flow, provided it was recalibrated after
being installed, or the arrangement of the piping would
permit the insertion of the nozzle plug at a point in the
steam main where the flow was constant. Since all meters
were carefully calibrated on constant flow before leaving
the factory, it was necessary to recalibrate only when the
flow was intermittent. No change whatever in the main
iping system ot the station was necessary to install the
meter, and as none of the steam being measured passed
througl it, the meter always remained cool. The meter itself
might be located in any convenient place in the station, so
Inng as it was placed on a lower level than the nozzle plug.
Drpp in pressure caused by the insertion of the nozzle plug
in the steam main was inappreciable, even at very high
rates of flow. If the temperature and pressure of the gas
was constant the rate of flow in a pipe was proportional
to the velocity. To measure this velocity a nozzle plug was
screwed into the pipe at the point where the flow was to
be measured. One set of openings, called the leading set,
extended hprizontally across a diamter of the steam main
and faced against the direction of flow. The other three
cpenings near the center of the plug constituted the trailing
set. The steam, impinging against the leading set of open-
ings, set up a pressure in them which was equal to the
static pressure, plus a pressure due to the velocity head.
The pressure in the trailing set was equal to the static
pressure, minus a pressure due to the velocity head. This
difference in pressure existing in the two sets of openings
was communicated through separated longitudinal chambers
to the outer end of the plug and from there, by proper
piping, to the meter. The meter consisted of two eylindrical
Lollow cups filled to about half their height with mercury
and joined together at the bottom by a hollow tube. This
arrangement of cups and connecting tube formed a “U”
tube which was supported on, and was free to move as a
balance about a knife-cdge. A difference of pressure in the
rozzle plug wasg communicated to the cups by flexible steel
tubing placed inside the case. This difference of pressure
caused the mercury to rise in the left-hand cup and fall the
same amount in the right-hand cup, until the unbalanced
columns of mercury exactly balanced the differcnce in pres-
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sure. By the displacement of the mercury, the beam carrying
the cups moved downward on the left-hand side of the knife
edges. This side would descend until the moment of the
weights on the right of the knife-edges exactly balanced
the moment caused by the displacement of the mercury in
the left-hand cup. The motion of the beam was multiplied
by levers and actuated the pen which moved in proportion
te the amount of mercury displaced. The time element of
the meter consisted of an eight-day clock which drove the
drum feeding the paper. The paper on which the record was
made was so calibrated that the rate of flow in pounds per
hour might be read at any instant, or the average rate calcu-
lated for a given time. Meters were equipped with a re-roll
device operated by a spring mechanism and having sufficient
capacity to accommodate one complete roll of paber.

Mr. Twining asked whether the instrument had been per-
fected so that it would register and record on a pulsating
load.

Mr. Case replied that as sent out it was intended to meas-
ure a constant flow, but that it would give an accurate rec-
ord on periodically intermittent flow, such as oceurs in op-
erating steam engines, etc., but it must be recalibrated for
that condition. - It would not work on an intermittent pul-
sating load as in a Parsons turbine. In answer to a ques-
tion he also said, there were adjustments for moisture.

Mr. Hewitt said there were many uses for a steam meter
around a power house other than measuring the flow to the
main units. As a result of the committee’s report last year
his company had purchased three new St. John steam meters
and had had these meters on several different parts of the
station accessories with very interesting results. The first
test made was on an air compressor furnishing compressed
air for the signal system on the elevated road. This was
somewhat of a pulsating load and the compressor was es-
pecially piped up at the time so that the condenser con-
densed all the water, in order to test the steam meter. The
meter was found to be very satisfactory, although it was
working very near its minimum load, yet the result was
within 3 per cent of the weighed water. He had every rea-
son to believe that on higher loads the meter would register
within one per cent.

Low Pressure Steam Turbines

Mr. Hewitt referred to the two low-pressure turbines of
800 kw capacity each, which have been in service for sev-
eral years in Philadelphia and have been working very satis-
factorily. The economy of the station was very marked. With
the turbines carrying 16 to 20 per cent of the total load of the
station, the coal consumption had been reduced from an av-
erage of 4.4 1b. to 334 Ib. per kw-hour. 1f enough of the tur-
bines were installed to take all the exhaust steam of the
station, the economy would undoubtedly be much better.

.The economy due to the installation ot low-pressure tur-

bines depended of course on the original design of the sta-
tion. The percentage of economy was higher with non-con-
densing single cylinder engines. It was somewhat less with
non-condensing compound engines, and would be still less
with compound condensing engines. He believed the results
obtained in New York in the plant of the Interborough Rapid
Transit Company justified their use.

Mr. Twining said that nothing was said in the report re-
garding the minimum size of exhaust turbines that thie man-
ufacturing companies were prepared to build. So far as he
had been able to learn the 500-kw size was the smallest
exhaust turbine that lhad been put on the market. He saw
no reason why smaller turbines should not be built, al-
though the relative economy would fall off in smaller sizes.
The ratio between the power developed by the exhaust tur-
bine and the power developed by the maln steam engine
depended on the kind of engine to which tne exhaust turblne
was attached, and it would vary anywhere belween 50 and
90 per cent.
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M. H. Brorndson, Rhode Island Company, thought that
compound condensing engines when operated with a low-
pressure turbine were really resolved into high-pressure
compounding. He would expect an economy of approxi-
mately 24 or 25 1b. of steam per kw hour in sizes of 2000
kw. It might go below that, even to 22 1b. The economy of
the low-presure turbine was approximately 34 1b. The low-
pressure turbine, which was practically the same as the
compound engine, shoutd give an economy of about 18 1b. for
the compounded unit. The steam used by the reciprocating
engine bore only a small relation to the total steam used—
that is to say, the consumption ot steam was relatively high
in the reciprocating engine and if the capacity of the low-
pressure turbine, which was practically the same as another
reciprocating engine, was added, then the steam consump-
tion of the combined unit would be relatively low.

Mr. Roberts read a lengthy paper on the subject of low
pressure turbines, which will be printed in abstract in a
later issue of this paper.

Peter E. Mitchell, Birmingham (Ala.) Railway, Light &
Power Company, asked whether there were any installations
of low pressure turbines regulating properly on other than
intermittent admission of live steam. Could a low pressure
turbine be made to generate lighting current with proper
regulation?

Mr. Twining explained that in the exhaust turbines as
regularly connected there was no governor except the safety
governor. Ifor lighting service regulation was simply a
question of regulating the supply of exhaust steam. When
the supply of exhaust steam was very large in volume, it
could not be passed through an ordinary throttle valve. He
knew of one case, at the Pressed Steel Car Works, where
an exhaust steam turbine was running, taking the steam
from various pumps and other auxiliaries around the plant,
and was operating an a. c. machine to supply the lights.
About one-third of the boiler plant had been shut down
since that turbine was put into service. There was a gov-
ernor on the turbine to regulate it, because it was not run-
ning in parallel with other machines. As regards the com-
bined steam consumption the conditions at the Philadelphia
Rapid Transit Company’s plant at Mt. Vernon Street were
not ideal, inasmuch as it was necessary to use cooling towers.
Any plant that is forced to use cooling towers would not be
considered ideal. The installation was made because there
was a shortage ot power, and this was the cheapest way of
getting the power. The total cost was about $80 per kw
and the result as a whole had been satisfactory. The cool-
ing tower ran the cost up. The same plant if located ‘where
water for condensing had been available could have been
put in for probably not over $50 per kw. The condensed
water is used over again in the boilers. This involves the
use of oil separators. Where an exhaust turbine is used in
connection with cooling towers, it was more of a problem
to decide the proper size of condensers and the arrangement
of cooling tower than the exhaust turbine. "The exhaust
turbine was only about half the problem. The Philadelphia
Rapid Transit Company was among the first to try the
exhaust steam turbine, and was now waiting for a larger
unit to be installed.

Mr. Bronsdon gave some operating figures on the 5000-kw
low-pressure turbine installed in the Interborough power
house in connection with 7500-kw reciprocating units.

The steam consumption of the combined units was from
14.4 to 14.8 1b. per kw and the range of load from 9000 to
12,500 kw on the combined unit. The reciprocating unit
running alone condensing gave an economy of about 1734 1b.

Mr. Stott, chief engineer of the Interborough Rapid Transit
Company, was strongly of the impression that he would
get better capacities and better economies with a low-pres-
sure turbine, with the same normal rating as the recipro-
cating engine. TUnless very high boiler pressures were used
where a low-pressure turbine was used in connection with
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an engine that had been operating as compound condensing,
it would be found desirable and perhaps necessary to increase
the diameter of the high-pressure cylinder.

Mr. Hewitt moved that the report of the committee be
accepted, the committee continued and that the thanks of
the association be tendered to the committee for the work
done. Unanimously carried.

Motion was made and carried that the executive commit-
tee consider the question of condensers and forced draft as
subjects for the power committee for next year.

President Winsor appointed the following committee on
nominations for officers for the ensuing year: Mr. Evans of
Buffalo, Mr. Campbell of Seattle, Mr. Ayres of Boston, Mr.

Coffin of Mobile and Mr. Twining of Philadelphia. They
will report Thursday afternoon.
The meeting then adjourned.
©
WEDNESDAY MEETING OF THE ACCOUNTANTS’

ASSOCIATION

The thirteenth annual meeting of the Accountants’ Asso-
ciation was called to order by President Robert N. Wallis
at the Hotel Savoy, Denver, at 10:10 o’clock on Wednesday
morning.

President Wallis then read the annual address, which is
published elsewhere in this issue. After completing his ad-
dress Mr. Wallis added that he desired to call attention to
the courteous acts of the Denver City Tramway Company
and of others in Denver who had welcomed the members.
The address of the president was accepted.

Secretary-Treasurer H. E. Weeks presented the report of
the executive committee which included a resolution saying
that the committee did not approve an amendment to the
constitution providing for the admission of associate mem-
bers. The report of the committee was accepted.

Mr. Weeks read his report as secretary-treasurer and it
was accepted.

E. F. Arthur, secretary and treasurer Continental Audit
‘ompany of Denver, and J. H. Kingwill, auditor Denver
Union Water Company and secretary of the Colorado Soci-
ety of Certified Public Accountants, welcomed the members.

The paper of 8. C. Rogers, treasurer Mahoning & She-
nango Railway & Light Company, was read in his absence
by W. H. Forse, Jr., treasurer Indiana Union Traction Com-
pany. Mr. Rogers was prevented from attending the meet-
ing by sickness in his family. An abstract of the paper of
Mr. Rogers will be found elsewhere in this issue.

In opening the discussion on the subject of “Interurban
Statisties,” F. E. Smith, comptroller, Chicago Railways,
moved that the association recommend that in computing
statistiecs, both for city and interurban roads, total car-
l.ours and car-miles be used as the basis, instead of revenue
car-miles and car-hours. The motion was seconded by W.
H. Burroughs, secretary and treasurer, Memphis Street Rail-
way.

Mr. Smith said his practice always had been to figure the
revenue car-miles and revenue car-hours, but he thought
this was not fair to the power department. For that reason
Le would be glad to have it changed. If the association
said it ought to be changed he thought his company would
{ollow.

Mr. Burroughs said his practice had been to use the total
car-miles and total car-hours.

Mr. Smith said he would omit the car-hours from his
motion. He wanted to include the dead car-mileage. The
Chicago Railways Company had used the revenue-producing
trips in computing the mileage. There were some instances
where the trip from the car-house to the starting point was
lenger than the revenue trip, and some of the cars had gone
in and out twice during the day, and it made considerable
¢ifference. The trip had to be made. Some of the cars did
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1ot take passengers at all, and the passengers that were
taken by other cars might be picked up on streets before
the regular route was reached. The initial trip from the
car-house in such cases did not really yield any revenue.

A. L. Linn, Jr., general auditor, New York State Railways,
said that the car-mile as a unit of earnings must be based
uvpon the revenue mileage and the car-mile for operating
cexpenses should include the entire mileage.

W. H. Forse, Jr., treasurer lndiana Union Traction Com-
pany, asked Mr. Smith whether or not the information would
be valuable as to the advisability of changing the Jocation
of the car house as a medium toward figuring the exact
mileage. Mr. Smith had stated that on some of his divi-
sions the distance from-the car house to the starting point
was more than the length of the regular trip.

Mr. Smith said the trip was about 1% miles, or 2% miles
for the round trip, but it was over two miles from the car
house to the starting point by the route the cars had to fol-
low.

H. L. Wilson, treasurer Boston Elevated Railway, said
that certain of the operating expenses depended upon the
entire mileage, whether it was dead mileage or whether it
was revenue mileage. It seemed to him tkat it should all be
figured. It cost practically as much to run dead mileage as
it did to run the other mileage.

It was stated that one of the answers of the Interstate
Commerce Commission, under its classification, had cov-
ered this point. Mr. Smith said that this decision related
‘to the car-hour part only, not to th'e“cg‘r-mile_{a.ge fea(ure.

M. R. Boylan, general auditor Public Service Railway,
thought that dead mileage ought to be included. He included
it in every instance.

W. F. Ham, comptroller Washirgton Railway & Electric
Company, said that all were working together to produce the
best classification and if the association made an erroneous
decision, or if the committee should meet with the Inter-
state Commerce Commission and a decision should be made
which it was proved afterwards could be improved upon,
he had every feeling that the disposition of the commission
would be to re-consider it.

Mr. Burroughs had found that his company needed infor-
mation concerning the total car-miles to give the mechanical
department the car-mile cost in order that it might estimate
the life of wheels and the number of miles made, for show-
ing lubricating cost per car-mile, and unless the total car-
miles were used the figure would not be a true one; and if
this figure should be used for the expense unit of cost per
car-mile, it would certainly be right to use it for the earn-
ings.

N. E. Stubbs, auditor United Railways & Electric Com-
pany, said this was a question in which he was very much
interested and he was very glad that Mr. Smith had brought
it up. He was thinking of making a report to his company
about this mileage subject and he should iike to have, if pos-
sible, the sentiment of the members present as to who in-
cluded dead mileage and who did not, in order that he
might use the information in his report.

President Wallis then asked those who included dead
mileage, so-called, as part of the mileage in making these
statistics to make it manifest. The proportion was about 16
who did and 7 who did not.

Mr. Linn said his properties used both, depending upon
whether the revenue per car-mile or expense per car-mile
was to be determined. In determining the mileage the
dead car mileage was not included unless the cars hauled pas-
sengers in and out of the car-liouse. Their experience had
been that it was preferable and advisable {0 purchase land
more nearly in the center of the city, and thus make a sav-
ing in the dead milcage.

Mr. Ham said it sccined to him {hat the important point
was the handling of a passcnger car-mnile; that was the one
thing that indicated the carning capaecity of a line; and,
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in order to get any idea of the real net earnings of
a given line, the dead mileage must of necessity be added. If
some lines were operated, as haa been suggested, at appar-
ently 50 cents a car-mile, but which figured, with the dead
mileage included, only 40 cents per car-mile, the elimination
of the dead mileage, it seemed to him, would lead to an en-
tirely misleading statement of what the real results of that
line were.

A vote was then taken on the motion of Mr. Smith and it
was carried.

Mr. Forse, in order to get another phase of this subject be-
fore the convention, moved that the mileage of the trailer
car and the motor car be included in that. In other words,
if a motor car pulled one trailer the mileage was doublc
what it would be in a single-car operation. In some compa-
nies “motor car-miles” wecre used, but they were nothing
more than “car-miles.” His motion was made in order to
get the expression of the convention, because he knew there
was a decided difference of opinion on this subject.

Mr. Ham thought that the association was already on rec-

ord, and before passing upon the question, he believed it
would be well to look up the past proceedings. He was not
entirely clear in his recollection, but it seemed to him that
the conclusion that was reached at a preceding convention
was that if the train had an extra crew it should be treated
as one car. If, however, the train required an extra crew,
or part of a crew, it should be treated as two cars, or more,
according to whether there were two or more cars in the
train.
“Mr. Wilson thought that possibly that was decided before
the multiple unit system with large cars was adopted. It
was a different problem with an interurban road than with
an urban road, and he thought the matter was one that
would require considerable thought to arrive at a rule that
would be applicable to both classes of property.

Mr. Ham said it seemed to him that where a train was
operated and each car carried a full load of people, it was
entirely proper to treat those as separate cars. But if two
or three small cars were operated as a train, as might be
the case in some places, as a single car, that train was to
all intents and purposes equivalent to one single car, and
he thought it would be unwise to destroy the value of such
statistics for comparison with that of any other city, to so
make earnings and expenses per car-mile extraordinarily
low.

Mr. Burroughs asked the representatives of interurban
lines if they had ever used the ton-mile, and how they
would figure the maintenance cost of the trailer cars for
the mechanical department. In his company the mechanical
department was given daily the report of the miles made
by each car on the system. A number of trailers were run
cn one or two lines, and the miles for these trailers were
figured separately. There was a conductor on the trailer.
and if the trailer car-miles were not shown the mechanical
department could not figure the cost of maintenance on the
trailers. He thought the same situation would apply, per-
haps, to the interurban lines. It seemed to him that if the
information was to be of any value to the mechanical depart-
ment the miles should be figured separately.

Mr. Forse stated that it appeared to him that there were
several factors in this problem. One was the mechanical
feature that Mr. Burroughs mentioned, tlie mileage of the
wheels or the brake shoe or the trolley wheel. On the other
hand, there was the cost of the power uscd and the wages
of the crew. For instance, the mechanical department must
know the mileage of each separate car, in order to deterniince
the efllciecncy of the various parts. Bul therc werc so many
various lypes of cars—the single-truck ana the double-truek,
the light trailers and the lheavy motors—and if the power
and tlie wages of the crews were to be flgured, jndgment
must be used, as Mr. Hamm had stated, and il appearcd to
him as if, in order to get accurale statislics, especially on



interurban properties handling a great deal of freight, the
roads were coming, sooner or later, to the ton-mile. That
involved a great lot of work, if undertaken. He did not,
believe that there had been enough discussion to pass intel-
ligently upon such a large subject. He preferred to with-
draw the motion and take it up for further consideration
at some future time.

A. H. Kayser, auditor, San Diego Llectric Railway, moved
that the entire subject be referred to the committee on
standard classification of accounts. This motion was carried.

Irwin Fullerton, auditor, Detroit United Railway, read the
report of the committee on interline accounting. This report
is published elsewhere in this issue.

H. E. Vordermark, auditor, Fort Wayne & Wabash Valley
Traction Company, said that he was using a system similar
to that outlined in the report of the committee.

Robert Morrison, Jr., secretary and auditor, Michigan
United Railways Company, asked if the committee would
use the same kind of way-bill for local Dbusiness.

Mr. Forse said that the same general plan would be used
on local shipments, with the exception of the five-part way-
bill. There would be the four-part way-bill and the same
system of forwarding shipments would be used. The reports
would only be such as were made by the station agents to
the auditor.

Mr. Morrison added that in that event it seemed to him
1hat it would be necessary to use a uniform system of way-
1illing; the old form for local business and the other form
for interurban roads. ;

Mr. Vordermark said that his company had agents at
junction points where shipments were transferred to foreign
lines, and an abstract was made of all shipments that were
transferred and this was sent in daily and checked up; it
was received from foreign lines as shipments were forwarded
cver the lines or transferred.

Mr. Kayser did not handle any freight business on the
electric line. The only place where he met this question
was on steam lines. He believed the plan as outlined was a
good one, although he had not followed it so far. He had
used the steam line blanket way-bills, and the receiving
agent made his expense bill therefrom. He thought the
rlan recommended by the committee, however, was an im-
provement on that.

H. S. Swift had one road where the blanket way-bill was
used. He thought tlie form shown by the committee excel-
lent. If he could get the other roads to use this form he
would try to use it on an interurban line in thc Toledo
system. It seemed to be superior to the one in use.

H. 8. Norton, Omaha, Lincoln & Beatrice Railway, asked
why it was better to pay the balance. )

Mr. Forse said that less money was handled and that was
the principal reason, he believed, why the roads had used
this plan. Companies handled a good deal ot each other’s
moncy, and oftentimes at the end of a month there was very
little balance in favor of either one, so that the financial
transaction was not a very large one, and it was for the
purpose of keeping that as small as possible that the balance
plan had been used.

Mr. Swift said that an autographic way-bill machine had
heen used in his office.

Mr. TForse had used that for the local billing. The way-
bills were printed in rolls and were arranged in the machine
sc that one writing did for the five copies. The agents
made separate abstracts for the local and foreign shipments.
They started separate pages for foreign shipments, and this
record was kept separately in their abstracts, so that the
agent’s copy would be used. The agent made a monthly
report.

Mr. Morrison was using at the present time the steam
blanket way-bill. The form of way-bill recommended by the
committee had many advantages over the other, and if
adopted by the association he should certainly adopt it.
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Mr. Kayser said the new form might not be quite as con-
venient as the old blanket form in checking the freight at
the time it was received.

Mr. Forse said that Mr. Kayser had stated the best fea-
ture of the blanket way-bill, but the committee thought that
the other advantages outweighed that. - When the freight
car arrived at a small station there were often wagons wait-
ing for the freight, and under this plan the expense bill was
already madc up by the agent who forwarded the shipment.
The agents were saved a great deal of work in that way.
In handling loss and damage claims the bills were separ-
ately numbered, together with whatever notations might be
on the bills, and they were kept on the papers.

President Wallis called attention to the fact that the report
of the committee contained several different recommendations.

Mr. Swift moved that the report be accepted and the coin-
mittee be continued. This was done.

The business next in order was the report of the stand-
ing committee on a standard classification of accounts and
form of report. This report was read by W. F. Ham, the
chairman, and is as follows:

Report of Standing Committee on a Standard Classification
of Accounts and Form of Report

At your last convention on Oct. 15, 1908, the recommend-
ation of this committee was adopted that the classification
of operating expenses, operatirg revenues and expenditures
for road and equipment, prepared after- numerous confer-
ences with representatives of the Interstaie Commerce Com-
mission and State railway commissions, should be adopted
as the standard of this association.

Quoting from our report submitted last year: “This asso-
ciation has from the outset urged the impcrtance of uni-
formity and inasmuch as these classifications have been
adopted by the Interstate Commerce Commission and will
doubtless be adopted by many State commissions, it seems
most desirable that the members of this association should
use these classifications, whether or not they ‘are subject
to federal or State supervision.”

Since then classifications substantially conforming with
the new standard classification have been adopted and put
into effect by the Public Service Commission of the First
and Second Districts of the State of New York and by the
Railroad Commission of the State of Wisconsin.

We now repeat the recommendation that members of this
association should use this classification whether or not
they are subject to federal or State supervision, believing
that the greatest good can be accomplished by uniformity,
even if in some individual cases the classification does not
seem the most desirable.

On Aug. 3, 1909, each member company of the association
was furnished with two copies of a pamphlet containing the
full text of the classification and at the same time copies
were sent to each of the railroad commissions and the street
railway associations. This pamphlet was prepared with con-
siderable care and we trust will meet the requirements of
member companies. Additional copies of the classification
may be secured at a price of 39 cents per copy by communi-
cating with the office of the association.

A number of questions having arisen with regard to the
new classification, a conference was held in Washington,
D. C., on April 22 and 23 kbetween your committee and repre-
sentatives of the bureau of statistics and accounts, inzer-
state Commerce commission. The conference was a very
harmonious one and after careful consideration decisions
were reached on all questions presented to that date. These
decisions have recently been promulgated as an order to
interstate carriers by the Interstate Commerce Commission.
Through the courtesy of Prof. H. C. Adams, in charge of sta-
tistics and accounts, Interstate Commerce Commission, we
were enabled to send you on Sept. 15 a copy of accounting
bulletin No. 2 containing decisions in above cases, known as
cases 1 to 58. All of these cases having, as above stated,
received the approval of this committee, they are submitted
as a part of our report.

In order to bring the matter properly to the attention of
the convention, we recommend that the decisions in the
above cases be approved, desiring however, that they shall
first be fully discussed.

At the meeting above referred to a working arrangement
was decided upon for securing uniform interpretations of
the instructions contained in the classification. It was ar-
ranged that those members of the association that operate
interstate roads should ‘correspond directly with the bureau
of statistics and accounts, Interstate Commerce Commis-
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sion, whenever questions arose as to the proper interpreta-
tion upon instructions, and that members of the association
not operating interstate roads desiring similar information,
should communicate with the chairman of this committee.
In either event the questions will be considered jointly by
this committee and representatives of the Interstate Com-
merce Commission.

Your committee has passed upon a great many gquestions
since the meeting in Washington on April 22 and 23 and
the decisions in these cases will be published at as early a
date as practicable.

It will be recalled that the Interstate Commerce Commis-
sion promulgated the new classifications as eifective Jan.
1, 1909. It was its intention that companies should be re-
quired to rewrite their account for the zix months ending
Dec. 31, 1908, according to the new clasvification, in order
that the report for the year ending June 3C, 190%, should
be entirely in accordance with the new classification. Our
committee made representations to the Inrerstate Commerce
Commission showing the impracticability of rewriting the
accounts for the six months ending Dec. 31, 1908, and the
commission decided that accounts for that period need not
be rewritten, but could be reported according to the old
classification.

The committee has been very active in your interests dur-
ing the entire year, having kept in close touch with the In-
terstate Commerce Commigsion through meetings and cor-
respondence on every matter in any way pertaining to ac-
counting. It is particularly gratifying that our relations
with them have been so uniformly pleasant and that we
have been able to work together so harmoniously.

Soon after your last convention, C. N. Duffy resigned as
a member of this committee and the vacancy so caused was
filled by the appointment of F. E. Smith. Your committee
desires to make public note of the valuable services rend-
ered to this association by Mr. Duffy. He was one of the
original members of this association and the original chair-
man of this committee, serving in that capacity for many
years and giving to the association and to the work of the
committee much time, thought and energetic effort.

In order that your committee may be kept as closely in
touch with the sentiments of the association as possible, we
desire a full and free discussion, particulaily from those
members who are now keeping their accounts according
to the new classification, of any features of this classifica-
tion which have proven undesirable or unsatisfactory. It
is probable that as time goes on this clessification will be
modified and whatever defects have developed should then
be corrected.

W. F. HAM, chairman; H. L. WILSON, W. H. FORSE, Jr.,
W. B. BROCKWAY, F. E. SMITH.

After the readirg of the report and in opening the dis-
cussion thereon, President Wallis introduced F. W. Sweney,
special examiner Interstate Commerce Commission, who
spoke briefly to the members.

Mr. Ham called the attention of the members, in speak-
ing of the decisions promulgated by the Interstate Com-
merce Commission, to case No. 9, the definition of a car, in
which there was a departure from the former practice of the
association. The car body, and therefore mairtenance of
cars, now included the car body and truck, electric bells and
wiring, electric heaters and wiring and airbrake eguipme:nt
and wiring. In ithe former classification that wiring was
treated as the electrical equipment of the car.

Mr. Linn thonght the committee was correct.

Mr. Ham said there had been considerable objection to the
method of handling store expenses and shop expenses. This
was covered in case No. 10. A great many companies would
like to have the proper proportion of store expenses and shop
expenses distributed, Dbut in all cases the committee had
ruled, to bhe consistent with the classification, that while
a company might keep such accounts of its own as it saw
fit, in making the annual reports to the cominission, and
as a standard, there should be one account which should
cover all expenses. An important ruling was in casc 32,
that amounts paid to boards of public works, county oflicers,
cte., for the right to operate cars on and across public high-
vays, should Dbe charged to taxes. A similar ruling was
made in case 37.

Will Browne, auditor, Utah Light & Railway Company,
said the new clasgification was cousiderable of aun improve-
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ment over the old classification. He formerly used an
adaptation of the steam road classification.

Mr. Linn said there was one very slight difference between
the New York and the Interstate classifications. He had no
criticisms or suggestions to make to the committee.

Mr. Burroughs had not formally adopted the classification,
but used it as a matter of reference a great deal.

Mr. Morrison was using the official classification and found
that it served the needs of his company very nicely. He
had no suggestions or criticisms to make.

Mr. Wecks said the company with which he was connected
was following the classification exactly.

Mr. Vordermark found that the classification served re-
quirements much more fully than the old classifications.
This classification had been adopted by the Interstate Com-
merce Commission and by the Indiana Railroad Commission
in detail. His company used the classification on the city
and interurban lines.

Mr. Ham thought it would be just as well to let the classi-
fication work out for itself, and that eventually every com-
pany would see the advantage of using it.

Mr. Stubbs did not use the classification entirely, but used
it considerably for convenience.

President Wallis announced that further discussion would
be taken up at the Thursday morning session. Mr. Wallis
then announced the appoirtment of the following commit-
tees:

Committee on Nominations—H. L.. Wilson, W. F. Ham, P.
V. Burington, Irwin Fullerton and W. A. Doty.

~Committee on Resolutions—W. J. Thorp, M. R. Boylam
and A. H. Kayser.

&
h 4

ANNUAL MEETING OF MANUFACTURERS’
ASSOCIATION

The annual meeting of the American Street & Interurban
Railway Manufacturers’ Association, held late yesterday af-
ternoon, taxed the seating capacity of the Rose Parlor to
the utmost, and many gentlemen stood up. President Joseph
R. Ellicott, in opening the meeting, took occasion to thank
the executive, exhibits and entertainment committees for
their very efficient work. The report of the executive com-
mittee was read by George Keegan, secretary-treasurer.
Among other matters the speaker referred to the attendance
at the successful Denver convention, saying that on Wednes-
day morning the attendance of men was 1400, which was
within 100 of that at Atlantic City last year at the corres-
ponding time, despite the distance of Denver from the East-
ern centers of populaticn. The finances of the assoiation

were shown to be in a very satisfactory condition. The re-
port was accepted with applause.
After some matters of general business had been

discussed, President Ellicott was instructed to appoint a
committee of three to express to the citizens of Denver the
thanks of the association for their unbounded hospitality.
A special resolution of thanks was extended to the exhibits
committee, which has done its work under the direction of
K. D. Hequembourg. The concluding business was the elec-
tion of five members ot the executive commitice. A nom-
inating commitiee was appointed by President Ellicott, and
on its recommendation Charles C. Pecirce, General Rlectric
Company, Boston; K. D. Hequembourg, Waiker & DBennett
Manufacturing Company, New York; Henry C. Evans, Lo-
rain Stee: Company, New York, and A. Il. Sisson, FForsylh
Bros. Co., Chicago, were rc-elected. W. L. Conwell, West-
inghouse Electric & Manulacturing Company, New York, was
clected to succeed W, M. Meltarland of the same company.
The holdover members of the exceutive committee ave Olis
H. Culter, W, Il Tleulings, Jr., Howard If. Martin, Avthur 8.
Partridge, I8, M. Williams, Charles €. Caslle, Joseph R, 131i-
cott, C. S..tawley, James 11. MceGraw avd J. K Porler.
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TUESDAY MEETING OF THE TRANSPORTATION &
TRAFFIC ASSOCIATION

The second meeting of the Transportation & Traffic Asso-
ciation was called to order at the Auditorium Hall Oct. 6,
at 9:50 a. m. by President C. Loomis Allen.

President Allen announced the appointment of the follow-
ing committees:

Committee ‘,on Nominations:
Portland, and H. A. Nicholl.

Committee on Resolutions:
and H. W. Blake. :

President Allen then called upon Mr., Crafts to read the
report of the committee on express and freight traffic.

Mr. Crafts prefaced the reading of the report by saying
he thought it would be evident that although interurban
railways can profitably handle freight and express matter,
they could not do so if their roads were operated for the
purpose of handling freight only. In other words, freight
and express traffic on interurbans was merely an incident
in the earnings, the passenger earnings being the principal
object for the construction and operation of the road. Mr.
Crafts then read the report, which is published elsewhere
in this issue. : l

F. J. Hanlon, Mason City & Clear Lake Railway, Mason
City, Iowa, said he thought they were possibly the first road
to have through tariffs with steam railroads. Their freight
rates were based on the r'ates charged by the paralleling
steam line. On passenger fares they were higher than the
steam rate. For instance, between Mason City and Clear
Lake, the Chicago, Milwaukee & St. Paul steam rate was 19
cents, while the electric rate was 25 cents.
on the service entirely to get them the business.

H. A. Nicholl, Indiana Unjon Traction Company, said that
azbout 10 per cent of their gross earnings came from their
freight and express business. They had sep'arate terminals
in some of the larger cities, and in the smaller ones they
had a combined freight and passenger agent. They did con-
siderable advertising of their freight business, and devoted
one issue out of every three of their monthly magazine to
the subject of express and freight. This magazine was then
mailed to the various shippers, wholesalers and retailers
throughout the district. The company was doing only a
slate business, not an interstate Dbusiness. In the larger
cities where they had the separate freight terminals and
cidetracks as well, they did not solicit a great deal of car-
load business except livestock, and did not attempt to han-
dle coal or lumber or things of that character. They had
done some carload business in gravel and stone, but that
was because of quarries located adjacent to the line. The
company had not done an interchange business with any
steam railroad, and had no through rates with them, nor
through tariffs. It was earning about 50 cents a car*mile, or
about $45 to $48 per car per day. They also handled ex-
press not only for their own company, as it were, but also
Lave a contract with the United States Express Company,
which provided for payment on a percentage basis. The

E.'TF. Peck, I. I. Fuller of

P. P. Crafts, J. H. Pardee

express business handled independently was conducted un-

der the name of the Merchants’ Dispatch. They handled
most of their business on passenger cars and at rates of
about 1% times the first-class freight rate, the minimum
rate being 20 cents and 25 cents being the minimum charge.

Discussion on Operating Expenses of Freight Traffic

Mr. Hanlon then discussed the possibility of determining
the actual operating expenses of the freight car movement
and thought it would be difficult to do this accurately.

Mr. Crafts said they divided up their operative expenses
on a car-mile basis between freight and passenger cars. He
thought it was a fair assumption that a high-speed passen-
ger coach operating at 50 m.p.h. and over would entail as
much wear upon the track, etc.,, as a freighit car .operated
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at 25 m.p.h., even if the freight car was more heavily loaded.

R. C. Todd, Indianapolis, said that the Brooklyn Rapid
Transit Company charged its freight equipment at one time
with an arbitrary rate of 14 cents.

Mr. Hanlon was of the opinion that a freight car would
not do more damage to the track than the average heavy
interurban car, mainly on account of the speed. They took
very few of their freight cars over street special wark.

A. H. Mackay, general traffic manager, Puget Sound Elec-
tric Railway Company, said that line was about 40 miles
long and they operated three-car passenger trains, frequently
with two-car second sections, with some short hauls between.
They had an hourly service with the three-car passenger
trains. They also operated two special runs in between, one
from Puyallup to Seattle and one between Renton and
Seattle. They earn from $12,000 to $14,000 a month on their
interurban lines, so that they have to handle considerable
freight. They handle from 3500 to 4000 gallons of milk
every morning and receive from private companies refriger-
ator cars built especially for handling beef. The company
averaged about five carloads of fresh meat every night. The
only drawback at the present time was the terminal facilities
at Seattle. They handled everything except livestock and
their rates were based on those charged by the steam roads.
They had the strongest kind of competition from two steam
10oads—the Chicago, Milwaukee & St. Paul and the Northern
Pacific—and also from the boat lines. They relied very
largely on quick dispatch. They watched their freight claims
very closely, and last year. these claims averaged less than
0.25 per cent of their fr,gight.earhings. Thaﬁfigure included
all losses, whether from agcidents or damage. Their total
expense for freight, he thought, was about 45 per cent .of
the earnings. In answer to a question, Mr. Mackay said their
charge for milk was 1 cent a gallon for the first 10 miles
and beyond that 114 cents a gallon. That also included the
return of the empty cans. The longest haul on mil}; was
about 32 miles, but the general average was about 20 miles.

I. A. Boutelle, Puget Sound Electric Railway Company,
edded that besides the freight business mentioned by Mr.
Mackay, the company was also handling from 15 to 30 cars
of coal per day from Renton. The haul averages about 12
miles.

President Allen in discussing the difficulty of arriving at
a proper charge against freight cars quoted the following
incident: A number of years ago in the south a road about
75 miles in length was seeking to finance some of its secur-
ities and elaborate statements were prepared and presented
to the bankers in the financial centers. Various experts were
sent to examine the property and they reported that the
property was all right. While the territory was thin, it
certainly had a heavy revenue, particularly from freight.
One of the former railroad commissioners of the State of
New York was retaired by a trust company to examine the
property. In analyzing the gross receipts, he found that the
earnings from the smallest station were the largest. He
went to that station and asked that the agent would show
him from what source that revenue was derived, and it was
folind that the gréatest source of revenue was a gravel bed,
the gravel being loaded into the’cars and the earnings
charged up at the full rate, the gravel being deposited ‘under
the track of that road. Mr. Allen said the difficulty of de-
termining the cost of freight operation was not confined to
the electric roads. It was just as serious with the &team
roads.

George W. Parker, Detroit United Railways, also thought
it a serious question. He had recently been asked to appear
Lefore the Railroad Commission of his State and give testi-
mony on the cost of freight operatibn. The opposing counsel
took the ground that the handling of freight and express
on electric cars should be done much cheaper than with

(Concluded on page 752.)
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ADDRESS OF PRESIDENT WALLIS TO THE ACCOUNTANTS’
ASSOCIATION

The thirteenth year c¢I the existeunce of the Accountants’
Association has not been as spectacular or exciting as its
predecessor, but it has been amply eventful to emphasize
ihe value of the association and to justity the wisdom
and foresight of those who organized it. We began the
year with a new classification, much different trom the
©ld, but still representing in a large part the principles to
which this association Las been committed after years ot
formulative labor. This classitication is practically identical
with the official classification of the Interstate Commerce
Commission, in shaping which your representatives—the cias-
fication committee—were accorded al. important part. They,
in turn, had the benefit of your advice through your replies
to the earlier tentative classification and your discussions
for years in conventions. Their co-oberation in the work of
preparing an official classitication by the Interstate Com-
1merce Commission had been asked and given in the interest
-of uniformity. Uniformity had been from the very hiception
of this association its rallying cry.

Had all the electric railways of the country come under
the jurisdiction of the commission uniformity would have
been attained by manitcsto. The greater number of com-
panies do not come uuder its jurisdiction. In some States
the law compels the adoption of the system of accounts
prescribed by the Interstate Commerce Commission. In
.others the policy of the State reg: natmg bodies is to be
guided largely’ by the national commission. But still there
are very many States 1n which thHere are no accounting re-
quirements or no obligetion by law or policy to tollow
‘the lead of the Interstate Commerce Commission. In
the interests of uniformity in elecetric railway account-
ing, therefore, it is well that complete’ co-operation
.zhd harmony exist between 'this association, the ottical
representative in accounting matters of the electric
railways of America, and the National and
-commissions. This, I am glad to say, is the case. We are
working in harmony with them and we may well take a
_just pride in the influential position which he hold in their
confidence. It is our duity to so maintain our standard of
fairness and intergrity ia accounting methods that we shall
continue to jus*ify their confidence, which will be ours so
long as they are satisfied that we are striving tor correct
principles of accounting. For this contidence we are in-
-debted in large measure to our ciassitication committee,
which has labored hard and conscientiously during the year.
1 call your attention especially to that part of the report ot
the classification cominittee which refers to its conterence
with representatives of the Interstate Commerce Commis-
sion to consider rulings upon questions which nad been
.asked of the commission concerning the new classification.

This classification has been belore you for a year and
vou have had a chance to study it and observe its workings.
It is within the provirce of this convention to consider
it and to offer suggestions for its improvement wherever
-desirable.  Your classitication committee represents you
-and in no way can it kirow, and understand your opinions,
-cxpericnces and requirements unless ihey find expression.

The great work of this association is still the formulation
and recognition of the correct fundamental principles under-
lying clectrie railway accounting. "This was tho reason for
its inception; it is the reason for ite cxistence today. We
.are passing through « period of increasing regulation by
puablic bodies which affeets the accounting possibly more
than any other branch of the electrle railway Industry.
Different regulating bodics naturally take differing views of
the principies of acconating. In the interest of the electrie
allway business it is the duty of this association. there-
jorc, to consistently maintain its positlon of authorlty in
«clectric railway accounting methods, This 1t can do onty
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by sincerity of purpose and by a constant keying up to
the highest standards. If its aims are recognized as con-
seientious (and I believe they are un:iversally so considered)
the influence of this asscciation will be far-reaching encugh
tc secure the fundamental uniformity for which it has so
long and successfully worked. We can only accomplish
this by showing to the satisfaction of exccutive ofticers,
bankers, commissions and public accocuntants that the prin-
ciples which we uplold are sound and based upon the foun-
d:ition of solid reasoning.

An official visit in June as your representative to the Cen-
tiral Electric Railway Accounting Conference was, I believe,
rroductive of much good in the encouragement of the aims
cf the smaller body and in establishing close relations be-
tween the two. From observation of this conterence at
close range I am of th¢ opinion that such local organiza-
tions, furthering the aimrs of this association and working
in harmony with it, might well be enrcouraged. As you are
aware, many similar national organizations have local
branches or allied organizations.

This organization can expect to meet but once—or, at
inost, as is suggested cleewhere, twice—a year. A neighbor-
Pood organizatiox_l of electric railway accountants can meet
profitably much oftener with the result of better acquaint-
ance and more detailed, thorough and intimate discussion
of topics of common interest. With frequent meetings, less
digtances to travel to attend meetings and the more general
acquamtanceshlp formed in such close range conterences,
much more intimate detail of dlSCllS.;IOIl can be undertaken
thban is possible in a national association. Such orgamza-
t'ons can encourage by precept and example among those
who do not or cannot attend our conventions a high standard
of accounting methods. Better acquaintance of nelvhbors
in the same profession leads naturally to higher standards.
As the chairman of the Central Raxlway Accounting Conter-
ence aptly put it, the experiences g'uned in the smaller or-
sanizations Would better prepare their members for work
in the larger association.

For the best interest of all concerned there should always
be a close sympathy and co-operation of purpose between
this and any local organization of railway accountants, for
whatever reason formed. Such organizations should be en-
couraged to strengthen the purposes of this assoclation to
the end that electric railway accounting may rise con-
finually in dignity and usefulness.

During a discussion of the question of a separate meeting
time and place of this and the American Association it was
suggested by a valued member of this association that in
eddition to the conventien and annual meeting to be held
with obvious advantage at the sam:= time with the Ameri-
can Association, there l:¢c a mid-winter conference of this as-
cociation separately. This should be exactly what the
ferm conference signifies, without formalities and without
pusiness, The idea certainly has 1verit and I am glad to
eive the suggestion publicity.

Second only to its ann for uniformiiy of ficcounting meth-
nds, and perhaps even paramount io that, this assoclation
has always, before,it thc work of putting higher the nigh-
water mark of eleciric railway 6 accounting cfficlency:
Through education, through continued insistence upon the
«ignity of our profession, through holding up a higher stand-
ard to attain, this association can do an incstimable service
lor our industry aund the public. Itmust be continually kept in
view in planning the work of the association that its duty 1s al-
ways to raise the standard of efficieucy of its membership
«nd of the profession whiclhi it represents. It is well, there-
fore, that we are to discuss at this convention the place of

the accountant in the clectric railway organization. We
may well hope that 1his discussion will be thorough and

that we may reccive from it inspiration to higher idears and
»dded eunthusiasm for cur work, Also that it may tena to
impress those ol accountants, who the

chance to read
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report of this convention, with the dignity of our calling.

When we speak of uniformity of accounting we quite na-
turally have in mind an authoritative and generally accept-
ed gystem of accounts, but there are other parts of our work
in which uniformity of miethod is just as desirable. A great
many of the statistics which we compute from our book-
keeping are valuable only in comparison, not only with like
statistics of our own road, but of clher roads as well. It
is important that accounts should be’ so kept that com-
parisons may be made between roads; just as important
is it that the computations which ar2 the basis of our statis-
tics should be so made that comparigsons may be accurate.
This association, therefcre, has as &n important work the
formulating of uniform methods of computing statistics—
notably of car-miles and car-hours. In Mr. Rogers’ sugges:
tive paper, which is to be read later in the session, occurs
this sentence: “It wouid clear up the situation considerably
if some uniform plan of computing car-hours and car-mile-
age could be formulated and agreed upon by the Account-
ants’ Association.” With the sentiment so expressed I agree.
Methods of computing these statistics have been under dis-
cussion at various times, but no steps have ever been taken
looking to the formulation of exact rules and instructions
which should be available to membors and a guide to the
eiectric railway accountant as our classitication of accounts
now is. This seems to me to be dJesirable.

In the interest of similar uniformity steps were taken at
the last convention at the suggesiion of Mr. Simmons of
the Engineering Association, in his address before us, to
formulate a plan of cost accounting for shop, track and
power station work. Pievious investigations had disclosed
a woeful lack of uniformity in methods of keeping data
for this purpose and our engineering brethren were right
in calling our attention to their needs and demanding that
tigures of cost given to them should be comparable. Work
had been done in previous years by joint effort of the two
associations and a valuable start made. A committee of the
two associations was foimed by vole of the last conven-
tion and has made excellent progress upon the work which
is one of great magnitude. I suggest that this important
work be continued the coming year and be vigorously pushed
to a final completion. "

In the last few months there has come upon us a new de-
velopment in corporation accounting—the corporation tax
feature of the tariff law. So utterly have accepted principles
of accounting and, in our industry, other Federal and State
iequirements, been set aside by this measure that confusion
ceems likely. I shall not rehearse the conditions of this act
or the attempts which have been made, both before its pas-
sage and since, to reasonably modify it. With these you are
undoubtedly familiar., In this instance the corporations of
our industry are only a very small portion of those affected.
So it would seem as though some general agitation wouid be
undertaken to modify what have been called ‘“the injustices
and inconsistencies” of this law. In such action this associ-
ation should have a potent influence. I recommend, there-
fore, that action be taken by this convention which shall at
least authorize the executive committee to take action in
case conditions warrant it.

I wish to call attention again to the fact that the main
value to the individual in these conveation sessions lies in a
therough discussion of tlie subjects presented. I hope that
cverybody will take part. It is not so much your duty as
your privilege to do so and no one need be deterred from
a feeling of modesty or from stage iright. You are not be-
fore a board of examiners, but among friends. Everybody
has ideas which will be of value to the rest of us and we
ought to get at them.

During the year C. N. Duffy resigned from the committee
on a standard classification of accounts, on which committee
he had performed yeoman service. Much to my regret it
seemed inevitable that Mr. Duffy’s resignation must be ac-
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cepted. I appointed in his place F. E. Smith of Chicago,
whose valuable services in the past had well earned this ap-
pointment. Following the instructions of your last meet-
ing I appointed as a committee upon shop accounting for
joint work with a similar committee from the Engineering
Association C. L. S. Tingley, P. S. Young and F. N. Lasher.

Again I wish to express for you your indebtedness to your
able classification committee. You probably have iittle idea.
cf the amount of work which devolves upon them. Their
only reward can be satisfaction in work well done and that
1eward can certainly be accorded them.

The spirit of willingness to respond to all demands for
czervice which has been shown by ail members of the as-
sociation who have been called upon is 1emarkable and
certainly indicates a healthy condition of our vigorous as-
sociation.

&

REPORT OF THE COMMITTEE ON INTERLINE
ACCOUNTING* ;

By Wm. H. Forse, Jr., Chairman; Irwin Fullerton and Chas..
L. Wight

We have not attempted to cover the entire field repre-
sented by our subject, but rather to state a few general
principles as a foundation upon which may be reared by
future members of the committee a complete and service-
able accounting plan adapted to the needs of electric rail-
ways engaged in interline transactions.
Recommended Practice Governing Interchange

Electric Railways

The following methods are reconimended as rules of prac-
tice to govern the interchange of business between electric
railways:

Between

Passenger Accounts
Reports of ticket sales made by a railway during a given
month should be furnished by the selling line to each line -

FOREIGN WAY-BILL WayDl Mo |
Electric Traction Company
This W-B of freight must go with shipment to be held by dellvering agent,
From. “ i | - T = _l_.,.._ Date. . o ot 90
e e Jve S .
=3 ‘Rv Ry Shipper ...
Consignee. Destination ——. . ... N )

FREICHT | ADVANGE |
REVENUE | cHaRces

|
5]

—WETGHT
BUBFECT T ATE

DESCRIPTION OF ARTICLES
CORRECTION

we.
PACKAGES

TOTALS, | | |

Amount Prepaid..... ficezived Shipment as ubove

Sheet No. 1

" acenT

Sheet No. 1—Original Way-Bill

Collected by ...

over which it has sold interline tickets. For example, if a
ticket has been routed over four different lines each of such
lines should be furnished by the road that sold the ticket
with a report giving the date of sale, number, form, start-
ing point, destination and selling price of each such ticket
sold. In addition to the foregoing information the report
should show the proportion of the revenue to which each
road participating in the carriage of the passenger is en-
titled. These reports should be furnished for each calendar
month as soon after the close of said month as possible and
in no instance later than the 15th day of the month succeed-
ing dates of sales.

*Abstract of report read before the American Street Inter-
urban Railway Accountants’ Association, Denver, Colo., Oct.
4, 5, 6. 7 and 8, 1909.



OcToBER T, 1909.] ELECTRIC
In making settlements for interchangeable mileage or
coupon books an opposite course must necessarily be fol-
lowed and reports (bills) be rendered by the road collect-
ing the coupons instead of the road selling. The coupons
collected by a railway during a given month are sent by it
to the road which sold the coupons, together with a bill
for the amount due therefor and settlements made in the

same manner as for other interline transactions.
The blanket waybill, as is generally understood, lists the
shipments to or from several consignees or consignors on
FOREICN WAY-BILL Way-Bl Koo e

Electric Traction Company

When Consigneo Pays Frelght Charges Oclivering Agent WIll Sign and Give This Expense BIil to Consignee.

From . s e e ST Date. 190
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|
( e
| TOTALS,
Amount Prepard ... ... i Received Payment,

Sheet No. 2.
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Sheet No. 2—Expense Bill

Oollected by........

the same sheet, while the so-called “unit” type of billing
consists of a separate waybill for each shipment, The latier
type of bill is one application of the loose-leaf idea, wnich
has been adopted to such a wide extent in recent years. The
electric railways doing an interline business have been quick
to see the ‘“unit” bill’'s advantage over the traditional
“blanket” waybill of the steam railways. The unit bill, as
used for interline shipments, generally consists of five parts,
namely, original waybill, forwarding agent’s copy, two audit
copies and an expense bill, all of which may be prepared at
one writing by the forwarding agent with his indelible pen-
cil and carbon paper.
This type of waybill is used by the largest four interur-
FOREIGN WAY-BILL
Electric Traction Company

Billing Agent Must Forward This Copy With Sheet No, 4 to Auditor’s Office.
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ban railways in Indiana and Ohio, aggregating about 1600
miles of trackage, Lesides a great many smaller lines in
these and other States. It hag also been adopted as a
standard by the Central Klectric Accounting Coufercucee,
whose membership cmbraces the principal clectrie railway
lines of the Central Strates, 1Wor the various reasous stated
your commitiee strongly rccommends the use ol the unit
type of waybill.

Lach railway receiving interline freight shipments shonld

RAILWAY

JOURNAL. 731

render reports of such ;nipments not later than the 15th
day of each month to the lines which forwarded them
during the previous calendar month. These monthly re-
ports, itemizing the waybills, should be accompanied by
sheets showing the total amount of business between the
various stations and the proportion of revenue that is due
each railway rendering service.

If freight traverses three or more lines enroute to destina-
tion each line that has participated in the haul should be
furnished a report by the line upon which the final destina-
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tion point is located. Under this plan the forwarding line
is not required to make monthly reports of shipments sent
over other lines. It should, however, furnish to each line
interested a daily list (or carbon copies) of all wayDbills for-
warded. The five-part unit type of waybill provides an ex-
tra audit copy for this particular purpose.

The foregoing plan governs the accounting for aumt set-
tlements only, or freight business settled through the audi-
tors’ office, as distinguished from junction settlements
which are made between the agents at junction points daily
or at periodical intervals. No plan of accounting is here
outlined for junction settlemenis as they consist principally
of payments and collections by the station agents them-

FOREIGN WAY-BILL Wap-BlllNo, o
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selves and therve is liltle or no interchange of reports by the
accounting departnients.  The junction-setilement plan re-
licves the auditor's office of considerable work if compe-
teut agents are on duty at junction stalions. tliad. ren-
son and ag this plan obviales the extension of monthly cred-
ils (o connecting lines, it is sometimes considered better
practice to wake all setilemeids junciion settlontents,

Ifor

Methods of Settlement
In order to avoid excessive delay (he selilements hetween
companics shonld be muade upon he basis ol (he reporls
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that have been eichanged unless they appear to contain
errors that are of importance relative to the total amounts
involved. Ordinary corrections and the correspondence
usually required in connection therewith should not be per-
mitted to delay monthly settlements. The corrections re-
quired in the reports for one month may better be taken
care of at the next monthly settlement date. The cash set-
tlements for each month’s business should be made not
later than the 25th day of the succeeding month, and the
company owing the larger amount should pay the difference
between the amount it owes and the amount due it from
the line with which it is making settlement, instead of each
paying the other the gross amount due. The actual pay-
ment of cash may be made by drawing voucher or authoriz-
ing the use of interline bank drafts, as may be agreed upon
by the companies participating in exchange of business.

o
®

EXPRESS AND FREIGHT TRAFFIC ON INTERURBAN LINES

By S. L. Vaughan, Traffic Manager, Grand Rapids, Grand
Haven & Muskegon Railway

For convenience and to take up each phase separately, I
have divided freight traffic into six subjects:

First.—Tariffs and Classifications.

Second.—Solicitation.

Third.—Overs, Shorts, Bad Orders.

Fourth.—Claims.

Fifth.—Revenue.

Sixth.—Accounting.

Tariffs and Classifications

The first step to be taken before you can handle a’ pound
of freight, either State or interstate, is to file your tariffs
and classifications. The Michigan Railroad Commission re-
quires a tariff 10 days before effective and the Interstate
Commerce Commission 30 days.

The road represented by the writer is engaged in both
State and interstate traffic, being 12 direct competition with
the Grand Trunk Railroad between Grand Rapids and Grand
Haven, and a keen competitor of the Grand Rapids & In-
diana Railroad between Grand Rapids and Muskegon.

Our freight rates are the same as our steam line competi-
tion. Class rates are as follows: First, 17 cents; second,
15 cents; third, 11 cents; fourth, 9 cents; fifth, 6 cents.
(Mileage, Grand Rapids and Grand Haven, 34.¢ miles; Grand
kapids and Muskegon, 39.8 miles.) It is necessary to carry
a few commodity rates in order to compete with the steam
lines. When the road was built in 1902, only four classes
were published in our local tariff, but later it became nec-
essary to carry five classes, which covers all less than car-
load shipments and some carload classes.

Our local tariff carries, under special commodities, flour
and feed (earloads minimum, 35,000 1bs.) 4 cents per cwt.;
beer (minimum, 30,000 1bs.) 6 cents per cwt.; hides (mini-
mum, 20,000 1bs.)'6 cents per cwt. These rates apply from
Grand Rapids to Grand Haven and Muskegon. The beer
formerly was ecarried in refrigerator'cars and in sumiiner
time was iced. We convinced the brewery people that we
could handle their shipments in carloads and save them the
ice on account of our ability to get the beer to destination
two hours after loading. We are now handling two cars a
week during hot weather. In the winter time we get the
business because we can get the shipments to destination
before they can freeze.

The Milling Company at Muskegon failed and that market
was compelled to look elsewhere for its goods. The Grand
Rapids & Indiana Railroad was favored with the business
for a time. We explained to the shippers that we had 40,
000 1b. capacity cars which could be loaded 10 per cent
above their capacity, that we would unload our cars prompt-
iy on arrival, as we needed our equipment, and that we
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would have our warehouse force make delivery to various:
consignees on their orders, while the steam lines took a
receipt for the carload lot as a whole and paid no more at-
tention to it, each man going to the car and helping him-
self. This was a point in our favor and we have been
obliged to increase our warehouse room at Muskegon. We
are. now Landling two to five cars of flour and feed per
week from five shippers in Grand Rapids, all located on
steam road sidings.

Another commodity handled is; wheat in carload Iotsnfrpm
Berlin to Grand Rapids, a dlstance of 11 miles, at 4 cents:
per cwt. This business formerly moved via the Grand Trunk
Railroad; but the shipper said he would sack the wheat if
we would make the same rate as the Grand Trunk Railroad.

Our local tariff also carries a rate on milk of 1% cents
per gallen between any two points, cans returned free. The
milk business is carried only in express cars and has never
amounted to very much on account of creameries located
at our best dairy stations.

The express business as handled by our lines is not very
cxtensive, as we have only two combination cars and they
are used mostly in the Chicago steamboat service. On any
of our passenger cars, we charge 40 cents each for packages,

the rate being made high to discourage the business. The:
agents make a regular freight waybill, add “express” after
the number, and send a copy to the auditor’s office. We-

have a contract with the American Express Company, cover-
ing our terminals and allowing privileges in our freight
cars only. i ' 2

Concerning - tariffs for interstate traffic: We have tariffs-
in connection with the Goodrich Transit Company to and
irom Chicago.

Now comes the interesting part to you who have endeav--
ored to have steam lines concur in your tariffs. We are im
a position to handle all freight offered us consigned to all
points beyond Chicago. Previous to the time the Interstate
Commerce Commission required the filing of tariffs and con-
currence by the lines party thereto, the various roads out
of Chicago accepted our business and it looked good to them
since we used the all-rail rates and the all-rail percentages.
After conditions changed and tariffs were necessary, these
lines, with one exception, filed non-concurrences with the:
Interstate Commerce Commission. Calling on the various,
general freight agents of the different lines out of Chicago..
with our argument that our case was not similar to any
other electric line condition in the country, inasmuch as all
the business we gave them must be through a steamboat
line of 112 miles with which they already had tariffs and
from which they were glad to get business (the main argu--
ment of the steam roads that the electric lines had no equip-
ment to exchange not applying in our case, Lake Michigan
being between our terminals), I was told that I had a good!
line of argument but that the western trunk lines had agreed
not to prorate with electric lines. Quick action was neces-
sary. Grand Rapids, Grand Haven and Muskegon are all
in the same rate group on business beyond Chicago—in other:
words, Grand Haven rates apply from Grand Rapids—so
upon fl]lllg a free tariff covering movement from, Grand
Rapids to Grand Havén we were made party to all ‘tariffs
to which the Goodrich Tran51t Company was a party covering
The
Goodrich Transit Company filed a special division sheet
allowing us the same proportions on western business as
on Chicago proper. The Interstate Commerce Commission
accepted both and placed them on record. We now have
through tariffs with the Chicago & Eastern Illinois; Chicago,
Cincinnati & Louisville and Chicago Great Western Rail-
roads, and more coming in. Some of the larger lines are
still holding out, but we are in a position to accept all
business offered and protect the all-rail rates.

Our tariffs are governed by the official classification andi
exceptions as published. We have adopted this classifica—
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tion on aecount of being in the Central Freight Association
territory. The steam lines publish exceptions and we en-
«eavor to adopt the same exceptions. I might add the trou-
bles encountered in beeoming a party to the official classi-
tieation: We filed power of attorney with the compiler
2nd were shown for several months in front cover with lines
which are shown as parties, but when this was discovered
by some steam road official we were notified that it would
he necessary for us to do our own filing with the Interstate
Commerce Commission and the Michigan Railroad Commis-
sion, which is now being done.

Solicitation

Tle solieitor is the live wire which eonnects his company
with the shipper and must hear all complaints as to service,
breakage, rough handling, etc., and give such complaints at-
tention. He should be a man of good address, well posted
as to rates and classification and the time he is making on
most important points; time is a strong talking feature, as
shippers desire fast service and prompt delivery.

" The great disadvantage generally encountered by inter-
urban lines in large cities is the location of the receiving
‘station. Our receiving station in Grand Rapids is.centrally
located near the wholesale and retail district and near our
competitors’ main houses, although the steam lines have re-
ceiving houses for less than carload shipments at the north
and the south end of the city, and even the factories located
1ear these receiving houses draw to us on account of the
time we can make on their shipments. i
“I" A solicitor flas to overcome the so-called ferry or trap cars
cperated by steam roads which they plade at factory doors
for loads of 6,000 1bs or over for less than carload shipments
taking the car to the freight house, where the shipments are
transferred to cars loaded to various points. The Interstate
Commerce Commission has ruled that the practice is the same
as cartage. The steam lines now ‘assess a small charge of $3
per car. "With all these conditions, however, I note by our
Grand Rapids freight agent’s July eomparative statement an
increase of $1,245.32.

A local agent can be of great lielp to the solicitor by giv-
ing patrons courteous treatment on the telephone and giving
correct information.

Our westbound business consists largely of furniture, ear-
pet sweepers, candy, brass goods and embalming fluid; east-
bound, all kind of grocery sundries, plumbing supplies, and
articles not manufactured in our home city. We have all-
1ail lines “in the clear” when it comes to time. having a car
leaving Grand Rapids at 6:15 p. m., which goes directly to
the dock at Grand Haven and is unloaded directly to the
bpat arriving at Chicago at 6:00 a. m. Freight for points
beyond Chicago is transferred the same day, going directly
to through cars for all points with no switching or termi-
nal delays. On eastbound business the Goodrich Transit Com-
pany receives freight up to 6:00 o’clock in Chicago and we
have two cars on the dock at Grand Haven every morning
waiting for the Chicago boat. Freight is taken directly from
the boat to these cars and arrives in Grand Rapids from 6:30
to 7:00 a. m. and is ready for delivery shortly after. This is
a good talking point in solieitation. Another argument used
is: ““We are a short line; give us what we can handle; the
steam lines cover so much territory you can favor them with
business we cannot toucl.”” Another argument and a good
one is that if it were not for the interurbans the steam roads
would raise their rates, and it is a fact that we have been
approaclied on this subject Dy the Grand Rapids-Chicago
lines,

Where an interurban line is compelled to rely wholly on
local business, it beliooves the traffic man to study local
conditlons as to soil, ete. In what can he interest the pro-
duccrs along hig line that will give him business? What
are his competitors handling that he can handle if he has
ecquipment ol the proper capaeity? Our line runs through
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a country adapted to the raising of small Truits, and we have
interested a canning company at Grand Rapids to solicit the
farmers to raise peas, beans and such produce as is used in
s canning factory. The grower is not confined to the Grand
Rapids market alone, but is at the very door of Chicago and
Milwaukee. We have two fruit loading platforms now and
I think that within the next year or two we shall see a large
increase in our fruit business.

The interurbans are the people’s railroads and they ex-
pect much of you. One man for whom we erected a fruit
loading platform eight miles east of Muskegon asked me if
we could not bring his coal out to him. Another man, build-
ing a new school house at one of our smaller towns and close
to our tracks, built a platform so that our crews could unload
bis freight.

‘We have three solicitors in Grand Rapids—one placed in
the territory by the Goodrich Transit Company, one who
works in our city tieket office forenoons (working on the
street afternoons), and myself—looking after through, as
well as local, freight business.

Proper Handling

After the Dbusiness has been seetured through solieitation
the next important item is to properly handle it to the sat-
1sfaction of the shipper and consignee, giving prompt de-
livery after shipment has reached destination, proper weights
and rates. Our system is the same as that of steam roads,
ithe uniform bill of lading and the steam road forms of way
and expense bills are used. )

The first step between the shipper and the transportation
company is when freight is delivered at the warehouse door.
The receiving man should he careful to see that the marks
on freight agree with the shipping order and that all old
marks are obliterated. Enough care is not taken here, and 1
can trace numerous claims back to"this point. The receiv-
ing man must be positive he gets all the goods receipted for,
as his receipt is the vital point between the shipper and the
transportation company. All exceptions as to condition upon
delivery must be noted on the shipping bill to properly pre-
tect against claim, and check marks should be placed after
each item to show that the goods were actually received and
checked. After a receipt is given and the freight is piled in
the warehouse and at time of loading, the shipment should be
again checked into the car, thus verifying the receiver’s
check. The shipping order then goes to the bill clerk, who
must use care and show each item on his waybill as it is
shown on the shipping order, using correct weights and rates
to avoid claims for overcharges.

At local stations we have the agent check his freight out
of the car while the train crew unloads, and the conduetor
checks freight into the car while the agent and motorman
load. 1f a shortage cxists, both conductor and agent make
reports. The agent should at once make out his expense bills
and notify consignee promptly by telephone or post eard of
the arrival of his goods.

We are using three kinds of expense bills, two, three and
four-way.. The first is used only at stations where the
agent is also the warehouseman, or in other words, a onc-
man station. The three-way is used where a teaming com-
pany draws freight, one eopy being retained by the cashier,
onc going to the warehouse and the third to the teaming
company. The last, or four-way, is used only in Grand Rap-
ids where a collector is employed, the extra piece heing for
use of the eollector,

Overs, Shorts and Damages

It is very important that agents and conductors make re-
ports promptly on short, over and damaged freight. We
have a system whereby overs, shiorts and damages are num-
bered, booked aund ehecked on tissue copies of waybills in
the anditor’s office, and all investigation made with this
report so that when a claim is presented we have all informa-
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tion at hand to make prompt settlement, which is very grat-
itying to claimant and is a business-getter.

Claims

When a shipper presents a claim properly supported by
paid expense bill, shipping bill and original or certified copy
of invoice, receipt of the papers should be ackrowledged,
giving him your claim number.

Claims are an important item in handling freight traffic
and can be kept down to a very low figure if agents and
train crews take proper precaution in handling and checking
freight in their charge. Claims for loss are sometimes very
mysterious, the records at the forwarding station indicating
very plainly that the shipment was properly loaded, the car
went through to destination and part of shipment was
checked short—no change of cars en route. This can be prop-
erly laid to improper marking or wrong delivery.

Damage claims when freight is of a nature to be seen, and
reports of conductors and agents verify, are more satisfac-
tory to pay. Some transportation companies offer to
compromise on concealed damage claims on a 50 per
cent. basis, claiming damages may have occurred while
ireight was being drawn to or from the station. It
generally makes claimants angry; sometimes they will settle
and sometimes they will not. A good man at the receiving
door, if a shipment is offered which has the appearance of
being damaged or is rattling, should investigate before giv-
ing a receipt.

Prompt payment of claims is a great aid to a solicitor, and
some steam lines allow their agents to pay all claims of
$5 and under if their judgment deems such a claim just. 1
¢o not think I would recommend such practice for an inter-
urban, for the reasons that it does not take long to get the
information as to damages, under or overcharges, and there
are not nearly as many claims handled as on a steam line;
neverthelegs, claims should have prompt attention.

Another important part in the handling of {reight is
clear receipts for goods at destination and date of delivery.
Our agents at local stations are not allowed to extend credit
to anyone, and it is the duty of the traveling auditor to see
if their receipts are properly signed and dated.

We lhave adopted the card system in handling claims;
each claim is given a number and a card is made out repre-
senting the claim and showing where the papers are sent; at
least every 30 days we send a tracer after the papers. At
the present time we have 68 unpaid claims, and only ten
over one year old; this road has been in operation seven
years.

Revenue

In looking over our statements for 1908, I find the follow-
ing figures: Average receipts per freight car-mile, 43 cents,
ior which the cost of handling was 51 per cent. of the gross
ireight earnings. We have nine freight cars of 30,000 and
40,000 1b capacity.

The items charged to cost of handling freight are power,
maintenance of equipment, wages of conductors and motor-
men, wages of station employes, whose services are required
for handling freight, rent of tracks and terminals, rent of
land and buildings, freight damages, printing and stationery.

We liave a monthly statement showing exactly our revenue
from freight and expense of handling it.

Accounting

We have a regular steam road form of waybill; our ship-
ping bills are those adopted by the Interstate Commerce
Commission. After the bill clerk makes his way bill it is
copied in a tissue book and accompanies the freight to desti-
ration. The receiving agent gives each consignment a dif-
ferent pro number and enters the expense bills in his cash
hook; the waybill, after freight is unloaded and checked, is
pasted in what we term a waybill paster, which is really a
freight received book, carrying totals of weight, freight,
advances, and prepaid at the bottom of the page so that the
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agent, at any time, by taking his last current month’s debits,
can deduct his putstanding balance,.

We have tissue copies of all waybills sent to the auditor
in order that overs, shorts, damages and claims may be
checked thereon.

At the end of the month the agent abstracts his forwarded
and received way bills and makes out his balance sheet,
which is checked by the traveling auditor and a correction
balance issued, if any errors are found; if no errors are
found he is given a clear sheet. If an error is found in the:
previous month’s bills the agent asks for station relief, and is
not allowed to accept corrections after his monthly reports
have gone to the audit office.

The foregoing is an abstract of a paper read before the
American Street & Interurban Railway Transportation &
Tratffic Association, Denver, Colo., Oct. 6, 1909.

P
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DISCUSSION ON PAPER 301—REPORT OF THE COMMITTEE.
ON WAY MATTERS
To the American Street &_Interurban Railway Ergineering
Association:

Your committee on way matters has presented an inter-
csting and valued report and it is hoped that the <iscus-
sion will result in some action in recognition of advantages
end adaptability of the use of T-rails in paved streets and
for all classes of traffic conditions.

The companies and cities that rave had the greatest ex-
perience with the use of 'I-rails in paved streets are the
ctrongest advocates, and therefore their opinions must have
the most weight. The question of the proper dimensions
end type of rail has been heretofore so dependent on the
tyvpes and kinds of paving that the two questions should be
considered together, and as the question of economical main-
tenance is acknowledged by the committee of such serious
importance it would seem most proper to consider the mat-
ter of cconomical inaintenance concurrently with the ques-
tion of the selection of the proper 1ail and paving.

Let us first consider briefly the question of paving.

Heretofore the belief of the necessity of granite block
paving where heavy vehicular traffic occurs has dictated
the use of a high rail, but to-day where a concrete paving
Lase is used, it is acknowledged that a smooth type of pav-
ing surface is preferable to a granite block and this is
cqually true for both the railway company and the city.

Granite block paving is generally more expensive, is
1:0isy, retains water in joints, and on the authority of the
late Col. Waring, the greater cost of keeping clean such
rough pavements would pay the interest and depreciation
on the total cost of smooth surface pavements.

If we discard the general use of granite pavements and
consider the question of types of rails and maintenance costs
wherelmodern pavements are used on a concrete base, we
immmediately find that the principal argument in favor of
the use of a grooved or flanged section of girder rail disap-
pears. It is quite safe to assume that if we had not started
with the use of granite block paving we would now be using
a very much greater percentage of T-rails in paved streets.

Where a suitable concrete base is used for both track and
paving foundations, there is no difficulty in connection with
the use of a standard section of T-rail, and if properly de-
signed and constructed the pavement should not wear in
ruts. T-rails present much less metal on the street surface
and therefore are better for street traffic, and can be made
satisfactory for all classes of street traffic by adoption of
the proper type of paving. It is inadvisable to pave be-
tween the rails and the narrow strip outside where the bal-
ance of the street is unpaved, the cost of maintenance is
always greater than in a fully-paved street, it encourages
vehicular traffic on the tracks causing delays to cars, and
it should not be difficult to convince the city authorities
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-of the bad practice of paving tracks when the remainder
«0f the street is unpaved.

Regarding the type and size of the rail every encourage-
ment should be given to eliminatec and abandon the very
large number of different sections that have been designed
and heretofore used. There seems no good reason why the
girder rail cannot be reduced to not more than two sections

(with corresponding section of gnard-rail) and to adopt

the standard section of T-rail—of varying weights—with
perhaps one section of high T-rail.

The height and weight of the rail should be selected with
regard to the weight and class of cars to be operated and
to-day the many interurban cars running over the city tracks
and the noticeable general adoption of larger cars for the
city service, there is not the grent difterence in the cars
operated on the various city lines as formerly and there-
fore in most cases, one height anl weight ot rail could ad-
visedly be adopted, but in no caises are more than two
heights or sections necessary. The question of frequency
of car service should not be the governing factor in the
selection of rail section for in designing a bridge you con-
sider the load to be carried and not the frequency of trains—
but in designing your foundation, joints and special work
you must consider frequency of service in reterence to cost
of maintenance.

Where it is now compulsory to use granite block paving,
tlie track should be of high T-raii—but it is strongly rec-
ommended to discard granite block paving wherever it is
possible to do so.

Companies now using the flange-tread type ot girder rail
would find that T-rail would be cheaper and more satistac-
tory, and the street traffic would not produce ruts along the
rails if modern smooth paving on conerete base was used.

Where girder rail is demanded by city authorities, it is
generally due to lack of appreciation ‘of the advantages of
the T-rail and of the practicability of paving up to the top
of the rail. In every case that has come under my observa-
tion and experience, T-rail has been locally acknowledged
as very much quieter, and its only objection is an assumed
one of difficulty in paving up to a uniform surface, which
dces not exist in fact where pavements are properly laid
on a suitable concrete base.

As to the necessity of advisability of using a high sec-
tion of T-rail instead of the standard T-rail section, it
should be settled by the question of the most economical
design for strength considering weight of metal, other things
being equal, therefore when satisfactory paving can be se-
cured with use of standard T-rail, which can be done with
rails weighing 90 1b. and over, this type should be adopted,
heing cheaper in construction and maintenance.

The open track construction used on interurban roads
and steam roads should be designed for a certain amount
cf flexibility and cushioning effect, but tracks in paved
streets should be built for _solidity and to prevent move-
ment of the rails or of the paving, and therefore a proper
foundation is a large factor in reducing the cost of main-
tenance; a flexible track will quickly admit water between
the paving blocks or between the r2ils and the paving, thus
introducing a quick factor of depreciation and repair work.

The usc of macadam pavement is generally expensive in
maintenance where there is any considerable tratfic, and it
is not advisable in cities of over 50,000 population in streets
Laving car tracks.

In Adelaide, Australia, the city vecords showed that mac-
adam to the depth of 72 in. had becn used in the main-
tenance of ouc of the principal streets during 10 years; tney
afterwards adopted tar-macadam which gave a much longer
life and not one-quarter the cost of malntenance.

In Manila on residential streets where macadam is used,
the cost of maintenance exceeds that of maintalning hard
wood block paving laid on concrcte In streets having far
greater traffic.,
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In England and on the Continent, also in New Zealand
and in Manila, where girder rails have been laid in con-
crete with the use of cross-Ts 8 ft. to 10 ft. apart, it was
found necessary and advisable to anchor down the track by
the use of short pieces of the same section of girder rail
riveted or bolted to.the under side of the bottom tlange at
the joints, and at points midway, these anchors were buried
in concrete which was also carried 2 in. over the base
cf rails. Without these anchors, the track would some-
times lift itself and break and crack the ordinary grouting
over the rail base.

In Shanghai one section of the electric tramway was
built without cross-ties, using girder rails and ties rods 1a:a
directly on crush-rock and filled to top ot rail and roied
as macadam, no concrete was used; after two years it is
now in bad line and surface as migbt have been expected.

Re The Use of Open-Hearth Steel Rails

You may be interested to know that the Chinese, atter
studying steel rail mills, have adopted the open-hearth
process in their large steel plants operating at Hanyang,
2bout 600 miles up the Yang-Tse above Shanghai.

To-day they are turning out a very good quality ot open-
khearth steel rails. They are rolling on 85-1b. English section
for use on somre of the steam railroads now building in
China, but they have promised to udopt the American stand-
ard section as soon as templates can be furnished to them,
which will be desirable, as by their present capacity they
cannot produce the tonnage required for roads now under
way. There are no electric railways now building in China.

In closing my remarks I desire (o thank the committee
rer the extremely good work they have accomplished in their
cfforts to improve and standardize construction.

Respecttully submitted,
C. G. YOUNG.

&
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EMPLOYEES’ PAPER IN BERLIN

The employees’ society of the Berlin (Germany) street
railway system Lkas been publishing successtully for the
last eight years a fortnightly paper known as “Die Strassen-
bahn.” This is the official organ of both the society and
the Grosse Berliner Strassenbahn. Each issue is published
as a form of 16 pages with one ¢xtra loose sheet ot the same
size on which are printed the official announcements of the
company. The reading matter is of the most practical kind
for both railway and family purposes as may be noted from
the following titles in one number: Observations on the
Behavior of Railway Men on the Witness Stand, by a Claim
Agent; Private Insurance versus Society Insurance; The So-
ciety’s Provisions for a Vacation Colony; How Can Conduc-
tors Keep Their Hands Clean During Service Hours?: Care
of Children During the First Year; Scope of the Free Legal
Aid Privilege; Summer Diseases, and Directious for
Bathing.

The paper is free to all members of the society. The pub-
lication expenses arc paid by the advertisements and a
small annual subsidy from the company. All the adver-
tisements refer to articles which are likely fo be used by
railway men and their families as no effort is made to
sceure complimenlary announcements from the makers of
clectric railway cquipment. An important braneclhi of the
socicty’s activitics as clironicled in this journal is the ar-
rangement with various business and amuscinent euterprises
o give certain discounts to members of the associations. [t
appears also from a rceent issue that the company has
made arrangements with cafés ncar the terminals of runs
for the frece usc of their toilet facilities by railway cin-
ployces.  This consideration for thelr interests is greatly
appreciated by the men as it saves them from spending
money for drinks, tips and the like.
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COMMUNICATION CF F. T. FULLER, VICE-PRESIDENT
PORTLAND RAILWAY, LIGHT & POWER COMPANY

[n discussing the tentative rules prepared by your commit-
tee it should be first stated that as prepared they show evi-
dence of much thought and study and cover t}{_e ground
generally in a very thorough and satisfactory manner.

In considering a set of rules which would be applicable to
all city roads a great many points which could and should
Le included in the rules for a particular company must be
omitted. At the same time a number of rules would natur-
ally be included which would not be applicable to some spe-
cial locations. For the above reason it seems to the writer
that such rules can only be used as a basis for those of a
varticular company and that it wiil be practically impossible
10 obtain a set of rules which can be printed and used for all
portions of the country. If this were attempted it would re-
sult in the number of bulletins issued outside of the printed
rules being very large, when the better plan would be to in-
corporate them in the regular rules of the particular system.

To illustrate these points, I would say that the matter of
restricting the conductors to making change for a sum not
exceeding $2.00, while applicable to most of the country,
would not apply at all to the Pacific Coast, where there are
few bills in circulation. With us the coin next to a dollar
which would be presented to the conductor would be a $5.00
gold piece. On our particular system we do not limit the con-
ductors in the matter of making change at all.

As another illustration, on our system in Portland we oper-
ate across four separate draw bridges and it has seemed wise
to make the rules relating to operation over these bridges
a part of our regular rules rather than to issue bulletins
covering the same. Also, the ordinances of our city provide
that every street car shall come to a dead stop before cross-
ing any other street railway track, and our rules regcrding
this compulsory stop and the giving of signals for starting
are incorporated, of course, in our nain set of rules.

Commenting upon the rules as drawn, from the standpoint
of our conditions on the Pacific Coast, there is one point
to which we should like to call special attention. The rules
drawn are very coucise and to the point, but there is little
in the way of explanation or appeal to the men and no
special reference is made toward the men working hand in
hand with the management for the reputation and interests
of the company. In dealing with the high class of men that
we lhave been able to get in our city on the coast we have
deemed it fair and wise to incorporate a few ideas of this
rature in our rules. This can be illustrated by comparing
tlie general notice of the tentative rules and the following
extract from our general introductory notice to the rules:

The safety of passengers ard of others on or about the
cars is of the first importance, and all work on the road,
including operation, repairs, or construction, must be sub-
servient thereto. To this, with thzs regularity of the ser-

vice, and the comfort and convenience of the passengers,
all work must be entirely subordinate.

All employees are required to be polite and considerate in
their intercourse with the public. The reputation and pros-
perity of a company depends largely upsn the promptness
with which its business is conducted, and the manner in
which its patrons are treated by its employees.

For the effective operation of a street railway system the
close observance of rules and the maintenance of striet and
impartial discipline are necessary. The fact that any one
enters or remains in the service of this company will be
considered as an assurance of his willingness to obey its
rules, render faithful service, and be loyal to its interests.

The ground covered is very much the same, but it seems
to us that the effect upon an employee of reading the two
notices would be entirely different. It may be that this dif-
ferent presentation would not be of any advantage in some
cities, but we are satisfied in the past on the roads with
which the writer has been connected, running from 100 to
3,000 platform men, that this idea of suggesting the co-
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operation of the car men with the company by numercus
cxplanations and suggestions through the rules, followed by
special efforts to accomplish this co-operation in practice
lias proved of great benefit to all concerned.
Tp further illustrate this point, under the head of “Pre-
vention of Accidents,” we close with: L
Vigilance, the exercise of good judgment, avoiding risks,

and a strict compliance with the rules and orders will ma
terially aid in the prevention of accidents.

And under the head of “Looking out 'for Passengers” we
close with: ' TE

The business of the company is to carry passengers and
conductors are expected to use their best judgment and the
utmost vigilance to the end that as many passengers may
be carried as possible.

And under the head of “Lost Articles” it is stated that
such articles remaining unclaimed after 30 days will be re-
turned to the car man finding the same, all following the
same idea that the employer and employees are expected to
viork together for their mutual benefit and the benefit of the
public.

The following remarks and suggestions in regard to the
tentative rules reported are made, not as criticisms, but as
the result of experience in the operation of street railways
on the Pacific Slope and what would seem advisable there.
‘Whether any of the suggested changes would prove advan-
tageous generally or in other sections would be best deter-
mined by those operating in such sections.

As a general principle it should be said that rules should
be as simple as possiblé and be arranged in such a manner
as to read from one subject to another as'they would nat-
urally occur to an employee, as for instance, the matter of
appointment should come first. Knowledge of rules and re-
rort for work would perhaps follow in order.

In the tentative rules nothing is said about appointment.
It is perhaps a question whether this subject should be ex-
plained in the application or in the rules, but as a copy of
the rules and regulations are usually given a new man
breaking in or receiving instructions, this has been the sub-
Jject of our rule 1, which is as follows:

All car men are required to break in wuntil fully capable
of performing their duties in a thoroughly safe and effi-
cient manner and when turned in will serve for 30 days
on trial. If at the end of that period their services are
satisfactory they will be placed on the list of employees.
They will work as extras until for any reason they are ad-
vanced on the list to a regular run.

Our rules also include general rules pertaining to report-
ing for work, penalties for failure to report, laying off, and
rules relating to uniforms and badges, While the matter of
1eporting and laying off would perhaps vary on different
roads to such an extent as to render it impossible to pre-
pare a set of rules which would be general in these matters,
there would apparently be no question but that some rules
1egarding the wearing of uniform, caps and badges could be
made general, somewhat as follows:

All car men after being placed on the list will wear a
uniform, including cap, badge and company buttons while
on duty and maintain a clean and neat appearance appro-
priate to their ocdipation. (Then follows a description of
standard uniform, cap and location of bacge, etc.)

No car man will be allowed to take his car without his
badge, which must be worn on the front of the cap. Under
no circumstances will any employee lend his badge to any
person. The loss of a badge or register key must be at once
reported to the superintendent or inspector.

Under Rule 5, “Habits and Personal Conduct,” our experi-
ence suggests the inclusion among the prohibited acts, that
expectorating tobacco juice on any part of the car would not
be allowed.

Under “Accidents” there is no special rule or paragraph
for the prevention of the same. We cover this with the fol-
lowing among other items covered by the tentative rules in
various places:



OcroBER 7, 1909.]

To prevent accidents, request passengers to alight on the
side nearest the sidewalk, and warn them to be aware of
passing cars or vehicles, Caution passengers not to get oft
the car while in motion. Prevent ladies and children from
doing so by placing your arm across the platform and grasp-
ing the rail next to the car, at the same time politely say:
Wait until the car stops.

Small children must not be allowed to ride on the front
platform, unless in charge of some grown person.

Children must not be allowed to take hold of a car to
run, or ride bicycle beside it.

In.the event of any immediate danger to the public caused
by any of the company’s apparatus such as breakage of
over-head lines, holes in the street, bridges, etc., the first
employee discovering same must arrange first to protect the
danger point, and then notify the proper authorities by the
first available means of the character aud location of the
trouble. ;

When the trolley leaves the wire the motorman will im-
mediately throw off the current and stop as quickly as good
judgment will permit, so that the pole will not strike the
span wires or arms.

Never run down-any grade without the trolley on the
wire. .

Under the rules for motormen we would suggest the incor-
porating of a rule regarding vestibules and curtains about
as follows:

If for any reason motorman cannot get a clear view of
the track ahead through the glass front of the vestibule he
must open the front window until such time as it is safe to
run with it closed. This is especially necessary at danger-
ous points, such as railway crossings, draw bridges, etc.
Curtains between the front vestibule and the body of the
car must always be drawn down after night fall. Never
run with the rear curtains drawn down.

Also in regard to ‘Speed”:

(a) Motormen must use good judgment in the matter of
speed, and always tend to be over-cautious rather than a
little reckless.

(b) Safety of life and property is the first thing to be
considered. The running time is such as to be made with-
out taking chances; but if from any special conditions it is
impossible to make it safely the time will be a secondary
consideration.

(¢) They must conform to time table requirements as
closely as possible, regulating speed in accordance there-
with and with the limits of the time points. If 2 motorman
should be delayed he will not undertake to recover the time
lost in the minimum distance, but if it is entirely safe to
do so he will run slightly faster, aiming to reach destina-
tion or end of trip as nearly on time as may be possible.

Also in regard to “Headway’:

(a) When one car is following another under ordinary
running conditions, the rear car shall keep at least 260 ft.,
or one block, clear of the car ahead, and when on grades
great care must be used even at this distance.

(b) When regular running conditions cannot exist, as at
transfer points, railway crossings, business centers and
crowded streets; then this space can be reduced with the
exercise of great caution on the part of the motorman.
There is no excuse for a rear end collision.

Also in regard to “Right of Way,” after a long list of rules
we close with the general statement:

It must be distinctly understood that the right of way
does not in any case mean that you have a clear track, the
right to cross regardless of anything, neither does it do
away with the rule for stopping at railway crossings or
justify a collision with the car ahead.

Under the rules for conductors would suggest the addi-
tion of rules regarding the matters of ventilation and heat-
ing of the cars, something as follows:

(a) Conductors will have charge of the heating switches
in the cars. They will turn on these only when necessary
for the comfort of passengers, using the half or only one
side of the car as much as possible. In a c¢rowded car it
is rarely necessary to have the heaters turncd on.

(L) When the power is weak and travel is heavy, the
current must not be turned on the heaters at all.

(¢c) When turning a car into the barn at any time con-
duetors must make surc that the heaters arc turned off.

Conductors will open or close the ventilators as required
forr the health and comfort of passengers, especially in
crowded cars.

Asg an addition to Rule 10, “Signals,” il. has heen found
that five rings on the gong by the motorman as a signal
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{¢ another car at a transfer point that he has passengers to
transfer has been of great benefit.

Rule 21, “Standing on Steps,” is a rule which in practice
vie have found impossible to enforce, as during the rush
lours or crowded traffic persons will stand on the steps.
1t should be left out or qualified.

Under Rule 117, “Change,” we suggest the addition “That
conductors must never allow themselves to be without
change,” and ‘“That they must know the amount of their
own cash at all times.” i1

In Rule 202, second paragraph, we suggest a change so as
to read: “Cars must be run slowly and with great care in
the vicinity of schools or any place where there are chil-
dren on the street.”

Rule 205. We have been unable to see the necessity for
this rule.

Rule 210 makes it obligatory to use the emergency stop,
that is what is called slugging of the motors, as the first step
in case the brakes do not work. This act is one which can-
not always be depended upon, and is, therefore, the last step
to be taken under our rules after everything else has beemn
tried, including reversing of the car. We have found many
cars in which this emergency stop either fails to work entire-
iv or is very unreliable, and after close inspection have not
been able to locate the trouble. This applies only to two-
motor cars, as we have never yet tried four-motor equipment
on” which the emergency would not work. We, therefore,
consider it safer in case the car is beyond control, either
soing forward or backward to try to hold it with the power
than to rely on the emergency. 1f they fail to stop a car
with the power then try the emergency.

Rule 220 we think should be a little more explicit, so as to
refer particularly to controllers. We can see how there
wight be some cases in which, if a car man was allowed to
oil his trolley, or possibly a brake staff, it would be a de-
cided benefit, especially on long runs.

Without going into details would say that detail rules on
the following subjects have been found necessary with us:

Special Reports.

Running on Time.

Backing Cars.

Assisting Conductors.

Obstruction on Track.

Missing Fares.

There are many other points that might be brought up.
but ideas as to rules are like ideas as to building of houses,
they are of infinite variety, and while there can be no abso-
lutely standard code of rules any more than there can be
2 standard house, yet the knowledge of each code helps in the
preparation of a code for the particular conditions to be met.

The writer is a firm believer in making rules and bul-
letins as simple as possible in language, but full and explicit,.
as it does seem as if every order, however carefully drawn,
will be misinterpreted by some one.

In going over the tentative rules we have found many
points better covered than by our own rules and when it
comes to a revision with us many of the tentative rules will
Lie incorporated in ours.

Our company lhias been greatly indebted to this association
for the standard rules previously prepared by them, which
indebtedness we now acknowledge has Deen inereased
through the work of your committee.

®
4

The Denver Gas & Eleetric Company is ono of the most

cnterprising publie-service companies in the country. One
ol ils stunts is an anual canvass of vacant Lonses. A re-
port just issued shows that in September, 1909, there were
1479 vacant lionses in Denver, whieh is 30 per cent less
than the number 1eported last year
,...‘..., %

The city ol Denver was fonunded in 1858, The first horse

car was run in IS7I.
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REPORT OF THE COMMITTEE ON POWER
GENERATION*

By G. H. Kelsay, Chairman; W. S. Twining, A. S. Byrd,
William Roberts, James D. Andrew and Fred Heckler
The committee investigated the following subjects: (a)
Flue Gas Analyzers: (b) Steam Meters, and (c¢) Low-Pres-
sure turbines. Meetings of the committee were held in
Pittsburg on May 11, and in Philadelphia on July 19 and 20.
Some very valuable information on the subject of low-
pressure turbines is furnished by one member of the com-
mittee from his personal experience with one of the first
low-pressure turbine installations made in this country.

(a) Flue Gas Analyzers

Your committee continued the investigation of this sub-
ject this year because last year’s work indicated that a
great deal of uncertainty existed as to the real merits of the
CO, flue gas analyzer. The investigation showed that there
were but few railway power-plant engineers who had at-
tempted to make flue gas analysis, particularly with the
automatic recorder.

Replies to inquiries sent to member companies this year
recorded but 23 users of gas analyzers, this being an in-
crease of only nine over last year’s figures. N

The practice of analyzing flue gases as a part of the reg-
ular routine in conducting boiler tests has been the rule
with engineers for some time, and is prescribed in the
code of the American Society of Mechanical Engineers
for conducting such tests. In this code the determina-
tion of CO, CO and O is provided for, and the benefit
that comes from such determination in all boiler tests
is unquestioned, but the committee has endeavored to
determine what value, for the purpose of developing and
maintaining higher boiler efficiency, there may be in the
practice of making either intermittent quantitative analy-
ses of flue gases by the Orsat apparatus or continuous anal-
yses with the CO, recorder.

The very thorough and valuable work which has been con-
ducted for the past four years by the fuel-testing plant of
the United States Geological Survey has had as one of its
many subjects under investigation “the condition under
which different coals may be most economically burned,”
and their work has stimulated greater interest in the sub-
ject.

For this reason any auxiliary device for aiding the proper
handling of the furnace has been received with consider-
able enthusiasm by most engineers. TUnfortunately, how-
ever, the’ad\'antages in economy to be realized by analysis
of flue gases in the average plant have been largely over-
cstimated, as replies received from engineers to inquiries
sent out will verify.

Flue gas analyzers and CO, recording insiruments and
their value in the boiler room have, to a very great ex-
tent, bcen overdrawn by their agents. It is our opinion
that a lack of progress and a great deal of discouragement
have resulted on account of the average power-plant engineer
expeeting too much with too little effort in the use of such
devices.

A large portion of the literature that has been distrib-
uted by the manufacturers of gas analyzers has contained
too little of the real results and facts that may be obtained
by the average engineer with the application of the gas an-
alyzer in his plant. '

Last year the committee thought it essential to publish
in full practically all the replies as received from inquiries
gent out at that time. Some of the questions asked this
year were the same as asked a year ago. The replies to the

*Abstrace of report read before the American Street & In-
terurban Railway Enginecring Association, Denver, Colo., Oct.
4, 5, 6, 7 and 8, 1909.
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most essential questions as submitted to member companies
this year have been of such a varied nature that, in the opin-
ion of the committee, they cannot be used to advantage.

From the results of last year’s investigation, in one reply
only was the opinion expressed that a record ci other gases
than CO, was desirable as far as ordinary operation was
concerned, whereas, replies to the same question this year
indicate that 13 of the 23 roads replying analyze their gases
for other than CO,, two of them regarding it an advantage
and eight replying that they do not. The replies to the
question therefore indicate that there has been considerable
change of idea on this one important point.

Corrective Effects

It is conclusively shown from the many replies received
that the efforts of engineers to make flue gas analyses
kave caused many investigations into the actual conditions
existing in boiler rooms, resulting in much closer attention
to methods of firing and a correction of many defects
in boiler and furnace settings. Possibly the most notice-
able change in this connection has been a general reduc-
tion in excess air admitted to the furnace by infiltration
through boiler settings.

One of the companies to which the committee sent its
guestions, and which has had but little success with its
CO, recorders, suggests a method of flue gas analysis in
connection with evaporative tests that has proven quite
successful. This method is as follows:

A large sampling bottle is attached to the flue at the
point where the gases leave the boiler setting. The siphon
of this bottle is so regulated that the filling of the bottle
will require the full time of the test. Another sampling pipe
is inserted over the bridge wall, and to this is attached the
regular Orsat apparatus. Frequent samples are taken and
analyzed during the test, care being taken to note the con-
ditions of fire, draft, etc.,, and method of stoking, also evap-
orative results at time of taking samples. A comparison of
these analyses and notes has proven of great benefit in im-
proving methods of stoking, and a comparison of their aver-
age with the analysis of the continuous sample taken at the
rear of the boiler gives a definite check on air leaks in the
setting.

From the replies received this year it appears that opin-
ion is divided upon the question of what benefit is to be
derived from the practice of making flue gas analysis. Al-
thiough a great many of the replies were quite full, and un-
doubtedly represented considerable attention on the part of
the authors, the committee feels that, on account of the di-
vision of opinion, it cannot present definite conclusions,
and thinks that the subject should be referred to next
year’s committee for further investigation, possibly to the
extent of causing experiments to be conducted along defi-
rite lines,

(b) Steam Meters

This subject was before the committee last year. . At
that time it was found that there was but very little in-
formation of a reliable nature to be obtained. This year’s
investigation shows that there is quite an interest in the
subject, and that many engineers are looking for a meter
that is reliable for measuring steam when supplied to tur-
bines or engines. Sy

Last year’s report was principally based on the descrip-
tion of the theory of the operation of various meters on the
market and a tabulation of replies to inquiries furnished
by 20 industrial concerns from whom considerable informa-
tion was obtained. The data collected last year was of lit-
tle value in showing the application of the steam meter In
measuring steam supplied to the turbine and engine units.
Therefore very diligent effort was made this year to ob-
tain information from users of meters supplying steam to
this class of service. ’

Manufacturers of steam meters state that there have been
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very few meters sold of 6-in. size or larger. Their princi-
pal difficulty in handling a unit of large size is their lack
of facilities for calibrating it. Most meters that have been
supplied in the past require individual calibration. The
manufacturers have experienced great difficulty in making
them operate accurately, because of the superheat and the
presence of pulsations in the supply.

There have been two well-conducted attempts made in the
past few months to make use of steam meters, the results
of which have been freely given to the committee.

One case was the application of a steam meter to a 1000-
kw low-pressure turbine. In this particular application it
was found that, owing to the very unsteady flow of steam,
the meter was unable to measure it accurately, and the
results were so unsatisfactory that the meter was taken out.

In the second application the meter was installed for
the purpose of measuring steam used for operating air
compressors. This was a 3-in. meter, and the conditions
under which it had to operate were very unfavorable, inas-

ELECTRIC RAILWAY JOURNAL. T30

manufacturers and designers, and the past year has wit-
nessed a number of installations, the most important being
the large machines installed in the Fifty-ninth Street power
liouse of the Interborough Rapid Transit Company of New
York, to which reference is made later.

Your committee has investigated and obtained informa-
tion as far as possible regarding all the installations that
have been made up to the present time. Some of these
plants, however, have been installed so recently that valu-
able operating data or tests are not available.

The low-pressure or exhaust turbine is an adjunct to the
reciprocating engine, and performs the function of utilizing
the expansion of the steam between the limits of 15 or 16
pounds absolute and one pound absolute. Since initial pres-
sure for this type of apparatus is practically atmospheric,
it is, of course, understood that the low-pressure turbine

must be operated with a condenser, and that the higher the
degree of vacuum that can be maintained on this machine
(other things being equal) the greater the economy that

Power Generation—Low Pressure Tur bines in Philadelphia Rapid Transit Plant

much as the quantity of steam taken by the air compressors
was only a small percentage of the indicating capacity of
the meter. The results of this test, however, which was
very carefully conducted, demonstrated that lhe meter was
quite satisfactory, and indicated that if it had been operat-
ing near its capacity the results would have been entirely
catisfactory.

Such information as the committee has becn able to ob-
tain shows quite conclusively that the steam meter has not
yvet been developed to the point at which it may be said
to be entirely satisfactory for measuring accurately the
quantities of steam supplicd to large units where the steam
is superheated or of intermittent flow.

(c) Operating Features of Low-Pressure Turbine Plants

The first installation in this country of turbincs operated
by low pressurc or exhaust steam took place about four
years ago, and the operating results of these first instaila-
tions have been carefully followed by engincers interested
in improving the cconomy of cxisting plants. Three years’
operatlon hag demonstrated that tliec exhaust or low-pressure
turbine hasg fulfilled very largely the cxpectations of the

may be expected from the unit. Reciprocating engines, on
account of the enormous size of the cylinders required, do
not lend themselves readily to large ratios of expansion.
On the other hand, the turbine is particularly well adapted
for handling the large volumes of steam which result from
high ratios of expansion. This ability to handle the large
volumes that result from the higher degrees of vacuum is
one prominent characteristic of this type of machine, and
the fuel saving obtained is the direct result of its utillza-
tion. The mechanical efficiency of these machines is also
high;, and the labor account for operating them has been
found to be remarkably small.

Your committee finds that thesc low-pressure turbines
are being installed in two classes of plants:

(1.) In plants where the reciprocating engines have been
operated for somec years non-condeusing, usually through
lack of a sufficient water supply. In most cases these are
plants wlich Iave Deen built for some years, and the ex-
baust turbinc whien used with cooling towers and condens-
crs has proved a satlsfactory mecans of iucreasing the out-
put of tlic plant and improving the general cconomy of the
station.
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(2.) In connection with plants which originally were de-
signed and operated with condensing reciprocating engines.
In this case a large increase in output has been readily
obtained, but the increase in economy is not so marked.

The earlier turbines which were installed in plants first
noted above, were all connected to d. c. generators and
were, therefore, of comparatively small size. The largest
machines of this type that have been supcessfully operated
are about 800 kw. ™The use of the low-pressure turbine,
coupled with a.c. generators and operating in parallel with
other machinery of the same class, has led to the building
of these machines in much larger sizes within the last
year, and one machine of 7000 kw is now in operation.
and the manufacturers report that others ure on order.
Where the machine operates in parallel with other gener-
ators in the same plant, and is electrically interlocked, a
safefy governor alone is necessary, and *he output of the
low-pressure turbine is directly in proportin to the amount
of steam coming to it from the other engines in the plant.

In this connection it may be stated that the turbine may
be either piped directly to one engine so as to form, as it
were, an additional cylinder for the unit, or it may receive
its supply from a header or main into which all the engines
about the plant exhaust.

For either “header system” or individual installation, the
intermediate pressure between the engine and turbine may
ke allowed to vary with the load, or else be maintained
constant, depending upon the conditions which obtain in
cach installation. There is considerable advantage in hav-

ing the intermediate pressure fluctuate with the ioad, par-.

ticularly on light loads. Here the .back pressure on the
engines would be reduced and their economy keld up notice-
ably, while the turbine economy would not be materially
affected over that of constant pressure supply. In this way
the overall results of the combination may be greatly im-
proved. The main abject in mamtalnlng a constant exhaust
pressure is to avoid air leakage where' the pipe joints or
the rod and gland packing on the engines are not suffi-
ciently air tight. If allowed to fluctuate there would be
air leakage when the pressure was below atmospheric, thus
reducing the vacuum. Such leakage would occur only on
light loads, and the air-pump capacity being then in excess
of the needs is better able to care for the greater air leak-
age. Inquiries sent to the users of low-pressure turbines,
elicited the information that no trouble was experienced
from air leakage where the exhaust pres-ure varied with
the load and fell below atmospheric pressure.

A modification of the low-pressure turbine, known as the
mixed-pressure turbine, may be noted. In this type of ma-
chine provision is made for the use of live steam whenever
the supply of exhaust steam is not sufficient to take care
of the demands upon the electrical end of the machine. The
addition of this feature, of course, will increase the cost
considerably and is only warranted in special cases.

It is characteristic of these machilles when operated with
only a safety governor that with a fixed pressure in the sup-
ply pipe the load carried will be a fixed and predetermined
amount. With a variable pressure in the-supply pipe the
load carried by the turbine will rise as the load rises ‘on
the reciprocating engine, since the increased output of the
reciprocating engine increases the quantity of exhaust, and
thereby raises the pressure in the supply pipe of the tur-
bine, thus increasing its output. As stated eailier, the con-
denser is a very important part of a low-pressure turbine
installation, and no particular type seems to liave received
the preference. Where the water supply for the operation
of condensers is limited, and it becomes necessary to use
artificial means for cooling the water, resort must be had
to the use of either cooling towers, spraying ponds or other
suitable meang for dissipating the heat. While such devices
are an absolute necessity, in many cases they tend to re-
cuce the economy. Reports indicate that motor-driven fans
when used on cooling towers will consume from 5 per
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cent to 8 per cent of the power ofi the machine, depending
cn the weather conditions. The total power consumed in
operating condensers and *"oolmg towers apears to run from
12 per cent to 18 per cent of the power generated.

Since the turbines should be supplied with 'clean, dry
cteam, an efficient oil and drip separator between the re-
ciprocating engines anfi the turbine is considered to be
an absolute necessity. An advantage arising irom the use
of this oil separator will be found in plants using surface
condaensers, since the condensed water ; :being free from oil .,
can be used for the boiler supply, and this greatly minim-
izes the amount of scale in the boilers.

Costs

Your committee has been able to obtain only fragmentary
information as to the cost of low-pressure turbines and their
installation. When installed as an adjunct to an old plant,
as has been the case in most instances, the changes of pip-

Power Geileration—Low Pressute Turbine with Condenser
and Ventilation Ducts

ing and general alterations of the plant often involve a
very considerable expenditure. The turbine will range in
-ost, say, from $35 to $40 per kw in the smaller sizes to
from $10 to $18 per, kw in the larger sizes, which, of course,
in that case are understood to be a. c. generators. The ‘com-
plete 1nsta11at10n however, mcludmg all the auxmary ma-
chinery, condensers, cooling ‘towers, etc., if necessary, and
including changes in building and piping, may run the cost
up to from $80 to $100 per kw in the smaller sizes, although
$40 to $50 would doubtless cover the entire expense in the
larger sizes. .

The replles rece1ved by your committee from users of tur-
bines indicate that exhaustlve tests of economy are not
available. ;

It should be noted m connectlon with the following sta-
tistics of the Phlladelﬁhla Rapld Transit plant that during i
the greater portion of the day the turbines utilize only a
traction of the exhaust steam furnished by the reciprocat-
ing engines. In this® plant the main exhaust plpe is open

)
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to the atmosphere and the initial pressure is principally
atmospheric. An abstract of the results is appended here-
with. :

Operating Statistics of Low-Pressure Turbines of
Philadelphia Rapid Transit Company

800 kw Curtis exhaust steam turbine d. c.
Duration, § hours—8:30 a. m.-5:30 p. m.

Average: load on Turbine (corrected)... 805.85 kw
Total water from turbine per hour...... 31,918 Ib
Moisture in steam, 0.3 per cent......... 92 “
Water used by step-bearing per hour.... 1,402 &
Net steam used by turbine (dry) per

L L T e L P W AP e o s 30,424 -
Steam per kw-hour (dry) .............. 375
Steam pressure . .. ..........ciiiuinnn 14.53 “ abs.
Barometer. ... . . . ... ittt 30.16 in,
BVAICUIIIYG 0L o & 0 v o oim oo o 5Bl 8 15 ) 08 0 27.50 «
Absolute pressure .................... 2.66 «

Temperature of exhaust steam, 2.65 in
ARSI G o e e e T e $ B HERAES 5B
Swing of load ..........................

110.8 deg. Fahr.
1,350-1,5650 amp.

Power absorbed by motor-driven aux-

TITATTCS .0 o 5 o0 oo d05 5 4 600 5 Bk 050 808 505 Y 158.02 e.hp.
Power absorbed by.dry-vacuum pump. .. 9.94 hp
Power absorbed by hot-well pump...... 073 «
Power absorbed by step-bearing pump. . 412 «
Total power absorbed by auxiliaries.... 172.81 “
Percentage: of auxiliaries to total output. 159 per cent
Average load on enginé (8 hours)....... 4,075.7 kw
Percentage of turbine to engine load. 19.77 per ceni
Percentage net increased load to englne

TOAOMIEE i e e < s s e e s

16.88 s
Condenser Results !

Teplperature of air;!U.S. Weather Bureau 78  deg. Fahr

Temperature of 'injection water......... 7.6a

Temperature of discharge water ........ 98.5° « “

Temperature of hot-well water.......... 109.7 «

Total head ‘on circulating pump......... 57.92 ft

Total head on hot well pump............ 34.07 «

Pressure of water on step-bearing.'...... 189.4 1b

Speed of circulating pump............. 545 r.p.m.

Speed ,of dry-vacuum pump............. 69 «

Speed of step-bearing pump............. 162 strokes De“
i ’ : min,

Speed-of turbine ....................... 1,024 r.p.m.

The relative division of the output for a 24-hr. run is:
Engine, kw-hours, 84,540; exhaust turbine kw-hours, 30,150,
or a ratio of 35.6 per cent.

Total kw-hours, engines and turbines, 114,690.

Turbine output in per cent of total, 26.2.

Kw-hours used by motors on pumps, condensers and
cooling towers, 4436=14.7 per cent of power generated by
exhaust turbines.

Net turbine output in per cent of net total, 23.3.

Append‘ix A—Engine Characteristics for Use with Low-
Pressure Turbines

The following desirable information has been furnished
the committee by a large manufacturing concern and is in-
corporated as an appendix to this report:

In the installation of a low-pressure turbine, particularly
in condensing plants, it is necessary to operate the engine
under conditions different from those for which it was de-
signed. No difficulty should be experienced in the trans-
formation of a simple engine from condensmg to non-con-
densmg, or vice versa, prov1r}1ng the proper range of valve
travel can be obtained. In a compound engine the situation
requires more attention. In changing over engines having
a fixed ratio of high and low-pressure cylinder volumcs,
either from condensing to non-condensing, or operating a
non-condensing engine on a fluctuating back pressure, mod-
ifications in the valve gear must be made to obviate expan-
sion loops in the high pressure cylinder or over-compres-
sion in the low pressure cylinder, with the rcsulting an-
poying valve “ponnding” and ‘“slamming” and correspond-
ing reduction in economy. In condensing engincs of large
ratio (exceeding 3% to 1),
dnece the back pressure on light loads to avoid looping.
Therefore when the cxhanst pressure varics with the load,
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it is obviously necessary to re-
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an important feature is introduced. This applies mainly to
the Corliss gear, but is true of other valves where unbal-
anced pressure will raise them off their seats. There is a
variety of types of engines in service in railway plants, but
the Corliss we believe is most generally used. As space is
limited and this type will be a large factor in the combining
or the engine and the low-pressure turbine, the discussion
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Power Generation—Water Rate Curves for Corliss Engine

and Low Pressure Turbine v

on valve gear will be confined to the features of the Corliss
design. Different methods of governing compound Corliss

~cngines may be classified principally as follows:

(1) High pressure cut-off variable; low pressure fixed.

(2) Parallel cut-off; both high and low pressure cut-off
variable in the same dlrectlon, and cut-off advanced and re-
auced in both cylmders equa]ly, ar— .

(3) Parallel cut-off with the range of travel ot the high
pressure cylinder greater than the low pressure cylinder;
that is, proportionately.

At moderate expense these methods of governing can be
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Power Generation—Economy Test Curves
Pressure Turbine

of 1500-hp Low

changed over from one to the other in most makes of Corliss
(ngines. Then by careful study of the steam cycle in the
two cylinders, the difficulties of looping can be anticipated,
and the valve arrangement made to obviate the tronble.
This can generally be done in cylinders of normal ratlo for
both condensiug and non-condensing design. The necesslty
for changing the eylinder ratlo can be regarded as very un-
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likely. Where unusually high ratios are employed the prob-
lem in such cases becomes quite special.

It is also desirable in the contemplation of the installation
of a low pressure turbine to determine approximately the
clearance in the high and the low pressure cylinder in order
that its effect on expansion and compression may be as-
certained. As the condition of cylinder and receiver pres-
sure may vary appreciably in making a radical change
in the operation of the engine, the cylinder design and pin
Learing should be properly investigated. With the advan-
tages accruing from reduced receiver pressure on light loads
the expense of providing steam packed, or double metallic
packing on the low pressure rod may be warranted.

In order to double the capacity of an existing equipment
by the installation of low pressure turbines, the reciprocat-
ing engine must be arranged with long range cut-oft in the
high pressure cylinder.

Complete expansion (i.e., expanding down to a toe, or
point) in the engine cylinder, is not economical, even In
connection with a low pressure turbine. A few pounds ter-
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Power Generation—Curves Showing

Py
[

in Economy

Increase
and Capacity with Low-Pressure Turbines

minal drop, 2 to 4 at normal rating, non-condensing, is
desirable. This not only avoids the possibility of loops at
loads less than normal, but improves the eungine economy
and correspondingly the combined results of engine and tur-
bine. Cylinder condensation increases with expansion, and
the point can be approximately determined where any fur-
ther increase in expansion is offset by increased condensa-
tion. _

Results of tests of a 1500 brake hp Westinghouse low
pressure turbine under varying vacuum are reproduced and
show the influence of vacuum on economy. This perform-
ance is typical of the low pressure turbine economies for
moderate size units under the operating conditions noted.

As indicative of the improvement of economy in the use
of the low pressure turbine an example of combined opera-
tion is illustrated.

The relative gain in economy and capacity at various loads
is shown. All engine economies have been selected from
results obtained in well equipped and maintained plants,
which is evident from .the steam consumption given. Obvi-
ously, when the engines operate on greater steam consump-
tion, the benefit from the low pressure turbine will be cor-
respondingly greater,
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Recommendations

Your committee recommends that next year’s committee
take up for its work consideration of the general subject
of the economical generation of power. We do not think
that it should be confined too closely by a definite assign-
ment of subjects, but should be in a position to select sub-
jects under the above classification that wouid be of vital
interest to the whole association, after receiving suggestions
from the executive committee.

&

1200-VOLT D. C. CAR EQUIPMENT*

By F. E. Case, Engineer of Railway Equipment, General
Electric Company

Direct current of 1200 volts has been adopted in prefer-
ence to 600 volts as the trolley potential of a number of
interurban and other railways on account of lower first
cost and lower cost of operation. That 1200-volt current can
be more economically delivered to the car requires little
argument. On a railway having a given size and length
of feeder a car equipped with 1200-volt apparatus will en-
tail a line loss of only one-quarter that of a 600-volt car of
the same size operating at a similar speed. With dense
traffic, where cars are required to run on a very close head-
way, consequently giving practically a uniformly distrib-
uted load, the substations at 1200 volts can be located
twice as far apart as at 600 volts for the same maximum
per cent line loss.

Under the other extreme condition of two cars or
trains only between substations and passing midway the
substations can be located four times as far apart as at
600 volts with the same maximum per cent line loss. The-
latter condition, however, is rarely practical for interurpan.
operation on account of the great headway between cars.
Under the usual prevailing conditions of interurban ser-
vice it will be found that the substations at 1200 volts can.
be located from 214 to 3 times the distance apart as at.
600 volts to give the same percentage line loss.

The adoption of commutating poles has made the opera-
tion of 1200-volt generators entirely practicable. Where-
alternating current is better adapted to long-distance dis--
tribution, rotary converters in substations are also well.
designed to translate the alternating current to 1200 volts.
direct. No more complicated or less reliable pieces of
switchboard apparatus are required in the power house-
or substation than for the ordinary voltages.

Either the third rail or trolley wire can be used for car-
rying current to the car. One road is now successfully
using the former and there are several others using tbe-
latter. The third rail is of the under-running type and is.
installed in a similar manner to a 600-volt practice, but.
the insulators are of somewhat increased dimensions.

No radical departure from standard 600-volt practice is:
~quired in the line construction to ensure a safe insula-
tion. Cross suspension, side bracket or catenary method
of trolley wire support can be used, but additional insulation
over that used for 600 volts is, of course, required. The-
catenary form of suspension is usually recommended, as-
not only does it require a minimum number of poles and
insulators, but it provides the most flexible support, which.
is a great advantage for high speed operation.

The standard trolley base, pole and wheel give better re-
sults than with 600 volts, as the current to be collected:
for a given weight and speed of car is only half, which in-
creases the life of the.wheel especially.

The motors are similar electrically to ordinary 600-volt:
commutating pole motors, with increased insulation, and
there is no departure in mechanical features from other-

*Abstract of paper presented on Section (k) of the report
of the Committee on Equipment of the American Street & In-
terurban Railway Engineering Association, Denver, Colo.,
Oct. 4, 5, 6, 7 and 8, 1909. s
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direct current motors for lower voltage. The brush hold-
ers are located in a similar manner and there are no more
of them, so that inspection is just as readily made as in
other direct current motors. The commutation of the mo-
tors is so good that no more attention to the brushes and
commutator is required than with low voltage motors of
similar capacity. As the motors have the same electrical
characteristics as other direct current motors, the arma-
ture speeds are no greater and in consequence the bearings
are equally long lived.

Some motors have been furnished by the General Elec-
tric Company for operating directly on 1200 volts and
others two in series. With the former it is possible to
operate at only half speed on 600-volt portions of the line,
but the latter motors can be connected in multiple so as
to give the same speed on the low voltage as the high,
which in many cases is a great advantage.

The car equipment consists of apparatus similar to that
used for 600 volts, many of the parts being identical. Cyl-
inder platform controllers have not been used in any in-
stance, however, as they require the motor current to be
carried above the floor and we have considered it advisable
for obvious reasons to keep the apparatus that breaks the
main circuit, under the car, where it can be suitably iso-
lated.

Sprague-General Electric Type M control, . comprising
electrically operated contactors, a reverser and a circuit
breaker is used. These parts are practically the same as
for 600 volts with additional insulation where required.
Both automatic control as described in my paper of last
year for 600-volt operation and hand, or non-automatic,
control have been furnished. The circuit connections are
identical, for both the master control and the motors, to
that used for 600 volts.

Standard 600-volt contactors, operated by means of
electro-magnets, are employed for making the motor and
resistance circuits in the contactor box, a few extra con-
tactors being used to provide the necessary breaks in series
to safely open the circuit. Practice has shown that a 1200-
volt current can be very satisfactorily interrupted by the
contactors, and that the burning is not excessive.

Proper insulation of the reverser contacts is easily se-
cured, owing to the motor fields being reversed, instead of
the armatures when the direction of car movement is to be
changed, and also because the fields are connected to the
ground side of the armatures. This connection of the mo-
tors has been adopted both in new cylinder controllers and
type M control for 600 volts. For commutating pole motors,
it is desirable, in order that the commutating field winding,
which is permanently connected to one side of the arma-
ture, may always be on the ground side of the armature.
The connection has also the advantage that fewer of the
contacts have a high potential between them as the drop
across the exciting field to be reversed is only about fifteen
volts.

A magnetic blow-out circuit breaker, located under the
car, similar to the one generally furnished with type M
control, is used for an overload protective device. It is,
however, provided with a more powerful magnetic blow-out
and has an increased opening and insulation. The circuit
breaker is set and tripped from the motorman’s cab by
meang of the ordinary double-movement switch which con-
nects to the proper train wires.

A magnetic blow-out copper ribbon fuse box is provided
as an additional protective feature for the main circuit.
Standard 600-volt cast-grid rheostats are used for providing
the necessary resistance steps in starting the motors. Thesc
rheostats are effectually insulated from the angle irons to
which they arc attached by nieans of large collars and tubes
surrounding the supporting bolts. A new design of cast-
grid rheostat, has rccently been brought out.

When a car cquipped with four motors is required to oper-
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ate at the same speed on both 600 and 1200-volt sections,
it is necessary to use a commutating switch for changing
the connections of the motors. For 1200-volt operation this
switch connects the motors in two groups with the motors
in each group in series, each group being handled as a single
motor. This commutating switch is arranged for operating
either by hand or with air controlled by a valve located
near the motorman. An interlock device is provided which
brevents operation of the contactors if the motors are not
properly connected for 1200-volt running.

On some roads the operating conditions are such that only
on the interurban sections is it desirable to obtain the max-
imum speed. To meet these requirements the commutating
switch is, therefore, not necessary, and having 1200 volts on
the high speed section and 600 volts on the city division
gives relative speeds of about 2 to 1.

Six hundred-volt current is used for operating the control
and also for the car lighting. With the earlier equipments
the air compressors are also operated at this voltage. 'This
current is obtained from a dynamotor, or motor generator,
of waterproof design for mounting under the car.

The new feature of the dynamotor is a series field wind-
ing which is connected between the two halves of the arma-
ture and is provided with a tap at its center. In starting up,
line current passes through the first half of armature, series
field, and second half of armature to ground, thereby
strengthening the normal field, and the machine operates
as a compound motor. When current is being taken from
the tap in the center of the series winding for the control
of lights, the two halves oppose each other, and there is
no cffect on the field strength. When the trolley leaves
the wire with the dynamotor running, and the con-
troller on, there is an immediate tendency of the dyna-
motor to deliver current to the motors, due to the momen-
tum of the armature and the shunt field. The series wind-
ing now comes into play by demagnetizing, or beating down,
the field, since the direction of the current has been re-
versed in the first half of the series field, and the two parts,
therefore, no longer oppose each other. This action pre-
vents an amount of current sufficient to blow the dyna-
motor fuse being taken by the motors.

The dynamotor is a very simple device, both electrically
and mechanically. No mechanical load being driven by the
armature, the strains on the bearings are negligible and the
parts are long-lived. On recent equipments the dynamotor
is started up automatically, when the car runs onto a 1200-
volt section, by means of a selector relay. The light and
control circuits are disconnected from both the trolley and
dynamotor when the relay is not energized, the proper con-
nections being made to correspond with the voltage appliad.
To insure correct operation of this relay, a short, grounded
section of trolley wire is interposed between the 1200 a2nd
600-volt portions. :

The electric heaters can be operated either from the dyna-
motor or directly from the 1200-volt circuit. As ‘the con-
ductors in the heater are insulated from the frame by porce-
lain, the requisite insulation is easily secured for 1200-volt
operation.

The air compressors on some recent equipments are
wound for operating at 1200 volts, as there is no difficulty
in obtaining good commutation and insulation for this volt-
age. When the car is running on the 600-volt section the
compressor will, of course, be required to operate for a
longer period if air is used 1o the same extent as on {he
1200-volt portion, but this is casily taken care of in sclecting
the proper capacity of compressor.

&
A4

Denver is known as the City of Lights. No other city
of the same size cxpends so large a sum through public and
privatc channels for illuminating its streets. On the princi-
pal thoroughfar¢s new and artistic lighting fecaturcs have
heen adopted,
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CAR WEIGHTS AS AFFECTING OPERATING COST*

By M. V. Ayres, Electrical Engineer, Boston & Worcester
Street Railway

When it is suggested that a decrease in the weight of
cars might be brought about without sacrificing carrying ca-
pacity or safety, the question is at once raised: “Will it
pay?’ In other words, will not the increased cost of build-
ing such lighter cars more than offset any saving to be
effected in operating expenses?

This investigation was undertaken with the hope of throw-
ing some light on the question of the relation between the
weight of cars and operating expenses. It bas been con-
ducted by means of correspondence with car manufacturing
companies, operating companies, and various gentlemen who
were known to be interested in the subject: also by the
consultation of text books and authorities in the effort to
cbtain theoretical data applicable to the matter.

The effort to obtain information based on actual tests
or operating data has been largely barren, and therefore
the theorstical discussion occupies the larger part of the
paper.

Probably no argument is needed to show that an increase
of car weights will cause an increase in the following items
of expense:

(1) Cost of power; (2) cost of car repairs; (3) cost of
track repairs; (4) fixed charges of power plant, and (5)
fixed charges of distribution system.

‘While it is evident that these items will increase with car
weights, it is not obvious that they will increase propor-
tionately thereto. An attempt has been made in the follow-
ing discussion to show the manner in which these various
costs vary with the weight of cars.

Power Consumption

In Fig. 1, O A B C D is a typical speed-time curve, fig-
ured for a car of 50 tons weight, making a schedule speed
of 30 m.p.h., with a stop every 5710 ft., and stops of 10 sec.
duration.

The slope of the coasting line, B C, is determined by the
train resistance, taken in this case at 14 lb. per ton. If
instead of weighing 50 tons the car were very much lighter,
the train resistance per ton would be greater and the slope
of the coasting line would be steeper, like the line B, C,.

In the figure the areas under the curves O A I. N D,
OABCD,and O A B, C;, D are equal; therefore in each
of these speed-time curves the car travels the same distance
in the same time. In the computations which follow, when
cars of different weights are assumed to be operated on the
same schedule, the calculations are based on speed-time
curves like O A B C D and O A B, C, D; that is to say,
the curves of acceleration and braking are kept the same,
but the slope of the coasting line is changed to correspond
with the calculated train resistance.

The energy required to propel the car on the speed-time
curve O A B C D is equal to:

(1.) The energy to accelerate to the speed at the poiht B
(2.) The energy to overcome tra;'in' resistance to the
point B. i ‘

(3.) Motor and rheostatic losses, proporiional to (1) and

2).

The en(el?gy used in accelerating from point L to point B
is all used in overcoming train resistance to point M, at
which the speed is the same as at point I.. Therefore the
energy required for this speed-time curve may be re-stated,
as equal to:

(1). Energy to accelerate to point L.

(2.) Energy to overcome train resistance to point M.
(3.) Motor and rheostatic losses, proportional to (1) and

(2).

*Abstract of paper presented as Section (B) of the report
of the ccramittee on equipment of the American Street & In-
terurban Railway HEngineering Association, Denver, Colo.,
Gcet. 4, 5, 6, 7 and 8, 1909.
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If we draw a series of speed-time curves for the same
schedule, for cars of different weights, the peint M shifts,
as shown by the distance between M and M,, but the total
movement of this point is small, and in the computations
which follow the point M is assumed constant for all cars
cn the same schedule. In computing the power consump-
tion for cars of various weights, operating on the schedule,

Fig. 1, the following quantities are calculated:

(1.) Energy required to accelerate one ton to speed of
point I, 7 per cent being added to allow for the ef-
fect of rotating parts. The formula for this calcu-
lation is

E=.0205 8*
where E—energy in watt hours, and S=—speed in
miles per houvr.

(2.) Distance traveled by car before reaching point M.

(3.) Average effective train resistance for the car in ques-

tion, Then (2) X (3) X.000278=energy in watt hours

to overcome train resistance. These figures give
the energy per ton for the schedule in question, for
the distance covered by the speed-time curve,

The curves of Fig. 2 are calculated for cars of various
weights operating on the schedule of Fig. 1. Vertical dis-
tances correspond to watt hours per car mile and hori-
zontal distances and to ton weight of cars. Curve A shows
the energy required for acceleration only, for cars of all
weights up to 50 tons. Curve B shows corresponding values

-

£ Mph

A

| | | I ’ 1 D
0 10 20 30 40 50 60 70 80 9 100 110 120
Seconds

Weights—Fig. 1.—Typical Speed Time Curves for 50-
Ton Cars, Speed 30 M.P.H., 10-Second Stops
Every 5710 Feet

Car

of energy to overcome train resistance only. Curve C is
the sum of A and B. Curve D shows the total energy in-
cluding motor losses to operate cars of all weights up to 50
tons on the schedule in question.

Curve B is calculated with the aid of Armstrong’s formula
for train resistance: ‘

50 .002 a S*
F—=———4+.038 +
v W W
Where W = weight of car in tons; S — speed in miles per '
hour; a — area of car end in sq. ft. Throughout these com-
putations a is taken at 92 sq. ft.

The important thing to notice about curve D is that it is
csubstantially a straight line.  If the energy were propor-
tional to weight it would be a straight line through the ori-
gill, like line A. To show how closely this form of curve
is followed under varying conditions, other schedules have
been calculated.

Starting with Fig. 1 as a basis, other speed-time curves
can be assumed, of the same shape, but of different sizes.
Then all speeds and times will be proportional to the linear
dimensions, and all distances to the squares of the linear
dimensions. By the aid of this proportionality, and a special
calculation in each case for the train resistance, energy
curves can be calculated for other schedules, corresponding
to speed-time curves of the same shape. By assuming new
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speed-time curves of different shapes, further series of en-
ergy curves can be calculated in the same manner.

Such energy curves have been calculated for speed-time
curves of the three shapes in Fig. 3. These were taken as
iilustrating widely differing characters of service, curve X
requiring one stop every 3 minutes, curve Y cgne every 90
seconds, and curve Z one stop every 70 seconds, allowing 10
seconds duration for each stop. On the basis of these three

3250

g § &

Watt-hours per Car-mile

g

“Tous
Car Weights—Fig. 2.—Energy Curves for Cars of Various
Weights Operating on Schedules Shown in Fig. 1

curves, changing the dimensions in the manner above de-
scribed, the energy curves of Fig. 4 have been obtained.
T'hese show the energy in watt-hours per ton mile required
for cars of various weights from 12.5 to 50 tons, operating
on various schedule speeds, and on speed-time curves of
shapes similar to the curves X, Y and Z of Fig. 3.

These curves are all very nearly straight lines represented
by the equation

E=a+bW,

when E—the energy per car mile, a is the intercept of the
curve on the Y axis, and b is the slope of the curve.

This equation will therefore be adopted as correctly rep-
resenting the relation of weights of car to power consump-

N I I
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Car Weights—Fig. 3.—Calculated Speed-Time Curves for
Various Kinds of Service

tion in all cases of like schedule, the constants a and b
being dependent upon the frequency of stops and schedule
speed attained.
This formula may be expressed:
D
P =— (ap - bpW).
n

where P-—cost of power per car mile in cents; p cost of
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power per Kkw-hour in cents; and n = efficiency of trans-
mission, power house to car.

For ordinary frequent stop service, when the schedule
speed is forced up to about the highest point permitted by
frequency of stops, probably conditions intermediate be-
tween those of curves Y and Z would obtain, and the power
consumption would be about that indicated by the broken
line on Fig. 4. The equation of this line is:

—.500+.075 W \

If we assume that the cost of power per kw-hour is one
cent, and the efficiency of transmission to the car 75 per
cent, this becomes:

P=6674+.1W,
which is believed to fairly represent the cost of power in
cents per car mile under average conditions.

These equations indicate that the cost of power is divided
into two portions, one of which is independent of the weight
of car, and the other proportional thereto. In the case as-
sumed the cost is 0.667 cent per car mile, irrespective of
weight of car, plus 0.1 cent per ton of car weight. The
value of both the constants a and b in the general formula
is dependent upon the form-
ula used in calculating train
resistance. If train resistance
were proportional to weight
the constant a would disap-
pear, making the power cost
exactly proportional to
weight. The formula used is
believed to represent aver-
age conditions, as near as
present information will per-
mit, but would not be correct
in some special cases.

The use of ball bearings,
for instance, would give rise
to a different formula, and
would reduce the value of
the quantity a. The figure
0.667 for a is undoubtedly too
high for ordinary city condi-
tions, which are niore nearly
represented by the line corre-
sponding to the schedule of
10 m.p.h., curve Y, Fig. 4.
This indicates but about
0.28 cent per car mile as
the part of power cost inde-
dendent of car weight. The
curve chosen (the broken line) is more nearly that of ele-
vated railway or frequent stop interurban service.

i Schedule
o Sp\écdl—)lfyh.

Car Weights—Fig. 4

Cost of Car Repairs

An increase in car weight involves an increase in the
weight and cost of all replacement parts, this cost being
nearly but not quite proportional to the weight. If the in-
crease of weight is accompanied by proportional increase of
stren‘g'lth and bearing surfaces, the life of parts should not
be decreased, the sole increased cost of repairs being due to
the greater cost of replacement parts. However, such pro-
portional increase is not possible in many parts, such as
trolley wheels, gears, brakeshoes and wheels, all of which
wear out much faster with heavy cars than with light ones.
On the other hand, some items of car repairs are independ-
ent of weight, such as painting and replacing broken zlass.

Data arc lacking with which to make a close analysis of
the variation of these factors of car repairs cost, but their
nature, as above stated, points strongly to an equation cof
the samec type as that given for power consumption.

If R~ cost of car repairs in cents per car niile,

Roca;. bW,

from data of the ratio of cosl of repairs (o cost of power



746

on a number of large systems, it is believed that values of
ar and b, as given in the following equation, are about
«correct:

R=.46 +.07TW.

Cost of Track Repairs

1t is evident that a certain part of the cost of track re-
pairs would be incurred irrespective of use, as decay of ties
and corrosion of metals, and injury from teaming would go
on just the same. Otherwise, wear is evidently about pro-
portional to ton mileage. If track construction is much too
light for the car weight, doubtless the wear would increase
faster than the weight, but with tracks suitable to the traf-
fic, it is probably closely proportional.

This evidently again calls for an equation similar to that
for power consumption.

If T = cost, in cents per car mile, of track repairs,

T =a¢ -+ by W.

The relative values of a; and by will depend upon the pro-
portion of natural deterioration to wear, a; increasing with
decreased frequency of service, and with increased use of
the road-bed for other traffic.

Both a¢ and by will vary with the weight of rail, quality
of ballast, and other details of track construction.

It is believed that the following equation gives fair aver-
age values of ay and by:

T=.43 -+ .026W

Fixed Charges of Power Plant

Tt is evident that the size and cost of the power plant will
be proportional to the power requirements of the cars, and
that, therefore, the equation connecting fixed charges on
power plant with car weight will be of the same type as that
connecting power cost with car weight.

If C =fixed charges on power plant in cents per car mile,
then,

kp
C=—(ap 4+ bpW).
n
where k is a constant connecting fixed charges with cost of
power. Assuming fixed charges at one-half the power-pros
duction cost, we have as an average value:
C=.333 +.05 W,

Fixed Charges of Distribution System

For any railway system, a certain minimum of investment
in trolley wire and feeders is required, and in addition an in-
vestment nearly proportional to tbe power demand. Evi-
dently this condition will be met by an equation of the same
type.

If F—fixed charges in cents per car mile on distribution
system,

F=a;{ b:W.

The values to be assigned to a; and by will vary enor-
mously with different characters of road, being very much
greater for the interurban than for the city system. For an
interurban road it is believed that the following is a fair
average:

F=.32 +.02W.

Total Costs Affected by Weight

We are now in a position to construct a formula express-
ing the total cost of operating cars, so far as that cost is af-
fected by car weight. Let M =total of the following costs
per car mile; cost of power, cost of car repairs, cost of track
repairs, fixed charges of power plant, fixed charges of dis-
tribution system.

M=P+R+T+C+F, where,
D

P=— (ap + bpW)
n

R=a; + b,W
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T=a¢ -+ bW
kp
C=— (ap + bpW)
n
F=az 4 b,W.
This summation will evidently take the form:
M=ag 4 byW.

If we substitute the average values as assumed above, this
necomes
M =:2.21 4 .267 W == cents per car mile.

This evidently means that the five items of expense above
enumerated cost 2.21 cents per car mile, no matter what the
weight, and in addition 0.267 cent per ton mile.

Substituting different values of W we may obtain the cost
of operating cars of various weights, under the conditions
assumed, for the five items of operating cost above con-
sidered.

The following table is so compiled.

Cost in Cents Per Car Mile to Operate Cars

‘Weight Car. Cost. Total Cost.
Tons. ag bW M.
10 221, 2.67 4.88
15 2.21 4.00 6,21
20 2.21 5.34 7.55
25 2.21 6.68 8.89
30 2.21 8.01 10.22
35 2.21 9.35 11.56
40 2.21 10.68 12.89
45 2:21 12.00 14.21
50 2.21 13.35 15.56

In estimating the expensiveness of car weight we should
consider only that part of operating cost which is »ropor-
tional to weight, or in the cast assumed, 0.267 cent per ton
mile. If a car runs an average of 150 miles per day this
amounts in a year to $150 per ton. That is to say, it costs
$150 per year for every ton, or 7.5 cents per year for every
pound of weight in a car.

If it costs 7.5 cents per pound per year to carry around
weight it evidently is worth many times that much to get
rid of weight. If the car were a permanent investment it
would be worth, at 5 per cent, 20 times 7.5 cents, or $1.50 for
every pound we could reduce weight., If, on the other hand,
we suppose that at the end of 15 years the car will be
scrapped, we can consider the 7.5 cents per year saving as
an annuity to continue for 15 years, and then cease. A table
of annuities shows the present value of 7.5 cents for 15
years at 5 per cent to be 78 cents. According to this we can
afford to pay 78 cents per pound, or $1,560 per ton to reduce
car weight.

Of course these values will vary over a wide range.

The curves of Fig. 4 show how widely the power cost will
vary with different schedules. All of the other costs will
vary in a similar manner. Each case must be considered on
its merits. 1t is believed, however, that the general form of
equation of the straight line intercepting the axis of Y
above the origin will very closely represent the actual con-
ditions in all cases. There will always be a portion of the
operating cost, represented by a in the formula cost=a
+b W, which is independent of weight, and another part
which is proportional to weight. The finding of any two
points on the cost line is sufficient to establish the line. For
instance, if it is found that under certain conditions the
operating cost for a 40-ton car is $6,000, and for a 30-ton car
$5,000, it will be safe to figure the cost per ton at $100, and
the formula becomes, cost=2000 + 100 W.

While, as above stated, the cost of carrying around weight
will vary in each case, it is believed that the figure of 7.5
cents per pound per year is a fair average value and by no
means an extreme case. An effort has been made to get
data from various operating companies as to their estimate
of this cost. Very little data have been forthcoming, but
what have been secured show a general tendency in several
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large city systems to estimate it at 5 cents per pound per
year. This is not at all inconsistent with the figure of 7.5
cents above given, which corresponds more nearly with in-
terurban conditions. Even at 5 cents per pound per year,
we can afford to pay $1,000 per ton for a reduction in car
weights.

At this figure, if we could reduce the weight of a 28-ton
car to 14 tons, without reducing its carrying capacity, safety
or speed, we could afford to pay $14,000 more for the lighter

car. Even if a much lower figure than $1,000 per ton is
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Car Weights—Fig. 5.—Motor Horsepower Per Ton for Cars
in Actual Service

waken, it is evident that it will still be a good investment to
rpend a great deal of time and morfey in solving the prob-
lems of producing lighter cars.

Electrical Apparatus

The weight of any electrical car is partly due to its elec-
trical apparatus. It is interesting to inquire how great a
rroportion of the total weight must be assigned to this pur-
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Car Weights—Fig. 6.—Relative Weights of Electrical Equip-
ment, Trucks and Car Body

pose. If we assume that it is permissible to load a motor to
25 per cent over its commercial rating during acceleration,
a formula for the motor horsepower required per ton wonld
be:
H.P.=.208 AS.

where A =rate of straight line acceleration in miles per
second, and S is spced in miles per hour at the end of
strailght line acceleration. Seven per cent is allowed for cf-
fect of rotating parts. For any given shape of speed-time
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curve, S is proportional to schedule speed, and therefore
horsepower is proportional to schedule speed.

Fig. 5 shows the actual motor horsepower per ton in a
number of cars in actual use, plotted with reference to
weight of car. Hvidently there is no relation between the
weight of car and the horsepower per ton, but in practically
all cases the horsepower per ton falls between 5 and 10.2.
Of the two extreme cases, 3 and 12.3 hp per ton, the former
is a light 16-ft. box car with one motor and the latter is an
English tunnel car for train operation, probably intended to
be used with trailers. No doubt interesting results could be
shown by plotting horsepower per ton with reference to
schedule speed for these cars, but the data are lacking.

Fig. 6 has been plotted to show the relation between the
weights of electric equipment, trucks and carbody of cars
in common use. MXach vertical line represents a car, the.
height indicating the total weight ef the car. The height
of the arrow-head on each line indicates the weight of clec-
tric equipment, and the height of the dot indicates the com-
bined weight of the electric equipment and trucks. Sloping
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Car Weights—Fig. 7.—Relation Between Size and Weight of
Electrical Equipment

lines A and B, drawn through the mean position of these
points, indicate that, in general, electric equipment weighs
about 28 per cent of the total and trucks about 29 per cent,
or a total for electric equipment and trucks of 57 per cent.
The other 43 per cent is apportioned to car body plus all
other equipment.

IMig. 7 shows the relation between size and weight of elec-
tric equipment, The curves are plotted to give as nearly
as possible the average weights of commercial equipments,
the weights including motors, gears and all control appa-
ratus. Curves A and B show the weight in tons of 4 and
2-motor cqnipments, and curves C and D show the weight
in pounds per horsepower of 2 and {-molor equipments. The
4-motor equipments are just about 40 per cent heavier than
the 2-motor of the same power for the entire range from
100 to 400 hp. The 2-motor equipment is also cheaper in
first cost and should be preferred nnless more than 400 hp
per car is required, or condilions ol {raction are snch as to
require 100 per cent of weight on drivers.

The fact that the average car body is only 13 per ceut of
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the whole weight of the car should not lead to the conclu-
sion that a reduction in the weight of car body itself is
comparatively unimportant, because that can and should be
accompanied by a nearly proportional reduction in the
weight of motors and trucks. ’

In the hope of getting sonie indication of the direction
in which to seek for weight reduction, an effort has been
made to get detail weights of component parts of cars. This
has met with little success. One sheet has come to hand as
follows:

Weights of Semi-Convertible Car

28-ft. body, 40 passengers, K-28-J control, 4 G E 80 motors.

Car body withoul S8e0l8.:xsss sncvsnsnnsnsnssniginss 14,820
FOALSiers o o o e s G AR A DGR R R S 1,180
ARG & 50 mwe 2 oo mmis b A H I AR T HE R G R R LY 14,200
Electric equipment.. . . . ....coiiiiiiiiiiiiiiiiinns 14,250
Air brake equIpMeENt:: . wcomimimin: imsmsmmensmesss 1,300
Hand brake.. . . . c..co.-cosus imincs: soimsms smemens « 278
WATC. .. o o v o seieioneme Sme i o R EE S E B R G E @B HEE 0S 250
Conduit, pipe, ©tCi.. siv ssrsinsmisnsrims cmamime s 652
Hangers, bolts, ©fe:.a:m: ssic emenin:ts s@ies cmanismas 651
Heaters ‘and. switches: x5 vsimrws smemsbimmamine ems 197
Snow scrapers, fenders, draw bars.................. 580
Trolley base, etc . 190
MiscellaDeous. ... . .« .evrinr i Bt w5 152

PORAL, « 11, oo o e oo nto oo mimee sime i ooe G BRI S E RS HEEE PR AR E 48,700

While of course no detail is too small to be of importance,
it appears from the above list that miscellaneous fitfings
do not constitute a very large part of the weight. The car
body jtself is the best place to start to reduce weight. A
lighter car body permits lighter trucks. Lighter trucks and
car body require less power to move and therefore call for
lighter motors.

Interest in the subject of reducing car weights seems to
have been rapidly developing during the past year or two.
A number of operating companies have been investigating
methods’ of reducing weights and have made encouraging
progress. One company has designed a malleable iron body
bolster to take the place of a built-up steel plate bolster for
its standard cars. The new bolster is shown by test to be
muech stronger than the old one, but is 109 Ib. lighter, mak-
ing a reduction of 218 1b. per car, which is a saving worth,
at the average value above estimated, of 78 cents per pound,
apout $156 per car.

Another company has just contracted for new cars which
are 2 ft. Jonger than their old standard, and 2000 1b.
lighter, besides being undoubtedly stronger. This result is
attained by a partial steel frame construction and the use
of a turtleback roof in place of the monitor deck.

Omne large Eastern company has closed contracts for cars
and trucks, after receiving bids upon specifications drawn
to emphasize the importance of light weight. The contracts
finally signed specify weight limits which must not be ex-
ceeded, and include agreements on the part of the builders
to furnish the customer with detailed weights of each and
every component part as actually constructed. As a result,
the new cars are to be 4000 1b. lighter than cars of the same
size now in use by the company. y :

The double truck car body may he regarded as a bridge
structure supported- at the bolsters and overhung at both
ends. The two car sides can be designed as trusses, resting
upon and connected together by the bolsters, which are
themselves shallow trusses carrying the load to the center
plates. This elementary truss frame can be designed so as
to be extremely light and still be amply strong to bear its
load. The simplicity of the problem is badly interfered with
by the necessity for platforms, which are very awkward to
attach and disproportionately heavy, and become more trou-
blesome as their length is increased. The problem is still
further complicated by the necessity of providing for draw-
bar strains, and the uncertainty as to the strains set up
by the motion of the car.

It is probable that the correct principle to work on in
designing cars for lightness is to provide first a strong steel
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frame to take the known strains, and secondly to use the
lightest possible material ior all parts intended, either to
separate the car interior from the outside atmosphere or to
provide ornaments and conveniences.

It is noticeable that in every case brought to light in this
investigation, where car weights have been reduced, this
has been accomplished, at least in part, by the use of steel
in place of wood. The fact is that weight for weight, in al-
most all forms, steel is 'stronger than wood, the superiority
becoming very pronounced in' some special shapes, ‘Such as
I-beams, to which steel is especially adapted. This is true
of ordinary structural steel, and some of the special alloy
steels are even very much stronger and undoubtedly can be
advantageously used in some places.

Hard wood is heavy material. For some purposes a light
wood can be used equally well and probably some form of fi-
ber in thin sheets can take the place of wooden panels with
much saving of weight. Aluminum can be used in sheets for
siding and as castings to take the place of bronze fittings.
Common cast iron should be excluded altogether from car
construction. It has no use for which some other material
would not be lighter and better.

In the matter of truck construction, probably pressed steel
can be utilized to reduce weight to a marked degree. Hol-
low axles of high-strength steel are also a hopeful possi-
bility.

Electric equipment can undoubtedly be reduced in weight.
Probably the greatest reduction can be accomplished by de-
signing motors for large commutating capacity and using
forced ventilation. It is possgible that rddically new designs
may be made, permitting of lighter construction. Perhaps
a combined motor and truck built as one machine may solve
some of the motor and truck problems.

From an engineering standpoint, the problem of transpor-.
tation is primarily one of moving certain weights from point
to point on the earth’s surface. In the ordinary electric
passenger car, the deal weight is from three to ten times
the live weight when all the seats are occupied, while the
average condition of loading would show a much larger pro-
portion of dead weight. In other words, the weight effi-
ciency is not better than from 10 to 30 per cent, under the
best conditions, and drops to nearly nothing under the
worst.

The reduction of the proportion of dead weight to pas-
sengers carried seems to hold out greater promise of econ-
omy than any other line of improvement at present discern-
ible in the field of transportation engineering.

VS

GERMAN ENGINEERING TITLES

The engineering titles used in Gérmany are aften contus-
ing to the average American, £o that a short explanation
of some of them 1nay be not only interesting, but instructive
in the case of visitors from abroad. The length of the title
in Germany often bears little ielatioa to ths responsibility
of the office. Thus Regierungs-haumeister sourds important
but it signifie§ only the lowest grade of bureaucrat. Even
shoemakers often call themselyes meister or master, the '
implication being that they are not apprentices, The as-
cending of dignities in the government service is something
like this: Baumeister, Baurat, Geheimbaurat, Ober-Geheim-
Laurat, Wirklicher (or genuine) Geheimbaurat and at the
top of the heap a very simple RAT!

The term Ober-Ingenieur, if literally transiated, means
chief engineer, but, in reality, it refers to the title of the
itead of any engineering department. The immediate as-
sistants of such an official are designated by the title In-
genieur (engineer). The term Direcktor means manager,
but it is not exactly synonymecus with the English term
“manager” as a large electric railway company may have
several Direktors, each in business charge of some part of
the organization.
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REPORT OF COMMITTEE ON EXPRESS AND FREIGHT
TRAFFIC*

By P.P.Crafts, Chairman; A.Eastman, G. W. Parker, E. H.
Hyman, Frank Walsh and C. V. Wood

The committee on express and freight traffic submits the
following report, together with certain criticisms and recom-
mendatiqns, which seem appropriate to include herein.

Of the 'total number of member companies from which in-
formation was requested, 39 submitted data bearing on the
subject of express and freight up to the date of this re-
port, namely, Aug. 19.

Your comittee requested information of a very vital na-
ture and covering considerable ground. Perhaps a natural
hesitancy to give out information of this character, even
with the assurance of your committee that it would be
treated in a strictly confidential manner, accounts for the
absence of reports from several companies.

The committee believes, however, that the information re-
ceived indicates so clearly the manner in which express and
freight traffic is handled by electric railways in various
parts of the country that definite recommendations can be
made by your committee. N

The tables accompanying this veport show in detail the .

ELECTRIC RAILWAY JOURNAL.

749

ner, particularly with regard to costly terminals and ex-
pense of solicitation, etc. Numerous companies have been
able to obtain sufficient traffic to see the necessity of in-
creasing terminal facilities and to enlarge their organiza-
tions in various directions.

Steam railways are built with the primary intention of
handling freight, their terminals are arranged accordingly,
and recent statistics have shown that about 70 per cent of
the earnings of the steam railways of the United States are
obtained from express and freight, and only 30 per cent
from passenger traffic. Diametrically opposite, the interur-
bans in the past have been built to obtain their earnings
from passenger traffic, the express and freight business be-
ing merely a means of increasing their miscellaneous earn-
ings. The situation, however, is rapidly changing, and inter-
urbans are now being financed on the basis that a consid-
erable percentage of their ecarnings shall be obtained from
express and freight traffic, their charters, franchises and
terminals being arranged to cover the situation.

Five years ago there were very few interurbans whose
mail, express and freight tratfic per mile of road exceeded
$100 to $150. Of the 39 member companies reporting, very
few interurbans reported such earnings less than $150 per
mile; 5 report earnings of between $150 and $300, and 24
report earnings varying from $300 to $1,000 per mile. A few

{ Total

Passengers, Freight

Compary 3 . . Masl Ezpress | Milk Freight Swatching Revenuc
Loeegtsr $36,558.041 ;395._5; $1,294, 80 $1,690.32
2 : 539.849.37 377744 $200.00 - C e 477.44
3 #0390,030.83 IREIIR T 1,950, 00 il 62,994.47 $2,036.30 68,101.93
R 65 355,510 41 < 12,822,327 $6,522.80 6 B 19,245.07
5. 683,191.00 2,700.11  33,165.47 28,639 70 B 64.504.78
[ 363,305, 37 i g 9.737.94 c e 14,593 .94 24.336.88
7 40,186. 49 150.00 1,359.05 . 1,489 .05
# " 84977437 953.97  46,333.53 4,311.75 . . 51,499.25
oy 68,917.43 1,481.16 7:097-26 10,689.98 e 19,268.40
10 84,985.69 1:045.95 a5 o s 134.75 21,381.49 1,315.08 23,877.37
.. 86,719, 46 G aaiete 20 1,328.9¢ 10,881, 52 . 12,210.42
ta 319.210.6; 787.97  14.033.02 e L TR 14,033.02
e ok 38%,371.3; B,140.14 ..., 42,416, 47 50,856.71
14 1680,241.88 950.52  23,382,36 2,970.76 135,601.28 162,904.92
15. 110,331.55 717.56 3,069, 67 & 16,596. 88 20,384. 11
16. 315.575.86 s 14.201.99 e 14,201.99
1. 44,601 .19 30916 : . N 14,395.90 14,705.26
18 949,543.903 732.80  5.306.42 733245 28,624.30 41,085.03
9 549,408. 50 280.07 2.011.99 s ; 2,292.16,
20. 51,255.18 458.34 ¢ 16,578.26 17,036. 60"
at 87.584.32 5 s 4,212,932 "4312.92
22. . 402,432.78 978.00 3.235.46 4,303. 40
23.. 105,618.60 103371 2.585.07 % 3,618.78
24. 2,308,051 .09 4.236.61 24,371.43 15,293.15 148,360 30 192,106.95
as 269,073.95  ..... - . 11,369.05 11,369.65
26. 62,329.97 249.98 209.15 4,262.18 4 4 4,721.31
27. 77.960. 81 - 3.195.70 36,252.89 34:995-50 73.544 .14
EL] 374,671 35 175.00 6.077. 50 14,790 .40 D 21,042.90
29 55.846.00 259.83 e 5 3,006.84 3,266.67
0. 233,218 .81 310.00 4136, 91 B ow e 29,638 41 34.085.32
3t 106,516 75 = 3.767.55 37.30 9.571.66 13.376. 50
32 1,842,141.72 1,173.47 38,643.44 e 39.816.91
33 221,334.90 e - 3,716.70 2,716 .70
34 , 36880141 1.251.83 16,922.85 18,174.68
35 374.295.79 3 5 ol 3.684.71 3.685.71
36 - 1017,101.27 584 26 60,383.33 991 .40 936.50 63,895.49
37 1,284,066, 10 587.56 4.541.90 1,006.47 ATh 6,135.93
38 164.549. 56 89z o8 a1,897.12 3.545.67 179.64 . 26,514 51
¢ 243,928 89 17.838.11 1,786.84 p 1.417. %0 21,042 45

No. 50z

Ml Tutal
Per- Fpress umd ser Revenue
l‘f;;ulamm Population Passenger cent of Freight e of rom Frans-
Length  * Outside of ncluding Revenur Tatsl Krveni Zotat portation
of Line Terminals Terminals per Mle Revenue por Ml | Revenme per Mo
s . it
- 26,000 35,000 $5,222.66 96 o 24t 47 4.0 *S.aby.13
75 105,000 853,000 Y x
91.4 13,294 19 953 30
30. 50,000 550,000 R.317.00 93 o 031 30 740
L 169. 70,000 720,000 3,034 38 go 381 Qa H]
334 3.805 61,200 . ;
0z.§ 25,800 317,300 13,036 57 u4 3 § 7
26.4 8,000 ;8,00¢ 2,443 ¥8 780 220
41.3 2,060.00 8.0 220
33 80000 ! 2,800.00 87 0 130
45.7 B . 9 0,984.91 95.0 50
139.0 40,000 160,000 +,786.84 S8 5 1.3
365.0 . . ] 4.603.30 g1 2 ER]
36.1 7,000 90,000 1,650.27 Sy 9 15.6
34.8 5,000 385,000 0,660 .00 0.7 43
14.6 3.050 0 75 0 24 4
116. 25,000 200,000 5,000 0o 15 © 30
58 4 5,000 05,000 9,407 .08 w8 o 2@
1.6 41200 394,307 4390 59 748 2ty
13.2 0,167 .91 93.0 4
34.7 [ 11,597 .49 98.7 e
25.0 50,000 100,000 4224 74 96.8 et
617.4 500,000 1,400,000 3.576.25 92.0 S o
337 15,000 ne 000 8,000.00 95.0 14
10.3 6,000 25,000 0,047.02 92.0 7.03
8.0 4,000 96,000 9745 10 51.4 .5
57+% & % 6,516.02 94.7 3.3
15.5 2,000 . 3.603.00 94-4 5.0
54.0 18,000 238,000 5318 & $7.2 12.8
130 13,000 90,000 2,§52.52 88.0 ir.o
55.5 33.203 71 o8 o 1.0
s4.0 9.700 34,700 5,030 34 98.5 1.5
% 10,000 75,000 5,106 0o 95.0 44 5410 da
733 5w 50,000 16,794 30 vé.0 1.0 16,087 bu
46.0 28,100 134,300 22,0108 94.18 s 82 23,478.18
19.0 10,000 130,000 67,582 42 99.52 o 4% 67,905 36
39.1 4,000 215,000 4,210 59 85.90 13 85 4,885 05
a3.0 13,000 238,000 5,585 By 92.06 T 94 6,000 67
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manner in which the various member companies reporting
solicit traffic, the proportion of express and freight earn-
ings to total gross earnings, freight earnings per mile of
road, the manner in whica accounts of the express and
freight departments are handled, and the various conditions
under which the companies conduct their express and
freight business. '
Soliciting'

1t is evident that, compared with a few years ago, a ma-
jority of interurban railways have greatly increased their
express and freight traffic, generally upon a profitable
basis. A number of companies originally entering the busi-
ness in a tentative manner have ascertained that in the
absence of restrictive physical conditions and without strin-
gent state or municipal rcegulations there is a reasonable
profit in the business, if conducted in a conservative man-

*Abstract of report read before the American Street & In-
terurban Rallway Transportation & Trafflc Agsociation, at
Denveor, Colo, Oct, 4, 5, 6, 7 and 8, 1909,

companies reported earnings per mile considerably in excess
of the meximum amount above mentioned, but the condi-
tions under which these compaunies operate their express
and freight business are exceedingly favorable; in fact, put
some in the eclass of interurbans whose express and {reight
traffic is their greatédst source of revenue.

Some of the companies reporting indicate that they do not
conduct a general express aud freight business, but merely
carry packages on passenger coaches, and will probably
never enter the express and freight field, owing to local
conditions.

Recommendations

The majority of thie reports received indicate that the de-
velopment of express and freight traffic on the majority
of interurbans is increasing at a reasonable rate, Your
committece finds a genceral tendency (o adopt the official
classgifjcations and tariffs used by the steam railways in the
territory in which the clectric railways operate.

Certain criticisms and reconmmendations are made, which
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the committee trusts will be received by the member coni-
panies in the intended spirit, and which recommendations
we believe will be to their final benefit.

It is the opinion of the members of this committee that
many companies do not pay sufficient attenlicn to the mat-
ter of solicitation. The steam railways have ascertained
from years of experience that even a small freight business
requires the employment of an intelligent force of solici-
tors to obtain and properly increase the traffic coincident
with the increase of business in the territory which they
serve. We can well draw a good lesson from their experi-
ence, and conduct the solicitation for our express and
freight traffic along similar lines.

Where the conditions do not warrant
not necessary for a comparatively short interurban railway
to engage the services of high salaried men. The employ-
ment of a good live man, who not only solicits traffic for his

the expense, it is
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companies are deceived in the matter of expenses, and in-
stead of keeping an accurate account of them, many of the
items are estimated and the estimates in many cases are
entirely too low. For instance, one large interurban com-
pany, reporting earnings of considerably over $100,000 per
year, estimates its expense for blank forms, etc., at such a
that figure that it is immediately apparent as being alto-
gether too low. Other companies in their estimates of ex-
penses place too high a figure on the cost of power, track
maintenance, etc., charged to the freight department. Such
a procedure may discourage a company from continuing in
the freight business when a careful analysis of the situation,
backed by accurate accounting, would show them beyond a
doubt that they were operating at a profit.

Apparently very few companies charge interest against
the equipment necessary for the conduct of their express
and freight business, only two companies so reporting. Many

Does Ex-
Rate Parlicipation - press Company
with Steam Railroads . Electric or Old Line Handle Local
Joint Two* Equipment Steam or only Foreign Basis of Own or Rent What Maumcipal or State
Company Rates Locals Furnished Locomotives Business Compensation Terminals Restrictions
Both. 16 cents per 100 foreign® OWN.......se. &5 <vies 2 omsmaihitablaation

System used
More economical,

Electric road..

No. D e Yes... . .
No. D hice i s 210, ez somalo » 5 aoshn S 6 s e ek lae i s v
V No. a0 eoon e 5 oz
No. No. Eleetric.... Have no steam
\{ MO 58 witome wwide  Eue.d meE e Hawess
No. No. S=EUT B E Y 5w anh @ e i
No. No. Electric. No heavy trains.
. ([ No. N s - Electric No heavy trains.. . .

vNcms —Some compamm opcraung both city and mtcf\.u'ban Lm5 mclude passergl cammgs o( nr.v lines, htnce thelr reports are not stnclly accurate.
an!

rerpmmmve as to gencral practice in conduct of freight business.
engaging in express or freight business

7

k spaces indjcate that information was not given or placed under another hea

45 per cent. local
Tonnage basis

Tonnage delS -

Own and rent..

45 percentage on mlleagc OWn except ONE .. vvuviaornmornons e
basis.
Both 1} times 1st class freight Ownandrent.. None....................
rate.
Both Percentage and guarantee Ownandrent

Percentage and guarantee..
20 cents per oo lb........

Own most....
Rentimnege -

15 per cent. of express Com-
pany nmings.

Under speclal

so per cent. local,
rated foreign

Flat rate per 100 lb

pro

arrange-

Own and rent. .

Cannot use streets between
6am.and 8 pm......
Cannot use streets between

6a.m. and 8 p.m. .

and can be considered
to cities or towns for the privilege

" The mnxon(y o( reports from interurban lines are correct
ave reported
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road in opposition to competitive railways, but who finds
and makes markets for the various commodities originating
in his territory, and who, for instance, induces the raising
of crops or of market garden supplies, which can readily
find a market in the terminals reached by his road, will
greatly increase the freight handled by it, and at a very
nominal expense. It is, of course, a well known fact that,
in general, the greater the business transacted by any or-
ganization the less the unit cost becomes therefor. In many
instances the employment of a good freight solicitor marks
the line between an unprofitable and a very plrolfitable
freight business.

We also find that some companies are inclined to provide
very expensive freight handling facilities before they know
whether or not the revenue received will warrant the ex-
penditure. In many cases it would be better to rent freight
terminals and after the business grows to the proper point,
to provide other terminals and facilities, which from experi-
ence would be properly located and the expense for main-
tenance commensurate witn the revenue obtained. Many

companies did not report their investment in terminals,
equipment, etc., and, judging from the earnings of other
companies and their reports of investment, the former ap-
parently do not know their investment, or have given the
mater no atention. ‘Some companies do not make any
charges for track maintenance, and so on, indicating that
they do not know the exact status of their express and
freight business and the direct relation of earnings and
expenses.

The committee recommends that some action be taken
by this association to prescrikte a standard method of ex-
press and freight accounting, which can be adopted in whole
or in part by the member companies, according to the
amount of business transacted or the local conditions under
which the business must be conducted.

The commitee also urges upon the member companies
the importance of adopting standard blank forms, namely,
bills of lading, way bills, expense bills, etc., as nearly as pos-
sible like the forms now used by the steam railways, and
which are prescribed by the Inter-state Commerce Commis-
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sion., Many companies would, by the adoption of such blank
forms, eliminate a great many claims for shortages and dam-
ages which now confront them, of which many are settled
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power house Labor.
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706 68
6.133 69
1.820.16
2982 63

1.400.00
4,500 .00
4181 63

6,308 o1
3040 30
18.501,23
20.588 46

Motormen
and

Tratnmen

$7.728 76

5639 00
1.080 00
34 03
1800 00
2,000 00
300 o0
3ia.7a
1,500 .00
1.200 00
422 12
3.300.00
275 0
1.884 78
4023 76

$3,620 65
813 67
o8 56

13.404 40
1020 00
230 00
1.965 S5
3.706 34
2.818 og
43 54
16 76

Salares
of
Clerks

1.300 00
540 00

75

2.300.53 Poregomng Covers
3910 40 Forgowng Covers

183 75
694 to
87 76

1.000 .00
840.00

6o

7
5973 60

Salarws
of
Selicators

$70 85
818,75
1,020 oo

2.100 oo
800 00

Company
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because of lack of proper mlunuulmu aémt(; the (Lspusition
of such shipments while in their care.

The committec also recommends that careful attention
be paid to the haundling of claims for shortages and dam-
ages, many of which are excessive and (randuleni. Proper
heed paid to this feature of the express and freight busi-
ness, and the organization of a claimi department, even if
small, will greatly reduce number and amount of such claims.

Rine e ZRac s
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THAT BARBECUE

Those who attended last night’s wild-game barbecue at
White City-—and between convention and local street-railway
peopie there were three thousand of them or more—came
away with unbounded admiration for the Denver City Tram-
way Company, which leased the entire park, with all its
attractions, and fed the multitude with wild game just to
show what true Western hospitality is like. The whole
affair was a tremendous success, and all the officers and
men of the company, from President William G. Evans and
Vice-President John A. Beeler down, were received with
acclar.ations wherever they appeared.

A rlight sprinkle of rain caused apprehension early in
the evening, but it soon ceased. The affair was held at
beautiful I.akeside Park, which is illuminated with 98,000
electric incandescent lamps and contains a lake 75 acres
in extent with a row of lights all the way around it. The
visitors were formed in a long line—so long that the people
at the head of it were fed and having fun about the grounds
before those at the end reached the serving tables. As each
man or woman passed down the tables he received a plate
and was served with a portion of venison, another of buffalo,
& third of elk and still another of bear. He was also given
a grouse sandwich, a baked sweet potato, butter, condiments,
& pickle for a relish and a piece of pumpkin pie.

The scene was picturesque. The servers were genuine cow-
men, with revolvers in their belts, and occasionally one
would fire his gun (loaded with blank cartridges, presum-
ably) just for fun. The skins of the slaughtered animals
hung about, and the long trenches in which the animals
Fad been cooked showed evidence of their recent use. The
servers were a frisky lot; the dignity of President Shaw
and his associates didn’t awe them a particle. ‘“Come on,
men,” they cried; ‘“here’s your coyote, your wolf—gray,
timber or prairie—your cat meat and dog meat. Right
this way.” ‘

Provided with their food, the tenderfeet passed into a
spacious pavilion, where there were hundreds of tables,
ond waitresses served rolls, with hot coffee or cider as
beverages. Everything was amazingly good, cooked just
right, and the experts explained to the uninitiated, who
hadn’t systematized in receiving their pieces of meat, just
what each one was. After supper there was all kinds of
fun—dancing, roller-skating, boating, shooting the chutes,
taking the “third degree,” riding on the scenic railway and
the Lake Shore miniature railroad, and many other amuse-
ments. Music was turnished by the Denver City Tramway
Band. The visitors possessed the park, and it was the
convention carnival. Grotesquely dressed merry-Andrews
added their antics to the lively scene. Later in the evening
the cowmen gave a “broncho-busting” exhibition with four
untamed horses, which added a touch of real excitement. It
was a late, or early, hour before the last of the merry-
makers left the park.

For this complete relief from convention responsibilities
for a night every visitor felt deeply grateful to everybody
connected with the Denver City Tramway Company. Per-
haps no entertainment feature connccted with a street-
railway convention has been so thoroughly enjoyed.

&
v

A “wishbone” or “sccing-the-foothills” trip of 51 miles
was the entertainment fcature for the ladies yesterday after-
roon, Special “‘sight-seeing” trolley cars, in charge of W.
K. Beard and other members of the entertainment conunittce,
took the ladics to CGiolden and, returning, left them at the
barbecue, where (he evening was spent as related above.

.—4..’..4

The Royal Gorge, 166 miles from Denver, torms the nar-
row mouth of the Grand Cafion of the Arkansas. The walls
range from 1000 ft. to 3000 It. in height and at once point
the gorge narrows to a width of 30 ft. at the bolton.
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CLAIM AGENTS’ ASSOCIATION—CLOSING SESSION

The closing session of the Claim Agents’ Association was
called to order in the Metropole Hotel at 9:30 a. m. Wednes-
day.

Papers on the subject, “The Unreported Claim; Its Evils
and Remedy,” were read by C. A. Avant, claim agent, Bir-
mingham (Ala.) Railway & Light Company; W. Robinson,
claim agent, Cincinnati Traction Company, and W. O. Stout,
general claim agent, Minneapolis Division, Twin City Rapid
Transit Company. Following the reading of these three
papers the members engaged in a full discussion of this
vital subject.

Reports were received from the committees on employment
and ways and means.

Election of Officers

The nominating committee presented the names of the
following gentlemen to serve as officers of the association
for the ensuing year:

President, E. C. Carpenter, c¢laim adjusier, Indiana Union
Traction, Anderson, Ind.

First vice-president. J. S. Harrison, claim agent,
ville (Fla.) Electric Company.

Second vice-president, J. Handlon, gen:-
United Railroads of San Francisco.

* Third vice-president, H. K. Bennett, claim agent, Fitch-
burg & Leominster Street Railway, Fitchburg, Mass.

Secretary and treasurer, B. B. Davis, claim agent, Coluin-
bus (Ohio) Railway & Light Company.

These ‘officers were unanimously elected, after which the
uew president, Mr. Carpenter, was escorted to the chair and
made a short address. He was followed by the other new
cfficers, who spoke briefly.

Jackson-

+al claim agent,

Appointment of Committees for 1910
The following members were appointed by President Car-

penter to serve on the executive committee for the coming

year:

J. R. Pratt, assistant general manager, United Railways
& Electric Company, Baltimore, Md.

H. V. Drown, general claim agent, Public Seruce
way, Newark, N. J.

E. R. Roberts, claim agent, Knoxville Rallway & Light
Company, Knoxville, Tenn.

W. P. Spillane, claim agent, Boston Elevated Railway,
Boston, Mass.

The committee on employment appointed by the president
consists of the following members:

Rail-

William Tichenor, claim agent, Terre Faute, Indianapolis
& Eastern Traction Company, Indianapclis, Ind.

C. A. Avant, claim agent, Birmingham (Ala.) Railway
Company.

A. G. Mitten,
Company.

The committee on ways and means for 1910 includes:

S. W. Gonsalus, claim agent, Southwest Missouri Rail
road, Webb City, Mo.

W. 8. Heaton, claim agent, Pacific Electric Railway,
Angeles, Calif.

A. K. Beck, claim agent, British Columbia Electric Rail-
way, Vancouver, B. C.

B. F. Boynton, claim agent, Portland (Ore.) Rallway &
Light Company. ;

claim agent, Chicago (11l.) City Railway

Los

The committee on subjects for discussion at:the 1910 con- -

vention consists of the following members:

H. V. Drown, claim agent, Public Service Railway, New-
ark; N. J;

W. P. Spillane, claim agent, Boston Elevated Railway,
Boston, Mass.

C. B. Hardin,
Louis, Mo.

claim agent, United Railways of St.

General Business ’
A recess of 5 minutes was taken while the new executive
committee retired to consider and adopt an amendment to
the constitution making past presidents of the association
ex-officio members of the executive committee. H. R. Gos-
horn, Philadelphia Rapid Transit Company, president in 1908,
and C. B. Hardin, the retiring president, were therefore
elected to the committee.
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A plan was outlined at the conclusion of the meeting which
will be submitted to the executive committee of the American
Street & Interurban Railway Association for adoption. If
the plan is adopted, it will assist every street railway com-
pany in the United States in detecting fake claimants. Under
the proposed plan, the records of the index bureau will be
lkept on file in the office of the American Association in New
York City, where they will be available for consultation at
any time by member companies.

A vote of thanks was given to, the retiring officers, to the
daily press of Denver for the considerate and caut10us Les
ports printed of the meetings, and to the management of
the Metropole Hotel for the use of the meeting room and
the social dinner served in the banquet room of the hotel
cn Tuesday evening.

The meeting then adjourned.

&
@

TUESDAY MEETING OF THE TRANSPORTATION &
TRAFFIC ASSOCIATION

(Continued from Page 723)

steam roads. He had to contend the other way, and prod{d'ce
tacts that would bear out that contention. To do this he
investigated the cost of power, among other things. At that
time they were hauling their own coal a distance of 28 miles
to their power house. The difference in rate from the mines
to the . power house, in comparison with the steam roads,
was 25 cents in the company’s.favor, and the company was
‘naking 10 cents a ton, at a cost of 15 cen'ts per ton for hand-
ling the coal. A power test of car consumption was made
and the result was that today they find it cheaper to send

the coal over the steam road and pay the railroad for hauling °
it. He thought next year the committee should-go into the’

question of cost very carefully and,
a basis by which to determine the cost. -

H. S. Cooper, Galveston Electric Company, said that durmg
the last six years, while Galveston has been under recon-
struction, it has been necessary for the company to keep
a motor car and five double-truck trailers merely for con-
struction work. They had been trying to get at the cost
of operating the cars. But although the cars have been in
operation sometimes 12 to 18 hours a day steadily all the
year round, the company has absolutely been unable as yet
to determine on any basis as to what the operating cost
was. They had tried to reduce it to a ton-mile or a car-
mile basis, but had finally been obliged to make an arbi-
trary charge. They could get certain specific charges as
regards employees, maintenance, repairs and renewals, but
not as to the use of the track, overhead line, and even power.

Mr. Crafts thought it might be somewhat different on an
interurban line. .

F. 1. Fuller, Portland (Ore.) Railway, Light & Power
Company, said they had purchased a road which had a
freight and passenger line about 40 miles long and another
one 16 miles in length, which had a regular freight business.
They had about 140 freight cars, and handle a great deal of
tlmber generaL merchandise and agricultural products.
The cost between the freight and passenger business was
divided on a car-mile Yasis, and he thought that a fair
arrangement. The passenger cars run faster than the freight
cars, but possibly average a little lighter. On this basis
the freight operating expenses amounted to about 60 per
cent,

if p0551ble, arrlve at

time left of the morning session the paper of Mr. Vaughan
of Grand Rapids, Mich., would be read by title only. He
then suggested that the commitlee on express and freight
for the following year might go into the matter of operat-
ing expenses very carefully, and he hoped that the com-
panies would respond freely and carefully to all questious
which would be asked by tbe committee.

e

The chairman then announced that owing to the small
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Report of City Rules Committee

President Allen then asked D. A. Hegarty of Little Rock,
Ark., to submit the report of the committee on city rules.
He also announced that Mr. Fuller of Portland would read a
communication on this subject. This communication is pub-
lished elsewhere ir this issue, President Allen also read the
following communications from K. E. Danforth, chairman
of the committee, and J. L. Quackenbush, general attorney,
Metropolitan Street Railway, New York.

Communication from R. E. Danforth, Chairman City Rules
it Committee
Sept. 29, 1909.
C. Loomis Allen, President,
American Street & Interurban Transporiation & Traf-
fic Association, Syracuse, N. Y.
Dear Sir:

The report of your committee on city rules, copy of which
1 herewith enclose, represents a great deal of earnest effort.
In addition to the meetings held by the committee at the
association headquarters, Engineering Societies building,
New York City, on Mar. 27, June 7 and Aug. 27, a consider-
able portion of the committee work has been done by cor-
respondence because of the difficulty of getting the widely
separate members of the committee together at one point.

At the March meeting a general plan of work was out-
lined, each committeeman submitting to all the others his
suggestions for additions, alterations and amendments to
the existing code.

At the June meeting all members, having had ample op-
portunity to thoroughly canvass the proposed changes, a
tentative code was drafted, printed and mailed to all mem-
ber companies, a circular letter accompanying asking for
criticism of the tentative code and suggéstions for its im-
provement. Replies" were received from a number of rail-
way -managers, nearly all being .favorable to the code as
drafted.

At the August meeting changes suggested by member
companies, as well as by members of the committee, after
legal advice, were carefully considered aud a final draft of
the committee’s report was prepared for publization.

It is not claimed for this report that the rules are always
-expressed in the most elegant Knglish, nor that the phrases
are in every case strictly grammatical. The committee has,
as far as possible, confined itself to the use of terms and
expressions in a measure legalized by iong usage in the
street railway industry. It was not de¢med advisable to
make radical changes in the phraseology of a rule which
had become thoroughly familiar.

A number of gentlemen have expressed their intention
of discussing the report of the committee upon the floor
of the convention, includicrg H. S. Cooper, maunager, Gal-
veston Hlectric Company, who has prepared a very able
and exhaustive analysis of the rules, togetlier with timely
suggestions on the subject. The other gentleiren are:

A. L. Kempster, superintendent of transportation, Secattle
Electric Company.

Charles N. Black, vice-president and general manager,
United Railroads of San Francisco.

C. B. Wells, Denver City Tramway Company.

F. W. Passailaigne, superintendent railway, Charleston
Consolidated Railway, Gas & Electric Company, Charleston,
S, C.

W. J. Kelley, general manager, Oakland Traction Com-
pany, Oakland, Calif,

¥. I. Fuller, vice-president, Portland Railway, Ligbh: &
Power Company, Portland, Ore.

W. A. Smith, Omaha & Council Bluffs Street Railway
‘Company, Omaha, Neb.

You will note also comment of J. M. Quackenbush, general
attorney, ‘Metropolitan Street Railway Company, New York
City. I would also call your: attention to the general erit
icism of the rules contained in a letter addressed to you
dated July 28, and attached thereto an attorney’s comnient
thereon.

Believing that the above is sufficient to indicate the
care with which the committee has performed its duty,
and expressing the sincere regrets of the various members
of the committee who have found it impossible to atrand
the convention at Denver, [ am, Very respectfully,

(Signed) R. Ii. DANFORTH,

Chairman Committee on City Rules.

Communication of James L. Quackenbush, General Attorney,
Metropnolitan Street Railway, New York

A.s to the effect of such rales from the legal end of the

business, I wish to advise that I have carefully read this

book, and in my opinion, their adoption will not in the least
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affect the defense of cases. I desire to call your attention,
nevertheless, to Rule 110, which refers to the assisting ot
elderly and feeble persons, etc., from the cars. It has been
decided in our highest court in the case of Hanlon vs. Cen-
tral Railroad Co., 187 N. Y. 73, that where you assist a pas-
senger from a car you impose a duty upon the company of
doing it carefully, and if the employee is careless and a
passenger falls by such carelessness and is hurt, the com-
pany is liable. There is no duty which requires the assist-
ing of passengers from the cars, so that this law has the
effect of making the company liable for a gratuitous act. I,
nevertheless, believe that as a business proposition the rule
should be continued. Cases where the conductor wouald
permit such persons as are inclined in the rule to fall while
assisting them would be very few, whercas if such persons
were not assisted they would in many instances fall and
the reason given in court for such an accident would be de-
fective steps, sudden starts, ice, ete.,, which would make a
question of fact for the jury. It is hard to convince a jury
that people fall without cause where the railroad company
is the defendant and they would be inclined to show by
their verdict that the company’s servant should have as-
sisted the passenger and avoided the accident.

It is not new to have cases decided by juries from the
human standpoint rather than the legal. The omission of
this rule from the book would not affect the liability if the
conductor, nevertheless, assisted the passenger. To avoid
the effect of the law it will be necessary to have a pro-
hibition in the form of a rule to our employees not to as-
sist passengers. This, I believe, would be unwise and if it
became known would be harmful in the defense of suits.

President Allen then said that with the permission of the
delegates, he would rule that amendments relating only to
grammgtical or typographical errors of tue rules would not
be considered in the discussion, but that they should be sub-
mitted to the 1910 committee for their consideration. The
rules would be considered in sections, and amendments to
them should be presented in writing.

The rules were considered in this way up to and including
rule No. 123. Those upon whicn amendments were offered
are given below and those amended are marked with an as-
terisk.

General notice*, 1, 2%, 5, 6, 10, 14, 18%, 21+, 22% (changed in
position), 23, 26*, 27, 30, 83*, 101%, 103, 116* (omitted), 116%,
117*, 119%, 121.

The rules for motormen, beginning with 201, will be taken
up this morning. The revised rules will be published in an
early issue of the Electric Railway Journal.

't'he meeting adjourned about 1:15 p. m.

&

PRISQN CARS IN BERLIN

Some years ago when the City of Berlin, Germany, wished
to erect a jail for confining short-term prisoncrs in the sub-
urb of Tegel, the latter municipality agreed to its construc-
iion only on condition that the prisoners shonid be brought
in without attracting attention and that discharged inmates
should not be released in Tegel. The police department set-
tled this question by making & contract witn the Grosse
Derliner Strassenbahn whereby the street raliway company
furnishes a motor and crew tc haul from one to three
prison trailers every day between Berlin and Tegel. The
cars were built by the police departinent and contain 30
cells each. As tliey are brought directly into the prisons
at each end over special sidings, the public never sees the
unwilling passengers. The entire ruun is 12 Fm (7.4 miles)
and the street railway company receivcs 1 imark per car
km or about 40 cents per car-mile for the service,

&
A4

The Grosse DBerliner Strassenbahn is seeking permission
from the municipal authoritics to imcrease the distance be-
tween specified stopping points from 250 m (820 ft.) to
500 1 (985 f_t.). This uniform spacing of stops is possible
in Berlin as the stopping points are not fixed at cross-
streets as in American cities, The Berlin practice has made
it possible to attain schedule speceds up 1o 25 km (20 miles)
which will be exceeded if the new proposal ls

an hour,
approved.
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RECENT DEVELOPMENTS IN RAILWAY MOTOR
CONTROL*

By Clarence Renshaw, Westinghouse Electric & Manufactur-
ing Company

The control of railway motors, as practised to-day, depends
upon some half a dozen or more fundamental principles,
such as the magnetic blow-out, the series-parallel conncec-
tion, the power-operated switch with indirect control, and so
on, and during the period which may reasonably be -
cluded in the scope of this paper, there have been no new
developments of this sort for me to chronicle. n the per-
fecting of details and the production of new forms, sizes,
and modifications of apparatus, however, many thinzs of
interest and importance have been done.

Unit Switch Control

The most important developments of the latter sort nave
been in the unit switch system of train control. Designed
originally for elevated and electrified steam railroad ser-
vice, this control has heretofore been made for use with
automatic acceleration only, and with the power for oparat-
ing the control circuits derived from a small storage battery
on the car.

In this system of control it is only necessary for the mo-
torman to place the handle of the master controller in the
series or the parallel position and the switches will then
close automatically, under the direction of a current-limit
switch in the motor circuit, and cut out the resistance until
the full series or full parallel position is reached. This ef-
fect is accomplished by making the master controller merely
close the magnet valve circuit of the switches required for
the first step, and arranging other circuits so that the clos-
ing of these switches establishes new circuits to the mag-
net valves of the switches for the second step, and so on,
by means of auxiliary contacts or interlocks mounted on
switches.

This system of control is remarkably simple, considering
the results that it accomplishes. About 1,000 or more of
these equipments are in use on a number of large roads
throughout the country, where they are giving excellent sat-
isfaction. Many operators, however, have hesitated in
adopting the system for use on single cars or two-car trains,
with equipments of moderate size, because of the apparcut
complications due to the automatic features, and on this oc-
count a much simpler form of unit switch control has re-
cently been developed for use in such cases.

In the simplified form of unit switch control, the various
connections between the motors and the resistances are
made by means of seven or more (according to the size and
number of the motors) pneumatically operated switches as-
sembled together in a “switch group,” and one pneumati-
cally operated “reverser.” Kach switch is connected to the
piston of a pneumatic cylinder, and normally held open by
means of a powerful spring. The opening or closing of the
switch is regulated by means of a magnet valve, connected
to the cylinder, which admits compressed air when the cir-
cuit of the magnet is closed, and releases it when the circuit
is broken. The reverser is moved to one or the other of its
two positions by admitting air to one or the other of two
cylinders similar to those on {lie switch group.

The supply of air for closing the switches is obtained
from the main reservoir of the brake system, which is piped
to an air chamber in the switch group, through suitable
cocks and valves, together with an emergency storage tank
for operating the car in case of failure of the compressor.
The small amount of power which is required tor operat-
ing the magnet valves is obtained from the trolley through

*Abstract of paper presented as Section (L) of the report of
the Committee on Equipment of the American Street & Inter-
urban Railway Engineering Association, Denver, Colo., Oct.
4, 5, 6. 7T and 8, 1909.
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a “control resistance,” and its application is governed by a.
master controller at each end of the car. A direct wire
from the magnet valve of each switch, or combination of
switches, is carried to the master controllers, and these are
so arranged that when the handle is moved to any notch,
the circuit of the magnet valves of the several switches cor-
responding to that notch is closed and the switches are thus
operated. By moving the master controller from notch to
notch, therefore, the motorman starts and controls the mo-
tors in exactly the same way as with the ordinary hand-
operated controller, except that instead of being mechani-
cally connected to a revolving drum, located on the car plat-
form and carrying the various contacts, the handle which
he turns is connected by means of the magnet valves und
pneumatic cylinders to much more powerful contacts close
to the motors and underneath the car. It will be readily
appreciated that such an arrangement is much simpler to
understand than the automatic form, and as a matter of
fact, the various circuits with this form of control can be
as easily traced out as those of the ordinary drum-type con-
troller. :

The various circuits are carried to a multi-point train line
receptacle at each end of the car, so that the circuits on two
or more cars can be connected together by inserting a suit-
able jumper between adjacent receptacles, and the corre-
sponding switches on each car can then be operated simul-
taneously by moving a singlz master controller.

Instead of the usual circait breaker above the motorman’s
head, a small plunger is so arranged on the side of the
switch group that when the¢ current exceeds the desired
amount the plunger is drawn in by the magnetic action of
the blow-out coil at the end of the group, and by its move-
ment opens the circuit to the maghet valves of the various
switches, thus opening the switches. After having been
opened in this way, the switches cannot be closed again
until the master controller has first been returned to the
“off” position. All of the main circuit contacts, therefore,
corresponding to both controller and circuit breaker, are re-
moved from the platform and located beneath the car.

The return of prosperity to the country after the recent
period of depression is bringing to both city and interurban
railway companies serious traffic problems which can best
be solved by operating trains at certain times, instead of
single cars. This matter was treated from an operating
standpoint in a paper presented before the Transportation
& Traffic Association last year by D. F. Carver, in which
the advantages of train operation are clearly brought out.

Such trains could, of course, be made up of a motor car
and a trailer, but at what expense to the equipment is indi-
cated in the accompanying curve. This embodies the results
of tests made by the writer a few years ago, and shows that
the addition of a trailer (with the same seating capacity as
the motor car, but somewhat lighter body and truck) for
only one round trip of approximately one and one-half
hours raised the temperature of the motors from its ordi-
nary value of 75 deg. C. to about 100 deg. C., and that over
two and one-half hours were required, after the removal of
the trailer, for the motors to cool down again to the 75 deg.
point. Had the trailer been kept in service for a longer
period, it is probable that a temperature of at least 110 deg.
C. would have- been reached, in spite of the cool October
weather during which the test was made. With multiple
unit trains, consisting of two or more motor cars, however,.
the load on the equipment is even less when the cars are
coupled in trains than it is when they are run singly, and it
was with the idea of providing suitable apparatus, of the
simplest and most reliable character possible, to enable
such trains to be operated that the simplified form of unit
switch control has been laid out.

Nearly all of the essential features of the switches, mag-
net valves, etc., employed in this form of unit switch con-
trol, are not new, but have been in use for a number of
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years. We feel, however, that the simplification of the con-
trol circuits, and the general reduction in the number of
parts required to make up a complete equipment, has 1ow
placed the apparatus on an entirely different basis, and
opened up a new and wider field for its application than
was ever before thought possible.

General experience shows that the introduction of a new
method of accomplishing a given purpcse always leads to
improvements in the old method, rather than to its abandon-
ment, as might be expected. As a result of this principle,
the more common use of indirect control has led to various
improvements and special features in the direct or hand-
operated controllers.

One of these improvements is the use of an auxiliary unit
switch contactor in connection with the controller, for rein-
forcing and protecting it. To accomplish this purpose &
single pneumatically operated switch is 1nounted beneath
the car, and the circuit to its magnet valve closed or opened
by means of a pair of auxiliary contacts, operated by the
main controller drum.

Multiple Unit Operation with Hand-Operated Controllers

In cases where double motor equipments are used instead
of quadruple, and especially with single-end cars, two-car
tnultiple unit train operation may readily be arranged for
with ordinary hand-operated controllers. To secure this, it
is merely necessary to use a four-motor controller and re-
sistance on the cars instead of a two-motor one, togsther
with suitable receptacles and jumpers for connecting the
two motors on the rear car to the controller on the forward
one. When this is done the two-car train then consists of
a standard quadruple equipment with two of the motors on
one car, and two on another, or, to use a term which is
now becoming common in connection with electric locomo-
tives, the two-car train really consists of an “articulated”
«car.

With double-end cars no simple arrangement can be made
s0 that the cars will be interchangeable, but similar opera-
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sired voltage, or number of voltages, for application to the
motors can be easily obtained, makes the single-phase sys-
tem as ideal from the control standpoint as it is from that
of power supply. Variable connections from series to paral-
lel are entirely unnecessary in this system, and the motors
may be permanently connected in parallel, in series, or in
series parallel, as desired, and simple and economical con-
trol secured by merely connecting them to different voltage

Pneumatically Operated Reverser

taps on the transformer. Owing to the self-induction of
such motors, also, which tends to minimize the current fluc-
tuations, smooth acceleration can be secured with compara-
tively few notches, a total of five being usually sufficient
even with equipments aggregating 400 hp or more.

All of these various control schemes as applied to differ-
ent sizes of motors have been used in service on various
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Curves Showing the Effect of Trail Car on Motor Equipment

tion ean be sccured by providing a certain number of head-
end cars anl a similar number of rear-end cars, in which
case only the former need have four-motor controtters. This
latter arrangement, or one very similar to i(, hag heen used
in several places,

The use of a iransformer on cach car, from which any de-

roads, and all have been remarkably successful and salis-
factory. As an instance of this, the master nechanice ol one
of the large single-phase roads staled not long ago that he
beliecved he was having less than onc-halt of the trouble
with his conirol apparatus than he would have had with

hand-operated, direct-enrrent controllers.
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HEAT-TREATED CARBON STEEL AXLES*

By J. S. Doyle, Superintendent Car Equipment, Interbor-
ough Rapid Transit Company

The following experiences with motor-car axle failures,
together with some data and opinions collected for the pur-
rose of correcting these failures, may be of interest:

The original motor-car axles installed on the Manhattan
divison in 1902 have been in process of failure.. Failure be-
gan at approximately 250,000 miles, and would have been
complete at about 350,000 miles if not detected by inspection
and removed. The filter stress was normal. The failure is
characterized is “fatigue of metal,” and In appearance is a
“detalil fracture,” or a gradual separation of particles of steel.
Standard locomotive driving-axle material was used on these
motor cars, and although this material performs satisfac-
torily in steam railroad service, it has proved to be a fail-
ure in this and other electric traction service. The vibration
set up in axle structures through the medium of the spur-
gear method of power transmission may be the principal
cause for these failures, which were detected by a system of
inspection before breakage occurred, and the axles re-
placed by heat-treated material.

The use of heat-treated steel was decided upon after care-
ful study of the subject, and, inasmuch as this feature of
axle standardization has not been considered in the past, it
is believed that the practice of the Interborough Rapid
Transit Company, together with the data and technical opin-
ions contained herein, may be of value to this committee in
considering the advisability of adopting heat-treated materi-
als for axles and shaftings performing arduous service. The
specifications for heat-treated axles installed on the Manhat-
tan division of the Interborough, it is believed, are rather
rigid, and it was thought might prove too expensive and dif-
ficult of manufacture for general practice. A conference was
held at the Engineering Societies Building on Thursday,
July 22, 1909, for the purpose of obtaining a unanimous opin-
ion on a form of specification that would best be suited
tc meet the general requirements of electric traction ser-
vice on equipments with motors of 100 hp or more. The
principal metallurgical engineers and representatives of the
steel industries of this country attended the meeting and
agreed upon a form of specification for heat-treated axles,
and submitted a written opinion on the value of such ma-
terials, both of which are submitted herewith for your con-
sideration.

A description of heat-treatment was contributed for the
committee report by Dr. G. W. Sargent, of the Carpenter
Steel Company.

‘W. P. Barba, of the Midvale Steel Company also con-
tributed a rather full description of the manufacture and
treatment of axles and shafts.

It should perhaps also be stated that wherever it is tound
necessary to improve carbon steel for use in gearing or for
other purposes, the importance of the methods of heat-
treatment should be borne in mind.

As previously stated, it was anticipated that the Inter-
borough Rapid Transit Company’s form of axle specification
might possibly prove too rigid for general use, so it was
considered advisable to hold a conference on this subject.
The meeting was held at the association headquarters, En-
gineering Societies Building, New York City, and the follow-
ing representatives were present:

George W. Sargent, Carpenter Steel Company; F. W. Wes-
ton and A. A. Stevenson, Standard Steel Company; W. A.
Bostwick, Carnegie Steel Company; E. A. C. Acker, Beth-
lehem Steel Company; H. L. Waterman, Cambria Steel Com-
pany; R. Hitt, Electric Railway Journal; J. S. Doyle and

*Abstract of paper presented as a part of the report of the
Committee on Equipment, at the 1909 convention of the
American Street & Interurban Railway Engineering Asso-
riation, Denver, Colorado, Oct. 4, 5, 6, 7 and 8.
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Norman Litchfield, Interborough Rapid Transit Company.

The object of the meeting, it was explained, was to de-
cide upon the development of a specification for heat-treat-
ed carbon-steel axles for use on electrie motor cars equipped
with motors of 100 hp or over, which would cover the ma-
terial use in axles EC, EC-1 and ED-2 adopted as standards
at the 1907 convention.

The following points were opened for discussion:

Process of Axle Manufacture .

It is unanimously agreed that all axles for the. class of
service under discussion should be forged of open-hearth
steel, either acid or basic, and that a treated axle is far
superior to the untreated type. A heat-treated axle is one

which is allowed to cool after forging, is then reheated to

' proper temperature, quenched in some medium, allowed to

-

cool, and then re-heated to the proper temperature for an-
nealing.

As to impurities, the maximum limnit of phosphorus is to
be 0.04 per cent for basic open-hearth steel and 0.05 per
cent for acid open-hearth steel. It was agreed that the sul-
phur content affected the manufacturing processes only and
was not deleterious to the consumer.

Messrs. Acker, Bostwick and Sargent all felt that 0.80
per cent would be a good maximum limit for manganese,
Dr. Sargent stating tﬁat, in his opinion, this would give a
stronger steel than one having a higher pef cent. of carbon
and lower percentage of manganese. (Compare recommen-
dations of the American Society for Testing Materials.)

All present recorﬁmended not speqifying the exact an'lp.upt
of discard and that the specifications should make this fea-
ture automatic. It was agreed that the specifications should
read as follows: “Sufficient discard must Le made from
the top of the ingot to insure freedom from piping and un-.
due segregation.” 2

Physical Properties . o

After some little discussion all of the steel manufacturers
present agreed that the following specifications would be
satisfactory:

Tensile strength .............. 80,000 1b. per sqg. in.
Yield point by drop of beam...45,000 1b. per sq. in.
Elongation in 2 in. .......... 22 per cent
Reduction of area ............ 40 per cent
In concluding this article the following original Manhattan
motor-truck driving axle specification that failed in service
is compared with the present Interborough specificatioh and
the recommended practice of the steel companies’ engineers
for a general specification for heavy electric traction ser-
vice; also micro-photographs 4 and 5 of axle materials that
have failed on large traction systems, together with the new
heat-treated material manufactured in accordance with the

Interborough Rapid Transit Company’s -latest specification, ‘

micro-photograph 6.
The comparison is as follows:

SPECIFICATIONS.

0Old Manhattan. I R.T.Co. Proposed.

Carbon.......... 0.40 to 0.55 As low as pos-
sible.
Manganese...... Not above 0.70 Not above 0.60 ‘Not above 0.80
Phosphorus..... Not above 0.05 Not above 0.04 Not above 0.04
for basic and
0.05 for acid.
BilleONc. v cwwwnen NOEADOVE 0u25. < o viheeia oo oiaralons HRS i e
Sulphur......... Not above 0.04 Not above 0.04 Not above 0.06
Ult. strength, 1b
per sq. in..... 80,000, .. u-way 80.000
Elastic limit, 1b
per sq. in..... 40,000 50,000 45,000
Elongation in 2-
in., per cent... 20 22 22
Reduction in
area, per cent. fees 45 40
Discard per ct.. 30 30 Made automatie

by location of
test pieces.

Slow-cooled by Quenched in oil Quenched in
burying in dry and annealed some medium
ashes when hot by reheating. and annealed
from hammer. by reheating.

Treatment......

Tiocation of test . I
piece Midway be- Midway be- Midway be-
tween center tween center tween center

and outside. and outside. and outside.
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REPORT OF COMMITTEE ON EQUIPMENT*

By L. L. Smith, Chairman; J. S. Doyle, W. H. McAloney, L.
W. Jacques, H. A. Benedict and M. V. Ayres

The scope of the committee's work for this year, having
been enlarged owing to the rearrangement of committee
work at the bcginning of the year, embraces that covered
by the former committees on maintenance and inspection
of electrical equipment, eontrol, and economical mainte-
nance. Its duties also include suggesting to the committee
on standards any new and appropriate standards or desir-
able changes in existing standards relating to equipmecnt.
Within this broad range of topics your committee has en-
deavored to cover the following subjects separately pre-
pared:

(a) Economical Maintenance—By W. H. McAloney.

(b) Car Weights as Affecting Operating Costs—M. V.
Ayres.

(c) Carbon Brushes—Compiled from data sheets by L. W.
Jacques.

(d) Steel Tired vs. Rolled Steel Wheels—Compiled {rom
data sheets by I.. W. Jacques.

(e) Proposed Standards for Rolled Steel Wheels.

(f) Proposed Change of Flange Contour for Interurban
Wheels.

(g) Proposed Gage for Mounting Car Wheels.

(h) Heat Treated Carbon Steel Axles—J. S. Doyle.

(i) Knife vs. Snap Switclies for Car and Carhouse Light
Circuits.

(j) Impregnation of Field Coils.

(k) 1200-Volt D. C. Car Equipment—Prepared at the re-
quest of the committee by F. E. Case, General Electric Com-
pany.

(1) Recent Devclopments in Railway Motor Control—Pre-
pared at the request of the committee by Clarence Renshaw,
Westinghouse Electric & Manufacturing Company.

(m) Conclusion.

(n) Appendix—Summary of Recommendations.

(a) Economical Maintenance

Economy avoids all waste and extravagance, and applies
money to the best advantages. Any improved method that
will reduce the time that cars are in the shop and increase
the period of service is direct progress and economy.

The subject of arriving at a fair unit of work for a basis
of comparing maintenance costs for such principal items as
wheels, brakeshoes, bearings, carbon brushes, trolley
wheels, armature and field coils, etc., on a basis of 1000 car
miles, has frequently been advanccd; however, it will be
foreseen that variations in grades, curvatures, weights of
equipment, speeds and real work accomplished make it dif-
ficult to arrive at a fair general unit. Yet if this could be
arrived at through broad, concerted action and real facts
covering a period of years, the recommended unit of value
would no doubt be helpful in securing the highest gradcs of
material and supplies and be of general value as a reference.

‘While it is presumed that most companies follow closely
the association’s standard method of accounting, yet varia-
tions in detail no doubt exist, and for this reason and be-
cause local surroundings and service conditions vary so ex-
tensively, the question of actual cost will not be taken up.
oecause this condition prevails and we rccognize that gath-
ering statistical data for comparison is prohibited, it has
been very difficult to ohtain material for the subject of this
paper, and so dcfinite rccommendations are not warranted.

The Dcnver City Tramway opcrates about 200 miles of
track, 50 misccllaneous work cars, swcepers, plows, cte.,
and 314 passenger cars, and for the purpose of calling at-
tention to those items of material that involve the greater

*Abstract of reporl read before the American Street & Tn-
terurban Rallway [ingincering Association, at Denver, Colo.,
Oct. 4, 5, 6, 7 and &, 1909,
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outlay of money in the three standard expense accounts,
Nos. 6, 7 and 8, we have secured the total amount expended
for material in dollars and cents during the year 1908 in the
maintenance covered by these accounts, and under 31 classi-
fied headings show what proportion each classification
bears to the total amouut expended.

In making up this statement no allowance has been made

‘1or scrap recovered, and the proportion must therefore be

considered as gross. It will readily be understood that had
the amount of scrap recovered been secured and credited
under the proper headings, the items showing the higher
proportion—such as “brakeshoes,” ‘“magnet wire” and
“wheels”—would, from the nature of their value as scrap,
have received the greater credit; however, while in our
records we charge “material and stores with all material
and scrap recovered, applying credit to the account against
which it was originally charged, wc find it difficult ‘o ob-
tain, and do not in all cases require, identificatior by name
of original items comprising such scrap. These proportions
to the gross total material used will serve to call attention
to those items which require the greater outlay of momney
and which should call for a like proportion of consideration.
While conditions vary in different localities, it is considered
that these proportions to the total of gross material used
as shown by the following statement will prevail to the ex-
tent that the figures will be of value.

Material Charges

Standard Accounts Nos. 6

and
Pr, Ct.
AKLES! 51 5w wrs uie ey wt e 2.04
Brake shoes ............ 9.12

Brake appliances (all ap-
paratus connected
with brakes except

Standard Account No. 7.
PrilCt.

Armature shafts, sleeves,
and keys . ;
Bearings and babbitt
metal 4.81
Brush holders and parts. 1.28
Commutators and parts.. ;Z:

i

shoes) . ....... 3.34 Controllers and parts.... 2.
Car trimmings .......... 1.81 Fuse boxes, circuit break-
Drawbars and coupling ers and lightning ar-

PINS . e amas . 0.47 TesSters : sinaswsmenaa- 0.2:9
Fenders and parts 10283 HHEATE & swois s B
GlaASS » seswsmsos- 2.03 (iear cases and parts..... 2.16
Gongs and bells. 0.15 Insulating material (elec-
Journal boxes and b s 1.11 trical varnishes, fibers,
Lumber . cwimimssa: sias 169 mica boards, ete.) .... L84
Paints, oils and varnishes 5.03 Magnet wire, including
EHEEL o ooo oo oclih mamomos 1.34 armature and field....20.18
Seal Covering :s:s.im:mas 0.06 Pinions . . ....cc0ienn 2.45
SPTINES: & s o ey i .39 Rheostats . ......... swas 187
Truck frame castings and Trolley poles and fittings 2.51

forgings . ............ 1.33 Wire (other than magnet B
Wheels (car) cacsiswsmas 15.23 WITL) 5 oo ciminziome 54
Other material .......«.. 2.68 Miscellaneous electrical

supplies . s:issiminsmis 1.55

Other material o vvewow-- 2.26

TPaiedl L seanaraneoso e 48.65 Total e e e R 55D L3O
Brakeshoes

When it is realized that the outlay for brakeshoes is prac-
tically 10 per cent of that for all material used on a car, the
importance of giving this one subject a great deal of atten-
tion is apparent. The question of securing from the original
casting the maximum wear consistent with safety and a
reasonable consideration for ‘“pull-ins,” is recognized as a
very important factor in economy, and it is suggested that
very close attention be given scrap shoes recovered, that
they be weighed carefully and that each foreman in charge
be advised of the proportion of wear that shiould be secured.
In advising foremen of the results secured, it is suggested
that each be furnished with a comparative statement giv-
ing the results from all houses. This will no doubt serve
to stimulate competition and will tend to promote economy.
To the end that the least amount of stock be carried and the
greatest proportion of wear secured, it is strongly urged
that the adoption of the association standard braleshoes
will prove econoniical.

The great multiplicity of truck designs and the probable
difficulty of getting manufacturers to agree, is no doubt the
reason why the standardization committee lhas not rccom-
mended a distance from the rail at whiecl the brakeshoc
should be carricd. 1t scems to be generally recognized that
shoes on street car trucks have, in the past, been carried
too low, and that especially where shoes are hung from the
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frame adjustment is difficult for the varying loads; more-
over, the proportion of scrap is greater than would be the
case if the shoe were hung nearer to the horizontal center
line of wheel.

As the time which the repairmen must give to this mate-
rial is a considerable item, it is important that castings be
clean and free from rough and uneven places, so that the
least possible time is taken up in changing shoes; also, as
brakeshoe mixture has a direct bearing on braking powers
and on wheel wear, it is considered important that shoes be
made by foundries making a specialty of this class of work.

This question is receiving a great deal of attention at
present, and all are anxious to know of the best practical

Rolling Stock Equipment—Grooving Commutator on Lathe,
Denver City Tramway

method of checking shoe wear and arriving at a unit cost.
The following form is suggested for use in advising foremen
of the percentage of shoe wear secured:

Brake Shoe Wear

Car house Number Total wgt Total wgt Total wgt Per cent
or of of original of scrap of metal of metal
Division shoes shoes shoes worn worn

Braking pressure must vary directly with the weight of
the car. Brakeshoe wear will vary directly as the braking
pressure and the work accomplished, and {herefore it is not
considered as important for purposes of comparison to know
the cost per 1000 car miles or ton miles, as it is to know the
“per cent of metal worn.” The following form is suggested
for arriving at, as nearly as possible, the density of metal
in shoes and the costs:

‘Wheel and Brake Shoe Test.
Circum- Circum- Original Weight Per cent

Wheel ference ference Circum- weight of of
No. of at end ference of scrap metal
wheel of test wear shoe shoe worn
Total weight of new shoes at....per 1b............ccu.... $
Total weight of scrap shoes recovered at....per lb.
(Serap value) . . . . oiieiiniiiien it $
Net weight of shoes worn and cost...................... $
Car mileage.. . . . ...t e
Cost of shoes (8) per 1,000 car miles..................... $

Kind of service....Weight of car....Schedule of speed....
Brake Appliances

Brake appliances which include shoe heads, pins, hangers,
levers, chain, handles, staffs, ratchets, etc., on hand brakes,
as well as all apparatus appertaining to air brakes, while
amounting in outlay to only about one-third that of shoes,
obviously are the most important features of a car and the
more congested the traffic the greater the loss in all things
if the brake and its operation is not modern.

To a very great extent it has become the practice to case
harden all wearing parts of hangers, and where shoe heads
are suspended by hangers, to bush the head when worn with
case hardened steel tubing. It is also quite general practice
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to bush cylinder levers with case hardened steel tubing, and
to case harden all brake rigging pins. This is an important
factor in economy and is recommended for general practice.

As an example, the average malleable shoe head is 'worth
when new about 48 cents, and when worn (if the beam is
suspended from the head by the hanger) can be redrilled
and bushed with case-hardened steel tubing at a cost of
about 16 cents, or one-third the most of the head when new.
It will then have a life possibly exceeding that of the orig-
inal head.

Commutators

Commutators have an important bearing on expense. It
is possible that the original size of commutators could be
greater than it now is on many types of motors. This would
result in a longer and safer period of wear before scrapping.
To determine the limit of wear would be difficult, and no
doubt it is often the case that in our eagerness to secure
the longer life we frequently bring about other troubles
more serious and expensive. The following table shows the
types of motors in use in Denver with the original and the
scrap diameters of commutators:

Commuta- Commuta- s

tor Dia. tor Dia. Remarks.

Type of Motor. New. Scrapped. :
G.E. 53........12 in. 10% in. Increased 3 in. dia.
G. BE. 58........10%in. 8% in. over factory size.
G. E. 80 .. ......10 in. 7% in. Increased 1 in. dia.
W.P. 50........ 7 in. 5% in. over factory size.
West. 101F . . ....10%in. 87/16in.

West. 3 .. ...... 8%in. 63 in.

Types of motors of an Eastern city, showing original and
scrap diameter of commutators:

Commutetor Commutator
Dia. Dia.
Type of Motor New. Scrapped.
G: B. b7 . . i ivevimannivias 10%  in. 854 in.
G. B, 67 .o vuvneconivsensas 914 in. 7Y% in.
G. E T4 . . o ceewimeis sman 11 3/16 in. 834 in.
G. E. B0 . . sisiniansmimsms 9%  1n. 7Y% in.
G B ROO . v e cniws masimi@s 9%  in. 734 1n.
G. BE. 1000 ... c.osewanimsna 83  in. 65 in.

It is suggested that the factory practice of machining,
heating and pressing should be followed. A good mechani-
cal commutator is an important factor in economy. Under-
cutting of mica commutator segments about 3/64 in. often
increases the life of the commutator several hundred per
cent, resulting in carbon brush economy, less carbon dust,
etc., and a general reduction in troubles from “flashovers.”

In the Denver shops commutators are slotted on a lathe
which is also used for turning. The slotting tool is set at
the proper depth and the stop is fastened to the slide rest
of the lathe to insure a uniform depth of 1/15 in. in cutting
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Rolling Stock Equipment—Commutator Slotting Tool Used
by Denver City Tramway

the mica. The carriage is worked by the lead screw. The

armature is left loose on the centers to take care of any

untrue segments which are looked after by the operator. By

this method commutators are slotted in the following time

after having been set in the machine:

G.E. 53 armature, 99 bars, 12 to 15 minutes.
G.E. 58 armature, 99 bars, 12 to 15 minutes.
G.E. 800 armature, 105 bars, 15 to 20 minutes.

West. 101F armature, 111 bars, 20 to 25 minutes.
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It is suggested as a good practice to slot commutators of
all motors of over 25 hp capacity.

Control Apparatus

Control apparatus has been one of the weak parts of car
equipment, but with the advent of the new K-34-5-¢ type it
is claimed by the manufacturers that considerably less trou-
ble with platform controllers will be experienced.

In Denver, on the old K-6-10 and 11 types, we have re-
duced the troubles by being careful to get terminals on the
blow-magnets as far as possible from the controller wires,
and also we have reduced the number of blow-magnet burn-
outs by winding the coils with flat copper ribbon. This
practice also shows an economy where burn-outs do occur,
because repairs can be made by scrapping only a small por-
tion of the coil.

The economy effected by the use of current limiting relays
and grooving the commutator mica is shown in the accom-

1907 1908 1909
Aina Amma- :\rna
ures
Car tures Car tures C_ar B
i Re- i Re- Miles e
LR moved Logites moved moved
Feb.. 128,443 33 140,333 170,917 17 |- -
Mar..| 141,575 27 152,510 182,265 14 |.-
Apr..| 147,051 36 |.. 150,599 192,380 | 20 |.
May.| 142,695 36 |.. 162,603 211,418 11 [
Total! 559,764 133 |:s s oness| 606,138 756,980 62
Total ' Motor Total Motor Total Motor
Motor Miles perl Motor ! Viles per| Motor Miles per
miles armature| miles armaturel miles armature
1 4 months removed.| 4 months. removed | 4 months. removed
2,239,056 132 16,962 2,424,540 68 | 35,655 [3,027,920 62 | 48,837

Rolling Stock Equipment—Table Showing Economy from
Practice of Grooving Commutators

panying table for cars on the Chicago & Milwaukee Electric
Railroad, which are equipped with 65-hp and 76-hp motors
and multiple unit control.

During the summer and fall of 1907 current limiting re-
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of the contactors and cut the power off the motors until the
controller is thrown off and speed again built up in the
proper manner.

The current limiting relay recently used in Denver in K-10
type controllers is shown. The armature is pulled toward
the star-wheel on the controller roll when the current limit
is reached, thus checking any further feeding until the mo-
mentum of the car allows the current to drop, when a fur-
ther advance of the controller is permitted. This current
limiting relay is connected in series with the controller trol-
ley finger.

Carbon Brushes

With the generally adopted method of slotting or groov-
ing commutators and the use of higher grade brushes, trou-
bles formerly experienced with carbon brushes have been
reduced several hundred fold. The Fort Wayne & Wabash
Valley Traction Company has a novel and economical
scheme for utilizing large size brushes, where of uniform
thickness, in motors using brushes of smaller dimensions.
When a carbon has been used to its limit for the larger di-
mension, it is cut down by a substation attendant and then
is used in a motor fitted with smaller brush-holders.

Painting and Cleaning Cars

Painting material is an important factor in car mainte-
nance and in cities of moderate size where congestion has
not reached the stage at which the further soliciting of busi-
ness seems necessary, this part of the work must no doubt
receive 5 per cent of the management's attention. On this
question a quotation from a recent editorial in the Electric

Railway Journal is worthy of notice: “The responsibility in

car painting rests between the painter and the manufac-
turer. Good paint improperly applied gives no better re-
sults than poor paint, and even the best workman cannot
get good results and long life from cheap and inferior mix-
tures.”

The accompanying table, furnished by one of the roads in
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Rolling Stock Equipment—Current Limit Relay Used bythe Denver City Tramway

lays were installed, all commutators were grooved and va-the Middle West, shows a saving both in tinie and money fa-
rious minor improvements were introduced, resulting in avorable to the niethod of using compound for eleaning cars
two-fold improvement in 1908, increasing to nearly three-foldpreparatory fo painting or revarnishing:

in 1909,

The operation of the relay is such that when a

Cost of serubbing the outlside of an imterurban car pre-

greater amount of current than the relay is set for is fedparatory to revarpishing or repatnting, including doors and
to the motors, the relay will apen the maater control elrevitinalde vantihnles:
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Not Using

Using
Compound. Compound
Days required to scrub............ 3 Days. 2 Days.
Scrubbers’ labor 120 hours @$0.17%..%$21.00

80 hours @$0.17%.......... $14.00

Compound: 3 gallons@$0.756 .......... 2.25

Economy per car in favor of Car Cleaner.

[ T R B R e R R R $4.75
Time........ SRR 05000 0.0 71001000 4 0G0 50 TG O 1 day
Other...... ... . ..ccovviievnnnns Less damage to paint

the value of one day’s time of a car out of service is per-
haps anywhere from $2 to $20, depending upon cost
and capacity of car and such local conditions as density of
traffic and whether the railroad company poséesses a short-
age or surplus of available cars.

Magnet Wire

Magnet wire, which has the distinction of represeating
one-fifth of all the purchases for material used in inainte-

Rolling Stock Equipment—Current Limit Relay Installed in
Controller Top

nance of cars, continues to be one of the weakest items of
material used. While conspicuous improvements have heen
made in many other directions, magnet wire, from the very
pature of its delicate make-up, still calls for the closest in-
spection and the greatest of care in handling. Many cases

of troubles and breakdowns yet owe their beginning to the

weakness of insulation on wire. The report of last vear’s
committee on maintenance and inspection showed very con-
clusively that the system of impregnating coils has grown
in favor during the past two or three years and that ccon-
omy has followed this method. It has also been dJdemon-
strated that immersing armatures that have exposed wind-
ings such as W. P. 50’s., Westinghouse 12’s and 68’s, etc,,
and those of air compressor motors has proven decidedly
beneficial.

Trolley wheel economy has been obtained by using wheels
6 in. in diameter, and, after getting 3000 or 4000 miles wear,
on interurban lines, placing them on cars in city service at
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slower speeds. In this way 6000 or 7000 miles of wear is
secured, whereas it would only be possible to secure not
more than 5000 miles in the faster service alone.

Lubrication

Lubrication has a direct bearing on expense, as unreliable
methods seriously affect armature conditions. In last vear's
report of the committee on maintenance and inspection will

Rolling Stock Equipment—Oil Cup Used by United Railways
of St. Louis

be found some successful methods of applying oil to the
older types of motors, originally intended for grease. In this
paper two additional designs of oil cups used by the United

Rolling Stock Equipment—Oil Cup Used by the Denver City
Tramway '

Railways Company of St. Louis and the Denver City Tram-
way, are shown:
The specifications for oil used are as follows:

GLAVIEY . 165 o ol et sisinsie e shael = ool 23%° Beaumeé
Flash.... . .. . oot 410°  Fahr.
Fire. ... ... o0 o i e 480° Fahr.
Cold.. . o v viivaae e e 30°  Fahr.
ViASCOSIEY: = ¢« mie ol el chalehol eial el e e 420

Wheels are shown to require an expenditure for main-
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1he cup used in Denver is made from a good grade of
gray iron and put together as shown. Each individual cup
is put on a testing rack with a cup known to be correct.
A gas burner is placed between the two cups, so adjusted
that when the temperature, close around the cup, is about
110 dcg. Fahr. the oil will feed at the rate of one drop every
12 minutes. Whether fitting up new cups or testing old
ones, this method is always followed.

The rack with two cups on it and with an enclosed gas
burner between them for regulating temperature, is shown.

Specification of 0il used in the Denver cup is as follows:

GYAVILY oo vieeieioie s 855 o o 8 0 e o 21.4° Beaums#
Flash ...... P e o it vt T LT T Ty e 485° Fahr.
Cold teSt wvvv i it e 35° Fahr,
Viscosity ........coiiiiiiii. 149 at 212° Fahr.

‘With all oiling systems it is essential that the oil should
run uniformly, but with the Denver type cup it is vital that
the grade be uniform, especially as to gravity and viscosity.
The Denver City Tramway Company has no laboratory, but
on the test rack illustrated a sample cup is kept by which all
other cups, new or old, are tested, and thus any great varia-
tion in oil can be detected.

It is poor policy to restrict any lubricating system in or-
der to secure low costs for oil, because this saving will be

Rolling Stock Equipment—Oil Cup Testing Device, Denver
City Tramway
secured at the expense of some other items. No doubt fre-
quent so-called failures of lubrication are due to other
causes; excessively hard work sometimes makes it impossi-
ble for any oiling system to keep its equipment out of
trouble.
Wheels

Wheels which by the above statcment are shown to call
for an expenditure for maintenance material of more than
15 per cent of the total, and therefore offer a most impor-
tant subject for study.

For city surface cars, up to the present time, cast chilled
wheels have been most gencrally used, the rolled steel
wheel probably not having been in use a sufficient length of
time to demonstrate what service may be reasonably ex-
pected; however, with either kind of wheel the clements of
careful manufacturc rounded out with the most rigid inspec-
tion from the time material is charged in the cupola until
it reaches its finished state, is vitally important.

As the energy stored in a rapidly moving, heavy car is
absorbed in a few seconds through the wheel, by the use
of the modern brake, brakes and whecls arec commendcd
seriously for consideration.

In mounting wheels it is important that great carc be
taken to sce that the same tape sizes and shrinkages go on
the same axle, and in the case of the two-motor cquipments,
it i8 no doubt cqually important to see that thie higher tape
¢izes be used as drivers. only within the past year has the
rule of nsing X to 3 tape for drivers and any wheel of
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lesser chill for idlers been closely followed. Results seem
to more than warrant the trouble and extra care. Wheels
with different shrinkages on the same axle no doubt are
frequently the cause of the ever-present thick and thin
flanges which sometimes are charged to the “out-of-square”
truck. A large percentage of “slid flats” result from using
the reverse when making emergency stops, and we would
recommend as a feature of economy and the abolition of a
public nuisance, that on all cars having power brakes, re-
versing of motors should not be resorted to except in case
of defective brake rigging.

Inspection Work

Inspection work if slighted will cause serious interruption
to traffic. Worn and flat trolley wheels cause arcing that
burns the overhead wire; dry trolley wheel bearings cause
cutting and shorten the life of the wheel; a pole put in with
the wheel set at an angle causes the trolley to jump at
the switches and may pull the trolley base off the car or
pull the overhead wire down and, in addition to the damage
caused, endan'gers life.

Poles not properly fastened in their bases may be the cause
of accidents, and if the spring tension is weak it causes un-
due arcing and increases the wear on both wheel and wire.
If a base is neglected and becomes dry, the trolley will
run hard, causing jumping at switches and trouble without
limit. Poor contact at the base causes the wire to burn
off and means that a dead car must be pushed in off the
line. ILeaky roofs ruin car ceilings, are bad for seats and
generally uncomfortable for passengers. Broken glass fre-
quently is the cause of accidents. Bolts, nails and screws,
if projecting from floor or any part of woodwork, sometimes
result in torn clothes and falling passengers. Extended step
treads sometimes strike vehicles, resulting in splinters and
sharp edges and their accompanying dangers.

If cars are allowed to go into service with dirt or grease
somewhere on the inside, the company may have to vay a
bill.

Controller rolls, contacts and bearings if allowed to be-
come dry will cut and cause short circuits; the roll will
work hard and the motorman may not be able to tell dis-
t.nctly whether or not he is stopping on the points; contact
fingers may be set too low, and sometimes the set nut, if
left loose on the adjusting screw, works out and the finger
drops down and jams on the roll contact. Controller Lan-
dles if neglected become worn and may not turn the roll
to the last point, then running on the resistance, burning
out a rheostat, and danger of fire may follow.

Oiling of motor bearings as well as car journals, when
neglected, is probably the most expensive of all slighted in-
spection, because it causes the bearings to heat and the ar-
mature to go down on the pole pieces.

Motor terminals not being carefully inspected when con-
necting up is direct cause for broken wire in short time.

Bolts are left loose in the armature and axle caps; cotters
are left out of bolts and hinge pins; brush holder hanuners
are left up; carbons are not cleaned and stick in their
holders; weak springs; failure to tighten bolts and screws
at yokes; oil and dust accumulated on brush holders and
yokes until they short circuit and ground; neglcct to oil and
pack truck journals; brasses allowed to wear down, causing
hot journals; and bolts in the trucks, when not kept tight-
ened, wear face and holes so that later they cannot be kept
tight. All these arc points that must be carefully watched
to insure the best results.

Brakes too tight frequently cause the loss of armatures,
which may be laid at the door of the lubricating systein.
lmproper adjustiment and selting of shoes causes them to
flange and lose a large per cent of their wear. THangers
worn and neglected cause brakes to shudder and chatter.
Cotlers left out of shoe-pins, and lever pins allowed to go
without inspection may caunge scrious damuage and accident.
l.eaks in the air system not discovered result in overwork-
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ing the compressor. Neglected brake valves cause the seats
to cut. Brake cylinders not cleaned and oiled, etc., and a
thousand and one or more, little jobs, if neglecied, are all
serious, and many of them dangerous and have a direct
bearing on expénse. Quite a common practice among re-
pair men is to patch up trouble and fail to give car and
motors a careful inspection, so that further early trouble
may be avoided. lLack of inspection is decidedly detrimen-
tal to best economy.

Education

The Bureau of the Census gives a total car mileage for all
electric railways in the United States for the year ending
Dec. 31, 1907, as 1,618,343,584, and gives for the year ending
June 30, 1906, for steam roads, passenger train miles 479,
037,553 and freight train miles 594,005,825, making a total
of 1,073,043,378 train miles, showing the electric railway car
miles for a year to exceed the total steam train miles (both
freight and passenger) by 545,300,206, These figures are
copied for the purpose of calling the attention of managers
of electric railways to the millions and millions of details
which must be worked out by probably millions of em-
ployees to produce the enormous mileage shown, such mile-
age naturally representing a corresponding volume of busi-
ness and work.

Having called attention to a greater volume of work and
an increased number of details beyond any suggestion of
comparison, and fully realizing that our work calls for closer
application than any other transportation work, it is stirong-
ly urged that more money and effort be expended in educa-
tional work.

[An article on “Car Weights as Affecting Operating
Costs” presented as Section (b) of this report will be found
elsewhere.—Eds.]

(c) Carbon Brushes

The data on carbon brushes have been compiled from data
sheets sent out to the different street, interurban and ele-
vated railroads and from answers to questions that were
sent out to the manufacturers and engineering companies
who have been interested in the performances of carbon
brushes. A great improvement in the manufacture of motor
carbons within the last year has been very noticeable. It is
also noticeable that electric railways have given the matler
of proper commutation considerable thought. The evidence
of this is the extension of the practice of grooving commuta-
tors and the more general use of high grade carbens.

In answer to the questions submitted to the electric rail-
ways 64 of the data sheets were returned and most of those
were from the larger companies that operate more than 100
cars.

Three stated that they had brush specifications. Omne
larger company specifies, besides the dimensions, that car-
bons must have a carrying capacity of 100 amp per square
inch of cross-section without heating, and that the coeffi-
cient of friction should be 0.2 at low speed and 0.3 at high
speed. The second and third of these companies use the
specifications recommended by the American Street & In-

terurban Railway Engineering Association last year. The
balance of the companies answered “No.”
One railway company gives the breaking test; 2 com-

panies give the dimensional test; 21 companies give the ser-
vice test; and the balance give no test whatever.

One company states that the manufacturer put 5 per cent
of all carbons that are sold it through the test recommended
by the association last year. One large company states that
it has not as yet made a chatter-wheel as recommended by
the association last year, but thinks that test is a long step
in the right direction.

In regard to using a better grade of brush during the past
year 32 companies answered that they had changed from a
low grade to a high grade brush and found the results ex-
tremely satisfactory. Twenty-three companies have made no
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changes and the balance of the companies were still testing
and had not as yet decided.

Seventy-five per cent of the companies stated that Lhey
were grooving their commutators, using a high grade brush
and the average mileage was all the way from 15,050 to
43,000 miles. Practically all of the larger companies are
using a high grade brush and grooving their commutators.

Twenty-three of the companies stated that they had no-
ticed during the past year a decided improvement and a
greater interest taken by the manufacturers in improving
brushes. Twenty-three also had not noticed any improve-
ment, but over 50 per cent of the companies are using a
high grade brush of foreign make and state that these come
very uniform and standard.

Seventeen of the larger companies state that they have
obtained satisfactory results as to commutator and orush
wear by grooving the commutators and by using a high
grade brush, especially with the older types of motors. Sev-
eral of the companies state that there is little commutator
wear when using grooved commutators and soft high grade
brushes, and that the brush tension can be reduced greatly
by so doing. Several companies also called attention to the
tact that a standard cannot be used on all types of motors,
but that a series of tests should be made in order to de-
termine the proper carbon that should be used with each
type of motor. Two of the smaller companies are boiling
tueir brushes in cylinder oil and are still using the old low
grade brush. One large company states that it is better to
use soft mica in commutator construction and the hard
brush rather than groove the commutator.

Taking the reports of the companies collectively it is a
noticeable fact that 75 per cent are following the recom-
mendations of the American Street & Interurban Railway
Engineering Association that were adopted last year; that
there has been a decided improvement in brush quality, and
that the railways have shown great interest in studying the
subject of proper commutation. Many of the roads state
that they have reduced their commutator and brush troubles
»0 per cent during the last year.

Data on €arbon Brushes from the Manufacturer’s Standpoint

A set of seperate questions was mailed to the different
carbon brush manufacturers, that data might be obtained
as regards specifications and the manufacture of carbon
brushes for the several types of motors used both in city
and high speed service. It would seem, according to all re-
ports, that there can-he no set specifications drawn that
will cover all kinds of service. The conditions vary to such
an extent that at the present time the only way to obtain a
proper carbon for any motor is by making a running test.
Certain conditions, such as the grooving of commutators,
tne hardness and thickness of mica used in the commutator,
the speed, and the grades encountered, etc., are not always
the same, therefore the specifications could not necessarily
apply to all conditions. However, the manufacturers are
always willing to meet these conditions, if explained to them
by the railway companies, by sending several types of car-
bons for a running test for any motor, under any conditions.

In answer to a question regarding manufacturing improve:
ments since the last convention, all of the American manu-
facturers answered that they had made many improvements,
these consisting of changes in methods and processes of
making that had eliminated to a great extent the segrega-
tion and shrinkage cracks that were formerly so common
and that caused the breaking and chipping of the carbons,
and consequently very poor commutation. Ingredients used
have also undergone many changes and new mixtures have
been added to make grades of carbons to meet the require-
ments of the different typs of motors oprated under the va-
rious conditions. Nearly all of the manufacturers are using
the tests recommended last year by the American Street &
Interurban Railway Engineering Association. The foreign
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companies have made no change in the manufacture of their
carbons, stating that they are standard.

Give specifications for a carbon brush to be nsed on a 100
hp to 125 hp motor with ungrooved commutator, in high
speed service.

All of the companies agreed that the ingredients of a car-
bon for a 100 hp to 125 hp motor with ungrooved commuta-
tor in high speed service must be such as to give it the
power to cut the mica insulation between the commutator
bars and prevent high spots. The carbon should be hard,
but not brittle; should be free from cracks and laminations,
and should have a carrying capacity without heating of 125
amp per square inch of cross section on a running commu-
tator.

In reply to questions 3, 4, 5, 6 and 7, in which the manu-
facturers were requested to give what they considered the
best specifications for the various classes of service, the
manufacturers stated that last year’s specifications as pro-
posed by the committee on maintenance and inspection of
electrical equipment are entirely satisfactory.

The manufacturers did not seem to be able to state the
increase in brush wear brought about by commutator groov-
ing, but one of them gave an estimate that grooving in-
creases the life of the carbon 12% per cent. Several of the
railway companies have expressed the opinion that it in-
creases the life of the carbon at least from 25 to 100 per
cent.

All stated that a test is given from their stock or from
each lot of carbons manufactured and if the brushes do not
stand this test the material is subject to re-burning or is
scrapped, and all use the Association tests, which they ap-
proved and indorsed.

It is the opinion of the committee, arrived at from the
study of data sheets submitted, that as a result of the stim-
ulus given by the specifications of last year’s committee and
the standards set by a brush of foreign manufacture, the
American manufacturers have so improved their product as
to equal or excel any other made.

(d) Steel Tired vs. Rolled Steel Wheels.—Steel Tired
Wheels

The information from which this report has been com-
piled was taken from data sheets sent to the different com-
panies and from information received from the manufac-
turers. Data sheets returned on steel tired wheels show
that many of the smaller roads are still using chilled cast
wheels even in interurban service. It also shows that many
of the larger companies are coming to the use of the rolled
steel wheel, deeming it safer and more economical. One
large company has entirely eliminated the use of steel-tired
wheels and substituted rolled steel wheels. Thirty-five com-
panies returned data sheets on the subject that could be
used.

In answer to the questions submitted them, the data
show that the average tire is about 3 in. thick and that
they obtain about 2 in. wear. In doing this the wheels are
given from two to four turnings and the approximate mile-
age between each turning is shown to average about 40,000
miles. Some roads allow the tires to run to a thickness of
7% in. before considering them unsafe, but the majority con-
sider 134 .n. as the limit of wear. It is noticeable that those
who use 7 in. as a limit of wear have had considerable trou-
ble with loose tires. This refers to fused tires with retain-
ing rings and not to the bolted type.

Fifty companies returned data sheets on rolled steel
wheels. The answers show that wheels vary in diameter
from 30 in. to 371 in. New rims are from 2 in. to 334 in.
thick. Some roads use them down to a limit of 2} in., while
others are using only to about 114 in. This, however, is in
the case of some of the smaller roads.

A great many state that rims were worn to a thickness of
% in. whlle several companies have a limil of 14 in. With
the exception of a few smaller roads, the others use 114 in.,
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the same as has been customary with the heavier type of
steel tired wheel. The average shows that 34 in. in thick-
ness with the rolled steel wheel seems to be considered per-
fectly safe.

Three turnings are given by all roads except one of the
larger companies, which gives 10 turnings. This large com-
pany gets 10,500 miles between each turning. The rest of
the companies give their wheels from three to four turnings
and obtain an average of about 30,000 to 35,000 miles be-
tween each turning. Nearly all stated that they find the
last turning the softer and that they considered the rolled
steel wheel the safer, and the majority thought it the more
economical.

The diameters of the hub face which bears against collar
of axle liner were given as follows:

For motors not over 45 hp, 9 in.; over 45 hp and less than
100 hp, 10 in, and 100 hp and over, 101 in.

Rolled Steel Wheels vs. Steel Tired Wheeis from the Manu-
facturer’s Standpoint

A separate set of questions was sent to the several tire
and wheel manufacturers, and questions and answers are
as follows:

1.—Give specifications best suited for rolled steel wheels
for street and interurban use.

One manufacturer gave the following formula:

L2215 4 o7 ) 1 0.65 to 0.85 per cent
Manganese .................. 0.60 to 0.90 per cent
Phosphorus ................. 0.06 per cent
Silicon ...................... 0.15 to 0.35 per cent
Sulphur ..................... 0.05 per cent

2.—Describe the manner in which your wheels are rolled.

A long ingot is cast vertically, then sliced cold, and all
segregation and shrinkage defects are discarded. The billet
is then roughly pressed into shape under a 12,000-ton hy-
draulic press, which gives it a diameter from 6 in. to 10 in.
less than the finished wheel. This blank therefore has all
of the solidification defects, shrinkage, pipe, etc., entirely
confined to the portion of the wheel occupied by the bore,
out of which is then punched a piece weighing 18 1b. and
upward, depending on the size of the wheel. A wheel so
made is, therefore, very superior to one made from rolled
steel, in which the pipe and segregation run through the
wheel from face to face. This blank is then rolled in a
specially constructed very heavy mill in which the work is
done on the plate and rim, expanding the diameter and cir-
cumference until the finished section is obtained, the rim
being entirely surrounded by rolls except the portion of the
rim covered by the web. A second answer was similar to
the above.

3.—Give thickness of web necessary for the several :liffer-
ent diameters.

There was considerable variation in the answers to this
question, but it would seem that from 34 in. to 7% in. is the
practice for street and interurban wheels. Approximately 1
in. is used for M. C. B. standards.

4—Give approximate weights of the several different
diameters, giving thickness and width of rims.

This was answered by the table of diameters and thick-
nesses of wheels and rims with the approximate weights
as shown below:

Diam. of Thickness ,— Weights——————
Wheel of Rim.
37 11, 3 in. 975 7856 695 590
36 in. 21 in. 87h 710 625 540
34 in. 3 in. 900 715 630 540
33 in. 2% in, 800 640 565 480
31 in, 0 in. 800 635 555 180
30 in. 21% in. 700 570 500 125

Answers to other questions were as follows in abstract:
All companies stated that the material was homogeneous
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throughout and contained somewhere between 0.65 and 0.85
per cent of carbon, but they all recommended about 0.70 per
cent. It was stated that the rim of a rolled steel wheel could
be made as homogeneous and even tempered as a steel tire.
One company claimed that the rolled steel wheel was safer
than the steel tired wheel. The interior flange bolted or
riveted was considered the best fastening for steel tires.
Some manufacturers state that there is no difference and
that both types of wheels can be worn practically to the
same thickness, while others favor the rolled steel wheel.

Comparison of the Steel Tired Wheel with the Rolled Steel
‘ Wheel
Your committee does not believe it practicable at the
present time to make any recommendations regarding which
of the above types of wheels would be preferable, but de-
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Rolling Stock Equipment—Rolled-Steel Wheels Recom-

mended as Standard by Committee on Equipment

sires to call attention to a few of the facts as regards both
types, which should lead to a lively discussion of the sub-
ject.

It would seem reasonable, especially from a safety stand-
point, that a one-piece wheel would be preferred to a wheel
made from several pieces or assembled sections. On the
other hand, while the manufacturers contend that the rim
of a rolled steel wheel is as homogeneous as a steel tire, the
data, from the railroad companies shows that they find the
last turning of these rims slightly softer than the first. It
also shows that these rims can be worn to a greater amount
with safety than can the steel tire.

The shop conditions in this case should also be taken into
consideration, as many of the smaller roads are not eguipped
for removing and resetting the entire wheel, but can readily
remove and reset a steel tire. Owing to the considerable
amount of machine work that is required on steel tires, it
would seem that the cost of a rolled steel wheel would not
greatly exceed that of a steel tire, while the scrap value is
all in favor of the rolled steel wheel.

It would seem that in the rolling of a tire the metal would
be more homogeneous and evenly tempered throughout, as
the rolling can be applied both to the inner and outer sec-
tions as well as to the sides, while with the rim of a rolled
steel wheel this cannot be done. In comparing mileages,
however, the data show that as to wearing qualities, the
wheels are about equal and that the limit of wear of the
rolled steel wheel rim can exceed that of a steel tire safely.
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This would offset the softness of the last turning, as pefore
mentioned.

Shop Practice in the Maintenance of Wheels

In the maintenance of wheels, both for efficiency and
economy, there are several points which might be consid-
ered which would increase the mileage or the life of the
wheel. In selecting a pair of wheels to be mounted on an
axle, the first thing to be taken into consideration is the
diameter, in order that there may be as litile variation in
the wheels as possible. In boring the wheel, it should be
vored absolutely true and it should be known that the axle
is perfectly straight. The wheels after being pressed on
should be gaged properly at several different points on their
circumference so as to be absolutely certain that the flanges
run true to the rail at all points. A gage should also be
furnished the wheel inspectors whereby they could deter-
mine the exact wear of the tread and flange before the
wheels are removed for returning.

It is very common practice for the interurban companies
to allow the flanges to run until they are dangerously sharp.
Thigs is false economy, as, in this way so much metal has to
be removed in turning to again bring the tread and flange
to its proper shape, that the loss of metal is much greater
than would be necessary were the wheels turned at the pro-
per time,

Trucks should also be considered an important feature in
the saving of wheel flanges. While from ordinary inspec-
tion it might appear that the truck was in fair condition,
the placing of a tram diagonally across the truck from cen-
ter to center of journal boxes will show a great many of
them to be out of square. This also has a great deal to do
with sharp flanges or the crowding of wheels.

Any of the above defects, to say nothing of bad track
conditions, is an important factor in the life or mileage ob-
tained from wheels.

(e) Proposed Standards for Rolled Steel Wheels

It is the belief of the wheel manufacturers, and of your
committee, that certain representative dimensions of wheels
can be adopted which will meet practically all requirements.

Manufacturers advise that much of the multiplicity of de-
signs arises from differences in dimensions which are trivial
for the most part and if the consumer had a proposition
put to him in this way, by the manufacturers: “We can give
you just the wheel you are ordering, but if you find yourself
able to use an Association standard, which differs only
slightly from your own, we will be able to sell this wheel to
you for three or four dollars less per wheel than the one you
call for,” there is little doubt that the customer would waive
any minor differences in size or design to take advantage of
a pronounced economy.

A conference of wheel manufacturers was held in Chicago
early in June, and the matter of standards was thoroughly
discussed. This preliminary report was duly considered by
the committee on equipment, and the committee recom-
mends the sizes shown in the opposite column.

The fact that standard axles and standard height and
thickness of flange as well as width of tread have been
adopted by the Association simplifies materially the task of
proposing standards for rolled wheels. There is nothing in
the committee’s recommendation which conflicts in any way
with previously adopted standards of the Association, except
that your committee suggests a change of flange contour
which will be described in the next section of this report,
but in either case the height and thickness of flange and
width of tread remain the same.

(f) Proposed Flange Contour

The standard flange and tread section adopted in 1907,
wheel “A,” shows a flange cut away on the outer face. This
feature, your committee recognizes, may be necessary under
certain conditions of city special work, but the general opin-
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ion of both manufacturers and consumers, with whom this
matter has been discussed, leads your committee to believe
that a longer lived and more efficient flange can be secured.
The flange section here shown is one which has given very
good performance in actual service, and it is the opinion of
your committee that this section will be found more satis-
factory for the use of the average c'ainbi—ned interurban and
city road than the standard adoptedfifn 1907, and hence this
contour is respectfully submitted as'{wlsubstitute for the one
aaopted in 1907. The diagram at the bottom of the illustra-
tion shows the relative shape of the two flanges.

Your committee has no change to propose in wheel “B”
adopted in 1907.

(g) Proposed Gage for Mounting Wheels

It is becoming recognized generally that where rapid wear
or flange occurs, the rapidity of wear may not necessarily be
due to any inherent defect in the wheel. If improper truck
conditions exist, such as truck out of square, or truck not
curving freely, these may produce bad flange wear. Also
tne fame result may be experienced with mismated wheels

WHEEL /|
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regular switchboards having slate or marble bases are used.
the snap switches are much to be preferred for lighting and
heating circuits, as compared with knife switches.

The same principle holds true in the case of car houses.

The above is true on account of the fact that knife
switches for 600 volts have to be made with so long a dis-
tance between studs that unless a blade of very much
heavier cross section than is necessary for carrying the cur-
rent be employed, the switch is apt to be mechanically weak
and flimsy. Thus, a 100-amp single-pole switch is about the
smallest size that can be made with proper mechanical
strength for such work, and a switch of this size is usually
very much larger than the current requirements would call
for.

Reliable snap switches can be made much more reason-
able in size for 600-volt circuits, and, in addition to being
covered and thus protected from accidental contact, are
neater and less bulky.

A switch, the entire body of which is made of porcelain,
offers an advantage over a metal-covered snap switch from
the fact that there is no danger of the operator receiving a
shock due to the switch becoming grounded in any way.
On locomotives we had considerable trouble with metal-
covered snap switches from this cause, and the engineers
were subjected to considerable annoyance by receiving
shocks from the switches. This difficulty was overcome by

Dorren Line SHows STiNparp 1807,
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Rolling Stock Equipment—Flange Contour Recommended by
Committee on Equipment

on the same axle, and from wheels not mounted centrally
on the axle. In order to avoid this last condition it is pro-
posed that a gage for mounting wheels will insure pressing
the wheels on at exactly equal dimensions from the center
of the axle be used. A good design of gage for mmounting
wheels is illustrated.

The center punch mark is made at the exact center of the
axle, and as the first wheel is pressed on its location is
proved up by the pointer with reference to the center punch
mark. When the first wheel is properly located, the other
can simply be mounted by reference to the mounting gage
and flange of the wheel.

This gage for mounting wheels is proposed by your com-
mittee to ve adopted by the Association as rccommended
practice.

| Scction (h) on Hcat-ireated Carbon Stcel Axles, by J. S.
Doyle is presented clsewhere.—Eds.]

(i) Knife vs. Snap Switches for Car and Car House Lighting

J.etlers of inquiry were scnt out to manufacturers and in-
surance represcentatives and abstracts of their replies nwre as
follows:

From the engineering department of a large electricar
company: * * * ‘“Ixcept in the case of large cars where
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Rolling Stock Equipment—Gage Bar for
Wheels

Mounting Car

the use of porcelain cased switches which have proven very
satisfactory.

Other large electrical companies wrote substantially as
above.

From a New York underwriter’'s 1epresentative:

* % * We have had a great deal of trouble with snap
switches owing to the fact that they are made too flimsy,
and there has not been enough separation between the live
parts.

The mere fact that the parts of a switch are of sufficient
proportions to carry the current necessary is a maitler of
little importance as compared with the amount of metal
necessary for mechanical strength. These switches are
used so continuously that the strongest we can get is none
too strong for our purposc. Then, too, they are frequently
misused by being so carelessly handled that their life is
shortened.

The light flimsy construction of various snap swiiches,
has, in thc past, becn generally and justly criticised, and
the same objeclion holds true of the smaller forms of the
baby knife swiich. One of the principal advantages of the
porcclain enclosed snap switceh is that the live parts are pro
tected. A great advantage of the knife over the snap swileh
is that the observer can tcll at a glance whether {lie cireuit
18 open or closed. It is evident (hat manufacturers of
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switches realize that a more rugged and serviceable con-
struction is demanded, and your committee is informed that
designs of snap switches are being brought out to effect a
material improvement in these respects. .

Pending the service demonstration of the merits of these
new designs no general recommendation on one form as
against another will be made, but your committee would
urge that designs of snap switches are being brought -ut to
effect a marterial improvement in these respects.

Pending the service demonstration of the merits of {hese
new designs no general recommendation on one form as
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Roiling Stock Equipment—Gage for Use with Gage Bar in
Mounting Car Wheels

against another will be made, bul your committee would
urge that in designs of porcelain enclosed snap switches the
indication off and on be made as prominent and as nearly
unmistakable as possible.

(J) Impregnation of Field Coils

The committee on maintenance and inspection of electri-
cal equipment in 1907 recommended that all field coils be
impregnated with solid compound. The following year the
same commniittee ascertained, by data sheets, that the atti-
tude of member companies toward the process was as fol-
lows:

7Y per cent approve and follow to full extent.

40 per cent approve and follow partially.
31%% per cent approve but do not follow.
1Y% per cent do not approve.

15 per cent are non-committal.

5 per cent are experimenting.

Instead of sending out data sheets on the subject of im-
pregnation of coils, your committee, this year, has written
to various railways using this process, and they are unani-
mous in their approval of impregnated field coils both for
new and second-hand coils.

One large Eastern company that operates its own impreg-
nating plant writes as follows:

‘We have had an impregnating plant in use for the pasti
two years, and it is used only in connection with field coil
work, as we have been unable up to the present time to find
a compound that would stay in armature coils. During the
years 1905 and 1906 we purchased for field work 109,700 1b.
of copper wire. This was before we had installed the im-
pregnating plant. For the years 1907 and 1908 we pur-
chased 2143 1b. This is during the two years that we have
had the impregnating plant in use.

Your committee wishes to re-affirm the recommendation
of previous years in favor of impregnating, both for new and
second-hand field coils.

[Section (k) on the 1200-Volt D. C. Car Equipment, by F.
BE. Case, engineer of railway equipment, General Electric
Company; and Section (1), Recent Developments in Railway
Motor Control, by Clarence Renshaw, Westinghouse Elec-
tric & Manufacturing Company, will be found elsewhere.—
BEds.]
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RECUTTING PINIONS IN DENVER

The accompanying illustration showing the three stagesin
recutting a railway motor pinion as done in the shops of the
Denver City Tramway Company is preseuted through the
courtesy of W. H. McAloney, superintendent of rolling stock.
A 19-tooth steel pinion which has been worn out in service
is shown. The middle view shows the same pinion after
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Denver City Tramway—Three Stages in Recutting a New
Pinion from an Old One

the wornout teeth have been machined off, and a third view
shows a new pinion which has been cut and finished on a
milling machine, using the body of the old pinion as the
blank. The small pinion cut from the old one has 15 teeth.
Mr. McAloney states that the cost for recutting pinions is
90 cents, a small amount when compared with the original
cost of a new 15-tooth pinion, which is given as $2.24.

&
v

CARS FOR MT. MORRISON CABLE RAILWAY

Ten miles west of Denver a cable road is being con-
structed up the steep side of Mt. Morrison. From the sum-
mit of this road a magnificent view of the Rocky Mountains
to the west and the plains of Colorado to the east may be
had. The construction of the roadbed up the side of the
mountain which, in some places has a rise of 70 ft. in 100 ft.,
has called for careful engineering work. Passengers will be

.,

i P VN

Open Car for Mt. Morrison Cabie Road

carried up and down this incline cable road in two large
open cars, one of which is illustrated. These cars, it will be
noted, are provided with cross seats built in an inclined
position so that they may be easier to sit upon when the car
is negotiating the steep grades. These cars were built by
the Woeber Carriage Company of Deflver, and will be oper-
atd through the medium of a cable with one car at either
end, thus balancing the load.

&
A4

The city and interurban carmen of the Detroit United
Railway who have been in service for two years or more
have received voluntary increasss in wages as follows: Two
year men from 24 cents to 25 cents an hour; three year
men or over, 25 cents to 27 cents an hour. The one year
men will continue to receive 23 cents an hour as heretofore.

&
A 4

John 8. Kennedy, secretary of the Public Service Com-
mission of New York, Second District, contributed to the
Saturday Evening Post of Sept. 25, 1909, an article on the
work of the commission, entitled “Safe-Guarding the Public
Services.”
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Among the Exhibits

The attention of those interested in overhead line equip-
ment is called to Spaces 624-626, where the Electric Railway
Equipment Company has on exhibit its Universal hangers.
This is a new device which greatly simplifies overhead con-
struction.

* * £

At Space 620 can be seen the reason why the Denver City
Tramway Company has treated 200,000 ties with the “C. A.”
wood preserver. A number of sample treated ties were
taken from a piece of track in Denver, and presented to the
“C. A.” Wood Preserver Company of Austin, Tex., for this
exhibit.

# % t

The Vacuum Car Ventilating Company, Chicago, Ill., is
represented at the convention by D. T. Cooke, the patentee
of the system of ventilation which the company has just
placed on the market. The companry has recently received
an order from the Chicago Railways Company for equipping
350 of its P-A-Y-E cars with this system of ventilation.

* £ £

The Western Lumber & Pole Company, Denver, Colo.,
l:as an exhibit in Space 701. The name of this company did
Lot appear in the list of exhibitors as published in the
Electric Railway Journal for Oct. 5, 1909. B. F. Vreeland,
W. H. Lewis and M. G. Graft, representing the Western
J.umber & Pole Company, are showing genuine Idaho cedar
poles, treated fir ties and paving blocks.

* * £

The Railway Materials Company, Chicago, Ill.,, has no
exhibit at the convention this year but is represented by *
C. Folsom. This company manufactures brake shoes and
has recently placed on the market the RYMCO automatic
high-speed trolley switch for interurban railways. This
switch is a mechanical device operated in unison with the
track switch which when desired automatically shifts the
trolley wheel from the main line wire to the siding wire.
During the past six months this switch has been adopted
for use on more than 25 high-speed interurban lines.

* £ &

John F. Scott Company, Highland Park, Ill., shows in Space
723 the Scott combination hanger and ear and other line
material. Mr. Scott was formerly superintendent of con-
struction for the Chicago & Milwaukee Electric Railroad
Company and is a man of wide practical experience. His
combination hanger and ear is a single casting taking the
place of the old-style separate hanger and separate ear con-
nected with a bolt, thus replacing the two-piece or three-
piece suspension by a single casting. The device is composed
largely of copper and has been tried out successfully for
over seven years in high-speed interurban service. Mr. Scott
also shows the H. B. Clarke section breaker skate. This
Gevice is said to more than double the life of the circuit
Lreaker, due to the faet that the skate has a flexible end
to take care of all line motion. This device is made from
an alloy consisting of 85 per cent copper.

* % L

The Ohio Brass Company occupies Spaccs 47-59 inclusive,
and is exhibiting its overhead trolley fixtures inclnding
thosc uscd for catenary coustruction, “Onc Piece” rail bonds,
third-rail insnlators and high-tension insulators. Of particu-
lar intercst ig its electrically-illuminated classification and
marker system shown in operation. The new No. 1 T'omn-
linson coupler for city service is shown in operatlon and
in such a manner as to dcmonstrate its intercoupling fea-
turcs. The Tomlinson M.C.I3. antomatic coupler is also
sliown. Pnenmatic sanders arc shown in operation and in
the high-tensgion insulator portion of the exhibit is shown the
110,000-volt suspended type of insulator as used by thie Hy-
dro-Electric Power Commlsslon of Toronto, Ont. This in-
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sulator was adopted as standard by the power comimission
after an exhaustive series of insu!ator investigations were
conducted. A model of the tower as used on this notable
transmission system is also on exhibition. An automobile
carrying pennants displaying the Ohio Brass Company’s
monogram in orange and black is at the entrance to con-
vey delegates to and from their respective hotels.
* * £

Meyer Safety Guard Company is demonstrating the pre-
vention of boarding and alighting accidents, on all typés ot
cars, through the use of its safety guard. Street railway
men from all over the country are investigating this inven-
tion and it is said a number of companies are considering
the adoption of this device.

& E kS

The Automatic Fusible Lightning Arrester Company has
an interesting exhibit in its booth at the south end of the
annex. This arrester is practically designed for trolley line
and feeder protection and has established a unique record
for protection in Colorado Springs, where electric storms
are very severe and where cars have been stopped during
storms.

%= B *

George Wilson ot Pasadena Cal, has on exhibition at
booth 401 in the main Auditcrium a model of the Wilson
continuous rail joint. The outer plate of the joint is rolled
to fit flush with the tread ot the rail at the top and ex-
tend under the base. The outer plate serves as a rider over
the joint by means of which the wheel is carried over the
joint without the usual hammering. The inner plate con-
nects with the lower part ot the outer plate and thereby
assures a perfect alignment of the rail ends. -

& 3 B

The American Wood Preserving Company, Chicago, IIL,
Space 245, is distributing copies of the analysis of ‘““Antisep-
tine,” which is an improved carbolineum-type of wood pre-
servative. According to the analysis made by Prof. Gellert
Alleman of Swarthmore College, “*Antiseptine” is shown to
be more powerful and permanent than any other preserva-
tive now on the market. The company guarantees that all
shipments will conform strictly to specifications. The com-
pany is represented at the convention by J. R. Bird and H.
W. Weihe.

* & £

The Allen street railway switch, now on exhibition in
Section 719, is attracting wide attention on account of its
simplicity and adaptability for the work intended. It is
automatic, operated by the motorman from the vestibule
Ly foot pressure. The pressure may be applied 10 or 15 ft.
before reaching the switch plate, which is in the center of
the track on the ground level and distant from the switeh
rail 15 ft. or more. The advantages claimed for this device are
that tliere is no apparent friction or grinding sound, no ex-
pensive outlay and no maintenance expense; no machinery to
protect from dir; that it will work under all conditions.
If a car on the track is not provided with the switch-throw-
ing device the switch can be thrown with a switch rod in the
old way. A. B. Allen, the inventor, lives in TPueblo.

Ed Ed E3

The Nichols Street Car Signal Company is exhibiting a
working model of its signal in Space 417 and also on the pay-
as-yon-enter cars in Spaces 180 and 184. A sample is also
shown at the Western Electric Spaces, 118-124, This new
signal is deviscd to save lifec and prevent injury to persons,
and it appeals botl to the layman and the practical street
railway man. It is intcuded to prevent accidents caused to
pedestrians passing back of one car, but in frout of another
approaching on a parallel track. An eclectric gong placed
on the rear dash, operated by the motorman from trolley
current, gives alarm when a car is approaching ou the other
track., Tlecirie lights arc nsed with thie gong and illuminate

words of warning at night, The signal is positive in opera-
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tion, and the inventor believes that it cannot fail to answer
the purpose for which it is intended.
* £ *®
The Star Brass Works of Kalamazoo are exhibiting their
well-known line of trolley wheels and harps.
& * #
F. N. Root of Kalamazoo, Mich., is showing Root track
scrapers at the booth of the Star Brass Works.
& * * * ~
J. R. Wiley is the only representative in Denver for the

Standard Underground Cable Company, Pittsburgh, Pa.
* * *

H. A. Corell, Buffalo, N. Y., representing the Corell Rail-
road Tie Company, Mt. Jewett, Pa., spent Wednesday at the
convention.

£ £ #*

A. A. Wagner and E. D. Batchelor are attending the con-
vention in the intere'ts of the Jones & Laughlin Steel
Company, Pittsburgh, ra.

Harold J. Wrape of the American Carbon & Battery
Company, East St. Louis, Ill., has headquarters at the Stand-
ish Hotel. His company is not exhibiting this year.

The American Car & Foundry Company has no exhibit
but is represented at the convention by C. P. Dickerman,
W. C. Dickerman, W. A, Williams and Thomas Plunkett.

Ed ES £

The Hudson & Manhattan Railrcad, New York, is con-
tinuing to order Karbolith car flooring of the American
Mason Safety Tread Company, specifying a carborundum-
sprinkled surface.

* * *

The Baldwin Locomotive Works, Philadelphia, Pa., is rep-
resented by C. F. Dodson, Charles Riddell and Carl H. Pe-
terson, who are making their headquarters in the booth of
the Standard Steel Works Company.

EEE

The Wheel Truing Brake Shoe Company of Detroit, located
in Space 22, reports that a good deal of interest is being
shown in its abrasive shoes, which are adapted for service
on both chilled iron and steel wheels.

The interests of the Niles Car & Manufacturing Company,
Niles, Ohio, are being looked after at the convention by J. A.
Hanna, sales manager, and F. C. Robbins. This com-
pany makes a specialty of large interurban cars.

* * %k

For the first time in several years the Joseph Dixon
Crucible Company, Jersey City, N. J., is not making an ex-
hibit at the convention. The company, however, is repre-
sented at Denver by its St. Louis representative, Charles
). Mcintosh.

. * #* *

E. H. Sniffin, second vice-president and head of the sales
department of the Westinghouse Machine Company, is at-
tending the convention in the interests of his company. Mr.
Sniffin is known among electric railway men from Maine
to California.

* £ *

F. F. Stockwell and H. R. Luther of the Barbour-Stockwell
Company, Boston, Mass., arrived on Monday to attend the
convention. Although they have no exhibit, there will not
be many railway men to whom they will fail to extend their
cordial greeting.

sk * ®

The Tool Steel Gear & Pinion Company is showing a num-
Ler of specimens of its hardened steel motor gears and
pinions. These products are made of an extra grade of
steel and it is claimed are practically indestructible.
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The representatives of the Electric Storage Battery Com-
pany, Philadelphia, Pa., are making their headquarters at
the Savoy Hotel. The party includes Godfrey H. Atkin,
manager of Chicago office; H. B. Marshall, St. Louis office;
ieorge H. Morris and R. L. Lunt.

% Ed *

The Wyoming Yarn Company, New York, is showing at
Booth 514 samples of its Wypak journal packings. This is
an all-wool product that retains the oil in the journal box
and properly lubricates the bearing. The company is repre-
sented at the convention by E. M. Tillinghast.

® % %

The Nachod Signal Company of Philadelphia is showing
its Type C signal for trolley roads by means of a minia-
ture track plan connected up to a pair of signal boxes. This
demonstration is eliciting a good deal of interest, as any
aperating condition can be produced and the etfect immedi-

ately noted.
* % %

Delegates attending the convention have an opportunity
to look into the merits of the Rooke system of fare col-
lection at Space 140. The Rooke automatic fare collector
and the Rooke fare box for pay-as-you-enter cars are there
on exhibition with R. S. Rooke in attendance to explain

their operation.
* Ed *

The Electric Service Supplies Company is showing as part
of its exhibit in Spaces 270-276 and 321-327, a new type of
automotoneer. A number of improvements have been made
in this device which will be found of interest. This company
has recently completely equipped some of the largest railway

systems with the automotoneer.
* * *

A railway crossing alarm is shown at the American Dis-
irict Telegraph office in the basement of the Colorado Tele-

_ phone building. This alarm is noteworthy on account of its

simplicity and low price. It ceases to ring when the train
is on the crossing. Mr. Alexander, the inventor, is on hand
to explain the workings of this new device.

CREE

As usual, the booth of the Taylor Electric Truck Company,
Troy, N. Y., is a center of interest to railway men. Photo-
graphs of over 30 types of trucks are shown as well as pho-
tographs of springs and wheels. This company manufactures
the Taylor malleable center steel-tired wheels known as T.
M. C. wheels. The exhibit is in charge of John Taylor and
C. H. Dodge.

# %k

For special use on cars where the regular style of tip
coes not permit the curtain to be raised sufficiently high,
the Curtain Supply Company has designed a short tip fix-
ture embodying the same principles and mechanism as the
Forsyth No. 86 fixture, and is exhibiting it at the conven-
tion this year. This short tip fixture is especially desir-
able for use in connection with a narrow curtain box.

® t 2 *

For several years past the Massachusetts Chemical Com-
pany has made a practice of distributing at the street rail-
way conventions valuable souvenirs, and this year is no
exception. The representatives of the company have an-
nounced that purchasing agents and master mechanics in
attendance at the convention will find it a paying invest-
ment to visit the company’s booth, No. 114, in the Auditorium
annex. The company’s representatives state that its past
record for giving souvenirs of value is being surpassed-this
year. A special invitation is extended to all railway men

io visit the booth today.
] * %

The Standard Brake Shoe Company, located in Space 400,
are represented by F. C. Peck and C. P. Wright, president.



OcroBer 7, 1909.1 ELECTRIC
Owing to the fact that every available foot of floor space in
the company’s roomy plant is at jresent filled with rush
work it was impossible to get out a satisfactory line of sam-
ple brake shoes for the exhibit. Either Mr. Peck or Mr.
Wright will be glad to give full information regarding their
special mixture cast iron brake-shoes.
% kel *

The Chicago Car Heating Company in Spaces 170-172 has
an exhibit of a new hot-water heater in operation. This
heater embodies a number of new features and it is claimed
will reduce the fuel consumption 59 per-cent. It also elimi-
nates the annoyance of frequently refillitig the heater system
with water necessitated by frequenti-opening of safety
valves to relieve the pressure. The system is also adapted
to heating residences as well as cars. “ is shown in opera-
tion and W. P. Cosper is in charge tg®é¥plain any points.

® %k G

E. W. Furbush, L. O. Duclos and A. E. Duclos are busy at
Booth 114 explaining the merits of the various products
manufactured by the Massachusetts Chemical Co. They have
in charge a varied exhibit of insulating specialties, including
Armalac insulating compound, Neponset, Walpole, No. “264,”
Norfolk, Re-insulating, and Dryfield insulating rubber and
friction tapes; insulating paints, Enamelac, baking japan,
asphaltum varnish; Neponset, Walpple and Union splicing;
compound insulating cement, cable wax and filling compound.

* * *

McGuire-Cummings Manufacturing Company, Chicago, is
distributing at the convention an attractive folder calling
particular attention to the single and double-truck types of
snow sweepers and snow plows manufactured by the com-
pany. The folder is several feet long when unfolded and
contains besides half-tone illustrations of the various types
of snow-handling cars, a list of the cities wherc its cars are
in use and a few letters from railway officials who have
had experience in fighting snow with this company’s equip-
ment.

* * *®

The Avery Scale Company of North Milwaukee is demon-
strating in Spaces 616-618 a patent automatic track scale for
weighing coal or ashes in power houses, mines, gas works,
etc. This scale automatically weighs and registers the num-
ber of loads passing over it. It shows the net weight of each
load and integrates the net weighings for the day. The
company also demonstrates an automatic continuous weigher
for handling coal to boilers. The company is represented
by N. C. Webster, manager, and Ben E. Ordway, southwest
representative.

* ¥ ok

The representatives of the Buckeye Electric Company are
busy this week explaining the value of tantalum lamps for
street car lighting. This company has developed a metallic
filament incandescent lamp which when connected in series
for car lighting provides excellent interior illumination. It
is claimed the lamps have an average life in service of 1700
hours and that their use makes it possible to save from $80
to $100 per year for cvery 1000 lamps installed. The com-
pany has equipped about 300 of the cars of the Denver City
framway with these lamps.

* L] *

Traffic managers insist that if you advertise a high-speed
service you must maintain it. Bearing this fact in view it
is intcresting to note that a damaged pole or wheel may be
changed in 20 seconds by using the high-speed trolley equip-
ment exhibited by the Bayonet Trolley Harp Company of
Springfield, Ohio. This prevents loss of time and obviates
accidents. Mechanical men also will be intcrested in the
Bayonet linc of sclf-lubricating wheels and axles. No bush-
ings need to be recnewed. The Dayonet people are comfort-
ably located and they 2specially invite those who are inter-
ested in rapld transit to inspect their exhiblt.
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William Wharton, Jr., & Company, Incorporated, Phila-
delphia, Pa., is exhibiting, besides its standard manganese
steel special work, a number of unique track devices, includ-
ing tongue locks for switches, clamps for guard rails, switch
stands and a new rail joint that has met with great favor
abroad. An interesting booklet, giving records of service
of Wharton manganese steel track work, is being distributed
to callers at the booth. One of the most interesting parts
cf this company’s exhibit is a diagram showing the com-
parative wear of a Bessemer rail and a cast manganese
steel rail.

* * *

This year the Curtain Supply Company is showing at its
booth something entirely new in the shape of a full size
section of a Brill open car constructed with enclosed
grooves and equipped with Ring No. 089 Curtain fixtures.
This fixture embodies the same principles as the Ring No.
89 but is larger and of heavier construction and is especially
designed for open car use. ..e Ring No. 089 fixture is al-
ways used in connection with an enclosed groove, which
makes it absolutely impossible for the fixture to escape
irom the groove when in service.

* * *

The Public Service Commission of New York, First Dis-
trict, demonstrated by the extensive tests held at Schnec-
tady and Pittsburg in 1908 that wheel guards are practical
and efficient devices to protect the public from serious in-
jury. The H. B. life guard secured the highest award in
these tests both for efficiency and economy of maintenance.
As a result of the tests the H. B. life guard was placed on
the market in the United States last February, since when
its progress has been remarkable.

It has been adopted recently by some of the largest roads
in the country in less than nine months. Some of the sys-
tems using this life guard are: Third Avenue Railroad Com-
pany, New York; Metropolitan Street Railway Company,
New York; Richmond Light & Power Company, New York;
New York City Interborough Company; Union Railway
Company, New York; Westchester Electric Railway, New
York; Tarrytown (N. Y.) Electric Railway; Long Island
Railroad; Montreal Street Railway Company; Savannah
Electric Railway Company; Chicago City Railway Com-
pany.

* * *

Not a single fatality has been reported with the life
guards in use. The following record gives a few of the re-
cent pick-ups made on the Third Avenue Railroad: April
27, man picked up on Pearl Strcet uninjured. May 5, girl
15 years of age picked up on Seventy-ninth Street, unhurt.
August 11, boy picked up on fender. August, 18, boy 10
vears old picked up unhurt. August 19, colored woman
picked up, not injured in the slightest. August 22, man and
bicycle picked up, bicycle lost one pedal. The construction
and operation of the life guard is simple and cannot get out
of order. When once properly fitted to a car, the instanta-
1neous operation makes it impossible for any person to pass
under the wheels of the car, no matter at what speed the car
may be traveling at the time of the accident. The life
guard is operated by mcans of the person or object coming
in contact with an apron or gate suspended from the car
body. Immediately this gate is thrown out of the vertical
position, the tray or scoop dropped to the ground, and held
on the rails with a pressure of considerably over 100 Ib., so
that it is impossible for a person to become wedged under
the carriage. To reset the life guard the motorman has
merely to depress a foot pedal, which is forced through the
floor of the car when the guard is tripped.

* & &

Klectric railway cngincers will be intercsted to learn
that Wm. Wharton, Jr., & Conipany, Incorporated, will dls-
tribute a new catalogue in a few weeks. This catalogue is
to be in the shape of lettered sectlons, cacli scctlon being
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confined to some specialty or subject. Thus, Section "A”
will deal with records made by Wharton work; Section “B”
with girder-rail work; “C” with T-rail work, and so on.
These sections will be combined into loose-leaf binders, into
which any additions may be inserted with little trouble.
While the entire book is not yet ready, Sections “A” and “B”
are, and the Wharton representative will be glad to fur-
nish them to those interested.
E3 % £

Among the souvenir booklets distributed at the conven-
tion the handsome pamphlet on ‘“Water Treatment” of the
Dearborn Drug & Chemical Works deserves especial men-
tion. In this book the history of the company is given
from its small beginning, and all aepartments of the pres-
ent extensive establishment are described and illustrated.
The laboratory service for the clients of the company is
carefully described, and the water treatment necessary for
locomotive, stationary, marine and other boilers is dis-
cussed. Space is also devoted to tie lubricating department
of the company’s business. The book contains a great deal
of valuable information attractively presented.

* % %

At the exhibit of the Coin Counting Machine Company is
shown for the first time the improved Johnson registering
fare box. This box automatically counts coins of any de-
npomination inserted in it, and at the same time sorts and
deposits pennies, nickels, dimes and quarters in separate
compalrtments of a drawer provided for the purpose. At
the same time the coins are registered. If a nickel is depos-
ited one fare is recorded; if a dime is deposited two fares
are recorded, etc. If five pennies are deposited only one
fare is recorded. The fare box is constructed along durable
lines and occupies only a small space. W. P. Butler is in

charge of the exhibit.
E3 % 2

The Ohmer I"are Register Company of Dayton, Ohio, has
an interesting display in Spaces 15-27. It is showing
many types of register that record from 1 to 30 classes of

fares. It also has many new devices, among them a
14-fare register, and also one for G0-fare operation. Four
types of Ohmer operating registering devices, admirably

arranged for pay-as-you-enter cars are exhibited. They pro-
vide for the collection of 2, 3 or 6 fares. A novelty about
this exhibit is that the booth is decorated with silver and
gold shields and a large flag. The seal of the State of Colo-
rado covers one shield and the seal of the State of Ohio
the other.

The H. W. Johns-Manville Company in Space 152 is show-
ing a complete line of overhead trolley material and
high-tension transmission material, including both suspen-
sion and pin type porcelain insulators for all voltages. In
the State of Wisconsin alone more than 35,000 units of J.-M.
suspension type insulators are being installed on the trans-
mission lines of The Milwaukee Electric Railway & Light
Company, the Southern Wisconsin Power Company and the
Northern Hydro-Electric Power Company. A full line of
eiectrical insulating material is shown, including ‘“Vulca-
beston” special moulded pieces, “Electrobestos” fireproof
insulation, indurated fiber controller covers, oil switch
tanks, conduit, third-rail protectors, ebony-asbestos wood in
sheets and special moulded forms. ‘Linolite,” the new sys-
tem of lighting, is in operation in both tungsten fila-
ment and carbon filament lamps, demonstrating the latest
types of “Linolite” reflectors for show-case and show-win-
dow lighting, picture, desk and table sets and weather-proof
“Linolite” for outlining purposes. “Noark” fuses and the
latest types of “Noark” car and service boxes are on dis-
play. In addition to the electrical products of this com-
pany is shown a full line of asbestos steam pipe and boiler
coverings, asbestos roofings, packings and fireproof build-
ing materials of every description.
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One of the interesting exhibits of the convention is that
at the booth of the Felt & Tarrant Manufacturing Company,
Chicago, touch operating on the Comptometer, adding and
calculating machine, is demonstrated. This machine not
only adds but subtracts, multiplies and divides. In fact, any
husiness calculation may be figured on it. It holds the
world’s records for speed in adding 500 checks and affords

an absolute method for checking the accuracy of
the results. All  prizes ever offered for speed and
accuracy on addition and multiplication, in contests

open to all machines, have been won by the Comptometer,
and it is said it llas now been barred from all contests as it
is in a class by itself.

% %

One of the innovations shown at the convention this year .
is the hot air, forced circulation, car heater which the Peter
Smith Heater Company, of Detroit, Mich., is exhibiting.
This heater is designed particularly for uniformly heating
city cars of every type. The heater occupies a floor space
only 17 in. square and is about 42 in. high. It is arranged
to take cold air from the outside of the car into an air cham-
ber and allow it to pass upward into an intake of a motor-
driven blower. The blower torces the air Into an inner
chamber surrounding the fire-box where it is heated. The
air then passes through a duct running along the floor of
the car and is distributed uniformly throughout the car
through openings in the duct under the seats.

) ¥ ok %

Near the Champa-Street entrance to the Annex, a con-
spicuous feature of the car exhibit is the handsome car
shown by the Cincinnati Car Company. This is one of five
double-truck, semi-convertible cars built for the Ogden Rapid
Transit Company, Ogden, Utah, and was intercepted on its
way to its destination to be exhibited at Denver. The length
of the car body over corner posts is 33 ft., and there are 6l%-
ft. platforms which are suspended by built-up girder trusses
which form a special feature of all equipment of the Cincin-
nati Car Company. The car will seat 50 passengers. Its
chief feature is its light weight, the car body alone weighing
but 16,000 1b. This minimum weight has been obtained
without in any way sacrificing the stability of the car. The
company is represented by Henry C. Ebert, president of the
company, who will be glad to explain to visitors the distin-

guishing characteristics of his exhibit.
* k%

It is seldom that a device exhibited before the convention
for the first time has aroused the wide interest that has
heen shown in the Jones beveled rail joint exhibited by
Duncan Bond, of Denver, in Spaces 621 and 623. Its features
are simplicity and efficiency. The rail ends instead of being
cut off vertically are cut off at a slight angle, making a
bevel. The beveled ends ‘' of rails are placed firmly to-
gether in the track, and the end of one rail then supports
the other. The feature of cutting the rail ends at an angle
out of the vertical is patented, and a royalty charge is made
for its use. The rail ends are cut to the Jones patent bevel
by the rail manufacturer. Neither the rails, splice plates,
bolts nor nuts are covered by patent; these may be purchased
in the open market. The joints are bonded by any standard
type of plastic or copper bond, no special tools or appliances
are required and no allowance is necessary for expansion or
contraction except where the base of the rail is exposed.
This joint was thoroughly tested for five years in Denver be-
fore being offered in the market, and has now been adopted
as standard by the Denver City Tramway Company. The
joint is equally feasible for laying a small or large number
of rails. A large number of delegates who examined the
tracks of the Denver City Tramway Company found it almost
1impossible to detect the joints, as the equipment passes over
the track without a jar. Owing to the interest shown in this
joint, the Pennsylvania Steel Company and Harold P. Brown
cxhibited samples also.
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Day’s guard-rail lubricator is one oi the newest inven-
tions for lubricating the guard-rail on curves. The device
gaves labor, reduces the cost of the grease and also pro-
vides lubrication, thereby saving wear on both wheel and
rail. It insures cleaner crossings, as the oil is evenly dis-
tributed, and it practically eliminates the disagreeable fea-
ture caused by particles of grease being carried over the
rail by the wheel first coming in contact with it. The cost
of operation is negligible as the work is done by the pres-
sure of the, motorman’s foot withcut interfering with his
other work. The amount of oil can be perfectly controlled,
the outlet opening being regulated according to temperature.
This invention is shown by William L. Day of Weldona,
Colo., and is exhibited in Space 419.

= = £

Over 50,000 miles of railway equipped with the Continuous,
Weber and Wolhaupter types of rail joints is the rec-
ord of the Rail Joint Company. This is equal to ap-
proximately 12 per cent of the total steam and electric
railway mileage in the entire Unite.i States and is enough to
construct a double track road encircling the globe. "The
company has abundant evidence tu prove that the factors
of safety and economy in track maintenance have been
immensely enhanced by the installation of its base-sup-
ported rail joints. The company is constantly adding im-
vrroved machinery to its facilities for the manufacture of
its base-supported rail joints. In its exhibit at Spaces 156-
158 various types of standard T and girder rail sections are
displayed, as well as different types of insulated joints.
The interests of the company at tke convention are looked
after by F. C. Webb, J. A. Greer, W. T. McCaskey, W. H.
Clark, E. L. Van Dressar and P. D. Watson.

* ES *

The exhibit of Cortlandt F. Ames of Chicago in Space 713,
contains many novelties of interest. One of these is an au-
tomatic lock nut, which will not rust on the bolt, but can
be taken off at any time. It is practically indestructible as
well as fool-proof and is adapted for motor, truck and track
work. A compound manufactured by the Ohio Filler &
Shield Company, for lubricating gears forming a shield or
coating over the teeth of the gear and pinion, eliminating
noise and the metallic contact, saving wear on the teeth
and lengthening the life of the gear is also shown, Similar-
ly, rope shield, axle shield, roof shield and metal shield
compounds protect the apparatus for which they are de-
signed, The Hercules pumping post, one of the Ames spe-
cialties, is made entirely of steel and malleable iron. It is
said that it will stand more abuse than anything made for
this purpose. Trolley poles, steel poles for all purposes, bab-
bitt metals and bronze bearings are shown by Mr. Ames.

% % %

One of the exhibits which is attracting a great deal of in-
_lerest is the 70-ft. McKeen motor car designed and built by
fthe McKeen Motor Car Company of Omaha, Neb. W. R. Mec-

Keen, Jr., formerly superintendent cf motive power and ma-
chinery of the Union Pacific, is president and general mana-
ger of the McKeen Motor Car Company and has been one of
the first mechanical engineers to realize the great possibili-
ties of the gasoline engine. The car consists of a passenger
compartment scating 54, a smoking compartment seating 10,
a 9%-ft. bagage roown, 7-ft,, railroad postoffice and the engine
room.

The car is propellc(l'by a 200-hp 6-cylinder internal com-
bustion engine bhuilt by the McKeen Motor Car Company,
which is mounted on the front truck independent of the car
body, thereby relicving the car of all vibration. The power
from the cngine is transmitted direct to the main axle by
means of a Morse silent chain transmitting power at 96 per
cent. efficiency.

The car is of all-steel construction and Is handsomely fin-
itzhed in Cuban mahogany and lighted by the Commerclal
acetylene system, One of the unique features is the ventilat-
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ing system, fresh air being delivered to the floor of the car
and the foul air exhausted to the roof. Other novel features
are the round windows, giving a wind, rain and dust-tight
window, and the center entrance which does away with the
step box. In the winter the steps are free from ice and
snow. The round windows and center entrance design also
permit of a much stronger frame construction than would be
nossible otherwise, the sides of the car forming a combina-
tion truss and plate girder.

The car is 70 ft. long over end silis, 9 ft. 8 in. wide inside
end 7 ft. 55/8 in. high from floor to ceiling. 1t weighs
68,000 1b. in working order.

The McKeen Motor Car Company now has 53 cars of this
type in service or on order by 25 railroad companies.

* £ *

The Londing tools exhibited by the American Steel &
Wire Company always attract the attention of practical
railroad men. The single-end four-spindle drills, both hand
and motor driven, are unique and simple in design, re-
inarkably efficient and are admirably adapted for quick and
accurate drilling of rails for bonds. A very interesting rail
Lond testing‘equipment made by this company is shown
for the first time. The measurements of rail-joint resist-
ances are read off directly from self-winding tape lines in
feet of rail. The instrument differs in design from any-
ithing heretofore shown and is well worth seeing. Bonds
of various types are \shown, amon:z them those adopted in
the electrification of the New York, New Haven & Hart-
ford Railroad, New York Central Railroad, Pennsylvania tun-
1els in New York City and the feeder rail bonds for the
Detroit River Tunnels. Paper and rubber insulated lead-
cncased cables are shown, also springs, wire rope and Ameri-
can right-of-way fence, and other materials of interest to
railway men.

In Space 413 in the Auditorium Building will be found
the attractive exhibit of Invincible renovators, manufac-
tured by the Electric Renovator Manufacturing Company
of Pittsburg. This exhibit is in charge of C. P. Fenner,
sales manager of the company, and Mr. McCauley, the local
1epresentative. The exhibit includes the Commercial and
Tlomestic models of the Invincible machines, which are suit-
able for the cleaning of the interior of cars, including up-
holstery, curtains, etc., and also for the blowing out of gen-
erators, car motors, and other inaccessible parts of the
cquipment. These machines are also very largely used by
hotels, theaters, churches, lodge-rooms, apartment houses,
etc. A new production is the Invincible Junior machine,
which is light and easily portable, but at the same time
I'as a degree of efficiency approximating the larger mod-
els.  This small machine uses only a 14-hp notor, and
weighs only about 65 1b.

% %k

The Electric Service Supplies Company, Philadelphia, Pa.,
has a large booth in the Auditorium opposite the convention
hall entrance where it is exhibiting a number of new spe-
cialties and a full line of standard apparatus. Among the
new devices shown are the lmproved St. Louis {rolley wire
pick-up which is adjustable to take any size of wire; a dou-
ble air valve for operating a Keystone pneumatic sander and
Keystone gong ringer; an improved design of Automotoneer
and controller handle with adjustable lock on the controller
shaft and a new type of line hghtning arrester, Lyon rein-
forceda steel gear cases, Keystone trolley material for ordin-
ary and catenary coustruction, protected rail bouds, bell
cord and other standard apparatus arc included in the ex-
hibit, In the center of the booth is a full-sized operative
section of a “Pay-Within” car. This feature ot the exhibit
has attracled attention from nearty every railway man pres-
ent at the convention. A number of large orders for cars of
this {ype are in prospect as a result of the convineing den-
onstrations of this sample eguipment,



EARLY HISTORY OF CARBON BRUSHES IN'THE UNITED
STATES

The following interesting review of the history of carbon
brush manufacture in the United States has been prepared
from notes furnished by J. S. Speer, president of the Speer
Carbon Company, St. Marys, Pa.:

Carbon brushes were first manufactured in the United
States in 1887 by James Partridge and Robert Loughlin.
The factory was located in Mahoning, Pa. After considera-
ble experimenting these two pioneers in the field succeeded
in producing motor brushes which operated very satisfac-
torily on old Sprague motors which were among the first
commercial dynamo-electric machines on the market. 1In
1890 Mr. Partridge and Mr. Speer organized a company and
built a factory for the manufacture of carbon brushes at
Sandusky, Ohio, where the famous Partridge self-lubricating
carbon brush was made for many years. In 1899 the Na-
tional Carbon Company bought the Partridge Carbon Com-
pany’s factory and Mr. Speer went to St. Marys, Pa., and
organized what is now the Speer Carbon Company. The car-
bon brushes made in 1893 to 1895 gave a mileage in service
of 5,000 miles, which vas considered phenomenal at the time.
The brushes made by the Speer Carbon Company at the
present time give records of from 50,000 to 60,000 miles.

&

EXHIBIT OF THE LORAIN STEEL COMPANY

The Lorain Steel Company is showing an approved form
of tongue switch. The main structure is of open hearth
steel. The wearing plate, which extends beyond the tongue
hoth at the point and heel and the tongue proper are made of
the well-known “Guarantee’” brand of superior, high quality
managanese steel. The inherent feature of this switch is
in the broad bearing given to the tongue at the heel. The
diameter of the tongue heel is 935 in., assuring a solid bear-
ing equal to 60 sq. ins., or five times the support accorded in
ordinary sireet railway practice. Almost this entire area is
found in the base of the wearing plate, which is ground to
a perfect bearing for the full length of the tongue, only a
small portion in the center being cored to admit the lug
which is cast fast to the base of the tongue. This lug is
not depended upon to center the heel bf the tongue, this of-
fice being performed by the sides of the cylinder which are
eround to a perfectly true circle to receive the heel of the
tongue in an absolutely perfect mechanical fit. The lug is
provided as a means of retaining the tongue on its perfect
bearing under conditions of snow, ice or mud. By applying
nressure through the small lever shown, the tongue is held se-
curely on its bed with a pressure of over 2 tons, and yet may
be thrown with the ordinary switeh iron, and if required to
be removed the operation is one only of a few minutes. Pro-
vision is made to attach a box to either side of the switch,
containing spring or locking mechanism, and all tongues are
provided with a small lug on the lower side, near the point,
for attaching to spring locking device or electrical equipment.
The mechanical features are such as will appeal to all users
of special track work material, viz., simplicity and fewest
possible parts. The switch is furnished in 7 and 9-in. girder
guard rail sections, or with ends to match 6, 7 and 8-in. high
"U-rail sections. The main structure is not less than 7 in. in
depth even when the ends are made to match 6-in. high
T-rail. .

In steam railroad crossing construction is shown a solid
manganese steel crossing. This type is fast replacing the
“built-up” type made of rolled rails, fillers, brackets and
bolts, as these are almost entirely eliminated by casting the
structure in one solid piece. The use of bolts, ete., is ab-
solutely dispensed with excepting at the outside joints con-
necting with the main tracks.

Railroad frogs for main line use with manganese steel
centers, frogs for sidings or extra heavy yard service with
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wing rails only of manganese steel, and various railway track
specialties where the use of manganese steel has become an
important feature in railway service are exhibited in various
forms.

Specimens of electric welding of tracks are also shown in
all stages of this interesting process. The Lorain Steel
Company is represented by a number of officers of the com-
rany and the exhibit is in charge of A. S. Littlefield and S.
P. McGough of Chicago.

o
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THE RECOMMENDED RAIL SECTIONS

C. W. Gennett, Jr., calls attention to a statement in sec-
tion 1 of the concluding recommendations of the commit-
lee on way matters, which presented a report on Oct. 5, as
published in abstract in the Eiectric Railway Journal for
Oct. 6, 1909, page 698. The report read that the committee
remommended the use of ‘“T-rails weighing not less than 80
Ib. per yard, adopted as ‘recommended practice’ by the
American Railway Engineering & Maintenance of Way As-
sociation, April 22, 1908.” Mr. Gennett, who is engineer in
charge of rails and rail fastenings for R. W. Hunt & Com-
rany, Chicago, and has closely followed the development
of rail rolling, has noted that the section which should have
been mentioned in the report was recommended originally
by the American Railway Association and not by the Ameri-
can Railway Engineering & Maintenance of Way Associa-
tion. Anyone interested in the details of this rail may ob-
tain from Mr. Gennett, who is stopping at the Shirley, a
pamphlet which presents complete drawings and dimensions
i the 80-1b. rail section as adopted by the American Rall-
way Association. :

é
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The Atlas Railway Supply Company of Chicago is showing
a full line of Atlas rail joints, tie plates and rail braces.
* & %

H. B. Logan, president of Dossert & Company of New
York, reports the receipt of an order from the Milwaukee
Railway & Light Company for 1000 new type cable tap con-
nectors to take a 400,000-cm copper branch cable off of
800,000-cm aluminum feeder cables. The device is a varia-
tion of the standard Dossert cable tap connector, giving
aluminum contact where the tap is taken off the aluminum
feeder cable and copper contact where the copper branch
cable enters the connector. H. B. Logan is showing the new
connector at the convention.

L .

Representatives of the Kerite Insulated Wire & Cable Com-
pany, while being shown a view of the city from the roof
of the Boston Building by E. E. McClintock, superintendent
of the Mountain Telegraph Company, observed a coil of about
50 ft. of telegraph cable lying on the roof. Upon investi-
gation it was found to be Kerite. When asked about it Mr.
MecClintock stated that the coil had been lying on the roof
for a year and was a section of a piece of cable which is
in use and had been purchased by the telegraph company
some eight or nine years ago. The cable was tied up with
a piece of Kerite wire and both the tie wires and the cable
were in good condition. Mr. McClintock has presented Mr.
Miller of the Kerite Company with a piece of the section
of the cable and of the tie wire, witha a letter stating the
circumstances. #

* * %

The TUtah Light & Railway Company, Salt Lake City,
Utah, has a delegation of seven of its representatives in at-
tendance at the convention, as follows: Joseph Wells,
general manager; R. E. Hunt, assistant general manager;
Will Brown, auditor; L. L. Dagron, engineer; E. E. Frank
lin, master mechanic; A. E. Baum, superintendent of con-
struction; W. Scott, superintendent of overhead construction.





