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The Busiest Day 
Yesterday was the busiest day of the week, as all six 

of the associations represented at Atlantic City held meet
ings. In the morning all four of the affiliated associations 
were at work. The accountants began their convention, 
the claim agents concluded theirs, and the engineers and 
transportation and tr affic officers were half way through 
t heir respective progTams. In the afternoon the engineers 
met ':lgain, the American association held its second session 
and the manufacturers gathered toget her fo r the single 
meet ing which they hold dur ing the year. It was the peak 
load of the most successful convention which the American 
Street & Interurban Railway Association has ever held. 

Data Sheets 
::\lost of the commi.tt ees r eport that only a small number 

of the member companies replied fully to the in<] ui.ries 
sent out on the data sheets. The members of the d iffer ent 
committees make a grea t many sacri.fices in time and com
fort during the year in the preparation of their reports and 
should receive all of the co-operation possible. It is a 
han dicap to them as well as to the association if they are 
obli.ged to work without exact information as to the tech
ni.cal conditions under which companies in other pnrt s of the 
country carry on their service. Each com pany whi.ch fills 
out a data sheet is benefiting itself as well as every ot her 
company in the association an d great er attention to the 
requirements of the committees i.n this respect would add 
materially to the value of the work which they can ac
complish. 

Committee Reports 
In spite of the handica p from the lnck, in many cases, of 

very mnch, material to work from, the commi.ttees brought in 
splendid papers, and now that this condition is rcf'ognizcd 
it wi ll doubt less he remedied next year. All of the asso
eiati.ons have evidently come to recogni.ze that committee 
work can be of a value wi.th which no other part of the pro
grams is exactly eomparablc. This is due to the fad that 
the report of a committee r <'prcscnts the different, some
times conflicting, standpoiuts of a number of indivi.duals. 
The committees in several instauces h:w e snpplemcnted the 
knowledge possessed by their own members with informati.on 
obtained by corresponding with outsi.de companies. An 
individual. no rnntt <'r with what pai.ns he may have pre
pared a vaper containing valuable material and presenting 
opinions that have been studi.ed ,vith care, cannot well bring 
to b<'!: .· i lJ ~ same different standpoi.nts which are presented 
jn committ 'C work. W. Caryl Ely referred, in hi.s address 
w the Tran "1ortation & Traffic Association on Tuesday, to 
the need of comparative analyses of the operating result<> 
of various con uanies. Such analytical work the committees, 
not only of th1 .::- new association, but of the other associa
tions, will do well to continue. 

Report of the Committee on Standards 
The repor t of the Committee on Standards of t he E n

gineering Associati.on this year takes up only couplers, 
bumpers, steps and platforms, but after a careful 
review of the field by the executive committee, these sub
jects were considered the most important to s tandardize. 
The large table of dimensions which accompanies the report 
of the committee shows a wide variety in the dimensions 
of these parts of the car equipment. In a few cases where 
a number of roads are controlled by the same interests, an 
attempt has been made to adopt certain heights of coup
lers and bumpers, but there has been no concerted attempt 
in most parts of the country to bring about uniformity 
in this particular. To the isolated line, an effort to s ta nd
ardi.ze these parts may seem hardly worth the expense but 
the lapse of a few years may witness the inclusion of such 
a road in a chain of properties ancl t he operat ion of inter
urban cars over its tr acks. The matt er will then become 
of vi ta l importance. 

W hen analyzed, the repor t of the c·o tmni ttcc, so far as 
hcig·hts are concerned, will be foun d to comprise two prin
cipal recommendations: one relates to the height of coup
lers for city cars, the other spcci. fies the height of coupler,; 
for interurban cars. The other dim<'nsions, sueh as those 
for bumpers depend directly upon these. The heig·ht 
being settled , the typo of the coupler remai ned to be deter
mined. For internrbnn car s, the logical design is that 
which wi.11 automa ticnlly couple wit h the standard steam 
car coupler, but which will be provi.ckd with s11ch nddi
ti.onal att achments as may be necessary to keep I he couplers 
from opening· when on the short radius curves an<) sharp 
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ch1111ges in grade which are common on the arnrage electric 
line. According to the report of the committee, such coup
lers are, or will soon be, available for use in a variety of 
forms. 

On many lines, ( li e question of the standardization of. 
the height or form of the coupler poss·esses but little present 
in terest. Outside nf th(:ir occasional use for hauling dis
abled cars, the co11tpanies do not require couplers and under 
these conditions woultl probably not care to go to any great 
expense to install ne,v couplers or to adopt the other recom
mendations of the committee so far as their existing rolling· 
stock is concerned. The committee l1ardly C!Xpl~cts this, 
but the· present ('Hr:- cnn110! bst forev<:r n11d tlwre will be 
a distinct adv:rnh:ge in incorporating the proposed stand
ards in any new ears ordered, as they will then not only 
be able to coup!<~ wi lli those of other roads which lirtv(· 
adopted the stand,1n1 dimensions, but will possess a vahH, 
for sale as second-linnd equipment, which 1 he~· would not 
otherwirn have. 

Report of the Committee on Education 
The suggestion made by Prof. Norris last year of the need 

for the establishment of ap prenticeship courses on electric 
railways led to th e appoi 11t.me 11 t by Presidei1t Goodrich of 
the committee whose report was presented by Prof. Norris 
yesterday. Similar committees, it might be said, ha ~; ~ been 
:ippointed by other technical organizations, and are doing 
excellent work, notably in the case of the Institute of .1£ki 
t rical Engineers and 011 I he sten m roads. Althongl: the com
mittee had no definite plan to propose yesterday, .idence of 
its work during the time since its appointment was shown 
by the statistics compiled of the apprenticeshi .J courses in 
the stealll railroad, gas and electric lighting ;_11dustries. As 
the report clearly indicates, there has been a revolution in 
the opinion of those in charge of enginee;·ing enterprises of 
the value of the technical graduate. Part of this is due to 
the growing necessity for a knowledge of science and engi
ueering in most large business enterprises of the present day, 
part is due to the fact that as there is a constantly increas
ing number of technical g-raduates in places of responsibility 
there is better apprecia tion of the instruction which is being 
given in the technical schools, and part of it is undoubtedly 
due to the schools themselves in better fitting their graduates 
for the requirements of business. 

The large electrical manufacturing companies, whose work 
necessarily requires a high grnde of scientific employees, have 
long been aware that the technical schools could provide them 
with a most desirable cbss of men, and in many universities 
t he selection of the works of one or another of these large 
companies for "post-graduate" work has been considered for 
years as a matter of course after g-:raduation from the elec
trical engineering course. Some of these men have finally 
f ound their places among the operating eleetric railway com
p anies, but there seems to be no valid reason why they should 
i10t be invited directly into railway work, to the advantage 
both of the companies and the students. A similar plan, as 
indicated by Prof. Norris, is followed in the steam railway 
industry, and has been commenced in a modest way by two 
electric railway companies. The benefits of the system apply 
not only to the engineering department, but to other portions 
of the railway work as well. There is no reason why a 
knowledge of engineering should disqualify anyone from 
proficiency in those branches whose primary demands are 
for administrative ability rather than for a training in engi
neering. On the contrary, the mental training acquired by 

scientific study and in solving analytical problems and the 
confidence which usually ac~ompanies k~owledge, should be 
of equal benefit in managerial as in engineering work. 

We have not touched upon the other features of the work 
of education mentioned in the report, that is the instruction 
in engineering theory given to tl1ose wbo h:we devoted them
selves io the practical side of the work. This naturally 
accompanies the instruction in practice to the technical grad
t1ate, for a comprehensive plan on educational work should 
include both phases of the subject. Instances of the practice 
of the New York, Brooklyn and Boston Edison Companies 
are Yet·y instructive in this connection, and according to the 
testimony of those in chnr g·e, haYe been followed by satis
factory results. 

Discussion or the Program? 
:Many of thorn who ha \'C alicndPd the meetings of the 

Transportation & Traffic association have remarked on the 
interesting and full discussion which has taken place after 
the reading of all papers and committee reports presented 
before thnt body. This discussion lws been so general and 
extended that it has oliligec1 tlH' officials to depart from 
the regular puhlid1ed program in seYernl important re
spects. The interesting featurf's of t hi s program, however, 
will not be abandoned. The)· are simply postponed and 
earrie.d out in r egular order ~1t the various sessions. It is 
always a ffues tion witb a presiding officer whether the bet
ter plan is to carry ou ( cnel1 day the program that was 

. outlined before the sess io11 beg·an or to permit such discus
sion to be heard ;i s may Le suggested by the opinions and 
facts brought out. If the Transportation & Traffic associa
tion had adhered to the program prepared in advance some 
of the most valuable discussions that have taken place at 
the meetings this year would haw bee n lost. Next year 
it may be thought advisable to allow more time on the 
program for the discussions. It is certain that such time 
will be needed if the reports and papers in 1909 <lo not 
fall helow the high standnrd set this ~· enr. 

The Exhibits as Seen by an Outsider 
A shrewd observer commenting on the l' Xhibits, ~emarked 

in conversation yes terday, that while the general public is 
E:vidently interested as it strolls aroun d from booth to booth 
of this fine exhibit, there is practically nothing that ml;llres 
an appeal for direct purchase. An electrical exhibition, pure 
rind simple, bring·s to notice more and more each year things 
that the consumer is solicited to buy directly and personally 
- even lamps. The g-:rowth of the central station industry 
is based partly on that co-operation of the public in the 
purchase of apparatus. But in the traction industry it is 
fundamentally different. The private individual is unknown 
who buys himself a trolley car. The public enjoys and 
realizes the service of the entire apparatus through the 
agency of a public utility corporation; and it is to those 
men-except engineers, managers, specialists-that the argu
ment must be made. Possibly indirect pressure can be 
brought to bear by public opinion aroused in favor of some 
specific device, but it is a negligible quantity. The manu
facturer who makes good in the electric railway field under
goes a fire of critical searching judgment unequaled in any 
other electrical art, and that alone sets a seal of emphatic 
approval. This may be one reason why the fiel,l is so sel
dom swept by crazes and fads, which sometimes invade the 
mechanical world quite dangerously. 
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Conventionalities 
" 'l'he strenuous life.'' Seven meetings in one duy. \Vhew ! 

Mr. W. M. McFarland, vice-president of the \V cstinghouse 
Electric & Manufacturing Company and a member of the 
Executive Committee of the l\fannfacturers' Association, who 
attended the first two days of tlw <-0 11 vent ion, re turned home 
Wednesday. 

The St~nc & Webster Engineering Corporation , of Boston, 
1\fass., is represented by D. P. Robinson, president; F. R. 
Coates, F. N. Bushnell , L. II. Parker, l\Iark Lowd, manager 
Southwestern officP, n11<1 E. C. England, all stopping at 
the Hotel Brighton. 

Alanson P. "Lathrop, vice-president and treasl\rcr of the 
American Light & Traction Company, of New York, is a 
shrewd, practic,d student of th11 exhibit on the Pier. This 
holding company operates traction properties at San An
tonio, Tex., and Muskegon, 1\Iich. 

The Roller Chair Committee has arranged to have roller 
chairs stationed at the entrances of the 1\farlborough-Blen
heim, Traymore and the Chalfonte Hotels to-night, between 
the hours of 7 :30 and 9 p.111., for the use of delegates and 
guests attending the the a trc parties of the evening. 

Genial I-I. L. Shippy, the Rocbling salesmanager, decided 
to come to the convention when he learned that the Shel
bourne grill was still ope11. Otherwise his du ties in New 
York would have been far too pressing and onerous. With 
him to greet a host of friends and customers were Messrs. 
Cockey and Bowman , of New York and Cleveland, respect
ively. 

One of the '' old timers'' has asked us to request all 
other veterans of the electric railway business to meet 
at the ELECTRIC RAILWAY JOURNAL Booth at 3 :30 p.m. on 
Thursday to haYc a group photograph taken. The invi
tation is especially addressed to Messrs. Smith, of Omaha; 
Goodrich, of Hartford; Akarman, of Newark, and 1\Iajor 
Evans ; but anyone who has been allied with the electric 
railway indust1·y for an equal length of time is eligible. 

Ale;, Dow, immediate past president of the Association 
of Edison rnuminating- Companies, came on to Atlantic 
City with Mrs. Dow, to recnp era te from the fatigue of the 
recent highly successful c01wention at Lenox, in the Berk
shire Hiils. They are staying· at the Marlborough-Blenheim. 
1\fr. Dow is president of the Edison lighting interests at 
Detroit, and a dist inguished leader in that branch of the art 
with which he has been so long and so closely identified. 
He has a host of friends in the traction field. 

An entertoinment for the ladies of the convention will 
be given on Thursday afternoon from 4 to 5, in the Solar
ium of the Marlborough-Blenheim, when Miss Amy Grant, 
who enjoys an enviable reputat ion as an accomplished 
artiste will o-ive a series of musical readings, i. e. 

, o• n h 
recitations with music. The intellectual pleasure of t e 
performance is quit e unusual, and those who have never 
heard 1\Iiss Grant should not let this excellent opportunity 
slip. The admission will be by official badge. 

An authentic rumor credits John G. Buehler with an in
tention of becoming a balloonist or aeroplanist. Ever since 
the two American aeronauts fell from 2000 feet up, last 
Sunday, the sport of "air climbing" has appealed to him 
irresistibly. That same day and hour he underwent the 
mortification of being towed in by McGowan after his auto 
broke down; and he and Vanderbilt have firmly decided no 
longer to chase the "bubble" reputation for speeding and 

scorching. 1\fr. Buehlcr's movements arc shrouded in mys
tery, but it is understood he will leave Atlantic_ City by 
water, and sell his auto for use as a roller chair on the 
Bonrdwnlk. 

'' It · cuts dirt,'' is the phrase describing a piece of 
rncuum cleaning apparatus shown in the General Electric 

· h 1 " 
0

d ·1 ay pergola. "Seems to me I'm 111 t at c ass sa1 a ra1 w 
president mournfully as I.e looked at the device and remem
bered the scorn and contumely he had endured of late 
because he had been trying to build up the community in 
which he lives and works. 'l'aken as a body, there are 
no men in the country more devoted to the upbuilding of 
thei r local interests, than the railway managers- and in 
return they have often, too often, to "eat dirt." 

Daniel M. Bl'nd,v, of the Bmdy Brass Company, is a 
visitor to .Atlantic City, as he makes it a positive rule never 
to let a railroad convention go by without being present. 
This principle applies both to steam and electric railway 
conventions, at both of which he has many friends. Mr. 
Brady is being accompanied to this convention by John W. 
Gannon, who is a son of Frnnk S. Gannon, formerly gen
Pral manager of the New York City Railway. Mr. Gannon, 
Jr., is connected with the Brady Brass Company. _Mr. 
Brady has with him a few boxes of his well-known pencils. 

'J'hc theatre parties organized by the Entertainment Com
mittee for Thursday night will bt• most delightful af
fairs. Two houses have been taken for the affair, the 
Savoy and the Apollo, and tastes both grave and gay 
will be gratified. At the Apollo Robert Edeson will 
perform in "The Call of the North,'' and at the Savoy, 
the light musical comedy will be gfrf'n of "Gay New 
York " bv a re0 ·ular metropolitan company. Admission 
in b;t h i1~-stances

0 

will be by official badge only, and there 
will be no reserved seats, except for the officers of the 
Railway AssoC'iations, who will oecupy the boxes. Both 
performances begin at 8 :30. 

Elmer P. Morris is trying to get Stedman to ·write ~ 

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

H. 1\I. Edwards, head of the accounting staff of the New 
York Edison Company, is here as a special con£ erence com
mittee on accounting from the National Electric Light Asso
ciation, over whose accounting section he presided at the 
Chicago convention last 1\Iay. 1\fr. Edwards is a strong be
liever in joint consideration and disposal of the financial 
methods, forms, etc., involved in the requirements of the 
various P ublic Service Commissions. He holds that the un
derlying questions are very much the same, and that a united 
front on the part of the public utilities will smooth away 
difficult ies both for the corporations and for the commissions. 

The afternoon tea at the Country Club, for the ladies, 
provided by the Entertainment Committee, was another 
of the distinct successes of this notable convention. Near
ly 150 ladies went out on the touring automobiles provided, 
and found the ride very pleasant through the rural part 
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of Atlantic City, the existence of which many had not 
even suspected. During the afternoon there was clock golf, 
and a concert was given by a first-class team of Italian 
musicians. The links looked their best, as did the quaint 
little club house, with t he gathering of women in gay 
garments, against the backgrounds of rich foliage. An 
early return was made to town on acconnt of t he shorter 
day, but the snnset was a magnificent fin ale to all. 

Ray D. Lillibridge and wife wrre the g1iests of F. J. 
Baird, of ClcYeland, touring from New York to th e 1'Jarl
borongh-Blenheim in J\1r. Baird's new Packard automobil e. 

R. D. Coombs, structura l engineer of the P cn nsylYania 
Tunnel & 'I'erminal Company, was seen "walking the p lanks'' 
on Tuesday under the ciceronag·e of Vv. D. Archbold, of the 
Archbold-Drady Company. 

W. B. Cleveland, president of the E lectric Rai lway Im
provement Company, CleYeland, 0., was unable to a ttend 
the convention this year. He had plan ned to he among those 
present bnt was detained at the lnst moment by business. 

Ernst F. Hartmann of the Carbolineum V{ood Preserving 
Company, de<·i<led at the lasl moment to come down witl1 an 
exhibit. I t is located on the south side of the pier near the 
Aquarium. Samples of treated cross arms nrc on exhibition. 

The committee which has charge of the <· hair transporta
tion upon the Boardwalk is so zealous that "pushers-in" are 
stationed at the various hotels to see that the members of 
the associations take fnll advantage of the chances to look 
like invalids. Many delegates fail to learn that these chairs 
are neither "pay-as-you-enter" nor "pay-as-yon-leave." 

J. K. Forrest, who has been visiting this eonn try from 
England, came down to the exhibit on 'Monday with C. G. 
Young, of J. G. White & Company, and sailed for home 
Tuesday on the "Lusitania," saying that eYen in that brief 
inspection he felt he had put bi1m,elf abreast of the best 
Ameriean practice. l\ lr. Forrrsl was, nntil recently, in 
charge of rolling stock and the oyerhead and feeder system 
of the Capitol & Buenos Aires Grand National Tramways, 
Argentine Republic. His hcadquarlcrs are now in London. 

\Yilliam 0. Hay, president of the ::\Iontgomery Traction 
Company, general manager of the Easton & \Yashington 
Traction Company and secretary of the Northampton Trac
tion Company, of Easton, Pa., is at the ::\1arlborough-Blen
heim with Mrs. Hay. He is accompanied by D. L. Beaulieu, 
superintendent and purchasing agent of the Northampton 
Traction, and several other employes of the three companies 
mentioned. l\fr. Hay's brother, Thomas A. 11. Hay, presi
dent of the Northampton Traction Company, is expected on 
Wednesday. It is an interesting fact that the I-Tay brothers 
have been prosperous shoe merchants at Easton for many 
years, in fact they sold so many shoes that to reduce the 
undue consumption of their product they went into electric 
r;lilroading, so they are sure to make money either way. 

Roller chairs are, as usual, furnished free to all delegates 
and guests of the convention wearing official badges, for use 
between the hours of 9 a. m. and 6.30 p. m.; except Wednes
day and Thursday, when the evening hour is 9 o'clock. The 
garage stations are at the main entrance to the Million Dollar 
Pier, the Marlborough-Blenheim and the boardwalk opposite 
the Chalfonte. In addition, details of the service cover r e
duced rates for special and private chairs, as set for th in 
the official programs. The enter tainment committee has a 
roller chair sub-committee, of which R . F . Hayes is chair
man; and a regular roster has been scheduled by which he 
and other members of the entertainment committee supervise 
the whole service and "check the checkers" at given hours. 

AMERICAN ASSOCIATION- WEDNESDAY 

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

Prof. D. C. Jackson, of the l\Iassachusetts Institute of 
Technology, sent a written contribution discussing the report. 
He said that but a few electric railway corporations had 
shops and construction organizations of such magnitude as 
to make it desirable to establish an apprentice organization, 
but tha t there ,, ere doubtless some companies who could 
earry on sueh a system. On the other hand, there are many 
eompc..nies which employ a large number of men who are 
without an advanced technical training. Such companies 
would fiird it well worth while to establish courses like those 
conducted by Prof. Sydney \V. Ashe, for the purpose of 
stirring lhe employees' enthusiasm. He also believed that a 
p lan similar to the Trustees Gas Educational Fund might 
gfre excell ent results if adopted by a number of the electric 
railway companies, provided it was placed under wise and 
adequate management. But he wished to _protest against the 
infer ence which the committees' report might leave on some, 
uamely, that either of these two types of educational effort 
ca n se1Te to improve the usef ulness of graduates of adequate 
engineering courses. It is possible that these processes 
mig·ht make such graduates more effective operatives, but it 
is mahifest that they would do liitle more for them, and 
thus would canse a waste of time if applied to such an end. 
On t he other hand, he expressed himself as a hearty believer 
in the cadet system of the United Gas Improvement Com
·pany, and he presumed the cadet work of the Rochester 
Railway Company an d the Pnbli c Service Company was 
equally effect ive. It seemed likely t hat an extension of this 
eadet system amongst the various electric railway companies 
would lead to an ultimate enlargement of the body of com
petent and able eng·ineering and executive officers which the 
companies ha?e to draw from. To the development of the 
cadet work, the engineering schools ought to offer every as
sistance. To the development of apprenticeship systems the 
engineering schools can only offer advice and encour agement, 
because such arrangements belong to the production of 
skilled mechanics and operatives, and are outside of their 
normal and appropriate sphere of education leading to engi
neering· in a broader and deeper sense. 

C. H. Hile, Boston E levated R ailway Company, gave it 
as his opinion that through a co-operation of the railway 
(;ompanies with the technical schools and industrial schools 
the former could expect much help. H e referred to the 
practice on the Boston Elevated system, which is to put a 
boy in one of the var ious departments of the company for 
a cer tain number of months to learn the business, a specified 
time in one place and a specified time in another. The boys 
keep shif ting ar ound but in the meantime are progressing 
and gradually advanced to higher positions, and eventually 
are selected to fill more or less important vacancies in the 
company's force. Some of them finally reach the higher 
positions. He thought that in the •matter of industrial 
schools there was a great deal of hel'p which could be given 
by night cburses, and that the company should encour age 
the boys in attendance upon the night courses, and also 
should allow the boys to attend other courses, if necessary, 
permitting them to t ake a leave of absence of several weeks 
or months, at certain times of the year, so that they might 
progress in their studies. He thought that if these students 
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shou ld speeiali ze at a ll, it s hould be vC'• :: near the end of the 
course, because t hey will ha ve to learn many of the minor 
<let:iils when they sL<1rL in business. Tliey must start at the 
foot of the lnclder, awl with the development of their me11tal 
facu lt ies they conk! take np specia l lines of work. He be
lieved that i. he electric railway companies dill not appreciate 
t he importa nce, f nlly, of eo-ope1·aLio11 in these matters. 

Rowan.I 111
• Grnnt, Senlt le, cleserilwd the system emp loyc~l 

by Stone & \Vebs!er, who had estab lislied surne years a~u 
what is ca.lled the ''Slm1L0 nt (~ot1rse." Nlone & \YebsltT, 
however, do not. go iutu lite niatl c•1· of trniu ing shop men, or 
into any system of sliop apprentic·es. They take from !lie 
technica l Sl·hoo1s, thrnug-h (',ll'el'ul sell·diu11 aided by the p1·0-
fesso rs of the e;frsscs, young men wl]I) h:we lwen at tl..e 
schools for four or five years, a C(•rt ain unmbPr of theu1 
ead1 year. '!'hey are u:-;ually the mel"iL meu of the vari,iu:-; 
colleges and (edmi.ca l sc hools who ll esire to take sel'Vi<'e with 
tl1e firm. T hese young rne n nre taken into the lhston o!Ji(•C, 
where a ll U1e detni '.s of the various l'ompnnies, surne 30 in 
number, operated tl1rongl10ut the UnitPLl Slates, are cared 
for. T he young men are g·iyen an opp ul"lunity to learn tl1 t~ 
systems of re ports au<l other details of u1wrntion of the 
firm. T hey are also given some engineering studies to work 
up. The usual pay (.o begin wit!J is $60 a month, whieh 
is sufficient lo enab!e the young men to li,·e in a proper 
manner. These yonllg men a r e sent to the Yarious com
panies controlled by ( he firm. Some are put to work in the 
powe1· stations, some in the sub-stations and some take up 
electrical engineeriug or mechanical eng·ineering·, wliile still 
o!.!Jers may go i. nto the transportation department. The 
speaker believed that from the large number of men th ey 
take each year it is possible to discover (hose who have the 
requisite qualifications i.n eng·ineering and can be made 
managers of one of the compa nies. T!Jere are four students 
who entered t!Je service of the fil'm not to exceed six years 
ago, ·who are now handling small compani es. All engineers 
do not have qualifi cations for business management, and 
such as lack this faculty are allowed to develop their talent 
a long engineering lines in the various d epartments of rail
way work. The speaker believed it was absolutely necessary 
for the manufactu1·ing conrerus of t he countt·y as well as 
the st reet railway companies to foster (echnic:d and industrial 
schools to the fullest possible extent so t !tat there rniglit no;; 
be a d earth of capable men for the places to be filled. 

L. S. Storrs, of Bosto n, remarked that l\fr. Grant had 
substantially co,·er ed the points he had in mind. He e11-
do1·sed · l','. r. Grant's statement that there was a dearth of 
pro] erly trained teclmical men in many of the positions in 
t he st reet rni lway compa11ies and he als::i bcliend tlwt the 
gr eatest possible assistance should be lent to th e tec!Jnical 
and inrlustrial schools. 

J',fr. Ely then deliYe1·ed an address on the subject "How 

can ! he Ameriean Street and Internr lm11 Ibihrny Assoeiatinn 
and i:s Af'filiated 1\ssociations be nrnde of the gTeatcsl vnlne 
to the ]\:ember Con1panies1" l\'1._ Ely saill that the \\'Ol'k 
which the affi li ated assoeiat ions hnd to do was of great 
magnitude, nnd he be lie,ed thnt the llifferenl r h1sses of' wo1·k 
should be s nbdi,·ided an l eommilt ed to the cal'e of v:wiuns 
committ ern so that ample rime co!lld in tlwl way be lwd to 
proY ide for l ite prope1· inYe,-tigation of any sabjcd \\·hit:11 
w,~s pen din _g befo1·e t he ns:--1H•intio11s. Thal til e wo rk done by 
t he <'ornrniUees of l ite asstwiatitm np to the p resent time 
had heen s p lendidly done !ta:-; bt•1!11 eri de1wed hy t hl' res1il :s 
of th e commiltl·e reports at the pn•:-;e11t meeti ng. Ile be
liencl thnt all the companies t lint are members of the asso
,ciation should take a most active i11lerest in its affairs an<l 

1 hereby f-;l'("lll' L' t lie \'l't'.) gre.tl re:-;ults whit It wuuld follow 
from Sll(•h ('OIH·<• rl ed U( tio11, \\'hid1 would be of mut1rn l a1l
vau(age bo th to t he pnblie mid Llie c1,mpn11ie,;. 

At"thu1· '\V. Brndy, 1\ndcrson, lllil., tlH·n preSl'Jll('(l a emn
mnnil·ati011 frolll the Electric nailway .Journal, that publi
ealion offering- to compile u11d publish, free of nnj eost 
to the asso l·intion, an elcetric railway die1i unm·y, bnt 
request i11g t !te nssotiat iun tu name :1 n l'lli ling com .nit tee, 
this <·nmmittee to li e an a(hiso1·y euU1mit! e(1 on the 1mblica
tiu11 of the dil"liouary. On motion, the proposition was 
,lJJJW0\"(' (1 hy ( he nssrwi,J( ion :rnd the drni1·wan appointed 
the following g'l'ltl lc·m L· n as ll1L• crlitiug- eo:nmit tee: 11. H. 
Adnrns, New Yu1k; Pnnl Winsor, Boston; Hichard l\ltCul

loch, St. Lonis. 
On motion of J',Ir. Bnaly. the eo nstitutio 11 a nd hy-laws 

of tlil' 1\meriean Street & l11(ernrhau Rnilway 'l'rans)Jorta
(ion aud 'l'n1fTic 1\s~Ol'.iation were apprun·d. 

A eommmwiation from the J, CL Brill Company was 
read, in \\'hic-11 it offerc tl n prize to st 11rle11 (s in the teelrnieal 
-;chools of thP ('Onn(ry for the b est thesis; on city and inter
urban ears, :lnll r equ es(rd the nppointment r,f a j :1 d~·e to 
act in conjnnc( ion with S. M. Cm,1·en and IL '\V. Bh ke, 
in awarding th e prir.e 1'1 ,r these papers. The as~ociation 
voted (o an(horize the irn·oming· president to make (his 
appoi.nt111e 11 t.. 

The chairman :1ppoin(ed lhP fo llowing gentlemen as 
a eomrni((ee on Resolutions: '\V. E. Han-ington, chai.r
man, Pottsville, Pn.; P. P. C1·afts, Clinton, Iowa; H. 
C. Page, S1:: ringfield, Mass.; also the fo llowing; gentlemen 
ns a eornrnit t ee on nomination:=;: Howard F. Gnrnt, Seattle, 
Wash. ; W. A. Smith, Omaha, Neb.; Albion E. L:rng, Tole<lo. 

The meeting adjomncd unti.l 2:30 o'clock sharp on 
Thursday afternoon. 

----·♦·----

ACCOUNT ANTS' ASSOCIATION- WEDNESDAY 

The twelfth nnnnal meeting of the American St1·eet & 
1ntenuban Railway Accountants' Associntion was callell to 
order at the Chalfonte Hotel at 10 :00 A. M., by R. N. Wallis, 
the acting pres:Jent. 

After apprornl of the reconls of the l2st meeting .l\Ir. 
.. Wallis read the annual address of the president. T!Jis ac1-
l1ress is printed elsewhern. 

Aeting SeO"etary H. E. Weeks (Tri-City R ailway Com

pany), read the r eport of the execntiYe committee, setting 
forth the work clone by the committee and rerommencling an 
amendment to Seetion 1 of the Hy-Laws, as f.> lbws: "All 
1x,st pres;den(s of the Ameritan Street & Internrhnn Rail
way Arconntan ts' .A!',s:)ciation, and its predecess :> r, the S ' reet 
Railway Arronntanls' Assoeiation of America, shall be 
honorary members of the executiYe com:nittee, \\'ithottt t!Je 
rig ht to Yote.'· The aprointment of a committee up .>n inter
line accon 11ts ,Yrs also rec-ornmended. 

Prr:-;ident '\\Tnllis , in spcnking of the reeommPn,h(i on t]iat 
a committee be appointed 11pon i11terli11e ac·otints to !"<'])

resent this assncin lio11 011 any problems \\'liiel1 nw,v flf"l'll r 
i11 co11necti011 \\'itli i11tl'rline ncounti11µ: (If fn•iglit ;ind p,1s
senge r trnf'fic, nskl·1l \\'. 11. Forse, Jr. (Tttdian :1 l'nion Trnc-
1 ion Compn ny), ( o exp bin ( lie reason fu1· tlte n•romn1enda
tion. 

J',fr. Forse said that (he Central Electric Ar<>ounting Con
ferenre, an i11formal m;soc•iat ion, rompos(•d of t lit• :1<•(·01rnt
ants nf ,·:1 rio11s l'!l•l'tril• rnilll'nys in tlil' C'1•11t1·,il ::.;t;Jll'S, \\':1S 

01·µ:anizl•rl i11 ord(•t· that the nrronnta11ts mi/_!ltt gl't together 
a nd discuss matt <•rs of nrntn:d int et:cst nt mon• fr1•q1 1Pnt 
intervals than the meetiugs of ' national association 
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permitted. At a meeting held some months ago a com
mittee of members of that conference was appointed to 
outline a system of interline accounting, and plan a set of 
forms. That committee had not come to a final decision 
or made its r eport, but it is expected to make a report at a 
meeting in Ohio in November. At a meeting in Indianap
olis about 10 days ago the subject was brought up and it 
was suggested that the American association be asked to 
act in the matter so that it would be broader in its scope 
and not only affect the railways in the Central States, but 
all th e elec tric railways in the country t hat are interested 
in int erline acconnting. Action would be appropriate now 
because the I nterstate Commerce Commission is promulgat
ing rules of various descriptions r egulating the business of 
interstate cnrriers, and held that a good many interurban 
railroads are interstate carriers. This commission has 
recentl.v issued a bulletin on the subject of a uniform bill 
of lnding, which conflicts with one of the Indiana statutes. 
This s ubject, when it does affect the interurban rnilways 
at all , affec ts them seriously, and the accounting feature 
is much simplified if the rnilwnys can agree upon a plan 
of fre ight and passenge r nccounting. The matter had been 
brought before the executive committee for such action as 
t his associa tion desires to take. If the nntionnl association 
wonl.d tnke action, it would he the means of drawing more 
close ly together the interests of all these rnilways. 

The chair was directed to appoint a committee of fiyc to 
act on the subj ect. 

Mr. Weeks then rend the report of the treasurer, showing 
expendil ures during the fiscal year of $1,79-:1.66. Standard 
cln ssifil-ations sold during· the year yielded $119.50. 

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

The paper on the "Organization of the Accounting De
partment of an E lectric Railway and Light Company" was 
then r ead by A. R Patterson, general auditor Stone & 
Webster Management Association, Boston, Mass. This 
paper is published elsewhere. 

H. S. Swift (Toledo Railways & Lig'ht Compa n?) said 
tlrnt in a gcnernl way T\Ir. Patterson had out lined methods 
concsponding to his. bnt he wanted to ask regarding one 
point. He noticed that one clerk npparenHy took care of 
4,000 customers. 

l\fr. Patterson nsk0d if tlic dnil)· reading' basis , was fol
lo"·0d. 

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

l\Ir. Patterson said thnt nn average of somewhere between 
250 and 300 bills a day were prepared by one clerk. A good 

deal depended upon the rates. If they were based on the 
righ t demand or sliding scale, natnrally more assistance 
" ·ould be required. 

P. V. Burington ( Columbus Haihray & Light Company) 
s,1id he had about 10,000 customers, and it took a force 
of about 12, including the cashier, to tnkc care of that 
business. 

H. T. Bunn (KnoxYille Hailway & Light Company) said 
that J\fr. Patterson's organization was similar to· that of his 
company, with the exception that he had a bout 3000 custom
ers, with one cashier and one meter reader. 

Frank Dabney (Seattle E lectric Company) asked if any 
c,f the members had had any experience with loose-leaf 
ledgers for lighting customers. 

l\Ir. Weeks said that when the Tri-City Railway & Light 
Company took OYcr the property in the tri-cities, loose-leaf 
ledgers were nsed by one of the companies. 

The gas and electric acounts were divided, separate 
ledgers being used for gas, electric, coke, tar and sundries. 
This was found to be so cumbersome that it was changed to 
what is known as the Boston ledger, which is a loose-leaf 
ledger, but has 20 or 30 names to a page. This wns found 
very sn tisfa c I ory. The customers' entire bills for gas, elec
tricity, coke, t nr, or what ever else he purchased were placed 
on the page of the ledger opposite the folio number which 
,,ontains the account. The single page was in fact, so cum
be1·some that it was too expensive to handle. 

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

J\lr. Rogers said he also had a plan of keeping track of the 
mingled accounts by means of an extra stuh on the electric 
light and gas bill, which was called a ''bookkeeper's cou
pon." It " ·as attached before tl1c bill was mailed and im
mediately after the tenth of the month, which was the dis
count day, nil the bookkeeper's coupons representing accounts 
that had been paid were eliminated, and the rest of the 
bills were turned immediately to the collection department. 
This obviated the necessity of waiting until the accounts were 
returned. 

Answering· questions, l\lr. Rogers sa id that he carried a 
separate ledger for each account , nnd made a separate bill 
for enrh nccount. The ledgers were so arranged that each 
ledger was practically an independent unit nnd was balanced 
by itself. · 

l\[r, Weeks had found that it was considerable work to 
handle so many different bills for one customer, and that in 
collections it made trouble because all the bills for one-



OCTOBER I 5, 1908. l ELECTRIC RAILWAY JOURNAL. 1055 

customer were not secured at the time he came in to pay 
the company. Did not people who were disposed to delay 
payment on their bills take advantage in some iustances of 
that circumstance, pay one bill and allow the others to go1 

l\lr. Rogers had not found this condition. By means of this 
extra stub on the bill the man who was a consumer of both 
gas and electric light, which sowetimes occurred, but was 
not the usnul condition, was represented by gas and electric 
light <'oupons, both of which were turned over to the col
lection department at the same time. 

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

l\1r. °"reeks said that was the practice in his company. 
'l'he meter cards were arranged in lockbooks. The meter 
reader took the book and read both the gas and the electric 
meter at the same time and the bills were made together 
from the meter book, and then the readings from the meter 
book were copied in the ledger. The ledger was then totaled 
and the bills compared with the ledger in order to assur the 
accuracy of the entry. But in handling 20,000 meters it was 
found to be more satisfactory with the Boston ledger. 

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

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

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

Mr. Patterson said that in the way a record performance 
was meant, he should say no. As a matter of fact several 
men in the company had' read 200 meters in six or seven 
hours and collected anywhere from 10 to 25 per cent, but it 
was in a mill community, in tenement districts, where meters 
were congested and could be read in a short space of time. 

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

President Wallis introduced H. l\I. Edwards, r epresentative 
of the National Electric Light Association and anditor of 
the New York Edison Company, and asked him to enter into 
the discussion. 

Mr. Edwards said the discussion confirmed previous knowl
edge he had that possibly in r endering customers' accounts 
there is a greater lack of uniformity than in almost any 
other branch of the business. H e had about started, among 
some of the larger electric light companies of the country, 
a method of comparison. In the New York Edison Company 
the system was elaborate; it must be, because it hacl now 
80,000 customers connected. Up to the beginning of this year 
ii. was adding at the rate of about 20 per cent a year. Dur
ing the last year there had been a little lull, and he had had 
time to look over the methods, etc., and see how they could 
be improved. A customer's meter record was started from 

the connection slip . 'l'he meter record showed simply the 
details of the meter as to type, size, wire, constant, ete., and 
gave 1 he r<'ndi11g, and on the margin of the index the total 
amonut of co11sum 1>1 ion w,1s en<l orse<l. Tl1is was then sent 
to tlie lrdger clerk who entere<l ihe facts on the ledger; then 
to the billing elr rk, who m:-ide ont the bil l. The ledger clerk 
in the meant irne had calculated the bill; it was brought to 
l1im a1111 a eurnparison made. 'l'his system was adopted be
cansr t li e mt Ps were complicated, the calculations involved, 
:ind it was found nrcessary to check the footing of the 
rnrious meters on the bill as well as the calculation of the 
rate. After the bill was made out and compared by the 
ledger clerk and cheC'ked by him as having been compared 
with the original entry in the ledger, it was sent to a tabu
lating machine, and all the total r esults, etc., were obtained 
0 11 the tabulator. 

:;\!Ir. Edwards said the company nsed a bound ledger. The 
ledger lasted three years. It was blocked out as well 
:1 s possible at t he beginning of th<' three years, but natur
ally the customers' names got 11tl1 of the geographical 
layout as originally designed. ThE-refore, he had an index 
,~ar d giving the name and address of the customer and 
his ledger folio. 

l\fr. Edwards said he was partial tu .:i. loose-leaf ledger, 
but it had not t he elements of security from an auditing 
standpoint. H e wanted one bound record which would 
always fill the same place and be in the same position, 
so that in af ter years he could go ba ck over past year s ' 
work, check and audit any account and prove up the work 
that had been done. Aside from the ledger, however, he 
wanted subsidiary loose records. The bills were made 
out with a billing coupon. When bills were mailed the 
coupons were clipped off, assorted in collection routes, and 
sent to the collection bureau. 

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

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

Mr. Edwards said that of all the money taken in by 
his company, 65 per cent. was received through the mails, 
25 per cent. through collectors and 10 per cent. paid ove1· 
the counter. 

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

Will Browne of (Utah Light & R ailway Company), said 
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Le hul fonu d it n•r_y adva ntageous to S'.l\"e the customer's 
account. 11n a cnr<l . He had fou ud in mnking comp arison of 
the c-k•1·ical fu n· (! 11c•< e:-:-;ary ( o 1·unduct 1 his sys:em, I hal 

np p .u-c·nlly there was some s :.n-ing in ii. 

:Hr. \Ynll is rend n letter from Frnn k R. Henry expressi ng 

1·egret a l bis innhility to be present, and wishing tile nssocia
tio11 eontinue<l prns1writy. 

l're::- id ent lrnllis nppoinl<·d the following committ ees: 

Xu:ninaling-F. K S .uith, II. S. Swift, Frank Dabney, \V. 
II. Bnrroughs n11 d C. L. \Vig-hi. 

R csoln tions : H. T. Bnnn, S. L. n .eicLert :rnd George A. 
Hnrris. 

--••-~-----

ENGINEERING ASSOCIATION- WEDNESDAY 

Presiden I Si :11111011:e; e ~ 11«1 the mc· ct ing t o ('nl:-'r :1 t 0.:10 
A. JI. m1d slalul that ::\fr. Adams hacl s i nethi112,· to s Jy. 

II. II. ,\chms, N°Pw York, s.1id thnt he wi:e; 11ed to move 

a Y<:le of than ks lo (he Committee 011 1\binte nanc- e ol' 
E!t-c(ri<·al Equipment wlwce r eports were pre sented on 

TncPd :iy. He <·011 , i<lcrcd tlll' ( wo n ·ports th nt this Co,n-
111ittee l1r d prc:-ell (l,rl to the a:-;s:)c•i.1 ti:.in ,rnre a :nong· the 

111, st ni l11r h le t hat h ;-, cl enr h -'ell r eeei w-,1, :1 11(1 thou gli t 

tlHd tl ' l' r s:e;oci ntion slionhl pnt itself en r cord. Mr. Ol<ls 

srro1:1kd (lie motion which w:' s nn:rni:no '. sly w1 rriecl. 

T he p resickn t then c:1 ll n l for I he repo rt of th r Com
mit tee 011 St:.rndanliz :1(ion. l\'lr. Ad :1rns pn·sentell the re

port, which was rea fl by the s ecretar y. 

DISCUSSION ON hEPORT ON STANDA J:UIZATlON 

l\fr. Adams referred to the rccomme1, ch tiun in reganl lo 

hun1 pers and sng·2,·ested that l\fr. Do) le h a d b een g i,·ing· 

speci nl at t ent ion lo th is subj ect. 
l\lr. Do_y le g:we a n accoun t of the s:eel bumper with 

which the s .. bway c:ll"s i n New York ,ire equipped a n<l 

wheh hrs been chs , l'ibu l in thi s pn )'er. lt is a s:c·el ca sl ing 
\\ i h l ng-·tucli nal eo1;rugat ions which c,ngal,!'e when I ,,·o 

trr,ins co ll ide and prevent them t ek se;opir;g . It has proved 

i ~:. prnctirnl wor th in sen ir-e. 

l\ r. Doyle said th:1t he understood an ,1pplicntion had been 
111:, de for a p atent, but that he w,: s n ol p er srna lly inter ested 
in I he de,ice. 

The president asked for a fu'.l discussion on the report of 
the Ntandardizntion Committ ee. 

l\" r. 0 1f1s commended the work of the committee. He con 

side1wl the m:1tler of auto:natic c-ou p lers rs i:npor t:rnt :is 
auy, l1ing wit h whiC'h the co:np:rni es haYe to eonlend to-<by. 
He wl:'.s inte res'.ed in l\Ir. Doyle's cl e,·ice. H is ro:npany h:Hl 

lw Ll a few collisions, but none lta d been serio 1: s. Ile did 

not see how the idea of a eorrug-ated buffer c-o ;ild be pat
ented a nd tilou~-lit the <le,·i<·e had been br:)ugltt oat S)me 
ye,;1s ag-o. He thouµht tha t the type of ,rn lo.nat ic coup lpr:; 

rs 1·eeomrnencl Pcl by the eommi ttee, desi~·ued to eonple wit:1 

the <·:ns of s'.e:1111 rnads cl(~sirahle. He als:J app·;)vc•d of 

the eommittee's recomme11dation of 3j in. in height for inter-
1:rb,1 n <·n rs. 

\\' . .J. 1-Ian·ie, l'ti<·a. s ai<l he was int r r es•rrl in the nr

ranµement for preH•11 Li11 g- inlernrb :111 ca rs l'rwn rilling- o,·er 
tl11• platforms of c-ity ca rs. The dis tame het,1·ee 11 bot

tom of the intt>rnrb :111 bu mper nncl the top of the ciLy 

lmrn 1w 1· ,,·ns 12 in. nnd he rskc cl what f · 1"11 of top casting 
fur the cit,\' rars !he eom:nittc>e hr cl i n min d. 

If. \V. Bhll, l' rl' pl ied that t he c-omm itl ee lrn<l cl('(•ide(! 
11pn11 no speei:il d ri-; iµn c> :--ce p t t h:1 !, ( he <· ~s· i nµ· s hnnl<l li nve 

a poeket to pe1·mit the conpli11g of ci ty and i11terurban 
CJ l'S. 

l\fr. Dode explninr<1 that with the <>01Tug·9tc-d buffer 

desi ribe<l by him the casting ,ms placecl on the eucls o.f 

111P si lls allll the con:;trnetiou of the ear permitted the inter
loL king < f' t lie Kill:; ,, t t heir P11ds. It is then i.111h, ss1ble 

for tl1 t· eat· lo ll-Lsecpe. If in t he orcliuary city car, which 

lias a p latform ticcl u p lo the m:1 i 11 sills the interlocking 
<kYiee is proYi cled , the n d tH-' of th e cleYice is only aL such 

kw :-;p<'c<ls : s the slrc•11g-! h of th e plat form will r esist. 

Th e romp:rny l1 ncl th e cleYiee 011 a car of that construction. 
The deYice resi:-;t ed the impac-t sumewhat. the platforms 

\\'e re 1-:not kcll <lO\\'ll a 11 cl the ea r b odies bat t ed out, but 
! l ien• w ,is only H sligh t movement toward telesco ping. He 

<lid not believe i t p cs ; ible to gener a t e spec<l that would 
dcs ll'Oy ( be n ligrnnent of lo ng: sill s . Th e force wo uld then 

go :.-i<lewn~ :,; or up an d th en th e superstructure would 

break a t tlie p c int of ntl a <:lnuent l o t lie sills, so that if c :1st

in~s were prnvidul in the s t rnctm·e there shou ld be some 

:,;n i tr, ble materi a l betwec•n the <·:, sting an d the e11d of t he 

sills to offer such rcsist nrn e rs is employed in cou plc"rs of 
freight ('.H rs. Ther e i,;ho n!d b e a dampening spring, or 

uth er s r hcme fo r ab, o rbing shock, otherwis2 p :: ssengers 

sitting in I \\' o st rel c:u s roming t ogethn a nd stopping sud
denly wou ld be se\·ere ly shaken up. 

E. 'l'. l\ : ung·e r, Chic :1 ~·0, spoke of a device used on the 

earn of the l -Inds:>11 tn111H•l in Xew York which he tlnug:ht 

\\"u u! ,1 lw us t-' ful in this c:on neet io11 and which he th :)U~·ht 

w,r,; not p::(e11 tetl. Jle t hought the question of hei5h t of 
s '.ep,c; an impod a nt. one fro:u the stau cl p oin t of the public, 

bo th cit y arnl inte rurban, ns h igh s teps are difficult for so:ne 
people to s·Jrmonnt. 

lVJ. V. Ayres, R)s:on & \ Vorrester S treet Hailway, called 

a1tention to the f,wt !!tat t he Lei~·h ts f rn:n top ra il to bot
tom of bumr er were fi l i n. and 31 in. , res j_~ecfo·ely for 
internrba 11 and city ca rs . T his would r equire a r as'.ing on 
!lie c- it_v car of ~O in. in height on t he ci ty car t o re ..1ch to 

tlie tup of the bumper a nd not to the b ottom of the bu :nper 

of the internrban ca l'. He t hough t this a formidab le pr::ip
os1twll. I t sl1011ld be a heavy s teel ens '. ing witl! a bracket 

s: icking np 20 in. llboYe the flo::i r timbers, in whi ch it is 

bolt eLl, in the eity cn r. This would be a pretty secure thing 

to r eceive a he:wy blow. The plan of prJviding timbers 

with int erloeking ridges shou ld ha Ye been adopted bng ago. 
\\'here hrn flat bumpers, of almost the same height , s ~r ike 
eac h ot her , one of the r ars will slide ornr t he ot her and 

some in le rlockiug de, ice \\'ltic·h wi ll prevent that shou ld be 

11sed. It ha<l orcu n cd to him tha t a simple way of doing 

th a t mig ht be to use a goo<l clrnn ncl i r on, bending it a 1•0 ;111d 

the front encl of the cm·, from si ll to sill, wi t h the flang-e:;i 
bet ween, using the ch:rnnel iron fu r a wide bumper and thP

fl:rngcs lo p1·e, ent <·l imbing. A n I -beam cou ld be use(l in~ 
s ~enl nf the dianllel iron. The s peaker sa id th 2r e we re goo<l 

nrgnmen(s fo r a ll the recomme11dat ions of the co ;n :nitteer 
;i ncl if he rame fnm Oltio or Indiana he w:mlcl npr rn,·e 

them a ll without hesitation. In ~:af's:1chuse:ts there wai:i 

lit t le int ere hallge of ra rs bet ween stea m a nd e lec- ( ric m ads. 

H is c·ompn lly h r. cl :Hlo p ted a type of int erurb:111 en \\' l!ich 

w:c~s inl<•r rnedi :1 l e betwee n th e two types rc>rn111rn<'1Hl<•<l by 
the n ~po r t. It is n little higher t han the ordina r y cit)' car, 
beer. use the motors, eo nt ac-to rs and pro1 er arn111 ~emellt s for 
brakin g-, etc. , s eem to r cq 11ire mo re rnom, but is not qui(e as 
hi 2,·h a C' nr as t he usnnl in! enll"ba n. The ca rs a lsD ltaYc: 

wider platfo rms than most int erurban cars. These rnrs do 

a great dea l of city a nd subnrba n ser vice, where there a re 
,ery frequent s ~o ps and it would be impracti cable lo use 

many steps. For th is servire the s ort of car used is better 

The Pres=clent sa id he nmlerstood that ,T. F. IL \Yyse, 
eng·ineer of the Ontario Railway & Mnniripal B:>anl was 

present and wished to be l1eiinl on the height of car step;. 

'l\f r. \Vyse read the following statement: 
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l•:,·e i·v i-t reel ::lll(l inlen1rban rai lwnv rnnn mns1 r cafo:e I he 
g-l'eat ii~poda11ce of this snbj '.•d. A;l ·Jpl pr:)pet· st:i n<hnls, 
:llld <'apitnl. <•,pendit m c will be gre.itly n'duu•<l, and th e 
cos t of rep,1irs infini tely en1 d mv11. Ynur clatn shN't S'.) ll1 to 
the eo111pnni :-s of the Ass·)< iat i,i11 <lo<'s no! s~(~tn to have met 
with any rcp ]i('s from my sedi011, :rncl with rehtirn lo one 
feal\1 1'(', nam('ly, rn r slrps, whieli y,Y,11· rommitlee ha s u11der 
consid ernt inn, l desire to sny a few wo rcls. 

'l'his fcn llll'e of !he snhje;·t of st,1 ndnnli:1.ali m is of rspe
eial inlrrest lo us in 'roroulo nt tlw pnsent li 'ne, as !here 
is now hc,fire our Outn1io Hailwf1 v nnll l\Iunieipal 1-loanl 
an a11pli<'n tion to lower 11, e s ' e1 s or 1·ity (~HI'S. 

It may be pertinent to e,p l:· in that. th e Onla rio n .ailway 
and l\lnnici pal Hoanl has j 11ris1lietio I wi t hi n 1he province 
of Ontari o of a s:m1cwliat similai· drnrnc!e r to 1hat. of' your 
state rai lway eomrnissio11s hel'e. In this ap pli cation n num
ber of our most prornin ent physirinns haYe <·ome f ,1 ·ward, 
and stnted under o:1th that tlw c1i n11i in11 of hi '.d1 s1rps 011 

the cars of the City of 'I.'orunl o wn s i11j-iri·,us, if no1 clan
gerorn. Some of these 1l oc tnrs hold im p ,>rl nnt clrnirs or 
profess. c> rRhips in th e UniYersi ty of Tornn to, one of them is 
a n ex-p rf' sicle .1t of t he Britisli l\fr<lirnl Ass icia1i rn , an(l ll w 
Dean of the Faculty of l\ledicinr in the Un i\'ersity of 
Toronto. Their evidence is ,·erv strnn':!·, nn,1 cnnnot be 
ig-nol'ed . · ·~ 

The height of s' eps, reg:mli 11~· whirh this npplicafr>n is 
made. is prndirn lly the same y'lur eoinmitt ee 11 roposes to 
adop t rs a stnn<lanl. T:1king- this inl o nc·co:mt and 12-i ·.- i 11 ~· 
due considera tion to the evicles1c e n:> w l>efn·e o ir Boanl, ancl 
the ,;truetnrnl difficulties to be met " ·i ' h, it see-:11s to me if 
postponing th e adoption of your pnpos"cl st and::mls, ns to 
car s'eps, a nd goin g fnrt her int o 1he qnes'i :m r es .1H e1l i 1 
secnri ng- n lower stamhml thun 17 in. fo r the firs t step 011 

the cily e,ns, 1he p ublic's best iu teres's wo·1ld be sened nnd 
an immense amonnt of expense to the operatin-; co'np::tnies 
will be avoided, nnd a canse r emOYell whi rh promises to be 
a som (e of great. irritnlion bet\\'f>e n thr ci, ie a nt.ho1·ities n11<1 
the rnihn1y companies. 

After the crnelusion of these rc•nrn rks Pt'esi<lenl. Si n'11011-.: 
sa i<l he would l'eP d 011, nucl \\'hi le th e :-:nhj Act nf the heig11t 
of c1:1 r steps rclllressed to him r ,; Pres:dent < f the Ass "J cia
tion bv Hown rd A. K elley, wh o is n very 1)ro'uino11t physi
cian of Balti more, l\Inrylnml. Th e letter fn llnw:-;: 

"To th e P1·esident: 
Dea 1· Sir: I note that one reeumn1e11<lation 1 o be 

made nt your Con~TE•ss is t.h·.1 t th e hei2:ht frn m top of mi l 
to top of 1 rea d of firs t s~ep 17 in . l\Ja? I enter a prot est. 
as a dnctor ng1inst th e heig h! whieh militat es ng:1 inst the 
safet y aiul comfort of women, litll e children n11<1 the ngell . 
A 101.ver hei ~-ht would uot onl y be n cnurt eonic, concr• ssio11 on 
yonr p '.l rt, bnt lessen t he <lelays bv expecl iting· exit and in
gress fo r those for " ·horn I 1mt in n word. I am, dear sir. 
fait.hfoll y you rs, 

"HowATm A. KELLEY, l\LD." 

,Jnrnei- Lench, of Toruulo, 1·h ,1inn:1 11 of tlw Ontari o Bonnl 
expressc- ,1 his thanks n1Hl those of 1,i s associ ates f or th e 
npporl n1111r of being preseut nt the meetin 2:. 

Mr. Bh ke <>x•1lai nell th a t the S [-rr L• t R1ilwny Association 
of tbe St ate of New Y01·k h:~d u;o 1w ,·e ry <' '.l l'<'fo ll~• into th :0 

suhjed cf ca r steps tlireP o r fonr ~:P ' rs np:o. A specinl 
commiit,•e W,' s :,ppointn l on tli r s ·.ihjrd, cons~sti ng of op"l'
atin g- nwn :111d eug·iueen; an<l th e,· r e·i ehell tho SJ ' ll '~ con
eln, iocs r s to l1 eig·h ts of s tep:- r s tlw Cunrn itt ee on Stanll
an1s. Tl1e h t ter co'11mif-t re , l1 n\\'P\'<'l', rl'a li zr rl !hat all strer t 
railwnv c· omp :111irs mig-h1 not li \:' prep·urrl to ndopt. t-h rse 
strp di •uension", heuee di<l 1L1>t sug·g·p~t, tlwn as ,dnrnl:w<.ls, 
but. :-s ''g:cu 11 prnct.ice. '' Th ose \\']10 11 1'<' inl er Ps t <> <l in look
ing- 11 n t] l(' ~H'g·nmenh, in fnrnr ol' tl ,<"s P l1Pidlls wi ll 1111<1 
thc•m in !b e prneeeding·s If th<> N<•w York Stnl.r n"'~ '1e i,llio11. 

lVfi-. i\chrns thought it wdl to shtP hridl v so nt• of tl1 e 
li mitntiu ns on 1 his step-Ii Pig-ht <pr s t inn, p 1rtinhdv with 
the (!i{ v c:·rs. I n the• ,m·1 ,j ·irit ~, of the E-1d0rn c·ili t·s the 
eomp·, ni !-' s nre limite<l in thr wi1ltli th ·1 { they c·i u lni l<l 
th('il' borli s; hence are limil e<l in th e wiclth ncross t he si ll s, 

wl 1i1•h is the ,·ital poinL l~i:..d it fee t won ld be a g'Ood wi dth, 
hut !lint. i~ not of'le n pnwtie:1hll' , and 11H1 fact. th n t. (]w 

\\ iclt h on 1· s ills is li1nitr<I, li mits th e 1·,: dintio11 of the wl ieels 
of <l011b!" t nwh,. 

l\Tr. 0!1ls s :1i,l l hat in l\ Iilwnukre .i city onlinance pro
YillE' s 1hnt th e height o f' tl1 e d <'.. trnll<·y wire m·ist lw 18 
fee t from the rail to th e l>ottom of th e 1 rolley wire. \Yit.h 
si ngfo phnse in teru rlin n c:1n; uiHl a trolley b ·se iusul a ted 
fo r ,1. c. :trnO volts, tlw 1· le:unnccs nrc nhont ns fo ll ows: 
\Vlwels :1G i11 ., with tho c·lPnra11ce for !he• fl il np;e bc>low the 
bottom of 1he J-l nol', -1- in. , tliicirn<'HS of fl oor is 2 in . TlJ<• s ill ,; 
110 not go brlow 1ii(• floot' of th<' rar, cxcrpt in th e ce nt er ; 
,.:o that tb c wheels comr onl 1111clr1· {he s i<lc sill. lly so 
<loing- a h(•ig·ht is S('Cu recl of 4-2 in. fron, the rail tn th<' top 
of th e car flo<ll'. Th e lH·ight snggeste<.1 by the Commit tee 
bri ngs t he fl oor nf th e int ernrban rar 51 in., or D in. more 
than in l\Iilwnnkre. The Milwankee Company is nlso work
ing l o ge t !he platforn1 of the city <-ar clown t.o not excee<ling 
.JO in ., pm silil.v 38 i n. 

[11 rt'~"' l'<l lo th e hei!!.llt of steps on city <~ars, all know, 
tha1 some strreb; a re not. pnved, an<l aL ti1ws 1he snrfnee of 
t·he g rnnncl 1n th e top of th e ra il will he from 2 in. to 3 in., 
nn cl possibl y 4 in. , which will inerense th e height of this 
hot torn step to 22 in. or 2-! in., and Mr. Olcls s 1 icl he fully 
ag-rrr<l with th e dnc-tor that this is too high. In l\finueap
ulis thev nre nsing c::u·s in cit y serviee without a drop plat
form au<l prove very snt isfa dory. The Chicago City Rnil
way is also ernl en,voring to recln ce t.h e height of th<> first 
step. 

i\Ir. ,Yin ;:01· ,.: 1 il1 1lwt tltP report llic1 nof sht e whl' tlwr 
tlw me:,s·1 re ine1m; n,·c take n with n. car li g·ht or lor«l e<l. He 
presnmecl thev ,vere with the car equipped but withont 
auy lon<l. 'l'bat. mea ns they nre the rnnxi •rnun hei.<2.·ht. 
After the s'win!!.S sett le nn<l the car gets ont of ntlj ·1sh1ent 
thr slep will be less thnn 17 in. \Vith th e car l02 ded the 
!!eight would he sti ll lower. He thong-lit 1he r eport shonld 
he mne11<le1l to S'.lV when tlie me:1suremen ts are taken; 
,,t lwrwi;:;e so'11e people might not. 1111tl erstn111l thrm. He nlso 
t hong-h1 th e di 11ensions shonkl r en d '' not to exceed.·' 

l\fr. Doyle :c;ug-g;c,:;ted tlwt with the steel cnr i t might be 
po:,sil>le {o rednce the heig-ht of the platform by the diawn
sious of 1he mnin sills through utilizing· thnt portion of the 
side of the enr below tbe window si ll as a trnss, snpple
mentc rl hv thl' lieatl'l' p '.l 1wls ;is sills. His comp:rn)· h:ic1 
worked np a <l esig:n of car of that. chnracter. 

l\Ir. Rol>er ts, in rer ly to l\fr. "\Yyse from Tori•nh>, said 
his company had ove rcome th e difnrnlty :~s to the d:rn;i:er 
between 1he tnOllel'l1 bnilt internrbm1 ca r and the ope .1 style 
old C'ity rnr hy bn,in~· on it s new ears n clr0p steel front sill 
whi c-h takes l'<ll'C of all f e,1r of teles'.·upin~ belween the int C' r
urbnn nml the onlinary city car. His eowpany is now p1·a<-
ti ca!l,v g·eltiug a1·nu1lCl to the more mncl ern ty pe of eonYer: ihle 
e,11·. He belien d in n low first slep. 

l\ ~r . Ollls nwntionccl the quest io11 of l-!oors a111l sni,1 he 
thon'.! lit the tomp :: siti,in f1oor is n s '. ep i 11 tlw ri ,!;ht <lired i rrn. 
Tliis is being nsc•d on !he intenll'lrnn ,·a rs in l\ 'l il wn nk<•'.,. 

l\'r. 'iYius:ir llHHle thP motio n thnt nf( er 1IH1 1hn•p 1 <' l tl:-.. 

" hei '2,·ht uf l op n1il to stl,p." 111<' wnr<ls lw a,ldP<l " u:i t to <'X 

c·eed.'.' 
1\ -r. Blake sni.J th :11 the 1·0111111iti<'<' f·L•l1 ha ndieappe(l i 11 ]'l'l '

S<' ll tin'.',;' t he l'l']'OI-t owing to ti ll' nbsenn• or Cl1:ti.r ;11,1 n E\·:1 11s. 
'l'he fig-nre:,; prei-en r<,<1 an• not all re<·nmmc11<l<'<l sln11 <b r1ls, nntl 
al l to snmr ex tP11 t 11PJW111l 11po11 <'J<•li o '. he1·. T lw firs[· t hi 11..: 
ne<•e,;sary w,1s to s t«rt with tlw lll'iµ;lit of <"<Hq·] pr, :1 11 d f.,r 
the iutern rh:rn 1•111· it sePI11<'1 l :alv isuh1e to rn :1kl· it s' nn,l:' nl 
M. C. H. hPi .12:ht. \\' li i1- l1 for pnssr·ll .!..('<'I' <'nr,: is <l c, lilw<l ;1s :1 .-i 
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in. loaded or light. With freight cars a specified var iation 
is allowed. The height from top of rail to center of coupler 
for the city car was then made as low as possible, 20 in. 
F rom these, the next four dimensions naturally follow, that 
is the height of the iop of the platfor m in each case, giving 
a width of buffer which was considered strong enough for 
t he service. The first five dimensions in the list are really 
all that it is necessary to· specify. These are the only 
dimensions which are necessary to standardize in order to 
interchange cars. The following dimensions ( those for 
steps) are optional with any company. The steam rail
r oads do not standardize these dimensions. Some steam cars 
may have three steps, others five and ther e is no trouble as 
to the interchange of cars. If the first step is made not 
so high, the heights of the others will have to be increased 
to get t he 20 in. for the coupler on city cars, and the 35 in. 
for the height of coupler on the interur ban cars, unless 
another step is added, which of course can be done. 

The president put the question on Mr. W insor 's motion, 
which was carried. 

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

PO WER, GENERATI(JX 

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

Charles H ewitt, Philadelphia Rapid Transit Company 
said that the company which he represented has seven 
different designs of t urbines of various sizes, made by 
three different mnnufacturer s, and t here is a wide varia
t ion in economy in the pounds of coal per k. w. hour in 
t he different turbines, due to the differ ence in size, the 
difference in design and the differ ence in conditions. Hence 
it was diffieult to submit a categorical r eply t o a ques
t ion as to the efficiency of a t urbine. This condition af
fects murc or less all the questions on turbines. H e 
believed the grea test economy could be secured with an 
exhaust steam turbine in connection with a well-designed 
r eciprocating engine greater than that of any straight 
t urbine plant that could be built. He under stood one of 
the large trans-Atlantic companies is ~1esigning, or has p ut 
into service, a steam vessel built on these lines. 

Mr. Roberts said that much of the information was ob
tained from well known authorities on the topics treated, 
but that their personalities could not be made known from 
business reasons. 

Further, the committee was necessarily somewhat handi
capped in cer t ain r eplies, especially the use of turbines and 
reciprocating engines in the same plant, by the fact that 
the turbines are in almost every instance confined to a 
smaller part of the operation of plants than the reciprocat
ing units. His own plant contains a 500 kw. and a 2,000 
kw. r1. c. turbine and a 1,500 a.c . turbine. On the other 
hand, the company has reciprocating units possibly four 
t imes as powerful as all the turbine units placed together , 
so that while it has been making observation on the opera
tion of the turbi nes, he conldn 't compare exactly re
ciprocating units :md turbines of the same size. He was 
impressed, however, ,yifh the overload capacity of a steam 
turbine in good condition, with a good head of steam and 
a reasonable amount of superheat. There seems to be 
almost no range of power within the possibility of the 
,,trength of the mnterial of which the turbine is constructed 

· at which the turbine will not work. 

R. FI. Rice, General Blectric Company, Schenectady, 
N. Y., expressed his hearty appreciation of the great 
value of the study which th e committee had given to the 
practical operation of steam turbines as compared with 
reciprocating engines in power stations. I nformation of 
the k ind contained in the report is of the utmost value from 
the manufa cturers' standpoint. It is only from the people 
who arc opera ting the apparatus that they can derive the 
necessary info rmation for the improvement of the apparatus. 
F ar fro m feeling that criticism is detrimental to business, 
they beliern it to be of inestimable value. In getting the 
infonnation ihe committee has been brought face to face 
with almost insuperable difficulties. Unless two plants are 
compared ·which are giving the same output and which are 
entirely sepnrnte, it is almost impossible to obtain data in 
steam consumption which will be of very great value. Ob
viously most street railway plants are not so situated that 
this comparative information can be obtained. On the whole, 
however, the consensus of opinion seems to be favorable to· 
the steam turbine, and the speaker believed that future re
llOds of the committee would be still more favorable to the 
turbine because some of the units reported on were among 
the first shipped. Certain types of steam turbines, par
ticularly the impulse type, give an increased efficiency under 
overload and the best economy of such a . turbine is at the 
maximum load. It is to the advantage of users of this type 
uf turbine to put on it all the load which the generator can 
carry without overheating. The General Electric Company 
has recognized this fact by establishing a maximum turbine 
by which the user will know the maximum and by operating 
under those conditions get the most economical result. The 
rating of an engine is different in that it is necessary so to 
proportion the cylinders that maximum economy is obtained 
at some point not at the ultimate capacity of the engines. 
Considerable work is going forward at the present time in 
tlw (1irection of simplifying auxiliary apparatus, a matter 
r,f the utmost importance io the success of the steam tur
hiue. 

Mr. Thomas, Baltimore, said that on occasions, in his 
station, " ·hen the reciprocating engines dropped out, the 
load was so great on those remaining that the turbine took 
practically all the load, and he thought it is very important 
that engineers should give greater protection to the me
chanical strain on the coil supports and the coils. With a 
reciprocating engine g·enerator this is not so necessary. 

ST EAM M ETERS 

~H the snggesi io11 of ihe president the subject of steam 
meters was then taken up. 

Mr. K elsay said the comrniitee had obtained the informa
tion on steam meters contained in the report from the 
manufacturers and by asking them where the steam meters 
were located. They ma~· he subject to some error because 
the committee had been able to get information of only 
those loca tions where they haYe been satisfactory. 

Mr. H arvie said it seemed odd, when an electric power 
station is so fully equipped with electrical measuring in
st ruments, that there is such a large gap of unknown con
ditions between the electrical side of the g·enerator and 
ihe coal pil e and the water fed to the boilers. If steam 
meters had been in more general use during the past few 
years, the data on the economy with reciprocating engines 
and t urbines would be much more full. There are many 
places in a modern steam plant where it would be desir
able to have steam meters in continuous operation. They 
cannot be considered as taking the place of an indicator on 
an engine. Their object is quite different. He thought 
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if power stat ion opcrnt ors would only show any interest 
a rnl clesi re to use the instrnrncnts there would be a very 
great development in them within a very short time. 

] 'LUE GAS ANALYSIS 

The presillent asked if nny delegates wished to take up 
the question of flue gas analysis. 

l\Ir. ·w indsor said in his stations they weighed the coal 
and recorded the electrical outp ut, but between the two had 
almost nothing· to work from. They need methods of know
ing how they are burning the coal, what the boiler· is doing 
and what the various units are doing·. 'l'he paper under 
discussion shows that a start has been made by the manu
facturers in !hat directi.on, and that the companies are inter
ested; and he hoped that the work of this committee would 
be carried forward next year. 

l\if r. K elsay saicl two of t he leading ma nufacturers of in
struments for the determination of fl ue gas had furnished 
him equipments for test preparatory for this report, but it 
was absolutely impossible to g·et the information in time to 
go in the report. H e had found some valuable things, one 
of which was thnt in hi.s operating condition the air supply 
is entirely too lnrg·e. It was a condition which he did not 
expect. 

Mr. H ewitt said he had had two fin e analyzers in service 
some little time, and while willing lo admit that the results 
have been beneficial on the whole, he had to confess that 
they had been somewhat inconsi.stent. He learned very 
early that it made a very considerable difference as to where 
the sample of gas was taken out. In the report he thought 
the conclusion was r earhed !hat it is satisfactory to take the 
sample ont from the stack or near the slack. His own con
clusion was diam etrically opposite to that In a battery of 
five boil ers, for instance, wnrkin~ 011 nne stack, no in
dication can bP had of any individual boiler by taking the 
ga~ from the stack. As a gener al p r inciple the nearer one 
approaches the sta rk the less CO2 he gets. That is borne 
out by the tests of the National F nel Committee at St. Louis. 
The speaker had found that the only reliable indication 
which he could get was by taking· the sample of gas from 
about the mirldle of the combustion chamber. They had 
tried various means of abstr acting it, and had finally settled 
on a T-shaped idea. A pipe is run down the chamber and 
then completely across it. and the pipe is perforated with 
holes, so an average sample all the way across the combus
tion chamber is obtained. H e had also found that the bank
ing of a boile1· in one bank very materially affects the g·ns 
in t he fl ue, anrl in some eases he had fnnnd thnt the bank
ing of one boiler affects the other, although i.t may not be 
banked. A possible r eason for this is the infiltration of air 
from the hanking of the boiler through the party wall. He 
had had instances in Phi.ladelphia where the party wall, so 
far as was known. was perfect, yet if the sample of gas was 
taken near the chamber or near the flue, the banking of a 
boiler adjacent to another boiler will affect the CO2 of these 
resul ts. Ile also discovered, some,,hat to his surprise, that 
the fi reman on n flat fire had very little to do with !he CO,. 
That may not be true with soft coal fires, bnt with anthracite 
buckwheat it does not seem to be possible for the fireman 
to make Ycry much cliffrrenee in !he CO,. Of C'Ourse, if he 
leaws the fi re donrs 01w11 the air rnshes in and will nf'feet it. 
He ha d t ried every method of firing that could be t hought 
of, bu! they nppeared to make Yery little difference in 
thP CO,. He had succeeded in rPdncing· tlw amount of 
CO, al the lime of cleaning fires. ,but with that exception 
there ltns been 11 0 madn~d ehange. The two principal things 
whic·h !he CO, t·ecorder has revealed to !hem are the exces-

sive infiltration of air hc•tween the stack and !lie rombustion 
chamber, a1111 the ap parent laek: of air pn ssing through the 
coal be(l. 

Upon motion of .!\Ir. Doyle !he report of the commi.ttee 
was ncloptecl, and a Yole of tlwnks w:1s tendered to this com
mittee for i.ts report. The subject was also referred tu the 
incoming cornrnillce for action. 

WIWNEADAY Al1"l'EBNOO~ SESS IO N 

President Simmons ealled the ni:;sociation to orcler and 
asked for the report of I he Commit tee for Control. This 
repor t is published elsewhere in this issue. Owing to its 
lPngth the report was not rend. 

DISCUSSION ON REPOrtT OF COJ\ll\fl'I'TEE ON' CON'l'ROL 

Mr. Winsor, in opening the discussion, called nttcntion 
to a slight error in the printed copy of :Mr. Case's paper. 
[The correction is mnde in the paper as pri.nted in this 
issue-Eds.] He the n referrecl to the diagram of cur
rent feeding shown in the paper, which he said was very 
interesting to him, because his company, during the last 
year or so, had changed the resistanee steps on all of its 
equipment s. Even then it could not get so smooth dia
gram as shown. As a resu lt of the change the motor
men can handle their cars very much better than before. 
The authors had mentioned 3 m. p. h. p. s. as possible 
acceleration and Mr. Cooper might be inferred as saying 
th at the aceeleration eould be 5 m. p. h. p. s. l\fr. Winsor 
di.d not think sue h accelerat ion possible, bnt his eornpany 
was t rying to get a greater acceleration. He believed 
strongly in t he automatic features of control, but thought 
improvements :vet possible. With automatic control the 
eompany is unw getting about 1.5 m. p. h. p. s. acelera
t ion on th e level, but less with a henvily loarled car and on a 
grade. He snid he wns glad to see improved platform con
trollers on exhibit ion and th011ght a platform controller pre
ferah le " ·here it eou ld be nsPd. The Boston Elevated has also 
been expPr imenting, in connection ,vith acceleration, with 
the alarm bell system of the Gener~l Blectri.c Company. 
In I his a relay closes a little bell circuit when the cur
rent rises bPyond the maximum which should be used. 
That is, if the motor ought to take 75 amp. , as a starting 
current. the relay can be set at 120, and if the motorman 
fpc•cls up too fast he will get a buzzer or bell that will 
warn him. The condndor and anybody on the car that 
is interested, also knows that he does not feed correctly. 
The syst em has not been in use long enough yet to deter
mine its r0al vnlne, bnt the indicntions are that there is 
something i.n it. 

.!\fr. Doyle said that on the Interborough it had been found 
there was a difference of from 30 to 35 per cent in the 
amount of current used by different motormen i.n operating 
under similar conditions, as nearly as they could be meas
ured. He thought if controller designers could get up 
something· !hat would indicate the extent of coasting of trains 
and the c-lwracter of the acceleration i.t would reduce the 
fnel expenditure. The company's method of making these 
determinations was to insert an orrliuary time clock in such 
a "·ay as to measure the coasti.ng time; !hat is, the lime 
after the motorman has shnl off his controller. "\Vhen the 
rontroller was shut off this dock would start to operate and 
slop when the controller was opened. The coasting lime, as 
stated, Yaried from 30 lo 35 per cent amon.!!.· different motor
men opernling· under similar conditinns. He 1noved that the 
f'ommi.llee on Control or l\Iaintenance shonld giYe the sub
ject considernti.on. 

'I'll(> molion was seroncled by l\:lr. Adams and rnfried. 
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Jlr. i\lnng'l' I' s ·~ id hi:-; p1·:1l"tic·l'. in reducing t he p eaks of 
t b.<> dilfc n ·nt p i nts of the c•o11trclle1·, wrs to plac·c an am
mc•ter in <· i n ·ait with the motn1s. This i-; c1olH' when th e 
rar h:' s h :·cn t>,·erliaulec1 :rnc1 is nb out r ead v to b :) placed in 
sen1eP. Tl:c e::i r is taken nu t on th e t nw k bv a conp le of 
sl10pme 11 and a dirPc t r en ding· GOO am p. n111 '11eter is pbccd 
in <·in·nit. OnP 111 a n krn<1!c~ th e c·:ir while the other wntch .>s 
the arn--iw tcr l o sec th at e:1ch point is of eq1nl strength at 
the peak. lf tlw car d oes not not ch up s:1 tisf :wtori l v, it is 
taken b :1l' k to the shop and the r es ist ance is a c1j ·1S ted until 
the e:11' \\·ill aeeelera te pcrfedly. In t his \\'a y tlw p er
form a n<'<' c:f p,·er,v c- :.1 1· is unifo rm on th P p , ints. His eom
p:rn,v for ahout a year l1 r: tl been nsing '' <·oasting- b ~1nl'(lS. '· 
TlwH· t!l'(' usef ul in keeping <1 nwn tl ,e con:-- n1ption of cu r 
rent. I-IP was a firm lwlie ,·cr in the merlts of automatic 

:H·rcll e1·ati1 1n. His compa ny oper:it cs nlnut 1,700 trains a 
11n,v , n hr!.!'<' m:1 ,inrit v of whieh h avP 01il y 011<· ear, yet the 
reports of f fl ilnres of the conLJ'Olln to u oteb up proper IV 
:i r e r :'n'. Even thece, when sifted down, will ns:ia lly b :, 
fomH1 to b e not foundc11 on any fa ult of the controller. 

1' 1 r. « '.nxc i11 r eplying to qneRtions sai <l that occasional 
sti <·kiug of the <1a:-:b-pot has !wen 11ue to the condensing of 

moiS:n1e in dash-pots and its suhsl'qtwnt freezing when tbr 
<·ar is laid np . As the cle::inrnee bet ween the plunger and 
the g-rm·ity is so small it requires on ly a sma ll amount of 
moist nre to do that. His 1'.om pany has relently ma<1e up a 
l'Play which wi ll entirely m·en·omc t hi s tronhle beea use when 
the relay is at r est tllE'rc is uo sp:tl'e wi thin the <1r sh-rot anc1 
to11r-;cqurntl,v there is uo moisture lo he preeipit a t ed ant1 
freeze. Tim <·learance of tlw plung·er in the 1hsh-pot h as 

nh-;o hPl'n inne::ised . 

,vm. Cooper referred to l\lr. ,vinsor's r emark that a ccr

tnin rate of aceelerntion was on ly p o~sible when running 
clmrn l1ill. He thong-ht it eonlil he e:1sily attained on almost 
any part of the B ::iston E lcYated becans3 the co-efficient of 
fridion of the wheels on the mil is gnite snffi<'ient. It wonld 
be wry di ffi cult to atta in, howe,·er, wit hont a more perfect 

<'<>lltl'Ol, but it wonld b e possible. He m a de some braking 
t cf-; ts re<·l'ntly in which h e g-ot d<> cclcra tion of five miles an 
hour per se('on d without. any nncomf irtable jolting . 

Mr. Wins:1r (Boston Elevated) saic1 that rel ays in both 
c·o11trnl~ \\'as what causet1 trnublc>. Jf th e time limit is de
si red ii must be obtai ned in :mot her way. The c·ylirn1ers of 
the ,y· csting·ho11se apparatus are operak<1 hy ('0:11pressed air, 

and one way to get a time limit is to throttle the air as it 
is aclmi t tPd to the cylinder. The rnh·es <'an b e m ade smaller 
to do this, but he also h:1s a specia l time limit relay which 
is used in some cases. The1·c a r e other ways, however, of 
determinin g- the proper regu lation emTent s:.> that it will b e 
possible to handle trains of cars on h eavy g rades as well as 
on a Jeyel. In S')me cases where t here arc only a few light 
grac1rs on a line but a number of !wavy s ~eep grades, ii is 

not dcsirnb! e to set the current limit s so that the car will 
:1('('elerate rapidly on the n1axim um grr. c1 r s . He had als '.l in
st alk<1 two ('lllTl'nt limits in some instanecs, the second limit 
of whic·h ean be brought into ac-t ion whe '1 desired. The 
prnctiee of the Boston E leYatc>d is exrep'i::ina l on account of 
getting on t of t he grades in the tunnels ; i :1 most cases where 
tra in eontrol and automati c a ec-eleration is employed, one 
set of ennenl limits is sufticie:1t to coHr all n ormal condi
tions. Ile> ca I led a t tention to the fact tha i perfect. accelera
tion can only be secnrcd hy some thing like a water rheostat. 
control or by a control with an infinit e nmnbcr of steps. A 
certain minimum number of fifty-seven steps should be used 
for i-he s :1 ke of si :np licity, and no more than is necessary to 
keep th J fln ctation in acceleration down to what is com
fortab le. 

E.T. l\I nngl' t' Pll'tropolitm1 \\"est Si<lc Elevated, Chicago) 
sa ic1 that he l1f-;Pd nn an11nde1· and stop wat <-11 together in 
adj ust ing· lin1it relays. He at!j nst ccl the rate of acceleration 
h_,. tlw s:op wa td1 but tri e11 to adjust the r esistance so that 
en•ry tooth and 1wak is the same. The poin t at which the 
c·mT('ll t i r-; cnt in is pre-arnrnge<1 hy the \\'eight of the relay 
:irnrn t11re. The ai111 was to make the peak rcac-11 tlie same 
pl ac·e e,·<'r,Y time on cad1 motor and then to adjust the weight 
of t he relay nrmat nrc to the (•n1-rcut limiting relay so as to 
µ:ct a ('t'l'tnin aeC" e!Pration, which 011 his road was fixed at 
11 se<'on ds, starting· from the time the current is t urned on 
nntil thP h, st point or the pPnk of the notch is r eached_ 
ThP c·mTent runs anywhere from 210 to 220 amp. for each 
motor. " ' hen they are in series it is 210 to 220 amp., and in 
111nlt i1 .lc it is <1onhle t hat. The relays nre adjusted wit.hiir 

2 amp. nn t hof:e p eaks. .\tljustnwnt:-- of that kind are· 
ll!;1de (Wery G0,0 00 miles. 

\ \T. ,J, Harvie asked whetlwr nny companies operating 
mnltipl<·-nnit. control equipment. ha<l any difficulties with 
:-.110,.,., a 11d if sn, what bas bC'cn th(• most effective means 

uf pre vent ing- s uch trouble? The tronble he h ad had was dne 
to snow s :1eking in behind the forward plate of the con

taet box ,ind b ehind the middle of the C'ontact device, and> 
depr.siting E'110ugb moistnre on the eontaet t o at. times 
pnt the Pqnipment out of sen·icc. He expected to have· 
a goml (ka l of snch tronhle this wiu ter. 

011 rnoti on the report of the Committee was aecept.ed. 
T he• prcsi c1eni appointed the nominating committee: E, 

'I'. ;\l nng-er, (chairman), Charles Hewitt , J. l\L L arned, 
1\ y1·es nnd ,v. J. HaiYiP. Tl1is (•nmrnit.tee is to report on 
l ◄'rirla,v a ftc>1 n oon. 

coinnTTEE ON l'OWJ<: tt IJIS'J'HJBU'rION 

\V .• T Il.1rvie, rhainnnn of the t·ommittce, present.ed the· 
report. 

H. D. f'oomhs (Pennsy lrn nia Hailroad), presented a writ.
t <> n <1isc nf- .; ion on heavy ratcunry <'onstructiou. 

G. W. Palmer, Jr. (Boston & Northern), referred to the 
c·ommit tee's statement that for low tension feeders, the 
standa]'(1 practiee is to us3 paper insulated cables. He 
nskc<1 if the committee had g iven any attention to the use 
of vnrnishcd cambric for low tension cable insulation. In 
some respects he thought it prnmiscd better results than 
papPr insulation, partieularly wh er e the sheaths are sub
j e<'i 1o elert rolys:s, in whieh ease the cambric insulation is-
11ot as liable to fail as paper. Ile had found a crying need 
fm· something in the way of a strain i nsulator ,vhich conld 
lw us<"<1 in couuection with potentials of 13,000 volts and 
o,·<>r. To date he had not fou nd an i nsulator which could 
lw used in the ordinary wny of cutt ing the insnlator in on 
the line. 

,lames Heywood ( Phil adelphia Rapid Transit Company) 

11i d not think that varnished cambric had yet come into very 
gc>neral use for underground work. The value of varnished 
(mmhri c in n lcnd-eo,·erell cable i,; rntlwr donbtfnl. Paper in
sulat ion is mn ch c·heaper nnd ha:,; sufficient d1uledic strength 
for the work. Ile douht c>d wltetlwr varnished c'.ambric wonld 
r cs;s l 1 he i11flne1wes whi<-11 ad on the insulation when th~ 
shc>atlt is pnnc-tured much bett er thnn saturated paper. 01w 
f•omr a ny hns c1iscan1c>rl lea<1 c·ovp1·i11g- on underground cable,;. 
:rnc1 is using· rnbbcr insulation wi thont le:,,d, depending Pn
lin•ly on the insulation to res'st water. 

Wm. Hobcrts (Northern Ohio Traction & Light Company)' 
nr-;kcc1 if any st eps had been taken to ascertain the bearinl,!' 

of S tate laws on the height of the trolley wire. He had 
asec>rtnin ed that the Ohio law required a height of trolley 

wire of ~1 ft. G in. He sugii;ested that this might be a mat-
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1.er for the committee to t ake u p a t some future time in order 
Lo have a definite reeord of the requirements of the various 

state laws. 
W. J. Harvie r epliPd to l\! r . Hobert s by ,.;nying that the 

committee found that it could not hop e lo inHuence in n11 y 
way the heig ht of t roll ey in sp eC'i a l l'ases like rai lroad er osc;
iugs, bri,lges and enlver ls. As a rul e steam r ailways rnqnire 

a height of 22 fl. at crossings. T he slrn11liH d of 1fJ ft. was 

suggested in qrder not to haYe too great a diff e rence hetwee11 
I he m axim nm h eight a1al the lO\rest point to which the troll <',V 

would haYe to go. 
Secretary Corn ing re plic•cl lo l\lr. Heywooel's request fen· 

information as to the nse of 11011-leaded cable, by saying t hat 
the B osto n Elevat ed has had some non-le,1cled C'able, rnbber 
insulated with t hree tr ipl e grn1lcs, in use for two or lhn•e 

years Exeept ro r some trouble d nc to b ~llly made joint s 
wher e the cable lay in weL duds he had had absoln lely no 
irouble with it. M uch depends on t he qu a lity of t he in -
5tilation , as t o how long t hat. cable wi ll last i n the duds an<l 
be of senice. Tn S pringfield , l\~a,.;s., some uf this cable h':s 
been in for nbo11t five ye:ll's a nd lins (•aus c>d no troub le \\'ltnl 
ever. 

l\1 r. R eed sa id he did not k now of any eables laid for 
railroa d purposes wi thout the lead shea t h cxl0pt a little a 

lung time ago in ,vas hinglon a nd Brooklyu. L en ll is used 
prineipally on r ubb er euYered cable for •net·hani<'al p r o
teetion. H e did 11 o t Sl'e why a p rot eelion eannot be ob

iai11ed with a proper wra pping of ei t h0 r cotton, or in t he 

shape of braid, or a wrapping of j ut e if i t s ho uld lrn s:1tnr
n t ed with some preserva (ive 1· umpo11 1Hl. 

Mr. Ayres d oubted the valne of ca t enar_r eo11strnetion . 

H seemed to him to int r oduc-e more hard points In he ham
mer ed by the t rolley wheel or b ow, b nt if used, n steel 
,conduetor , as on the New Ha Yen, i s bet ter tha11 eop per. 

.H e favor ed a s l iding l'Ontaet of ir on against iron, nnd 

11 11 auxillia r y conductor looped 0Ye1' an upp?r horizontal 
1np,-senger, as in sorn c> E urop ean c-a t 0n nry work 

LEAD SHEATHED CABLES 

A disenssion then follo,Yed on the sn bjec-t of lead shea thed 
-cables , in whirh .i\i r. \Vintlsor , ::\Ir. Th omas, l\lr. Ike,1 aJHl 

Mr. Heyward joined. 

Mr. "Windsor said his r eason f or obj ecting to a eable with 
.-a lead sheath was that in ease of a b ad short on a cable the 
1r ouble did not stop t here. Other C'abks were affeded, some

times a t the same t ime, but genera 11,r a few day:-; or eYen 
weeks later. 

Sec-r eta ry Corni11 g· said t !mt t o g ua rd against sneh eases 
of delaye<l bu,.rn-out they ha d institu1 ed the p r acti c-e of rut

ting the lead sheath in ea<'h manhole, taking a ring ou t of 
t he sheat h about %-i n. wide aml fi ll ing t he s p a<'e in wi t h 

r ubber tape, an d heating it. This makes what· is ealled a 

rnhber joint at that p oint. The shea th is made eon tinnous 
again by a short eopper wire a r onn <l the j •Jint to take eare 

-of !he r eturn eurrent 011 the sheath, so that if th e cable b nrns 
<mt the small wire is fused. Th is limi ts the b ad sedion, and 
na turally prevents a heavy flow of eu r r en t to adjacent eables. 

Mr. P a lmer lw licvetl tl rnt if th e ll' nd shen th eonl<l b e d >li t' 

;>way wi th, a grea t 111 a ny of !he tronhles on fee,krs wo nlcl 

hP avoi<l e<l. Lead is ge nPr a ll ~· U10ug·h t neeess:uy, howeYer , 

lo mai11l a in t.lw integrity of the ins OJ h i ion, p Ht ic·1h rly 
w her e ,.; ·.1t 111"a t ed p :1 p<'r i :-- n:--ed for i11snla l ion . Ile s·1 irl !h a t 
ea mhr ie <• a ble is heiug P11 1ploycd more ex t e11,.;i,·dy t ha n p er
haps som e of t he 111p111hers nf ! he assoei 1l io 11 are a war P. 
,\ nnmlH'r of large ordt• rs for th is ca ble h a\"<' h <'<'ll pliwP1l 

b!Ply. 

J[F,[Gll'L' OF 'J'HOLL J<:Y Wll/F. 

,\ d i:--<'ussinn llwn fo llowe<l on I he height of trolley wire. 
fd r . Ke lsay said his <'Xlre11ws were 14 all(l 22 ft. 

Mr . H eyward thoug ht a tlta le l:nv w hich req ·1i 1w l that tl1c 
win• h <• rna in l ai11C'd at :2'.2 ft. at t he erossings. introdn('ed :rn 

P!emenl of d,rn!;er rnllH'r than eliminated one, as the pole 

is lia ble lo r•o11w of'f I 11<' "·ire. lI e ,lid not se<~ why a trolley 

wire nee1l lw a11y l!ig·h0r I ha11 tl1e elen nrnee allowe.J unrler 
.. h r idg·P. 

Otl1<·1·s PX p res:--<'11 lhl' :--a111t• opinion. 

J\lr. :;\lunger moYed that the pap<•r lw aecepted and the 
t•o111111itl0e given a Ynt<• of thanks. Th e motion wns 

sernnded and cnnic•rl. 
The 111eeli11g· I hen n1ljom·11P1l until 9 :30 a.m. Friday. 

----•·♦·-----

Acconli ng to I he "Eketrical E;ngineer" the London and 
Nortlr- \Vl0 stern nnilway has b< en condncting some ex.peri

nw 11 ts wit h rega nl lo the l'ledric lighting of trnins. In the 
t'. aS <' of fi\"0 trains (amounting lo 20 coaches with 480 eells) 

'"hic h ru n bet,ree n Euston and ,Yolverhampton on day and 
night sen-ice;-;, and 011 whi1·h the coaehes are always lighted 
ownng lo se,·crn l tunnels, not one eell had to be remoYed 

from the batteries during the twelrn months that the eells 
\\'ere in 11se. Stone's :--yslc~m was in nse. Lend-ar:nonred 

1·a hle is g·e1wrall~· used for all the u11den1eath and roof work. 
Th,, mni11s 011 the roof are us11ally outside all coYering, and 

tappings made to the compartments through jnnetion boxes, 
whi ch are fi ll ed in w ith bit umen. The lamps are fixed singly 

in the r oof in d i ffere n t posi t ions, or else in brackets at the 

bnek of t he sra t s, so as to get maxim um ligl1t to the part 

where t he t rave ller sits. Carbon-fi lament lamps haYe been 
used of 8 candle-p n\\'er, 10 eanclle-power, and 12 eandle

rower. Th ese are of s1w<·inl strength, and little trouble is 
caused by broken filaments. HeC'enlly Osram lamps han 

been i n t roduced fo r the p urpose "·ilh marked sneeess. 
Por dining, sleeping, n11 d otlwr spreial sa loons, distributing 

switehbonrds a r e nscd , giving ('ontrol over the various com

partme nt s . 0 11 ''corridor '' cuaehes switehes nre fixed in 

t h e end nf t he r oach, wh ieh ean be op erated inside the eor
r idor by a tra in a tt l'ncbnt when traveling, or from ontside 

by the s ta t ion staff. A" non-eorriclor" vehide is fit t ed wi th 
;1 s witch at the e nd of t he eoneh, which is op erate " ·ith a bar 

from either side of the vehicle, s imilar to the method of 
turning "on " a nd "off " g:1seoeks. W hen the storage eells 

of railwa y c- oa C' h ell'drie lig-ht ing pla n t fai l , the ir ehief de
feets a r e fou nd t o be: short-circuit ing of plates, due to 
p ieces of p aste fo iling ,1\rny; a bnormally sulphated , e:rnscd 

h~· over-disC'hnr,!!"ing and bndded plates from oyereharg-ing; 
and le:1kng:e tn t he lea tl li ning· of the eases. 

..A.ceonli ng to t he '• Electrician'' the Interlaken-Lanter

brn nuen-W" eng-ern Alp-Gri ridl'l\\'ald rnck-and-1>inion railway, 

which is a t presen t wnrkl•tl by steam. is in process of con
version t n dee-Irie trndion, all(l it is stated that the s;\· slern 

lo be a dop t ed is !he o\'PrhPa <l trolll'.V with eo11f inuons eur
r en(. Tbe line is nbou l l:"5 miles long- nrnl rises to a height 
of G700 feet a brl\·e sea leYel. Tire c01wersion to el<·c!rical 
work i ng is b!'ing rn nrl l' lnrgd_v with a view lo f11 cl economy, 

~inee a mple water power is nvailable for the' g·euerntion of 
e lecl ric-n l pmre1·. 

Th e amateur thealri1·:ils of the Urooklyn lfapid Tnrnsit 
Comp any's employee,; held at !he ~ast New York dubhonse 

fnrm t he subjcc·t of an intPrFsf ing artide in t he '' New 

York P t·c•ss" of Oct. 11. 
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TRAFFIC AND TRANSPORTATION ASSOCIATION
WEDNESDAY 

President Allen in the chair, ca lled for a discussion on 
the ca rrying of U. S. mail. 

General Harries, of Washingion, said be felt Yery strong·ly 
like congratulating Boston npon its phi la nthropy in deal
ing with the government. 

In common with all railroads the post office administra
tion desires lo drive a good bargain with respect to mail 
service; to get an improved service for, if possible, a 

lesser amount than was expended on wagon service. I n 
the post-office eye, steam and electric ser vice were precisely 
alike. There was no distinction above a 20-mile line be
tween an electric carrier and the steam carrier; and the 
only distinction below ihe 20-mile road was, that the elec
tric can-iers rec·eivecl even less than the st eam. 

There was but one mail car running in Washing
ton and that ·was nni 01w rated by any of General Harries' 
companies. 

.\ clion h:\' Congr<'ss \rnultl not be taken so long as com
pniiies eould be found that would cnrry mail at the existing
rate!-'. The r<'sponsibility for the prPsent s ituation wns on 
tlw carrier who insisted on doing business without profit. 
'J'be sii:untion would never be bettered so 1011 g as companies 
ac·cepted contrnets that dicl not pay. There never could be 
any reason "·hy ihe goven1rn ent should not pa)' as a cns
tomer. 

1\fr. llippee said thnt his company, the D es Moines City 
Rni lway, earric,d n. S. rnnil in pouches, and also carried 
111 nil boxes on the ca rs. The 111ail rarriers also were carried 
nn d i he mad was pairl fo r all it did. Th e mail carriers' 
fare w;is :it ahont the same rate ihat anyhody else paid 
011 1l1P enrs. The government bong·lit transportation for 
tl1 ern. A tl1cnrdira l Dpproprintion was mnde by the Post
nrnst-r r e-Yery year, nnd when thnt was used up t he pos1·
men ·walke<l. The last Congw~s mnde an nppropria tion that 
paid for the mail hox<'s. Every car in Des :l\Ioines was 
ecruippcd with two 11iail hoxes, :111cl ca rried an<l colleeted 
U. S. mai l. Tt is tnken from the rar s at t he main stntion 
by 1hr gowrnmen t mai l <'.nrri0rs. Pouch mai l was earried 
to th e snh-s t.niions and to th e Enst city. It was put on the 
cars hy th e r epresentntiw of th e post offi.ee department 
and t-nken off by the post offic0, and the rornpany has :rn un
c1 erst:rnr1ing with th e post mnste>r tlrnt a car shall carry say 
three or fo ur ponehe~, no more, t han that, thrown on the 
fron t 1,latform, and on the r oad does not allow passengers 
in ride on the front p lntform. If there is an extra heavy 
lot of mnil it is di vided among the different cars. 

Ad hnr Brnch (A nderson , I nd.), said t hat his company 
(the Inrliann Fnio n Trac1ion Company) had had no expe
rienc·e in tlw handling of mail on city lines; but that it 
hnd l1 acl a limited experic>nre in hnndling mail on in i ernrban 
lines. 

l{c had foun d that if they extended the service, no matter 
whether the amount of mail carrierl was double and the re
sponsibility wns inf'reasecl to that extent., yet they received 
110 th ing- for the Hll<1itionnl servire that would be rendered. 

D. A. Hc>g'arly (Litll c Rock. Ark. ) said his eompn ny 
han,l led mail from the depot to the post office in bulk. The 
only arlvantnge he rould see in handling U. S. mail was the, 
protedion given in the ease of strikes. · 

1\h·. Ross snid that the l\fontrenl Street Rai lway bad had 
no exp erienee with han<lling mail. 

Mr. Hile, of Boston spoke as follows: 
H would appear from what General Harries has said that 

the burden of proof fa lls on tbe Boston Elevated, from the 

~a.c t t~al ,Ye _a rc doing a great deal of business. In study
rn~ th_1s sub.1cet, I was surprised at the general lack of 
un_it)· 111 what. ougl1 t to be done, and in the feeling towards 
tlus matter. There is a lnrg:e amount of sentimental feel
ing as t o its vn lne, some, perhaps, in the benefit that would 
accrne to th e co mmunity in doing somet.hing t hat benefits 
0,:eryhody, an~l a great runny others on the advantage that 
nught :lr1:rne m case of la hor troubles. I rnther observed 
that thos1' who had lnbor tronbles could see no valne· those 
·who bad_ not, did t hink :her e mig·ht be some value, n'nd my 
observn i10n nncl eonclns10n was that t hat wns absolutely a 
sentiment nl idea, and it perhaps was the fundamentn l idea 
t ha t made thP ra il road go wrong in the start-off in this 
business. No w, as to what. eonlcl be done: Taking our own 
case, our road hns all along seriously thono-ht-and it is 
a big ins titutio11 in th e community and undo~btedly means 
consi?e1?ble di:sn clvnntage and ineommo<ling of the people, 
an d it is persistently hoped that we might be also able 
to have convincerl t he p ost office people that r easonable 
renumeration could he given by the government, and that 
the ronds·coulrl eont inne to gi,·e this service, which is un
doub tedly a grc•nt nclvnntnge to a community . 
. As br~ught ont here, the carrying of t he mail is con

sidered 111 some cases a n operat ion wi thout any additional 
cost. 'l'hat ma:v he a n aecommodation to t he community but 
so long' as the roads view t hat proposi t ion as we are doin; 
it, it is a help; bnt it is wrong-your business is to seil 
transportation, and there are a grea t many roads doing 
tbn~ w~1irh are entir0l:' indifferent t o the question. There 
agam 1s where th e r mlroads do not seem to get together 
and impr ess tl1eir f eeling's npon the post office people of 
what, th e,v have a righ t to have, and it seems to me there 
is a gener;i 1 lack of ~re tting together in the investigations 
thnt a re going on. I h0lieve ther e is an investigation now 
under wa v on th is su bject of trying- to get at wbnt is rea
snnahl e 1·om1wns:1 !.io11, and the prohlem will come np I 
prc>snme, nt th e next session of the legisla ture. All t he 
repnrts in reply to ll1? incruiries . which I went over, of the 
cliffer ent rnilronds, gave me the impression that a large 
burden rests with t l1 e railroads to get together. ·-

,Jam es .A111lerson, Sandwic•b, "\Vinclsor & Amherstburg 
Rnilway , speakirnt of ronditions in C:rnada, snid that the 
post ofnre department' was operated at a profit . T n the 
United States the postal department was operated at a loss. 
The postal rlepnrtmcnt in the United States was perhaps 
a little> more e<'onomirnl than in Canada. H e was perfeetly 
sa tisfied that in Canada the postal department was pre
p ared to pay a fair pric·e for g·ood service. His arrangement 
with th e post offire depnrtrnent was very satisfactory. 

A. L. Eastman then read the report of the committee on 
Freight and Express. The report was supplemented, before 
the discussion, by a. paper entitled: "Prog-ress to Date in 
Carrying Freight and Express Matter by Eleetrie -Roads
Some Mistakes That Have Been Made, and Their Remedy," 
hy C, V. Wood. As 1\fr. Wood had been ealled away from 
the eonvention, the re11ort was read by G. W. Parker. 

[ 'I'his pnper is pr inted elsewhere in this issne.-Eds.] 
The president ca lled for a discussion on the subject of 

Freight and Express. E. H . H yman, Clevelnnd , thought 
that the crncstion of freight and express was entirely one 
of local conditions, depending wholly upon the territory 
through which the eleetric line ran. Advoeates of express 
business bad always maintained that t here is no money 
in the freight business; that the rates were too low and 
that the roads had to carry too much tonnage to make 
any money. Exponents of the f reight situat ion, on the 
other hand. snid that although the express r ates were high, 
that the delivery serviee was expensive, and that the de
livery service itself ate up a great deal of the price. 
Mr. U _vmnn feH t hnt eiiher the freig-M or the express 
hnsin ess. hnt not both, eonld be made to earn monev. 

He though(: that a line running through a very populous 
territory with large cities for terminals, or that served a 
territory that had a large number of manufaeturing towns 
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~ilong tho ro:Hl, shoul d have an ex!• lusivo ox press bnsinoss 
,vith a <lelin·ry. The express rnlc in most cases i.s about 
300 per cent higher tha n the freight rate, and when one 
got tha t rat e he (•,ould eerlainly affonl to pny a little more 
for the wagon servi('e in or<ler to gel the inncascd rate. 

'l'he m:1in t hing·, after <leciLling wlietl1er the business was 
freight or ex press, wns to charge ngai nst earnings of either 
freight or exp ress the nd 11al expenses ill!'LllTC!l in carrying 
that freight or express. For some years past yery few roads 
bad charged any of tl1P l!·gitimn te ex penses-or very few 
of thcm- agniu st th o ea rnings. 'l'bl•rc• ought to be separate 
youchcrs or n separate eompan,v, so that the owners might 
know just exactly what the Pamings wen'. Until that was 
don e, it would be n s0rio11s quc•st.ion whether any of the 
roads would know if they wPr0 making money. 

::\Ir. H yman t hought that a r n:Hl that operated freight 
would fi n<l i.t ye ry adY:mtng0011s to enter into a eoJ.1 tract with 
some old li nt> ex p re"" r·ompnn)· on a percentage basis of 
the gross r eceipt s for carrying express. 

A n old line exp ress company, operating on a line, would 
no t conflict with freight carried al the same rate as by steam 
railroads. If a contract is entered into with old line express 
comp anies, he sug·gested that a minimum amount per year 
or per month be inserted into the contract. There is usually 
no objection, i.n fact it is often an advantag;e, to make a 
<'o nt ract with an old line express company for canyiug on 
a tonnage basis the shipments on that line-prohibiting the 
express company, however, from doing any lm·al b11siness 
which woulrl conflict with . the package freight business. 
There is an agreement among express companies dividing 
the business at the point of origin. 'I'he business they obtain 
for 10,000 or 15,000 offices through the contract with the 
elec.tric line more 1 han repays thew for the amounts they 
pay out. 

B. E. Wilson (R ochester Railway Company) said that in 
general t he basis of rates or the a rrangement by which an 
electric company should handle expr0ss is entirely loeal. If 
a r oad has terminal facilities snch that it can handle ear 
load lots ; if it has sidings that will hold trains of four and 
five cars, then only car load business is prncti.<,able, and 
should be fi gured on ; but where a road has only short sid
ings and is not allowed to moye onlinary box cars into a 
city, it is out of the question to consider ear load business. 
The Roehester & Eastern Rapid Railway, and 1he Rochester 
& Sodus Bay Rapid Railway do not do any strictly freight 
business. Their business is di\'ided into Class A and Class 
B express. Class .\. includes piek up and deli\·ery in 
Rochester and outlying villages; Class B is equivalent to the 
ordinary straight freight of other c.ompanies. Rates are 
considerably hig,her than the parallel steam roa!l rates to the 
same stations. There is a demand on the part of the mer
chants in the towns reached by these eleetrie lines, however, 
to p :11ronize the trolley roads, for the reason that. they can 
get quicker serviee by express, and they are willing to pay 
a higher rnte for that service. The Rochester & Eastern 
Rapid R nihrn)· formerly handled foreign cars at two inter
change s ta tions. Some time ag·o it withdrew from that busi
ness, bee a use the company did not wish to be under the 
j uris!li!·lion of the Interstate Commerce Commission. 

H. A. Nicholl (Indiana Union Traction Company), said 
that the rec·o111111e11<lations rna!le in the report of the Com
rniti<>P 011 Frei[d1t and l~xp1,'css <'oi1H·idt~<l elosl'J~, \Yith his 
ideas atl(l l'C>wrnbled t lw m0tho!ls a1luptell on his lin0. 'J' he 
eompnn,v lrnn<lles p,·01wral merchandif'e in less than enrloacl 
lots :rnd in \'CI)' few instances hnntll0d ca rloa<l s of horses, 
liYe strn·k, Pl<" . All of the freight cars are operatetl ns extra 
trains. No attempt is nrnde to ~dw1lnlc these t raim;. :\lost 

of the freight lrnins lll'<' operated :ll mght so as to avoid 
congestion of the rna1l during the b11si11ess hours of tlw 
day. At the 1:ll'ger t0rrui11als the cmopany has its own 
freight houses. \\'il!t aUiple side traeks in charge of salaried 
freight age11ls; at the smaller stat ions the freiglit nml pas
senger business were h:rndlcd jointly. 'l'he freight <lqiart
mcnt is well org-anizL•d, with a general freight agent and hw, 
division freight agPn l:-- . These men not only solicit business. 
but take care uf the tiling· of la riffs and have gcner:il over
sight over the whole freight business. There is no inter
change of freight with the steam roads, but such inter
ehange is mmle with electric roads, :l!Hl in some instances 
through trains are op~rated oyer other electric lines. The 
earnings per <·nr per day aYerage about $60. The freight 
business represents 8 per cent of the gToss receipts. To 

the freight account is charged about every coneeivable ex
pense that is thought to belong to the fr0ight departwent. 
The company operates also what is termed a merchants' dis
pntch, w hi.ch resembles the express lrnsi1wss on moi-t lines. 
For this scrvite the charge i.s one and one-half times the 
first-class fn•ight rate. No delivery business is done. lt waf:. 
felt tlrnl the express business can be npera le,1 jointly with 
the freight trnflie. One does not interfore with the other 
in tl10 least, as all the express is hmicllcd from passenger 
<'ars. A proper contract witli an old li11c express company 
mi!-.d1t lie more. profitable than the direc.t handling· of the 
0xpress matter, but su!·h a contract would h:n'e to be made 
according- to conditions that eould b0 negotiated ·with the 
!'Xpress companies, and he did not know whether it would 
be better to hnrnlle express in this way on the basis of per
(•rntage of reeei.pts or by tonnage. 

)lr. Hile aske(l ,,hethcr in charging· against the freight ac
f•otmt n pen·ent age on the power pla nt itffestment was in
<' lnded. 

.Mr. Ni.eholl said t hr cost of the power wns charged, 
,vt the cost of the inn>stnwnt,. 

P. P. Crafts (Io,Ya & Illinois Railway), said that his 
<'nmpan)' has a cnntrnf't \\'i.th the Ameriean Express Com
pan_,, on a t 01111:1,i·<' ha sis, to haul a II of t.ht~ express originat
ing on t he ('hieag-n & Nol'thwestern R.ailwa,v and billed 
vi.n Clinton thruu~h to Da,·0nport, Roek Island and Moline, 
but the Anwri<'an Express Companr is not permilied to 
do any lneal lmsint>ss between the terminals of the t'leetrie 
road. A eompP11s,1tio11 of 20 cents J>(" hundred pounds 
carried i.s pa id. He would not advise an) road having the 
same conditions to enter into a enntrad of that char
acter agai n, because the raihvay (•,.mpany does not re
ceive snffieienl <'nrnpensation for h:111<1ling sueh articles 
as are earr i0<1 iu t lw messengers' s;) fc-s, nor for currency 
handled. 1'1H· l'Xpress f'Ompanies usnn ll:v get a very high 
rate for suc•lt <·0111111, iditi.cs. He though t. ;i percentage rate 
would be mon• satisfactory. There i.s one fi>atnre i.n keep
ing the old line express company from doing local busi
ness over the el(•c.trie lines that. he is trying to eliminate. 
If 311 J\ meriean Express driver ealh: nt some plaee in 
Da,-enport to reeeiYe n package for ~ .. w York City, there 
may be also a pa<'kage at that pln1<· for Clinton.· The 
driver cannot nccept that packag0 for Clin ton and the 
shipper may refuse to send either package b,v the Amer
iean Expn•Ps Cmupan)'. Hr is now <•11<1ean>ring- to make 
nn annng0rn ent with the .\rncri<' nn Bxrn·p'"~ Comp,1uy b~
which it will be permitt<><l lo handle !or.al sl,ipmentc 
to an~' point on tlw I. & T., but. rnust pay the same ratf 
as is received fo1· any otltt>1· haul of till' sfrn10 mile:1g0. Hi~ 
freight rates ar<' bas0,l on the Iowa lfo,j:1111·<' tariff an(: 
classifications. 

His cornpan~' handll's about 3 to ~112 N11 loads of 1. e:. 1. 
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freight pc t· day, abo11t jO per l'ent. of wliich is local, 
t he balanec being through shipments, which go '\Vest 011 

t he Chi l'ago & Nort hwestern from Clin ton. It has 110 

carload lot interchange arrnngc111e11t wi th the steam road 
and has a lways received a rebuff whenever that matt er 
ha s been brought up. The electric road can give a quicker 
tleli n,r_y 11ia n any ot her rnad ont of DaYenpor t t o points 
on the Nortlrn·cster11, and 11111th o f its tounagc is secured 
0 11 t he l>:1:-:is of t inw a lone. 011 1. c• .. I. in! erlinc fre ig ht 
1he <' le1•tric roncl n •1iC'i n s SO !>('!' f' t'nt. of th e whole ra te 
to p oints within 1110 S tate a n(l straight cliYision of theongh 
]01·a l rate~ to p uinb <mtsitl c, th e St a te. 1'liis is a ,·cry 
pn>fi tal>le business, earning-, with the Ameri ca n Expr ess in-
1·orn1·, ncn rl_y ~'.20,000 per _ye ar. D Nhwting from tlrnt all 
01wra t ing c•xpcnses. cl1ai·gi11g in pm, er, tra<'k maintenance, 
1'.nr ma int e11:111ce, and :3 per cent. of the g-rnss freig·ht e:11'11-
i ngs for ncci1lents a nd damages; arnl a lso i.nc-l nd ing· a pro
port ion \\" hieh is paid to t he ci ty railway com pany for 
t h1• priYi lege of operating· m 0 1'r it s 1rneks : the net. m 
con H• is $!J,500. 

To accomodate n s liippPr who is in a lnuTy, his com
pa n~· t akes wlrnt evcr ,·an he hall(lle(l on an y passeng:cr 
<:0;1 rh . E :ich motor coach hn s n small bag-gag·c room a bout 
G ft. long·, bnt b:1g-gagt• in\'nriahly takes p rcc·0dencc cYcn 
o\'e l' A rnericm1 Rx press mat (Pr. 'I'Jtc, motor ha ndks all 
of tl1 e local h usi1wss, pid._ np a ncl 1lelivc•r v. A trailer t rll' 
nit :1ched to a p nssenger eo:wh, ltarnlles nothing hut throngh 
bnsiness. H e be lievtcl, in eont·lu sion, that any line built 
on a private rip:ht of way, which hm; a profit able pas
scngC'r business, c- ;111 operntc a fr eight bnsi1wss or an ex
press business nt a profit. 

.T. IL Pardee (.I. G. White & C,>., NC'w Yol'k Cih·), rc
fc•rred to a point hrnup:ht. out. in (h e report of th e co'11 mitte" 
011 frpig·hL and expr ess of the St r<'d Rnihrn .v Ass ,H·i a tio11 
of th e Slate of N ow York , thn1 it. was ahsolu tel v impossihl , 
to nl,t ain a unifonn rat e ;1 11 on'r c•ve11 on e Sl:ltP whicl1 
woul1l he f,1 ir and C'q11it nble ln nl l. 

'\Y. n. Ho:-:s ( l\ lo11tn,;1l StrPet H·iilw a v) :1 sk1·d f ,n· infol'
rn :1 ti ,1 11 011 ffStri(•tio11,; \\'hi(•h <'i( in, ph' <•e <•11 linrnlling 
frc•ii.dit, all(l wlieth er any com pn11i<·s pay n tax or 1wn'.e11tag:~ 
1>11 their C'arning·s ~ 

n. '\V. Park01· (Delrnit U11 il<•d) explain,,d tl ,e conditions 
i11 Tlntroit, which are very p ecmliar. '\Vho n tho pr esent 
;;y;:ll•m of ra tes was inn11g-11rated in Detroit., nn onlin a nce 
wns l'JUH' ted for thC' opr>rn tion of e:irs in a nd ont. of t he 
ei ty \\" hi. eh r eqniru l (1) t ha t !1t> cm·s othe r than t!H se s i o
ii.ll" to p;:sseng-rT 1·ars c:111 he operat e1l; (2) tb nt 1•,us c:111-
1,ol hP i,JH'rnt0d g·oing in th e f'" nn,e 1lirec:tio11, excepting- one 
eve1·y lwo l10 L1rs; ('.l) fo1· every cal' rn1111i11 g- into a1Hl out of 
Detrnit, tl, e eomp a n_y is <·ompclh ·<l t,, p:1 \" ;i t ·ix uf :"50 cc•n t ,-
1,r $ 1 p ::- r e'.lr pcl' rouud ti·ip. 'l1lH· t wn-hou1· sched nle re
q11i n •11w11t is up to 8 o 'c·lotk p.m., nft<'r wl 1il'h t ime e:irs 

c·u 11 lw op?rntl'd nt :rn_v i1d1' r\"al. Th<' fine fqr violatin~· 
th t' onlinallec• is $3;i0 for (•:wh "ffem·<'. 

1\Ir. J-'< ;tlt•r (Seattle l•~ IC'etrie Haihrn ~· Co ·rn>any ) ,1Pserihe,l 
t lw np ::>ration of e:11·s hetW('l'll 8Patl1• nnll 'l' ncon1:1. Unckr 
tlH~ mli11 g· of th e Stat e nutltori1ies this !im• is the s ·1111 e as u 
steam ro:l<l. and the tariffs nnd the regnlati 011s a re i.dcnti<'ally 
tlH· s:une as fo r st ea m roads. In Seattle, whic·h is dis: inrtly 
a ti ty system, his c•ompany o perat 0s indiYill ual fr eight rnrs. 
(\,rtnin c·ommodit ies ebssi fied as first, sc•tond, th ird a nd 
f ourth class, a re handled nnder a nuying ta riff fr om s'.ation 
to station. Th,~ c·ompany does not do nny deliYery. Freight 
is deliYer ecl to it at tcnninals; and ii is deliY 0red at terminals 
or a t stations or pl atforms alnn ~ the l ine whieh the shippers 
proYi<le. It also cloc>s c·onsiclerablc enr loa<l business between 

7 p.m. 111Hl G n.m. In addition to that it docs a switching 
se1-v1ee fro m the ym-ds of the various steam li nes entering 
~catt le to sidin gs whieh are provided by the shipper. That 
is done at a nominal price p er car. The nrgnment advanced 
at the beginning of the 1l iscnssion is particularly applicable 
in the 1'.ase of this eompany. The rates receiYcd are wholly 
drtenuinc•d by the peculia r eonditions in Seatt le. Express 
business, that is , 1weiYing- the goods of the consignee and 
deliYering- them to the consignor has uot been entered into. 
The poli1 y ha s been to entourage eYery one to bring the 
g-001ls to the terminals. 

' ' 'l'IJE l'O.-,STBTLI'l'IE8 OF A WELL CON DUCTED PUBLI CITY DEPART

JIIENT" 

A. W. Warnock ( Twin City Rapid Transit Company) 
openecl the tl iscm:sion on "The Possibiliti0s of a '\Veil Con
d nded Pt,iblidty Department," r0ferring- to the relations of 
0leetl'i1· s treet and inlernrban rai lways to the public press. 
H<' thought that too much em plwsis c-:mnot be placed on the 
11e<'d for cordial relations to be establ ished between public 
sen-iee eurporntions and the da ily pr0ss. The clamor for 
ehc>ap rat es is in the air; the muck-raker is abroa d. The 
muck-raker is only the illegi timate child of the "public-be-
1bm1w1l" poliry. That poli1·y is not common today. The 
llPWsp:q.er men, too often, have bec•n ak1scd or hn ve been 
patronized; there has Leen too mueh evasio n of £nets. The 
spirit of toLlny is to be p erfectly frnnk and eon fidential. 
Too 1m1<:h stress eannot be laid upon the point that the 
!llost frien dl y re la1 ions should a lways be establ ished with the 
press. 

The 1n:rn to n• prPs<'nt the c·o,np:rny in dea ling- with the press 
sho n!,l Le eonstituted to propl'rly r epres ::mt his company as 
for as t he press is eonecrnecl, should Le a m'.ln of (.,haracter, 
a 11rn11 of nbili.ty and a man of diplomacy. Such men do 
nol 1·ome to the ofl1ce an<l fill out npplieation blanks. They 
are mt•n who can enj )Y and who get good salaries. They 
arn 1wt in the rnotonnen d ass; and usually they have come 
frorn a loug training- in tlw newspaper field. A newspaper 
man has n snprrme eon tPrn pt for a snob, and very little 
respect for the so-cnlled great man. He does not tremble 
i11 hi s shoes Lefore a millionaire any more than he t rembles 
:in his sh oes het"o1·e the beg~;al' on the street. Ile is us:ially 
a goOll j ll(l g:e of people. The inclination h:1s been in the 
l >ast to pat ronize t he reporter. The public-ity man cannot 
patro11ize him today, or think he can Le bou.~·ht off with a 
1he-1·e11 t cignr. 

A J> Lthli<"i ly 111 n11 shou '.d he a 11 etl itorinl agent. The aver
age OJ t•rnting· man ,loes not know the Ya luo of words. The 
:iYerngl' np\\·sp;ql('r man hnnrlles words the way n enrpentPr 
ha ncl lPs na ils. 

Charl0s K F'lngg of the department of publicity of the 
Inland Empi l'c S .1 stem of Spokane, then rend the firs t paper 
011 the snbj2ct. of Publicit :v. This will be found in another 
l'olmnn. Ifo wns fo ll owed by J. H. Pardee, who read the 
paper pn•pared by B. R. Stephens, general traffic manager, 
Illinois Traction S ys tem. 

Vi cc-P~·esident '\Ynrnoek, then announced that the other 
p apers on the program would be r ead Thursday morning 
beginning- n t !J.30 o'clock. 

Tbc appointment. of a nominating committee, consist
ing of H. K Hunt (Chairman), Utah Light & R a ilway Co., 
Sa lt Lake City, Utah: C. D. E:nmons, Fort Wayne & Wa
bash Valley Railway Co., F'ort ·waync, Indiana; R. E. Dan
forth, Public S enice R ai lway Co., Newark, N. J., was an
nomH•ed, rfl(" l" "·l1iclt t he meeti11g- a dj ourned until 'r lmrs
day morning at 9.80. 
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ORGANIZATION OF THE ACCOUNTING DEPARTMENT 
OF AN ELECTRIC RAILWAY AND LIGHT COMPANY* 

HY A. R. PA'l"l'EHSON, AUDI'l'ING DEPAH'l'l\IEN'r, STONE & WEilS'l'ER 

l\L\ NAG f~MEN'l' ASSOCINTION, DOS'J'ON, M,\SS. 

Through my ro 111wdio11 with th e n1t<liti11g depn.rtm0nt 

of. the S t ou e & " Tdisl<'l' Mam1gPment Ass!)('i:1tion, an asso

ciation whi <' h has I Ii<> g01H'rnl llrn1wgc ,nent of l'l0etrir li ght, 

pow<>r a nd n1ilwny r·ompm1i0s of v:11·.\ ing- sizei;, in difl'er<'Ill 
parts of t he co untry, it has lJC'cn possible for rno tu <~h ons0, 

.for Urn 1rnr1ws0s of th is pnpp1·, n company whieh, in my 
jndgmen t, rdl (•cts the 1·c•<J11ir<'llH'rils of the gTeat0st. nmnber. 

A hrid outline of the• <·0111p:111_v to lH• treat ed with is ,1s 

follows: 

Ammal gross 0arnings, n1i lm1~' depnrtrn0nt. ...... $01.S0,000.00 
Anntwl gross enrning·s, ligh t nud power d<>pnrtmenL 350,000.00 

Total annnal grnss enrnings .. ................. $800,000.00 

Population ~erverl ........................... . 
Miles of single track ......................... . 
Cars operat;d .............................. . 
Lio·ht ancl power rnstomers ................... . 
N:muer of employees ....................... . 
Length of time company has opern.ted .......... . 

70,000 
G5 
4:5 

4,000 
300 

10 yenrs 

The man in active chal'ge of the ncounting d0partment is 

herein gi,·en the title of assisUlllt treasurer, in r0cognitio11 

of the f11ct that the trcnsn1·01· is nsnally a man of larger 

responsibilities in the financial worl<l, and in ndclition t0 his 

interest in tlie railway and light company, is p robably 

identified with other ent0qwises in the ei ty, and, therefore, 

can give little time to de t ai l work. "\Vith this explnnatiou, 
the fo llowing p lan of organization is submitted, the figures 
representing the monthly rate of salary: 

Assistant treasurer ........................ ...... $200.00 
Chief clerk ...... .. ........... .................. 100.00 
S torekeeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Storeroom porter . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 45.00 
Line onlff and billing clerk, light aud power de-

partn1ent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Customers' ledger clerk, light and power department. 75.00 
Two collectors, light and power department: 

One at ...................................... . 
One at .................................. .... . 

Vouch er and payrnll clerk ........... ............ . 
Two meter readers, each .. .. ..................... . 
Cashi0r. light a11d power dq)artment.. ............. . 
Conductors' 1 rip-sheet clerk ..................... . 
Railwny crshi e1· ................................ . 
Car 1-e~ister reader, etc .......................... . 
Transfer and ticket checker ...................... . 

75.00 
G,"i.00 
70.00 
G:"i.00 
GS.00 
80.00 
G:"i.00 
G0.00 
30.00 

Stenographer . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 5."i .00 
OfTiee boy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lij.00 

A sum mary of the a b.1\'e office fo r ce will g i \'<) n tc t al 

payroll of $ 1,280 a mon th, a trifle und01· 2 per cent of th0 

gross en rni 11µ:s. 

IInv illg g:i,·0n ti t l0s t o t he n1riolls offi··0 0 11ploye0s, it is 

now i n onlcr t o <ksc1-i:bc t h c> prinr·ip:11 work ,1 llol t0tl lo 
each one. 

ASSIST.\ )<'l' TP.F-:\SUl~En 

A salar,\' of $200 p0r 111o)lth slio11l<l att niet. ,1 iunu "hose 

make-up ):; h o11l<l in e!tHl r th e fo llowing (J1Jnlifica t ions; l nt e.u:
rity, r0s1w ctal>ilit ~·, eorcli:ili t~·, 11hi l i t ,r to int01ligc11tl_v open 

up or d ose a g·c'110ral set of hoo ks, 0sp0c inll y in co 1111 0ction 
with n consolitlntion or reorg·:lllixntion of c-omp:1nics; irn~ 

partinl treatment. of cnpablc cl0rks and a cksire to apply 

*I'apPr r·rau lw fnt•p the AmPr!ran Rtrrrt an<l In1<'1·111·1Jnn TI:iilwny 
Accountants' ARsociation, Atlantic City, N. ,J., O<.:tober 1:!, 1:l, 14, 
rn anu 10, mos. 

<\ivil SL'1·vi<'c rules, 01rnonrnging 0ad1 cle1·k, in n proper way, 
to leal'n U1 0 work of tlin 111,111 next ahovc !Jim. To do this, 

the assistant. t.rc•nsu1·c•r 111nst eclnc:it0 ead1 mnn to volun-
1 ,1ril_y come to lii:11 fo1· otlwr WOl ·k when his t·0gnhr dnties 

nrc clo1H', and end1 el<•rk shoultl he mncle to see U10, ndv:111-
t rige Lo he g.:1i1w<l by gfoclly nncl01·tnking· nny line of work 
whid1 h0 may he asked to <lo, w l1 0l hri· liis l'eg;nlnr work 
11wy lw finish0cl ot· not. 

S11C'li an [1ssistn11t. t.reasm·e1· should conrnrnnd th e res1)('ct 
of nll, C'S]><'c·i nll y the gene1·,1l manager. H earty co-opc•rntion 

lwhv<·en t.Iwso o f'ficinls is freqnenlly t.hc 1ne:rns of h1·ing·i11 g 

nhon t inc1·0nsrs in earnings and 1·<'ductions in expenditures. 
Confen•nces ent0re<l into, in the right s pirit, l>t~t wccn t he 
g('11cn1l 111 :1 11,ng:cr a11<l tl1 e assi s tant tren snrc1· ])('c o m e a 

linhit.. Tl1<'n it is easy t,, n1Ta11ge for r-011 fcre nces :11. i;ta t ecl 

1wl'io<ls, s:1y twice e:1di wee k, or mot·e frc•qne ntl ,v , if: n0<• es
s;11·,v. .At s uch t i :11es the a ssist:rnt treasmcr will g·i vc tlie 
rcsulti; of his studi<'s nlong the fo llowing principal lines: 

Compal'ison of da i ly an nlysis of railwa y earnings. '!'his 

will sometimes fnrnish a lrnrometcr in<lica ting· a le;ikage 
nn ce1·tain routes to wlii('lt two or more conductors ar0 

1~ssignNl. Sometimes, thron;,.;·h a transfer of men 011 a 

ee1tain run, a new man turns in each day several dollan·, 

more tlrnn the nlcl mnn, or possibly several dollars less. 
The comparison is of interest either ,vay. 

Jn the customers' ledger it may ue notire<l tbnt certain 
large lig·ht or pow0r customers show decreases in their 
monthly charge. This may be attributable to meters run
ning slow. 

In the miseellan0ous accounts rcr0ivable ledger it may 

bP 110ted that no bill has been made against the junk man 

for two 01· three montbs. Possibly the scrap copper, brass, 
etc., may have got into the wrong· channel. 

An examination of supplies issued 01· retnrned slips may 

reveal the fact that too many car brasses are being used, 
or that linemen are taking out a snpply of copper wire and 
not accounting fo1· the unused portion. 

In ,1pproving vouchers, the attached invoices may sug

gest extrnvag·ant methods of purchasing, either through 

bn)ing at exorbitant pricei;, or in quantities too large or too 
::;mall. The assistant treasmer shoul<l renlize, pcssibly 

more than any official, that his approYal is not a mere 
fo 1·mality; 110ithec should pri01· approvals relien him of 

his sense of responsibility. His signature in bis officia l 

e,1 pn cit y means d ollars to the compan~1, C\'en though checks 
:m cl \'ouchers reriui1·e a counte rsignature. 

Th e 1·ight assistant trea s ur er can, with out a ssuming a 
<lis:igl'eea ble mtt11110r, q ues ti on t he uw ri t of any bill which 

1uay haYe Lee n approYecl fo r payment by tl1e genernl man
n!.'er. 

A stud:·, of the cash book and r:ll'0fol estimate 01 the 

rNr ipts nnrl ex1wn d it u rcs nrny i1:clicatr ti1:tt (l1ere will not 
h,· encJl'gh n10110y 011 h,111(1 t"·o or three m, iii Ii,.; '1011('<' to 
llH.>cd h, nd i11ten•st, :1 <li\·ide11cl 01· n n(ltc if tlw eornp:111\ ·,~ 
H·s·1m·10s arP ll<lt ear0f1ilh li:111ille<l. 'i'oud e1·c; slintild be 

paid, 1101 with tll(' simple iclca nC ~([ling· tliern (llJt of tl1e 

wa~·, but wil h t lie pliil(1sopliy <•1 taki l.'..!' t iil' fill lc11g·t Ii of 
c-r0dit d110 tliP eomp:rny. Aftr>1· en11sid0ri11'...:· thnse i11,·,,h·i11~ 
n c,1sh (lisrnunt, those ranµ:i11g· frum ~10 jq $"'i0 0,1(•'1 e;m 

b ,• <l ispos:· cl of. T he eornp:ir:1! i,·c few that are left can l>e 
gi,·0 11 mor0 mntun~ co nsid<'rn tion. 

The nssis tn n t t1·0ns11r01· cn n a b o m a ke li i rnsclf mnre Yn ln

ahle to th e gc!11ernl man age r b v c lnsel ,v foll<l wi 11g 1 h0 
montlil.,· r0s1ilts of 01wr:ition. 'l.'o cl o tliis it is essc ntinl ll1nt 
llC' should mnke I he posting·s to the g-e nernl ledge r . lie 

should also prepare the first copy of tl1e montlily financi al 
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report. This mouthly report should show, among other 
t hings, the fo llowing: 

Earnings and expenses, monthly and cumulatiYe, current 
year and previous year, segregn ted according to standard 
dassifica ! ion. 

Balance sheet, current month and previous month. 
Condensed statement of cash receipts and disbursements. 
Detail of suspense and accrual accounts. 
Brief remarks relating to abnormal increases and de

creases in earnings nnd expenses. 
Detail, by requisi tion number, of charges to property 

account. (No charges may be made to property account 
,mlt>ss supported by an approved reqttisition, authorizing 
t he expenditure. 

The finished preliminary report furnishes food for 
t l10nght for both the assistant treasurer and the general 
manager, and after the general manager has listened to 
t he assistant treasurer's intelligent explanations of increases 
aud decreases in the various accounts, he is encouraged to 
ta lk about the interesting events which have ocurred in the 
,,perating department for the month. 

'l'he conference ends with the two officials made men
, ;i lly st ronger and of greater value to the co mpany, through 
• Iii,- mn !ua l exchange of knowl<'dge. 

J:eforc k:1"ing the subject of financial report it might 
be vn:- ll to state tbnt with the information suggested above, 
t. he fi 11 a neial report bas all the elements of a t rial balance, 
and the assi:-tanL treasurer ca n det<'1:mi11<' from the figures 
whid1 he has entered upon it whetl1 01· or not his general 
]edger is in balance. Tbe account s in the general ledger, 
inciden1 ally, should be opened np practically in the sam~ 
order as they appear in the fina ncial repor t. 

It seems more logi(•al, in treat ing· with the other members 
of the force, to recognize the work from its inception to its 
completion, and with that idea in mind we will take up, 
fi rst, the · 

LINE ORDER ANl> BILLING CLERK, LIGHT AND POWER 

The principal duties of this clerk are as follows: 
Daily recording·, on customers' ('a rds, of ''cut-in '' and 

"cut-out" advi('cs received from !lie <·outract departm<'nt. 
The advices shonld be progrPssiYdy numbered in two 

.;;cries, one for "cn t-ins" and the other for "cut-outs," in 
order that missing advices may lw readily located. 

The customers' cards should bP of different colors to 
represent the various classes of service; such as power, light, 
fans, etc., and so r uled as to provide for the following in
formation: Customer's name and address; ledger reference 
number; type of meter, with adNJuate space for dates of, 
say, six possible changes of meters. The remaining space 
is allotted to cumulative monthly readings, net r eadings, 
r ate and gross amount of bill for a period of 12 months. 
The back of the card may be printed in a similar manner, 
t hus giving a life of two years. 

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

It may be well to state that another set of cards is on 
file in the contract department, giving snch information as 
connected load, class bf business, date of ''cut-in,'' life of 
contract, etc. 

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

METER READERS 

The title is self-explanatory, and with the daily reading 
system, two men would be occupied with 4000 customers. 

,v e are experimenting in one of our gas companies with 
a patent system for the rending of meters, arranged by the 
Albrec Self-Viguring System Company, of Boston, :i\Iass., 
whose business i! is to eliminate detail figuring and re• 
copying of figures in mills, factories, ete., obtaining imme
diate r esults by the punching of patented cards, etc. 

The system, as arranged, consists of a meter card which 
records the rnrious readings of the meter in connection with 
a folcl<'Cl bill made up of three parts; the bill proper, the 
cashier's conpon a nd the auditor's coupon. The bill and 
the meter card are addressed by machine. The meter card 
is plac<'C1 in a <"ertain position on the bill and a hole 
pu1wh<'d 011 a uurnher corresponging to the reading of the 
meter. The p1111<'h is prnvided with a small battery lamp. 
The auditor's c·o11JHm is then detached and returned, with 
the mc!er 1·nrd, lo the office for record and information, 
where it is possible to arrange it into a card-ledger system. 

The eh:uge for electricity or gas used, and also the 
chargP l<'ss the ('ash discount, and the number of kilowatts 
or nurnlwr of fret consumed having been automatically 
figured and re('ord<'Cl 011 the bill, it is handed to the con-

011(• man has read i11 one day 200 g,~s meters, and, in 
addition, cullectc,d 2,i per C'ent of these bills. 

Dy !his system the hill renches th e ('Onsunwi· at the time 
of the meter reading-: it s:n-es all cop:l'ing of readings; it 
figures the amounts a nd sa \·c•s nll expense in the delivery 
of bill to consumer. 

'l'his is simply a11 on lline. The Alhree Company would 
undoubtedly be plcas<'Cl lo answ<>r lett ers from interested 
pnr! il's asking- for foll details. 

CUSTOMERS' LEDGER CLERK 

'I'hc 4000 customers are t alrnn <·n re of rn two bound 
ledgers, with sufficient capacity to t ake care of development 
duri11g the life of, :c;a:v, 18 months. Each page is ruled for 
30 customers, a11rl :-;o iut crlea vcd as to coYcr a period of 18 
months. Columns are provided for power, light, cash pay
ments, rebates, etc. 

The ledger elerk makes the origi nal entry from the cus
tomer's bill, which has been figured twice. The entry is 
t hen checked against the entry made by the line-order clerk 
on the customer's card . 

This clerk is also responsible for keeping the customers· 
ledger s in balance with the balance account in the general 
ledger. F or t his purpose a recapitulation book, made from 
spare leaves provided for at the time of ordering the ledgers, 
is used for taking off ledger page totals each month to 
obviate the necessity of cumulative totals in the ledgers. 

The rest of the ledger clerk's time is spent each month 
in preparing n delinquent list and in studying the condition 
of all unpaid accounts. 

It is a goo(l plan to arrange for opening up new ledgers 
at some time other than the close of the fiscal or calendar 
year, in order that the task of transferring may not come 
with a congestion of otbe.r work. Of course, by the use of 
loose-leaf ledgers the work of transferring is materially 
reduced. There are many advantages in connection with 
loose-leaf ledgers, and some disadvantages. For the pur
pose of this article, however, the bound book was selected. 

CASHIER, LIGHTING DEPARTMENT 

Having selected for this important position a person 
with the necessary qualifications, such as integrity, cour
tesy, etc., it is well t"o have him fully understand that the 
company· is charging for something which it has really de
livered to the customer. From some points of view current 
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i:-; so intang'ibk• that an inexperie11<·Pd ,·ashier is l'l'ady to 
ngre(' with a cns torncr wlH•11 he tP lis him th e bill is not 

righ t, as t h e method of prPpnring it is ns mueli of a myt h 

t o him as it is t.o the eus tomer. If the ca s h ier can only 
uuderstnnd that c11ne nt eqnals plnut iu Vl'Stme nt plns 
salaries, ln bor and 11rn terial, he is h<'LIPr (•qui p ped to handle 

the :t\'erage minor eomplnints whi<-h nre b1·nu g-ltt to him. 

'l'h e 1nore Sl'riou s enscs sho uld be r PfP 1Tt>d tn t he co ntrn ct 

ckpnrtme11t for adjus t111c•nt.. 
For this rea so 11 it is wi,-;c• to ha,·l' t ii l• cashil't' 's •·agP near 

th e contra.e t c1 epartmo11 t and nwny from t lil' l'l'S I of th e 
office foree, :rnd on the s treet floor, if pos:--ibk. 

The C'ns l,i e / n•(•on1:,; his eo lleet ion s i11 a snhsi c1inry eash 

book, properly rnled to s how ensh r (•<·Pi1·ed and diseount.s 

allowed, the dail ,v t otals ht'ing· l.ransforred to t lw genera l 

eash book. Rebates and di seonnts ot hl'l' t h an fnr prompt 
pay m ent s hould h e r econ1ed in n sepa rnt e hook, th e rensons 
fo1· the allowallce being e ntPn°d ngni llst <':teh item. T l, e 

journal e ntry at the elose of (li e 111nn th cnn lw more i11-
t e lligentl ,v approved if it is snpport rd lJ\' -;ueh a rc>eord. 

'l'he cashier should have some pnre time, which e:rn 

be devotrd to odd jobs, sueh ns tlgnring payrolls. in

,·oiees, e te. 

COLLECTORS 

Light Departmeu t.-'f'lil• assistn 11t tn•n:--111'l' l', ll' i tlt t h <' aid 

of hi s d elinquent list, ean map 011! eneh cfay t li c mor e im
portmit call s to lw mn de h.r t h C' l'oller t, ,rs I ii l' .following 

d n)· . Tho co llectors s hou ld b e n •qni n •l1 lo 111 :1 k,0 n nu tation 

ngainst ene h item on thrse list s fttn1i shed t ltl" ll1 by the 

nssistallt trensurer, concen1i 11 g- th e a 1t it11dc• of th c d elin

riuents in the eYent of 11011-eoll ection. 
The collector \\'ill be gi\'en t o u11de r:-.t :111d t Ital lw m us t 

use h is o" ·n goo d jnrg·ml'nt in his cb ill· 1\'1 irk: t lw t is, if 
h(• fee ls that he ean co llect an neco 1111t 11,1! 1111 t li c0 lis t h e 

sho uld understand that he h ns th e ant hority t ,', c1o it , p r o

viding it does not eonfliet with th e work nf n11, 1t h0r e m

ployee. 

l\feter Department.-The emplo~·ees of this d e partment 

wer e not inelnded in this organizn t ion ns th<',\' l' l'pnrt to the 
op erating depnrtment. T here is a d ose rela tion t o the 

aeeounting d epartment , however, l1u e tu thC' faC't t!In t the 

metC'r depnrtment keeps t!te _me t e r his tory cnrds whid1 d e

scribe the style, size, constant, comp :111~· nu mlwr. dn t e of 
las( t r st and loca tion of every m eter ow1w<l h y t lie com

pany. These eards should be neccssih]p nt a ll tiwes to the 

assistant trensurer , in orde r thnt he 111:IY compnre with his 

own records, to verify constants, e te ., and t o see tha t me t er 
tests :up made with reasonable frl1qne11 e)·, espeei ally in 

connection w ith large power customers. In lin e with this 

eheek there should nlso be consider ed th e n c1 vis nbi li ty of a 
yearly eh eck of the eompnny 's eonn ce l.e ,] lon d~ th e result 

to he eompared with the cnstomer s ' cn n1s , th :i t r e,1sonable 

ussmance may be had that all p arties eonnec t ed to the 

<'.ompany 's lines nre being elrnrged for thl' c·111T<0 11! 11se<l. 

CASHIER, RAILWAY DEPART J\IEN'f 

'l' his mnn is stationed at t.he car b nrn a11 d a c ts in the 
dual eapacity of cashier a nd nig ht hnr11 fon· ,11:111. 

'l' h e <'011due t ors turn in their cns l1 l'Olll' et inns to this ma11, 

together with n deposit slip. Th e mnn p~· is c·n1111 I e r1 n nc1 

c hecked against the deposit slip, in the eonductor 's pres
ence. 

During· ihe quie(l'r ho11rs of tl, e nig ht the cnshi<H' prepare-; 

n sta t e ment of his J'('C<'ipts and also g'ds 111 <' cm;h into 
s hapr for bnnk deposit. Everythi ng is enclosed in ,t 

lockP<1 hox am1 t-:iken to the ass is tan t, t l'OHSlll'( ' l' (':J(• li 11101'11-

i11 g, toge the r with :11111 tlwr lo<'ked l)l) X ,·011tai11i11g trip :-; llf•••ts 
:111<1 trnnsf'e r:,;. ' f' lw e:1 :-d 1ic'l' doc•s 1111! li:11!' ar·eess to ( II (! 

trip sheet s . 

'l'HJ1'-SIIKl<:'1' CLEHK 

'f' lie tirs t wo rk of thi s c·lc•rk <':t Ch d:iy ,·,111:-;i-;I ,-; ot' " s 11pe r

lh:inl l'Xami11.1tio11 of the• tri p s hcPt s nnl1 t hr• pn•parnti nu .,f 
:i s t:1tP me11t showing tl1P rnsh eoll Pdiom;. Thi s s t:i tE: mc:ut 

is r efcned ( o t lt e ass is tflnt t rPn s un•r. \I ho c·o111p:1rPs it witl1 

th<·' :-tafrn1<'11t tnn,c•d i11 l,y th e rail\\'n_Y e:1-;lii<'1·. 'l'li e l1iffer
e11c·c•s nm p11i11tl·f1 out to till" trip-s h<' l' t dcrk who ndjns h , 

t hrongh th e nwc1inm of an over nnd short fund. 'l'he~,;e 
a djns tmeuts arP t h r l> ns is of th e firs t Pnt.l'ies on tl1 e dail :: 
,1vPr and short report. 

'f' li l· rnilway cash is 111111· read,\' f or dr•p11:-;i(. tog-el lwr w it it 
t hr lig h ting depnrtme nt ,-oll<·dio11s fo1· t lie pn·Yi1111s d:1 ,1. 

T he• daily d eposit , as r efl cdf'd by th e bank p a ssbuok. ,;l 10 1d d 

lw in ngreeml'nt. with the total eo llec tions as shown hy tl1e 
general cash book. 'l'o nccomplish this 11,e ass ist :mt t rpa ,-.
lll'er sl10 nld harn n p et t.y l'ash fonq of frow $200 to $:j()Q 

for the pn,vment of trivinl charges ng·ninst th<' c,1111p:1.t1,\ . 
fn voiees in <.'Xf•ps:,; of $3 or $3 should h e paid by i-1 ,e,•k. 

After the h nuk d eposi t has been mad<', the trip-sheel 

c•l<"rk makes n ,·omplf•te n11dit of the trip s he,• ts, l"l'1 :11 rdi11g 

c1i fforence s 011 !lw o,·er-a nd-s lwd l'<'flor t nnd nu ti f_\·111~· .ill 

eo1ll1nctors ll ffed ed concerning· their errors. D a il)· nf1jnst 
ll1 ents h~· conchl<'t ors shonld lw ins is t ('(1 ,1pon. 

This clerk sp ends the bnlnnee uf t he d ny i n pn·pa 1·i11!! 
tl1c· nn nlys is of rn ilwny enrnings n nd t he i:onde 11 "Pd ,1nil~· 

report of eQ rnings in comparison ·wi th the S[IIIle dn,v of th<' 

previons ,venr. He a lso tabulates cnr milenge statistics, etc. 

'l'ICKET AN'D TRANSFER CLERK 

The \\·ork of counting n11d checking trnns f er s is ,1 11 d u ne 
h,v one girl, except at tim es ,d1en n comple t e eh (•f'k nf 
tra nsfers i s made. 

REGISTEn HEADE R 

This m;iu is lur·a t ed [I t the bnm ;1nd prep an•:,,: the tiai l.1 

list of ngis te r r e rrdings, and ('Otrnt s n nd lis t s the 1J 1t111her 11f 

em·e lopes eontnining transfe rs d eposited each half tri p by 
the condue t ors in the ca r boxes. Il c nlso d oes sowt> ·work 

fo r the 01wrnting d epartment. 

T he r evenue hr,1neh of ti.ii . orgn niznti11n seems fai rly 
hnsy , nncl \\'e, therefore, enn g ii·e ntt e n{inn 111 i-li e di s
bursing and general br:111c·h. 

STOREKEEP ER A.ND .ASSISTART 

In an organiz[ltion c1i :1 g ra m t·0 Yeri11g- t hP 1Yh11le n> !ll]'illlY 

there would be lines from the a ccounting d epart ment to t he 

p urehnsing a gent. nnd st or e k eep er, but th e nccuunting d e
pm'l.ment d ocs not have jurisdic-tinn m·er tllC' p nrchnsing 

c1l"J.rnrtm ent, and sometime,; no nutli ori t )· over t llC' store

keeprr. The [l d vnntnges of giYing t he aecon11 ti11 g depart

ment nnthority over the stor ekeep er o ut weigh the objec

tions. Th e storekeeper, by one int e•rpretntiu111 i::: n c,1shicr 
who recrives and issues converted doll ars, aud the nssistnut 

treasurer cn11not be said t o hold .1 good r(•eeipt for th<' 
expendit ur e until he ge t s a suppl~· issue 1·e(•ei pt. properh 

signl'd, stnting that th e ma t eri a l h as bee n nsed iu O}H'rn

tion or con s truction. 

So 111u eh diffieult y h as been exp erienced i n n ttewpt ing to 
keep n proper r ecord of s nppli es on hn nd thn t sullle officials 

hnve coneluded th nt it is absolnt0ly 11e,'.essary to insta ll an 
e labora te syst em of a eco 11 nl.i ng. H en ll y [he eLief a im is to 

have a syst ematic nnd conscirntious m nn in charge of tlw 
sttpplies, to w hom the n l'eessit y of having a WC' ll-n rranged 

s toreroom wi ll npp(' Hl. A s toreroom equip ped with s helves 
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and hins fo r t he reception of the several classes of sup
plies is one r equirem ent , and it should be th e d uty of t he 
s tor ekee per to certi f y all in\'oices foi· ma t er ia l r eceiYe <l by 
him. The im·oices should Le st amped '' Cha rge Stock, Ap-
pr ova l N o ....... . .. OS.'' The inYoices a r e then returned 
to the accounti ng dep artmen t ancl aft er th e ncccss '.l ry ap
p ro ,·nls ha Ye been seen red, are passed through the voucher 

re~6stcr to th e llcbit of supplies. 
~\. t the clcse of th e m on th th e stor ekeep er &.l10ukl for

\\'ar<l D sta tement t o tht! assistant treasu rer , g i\'ing th e 
approva l n nmhers. names a nd a monn ts of nil bi lls ass umed 
by h im, in or<l <> r t ha t tL <> s ame may be check ed, t o de ter
mine " "L<'t her nr not nll bills have been rccei\'ed which 
han • hc<•n tlrns apprnHd. Ile wi ll t hen be gi Ycn credi t for 
t he :11 no11 11 t s of th e n ume rnns r equ isi tion s w hie h be bas 
honnrcd fro :11 (la:v t o 1by, b ased on t he inn,ice p1·ices as 
sho\\"11 h y h is price-lis t. niHl th e difference bet wee n t he ag·g re
ga t e a mo unt of th e inn,i<::cs vnd t he r erp is i t ions sho uld 
ap p rnxi mn lcly n'pn 'sPnt t he v:1ln o of s upp lies on hand. 

In ord er tha t t her e illny be 110 great dispa rit~, between 
the book nlluc :111d the aetual vnlue of ma teria l on ba nd, 
periucl ica l inn·nl or ies, s uperi 11 te11,l <· <l by the assistant treas

urer , sho ultl be nrn cle. 
If i t d ocs not. sc<'m wise t o r efer th e i 1n-oiees to the 

s tor ekeep e r , a specia l blan k could be s :1bst i tut c(l for his usd 
a nd t he pri cin g (lone i n th e :1ceo 11 nting d epart me nt. 

It is ra re to fin d a m a n <' '.l p able of issaing· s ~1pplies in a 
th o1"ougbly in tc- llig·cnt ma 111wr and at t he s :1 m e time. com
peten t t o keep a co ·n pliea t <' d system of stock a cco unts . If 
a s to rd:: <> r.pr is capable a nd a n xious to adop t a n accounting 
system it mig lit. he advisable to a llow hi'Tl to do i t , but 
under or dinnr v ci rcurns t a nees th e accou nting sy s tem, such 
as cards, should he limit ed to a few classes of material. 

VOUCI-IET: AN D PAYROLL CLETIK 

This mDn makes up and elass i fi<' S a ll th e vouchers from 
info r ma l ion a ppearing on the in voices. (T he compa ny 

wou ld Dver :1ge a h Dnt 1.">0 ,·onchers eaeh month.) 
H e a b o p repa r es and la t er cl assifies the p ayrolls for all 

employees, execpting the gencrn l-office pa ~T(l ll, and de
vo t es the bala nce of his ti me t o elassif ying s tock issue and 
r eturn s lips which a r e tu rn ed i n by the s torck<'ep er . 

STE N OGRAP 11 En 

L et t er writing, fil in g· con esponcknce, s ta temen t. wor k an cl 

balance of t ime on ck• r ieal work. 

OFFICE no~ 
Setting up nnnws nnd a1hlre~scs on acldressing mach ine 

for eustomP l"S' h ills, running crr:rn cls and other d u ties of 

tl1is g"l!nera l nature. 

CHIEF CLERK 

The chil'f cl<'rk has !wen menti-111ecl pr:ietic:i.11:v last, as 
the work of ,,]l :c-;·1hl,1'cli11:1ll':-; is refer red to Iii n, a nd ll:lvin;!, 
b c-<>11 p,·ss"d lll'' 11 lJ., Iii n i:-;, in tnrn, sub:niLLl'd to the a::;

s i!"t:'.11( tre:1su1·t•r for fi11:1l tli:s 1)< siti1 11. 
'1'l1is m:111 s 1wul<l, of co111"s", h:1,·c a romplete knn\\"le<1g·e 

of tl1e clc•tnil \\'ork ,·f tlH' ollice a11<l spen d ,1 .~·•H d deal of l1is 
tim e in kcC:'pin~· in to11t'h ,,ith tlie work of e,·cry man in 
t he d:·p:11·tnw11!. le11tling- a l1 and \\·lier(' 1ieecs,:ll"_1,· nncl sePing 
t hat eveh <h.V t,1 kcs e:1n! (1f it s fair sha re of the monl Ii 's 
work , rather l imn postpo ning such tl 1i 11;!:s as cl :i ss ineation 
of stoek sl ips u nt il the last of t he mon th, whe n time is 
sorely ne<·<kd in elo~ in g th e accoun ts fo r t he mon l h. 

'The cl1ief cle r k slwnld keep th e p:ene rnl ensh b ook, 
voucher r egis ter, miscella neous a ccounts reeeivable ledger, 

subsid iary construction ledger , and a ll miscellaneous journal 
entries. 

In con nect ion with journal entries, it might be said that 
a good dea l of wor k ca n be saved an d un ifo r mly secured, by 
th e preparing of a hla nket jou rn a l entry covering a ll the 
s t er eo typed entries fo r t he mont h, s uch as gross ea rnings, 
hon(l in te rest, taxes, etc. T he d ra ft of this entry could be 
made by I he st e nogr aph er, who wonld ma ke fo ur or more 
(•opies at one opera tion, thus furn ishing · materia l for as 
many month s. J ournal entries p repared on the typewriter 
us ua lly contain mor e info rmation tha n tl10se written in 
long·han d. 

Th e chief elel·k should be a m an w ith a s nffieie nt ambi
tion. and s hould be given th e oppor tunity to fit h i mself for 
the pcsi tion of assis ta nt treasurer. 

T his sems t o be a fn irly complete s ummary of t he prin
eipnl wod;: t o be t'a r ed fo r h ,v a n aconnting department of a 
comhined rn ilway Dnd l ight company. 

It is, of course, understor. d t ha t prac t ica lly all of the men 
mentioned shonld he ha nded a nd t heir work subject to a 
perindieal examination by a n out side a uditor . 

----·♦·----

CONVENTION PROGRAM FOR TO-DAY 

Trans!]ortation and Traffic Association 

, (GREEK TE:c\IPLE) 

!J :30 A. 1\1. to 12 :30 P. M. 
Paper - ' 'T he O peration of l\l ul t ip le Car Trains on Inter

u rha n Roads," by D. F. Caner , Herei,·er, Trenton & 
New B rnns wiek Hailroad Co. , T re nton , N. J. 

Heport. of Committee on Prsseng·e r 'f r a tlie. 
Report of Committee on Rules fo r City Operation. 
Gcne r:11 B usiness. 
Report of Nomi na ting Commi t tee. 
E leet ion of OtTi ce rs. 
Insta ll:1tion of OfTicers. 
Adj ournment.. 

Accountants' Association 

( AQUARITJl\I COU RT HALL) 

9 ::-rn A. l\f. to 12 :30 P. t\L 
Paper- " Int erli ne Aeeon nt ing- of 1 nternrban R ailways," by 

\\~. 11. F orse, J r., Secret a ry n11d T reasurer , l11tli,111a 
1-'n ion Trnel ion Co mpa ny, Anderso n, In d. 

Paper- " A ccounting- l\ 1 cl hods of a Hold in.~ Compa ny ." by 
P. S. You1 1g·, Comptroller, Public S en ·ice Hail\\"ay 
Com pa ny , Newark , K . J. 

R eport of Commi ttee 011 "Stnnclarcl Classi fieation of Ac
eo1111 ts an d Fo rm of Heport." 

R eport nf Com mi ttee on " lnt ernn tional Standard Form of 
Repor t. '' 

A p pointmen t of Nomina ting Comlllil tee. 

En.rineer ing Asrnci~tion 

9 ::lO A. l\I. t o 12 ::30 P. l\L 
Insp ect ion of E.xliihits. 

2:00 P . l\J. t o 5 :00 P. l\f. 
Inspection of Exhibi ts. 

American Association 

( GllUK •n ::\IPU) 

2 :00 P . l\L to [) :00 P. 1\1. (Bxecufoe Session . ) 

Rep orts of Corn mi I tees. 
( a ) llls 11 n111ee. 
( IJ ) \\' e I f:i ,·e of Emp lo~·ees. 
(c-) l\ ' u11il"ip:1I Ownership and Puhlic R elations. 
( d) Nom in al ions. 

Elec-tion of Of'fieers. 
J1 1s! :1ll:1tio11 of Orlieers . 
H <:'solul io11s. 
"C 11 fin is Ii Pd P.nsiness. 
A djournment. 
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PROGRESS TO DA TE IN CARRYING FREIGHT AND 
EXPRESS MATTER BY ELECTRIC ROADS- SOME 

MISTAKES THAT HAVE BEEN MADE AND 
THEIR REMEDY* 

BY C. V. WOOD, GENERAL FREIGHT AND PASSENGER AGEN'r, NEW 
ENGLAND INVESTMENT & SECUHITY CO., BOSTON, MASS. 

'l'he electric railways have now before them the problem 
of meeting a demand for transportation facilities, which is 
simply one more step toward the advancement of civiliza
tion and the creation of increased facilities, an object that 
is ever present in some form or other. 

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

TIIE TON MILE 

No one can deny the lack of uniform action and unity 
of purpose in this line. Some of the roads follow steam 
railroad freight practice, simply warehouse receipt and de
livery; others, the system of old-line express companies, 
entailing horse and wagon pick-up and delivery ; while in 
many cases there is a mixture of both plans operated on 
the same line. Owing to the method of accounting, it is 
<difficult to analyze and arrive at an intelligent understand
ing of comparisons between different lines, the average 
-gross earnings per car mile ranging from a ridiculously 
low figure to one abnormally high. Right here we should 
,consider the value of the car mile as a unit of operating 
,earnings and expenses. This is something that is subject 
to a great variey of modifying conditions, greatly limiting 
its usefulness. Except for some few items of information 
we could abolish it as the unit. The capacity of cars used 
on some roads is totally unlike that of those used on others; 
in fa9t, few lines operate all cars of one standard; hence 
there can be practically nothing in common as between 
the car of one type and that of another. The ton mile unit, 
meaning one ton of freight moved one mile, is one that is 
probably as staple and uniform as anything we can use 
for the unit of freight transportation. This unit, however, 
requires close study and analysis to enable us to arrive at 
an intelligent understanding of results. 

COST 

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

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

•Read before the American Street and Interurban Railway Trans
·portation and Traffic Association, Atlantic City, N. J., October 12, 
1.3, 14, 15 and 16, 1908. 

of one car, ns against steam roads wit Ir a train unit of 
25 to 50 cars, each of which represents a much smaller 
investment than the electric car. In considering this phase 
of the question we should not overlook th e fact that the 
steam rnilro:1d figures arc given as a whole based on all the 
commodities handlccl , and that n ('ert ain proportion of their 
freight is high class, taking a rate much high er than t hat 
of the low class commodities, var.ving, of conr,;p, with the 
territory in which operated. 

Taking ns ext r eme examples, let ns refer to the annual 
report of a steam railroad GOO miles in length in the .Mid
dle ·west; also one in the l~astcrri States, which shows as 
follows : 

Products of agriculture 

WESTERN 
P er cent 

2.42 
0.33 

70.3G 
Products of animals ....... . 
Products of mines ......... . 
Products of forests ........ . 
l\fanufacturers ............ . 
Merchandise ......... ..... . 

1.90 
18.77 
'6.22 

EASTERN 
Per cent 

G.GO 
1.00 
2.30 

10.00 
l!J.50 
G0.50 

The "\V cs tern grain earrying railroads will, of course, 
make an entirely diffJrent showing. 

The first meniiomd line operated in a zone of mrnsuallv 
low prevailing rates, the average revenue received for each 
ton handled being 50 cents, and per ton mile, 5 mills; the 
second, $1.29 for each ton handled and 1½ cents per ton 
mile. At first glance one would say that, inasmuch as 
the first territory produced in comparison such a small 
percentage of commodities other than mine products, there 
would be no necessity or call for electric railway express 
nnd freight transportation. As a matter of fact, it is quite 
to the contrary, because it matters not so much what the 
local industries are, wherever man 's activities create a 
business of any considerable volume the people are there 
to be fed, clothed and housed and their transportation 
needs are ever present. E lectric railway carriage not only 
affects the present rail carriage, but goes still further in 
the opening of new territory heretofore not having access 
to modern means of transportation, replacing ancient horse 
and wagon haulage, which in importance can fairly be 
compared to the substitution of r ail transportation for 
stage. 

Bulletin No. 49 issued by the United States Department 
of Agriculture, showing the cost of hauling farm products 
to shipping points, gives a summary for the United States 
with the averages for 23 products ranging from 1."5 to 31 
cents per ton mile. 

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

'l'hc lack of general interest and study on the part of 
financiers, as well as executive and general officers of street 
railways, is to be wondered at, in view of the great future 
before them. This, I would say, is the first of some mis
takes that have been made. It has appeared to some to be 
an entirely new thing, impossible of analysis, with no beaten 
trail to follow, when, ns a matter of fact, it is onl_v a 
changed condition confronting us- another necessity to be 
supplied and an extended facility demanded. · Some· of the 
railways have recognized this, and have met the demand in 
the organization of a service which has been pu t upon a 
remunerative basis. I will venture to say that in ('ach case 
where this has been done with due diligence and intelli-
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gt•ntly mod el0d, in so far as is po:-siblc, on the system of 
older tra nspol'tation companies, not on ly is n satisfactory 
business no\\' being done, but th e prosp ects for the future 
are bright. On the other hand , companies which lrn,·e just 
p cn ni Lt ed or suffer ed this kind of trafffr ca nnot see any
thing: in it. Imagi110, if you can, one of our large com
m er cia l inllm;tries p hicing a certain line of their manufact
ured produet in the hands of: thei r emplo~·ees, with the 
und<~rslandin~: that in case of an occasionnl demand fo1 
that pa rti cnb r nrliele they \\'er e to dispose of it at. a gucs:a; 

ontci :\'. 4 L NCT N~COTIAEl t ~F.: 

n n= EU:,CT:, :c E;-:PR!:.:'.S COillP l'.1'"' 

-- -----

'.?harges, 

Tb~ ,.,,nd,!:~c;,~1~.:_ :i~:&\~,~f;;; ;~:~f~J'::::n, 11 tticthed fo r 1:~uewr11Uo a 

out the cmrnlry n •quin:'s a more rapid lrn11dli11g. Ileretofon• 
th is lrns hce 11 impossible•. as the close margi n between cost 
and selling pri(·t\ docs not pPrmit tlw high express C'harge 
n1·1·1•ssary to im,un• this qui(•k m11,·e11w11\: liPn<·e ~low freight 
has he0 11 n 110,·C'ssity. 

'rTH: (JUE:--'l'](JX OJ;' ru•n ;:-; 

In considering the rat e ques tion, it is, of course, well 
nudPrston<l that a ll mi l's must be founded on e<'onomical 
l,rn-s. or " ·hat tlw nr li <.' le will be:1r: rates must be snch as 

M 190 -

DR. TO THE EL ZCTRliC E.XPRE ~}S co. 
F O R 'I.'l:.!.1 1..:l ,"'f J -'f .} ----

Received p ayment 190 

Progrern in Carrying Freight- Form No. 1, Shipping Progress in Carrying Freight-Form No. 3, Expre_s Bill 
Receipt as Rendered 

rate, nnd ring it up on th e r egis l0r irrespe,J ive of the cosi 
of mm111 .fnc t nre, or what !be commodity wonld lwar. This 
is jns t wliat some of us have bPen doing a nd s till contem
plat e' <.:ontinning. · 

E lectri<'. railwnys were conceived nnd eonst rncted primar
ily for the handling of pnsseng·er business, but this is uo 
r eason why it should continue'. It is often sa id that elec
tric line's nre not in a position t o handle a large amount or 
freigh t b 11s i1wss. This is tru e, if we nsP as a compnrison 
the freight ra tio of s team roads. However, we need never 

to stim nla.te tralle, as well as being· g·encrnlly r emunerative 
lo the carrier. \Ve must not lose sight of the fact that 
the elc0 ct ric railw:1ys have.already made their initial invest
ment. ThP first thong-ht is that PVery use served shonld 
bf' charg0d a l once with au equal p ropodio11 of all the out
lay, however r<·motc. In se'-"uring this new traffic we must 
ir a sense go 011 th e t heory that every ton of freight haule4 
i:~ so much money earned. Paradoxical as it may seem, 
tl:is is largely tru e. Some of the money was spent long 
bf fore the transac:Lion. \Y c have but to r eimburse our-

THE ELECTRi'C EXPRESS COMPANY. 
Original - - --- . c;=====~=== = =,;=-==;,..1 

1---~ IG HT ADVANCE CHAA~~ UA~;;.-..t-;; ,~··· Chorg, olled PAEPAII _ c . o . D .-cortCT J. _ 
FCi..W ARDE:O FROM .:1- -· ouE ~HIPPcn ~--- " 0Ns1r.N« I DEGTINATION 

--~•~~o ____ ____________ _ _ -----.- - - -.,..---,,---
- ----- ----- --- _ _ W CIGH T FU , T&: II 

11 -:-_-_ =--IF 
-------------------------·--- -- - -- ----- -- --

Progress in Carrying Freight-Form No. 2, Small Way Bill 

fea r tha t the steam road ratio of freight to passenger will 
e\'Cr oblnin on elect r ic railways, as there is a large class 
of freight t hat, owing to th e rates, etc., will always be 
handled on private right-of-way lines. 

With eert ain exceptions, su<'h as switching car loads, etc., 
and the straight. steam railroad business conducted by a few 
electric lines, the electric railways should look principally to 
t1:e carriage of the high-class commodities. A good per
centage of the short-haul merchandise dist r ibuted through-

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

passed. 
As to the question of express as, against freight rates: 

Th e so-called old-line express companies could ill afford to 
maintain horse and wagon pick-up and delivery, even at their-
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liig-11 rn ( es, vVP r P l heir bnsi 11<ess ptll"el_v loca l. This expense 
is mi11imi:-1ed as t o ratio 011 ,1cco\11Jt. of long hnnls on which 
a larg0 rat e is obtained. As a urn tt 0r of fad, tl1 c A merican 
Exp1·Pss Compnny, operating throng'itc ,nt a large part. of the 
"G11it eel St.a t es, pays out for op<' nd ing- ex pe11 se::; 07.5 cents 
for eve1·y 100 cent s t aken in, hn 11 dlinp; $1 woL"th of bnsine:c;s 
fo1· 2.5 cf'11t s profit. Applying t his to el0dric rni lwa.ys, it. 

N• . 

THE ELECTRIC m\PRESS COMP t.NY. 
ABSTRACT OF WAY-'8ILLS. 

I 

Progress in Carrying Freight-Form No. 4, Abstract of 
Way Bills Forwarded 

would seem unpr ofit able to en te r intn this sdwu1c of hand
ling. Freight rates coveri11g ear tn111sport a tion alone, while 
mu ch lower t ha n express ra t c>s, ()nlinaril,,· sbow a better re
turn. Tlrny hring nnt tlw maximum Yolnme, which it is im
possihlc to do with lligh rates. I-Ie1we it is tlw difference 
between n f ull cal' as against nn empt~· one at tll e same 
operating cost per car mile. It is prohnbly nnneces::;ary to 
show spf' cific instances of this, as all of us ha,·e had acc·ess 

THE ELECTRIC EXPRESS COMP ANY 
REMITTANCES TO TREASURER 

$ .• •• ••..•.....•••... •• 
· · · · · · · • · • • • • • • • •. • • •. . ....•.....• •.. . .....•.......•• 1no .... 
· · · · · · · · · · · · · · · · · • · · • • • • · · • • • • • • • . • • . . . . . . . . . . . . . . . . . . Stntlon 
· · · · · · · • · • · · · · • • • • • • • • • • • • • • • ........ •..............•.. Agent 

(Enter nnmher of each denomi11 atinn ot 
bills and amount nf each check) 

Bil ls . . . . .... . • . .....•.. .. .............. . . , .20s, 
. .... . , ...•....... ... . • ......... ]Os, 
. ....• , . . .• . . . ... . ..•••. ... . ....• 5s, 
. ' ...•. .. ... ••..• . .•.... ' . . . ' .. .• 2~ . 

Gold, .. , . ."."."."."."."."."."."."."."."."."." ." ."."."."." . .".".".".".".".". ,
1
:: 

Silver, etc ................... . ............... . . 
Checks, viz .............. , .......... . · . .. , ... . . 

Total .... , . .... . ..... . . .. ..... .. ..... . 

Dollars I Ct8. 

··········· ................... . 

• • • • • • •. • .. • . • . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • Station 
Total Remittance, $ •••••••••.•••••••••••••••.••• •• •••••••••• 

Date of Remittance ........ . .......•..•..........•...••. 190 .••• 
As entered on remittance slip sent herewith 

Receiving Tell e1· will , on receipt. acknowledge by official stamp in 
above space or not e errors and retu rn. 

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

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

t o detailed r eports published in the railway journals, show
ing the splendid results of some of the companies on the 
Pacific Con st, in tll e Nor th an d Middle vVest, as well as t he 
!!!astern States. 

INTERCHANGE 

Some day electric railways vvill be called on to handle an 
interchange business, not only between themselves, bnt wit ll 
all others transacting public carriage. Should we not profi t 
by the experience of steam railroads, in their many years 
of effort t o perfect their carriage system, in substituting 
for a local billing, accounting and re-handling sclleme the 

through int<>rchn11gr i<lea 1 1¥hile thPrc is a limit to which 
cledric rnilways may go in this direction, I believe it to be 
fnr beyond nnthing- we have rculir.cd up to this time. There
fore, it cnnnot be too strongly nrged that at least a uniform 
b:isis be a clop( Pel by nll elccti-ie lines, differing only insofar 
us it cove rs loc:al conditions, and in tliis way, when the time 
eomes for an 0nlarge<l and extended bnsiness all will not be 

:'. . ..= --·~:~:-.· = ~~ :~-~=~:::; C:::1J1?Af{{. 
,...t.TEt,1::JliT Ur WAY•BllLS. 

10(\ 

'/'()fa/!: 

.Atte.,._f 
bl.,IUJC'll"M· - """"" .. 111 rH•I•• "'" fA <n ~r .. ,i., .. , ..... , ... 'llJITOk , ..... ,. • ... ,11 ..... ~~,J h, "" O•" .... i.,, •O,IOm•~· .. 111 •ll•o•r Jol,1' 

:~i::::.1;
0
1-;.•,7'.,-~;:,, :~"'' om••M o1,,.,.,. •• ... ...... ,,, n,,. • 11•'"'"" otl 11'"''"'" '" 11, 0 •••I '"l"''" JI •t t/ c •O•'l"T ..,,_0 •• 

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

diaos, ns wonlcl lw tllc case with conditions as existing 
to-day. 

A few ,.rears :.i go f ha<l come nncler my personal obscrva
l ion a line that was handling a pnrcly local express bnsiness, 
linving some 50 lleacl of horses and rn:my clrivers und freight 
handlers, express cars, etc. Their business was being oper
ntecl nt a loss of approximately $300 per clay. The horses 
nnd wagons were disposed of and a straigllt freight business 

THE ELECTRIC EXPRESS COMP AN' y 

AGENT'S BALANCE SHEC:T 

Balance Sheet for 

DR. 
To Bala.nee (a.a per la.s t statement) 

To Advance ~hargcs on W.aybills received 

To Freight Collected on Waybila received 

T o Prepaid Coll ected on Waybill• forwarded 

CR. 
By Paid J:hrough on Waybilla rec('1vr-d 

By Advanced C harges Wayb1U1 for-.ud«I 

By Ca11h remitted Tr~urer 

.By .&la»ce, as ?Cr Uncollected Liet 

Agent, at 

days ending 190 

Office 

I hereby certify that the above ii. a t rue statement of my account witb Th El · 
specified, a.s s~own by the book11 of this st.::.tion, and that the articles of freight me \o ce~~c ~xpreaa Comp~y, for t he tim; 

uncollected b11l11 are actually in my posseuion, or have been c:iclivered to consign:; 0:~ ~~n :;dc:::t:::i~;':':~~::;;n~. 

Progress in Carrying Freight-Form No. 7, Agent's 
Balance Sheet 

inaugurated. In less than one year this company was 
earning nt a rate of 18 per cent on the capital· invested. 
The rcs nlts on slightly higher than steam road freight rates 
were as follows : 
Earning-scar mi le ...••.•..•..••.....•..• , •.. fi3 .. "i8 per cent 
Expen~es car_ mile ................. .......... 53.57 per cent 
Amount n,ce1ved per JOO lb ....••.••••..••• , .14.9 <·ents 
Avernge c:ost .•..• " ••.•••..•..•.•••••••••.•• 12.7 cents 
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Heeently, also, in a bnsinPss t ha t was being operated, as 
was the former, a t a loss of $800 to $1,000 per month, t he 
same action was taken as with the fir st mentioned, with 
the result that after the first 15 days ' operation as a straight 

THE ELECTRIC EXPRESS COMIPAN;f. 

I HAVE ~AD~ THIE roi.LOWING CORAECTION 5 ON WAY•BILL NO, _~- - -

WAY•BILL READS PREVIOUS ~ O CORR.ECTIONt 

.C-t'"" '""" Duh~ .. - I 
•~1 .. W~'ll"' ... ,l,d,u,c,~ °"' ~:.~·: I ........ 

Cha•r, C"'at1~ 

I ~ I 
I o,~rwraot1neof w~1s,11 

WAY•D'ILL R~ADS AFT£R CORRECTION• 

c_ ,, ,_ ~ 0....,, .. 111_ lt1 ,,ln '"··~· I ... ,\d .. ..c• I o., Tot.110 Prepiod 
Cful'll'.• Cht• i • Col lN: t 

I 

I 
! 

I 

I l I 
C-on,,uedFoot•reot w.,e ,11 I I I 

• BAV2. .-ovND THIE AISOVE CHA1'G~ co■l!.E.CT , } 

_____ __ _..J>GENT. 

_____ ,.,(iJtNT. 

Progress in Carrying Freight-Form No. 8, Agent 's Cor
rection Sheet 

freight 1n·oposition a small net operating profit was shown; 
this has continued to increase, and the business _j~ now on 
a substantial paying basis. In inaugurating an ordinary 
freight and express business on electric railways we should 
start at the very foundation, ancl, if found to be desirable 

THE ELECTRIC EXPRESS COMPANY. 

P.ECElPT FOR CHARGES RElr\JND~D BY A.CENTS. 

Received - ____ station,---~ 

from Th" Electric Expren CompAnT, per·---- ---------llffenl, 

__________ Dollars, bein}; amount r~funded to correct error 

in w/b datctl---

---------"'-'c "=""°R=G·=• ~R =EA._-,__,D PRX.VIOUS TO CORRiEC=T•~o•= ·------

1 """"' 1 "'" 1 <-••1·~ 
C .l:IAR.Glt.5 JlltAD Al"Ti£1l CORRECTION , 

.lls per oo"ectinn N,c,_ ____ _,,_at.,a-- - ------190 

ia,u.e.d bu--- --- --------

Noc.a.sh IA to be refunded w ithout one ol these rcc;clpts bclnK take n and • dupll~ tc thereof 
teat to the Auditor. 

AJcDtl mu:;;t not m•kc rchmd:1 without taklna: up or cndor.!iln1 the orlrilnsl p•ld trctx:ht bill, 

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

a nd profitable, take up side issues, such as store delivery, 
etc., let ting this he an extension to the original ground
work. 

ORGANIZATION 

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

dist ribution of manufactured products (whether local or 
c,therwise), the farmer and his requirements, also possible 
eonnections and arrangements with other electric railways, 
boat lines and delivery men, all of which leads up to a 

correct conception of the de
TH[ H[CTRIC £XPRfSfl rn. mand ,,e are to undertake to 

190 _ sa tisfy. 

EXPRESS CONOUCTOR "S REPORT. 

Car NO---
From _____ To ____ _ 

Left ___ M Arr1ved ___ M 

Car No. ___ _ 

f 'rcm _ ____ To ____ _ 

l. ,(! ___ M Arrivcd ___ M 

f.rcu~---- To, _ _ __ _ 

L t-ft ___ M A m vcd- --M 

the :~T~.;;~c"t.~~~~~'!n~'f.!:--.1;•.~~t.':&~~ °"' at o,e ,o l\d c-1 
Note oo back ta\llC: ol any K flO ,... d~1eot"on 

!fo ThH ,.-JII bio allowd 11olnt- Uil• fl~pqrt 11 tt!tl41CL 

Form No. 10. 

The next in order is an opera
ting arrangement, whether a 
separate organization or han
dled jointly with the other 
general business. "\Vherever a 
large sys tem exists, serving, 
with slight competition, an ex
tended territory, I would favor 
the departmental organization1 

o,ving to the saving in taxes, 
joint employees, etc. When the 
territory is served by a number 
of small lines, in order that the 
business may be conducted uni
formly and extended to its 
greatest possible limit, a sep
arate company for the handling 
of express seems to best serve 
the requirements. In either 

case, the express department or company should be charged 
a fixed equitable amount. This should not be the car mile 
rat e, the varying quality of which we have already dis
cussed, and found to be one that should not be considered 
in this case, if its value is to be measured by a passenger 
ear mile,, as one is running continuously, making the maxi
mum number of miles, while the other makes long stops 

Co,nctwn Sh,,r 

Agent at 

To 

Con11cnec 

: 

f; 

Ji I . I 
ii 

THE ELECTRIC EXPRESS COMPANY 
OFFICE OF THE AU DITOR 

Boston • .Afass. 

Office. Way-Bill from 

Dat.d 

Ar1ic lea Adw:1nr t "" l o b?,J~el J Ch•!'l .. Ch~"ll'~,. 

I I 

I 
I 

To1~I Foo1Inc 1 of 
0,1,,n~w. e 

I i 
r;;;,'e::~I~.•:.' I 

Prtpi1t1. 

REMARKS /WHY COAAECTEO I• Amo1.1n l Out . 

No. 

__ J90 

No, 

I 

I 

I 

I 

Progress in Carrying Freight-Form No. 11, Auditor's 
Corr ection Sheet 

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

This brings us to the equipment stage. It depends en
tirely on the plan of organization as to who is to furnish 
this. It is needless to say that it should be, modern and 
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adaptecl lo the work requi.red of it and conveniently ar
rnng-ed and provided with sufficient power to ha11clle the 
maximum load and keep ont of the wn,v of p:1 sseng-Pr 1•ars. 

In the natural order we now should t•onsidcr blank forms. 
Please remember that while t he freight business of the 
electric railways should be in s,v:,;!em nut unlike the stea m 
rni lroads, insofar as i.ts fo1111datio11 is concerned, i.t handles 
that class of business which must be give n quick dispatch, 
hence onl,v a few of 1 heir man,v forms and slow met hods 
can be follmved. It is sm·prising to find how few of th em 
are actually necessa ry. The lmsiu e:,;s hancllecl should be 
surrounded with prop(•r records fo r tracing lost shipments, 
accurat e aecounting seenred, and a s top mail<' right there. 
Too much ''red tape '' will reduce !he quick 1110,·emc•nt of 
shipments to the slow freight tinw. Loss an<l damage 
claims should be promptlv investigatPd and pai1l or de
clined within 30 days from ti11w of fi ling-a 1·ontr:1st to 
,vhat is now lwing do11 e that will lH' npprP<·in10<l hy the 
pnblic. 

FREIGH'r AND EXPrmss FORMS 

I have seen a freight lmsines:,; amounting· to $1.i 0.OOO 
yearly handled successfn ll v "·it h t Iw 11se of 1 he n hbre\'ia tecl 
forms de8crihed and ilhrntrnkd bel<m: 

Form No. ], Shi.ppi.ng Heceipt.- 'l'his is in cl11pli(•;il<', and 
is put up in book form. It is to be fil lecl out Ji~, shipper. 
showing the com;ignor. <'Onsignee and the nrti<•k:-; conln ined 
in the shipment. This is signed by the recei"ing- f•]erk and 
the duplicate receipt lurnecl o,·er to !he billing clerk. who 
then makes ont the wayhill. 

Form No. 2. Small '\Ya,v Bill.-Thesc arc in dnpli ente and 
cover shipmen t to bnt one consignee. The,v shnnl<l he put 
up in pacls and used with carbon sheet or earbnn baek paper. 
The original is turned oYcr to the loa,1ing clerk 01' messenger 
who checks the freig-ht into the ear. This "',l\' hi.II ac
companies t he shiprn~n t to its clestinatinn and is (;he<'kecl b:v 
the receivin g agent, and, on cleli,·e1·y. the signntnre · of the 
consignee is taken thereon. After being: en1('1wl on the 
"Receivefl" r eport it is fi led, and is a reconl of thP shipment 
and a receipt therefor. '!'he flupliente ,my bill i8 retainecl 
by the hilli112.· <'lerk and fonrnrcled reports are nrn<l(' there
from, afte r which they ~ire filecl as a r ecord of the trnn,-ndion. 

Form No. 3, Expr~ss Bi.ll.-Thi8 is i.11 <l.uplieate arnl is put 
np in pads. It is a eustorner's bill :rnd receipt for money 
paid the company for freight charges. The original can be 
used in a loose-leaf ledger and will represent bills collectible. 
The clnplicate is turned o,·er to the collector, and, when paid, 
transferrecl to a file. In this way the outstanding· bills are 
at all times r epresented in the above-mentioned leclg·cr. 

Form No. 4, Abstrar.t of Wav Rills Forwanlecl.-This 
sho\\·s the station, the clnle and 11~11nber of way bill, station 
consigned to, weight, adYance charge8, company charges, 
total to colled, and amount prepaicl. 

Form No. 5, Statement of "\Ynv Bills Received.- This 
shows the same in format ion as in iorm No. 4, ancl is made 
up at tbe receiving station. These two forms are then used 
in preparing the agent's balance sheet nncl are sent to t,he 
auditor for checking·. 

Form No. 6, Remittance Slip.- This is n receipt for cash 
to treasurer. 

Form No. 7, Agent's Bn lance Shect.- This shows the exact 
financial sit11ntion of 1 he station. 

Form No. 8, Agent's Conection Sheet.-This is used in 
correcting erroneous rates, etc. 

Form No. D, Receipt for Charges Refnn1led.- This receipt 
is U8ed on acconnt of overcharg·es, etc. 

Form No. ]0, Coll(lnct ors' Time Slip.-Condn<'lors are re
qnirefl to make out this report at the encl of the last trip 
eaeh clnv, and to leave it at the office. 

Form' No. 11. Auclitor's Correction Rheet.-This is used 
for making ch:111ges on wa,v bills on nef'onnt of errors. detected 
in andit office. 

1n aclclilion to the nbove fonn8, agen ts require a cash 
hook, ledger and c. o. d. record. 'I'he audi t office, of course, 
will have vo ncher form blank ancl necessar;v record hooks. 

In closi.ng, I cannot refrain from nlluding again to the 
importance of n uniform system, from which basis electric 
railways as a whole should start to bui.ld np and extend 
1 Iw ir freight business. 'l'hi.s basis I beli.eve to be car trans
port.at. ion alone. A deli.very man, owning his own team, 
cnn perform this service cheaper than ,vnn cnn, owing to 
the fact of person:il owrn'rship and supervision. This also 
holds true when a number of teams arc employed. Yon 
must bear the maintenance of a hor~e and wagon equipment 
su fficiently large to handle promptly yom maximum busi
ness. Another f actor entering into this is the many custo
Ulers opernti.ng their own tParns; tlw additional cost to 
them of calling for their shipments often is figun·<l to be 
nil. llm,·p,•e1·, th ese arc but side issue:-. tlrnt shou ld not 
sland in the way or pn•vent the elPdri<'. railw11ys from 
getling l.ogclhcr on some common ground of proceclure, in 
laying the foundation for a system of cheap an<l speedy 
t nrnsportation of merehandil-e thnt will pl'on• of universal 
benefit to civi lizati.on for all time to come. 

----♦·•------

ADDRESS OF ACTING PRESIDENT WALLIS TO THE 
ACCOUNTANTS' ASSOCIATION 

'l'hP pn:-,l ~·ear has }wpn nn en·n tful one for eketric rail
\\'a~· aecountants. \Ve kft Atlantic Ci t,v n year ngo quite 
:,;ati:-.licd with Ilic 11:,;s111·ance that we had formnlntcd a re
Yise<l classification of ae<"onnts which, while not wholly 
satist'aetory to ns, was sti.ll reasonahly con8isl(•11t wi.th the 
Curnlamen tal pri1!('iples whi<·h " 'e had reganle<l for many 
y<•,u·s as om· g ni<l e po:-;ls. It was a (• lassification which 
s,•emt>d also lo meet the demands which the modern prin
<'ipl e of g-on·1·nnientn l n ' g:11L1tion required . 

\\' e wen~ soon nHlely :1wakt•1H·1l, ho\\·e,·er. by h,wing thn1St 
npon us fol' our cousid0rntio11 a dm,sifi('ation which ig-non•cl 
the very f1111d:1m c11t.1l principles which ha<l proven their 
st:11,ilil.\' J,y >cars of <'rili<'n l ns(~. Man~· of ns lwlieved 
the• prnpnse,l sc-he(lule tu lw quile unHttecl for om· use>. It 
w,:s a time of much frnrsome "·01Ty for all of us. But w0 
found thd 0111· n•:1sons fo r protest ,,·1•re so cogent and 
<·011e lnsiy0 th nt th ose who h:1\'e the po\\'('!' lo enforee npon 
11s a system of aecounts were satisfied tb at the proposed 
classification wa8 nnsnitahle. Ynnr Classifiealion Commit
t<'e ,ms ca lled int o consult at ion, as its l'l'J)Ort wi ll show yon, 
:111<1 n schedule \\'fts drawn up which, if followell. will be 
reasonnbly agreeable to those prineiplcs whieh we ha,·e be
lieved to be fnndamentnl and fixecl b~' the naturP of onr 
business. 

The work of tbe Aeeonntnnts' AssO(•iation ancl its larger 
eomrncle, the Amerienn Assrn· intion, has lw<'n of great value 
to the eledric railway irnlnstr~,. to e\'er,v ('l('dri(• railway 
compan~·. in emphasizing- the necessity of fitting the cont of 
aecon11ting to the bocly of electric railwn:v praetiee. The 
sound theories whil'h nnderlie om· diYision of a,·eon11ts would 
seem to be firm ly eslablishP<l. 

I cannot but speak with praise of the work of your 
Classification Commit tee, whose fairness. firmness an<l cliplo
mn<":V have accornplishe<l a great deal. This co111111it!Pe has 
put a large amount of linw nn<l effort into the pnrl of onr 
work which !ms fallen within tl1 eir prnvincc this Vl':11' nnd 
the n 'sults they hm·<· hrnng-ht to you shonl<l <·orn1wl >:onr <·om
mendation. 

As eleclri.c rnihrny nc<'onntants, we may well pause and 
con:-i<lel' a rapidly 12:rowinµ; lcl](lency of !he times whi<'h seems 
likely to run to an extr<•me. A corn rn il.tcc of promi11P11t 
rnilroad CX('c uli\'PS of thP A11wri<'an Rni lwav Assor·iation has 
j ust i:-:-;ne<l a f•in·uh1r i11 \\'hi<·h it refers pr;m1ine11tl~· to "the 



ro74 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. 19C. 

Tetinements of accounting," a phrase which has also ap
penred in some discussions of eleetrir rnilway nceounting 
during- 1he pnst. year. This I interpret to menn accounting 
eomplic-ated to a degree wliirh becomes 111111N·essn rily burden
some upon the corporation which is eompelled to pny the 
bills. 

The figures which we arcountants collect, c-ompile and in
terpret are of value only in proportion to their use. ..\Ve 
may gather and file stacks of forms, fi lled with interesting 
figures, but if the information so acquired is of no use 
then the labor is wasted. vVe should compile in convenient 
form and have ready for immediate reference such data 
as our superiors may require. Beyond the s toring and snp
plying of such needful information or drawing required 
deduel ions from it our efforts :ire wnslefnl. '\Ve are un
economical whenever we fail to reduce this work to its 
simplest possible terms. So sure as the straight line is 
the shortest distance betwec0 n two points, just so sure is the 
M·eo1rnta11t unsuccessful if he does not produce the desired 
infonnat ion i11 the shortest and sim plest manner possible. 
Insofar as we £nil to eliminate the unnecessary onr work 
becomes useless. 

T nasmnch :is we are p ublic serviee eorporntions it is a 
r('cognized prinriple that the 1rnblic is prh·ileged to have 
su<·lt acf'ounting informat ion c·o11eer11ing ns ,is wi ll permit it 
1o see that its rights arc b0ing proteded. But ! li e p nblic 
lim; 110 p r ivi!Pge to require of us more cletr1il of informa-
1ion than will reasonably secure it in its rights. I believe 
that information which informs is more rendi ly obtainable 
fro m :-.implicity t.hnn from eomplexity of accounting. 

Tlie yn]ne of the figures furnished hy ns to ihe public lies 
i11 thPir use by that public. Their availability amounts to 
nothi 11g nnless they are II Sl•d. To reqnire information or 
statistics merely (o sntisfy the possible whim of some aim
less inwstign tor into interesting eonc-lnsions of little or 
doubt fnl mine is indefensib!P. l\ loreoYer, the aYCrage seeker 
for fa<·(s in offi<'ial r eports is not expert enough to avoid 
lrnvinl,': his view clomlcd in U1e hnze of romplicnt cd aecount
ing. The f11n(la111entnl. lnrgcr prin ciples in which t he whole 
publi!' is interested nre mueh more ensi]y ob(ninable from 
simplP. ac.eura( e. nppa1·ent statis(i es. ancl conrlusions so 
drawn :ire more intelligent :rn<l just. 

I f<·el, therefore, that we may q11<•stion whether !lie 
ten1le11('y of tliP times is not to an extreme in demanding an 
nnreasouahle cli\'ision of nec·ounts all(l detnil of information 
in 011r bnsi !less. Tf we helieYe ,-o, we acconntnnts should 
steaclfastly point the way hack to a more rensonable arrount
in.~. wherein simplicity should be the fundamental rule. This 
modern (cll(le1w:v leads 11s to produec figures and statistics 
which arP not ne<·essary: it lea<ls others to require of us 
facts rind figures which. "·lien reeein·,l. :ire of no practical 
11se. It makes us diYicle the simple nceonnts \\'hich furnish 
ample information into m:111y snbdiYisions ,vhif'b, while inter
esting·. haYe not a Ya lue c-ompnrable (o the lnbor iiwoh·e<l in 
their 1n·c•pL1ratio11. lt makes us lwn<l to our lahorer, to our 
merhanie, to our foreman a bewildering· mnlt ituclc of blank<; 
for t li<>ir nse. Insofar as thi s labor foi ls to furnish inforrna-
1ion whirh is aetually and nrg·cn(ly useful it is eronomicnlly 
wasteful. 

Morc•o,·er, to be useful. sta(istiC"a l inf'nrm:1tio11 must. lw 
:wc1m1t e from its souree to its co11elusion . '!'he farther 
we wander from simplieity the less lia blP " ·e are to obtain 
accura<·~·. especiall,v from those whosP training in aecount ing· 
is ol' the simplest and does not sl nll<l !lw s tra i n of com
plex ity. Such is 1 he condition mnong those npon whom, 
for the most part. WP railway ar('ou11ta11ls :ire dependent 
for th e sources of our information. 

\VP, (lterefor·<'. a~ ae<·o1111tants should clisconrage, whether 
,,·itl1in 011rseln•:,; or wit hin or withont onr eorporation, nn,v 
t<>nlkney tu eo111pile s l:llistics, figures, information which 
are not entirely essPn t ia l. Let ns enck aYor to avoid, nnd to 
han, tli ose wl10111 our llg·nres sen ·e avoid, complication of 
:1N~onnting whieh lPtl(ls to inaccunic.,·. Let us have alwa:vs 
:in open eye t o th e "simple life" of accounting. 

J! was with gTeat regret tlrnt J receiYed notice from the 
Jll'<'Sident wltorn yon selcr ted last year, Frank R. Henry, 
!ha t because 11<' wns leaY ing t he rai lway field he would 
110 longer a ct as president. l\Ir. Henry lrn s been active in 
this associa tion s inec its s tart , and has done much good 
work for it. Yon h ad brought him into deserved recogni
tion wlien you chose him for this high office. l\fr. Henry 
had serve<l tlmmgli the ( rying times of last winter, and 
had largely mapped out the p lans for this convention when 
eircurnstane<•s fore e(l him t o retire. H e had prepared a 
part uf his address to you , nnd this, with due credit, I in-
1·,n·1>1>ra(e lte1·cwith. as full1nvs: 

'· For lfi .,·c,ars prior to the for111:1 t ion of the Account 
nnts' asso('ia tion, the 111n11agers of the street railways of 
!It<· United Stales were nssoeial<-d to:.?:etlter as a national 
urgnnizatio11, a11d were giving lit!k· or 110 attention to ac
eou uting problems. A J'r•w of the far-sighted accounting 
nffi<·c•rs realizc•d that if tl1 P a<·1·01111ti11g departments of the 
sl1·cei railways were going to kPep up with 1 he rapicl 
gnnvth and development of the business, it would be neces
sary to form an independent national organization, em
brnei ng the accounting oOicers exelusiYely. The preliminary 
rnee(ing for the formation of sueh an organization was held 
in Cleveland, Ohio, in l\Iarch, -1897, and s inee that time, 
111ePli11gs lt:1ve been held arnmally at the same time and 
plane ns the parent body. 

'' 'l'l1P cons Lit ntion and by-laws of 1 his association state 
ihP purpose of the org·:mization as follows: 'To object of 
this :1ssoeiation shall be to bring toge ther t hose engaged in 
the aee.ounting department of st r<' P( :111cl int erurban rnilwa,v 
eompanies, for the interchange of ideas , to promote the 
atlop( ion of a 1111iform system of :wcoun(s, and to improve 
tlw \\·ork of the acconnting department.' 

''E l<!V<"D )'Pars luwe pa~sed sin ee its formation, and prob
l<'Hts have <·onfron l<·d thP intlividnal members and the as
:-;,H' i,1tion which wer e not dreame <l of prior to that time. It 
has heen found ( Irnt in most things tli e old lines proved too 
11:1rrow, nnd things in the pns( that were all right for that 
ti111e , wonld not do for (o-<lay. This means progress; it 
nH•a11s persons. plans, institutions, administrations- all 
these· things are gr owing. '\Vith the phenomenal develop
nw nt of clec( 1·i1· rai lway business in tlw pnst few years, yon 
are all familinr. These thiwrs all being trne, has your 
n< 1·011nting- depar!nwn( kep1 np with (he progress 1 

'' 'Lc0 t WPll (' 110\lg"h alo11e' has 110\'('l' bl' ('tl 1 lrn motto of 
<' l<·< ·trie raihrn y business iu tlH· pas t. nor clo you believe 
it th<' motto of the fntnrc. 'l'hroug·h co-operation, fellow
s l,ip 111Hl in,·<'><lig·at ion, the• ~\rnerif'a n Street & Interurban 
Hnil\\'ay Aecoirntants · ,\ssociation offer s all of the op-
1• 1r( unities 101' keeping up \\'ith the ue\\· <le,·elopments. By 
<·o-operation. it has heen pos,-ihl<' to have n standard classi
fi<·ation of a<·<·ounts an <l form of n•port adopted by the 
Stnte <'omrnissions, the United S tates census bureau, and 
by the <' lectric rnilroads. 

" ft !ins hc,c•u said tlrnt only a fe,, railroa ds use the 
s tall(l:ll'cl c-lnssifif'atiou. This may be (rne, but it is s:ifc 
to say t lrnt (here an~ ,<•ry few bu( what have used the 
~tan danl d assifif'a(ion a;; n basis for t he classifiration of 
the ir acconn1s a nd for the form of (heir reports. To keep 
nr with the progress and cle\'elopment of the bnsiness, a 
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w•w l'l:t ssilicat ion wns s u lrn1i t1< .. ,l a t t he l:i sL t· om ·C' 11 tio11, all(l 
a Ul'W s t nll(lanl e lass ificat.iou will 1n-e nt 11ally lw :i <l op t ecl 

along the liues thcrC'in cl efi11 ecl. 
" T h is is not all the re is t o sho w for the 11 .n·n r s of 

work. Ji;yery pha sC' of the a 1·1·o un t ing fie ld, a s a pply ing lo 
electric raih rny ac cou n t ing depart ment s, is g rnd nally bei ng· 
eo vered, and rC'rPn•nce to t h e• i 11d1•XC'S of su bject s on which 

1•apcrs hnvc hcC'n prep,1 red , report :,; o f 1·0111lll it t t·1•:,; w hi<·h 

1iave bC' C' ll s ubmittl'd, wi ll show t o w hn t t•x t en t tlH• work 
h as, tl rns f ar, b1•1' 11 1•,11Ti1•1l . I n t hi s eonuediou. 1lw fad 
m nst not be los j: sight of, that t he d i:--1·11 ssion of t IH • p ,qwrs 
,rncl r ep or ts i:; YC'l',Y f n•qn Pntly j ust a s p ro litab lC' n 11 d 111-

·s tn1ct ivC' ns ihC' papers and rC'ports . 

" B lnnks a ud forms; covering e,·ery clepn rt 1u1·11 t of t he 
b usiness havC' b (•t•n eo ll1>e t.e• d hy t lw st•ere t nry , indexed an1l 

arranged in conyenient for m in loosc-lenf hooks. These 
books are ex hibitC'Cl a t the annua l eom ·entions, ext ra copies 

being kept on fi le for t he• u :,; c• of the rnembPr:--, whi ch cnu 

b e obtained upon r cq uC's t h~· a 111e 111ber o f' thi s asso l' iat io 11 . 
T his offC'rs a u mhnntngP \\· hi eh l'n 11110t he• oh t.ai necl in any 

ot h1'r way, auel thC' s t ncly of t h is eollc•etion \\'i ll s aY e you l' 
1·11m}HlllY bo.t h time and mo1wy. 

•' 'J' hc an m1 al 111eet i11 g:- offer many oppur t unities for in
l'rea:-;i ng· t llC' 11sl'fuluC's:-; and c• t'tic- ienry of yon r :wrounting 
offi eC'rs ; brondP11 th ei r Yiews a nd :--yrnp n t l1i1•:-;, CIH·ouragc ancl 
st rc•ugtheu them in . t heir <'lfor ts. 'l'lw ·friendships formed 

\\'i ll bring mor e cheC'rfnl res ponse to i11 q ui i·iC't-- f or i11formn 
iio11 f r om a f ellow accou11ta 11 L Om• of the true assets of 

life is friernls, u111l yPn l'annot hn \" c too m ,111,\' of them ; ancl 
in tlwse a unna l meetings yon find m any original friends. 

" lt. is snicl t here are few orip:inal g·p11iusC's in th C' world, 

b ut the r C' is a g-enin s of anot he1· onl0r that is qnit e ns ,e:oocl. 
lt ma:v be cnll ecl assimi latiYe 01· ap p ro pri a ting- g·e11 ius. It 
co nsist s of the ahilit.y to use wise and timely sug·g-estions 
eoming f rom whnteYer so1uc·l'. 'l'hC' annnnl meeting is a 

good p lace to 1len •lop this gC'nins. One possessi11 .::?: this gC'nim; 
\\'ill a ttend the annual c01went io11s nn(l g·o home fu ll of C' ll 

tlmsiasm oyer the 11 ew i<leas gatllC'rccl, a nd l his, w uplecl 
wit h tl1C' ski ll n erC'ssary t o apply them. \\' ill 1lcr ive th f' g-rca t 

C'st am oun t of .e:oocl from these meetings. 

' 'You slwul1l he \\' illi11g to rontr ibntP ntl(l clo yom part iu the 
etlu cation feature of the work by .e:i,· i11g yo ur idC'as. op inions 

n11 d suggesti011s. 
"}fo lwt ter eviclenef' of thP in (C'r r st 111 a11 ifos teel in thC' 

.,-\.(•conn tants' as:-oc· ia t ion eoulcl lw prnclm·0cl than t he record 

of attC'111lnn re nt the lns1 m eeting· heltl i n At!a ntiP Ci ty. This 
mectin !.',· was in CYer y sense, the most snc•rf'ssful and import
ant meeting· the . \ (•eo1111tants' a ,:soc-i :1tio11 has e,·er held, and 
care>ful rC'alling of the p roeC'ei!ing-s wi ll conYinc-0 the acrouut

ing offi 1'Pl'S o f t he shw•t rnihrnys that tlH' objects as set 
for th in this eo n:c; titu tion are h ein g: r0t1 lizecl." 

l'h l• :t1 h ·a 11 t ng:Ps of t lw enll r <- t ion of hlank:--. fo nns, l'('

feITc1l to b~, l ' re:--iden t 1:-Ieurr. <l r p <'11<l upon its being· kept 

11p to ,ht e. \\' it h th is i n lllirnl, nn ent in•ly new coll,•di nn 
b , s lwv 11 ma llC nll(l p i·cparPd this yP:tl' wit h \ ' Pl',\' s111•e(•,sfnl 
r cs ull s. The ('O!lertion and its a n angement refleet g:rent 
,·rP,] ii 11 1,011 Profc.ssor Sw011 ,.;on 's o f'fk e. 

T he nC'w eollection is hen'. ancl from now on ts ,1 \' a il
;1 l, ie fo r tlw 11 1e ,11!H·rs. Tl ,is (•ollec t ion r t•p1·e:--e11t :c; now the 

ial <·:--t i1len ~ in t h1• fnrn1 Pwnrk of elect r ic r nihrny ac·emrnti ng 
:111,l is wel! wor t h som(• uC y our lim C' a11cl nt tPnti o11. 

, \ s f he nssol' int ion grnws olclPr, the sC'IC'ction of topics for 

1l i,.;1: nssion beeo ,11e:,; mnre 1liHlr ult, wi t hout 1·0\'e ring• C'Xactl~· 
s o111 (• of t he gTfHllld r•m'<'rrcl in pre·Yious papen; a ncl d is -

1·11 :-- - im1 :,;. Of 1·our:--e_, 11 t•w t.opic-s and 1ww ph asPs an' eon
ti 11un! l) ' coming 11 p a nd t he old c011 clitio11s change in the 

l i;.d1t of Li t(' p r11.'.!"l'P:-- :-- ol' 011 r iwlus tr_y , b 11 t t he fact rema ins 

t lia t tl11"'l'C' is 11ot tl1e vi 1·g·i11 fklcl of to p ic·s to hP dise 11 ssecl 

th at l'Xis t C' d i 11 t li l· enrl_v cl n,v:-; of th e nssoeia tion. 

'l'li 1•n • a l \\'a_,·:,; t'C'J11nius (an d t l1is mak C's m or e promi n1,nt) 
i11 tl H• work of the asso('int ion at thl'SC' con \'C' llt ions , what we 

ha Ye rl1 ose11 to en ll th is yen r t he "g-et top:et.her" spirit. A nd as 
t he rnc•mhership _!.',Tows th is heeo111C's mor C' important, hccause 

wit Ii ,1 few nw 11il1Pr:,; u11 iY0 r~n l a1•q unintn nc0 wns pra et ieally 

('() Jt1p 1ilson·: \\"i l Ii t lw !.11",f..!'(' 111 ('111 ')(']':,;hi p of to-dny it is 
,l iffir,nlt . Y1•t yo11 w ill find you g·et more from th(• i n

fon 11n l. do:,; p r.111 .r..:·(• ex1·'1a11g1• of opinion with t hose w l1 om 

yo n 111Pet h er e. if you ,!.','O a bo ut i t in tlw right way, t han 
fro m n11y cut and clri <>d fp;d 11n• of the pr ogrn m, nn rnnttcr 

how g-oocl. 

Do not im ,1 r..:·i11 r• t liat tl1I' oth<'r fe llow, no mntt C' r hmv big 
n property he 1·t•p r<'S1' 11I:-. nr how long he ha :,; b een in the 

,,ssocia t ion, is uot ns an xions ;1:,; you arc to f nrther t his 

:--piri t. 'L'nkP m y wor1l fo r it , !IC' is . I n ancl of this spir i t , 
;, lnnc heou ha s lH·<·11 a.rrang·e1l a t t h,• i\la rlborougli-B lenllC'im 

i o be h l' l(l a t t l1 <' 1"] 0 :,;p of thi:-- sessio11: and an at.tPrnpt will 
hf' ma de to ha n• th i:-: s p irit pn•Ynil. 

Dnl'ing h is netiv1• wor k in t]1p offil'e of P rP:,;icl<·11 t, l\ l r. 

11 Pnry r<':-i.2·11p1J from t IH• Corn mi tt C'C 011 the Sta ll(l nnl Classi

tica t i011 a m! nppoi11ll•1l \\'. I\. Bro1•kway in hi s p laee. LatPr, 
,v. n. ;\ fe Dnle, of Cle,·el a nel. n•:--ig·11 ed from the sam e (•om -

111it t eC' , an1l I nppoi11tell \Y. I--1. For~e .. fr. , \Yhirh gave the 

sc,-cal lC' cl "int <•ru rhn 11 / .. t roup ' · of railways a r cspn·ecl pince 

11 po11 t l1is cnm!llit.tee. 

\\TC' arC' cn t it!Pd to tll1'1'P rPpr<·:--cuta t ives at th e conven

lion o f tlw N ationnl Assoeintion of lfoilw a,v Com missioner s , 

,1ucl I np poin t P,1 ns this _yenr 's lll'lep;at es, ,V. F . Ham, of 
-Washington ; C. N . Dnff,v. of ~Ti lwanke0, and C. I,. S. Tuig

ley . of Ph ila delphia . 

I wish to thank yon for yonr s1,Jec tion uf me as yom· 

fi rst YiCC'-president. nn offic,• "·h ich th is y ear ha s assumed 

w ore importa1wP t hn n usual. I wish also t o thank t llC' 
E xecutive an<l Classification Com mit tees for their sup port in 
the wor k a n<l t hose who haYC' p rep ared papers a nd the 

ma ny otllC'rs \\'ho k n e r enrlered n , lunhle n,csistaneP in 

earr,vin_g- on t hP work during t h e pa:-- t ~·enr. 

----•·♦·•----

ANNUAL RECEPTION 

X othing c:o uld hnYe bePn more :-;u rcessfnl, or h:mcllC'Cl with 

morC' ca re an d smooth p reeision, than the reception on 'L'ues
clny e,·ening· in thC' Solarium of the Marlhorong-h-Blenheim. 
It beg,rn nt fl o'clol'k, when a rPc•.ei,·iu§?.' line was formed by 
oflic·el's of the r ailway nssocintions and their wiYes: and the 
present a tions werC' maclC' thick nnd fast. By thC' time the 

C'nstern wing of the hotel had app,HC'ntl,v rC'achecl its rapac
i ty. the m usieal progrmu l>C'gw1 with Jlargaret E:>yes and 

Oley S peaks ns Yoenl soloists. After :tn hom of excellent 
music, reft·C'slrnwn t:-; \\'l're S('lTed, anll then daneiug· began, 

tllC' ca r cl 1n0Yidi11g fU1l'1'11 dntH'eS, althongh that wns not the 

limit. Nearly six l11111dl'ell !a llies arc nt tC'uding· the eonYen

t ion , and as nlmost all werC' present in rieh ancl fash ionable 
toilC'tt Ps, the seene tln·oug·l10n t t.he eYen1ng was onC' of notable 
brillia nce. The ge11C'ral l'omment wns that the Association 

hncl nC'Yer hncl a more SUl'l' essful affair o_f th0 kind. Chair
man Bt• tT,Y, of th e Enter ta inment Committee, sup ervised all 

the deta ils p crsonnlly, a nd most members of the committC'e 
werC' p resent to lend th eir adiYe assis ta nrC'; w hi lC' their ladies 
a lso cont ribut ecl in no s mall cl c_gTeC' to the su recss by their 
(•o-np t•nd ion i n p resi tl iug· at the refreshment. 1abll>.s and in 
other nppropriatC' a n cl cl erorat frC' wn,vs. It \\' HS not until 

early morning that the f n 11 r tio11 ea me to a close. 
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REPORT OF THE COMMITTEE ON EDUCATION* 

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

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

In this report no definite plan is proposed. At the last 
convention, October, 1907, a plan for an apprentice course 
was tentatirnly suggested by a member of the present com
mit tPe. t This plan was favorably received, although no 
offteial action was taken regarding it. Such propositions 
will naturally form a part of the work of this committee. 
For the present, however, the work is of a preparatory 
nature. A few general statements will prepare the way for 
the• !le-tails of the report. 

(1) The t mi ning of employees for more ef-ficient service 
is inf'umbent upon employers. 

(2) Such training will pay in financial returns, as well 
as in less tangible ways. 

(3) The training slrnnlcl include employees of all grades 
of prPYions ednca tion and experience. 

( 4 ) The t mining is most effeetive for young employees 
mid when closely r elated to the previous education and ex
perience. 

(5) The e,·idence of th e foregoing statements is found in 
tlw snceessful Pxperiments which have been tried by mem
bers of this and othPr associations, both individually and 
collectively. 

The whole matt er of training mPn for electric railway 
work falls under two general heads: 

(1) Training prepara tory to employment. 
(2) Training during Pmployment. 

EDUCATIO :N" PREPARATORY TO E:.IIPLOYMENT 

Undoubtedly a certnin amount of special preparatory 
!mining is desirable. Tliis must be f urnished largely by 
regnlar and special COlll'SPs in the t echnical schools. Prof. 
Hid1ey has pn'pared the fo llowing rPport upon this part of 
the snbjeet. In securing dat a he addressed the following 
let1 er to the · prnper dep:ntment s of a larg·e number of 
sd10ols : 

Kindly g-i,·e us information as requested below, same to 
lw i11c-orporate<1 in a r eport of the Committee on Edncation 
to he submitt0<1 to the Atlantic City convention of the 
Am erican Street and Interurban Raihvay Association. 

1. Have you a specific course in ·Electrical Railway 
Engineering, or is such instruction givPn as a part of your 
regnlar Electrical Engineering Course? 

'.2. When was snch course established? 
3. Give an outline of such course, showing number of 

hours devoted to electrical engi.nePring subjects, as well as 
to strictly electric railway subjects, in junior, senior and 
gT:1dnate years. 

4. "\"Vhat laboratory or other practical facilities have you 
available to supplement snch coursPs? 

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

fi. H ow mrin,v of your· graduates are employed in electric 
railway work ? ·what percentage of electrical engineering 
/:!:raduates ? . 

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

tProceedings A. S. I. R. A., Vol. I, 1907, p. 107. 

7. In your opinion, in what way can the American Street 
and Interurban Railway Association best co-operate with 
the technical schools of the country, to their mutual 
advantage? 

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

ELECTRIC RAILWAY IN~TRUCTION IN THE TECHNICAL SCHOOLS 

The splendid system of technical schools in this country 
is the de,·elopment of the past 40 years. There are to-day 
at least 40 colleges in the United States offering courses 
designed to fit their graduates for engineering professions. 
The growth of these schools, in numbers and importance, 
compared with the "classical schools," has been in step 
with the growth of the relative importance of the engineer
ing profession. The bnilding up of the great steam railway 
systems, the development of our mining resources a~d 
manufacturing industries, and finally the growth of our 
electrical industries, have each contributed to the call for 
the Pngi,wer. The eombination of the last and first, that is, 
the application of electricity to transportation, has opened 
still further fields f or the exercise of the engineer's abilities. 

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

Graduates from such engineering· coursPs, for man~, years, 
had difficulty in competing with men who had "worked up 
i11 thP business " - the men "with no technical education, 
but lots of horse-sense, sir' '- but they have gradually over
eomP tlw prejudice against tlw college graduate, until at 
present it is the rnlP, not the exception, to find college 
grnduat es at the head of work requiring engineering ability. 
The collPges have year by yPar bettered their courses, by 
henefit of experiPnce, and bettm· facilities have been given 
the graduate to secure praetical experience after the com
pletion of his college course, which practical experience, it 
may be remarked, he realizes to-day, better than ever before, 
i:; needrd to round out his education before he is fitted for an 
engineering profession. 

The development of the application of eleetricity has had 
much to do with the call for the engineer and the tech-

• nical grad ua1 P. From the first the electrical engineering, 
manufacturing and construction companies have used tech
nical graduates, as the raw material from which to develop 
their direeting heads. As the development of the electrical 
industries has been to such a great extent due to the marvel
ous growth of the electric railway, the electric railway may 
be credited with a considerable part in the call for the 
technical graduate. resulting in the development and growth , 
of the technical schools. 

Geographically, the distribution of 40 representative 
technical schools or colleges giving instruction in engineer
ing courses is as follows: New Eng·land, 8; Eastern States, 
16; Central, 7; Southern, 3; Western, 6. 

Instruction in the technical schools is generally so planned 
as to supply in as large a measure as. possible the benefits 
of a liberal education. 'While this is not usually possible 
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to the same extent as in a college of liberal art s, it has 
been fo und practicable to i nclude th e essentials without 
e11<•ronchme11I on the time devoted to pnrel,v professional 
s t u<lies. Indeed, t he so-ca lled liberal s l ndics arc genera lly 
believed t o be at the very fonndat ion of professional, as 
well as libernl trnining. S nch stn<li ('S as arr fon nd to be 
common in all enginee ring com·ses <·omprisc English , the 
modern lang un gcs, mathematics, chcrni,;lry, phyRi<·s, cc<mom

ics and political scir1we. 

·while it has not been pm;siblc, in !he hri<'f time nllotlecl 
for the preparation of this rcporl. to scr-ure outlines of 
the conrsc•s in 0lectrical (' llgincering from nil nf tlw vnrions 
technical se l10ols, tlte followin g cxtrnd from the <'ntnlog· 
of one of thc,;e inslilnlions is fni l'l~• 1·cpr cs<>n lnl i\'<': 

The four-year nnclergrndnnte course in r le<'lric-al engineer
ing is arranged to provide inst ruction along I he hron<l an<l 
fundamentnl lines necessary for a young· mnn who pro
poses to make engineering- his life work. \Vil lt this object 
in ,·iew, the subj ects or the first ycnr of the course are 
common with those of the oilier departments, and include 
work iu mathematies, modern languages, chemistl'r, shop
work and drawing-. The electrical engineer must be thor
oughly train ed i'n mechani<·al engineering snbjPcl.S and, 
lhrong·ltout the sero11cl and third vears of !he course. th e 
stude~ts in mechanienl an<l 0leet~·ical engineering follow 
nearly !he same runicnlnm. The prin c-i p;l diffc,:encP be
tween I ltese two com·ses for the sophomore nn<l junior years 
is a rednclion of I ime <levote<l to shopwork by the electrical 
engineering student, which permits him lo indwle in his 
course a larger amount of time for physics, ehemistry, mathe
matics and electrical engineering. During the last two years 
of the undergrndnate course, a larg·e proportion of !he time 
is devoted to the com ses offered bv the eled ric-a l en~ineerin g: 
department, but r equired work 'is inC'l t1<led iu eco nomi<'~, 
,·ector analysis, kinematics, rnechanic-s, steam engin<'cring, 
thermodynamics and mechanical engineering Inborntor,v work; 
and opportnnity is g:iven fo r PlccliYcs in civil engineering, 
machine design, chemistry or hy<lrnulirs. In the senior and 
gTnduate years, extended eourses are offered in the theory 
:.rnd tech11i(•al applications of electricity, in laboratory work. 
in electric railway engineering: and in electrical engineering 
design. "\Vork in electric railway engineering, in fa ir pro
portion, is offered in the regular undergraduate course in 
electrical engineerin f!' and, in the g:rnduate year, ,·ei·y 
thorough conrses in this subject are available. Visits of in
spection are made each year, not only to local points of 
interest., but also to important installations and manufactur
ing establishments at a distance. Freqnent addresses by 
alumni or other prncticing engineers and scientists increase 
the scope and valu e of the work. 

Yer:v few of th e t echnical scltoo!s h,we <>stahlishcd specific 
complete courses in electric rnilwa~· engineering, hnL nearly 
all giYe snch a course ~s a pnrt of the !?:enernl electrica l 
u,gineed ng eoursc. In such cases a stndcnt may, by a 
proper choice of elective studies, especially in th e grndnate 
year, select a com·sc> which will fit him lo rnter elc<'lri<' rail
way engineering as ,1 p rofession. 

Opinions and practice differ somewfiat ns tn I he use of 
t he laboratory in connection with electricnl cng-inecri ng in
strnction. In a few cases the instrndion is entirely by 
text-book and lectures. In most cases, 110,'\'eYcr, these are 
supplemented b y the nse of more or less complete shop 
and laboratory facilities. Nearly all of the technical sehools 
now give some sort of actnal training iu wood-working, pat
tern-making, molding and casting, mnchine-tool work an<l 
snneying in the lower classes. This is usiw.lly followed, in 
the electrical engin E>c ring courses, hy laboratory practice in 
operating and testing cledri<-al apparntns, som,, of tlte col
leges having very complete equipment for such work. For 
Pxample, one institntion ha s :wailablc, in its "service 
plant,'' three engines dirc<·t-connected to g<>n era tors, and 
aggregating 600 hp al normal rating, a nd i n its laboratory 

some 50 genen1t.ors and motors, rnnging in capacit.,· from a 
300-hp motor aml 200-kw generntor dow n to machines of 
1-kw capa<·ity, the aggi·egnlc capacity lwing not less titan 
1500 kw. 1'hc trn nsfonuer l'<Jllipmcnt m unbcrs over -HJ, in
dueling t lte r egular eom111e1·eial types an<l severnl of special 
<lesign. Among tlw lat tcr an~ OJH' giving G00,000 vol ls n,!l(l 
two ollwn; of 200,000 volts and 100-kw (•apaeity Pneh. 'l'lw 
<·nllection of ar<· and other ek•d rie la mps is Yery complctP, 
and co11tnins larnps of wi<le ,·m·icty of type hy th P variou s 
makers. Th e lis t of i11stnuncn Is fo r clP<·t ric measun·mctd s 
is \'Cf.\' larg<' and incltHles examples of the bes! lyp<'S to 
tlH' number of m·pr ~00. Th e storage-hntlery room eonlains 
hatt<,riPs of spvera l diffon·nt. makers. inclu<lin.~ on<• of HiO 10-
mup-honr ee lh; an<l another of GO 120-honr <'l!ll s. There arc 
nbo mnny pieces of spe<'ial nppnrntus for work of instruc
t ,011 01· inH•sl ign tion, inclrnling e.urv L• trnecrs, <lynamometer s, 
both clcdrical and meehanical. <'.ondcnser~, mcn·m·y-arc con-
1·c1·ters, re<~ording inst rumen ts, ns<·i llogniphs, etc. Th e rai l
'' ny e<p1ipnwnt of tltis labor:1torY in<·ln<les a hrge inter-
111 ha n rm· n nd t raek conm'<' I ions wil h n la rg-e <"ii)" an11 
iu t <'l'l11"lJan rnilwa:\' s ystem, a d vuamornel<>r elP<·tri<· <'Hr 
I< sting stand, YarionR lype,; of braking, <·outrolling, li ght
i1.g, heating nnd sig·11:1li11g- appnrntus, so 111ounte<l tlrnl effi
eieney, reliahility nn<l operating tests arnl experiments may 
lw ma<le. besides several stnndal'd railway mnl L,rs fnr t est 
awl exp<•ri111e nt. 

The la boratory cited, with ils <'quipnll'nt and buil<ling, 
represe nts an investment of about a quarter of a million 
dollars, ,111d is prolinhly the most cxtcnsin college lnhora
kry, for Pledri<·al engineer ing an d electric railway cngi
n0cring. in the con nlry. .\_s hns been s:1id, howen~r. 1w:1rly 
,, 11 of tlic technical schools gi\'C' some la bor atory cxpericn<'e 
in the handling and lcsling of clcrtrirnl npparatm;, and sup
plement this hy more or le,;s frequent visits of insp<'<·lion 
to mnnnfaduring and operating C' lcdricnl plants. Practical 
problems in desi~n and estimating arc also gencrall~· im
portant feat ures of tlte course. 

T he graduate, then, is famil ia r witlt the pritwipks nnd 
t hcory nf his chosen profession. nrnl usua lly has had more 
<•r less expPrience with praetica l problems. No matter how 
t l1orongh has been his tnining in I hese nrntters, howcn•r, he 
needs, in nddition, the training which comes fro ,n actual 
<"ontnet with eommcn·inl ,vork in ltis ehosen litw: contact 
"ith men cngage<l in tlte work; contad with thing·s that 
are doing: adual experience in making one dollar <lo the 
mirk of two. l\Iany graduates take advantnge of the ap
prenticeship eourses offered by some of the large manu
faduring a nd operating companies, a few haYe had the 
requisite experience befo re and dnring their eolleg·e eonrse, 
while many get it by lrnnl knocks and pnsh with 
manufndnring and operating· f'nmpanie,; which make no 

effort lo differenti ate behveen the tc<'hnical graduate and 
ih c t~nedncnk<l laborer by his side. · 

EDVCA'l'ION' DURIN'G El\IPLOY:MENT 

l\Iuch can be learned a long the line of training employees 
l,y n study of the experience of steam railway, ligltling nnd 
other <Om p,111ies and assoria tion8. 

.As typical of thes<', the committee !ms sl'lecte«l tl1c fol
k,wing-: 

(l) NP w York Cen tral A pprentice "\Vork. 

(2) l\Iaslcr Medrnn ics' , \ ssocintion Report on Apprentiee 
Systems. 

(:3) A<lminislratio11 of th<' Trnsll'<'S Clas Educational 
l1'1111d. 

(-1) l~1lison Companies Instnwlion Courses. 
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, \_t t eutiun 1s a lso ca ll eel tu the Ca<let Corps of t h e Roch

e,-,t l•r Haihrny Com p.my and of the Publie Service Railway 
Company. 

(]) 'l'IIE NEW YOHK CENTHAL APPHEN'l'ICE SYS'rE1\I* 

The Ne,v York Centra l Lines have dew•loped a comple t e 
:q ;prentif•l' :-:yst em appareont ly well adapted to s t eam rail

\\'a_y 1welh;. This is in diarg-e of C. \V. Crm;s, w hose 

office is in the Gr:in ,l Ce ntral Station1 :N"ew York. J\Ir. Cross 

is a s nccessfn l railwny man, having been a sh op superin

tendent and m a:;ter mec lia nie, and he has a lso the requisites 

of a snceessfn l tea d 1er. He is assis t l0 cl hy "\V. B. R.nssell , 
n g radtwte of the .i\Iassa ,·hnsetlf; Institute of Technology. 

J\fr. Cross has fur nished infor ma tion from whi<·h th e fol

luwing- <·mnpiln tion has been made for t his r ep ort: 

E le men t s of t he System 

B rie lly , t h e system adopted rna.v be s u111111 e1l ,up under the 
fo llowing t hreP hea (ls: 

I. 1t prm·i(ks for t he close s upe r vision and i ns truction of 

t he apprent ices i n t he s hop by an appren ti,· e ins trnctor. 

2. A sehool is cu111lne t ed by the company ,lur ing workin g 

bonrs, t h e a pprentieP being pa id for at te nda1we , at w hieh 

m echanical drawi ng ir-; taug h t in a pt·adi1•al way. 

:t A eonrne nf p r oble ms, e;1refnlly arrang-P d to sui t the 

11< •<> ds of the nppr<'11 t i<-PS, ha)-, lw<' n prepare<!. \\"lti<'h th ey are 
l' Xtw d ed to \\'f)rk out on tlwir own ti111 e. 

\Vhile th l' sys t e m <l iffe rR radi<mlly 111 111:my r espPd.s from 

;111y thing- that h as been d Dne in this <~01111try, it fo llows 

mor e or less dosely t he ge1l<'rnl principl<'s go ,·erning the 

e<lt11mtionnl syst em of the B1·itish A rlmirnlt.y, which has 

been in opern t io11 rnore thau (iO :n •nrs, a11d, n1·1·orilin g: t o 

S ir William 11. \Vhit e, has prodtt<·l'd t.hP majority of the 

111 0n who Ht'<' 110w 1wcnpyi11g th<' mos t prorni11e nt posi t ions 

in the s hiphnilding indus tri es o f Gre:it Britain. 111 a11 article 
published iu the .lannnr_v, 190..J., issue of "Technics," h e 

say ,; of it: ' · I t has g iYe n to p r ivat e shipbuilders its lenrlers, 

who lw\"e r isP11 'from thP rn11ks, while it has prodneed m en 

lioldi11g many i mportant and infhwntinl positions in all 
part:-; of the world." 

The onl\" ,;ys tem that hn s lH•t•n 1·nrrie1l ou t 011 a larg·e 

,wa le in this eountry, \Yhich a t a ll appro:H:h es t hP methods 

use ,l 011 t IIP Ne \\" Y01·k Ce nt ml Lines, ii- llw Ue m0 rnl El ectric 
Co mpany 's appre11ti1•p Sl"lwul a t Ly nn, J\fn si-., whieh wa s 

1ll•scrih<' d in :1 p a p er on ' ' A Plan to f>ro,·ide for a S upply 

of Skilled W orkmen,'' p resent ed b~· J\ lag-nus \Y . .Alexander 
:i t the l >ecem her, IDOG, meeting: of t he ,\m eri f' a n S ,H'iPt)' 

of '.\1 P<'. lrn n ical Engi neers. 

A s pe<•i a l sho p h a,; h e<•11 111.te,l up at Ln rn , kno wn as t lt e 

'' .. \pprcn t icP Trai11 i11 g· School," nn,l for tlw firs t l½ or ~1/ ~ 

ye:ll"s' 1·0 111·sp, the h o)'s \\" or k in t h is shop tllld Pr t h e direct io n 

oi' compc- t e11t. ins tn wt ors. The p n: d11 d io11 of thi s depart-

111P11t is of eommcr<·ia l Yn lu P. Th P l:1 tt er 1n11·1 of th e eonrse 

i:-: s1wnt 011 re.~ular wo r k in t hP shops. , \ sehool is eon

<l1wte1l 1l 11 ri11 ~· wrn·k ing· !tours nt th <· expe11 :-:P of the com

pany, Par·h a ppren t i<·e r0ec• iving· six hours' inst rnet ion a 
week. 

TTndPr the New York Cen tral syst.em the boys com0 i n to 
<-1•nt:1e t \\'ith 1 he· adual shop cond itions from t h C> Yery fi r st. 

Hist orieal Not.es 

J. F. Deems. wlw11 he l>Peame genernl superint endent of 
motiv<• p owPr of t li e NP\\' York Central Li nes, h ad Hnder 

eonsidPra tion the esta hfod1111 <~ 11t of an adequate sys tem of 

nppr<0 nt i<·eship on t hnt system, hut tlw appren t ice depa r t -

*1-'or compld P information s00 '"AmPrica n Engineer a nd Ha ilron<'I 
.Journa l. " .T mw .. Tuls. S Ppt .. Oct. and ;-.lov .. 1!107. .\l :so Hepo rt C. W. 
C'ro~s. mos . to :-.:. Y. ~tntl' llonrrl of Lnhor 8tati1Stic~. 

mcut was no t i1 wug urnted u ntil l\farch l , lflOll. On l'.l ay 7, 
lflOG, the lirst :1ppre11ti<·e dass, under t h is new plan, w as 

s tart Pcl a t " 'es t ,\lhany S hop ; it w as, of eo urse, r ealized 

t lw t while 1hPI"l' would be :--ome advantages w hieh would be 

a l 111ost i n11 11 Pili:1 t e ly a ppnren t , th e most im portant result s 

would 11 01 he not i t<> aLle fo r a n11 111b<>r of years, a n d, there
fo r e, hefore s t nJ"ting· tlt c> or g·ani,mtion, steps wer e t a ken to 

insnn• i ts p<·n m11H'lll'Y fo r ;1 pe ri od of s u ffieient leng th to 

enable tlw rcR1tlt:-- to lie elearly demonstrated. 

A lthough a t t h0 i11n11 g nration of the new plan there were 

12 shop:-: 011 the syste111, <' ,Wit of whic.h h a d from 20 to 7-1 
app1·<·11ti .... :-:. nppn·nti<·<' schoo]s of some kind h ad b een car

r ied o n pn•vions ly by tlw local mana genwnt s a t only fonr 
points , E lkhart , Ind. , Jaeks011 , J\iieh .. Oswego, N. Y., a nd 

:Vf,·KPes Hocks, P a. 
Ahont 33 years ngo nn a ppre n ti ce school was s t a rt ed a t the 

Elkl1:1 rt shops 0 11 th e L a ke S h or e & l\Iichigan S outhern Rail

way. The sessions were held in t he evening , and the school 

was int ended primaril y for the a pprentices, although an)·

oue in the e mploy of th e compa ny w as elig ible for member

s hip. This sehool wns continu<>d w ith more or less s uccess, 
n11<1 i11 1901, 111Hh•r the 1lireetion of Mr. Cross, the master 

111 e<·hanie, at t eml:llle(' war-; nw de co mpulsor~1 f or a pp r ent ices, 

and what wa :._; known as tlie '• .\.pp r entice A ssociation '' was 

111 g-a11ized. This association held meetings ever y two weeks, 
a t whi<'h rnport ,- were ma<le hy eommitt ees who had visited 

other shops, or .nddrei-ses \\"P1·e 111n<lP by p ersons skilled in 

<liffrrent classes of work. \\Thile membe n;hip was n ot eom

pnlsory, the gn•ater m1111ber of t he apprentices belonged to 
i t and the meetings ,ven• well at te nded . 

On ,Jul y 28, 188G, eHning· <"lass work fo r the apprentiees 

was start ed at the ,Jaekson :--hops nf the Michigan Central 

Railroad. l◄'or t he first few rnonths the elasses were held 

from 7 to 9 p. m., but this di<l nnt prove sati s fact01·y a nd 

,, as ehauged to 3 :15 to 7 :13 p. 111. Each elass met one 

nig-ltt n wct>k from N overnber 1 to April :10. A tfr11(1HJwe 

of apprentiecs was made compulsory. 

Tn .J:m11ary, ] !)O..J., an appn•ntice ,;e hool w:1s org anized at 

t h f' Oswego shops of th e Ne\\· York Central & Hudson RiYer 

ltnilrn:1<l un<ler t (JP tlirectiun of \Y. 0. Thompson, division 

sup<'ri11ten,le11t of 111oti\"l• power. This <'lass met for two 

IH,u r s, 1liredl_y aft Pr th e whii- tle blew at the d ose of the da y. 

one (ln y of ea<.'h m >ek. Atte nclanee was eompnlsory for the 

apprPntiees anrl thP:v were paid fo1· their t ime in the da ss. 

thus makin!.!· it p nssihlP to c• 1ifo1·1•p a sonwwhat more 1·ig-id 

<l is r·iplin e. 
,\_bout t\\'o ~-pars :· g·o an ,,,·pning sehool wa s organized at 

thP J\frKees Hor·k)o, shops o f tli e Pitt sbur g; & Lake E rie Rail

r oad, nnder th e rlirection of L. H. Tnrner, s np<>rinte nclent of 
moti\"f• powe r, and \Y. P. Hiehanlso11, nw<·h a uienl e ng·ineer. 

T hese el:is :--Ps 111 Pt h,ieP n \\"e(• k, :rn,l nttPnd:uwe of the ap-
• pre1I! i<·<•s was m nd<• eo mpnlsory. 

l\l e<·h a11 i<·al ll ru \\"in ~: was tang-ht at tl11• 1-e f our s<' hool:-:, 

!lie method liei11g· t he s:une a s th a t nnlina1·il \' fo llowed, in

duding p radi e<• i n let t Pr i ng , g P0111drien l exer cises, p roj ee
tinns, Popying of cl rnwing·s a nd hlne-prints, making drawinirs 

of lo<'omot iYe part s nnd m a king t rn cings. 
Lk t a i!s of t lt e N'ew York Central Pl a n 

T he eentral or g :i11iznti on deals with the general proble irn; 

affrding tlt e apprPnt iee work. on tli1ws th e d iffe r en t courses , 

look s aft er the edu cn t ional work., o rg·a nizes new schools nnd 

keeps in close totwh with all of t h e sehools . 
A t e n.eh of the large 1· shops there are two ins trndors, a 

ch-awing i nstnwt or, who in 1nost l'a ses 1s the shop dra fts
man a nd who h as charge of the 1- <.'h ool \\·o rk , and a shop 

ins trnetor who gw es his ent ire t inw t o instruding th e ap-
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p1·e1lli<irs in thl'il' sho p work a,](1 to seei ng that they receive 
th<' pl'o[>Pr shop experil'ncc. Both of these men repol'I 
din•<·.tly lo thr local offirrrs of' th<' rand, who k c~ep in close 
toneh with the npprenti<·<• drpnrt111P11t. 'f"lw apprr11!.ic·es arr 
irndnwtPd in <lniwillg· a11d in sl1op prohl0ms b,v a man 
:dn·n<l,v in 1 hr servil'e of I h<• c·o111p:111,v, on the s hop property, 
dul'ing working ho11rs und \\'hil<' nnd er pay. 'l'h ey nre iu

stn1<·l<>l1 in 1hr lrn<fo i11 th<• shop hy :i SJH'<·iul insln1etor, 
who g-i\'<•s the who!(• 01· p:irt of his ti11H• to this work, nnd 
\\'ho is re,;pon,,ibh• to the local sh op 11ia1w~e111ent. The in
strnrtimt in thr grade is gi\'r11 in thP s hop on th e reg11ln1· 
tools :tll(l in 1hr regnl:ii· 1·1111 of shop work. .l\pprenti<·P 
s1·hNl11h•s nm follo\\'<•d, i11suring- a t horonp;h I rnining- in the• 
1 n1de and giving thr n<'<'Pssnry YnriPty nrn1 wol'k. 

ThP drnwing nnd prnhlem 1·0111·ses n1•p nrr:rnge<l t.o nllow 
P:trh :ipprentic<> In prngress ns rnpidl,v ns he cl esirrs, !mt so 
m: t.o enable a single inst nwto1· to h:irn11P thP classes with 
m; many ns 2+ st n<knts in n <·lnss. The <·h:1rader of the 
courses is snch as to lit th<' ::.tnnclnnls of th<' road, to read 
in the lnngnngc of !he shop n11d to suit thr speein l condi
tions existing locally. 

The mt·thocl of instrnf'tion diffl•1·s rnclienlly from t he onli-
11ar,,· rnetliods of teaching· in th(' following points: 

Text-hooks arP not a11 esse11tial part of th<> plnn. 
There is no snh<livision into snbjeeb. 
..:\11 the principles arr <-lothcd in prohlrm form. 
There is no nrbilrnry stn]l(1Hrd of thr n111onnt of g·1·nu111l 

to be eoYerecl. 
)Jo exnrninntions ,ll'P hekl. 

The progress and tlw mark,, of the npprrnti<·r :ll'e bas<'cl 
011 the dose personal touch mni11tai1t ell het"·pr•n thP inst nw
turs all(l the apprentices. 

Night Schools 

The men in the shops, both fm•pnwn n11<l workrnl'n, h:1YP 

e,·irn·ed considerable interest in tlw npprent ice schools. nnd 
tl:en· has been a demand for p,•ening· ,;<•lwnls to give them 
the same nclvnntages. In response to this, evening school,; 
haw• lwPn started at a number of phwrs. inducling l\IcKees 
Ro('kS, Odoher. 1906; Elkhart, Nm•pmber, 1906: .Jac•kson , 
}.""ovember, 1906; vVest Albany, Nonrnber. 1906; Bright
,\'ood, December, 1906; Oswego, .January, 1907, a11d 

Collinwood, February, 1907. These dnsse:-- are open to all 
of the employees at all of the points; ex<·c•pt E lkhar t. nnd 
l\foK<>rs Roeks, they meet for an honr nud n half 01· two 
l:olll's dire<•tly nfter the shop ,d1istle blows in the en•nin g. 
, \ t 11:!khnrt the dnsscs meet from 7 to 9, n nd nt l\foKees 
Rocks from 7.30 to 9.30 p. m. The men nre morr rrg11la r 
in ntternlnuce and take n keener interrst in the ·work when 
tlic nwo1.ing- is helrl directl,v after the shop 1·!0:'-eR. In runny 
<•;i,; p:-; tlw men !in° a cu11Riderahle <liRta11<"e from the ,;hop. 

:111(1 it wonh1 not be conYe niellt for th<>m lo rd nr11 nf t r r 
roing- homP 1 o t lwir clinnen,. 

Th e mnkenp of these f'lnssr:- is n•r~· i11t P1·esti n~ nnel will 
~ivr so111e iclea of th r exten t lo whieh thi s w ork l1:1:-- li0P11 
(•mTiPrl. . \.t ReYrrnl of thr >a•hools " ·hen· t!iPl'<' is :i Cnll 
quota of upprentic·es nnd a waiting li:--t th<' ho .vs tak<> pln<·r,; 
:1s h1·lp<'1·s until there is nn openin ,'.!,· for them in thP np-
1 ,rrn ti<·r <l epn rt nwnt. Tlwse hoys 11snnlly c•111oll i 11 th e PVP !l
ili g' <·hisses. no,·s who ha Yr f1ni s hPcl ilieir npprPnt i<'<>,d1ip 
:ilso folio \\' np th rii· s tnrlirs in eo11 1H·<·lion with th<• P\<'11ing· 
d,1"s<':-- . 'rlH•sp cl:isses arc <liR<·o 11ti111w<1 for thrrl' or fonl' 
J>ionths rl11ring· thr s nrnm er. Thl' 111 <' 11 who attend t he111 
1:ikP tl1P samr cnursr• ns th e :1ppl'r11ti1•p:-;, but if th<'~' fl< •s in• 
n,n,\ s l~ip 1 he easiPt' portions. As n nil<·. t lw ,v pn' fPr to 
1:th• nll of the work, rrvi<,,ving· tl,:it pnl'1 ,Yith whieh !hey 

at<• familiar. 'l'lwy fnl'lli s h nll of their own mnterinl and 
p:i y tlw iustnwtor (thr npprentiee • school drawing instruc
to1· ) fol' l1i s t inw. The eos t of t11ition amounts to abo ut 
$1.~."i per 111011th, which ordinarily incli1!lcR nine less on s. 
'l'IH• <'la s:ws :tl'P liPlrl in thP apprenti ce school room, tlw com
pan y f'11rni:--l1i11g- tl, is .. 11ith ligh t ;111fl h<'at , free. 01dy t he 
<lrn \\'i11 g- Wol'k i:,; <lo1w in clnsR, l it e l'l'ohl<>rns being worked 
olltSi<h•. 

'l1 h<':--l• dasst'S g iyl' t l1e• 111 01·r a 111 hit tons 111('11 an opport unity 
f'or hl·<·orni 11 g 11101·<' prnfi1·i<>11l :i 1111 to fit l lwrnse Ives for bettPr 
positi"rn,. TIH•y a1·<> ,.s pr<·in lly Y:dn :d,Ir fo1· forem en nnd 
for assist:1111 fon•rn(•ll who <ksire to "hrnsh up " their 
l.ncnvk•d .g t• of <lr:111·111g and 111atlw1uatics . • \s a res ult of the 
<·lnSsl•s, the shop men nr<> becomi ng more· fnmi linr wit h the 
(•0111p:111y s t:111dal'ds a11rl :ire IH'in~ cl1·awn into closer t onch 
\\ it h th<• s l1op drnftsnwn. 

HPs nl ts " f the App!'entice \ ,V ork 

\Vhile only two or thr<><' of t.he srhools have bee11 in 
'[H"rntion for n,, long ns two yr:irs, a nnmher of practical 
a<lrnntagt'S hnv<· heco11w apparent. \Vith the g reater op-
1,ortnnities thnt are being of'fere,l . ,1 bettri· class of boys is 

bring serlll'ecl. Formerly it w:is <liffienlt t o keep up the 
foll quota of apprentices at most of thr ,;hop,;. N ow there 
is a w:iiting list· for some of the trnrl es at several shops 
:1;,d appren tiee,; are being secured for t.rades formerly with
out them. In mnny instnnces high-school grnclnates have en
rnllell as apprentices. At sh(/ps where there is a waiting 
list it is not unnsnal for the boys to take places as helpers 

<,r wipns nncl enter the evening classes until an opening 
Pecnrs in tho npprentice department . This service is a 
sort of prohntion 1w1·ind and those, who nre nn,,atisfactory 
ne sifted ont. 

The buys take n greater int erest in their work in the 
s hop. and because of the prineiples learned in connection 
with their ecluentional work, are better able to understand 
1iie instrnctions given to them and ro f•arry them out intel

ligent ly. Their enrning power is thus increased. 

The ,rnrk nf t he shop instructor i,, especially productive 
"f immefli.ate returns. ·when the apprentice is shifted to 
a nrw <·l as,, of wm·k the instrnrtor stays right -with him 
until he nnder:--tnuds it tl10roughly. Under the old system 
the for ernnn wns supposed to instrnct the apprentice. He 
wou !(l nlmnst inn1rinhl~· he interrnpted a number of times 

and " 'unkl prohnbh- hnrry off after he had half instructed 
th e boss. expe <·t iug tn return shortly. The chances were 
that li e ,rnnkl forg·e t nll about. it and t he boy would be left 
tc:, shift for himself. As one shop ternely pnt it-under the 
f,lcl sys tem a bor aftpr working for two or three weeks 
11,ight ge t t n n poin t \\'here lw cotdel produce one-hnlf of a 
111e<·h n11if' 's ontput- now he enn. 011 an avernge, 1 urn out 

,-PYPn ei.d1thl'- of n nweh:rnie 's oulpnt after three or f onr 
dn,\"S. \\Th en n \\'orkm nn llncs 11 01 repnrt for duty an np-
1ne11tiee• c·nn lw pnt on 1hr j oh ll!l<1er the fl irect ion of the 
ins trnctor H]1(1 th(• ontpnt clew s not s 11 ffrr to nny grr at ex
t<'nt. Thl' inen•n:--,. in t lw apprenLie•p's nntpnt dn e to t lw 
aho,·(• e·:111 :--Ps 111on• tlin 11 off:--P t :-:: the ]n,;s n f timr clne to cln ,;s 
work, \\·hieh :111101111ls, on nn ar r r ng0, to +tl mi1;11tPs p<•r rlay 
fo r <·n <·.h hoy. 

TIH· :l!llo111ll of' f-}lC> il 0,l \\'nl'k hns het•n 1·<'1')' gn•,1tl,, re
cl11<·c11 Ii\' the H<h<• tll of t hr s hop in:-:t nwlor. 

Tli0 bri 2l d r r hoys. aft<>r th <'~' lrn vp ,\'orkl·cl f or ,-; r> n •ral 
,non t hs in t hP dniwing· <·nurse, nrr ns<'el to 1· em si1lrrnhl <• ad-
1-:mt:,g·e for m:1king rnngh skc•tche,, 01· si.mplc drawings , 
Pi th rr nf a hroke11 part , for trn11smissio11 to th e m eclrn nical 
c·1i g- in r•p1·'f- of'lfol' nr in ee1nn<>dion with thP shop practi<'es. 
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( ~) \\'OR K OP 'l'H E .:IIA8TE R ~lECH ANlCS ' ASSOCIA'l'ION 

.\ -.;pecial committee of the ]\faster Mechanics' Associ
a tiou has just presented a report dealing with the present 
situation in the (.raining of young men in the trades neces
sar y fo r s team railway work. Their committee summarizes 
the following· couclusions under the title '·Principles.'' 
They ar e suggestive as being applicable 19 eledric, as well 
as steam railway conditions. * 

Prineiples 

'f o assure t he s uccess of the apprenticeship system, the 
following prineiples see m to be vital, wh eth er the organi
u,t ion is large or small: 

F irs t: 'l'o devl!lop from the r anks in the shortest possible 
time carefully selectNl young men for the purpose of snp
vl _v ing leading workmen fo r fu tme needs, with t he expecta
tion t. hnt those 1·apable of ad vancement will r eYeal their 
ability and t ake the pl ace:::. i n the 01·ga niza t ion for w hie h 
(hey are r1na li fil•rl. 

Second: A competent per son must. be given the respon
sibili ty of t he apprenticeship scheme. H e must be given 
ndeqnate authority, and he must hnYe sufficient att ent ion 
from the l1 ead of t he depar t men t. H e should conduct 
t horongh shop ( raining of the nppren(ices, and, in cl ose con
nec tion therewit h, should develop n sc-heme of men tal train
ing, hnving necessary assistnnc·e in both. The menial train
ing should he c·rnnpnlsory :rnd c·ondiwt eel cl ur ing working 
Lours :11 (h e expense of the compan y. 

Third: .Apprentic-es should be aecep tecl after careful ex
mnina t ion by the apprentice inst ruetor . 

F ou rt h: Ther e should be a proba t.ionary period before 
apprentices are finn lly aceepted; t his period t o apply t o 
t he npprentice t erm if the can didat e is accepted. The 
s,·heme should provide for t hose eandidates for apprent ice
ship who mn,v be better prepar ed as to education and experi
r nce t han is expect ed of the usual ca ndidate. 

F ift h : Snit.able 1·ecords should he kep t of t he work and 
s1 anding of appr eutit•cs. 

Sixt h: Certifien1es or dipl omas should be awarded to 
(hose successfu lly completing the apprentice course. The 
entire seheme shonlcl be pb nned a nd administ er ed to give 
t hese d iplomas t he, highest possible va lu e. 

Sevent h : Rewa r ds in t he for m of additional education, 
both m anual nnd meni al, should be given apprentices of the 
highes t standing. 

E igl1tb: I t is of the gr eatest possible importance that 
I hose in charge of apprentices should be most carefully se
lec ted . . They have th e r esponsibility of preparing the men 
on whom the roads ar e to rely in the future. They must be 
men possessing (h e necessar y ability, eoupled with ap
precia t ion of their r esponsibilities. 

Ninth : Interest in the scheme must begin at the t_op, 
and it must be enthusiastically supported by the manage
ment. 

Tenth: A pprenticeship should be cons id<>red as a re
cruiting system, and grea test care should be taken to retain 
gradua ted apprentiees in the service of the company. 

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

(3) T H E TRUSTEES' GAS EDUCATIONAL FUND 

.A most successful work is being carried on by A. E. 
Forstall, a practical gas engineer, for the benefit of gas 
company employees. Similar work might well be carried 

*For the full report see the Proceedings of the HlOS Convention 
i.\Irr~ter Mechanics ' Association. 

1,11 b.: th e American Stree t & lnternrb.rn Hailway Ass:>c-i
ation for the benefit of the young men coming up in tht0 

ranks. Such work could be earried on under the dit·eetiou 
of the secretary, if s.1itable finamial prn,·i:-,in11 rnnlcl be 
made. l\lr. Forstall has prc']wrecl fo r :\'Our c-o n nittee (It<· 

following sugg;estive summary of the pl :111: 
The starting of the work was due to "'alton Clark, third 

vice-president of the United Gas ImproYement Company, of 
Philadelphia, who, in his address as president of Lhe Ameri
c·nn G,1s Light Association at its meeting in 1895, recom
mended to the association the appointment of a committee 
whieh should prepare and carry ont a scheme for the es
tablishing of a comse of instruction in gas engineering for 
the hetwi:it of the employees of gas companies who had not 
receiYed an ach-anced education. This committee was ap.:. 
pointed, l'I. r. Clark being made its chairman, and a class was 
formed nnd <::arr ied on by him during (he years 1896 and 
1897. A t the beginning: of 1898 . Mr. Clark found himself 
un able (o keep up (he work, and the class was suspended 
until the commit tee in charge of it had secured subscriptions 
from gas eornpanies and individuals interested in the gas 
business of a sufficient amount to enable them to employ a 
c·ompetent p erson to take charge of the class work. This 
fnnd, whieh has amounted to between $4,000 and $4,500 a 
;vC'ar fo r the last 10 years, has been administered by a board 
of trustees composed partly of permanent and partly of ex
officio members. The perrnaneut members now number four, 
an d a lthough (hey were origiu ally appointed by the .Ameri
e:111 Gas Light Association, ,ire self-perpetuating and are re
sponsible only to the subscribers to the f und. The ex-officio 
members ar e the p r esitl ent and junior past president of the 
A meriean Gas Institute, this having succeeded the .American 
Gas Light Assoeia (ion in lDOG, up to which time the ex
offieio memhers were the president mid junior past president 
of tl1 ,1t association. 

The averag e number of subscribers to the fund has been 
nhout 100, and the subscriptions have been from $1 to $1,000, 
the avera ge being between $40 and $45 p er year. 

'1'l1e subscriptions have. been made for periods of five 
yea rs, the second of whi ch has just expired and the work of 
secudng n renew al of the subscriptions for another five 
years is now under way. During the 10 years the expenses 
have run somewhat below the amount subscribed and there 
is now a :mrplns fund of about $8,000, which is available tor 
supplement ing the subscriptions, shonlcl these fall below the 
expenses in any one year. 

The work of the cl ass is carried on entirely by correspond
ence, the questions being sent out four times a year and the 
students having two months in whieh to prepare the answers 
(o each set of questions. These answers of the students are 
gone over carefully by the secretary of (he trustees, who has 
eharge of the class work, and criticised in a personal letter 
writ ten to the student. Tbis critici~r:i is mailed to the stu
dent, together with a copy of the trustees' answers to the 
questions when the next set of questions is sent him. · 

Under the conditions which exist, it is impossible to take 
care of a class of more than a certaiu number, and, therefore, 
no attempt has been made to advertise the work, but in spite 
of this an avera ge membership of 100 has been maintained. 
Beginning with the enrollment, Oct. 2, 189!), and adding the 
number who have been added to the class each year since 
that time, the total number of students who have belonged 
to the class for a greater or less time has been 901. Of these 
125 finished the three years' course, and probably 30 more 
finished all of the conrse except the last two series of ques
tions for their sections. 

It has not been possible for the secretary to keep in touch 
with all of the men who have gTaduated from the class, so 
that it is impossible to tell just how much each one of them 
has been aided by the work of the class, but in looking over 
the lists of graduates given in the annual reports I have 
noticed the names of a dozen men who, starting in some
what subordinate positions at the time they entered the 
class, are now holding much more important positions in 
their companies, seven of them being managers, although 
the plants which they manage are not very large, and others 
being either superintendents of the works or holding equiva
lent positions in the distribution department. All of these 
men say that if it had not been f01· the assistance given them 
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hy lhc~i r me rnbers lt ip i11 t.he elnss the,v woul<l not haYe been 
able to q u:di fy I lw111selHs fo r the posi t iom; whic-h they now 
hold. 

The f oll owing- sa rnp lt• sc· I of questions \\'i ll g i,·e n eoncrele 
idea of t l1 e p radica l nat ure nf the work. 

Question 1. A 1w t tnn of 011 e of two g-ns coa ls tha t a rn 
:I \' a il ab le J'or nse yipJ,ls D'.200 l'll . fl. of ~·as, 750 lb. o[ <•ol,e 
for sa le, 10. i"> g-nl. ·of Im· and -1. :'> lb. of 1i,urc :1111111onia , while~ 
a net fon of l h(' otlH•r y1ehls n,oo c·u. fl . of g-as, 850 lb. of 
coke for sn le, 1:"i ga l. of' tar :rn,l !"> lh. of pnn• amm onin . 'l' ltc 
average make }> (;' I' l'!'l od JH'l' ~..j. hon n; is s:~oo Cll . f t. with 
the first eon ] n11<1 8!1001·n. t'l. wi th !h t• SP<·o1HI. In both cases 
retort house lnhor <: osl:; $4 I c·r e:w h six n•t orl s per :24 honrs, 
and tlie pri('es fo r the prod 11 d s :t i'<': Grs .. 'j; l. :2.-> 11 et , ,e r 1000 
cu. ft.; cokP, $--1- ]WI' net. l011; tar , :1 e011ts per g;a ll on, :111<1 m11 -
rno nia, 5 C(' ll ls ]W T' po11 11 d. The flr·st c·o:il 1·osls $:2 .. ->U pPI' net 
ton. '\Ylrn t is (he ecp1i,· a]e11 ( pri l'c' of thl' sp1·ond? 

Question 2. Des1·rihe brie l:y nncl gciH'r:ill>· :-11111<' 111dhod 
of ch:ug-iug· nn cl tlra\\·i11 g gas 1·c, torts i11 "Iii< h h:111 .J lnh:n· is 
assisted by meelrnni l'a l ap pli:1 11 ,-e:-; s:1 arrnng·c,l ;,s to I'l'tHl <• r 
the work easie r Hl)(l to e11ah lc it to lw ,lo1 1P hv fl'\\'l' l' 11 1<•1 1. 

Quest ion 3 . Gi,·e a tlesc ript io11, i llustratc,d ·1,y :,,;kt,t..!1cs. of' 
some f orm of hand p nrnp usc>d fo r purnpin g· thl' <lri1 s 011 tllP 
inlet and outl et pipc>s of (he gns lwld l' 1:- in hri,·k t:rnks. 
· Question 4. 111 th e ma nn t':ldmP of <·,nlmrc>ttecl \\'atl•t· gas. 
it has been found (hat with tire ord i1rnrv nw(hods of' <· 01 1,lr11l-\
i11 g and tar extrnetin p:, :;onw rnpors n :main in ( h p g,~s !lll li l 
the purifiers are r eat hed al)(l a re th<'n <lc•1•osi led in the pnri
f ying- mat eria l with the effect or :-d:nrte11i11!!.· it:-- Iii'<'. \\'Ii.rt 
has been fo und to bn a n eni <' ie11 t \\'ay of re111m i11~· lhl':--e 
vapors bef ore the p uritiers are reaclwLl '?° · 

Question f> . '\Yhnt is 111ea 11t hy elee(rolysis as ap pl i<·d to 
g,1s mains and wha t is i. (s chi ef ca use l 

Question G. "\Yhat are the n•spN·fo·e a<l rn11lagef\ and ,lis
:Hhnnl'ngcs of c::ist and wrought-iron pi pes for nse ns gas 
mains ~ 

Question 7. Girn a description, ill ustrated " ·it h ske!ehe,;, 
of i:;ome form of r ecording pressure g·agc nsecl for lnkin.!.!· 
sh·eet main pressnrei:;? 

Question 8. How s lloukl 1wrsons 0Yen·o111e by g-a:-; be 
trented ? 

Question D. In pnt!ing in g:ns pi 11ing- (hat \\' ill L>e expuse,1 
to extreme eokl, such as tl1e risen; i11 street larnp-pc·sl ~ or the 
portions of nwini:; 011 bridges. wh:Jt; me(hotl wonl d ~-nn :1«lopt 
to g uard ng-a irn;t the obs! rn ct ion of the pip<1 l>y fro~t '? 

Question 10. "\Yhnt i::; the ''l'r ine iplc of the Conserrntion 
of Energy ,'' and how wo ul1l you ap11 ly it (o rhe1.•k 11p tlie 
clni ms made as to the resul ts t11 Le obtained ft-om a 11e\\· 
proress fo r making gaR ? 

Question 11. Dei:;rribe the eyrle o r srries of open1tinns 
and the me(hod of g-ow n1ing- c'mp loyed iu ench of the fol
lo\\'in g: gr.s engines: Ot to, "\\~estin_gbou:,;e and Korting-. 

Quest ion 12. Shonld the lining in the generator of a 
cnrburetted water-gas nppnrnlt:s be ma de single or donhle'? 
Gi\"e the r easons for yon r anRwe1·. 

(-±) EDl"CA'l'IOXAL " "011K OF TIIB NEW ,o:m:_. DIWOKLY.N' A.N'D 

n o ~TON EDI SO.N' CO:llPAXJES 

Tlte th ree Edison 1·ompnni es mentioned have demo 11 s t.rn
t io11 eo urseR in eled rit·nl cnginee1·ing- for the henefit of t heir 
employeei:;. The led.ures ar e a ( pr<'s c>ut gi,·en by Prof. S. "\\r. 
Ashe, of Dl'Ookly n. A comprehensin series nf prnc-tirn l l<'e• 
tm·c,s has bee n g iven f or severnl seasons in N'ew Yor k, nnd 
i.~ now 1o be ex( emle<l to Bostcrn. l'rof. ;\ she stat0s ni:; fol
lo\\' s r eg;a nli 11g t his work: '* 

In mo~! this work wns sta rte«l for the Brnok lyn Hnpid 
Tra nsit Company, under the nnspieei:; of the Young- Men's 
Chl' istian Association. T lie \\"ork " ·as more primi tive than 
the extensive courses now being g iYen fol' tlw E llison com
panies ancl wns only continucif for one yea1·. Three vears 
ago the Brooklyn Edison Company starte cl this work -~ n a 
comprehensive pl an, nnd this fa ll will be their U1ird season. 
LnRt year the New York E dison Compnuy undertook simi lar 
work, expa nding upon t.he Brooklyn E dison eoursc hy g iving 
Bflernoon ns well aR cvc11ing lecturei:;, nn ,1 uext fa ll wi ll be 
l heir second season of activi ty. This spring the Bost.on E di-

•s ee n lso m ectrical \\'or ld, May l G, 1!)08, for a fu ll nccoun t o! th i s 
course. 

so11 ( 'om pa11 y ,: r ru ng·c•d lo h:1,·<• si 111ila r \\'ork 11111 ler lakc• n f or 
l lil'm 11t•xt vc ·:11·, th eil' tir :-- 1 :--e:-s, ,11 . 

'l' lte ol>,i;•d o f l hc•s1• eo11r:--es i:-- to <Teak s!'I f-d<'\'<•lop111ent 
i11 tlw mt• 11. A:-- ,·011 an• 1111d o11 htc-<ll \' a \\'a re, then, is m11<·h iu 
a 1·ollegc C'ntt r:--e· tlrnt 1·a11 lw lang·i'1 t lo p ral'l i1·a l me 11 who 
ha ,·<' 011 1,v a lirnit t• cl k1101\' le<lgt• o f' 111atl1C~11 1nt i< ·8. Tli c sl'l1 emc 
\\' ll id1 hns IH' l'll fo llo w<•d is to la y 01!1 a g·e1wra l, <'l c11 1<• 11l ary 
c·o111·sp of 20 lt•c·t 11n•s. The le('( n n ·s <ire a ll PX pt•ri 11J<• 1J1 a l i 11 
na tnre, u:-;e being· 111a d<' o f' a s1 1e<' ia l proje!'\ i11g lan l<' rll , pro
.i< ·l' ti11g :1111111 c> lc•rs, \" <>lt11 H•ter:-;, w:J!t111etern, el<\, t1, 1wrt'rn·11 1 PX

JH' l'illl<'lll s 011 a large :--<'a l<'. By this 111 t•:111s it is po:--si l,1,· (o pcr
J'on11 011 the sc· rN• n a ln1 ost :rny PX pPri11 1(•1it whi<' li t' ,lll be done 
iu th<• lnliorat ory. ( >nli 11mT ln lk:--, lautem-sli de lec! t!l"t':--, or 
1lemo11sl ni ti o11:-- «',r ap para lu~ do 11 01 seem to maintain inl C'l'est. 
hu t i1 ,h0 lii1i tc• << llll Sl' of c•x pPri11w1iln l lef' t un•:-; JJI'c'senle,1 i11 an 
i1dt•1·t•,-( i ;1,'..!', pl':«·ti 1·nl 111:111 11 er Sl'<' lllS tu be t lw happy solutio11 
o f' t hP p ; o] , lp111. T h<' l'l' is 1101 hing rnm p nlsory about t lic 
led 1m•s, l':H Ji i11<1i,·idua l being· a free H!.!'(•n t. T iu• l'Olll'Sl'S 
nrP f' n ·e i11 lll o:--1 ("rs<':--, .111<1 °\\ lw1·p a f~•e is drarg·<'ll il is 
n:-;1ra lly S ll lll ll ($:n, :111<1 l li is is <lone principally to ' limit nt
(e11<ln11 ce to ll 1osp n·:ill v in terested. 

T lie mc11 nl ll'11 di 11g- th~ lee(n res ai ·e ern·om·nge<l to supplc111P11t 
tl 1<•m hy auxiliaiy re:,<l ing. :111d by :itt e1Hli11g· C\'C11i11g- eo11rses 
in ll'd u1i<·n l i11:-; (it utio 11 s. The men nrc n<h·ised to i:::irry on 
S)sl<'111 nli <' :-t n1ly .~11<1 to joiu the e11 gi11et0 1·ing societies. In 
t.'a<'l. e,·<•ryt.h i11g· is donp to dra\\' tlw te1· lmi1·nl in8tit 11tions. 
a nd the e,;nq >:11.1ies elose1· t o:.,:·et hc•1·, .1s it is mutually bcncl ic•ial 
lo l>olh. l\y J rope rly arol'.:-ing- the <'11tlrnsi:1:;u1 of the men 
t hl' 1·ou1 :-;p:-; h,l\ l' been 111a1lc 1o nec·ornr, lisli thPil" purpose. 

,ll'l'l:J•:N'l'l( ' l•; 0 1: ('A IH•:·r \\'OH K BY 'l' IIE l,OCTCESTF. R I:AILWAY co~r-
P:\ N Y A :-,:' !J TllE l'PDLI< : SETI\'f<' I•; F/ .\ILW.\Y ('0:llPANY 

.\11 i11d iea t io11 of t lw impor!' mH·<' o f work for employees 
is th<• nt\Pnt ion now lwi11g- pai <.1 lo th<' 111:rt ter Ly the 111em
bers of th is Associat io n. R. l\J. Sea rl e, of the lfoc hester 
Ha ilwa~· Company, wr ites: 

H lits been om· prad i1·<' <'\"ery year to pnt <HI a number of 
,·ndet eng·ine<'!'S at. sn y. $!)0 or !fGO a month. the idea being 
lo' g'l\e them n sa la ry lhnl would elot he an d l.)()anl them, and 
I Pt t 11 <'111 111 ni11t ai 11 suffie icnt self- resped to take u p that whirh 
1'.i1· l\\'o ,\' <' :I r,- is onlinn rily a posl-grnduate 1·011l'se. 

.\ho;it t\\·o mPn u ut uf th·e stic!;: 01· i:;ucf'eed along· the chnn-
11e's \\'P lt1~· out. T hey nr e giYell e,·<· t·ythi11g: to do from shov
c•l i11 .'..:· c:oa l to actua l exeeufo-e wor k. and one of t Ile chief 
I hiugs ~ve tenc- lI them now is th<' ne< cssily of having tact, not 
on ly \\·1th the men u11dPr them, but with the p ublic. 

The ~ad that we are tontinunlly approached by outside 
c·ompa m ~s ~or onr ca<lets after training ii:; :i gratifica (.ion to 
us, and mch ca(es t liat the lines we are fo ll owin"' ap proaeb 
good practice. "\Ye hnYe fo und that ( he averag·e e~lleo·e ornd-. . . .._ ~ ~ 

ua(e 111 true collllllercrn l lin es at the outset of graduation is 
almost nseless nnd hopeless, leani ng too much on what he 
lras lea1:ncd at college an d not using i.t to liis advantage. It 
takes_ him at leas~ ~,yo _years to rencl~ his equil ibrium, and 
I hen If be has an untia !Ive left he mnm fests to his coll ea oues 
01· eompeti tors tlie superior benefits of his technieal :au
eal ion. 

l\Jr. Searle 's exper ience will undo ubted ly be corroborated 
h_y ot hers and i t is hoped t hat a n increasing number of 
ra ilways will engage in similar work. 

T lic Public Ser vice Rnihvay Company has for some time 
been engaged in training it s emp loyees, first, in th e gas 
<lepm- tmc nt , later i n tile railway department. H. D. ,Vhit
comb, Jr., gener al mnnngc>r of tlie gas department, states 
as fo llo-ws : 

In add ition to the inst.ruction of our employees throuo-h the 
Trustees' Gas Educational Fund, foe P ublic Service h ~s fol
~owccl _out tlie line of the United Gas I mproYement Company 
m takmg on each year a number of collc0 ·e O'rncluates and 
starting them at the bottom in thi s wor k a~1d traininO' them 
np for t~e position of snperintendent and engineer. bAll of 
the .~en rn the employ of the gns departments in responsible 
pos1hons have been through this l'om·se of training, including 
myself . 
~h~ g~ncra l idea is to start them in the lowest p ossible 

pos1_t.10n 111 the gas works and to g-ive them a sufficien t length 
of time, of from one to three or four mont hs. in th e act.nal 
making of gas on the machines and operat ing the ,·ar io ns 
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other parts of the apparatus, working them finally into the 
position of for eman or assistant foreman at the works. 

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

In the railway department of the same company a schedule 
for the cadets has been worked out and put in operation. 
1'he following statement of .l\Ir. Dauforth giYes the princi
ple8 and practice of the plan. 

Prior to the formation of the Public Service Corporation, 
18 r ailways covered the territory, each having its own organ
ization . The various officials and heads of departments were 
probably well qualified to fi ll t heu.· respective positions, but 
when the properties were consolidated, few were cous1dered 
capable of taking on greater responsibility and consequently 
the country was searched for men trained in the management 
of larger properties and in the work of consolidating into 
one large organization a number of smaller ones. 

It is found that large systems produce specialists, while 
small systems of ten produce all-r ound men who frequently 
lack value to larger properties because of faulty training or 
ignora nce of systematic .methods. 

Attempts have been made to train men in t he various 
departments so as to ha ve them available for promotion 
when vacancies occm red. This has been only partially suc
cessful, and for various reasons. A mong the number of 
young men thus taken on as apprentices were college 
gTadna ies. P rejudice against t hem being prevalent among 
a certain class of employees, discournged some; others · ob
tained more attractive positions wit h manufactur ing con
cerns, but more proved to be unfitted for the husi.ness and 
dropped out. 

Applications from gradua tcs of technicn l schools have 
been regularly coming in for years, and as specially trained 
college graduates were being successfully employed as ap
prenti<:es or cadets by the gas department of the Public 
Service Corporation, the management of the railway 
authorized the employment, and education along systematic 
lines, of a number of carkt engineers. 

It has been found that college graduates having natural 
mechanical instinet, or being naturally inclined toward the 
n1ilroad business, and with ambi.tion, learn the r udiments of 
the road with great ease nnd rnpidity and that after weed
mg out the const i. t ntiona lly unfit, the remainder drop into 
positions in the organization where they become valuable to 
their superiors by reason of their loyalty, eagerness to learn, 
and to do well their various tasks. In order to make it 
unnecessary for the company to look outside for foremen, 
superintendents and other employees having the administra
tion of the company's affairs in hand, an effort is being 
made to have in training an understudy fo r each foreman 
or head of department and to gr adually work into the 
organization as many well-trained men as possible, so that 
eventually the leading positions of trust and r esponsibility 
shall be held, as far as possible, by those capable of further 
advancement. 

The education of young· men is now being carried on 
under two heads, ''Apprentices'' and ''Cadets. '' The 
former are employed by the var ions departments and r emain 
in such departments. The latter ar e given wor k in each 
br:rnch of the business according to a fixed schedule, af ter 
completing which they may be used where t hey can be of 
the greatest service to the company. This work in the 
various departments gives them a broader field than that 
open to other employees and they may thereafter be moved 
from department to department as seems best. 

Cadet engineers are at present working according to the 
fo llowing schedule: 

l\Iaintenance of cars and equipment. 6 months, as follows: 
General repair shop .......... . ...... . . 5 months 
Car house pits ............... . .. . ... . . 1 month 

Maintenance of way ............ . .4 months, as follows: 
Timekeeper and inspector . . . .. ... .. .. . . 1 month 
Sub-foreman of track gang . ... . ... . .... 3 months 

Maintenance of overhead line . . .. .. 2 months, as follows : 
Repair wagon . . .... . .... . . .. . .... . . .. . 1 month 
Bond testing car . . .. . . . .............. . 1 month 

'l'r ansportation department .. .. . . . 7 months, as follows : 
Car house . . ........... .. .............. 3 months 
J nspector ............................. 2 months 
In di vision superintendent's of-fice ..... . 1 month 
In general superintendent's of-fice ...... . 1 month 

Claim department ........ .. . ... ........... 3 months 
P ower stations ~ . . . ............ . ........... 3 months 

SUl\HIARY AND CONCLUSIONS 

(1) The examples of the very recent and successful 
progress being made by the railway and lighting industries 
iu the tra ining of employees indicates the importance of 
such wor k. 

(2) This Association is the natural center of information 
nnd inter est r egarding the development of employees. 

(:3) Some form of cadet or apprentice plan seems neces
sary to the besi development of employees, hut the plan 
rirnst be adapt ed to local condt ions. 

(4) The question and answer syst em of the Trustees' Gas 
Educational F und might prove useful t o th e members of 
t hi.s Association, if similarly adapted. 

---◄·♦·----

GENERAL REPORT OF BRITISH THIRD-RAIL ACCIDENTS 
IN 1907 

The general report of the Brit ish Board of Trade upon 
nceidents thnt ha ve occurred upon the railways of the 
United Kingdom during the yenr 1907 stat es that eontact 
wi th the live rails of electric railways caused the <leath of 
une employee ancl injury to 13 i. n 1907. In nddition to 
employees of the company t hree persons haYe been killed 
and fo ur injured during 1907 through trespassing on elec
trically-equipped track, making t he total aceidents for t he 
year fonr killed an<l 17 injm·ed. The details of these are 
as follows : Charing Crm,s, E uston & Hampstead Railway, 
oue employee injured : Great Northern & City Railway, one 
employee inj ured ; Lancnshire & Yorkshi.re Railway, three 
em1iloyees and one trespasser: London & South \Vestern 
Railway, one employee injured; l\I ersey Rai.lway, one em
ployee injured ; Met ropolitan Railway, two employees in
jured; lVIetropoli.tnn & Great Centra l Joint R aihvay, one 
employee killed: Metropolitan & Great \Yestern J oint Rail
way, one employee injured ; Metropolitan & l\1etropolitan 
District Join t Railway, one employee in j11r0d; Metropolitan 
District R,1 i. lway_, one em ployec injured: Northeastern Rail
way, one employee injm ed, three trespasser s killed, and 
three trespassers injured. In 1906 fo ur per sons we-re 
killed and 21 injured in this way, in 1905 two were killed 
and 18 injured, and in 190.4, when only t hree of the above 
r ailways were using electric traC'tion, eight persons wer e 
killed and 20 injured. 

---◄·♦·----

FIRST SINGLE-PHASE RAILWAY IN NORWAY 
The first ra ilway line in Non rn,y to be conver ted to 

si.ngfo-phase working is t hat from Thamsha vn, on Orkedals 
F iord, Lo the Lokken mines, a distance of about 17 miles 
inland, and was opened for public traffic on J uly 15 last. 
The line skirts the river Orkla for some consider able dis
! ance and then rises r apidly t o Lokken. Power from a 
hydro-electric plant is supplied at 15,000 Yolts, 3-phase 50 
eycles. The trolley potential is G600 Yolts and the fre
quency 25 cycles. The rolling stock consists of t hree 20-ton 
locomotives and a motor car. The electrical equip ment and 
catei1ary susp ension were supplied by the British Westing
house Company. 
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THE POSSIBILITIES OF A WELL-CONDUCTED DEPART
MENT OF PUBLICITY-SECOND PAPER* 

BY II. R. STEPHENS, TlUF.l!'lU MA NAGER, ILLINOIS TRACTION 
SYS'rEM, Sl'HINGFIELD, ILL. 

The possibilities of a well-eonduded publicity department 
for i11termban rail ways f..l10uld oe.eupy the attention of all 
owners and operntors of such properties. 

The producer of any com1rnHlity, Pitl1m· a 1wcessity of 
life, or nn item of luxm·y, or an article filliug a long felt 
want, (•.an hardly hopt> 1 o dispose of such a pro<luct unless 
thmw who need it arc lt><l lo know of its existence through 
some avenue of publicity ; it does not follow t ha1 the mere 
production of a certain snperior ariicle will dispose of it t o 
the ronsumer, bnt the pruspPdive consumer rnnst be advist>d 
of its existence, led to know of its snperior quality, 11ot 
011ly Ly its being :mperior. but ofL t•n mnst be mnde to be
lieve, by ,publicity, tha t s uch an nrtiele is ,lll absolute m•
cessity to his existenee and thl• reason fo1· s1wh 1wc-essity 
forced to his attention. 

This same prnctiee must also l> l' fo llo\\ e<l i11 ubtaining
Lnsiness for an interurban, parti("nlnrly su wit h interurban 
roads which · generally an• hnil1 in t erritory long occupied 
by steam roads which lmY('. t hrnugh y<•a rs of mere oper
a1 ion, instnlled into th e 111ill(ls of (lie pat rn11s t hat 1heir 
line i,- the one 1o use be1wee n cel't ni11 poinb. 

The publicity of nn interurban r ailway first commences 
" i1 h 1 he conception of tl1e irl en of construction. 'L'he loral 
newspapers nre interested ns a news item, they write up 
fully the proposed route, the methnch; of finance, the grnnting 
of the franchises, the ma terial to be used in construction, the 
progress of construct ion, the kind of cars which h,we been 
ordered, their length, furnishings, speed, frequencey of opera
tion, the pr obable rates of fare and the opening of the line, all 
of which must be j udiciously given to thr newspapers which 
nre anxious for items of interest io their subscribers and to the 
public in general; and don 't neglect the opportunity of enlist
ing· the good will of t he newspapers, as they are yonr brst 
friends ; they will publish the number of passengers carried 
on your first clay of opern;ti011 and on your legal holidays, 
when the large erowds nre always on t he move fur a day's 
outing, and ns your operation progresses still keep t l1P 
friendship of the newsp apers. Other matters of interest 
may attempt to owrshadow your import auee to t he p ublie , 
but you have changes of _schedule, new service, new cars, 
made necessary by the enormo us increase of t r a flfr, new 
1,arks opened, new excursion rn tes., new methods of safe 
operntion, all of which are of i111erest to the p nblie and 
are matters of publicity mi d <·ont inualh ealli ng· at ten tion 
to _vonr property ; no ma tter how large t he city, ho,v great 
t lw f~irculation of its newspapers, there is always a way 
1n inter est the railroad editor or reporter in _v our prop
n ty and keep it 011 1 he front page. and t his is d nc yo ur 
propr rty, if the bes t resul1s are to be 0Ltni1wd. 

T n nearly every inst n nee 1 he editor or repr,r1.er of t he 
ra ilrond depa r tm ent will be ex<'("edingly glad to co-operate 
with you if yon are his frieucl. He is only endeavoring 
1 o publi sh a paper of in1 eres1 to its readers ancl t hey nrc 
in teres ted in yo ur project, if yotL mnke them believe t liey 
nre. You haven soli,1 founclation for sueh inter est in th at 
you are opera ting a new and advnnc<'d method of trans
por1 ation, one of th e most vital integral pnrts of·the growth 

* ltea d before t he Arner icau Street nncl Interurban rtallway Trans
portat ion and 'l' r nffi c Asso<'iaiion, Atlantic City, N .. T., October 12. 
1~. 14, 15 and lG, 1008. 

of the nation ; yon cannot help but be in t he li ght of pnb
heity, through this avenue, if yon will but JnPnt t he op
portuuity half way, and this avenue is so esseutial it must 
nlwa_vs he• given fi rst place i11 the li st of publi cit y items. 
Tf we think of the things whieh sw :1 y our individual ideas 
iu all matters of in ter est , we must reeognize tha t we form 
our opinions, 1o n great extent, on the publication of an 
urticle in som(• 1iewspaper ; other people are not different 
from us in this business, but merely hnvP a differ ent point 
of view, that is, t hey look upon their own business from t he 
point of f amiliarity and on ours, the interurban, as some
tLing about whid1 they want and need inform:ition. The 
newspaper is the a venue of such information and what
(•very they r ead the)' nccept, in a large meas ure, ns th e 
t rn(h, and form their opinions accordingly. I do not mean 
by thi::; that it is possible, in any manner, to recei ve the 
:-mppurt and <' O-operation of any newspaper wit bout a 
ft, undation of meri t in the inst itution you represent . 

Newspaper men are as wise as any people on earth and 
11eciessarily Letter gener ally informed, but having, as we 
do, the best , rlen nes t, most convenient and cheapest method 
of t r ansport a tion, we ar e in a posit ion to enlist the good 
offi ces of the 11ewspapers and should we fa il t o do so, it is 
nierd y through lark of Lnsi 11ess j ndgment or diplomac·y. 

)._gain, it has become uw,tomary, in nearly all localities, 
to consult t he newspapers for t he time-cards of a ll rail
roacb . "\Ve have y0t t o find any daily or weekly newspaper 
of general or sperinl tr:ide circnlation whieh is not glad to 
publish om time-card on the basis of exchange of r:ii leage 
un a regular Yalu,1tion contract. The rulings of the Inte-r
sta t l' Commeree Commission on this subjec1 has. to some 
extent, cur tailed suc-h a practice, but wherever it is pos
sible to follow this rule of emT~·ing the local time-card in 
the local newspaper we lrnYe found it brings excePdingly 
good results, not only in the direct information to prospec
ti ,·e patrons, but in making a friend of the newspaper pub
lisher and, in fact 1 enlisting his services as a representative, 
to recommend your service personally, particularly so since 
th e steam roa ds h:wr almost entirely diseon tinued the 
1,radice. 

FOLDERS 

~arly in our h istory, when we had but 65 miles in oper
:1 h on, we commenced the publication of a reg'ular fo lder of 
fo ur pages which gan only the local time-~ards i11 det ail 
and informa t ion as tn passenger tariffs and special Sunday 
exc m sion r ates : these were gotten out in the ratio of about 
one for every ten of t he popula tion we serwd at intervals 
of sixty clays, and were distribn ted in stores and residences 
in the towns and cities into which we were in operation. 
,Ve had the idea that if we continued this practiee, of plac
ing direc tly in the hand of the people interested the knowl
edge of the time of our cars and the rates we elrnrged, that 
we would, in th r course of time, entirely ohliterate from 
their minds t he fact than an.Y other method of tnmsporta
tion was in existence in our territory :111d when the,- desired 
to travel to ,111 ) ' point we rend1ecl they c-onld thi;1k of no 
other route. a nd I firmly belie,-e that. we have s1wcpecled 
in onr efforts. "\Ve have continued the pradi<·e of issning 
t his folder every sixty days, now distributing 65.000 each 
issue, 22 pages ead11 and giving thr local time-card of each 
<l ivision, throngh time-ranl of :111 through limited trains 
,111(1 t heir connections, inforrna tion as to through rn tes, 
sleeper service, Sunday excursions and not forgetting to 
call attention to our express service. -
. It has always seemed strange to me that, withont excep

t1011, s team roads have advertised and exploited, by every 
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conceivable device and method, their passenger service, 
which g·cnerally reprc>sents about 10 per cent of their earn
ings, and are entirely silent on the subject of their freight 
seni<'C', although they claim that there are no net earnings 
in passeng-er business and they live entirely on the proceeds 
of the freight handled. I am aware of innumerable excep
tionally fast freight schedules on different steam roads be
tween important cities and liave yet to ' see a single adver
tisement of such service. I believe that in this there is a 
failure to avail themselves of an opportunity, and so far as 
our company is conc.erncd ,ve intend to fo llow the method 
of advertising such senicc to as grea t, if not a greater, 
extent than our passeng·er service. "\"V c have done this and 
duriug the past year, while all steam roads have been suf
fering from dccreasc>s, our freight and express business has 
shown a 30 per cent incrc>asc on lines which have been in 
opcrn !.ion for five year s and a much larger per cent of in
crPnse on the 1wwer opC'rating lines. In this folder there> 
i,; no ot lwr n<h-ertisement. 

\Ye an• absolute lwlicvers in individual advertising in 
su<'h pnhlications and have> l1isrontinue<1 all advertisemc>nts 
in opera house programs, sc l10ol graduation papers, church 
programs, wall cards, hotc>l rc>gisters, etc., which are merely 
gotten on t for the benefit of the person sc>lling the spare, 
and with this id c>a in view we have sent out neat frames, 
\Yith our monogram on, to all hotels and public places, 
containing our time-cards on a single sheet and change 
t hcse as th<' t ime-cards arc alt ered. W e issue a calendar 
show111g: the map of Illinois an<l our lines distinetly marked 
with the cities and towus we reach to the alisolutc exdusion 
of any other railroad. \V c issue a series of postcards with 
ents of onr c·nrs and scenes of in terest along om· lines and 
with illnstrations of public, Stat e and county buildings, a 
series for caeh large ci ty, and dist r ibute them gratis throngh 
our ticket offi ces. \Ve issue Sl'ecial bills, 1 in. by 16 in., 
often in va ried colored inks fo r speeial attradions, giving 
a sc>parat<' issnc for each individual attraction and n S}Jeeial 
distribution iv the locali ty and among the particular people 
liable to be> interest ed. \Ye do this for eircuses, Chan
t::nHJlWS, eounty fairs, for special Suncla~·s at parks, po1tical 
mcc>tings, etc., and the cfo; tribution of such adver tising, or 
I might. say all advertising matter, is 01~e of the most essen
tial poi-l ions of publicity and one which is most liable to be 
neglected. 

\\re have> had a varied experience in onr endeavors to 
reach the> people with the advertising matter we have had 
printcc1 anc1, although we tried the employment of dis
tributing agencies and bill posters, licensed and otherwise, 
we> frequently found that not one-tenth of the matter which 
we paid to have distributed had been put out to the public. 
W e endc>avored to remedy this fault by withdrawal of 
patronage and by reporting such delinquency of licensed 
advert isers to the secr etary of their association, and al
though we have been r epaid, in some instances, for the ad
vertising matter wasted, we still could not be repaid for the 
loss of lmsiness occasioned by the ~reach of contract. We 
found the matter becoming so serious that we finally re-, 
sorted to the employment of a man to devote his entire time 
to the distribution of advertising matter, a man who had 
been in the business for s~me years, and demonstrated to 
us that he, at least, was conscientious in his work, and who 
employs snch help as is necessary to get out the advertising 
printed and stays with his men until the work is done and 
by this method we do reach the people. Looking back now 
over our former methods we wonder how much money we 
have spent for paper and printers' ink for no other pur-

pose> than to start fires or fill back lots or ash barrels. This 
i;; really an important item and one which should have 
serious consideration and attention, and every advertiser 
would do well to know whether or not the matter which he 
plans and pays to have printed is actually serving a legiti
mate purpose to the people he desires to reach. 

Billboard advertising is used quite extensively by a mun
her of interurbans and to very good advantage, particularly 
in the larger cities, and in this, as is true of almost all 
advertising, it is necessary to have your advertisement of 
a sufficiently striking and attractive nature to arrest atten
tion and sufficiently plain and comprehensive to be read 
at a glance. Nearly all billboards are placed to catch the 
eye of the traveler and he must read the message you have 
for him at a glance. Probably 90 per cent of the people 
you reach by this method are the same, day after day, as. 
about that percentage of travelers on street cars are regular 
patrnns, using the same route daily, and by this medium, if 
you hnve attracted their attention and hold it, yo1,1 are pur
:c-ming· a met hod of education to produce, if you already have 
not done so, the result of eliminating the thought of any 
other method of transportation to t he points you reach. 

Diversion from daily routine• is an c>ssential part of ex
i,;tcuC'e and in this diversion the opera house occupies a 
prominent place. To encourage such attendance and travel 
from towns contiguous to large cities it is, of course, neces
sa ry that the opera house advertise along your line. In 
this the interests arc identiral and in consequence is it not 
fai r, if the opera house furnishes the advertising matter 
;llld places it befo r e> the public, that you furnish its repre
:-;(•11tati rn with transpurtation over your lines 1 This is 
practiced by a large> number of int erurban lines, and while 
it is a diversion from the general practice of tra nsporta
tion <'ompanies prior to the advent of the interurban sys
tem, it has proved itself a factor in the revenue obtained. 
'l'his is true of picnics, circuses, Labor Day celebrations, 
lodg:e visits, political meetings and innumerable other attrac
tions which are an excit ement and a diversion for t.hc peo
ple, oecurrenees in which they arc interested and which yen 
<leRirc> that t hey patronize from the viewpoint of revenue. 

PARKS 

The operation of parks by individuals or by the com-
1,,111y interested is one through which a great diversity of · 
rtsults have bc>en obtained. A public park, with attrac
tions and amusements for its patrons, to be a paying in
vestment to those operating the interurban, must be so 
sitnatcd as to be within reach of a sufficient population of 
a temperament desiring diversion, to pay the cost of park 
operation from the proceeds of its privileges. It is un
cloubtedly necessary for an interurban to _make a low fare 
to any park to encourage attendance, and with this fact 
and the further necessity of advertising this rate of fare 
and the liability of personal injury to passengers, necessity 
of extra cars and additional expense in all departments of· 
their operation, the interurban cannot afford, in addition,. 
to bear any part of the expense of the operation of the 
park. The method of identical operation and of separate 
operation have both been tried, with the consensus of opin
ion in favor of the latter. That there must be co-operation· 
there can be no question, and only by this can satisfactory 
results be obtained. Parks are beneficial not only in the·· 
revenue derived immediately from their operation, but from 
the fact that you are still pursuing the policy of education to • 
travel to all points on your line via no other route. 

Baseball games between teams representing cities and~ 
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towns located on your line arc a great incentive to travel., 
Not only is t his true of the leagues composed of teams rep
resentidg· cities from different States and of national in
terest, but exceedingly gratifying results may be obtained 
from the formatio n of a troll<!y league, made np of repre
sentatives from towns located within a short distance of 
each other and between which towns and their representa
tives there is more or less friendly rivalry. It is the pur
pose of yonr publicity department to excite this rivalry 
and keep it aliv«>, as it not only brings results in this direc
tion, but in t he formation of friendly attacluricnts between 
the residents of such towns and the consequent visits and 
trips via your line. 

Your publicity department 11111st not allow any town or 
citv on vom· line to fall into a <•o ma tosc condition. It must 
be.kept. alive and made to altract people from the sur
rounding territory; not only that territory reached hy your 
road, but from the territory in opposite r1iredions. The 
towns 0 11 your lines must be made encrgcti<', attractiYe and 
progressive. If the citizens arc not of t lw natural disposi
tion to do so, they must he made to sec the necessity of 
giving· Fourth of July and Labor D:1,v ce_lcbra tions, street 
fairs, carnivals, bnnd concerts :ind various other amuse
ments to attract the people from the surrounding country. 
Other towns and cities not forhmatc enough to be served 
bv your line must be made to see its benefits, to be drilled 
i1~t~ the habit of coming to som<' eit~· or town on your line 
for their diversion, and to make snch a eit_\' or town their 
starting point, via yonr line, for " 'hatever destination they 

desire to reach. 
EXPENDITURE 

On steam roads, as n general rule, an allowanee is madP 
iu the operating expense of 2 pPr cent of the gross pnssenger 
earnings for publicity purposes, and on the interurban 
roads it would appear that, approximately, one-fourth of 
this amount, or one-half of 1 per cent , is the allow:uwe 
made for this purpose. This practice may be brought about 
from the fact that it is generally presumed that an inter
urban will handle, between any two given points, eight 
times as many passengers as were forme rly handled by the 
steam road operating between those same t"·o points, and 
as the steam road rates were formerly 3 eents per ,mile 
and the interurban usually 1% cents per mile, the interurban 
is earning four times as much gToss from its passenger 
business, and in consequence the onc-fou rth allowance is 
the same amount net in both instances. \Vhile this is true, 
it would not appear that the allowance gi ,·en the publicity 
department of an interurban was sufficient. The interurban 
as yet is a new proposition, arn1 while it is undoubtedly 
more than acceptable to the general public and fills a long
felt want, is a better, cleaner, more comfortable, and more 
convenient method of travel, it must, in a large measure, 
create 87% per cent of it's business. It must make this 
business; it must exeite the people living a long its lines to 
an extent that they travel becanse it is so convenient, and 
it must induce the people to spend in fares on its cars that 
portion of their earnings which everyone has for the purpose 
of divel'sion. This is no easy task, but requires constant 
thought, acquaintance with almost the individual disposition 
of your contiguous population, quick action in taking ad
vantage of every opportunity arising which reay induce 
that population to travel, and the entire elimination of the 
thought of any other method of transportation. These 
essentia l points are the ones by which the desired results 
may be obtained, and to produce them a sufficient allow
an ce should be made to cover the cost. 

THE POSSIBILITIES OF A WELL-CONDUCTED DEPART
MENT OF PUBLICITY * 

nY CIL\RU:8 E. FLAGG, ADVERTISING AGENT, INLAND EMPIRE 
SYS'l'EM, SPOKANE, WASH. 

The possibilities of a railway's <lcpnrtmcnt of pnhlieity, 
it seems to me, dqw1111 larg·C'ly upon the natural environ
ments and resources of the eity or territory to be exploited. 
Given a eity like Spokane, \Vash. , in tlH· henrt of the rielwst 
at!Ticultural belt of t he Pa<(ific Northwest, with th<' g:i-eat 
C~ur d' Alene and Boundary mining dist rids near by, with 
its vast lumber interests in eastern \Vashiugton and north
ern Idaho and an outing region that comprises 30 111ag
nifi,·1'11t mountain lakes allfl ri,·crs, an,1 it woul,1 be h,n·<l to 
i,naginc a more ideal ficl,1 than that which the Tulam1 Em
pire Systi.:m 's and {he Idaho & ,Ynshington Northern Hail
rnad 's d c• partments of publicit~· arc endPa,·oring· to ]wing 
t (I the public's notice. 

The Spokane country, or the '' Inlan<l Empire,'' as it is 
known locally, extends from the Hoeky ::\fountains on the 
<'ast to th(' Cnseade l\lountains on tlw west, Spokane being· 
th e only 1-ity of importaiwc hehn•en Hutt<', · }lo11t., nnd 
Seattle, \\Tash., a distanec of 800 miles. The area of 
Spokmw 's tenitory, c•xtcn,1ing oYer eastern ,Yas hington, 
northeastern Orcg·on. northcm Idaho and southern British 
Columbia, is greater than all of New Englan<1, with New 
Jersey and Delaware thrown in. This Spoka,w <·ountry in 
1907 produred upward of $100,000,000 worth of ores, timber 
and agricnlturnl prududs, and its natural resom·,·es are as 
yet hardly touched. People that migrate to th<• Spokaiw 
c-uuntry seldom ever send home for money. 

The city of Spokane has something oYer 100,000 popula
tion, ffre transcontinenta l railroads, 10-! miles of city trac
tion lines and 200 miles of intcrnrhan eledrir railroads. 
The Inland Empire System, which no\\· has 2:2."j miles in 
oper ation, beg·an less than th-c years ago as t lw Spokane 
T1·adinn Company, city lines, and the Cceur d'Alene & 
Spoka11e Railway, internrban bet\\·el'n Spokane, ,vash. , and 
Cfl'ur d'Alene, Idaho. 

The Spokane Traction division. whieh now has 36 miles 
of trac-ks in Spokane, reaches all the city's pri,wipal parks, 
including the Intei·state Fair Grounds, and owns the North
western League Base Ball Park and franchise. 

The Ccrur d'Alene division of 50 miles furnishes easy ac
eess to the city's nearby lakes and also 11rovides the main 
thoroughfare to the famous C<Pur d'Alene mining district, 
connecting at Ccenr r1 'Alene Cit~·, T<l nl10, with the "Reel 
Collar" steamers. The "Red Collar" Ii ne tra vcn,es La kc 
Cceur d'Alene and the highest na\·igahle stream in th e 
world, the beautiful, shadowy St. ,Toe Riwr, one of the 
delights of the tourists to the Northwest. 

The Spokane & Inland division is operated by the ,vcs t
inghouse single-phase altel'llating cnrrent sy:-t<'m and was 
one of the first successfoll:v operated nltcrna ti ng-c-mTent 
rosds to he built capable of hallling heavy freight. This 
division has gained considerable pnhlicity from th e faet 
that reprcsentatiYcs of five different foreig·n gr>Yern 'nents 
have been in Spokane to inspect its operation. The Inland 
Empire system handles heavy fright by elcrtri1· power from 
its own power plant on the Spokane River an,1 has traffie 
arrangements covering both freight and passenger husincsl-
with the Great Northern Railway, freight business with 

*Read before the American Street and Interurban Railway Trans
portation and Traffic Association, Atlantic City, N. J., October l'.!, 
13, 14, 15 and 16, 1908. 
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the Spokane & Int enrntional and passenger husiness with 

the Northern Pacific. 
So, in brief. the Inland Empire Systern aud the Idaho & 

\\rnshing-\011 NortlH•rn an• reaching out 1101·thward to the 
gr eat timbe r· helt and lakes_, eastwanl to the mining coun
try and more of Spokane's henntifnl lake resorts, to tlw 
south tn Colfax. \Y,1sh., nnd l\Ios(•ow, Idaho, across the 
great Palou:,;e \\"heat country, nn<l 110\\· the latter is look
ing- westward towaru the Big BP11<l wheat belt and the up
per Col11mbia Ri,·er basin, and in so <loing· these lines pro
vi(h• e,·ery possibility th at eoul<l b(• desireu for the s1wcess
fnl opl:'ra t io11 of a department of public it~·. 

i\lEANS Ole PUllLICI'l'Y 

'l'akt• in th<' order of expeuditnres, wt• utilize. t\rst. th<: 
<laily 1wwspapers; se<•1rn<l, ill ust rn te<l folders, ollieial ti me
t a bl<':- and maps: t he 11 e1darg·<·<l phot<~. hilllwanls. street 
cars, pos!c.ar,ls. so11\'e11 i1·s and a11y other mt•nns that appeal 
to 11s ,1s opport nne n11d likely to hrin g· results. 

NEWSPAPER ADVER'l'ISING 

l'rndie,1 I experienee on newspapers in Ra::;(prn .i 11,l \Yest

l'l"l l Stat<:>:,; hns pron·n to ll 8 that no two cornmunities are 
,.; ns,·Pptihl P lo PX:wtl>· tlw same st.y l<' of adn·rtisi11g:. for the 
reaso11 tha t t hP new::; papers vary in their t._vpog-raphica l 

make-np. Spokane is just as fo rtunat e i11 tlw """>. of 
nP wspap<'n; as in uther nssets, our dailies being rno<lels, 
fro rn :1 1 ypographicnl standpoint. \\re h:we fou nd ii most 
pr:w ti<'nhl e to IISl' gond-si,wd displn_v spa<·<>:-- i 11 the e,·enin~· 
·' Cliro ni<• le · ' nud rc•:uling· no t.ie<'s in the rnon1ing- '' S pokes
man He,it•,,·. ·· .Nine times o n1 of ten a11 acl\'<..'l'!isf:' r's i1lc'a 
is to fi ll his spa<·e with nil the eupy th.i t enn lw jammed 
between the ru les, in urd <:>r to get his lll() nf'y·s \Yorlh. \Ve 
do not see it t lint way, however, for in om· sumnwr reson 
nnd excursion ad Ye rt ising we stn t e a::; brieH>· as possible 
facts about onr tri p::; , b eg·i1111in g- \Yith a scason:1hl<•, catchy 
headline or illn s tra1ion and lr>av i11 g n good wbil <' ma rgin, 
"Lie-Ii brings ont unr a 1111011nc·enient, in s lrn11g· contrast ln 
t he other di s p lays in t he papl'r. In a,h-erti8ing onr lake 
aud riY er exc11rsions \\P use a line cut of a s teamer whi,·h 
is parti, ·nlarl.,· 11 o!i 1•<·able w hen used in a n inlan1l ,:ity like 
Sp oka1w. 0 11r rc-a,ling· not iee:-; nre also writ! en \Yith a 
<:at<- li~- lwn<llinc- arn] are se t in body type of the paper on 
a loca l 11e\YS pag·e. Agate liners a re ont nf the qnestio n, 
as I hey ar<:> too small to be readily seen. 

111 l•aeh s nhurbnn town through ,Yhieh 0111· lin es pass ,, <' 

r un a ,-mall display in the ,,·eek]~- n ~\Yspn1wr, eonsisti ra~•: 11 [ 

loca l t ime-table. varying this \\"ith nnnonneeme nt s n• tt:m l
ing· (•Xcnr8io11 and eolo11i st 1·:1tt'S to and from tlw E-1sr . 

FOLDF.RS .\ N D JIJAPS 

Ii is our lie lief that the first imprt>ssions of our -.; :,e l cn1 
g·n inecl b~• the t r a\'eliug pnblit nrc most last i ng, and ,ill 
lit erature shonld, therefore, be st 1·idly hig h g rad e .11Hl c·om 
pa rP fan,rah l.Y with th e excellP11! train sen ·ice rnaintni1wd. 
Y\Te often hear cri ticism::; nhont th e expensin li terature 
it:Su<'d, hut we insist that . on<' fold e r tl1:1t is nrt isti<' enou g·h 
to he kept nrnl ::;hown or mnih·d to others <·OVPrs more 
~Tournl and ma kes a g reater impn•::;s ion than t \H•nt;· <·0111-
mon, ordinary leaflets which are p:enern ll~· g-lanced o,·er 
nnd t hrown away. \Ve haYe JH'Yer yet Reen one of our 
folders discarded on the floor of om· ears or depot8. 

A yenr ag:o I had t he good fortune to nttentl the conven
tion in this cit~· and on ret urning \Ye::;t trnvele c1 se\"ernl 
hundred miles by electric lines. U pon nrriYing· at on e of 
t he principal trolley eentern in t ht> :.\Iiddle· \Yes t I ,ms sur
prised to find ther e was no officia l time-ta.hie of the various 

lines urnilable. In Spokane we hm·e the official time-table 
folder, which contains all elect~·ic train time-tables, with 
those of coun<'ding steamer lines as "·ell as the time-tables 
of all s team runils: the foder also contains a skeleton 1nap 
of all railrnnds radiating from Spokane, so that a tourist 
has all the i11fon11ation he may desire in concise form. This 
n lonp is, l helie,·e, one of the strongest inducements for the 
tourist to s top o,·er iu Spokan<> and see the surrounding 
eu1111try Yia our lines. 

noo,1 <-olor maps nre ,·ery important, especia lly in a lld\' 

eo1111try and \\"hen• a system is coutinually making exten
swns. ;\othing will put. the tnn-eling public straight so 
<Jniekly as a mnp showing tlw priucipnl points reached, 
dist irn<·Ps and eo1m<>dio11s with ot.her lines. 

Tht• co ,·pr or our oftieial time-table folder is designed 
with lwr<l<-r of P!edric trains in ::;ill10uet t e on background of 
"Beu Dny" 1wwhi11e rniing, whid1, with the red display 
li11t'S, 1nakps pr:wti<'ally n three-color <·oYer with only two 
pr c;ss mus. Th e oval h.ilftone insert:,; on either side are 
ehnnge<l 111<,11 thly ,rnd gi ,·e opportunity to feature terminals, 
t rai11:-;, Pfr. 

The pnsl season the lnland Empire System issued a 
lmmlsolll<' ('nlor ·map, made by the \Yell-knmn1 '' Complete 
Press, '' of Buffolo: the map is in fo lder form, the reverse 
si,1<· lwing utilizPd for good-sized halftones of lake resorts 
an ,1 h11tcl::;, ,,·ith hriPf <-xpln nntory lines un<ler each. The 
>-cllll(' mnp printC>d 011 lw,n-y plate papPr we have a lso had 
franw,1 for our depot s and lending hot els. 

J .. 1101 hPr ma p i1k•a ,,·e are t18ing is a mere skeleton of 0:1!' 

li1 1Ps , s lwwi ng- tlH• prineipal towns and lnk es r eac hed, mnk
i11g- it possiblP f or patrons to nn<lerstnncl at a glance onr 
<' ldirP ssst em. This \\"<' have framed and placed in tl1e 
fro11t Pll d of eaeh subndrnn conch at tl1e right of the ,fo11r 
011 a lHel ,,·ith the eye. 

I11 the prepm·nt iun of our f olcl<' r s , lake, hotel and iarrn 
hookl<'1 s, ,,·e t rn H! 011 I lw t lwory 1 hnt first of nil the cover 
tl csign slwuhl he of surh an orig:innl a 11d a ttnwti,,e nature 
ns wi ll c-nte h tl1c• <' .\'P a11d force the prosµec tiYe patron to 
pick it up as so :1wthing um1stwlly interesting;. It is the 
eo ,·er 1 hat makes the first impn,ssion alH] if vacation 
time is near, pictun•s of eamp scc•nes, lakes, ri,·ers, monn
tains an d pine trees a re s ure to interest and s uggest. Onr 
· · Ifa_y,le1i Lake' · fol<ler thi s senson lu1tl the reproduction 
o f nu original photograph of pine trees on the covers and 
\\'H S mailed on! \Yilh fresh pine neetll es in the envelopr,s 
to eal'I".\" thl' balsa111 of tl1e fore::;ts <lired to the recipient 
a nd ,1dd tu the l'ifeel i\'<•11ess of t he lake nnd fon•st ,·ie"·s. 
\\'<' ne,· er i:-;:-;ne n f o!<ler or hooket with a blank b:1<!1-: c:,1ver, 
as ,,·p helieYe oue eo,·pr is prnetically as valun hle as the 
ot h l" l". \\.,.. <:> .i Yoid, as far n.s possible. n 11y retouching of om· · 
Yie ,,·s. st i<· ki ng <'losely to the repro<lnc-tion of the original 
p hotogra ph. The pi11 e tree eo,·er cle:-ig·11 of onr "Bozanta 
T:1Yer11 ' " f olcler is m,•rel.,· a pl10tugrapli of the actual forest 
ti Pes, as i8 a lso the yello\Y pine tree trunk of our "Idaho 
& \\rnshingt on N ori hern ·' fol<ler, the pine cones on our 
' 'T'e11d Orei lle'' piet11re allll the rope desig:n of our "Red 
Colbr Line '' folder. 

Our obje<·t in th e pr<•1wrntio11 of folder eopy i::; to rnn 
ou r ill rn,t ra t ions as large• as possible nnd our type matter 
a::; hrid nud coucise ns we can. To cro"·d :,;everal pictures 
into :1 grou p i::; sun· to lo::;e the effecti\-eness of the entire 
lot. One g:ood <·lenr full page of hal f tone, w·ith a line or 
hrn of c1PRCriptive mntt.er, is worth ten pages of groups and 
a:-; many pagc,s of reading matter. The public will not 
s lop to reacl. In my own experience I do not recall ever 
having read .throngh a single page of the descriptive matter 
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s o profnsel,v used in tlw mn11y booklet:-; that ha,·e eornc lo 
my notiec. One thing lingers with us, and t hat is pie( nres 
that nrc above th<' 01·di11a 1·y, t•spccially beautiful views of 
1iaturc. ,v1wn either the l>P11 ve r & Hio (;rande or the 
·Canadian Pacific Railways :ire m entioned, cn1c l 0 a11110t help 
but think of lh<' (hand Canyon of th e Colorado and the 
Canadi:rn Roc-kic•s, whieh hnH' lwl•n so handso n1l'iy pi<·I nn•d 

by these roads. 

l'IC'l'llHE ADVER'l'ISING 

Now, while 1 am 1101 selling came rns or de,·eloping papers, 
I am ach-ocating pie! lll"P :aln•r l isiug m; the quieke>st and 
most co11vincing 1nean,- of pnblicity . This may be purtl) 
due to the fact that. there nt·e such grand possibilities in 
Spokane's lake region for ob taining uurnma lly beautiful 
views. Our lakes arc p i1·!11resq 11Pl_v sot iu tli e rugged moun
tain ranges an<l one riYers and trout s treams have swift 
wat ers and rimes that g lad(kn tl1e he:ll'ts of sporl si!'len. 
'\Ve have pl10tographers1 too, Iha! <' :l ll do justiec to our 
scenery, as a g lanrc :it orn· alhnms will prove. Every snm
mer our official photograplwn; ol>tain a fresh s npply of 
Jake and ri ,·er views for ll~t> t he following· sea:--011, n11d to 

secure the p roper ma terial it is found 111:'c<•:--sary for the 
p ublicity man to aceompn ny them Oil tbhi11g and cnmping
trips, one of the pleasa 11t fea t11 rt:'s of publicity w.ork. 

Our chief a rg ume 11 t in f:n or ol' pidllr<' ndvp1·lising ii:; no 

matter how bnsy or ig11orant the person, n photo!,!Taph can 
be re:1d and t he i mpre,-;sion gained instantly. If the press 
of to-da~· conld affonl lo ust> p:qwr that wouhl reprndnec 
tine hnlfto1ws, ii is safe to :--ay that the 1nlam11£rnpirc Sys

tem and Idaho & \Vashington North ern would tlPYo(c all 
of t heir newspaper publi1·ity to the reprodnelion of views 

from a long their li1ws. 
, ve select. onr b1•st ,·iews for enlarging an<l haYe them 

framed and hnng· iu our th-pots and in good loc,1!.ions in 

public lmildings. "'e also haY<' <'owplc!l' photo allrn1m; in 
our gc1wra l passe11gcr au,1 J'llhli<"ity depa1·tmt•11ts. as well 
as on onr p arlor cars. with the i1ka of ent<>rtaining· and l'dn

cating- the public. 
Photography is also playing nn import ant parl in onr 

claim department, showing as it does !ht• relative positiou 
of the ears, crossing:--, etc .. wlH'l1 accille nls 01· 1•.nr. 

In t he distribnlio11 or' .-.u 1· lit,• rn,11L0

' ~ ,., ••• u1J;;:,1 rn.ding-

lists of all clubs, f rat ernal orders and s1w1·ial lists co!npi led 
by our agents. ,v c are pnl"ticnlar to supply all hotels 

with folders and to keep <'lerks well informed rrg·ard iug
our excursions and resorts, as thes undonhlt•dly are able 
to steer a great deal of tran:-it:'nt trnde our way. Clerks in 
sporting goods ston·s are nl:--u kC'pt pustc<l n·garding onr 
fishing and lmnting resorts. 'rhe trnuseontinentnl lines abo 
help us in distrilmtiug lit t·rnl lire i n I ht• ens( whPn l"l'<"C'i,·

ing inquiries about t h e Spokn110 eount ry. 

BILLBOATW PuBLICITY 

Onr billboard posters this _y0ar are 16 sheets, containing 
onlv 24 words an<l reprod11dio11 of ,~xc·ursiou stt'a.rner 
Ida.ho and one of our four-1·ar electric trai ns. brevity being
our aim. Small cards of th<• sn 111e \Yonling- and des ign :we 
,1lso used for taeking. " 'i tli these p os ters we adYPrlisc om 
200-mile daily and Suncla.,· t'xc·111·sions to tlw beautiful, 

shadowy St. Joe River, Yia om· Cwur d 'A k•ne DiYision 
an<l conneeting fled Collar s t earners. The round trip of 

200 mile:-; is made in one da>· at a J':in~ on WP<'k days nf $·i 
and on Sundays of $2.50. Our ndv<'rtising •·ar, which lias n 
JG-sheet space 011 c•i tlwr sitle, is used 0 11 our tnain streets 
d nring the noon l1011 r and eYP11i11gs, to nd V<'r( ise exenrs ions, 

ball games, etc. 

S till o tli c•r rne,rns of' p11hl i1·iLy us1•d arc plaeanls iu s treet 
ear:-; allll vai ·ions souvenirs, such as g rip tags, drinking cups, 
Pl<". Unr l'eud On•ille Hi,·er exm1rsions we adve1-tis1· h.,· 
g iving a beaut iful c·olor pane l of llrand \ ' i<'W Cauyon to 
t'nch 1•xcnrsiouist. 

'1' 11 g llE l' .\ll1 ';\Jl~ N'l' ITSEL F 

Tlie folan d Em1 ,ire S_, stem's d<>part men! of publieity is 
lnealc·ll in .( li e ElPe!rie 'l\•n11inal ; its wa lls arP 1·.ompl<>lely 
c-orered wi th pielun•s oJ" otll" equ ip111ent, lakt•:-; and rivc•r::; . 
.AllllllllS of views da ti11g· haek to t he inaugural iou o_f servi1•.c 
e n 0111· se \"t·rul l im·s a rt' open to the publie al all time•:--. 
ThPn· an_• tlay,- whe11 tht• pnhli1·i ty 111:111 mnst 111>1• ,ls spen d 
his t:' nlirc ti me e nt e rta ini ng a11tl a11swl'ring te> IPplwn e qm·r ie:,; 
about excursions, camping· and fishiug- trips. a11d 1•\'t:' niugs 
\\"he>11 he can do his regnLu· ,rnrk. 

'l'o injc· d I he propt•r arno1111t o C en t husias .u into my ''out
i ng dope" I find it n ecessary Io SJ'PlHl some time•, principa lly 
Sundays, campin g- aud li:-;liing·. T hPll it is that we get our 
best pid nres, f ur nothiug· app1'all; quite so sl rongly as views 
of enmpers and sportsmen actually 1·njoyiug the ir outings, 
hoat.i11g, balhi11g, lishiug :ind c•at.ing·. It is also lll·cessar_y 
to he n•ady al all times to tell just ,1s ~:oo<l :1 fish story as 
nu ~· l' li eer fu l liar that mny bob np. 

Still anotlwr nnd very imporlnnt feature of publicity 
work is put I ing t 111• report C' l':-- ,-t rai_g·hl. The av1·ragc rail
road man steers clear of (hl' seusJ(ion mong-p1·. but when 
lren!t'd with some dPgTet:' of eon:c-idera(ion, the rPporter is 
nut such a kul fc• llo,Y. He ,-lwulcl, I belic•,·1•, lnl\'e some 
teehnienl kno\\·ledg·p of tht:' nrn he is eo,·ering. for this 

woukl ve r.v often p1·l·,·eut 1wedle:--s wisstatc :11C'u(s nnd wr,mg 
impressions cre,•ping into lwadli11es. I have in mind an ac
ei dent that ntemTcd on the C:Pur d'Alene Di\·i:-;ion two 
years ago. .\._ man had entkavon·d to whip up his hon;e 
nnd 1·1·nss in front nf our Sl10sho1w Flyer, but just fai led 
t o rnak1• it, his horse rmming· into the door of the bag-gage 
c-ompart men! of our No. 1 mntor. It was su1·h an unusua l 

t hi1 1g for n rig to rnn into a_ train rather than Yi<·e Yersa 

tlrnt it \\"as 11.00 p. n1. of the sanie day befon· I eould eon
,-iuee t he reportPr uf t he facts -in the east~ arnl then not 
unti l lie \\'as shown t.he indentat iou of tlw horse's teeth in 
the bag-gage ('a\' door. ..\,-; a resu lt , tlw story appearetl in 
the paper rnrrectly,. laying the hlamc wl1t•rp it belongPrl 
rat her than on the rnotnrman as it otherwis2 wonld han• 
been. 

The possibilities of a 1lepartment of public-i ty in tlw 
Pacifh; Nol'!ln\"est are al most lirnitlrss. The gTowth and 
cle ,·eloprn ent of llw great Spokn1w ('nlrntry, -in a largc 111eas
ure, depend upon pnhli<'ity, and as (hP Inlantl [<; mpire Sss
tem and the fdal 10 & 1\T;1sh-ingtnn Nort hcn1 extend tlwir 
liue::; uort h: east, so uth and \\"Psi to help tlE'n•lop and lo 
c:h:ll"e in the r ich l'l'sources 11at ure has slorl'tl there, I he pos

sihi litic•s awl r<>:--pnnsibilitiC':-- ol' I h t> publi1·it>· tlepartrnenl 
,11•p 1·011s(a11 t l~· inen'm;ing . 

----·♦·----

The members of the Aceountants' Association hnd a '' ( ;et 

Toge! her" luneheon 011 "' ednesday al the }\fnrlbornng-h-Blcn
hei1n. President H. N. " Tallis called on a nrn11ber of those 
pres(•nt to make short talks. Henrnrks were made by the fol
lowing·: F. E. Smith, '\V. F. Ham, C. N. Duffy, W. G. Ross, 
ll. C. :;,\lac-kay, lL 1\f. Edwards. Frederic Nil'holas, F. ,v. 
S\YCney, " '· E. Harrington. C. R. Coeklc, '\Vill Browne, A. 
L. Linn, .Jr., F. Dabney, nrnl "~- H . Forse, Jr. 

'l'h1· S l one & '\Vt•hster Engineering Corporation is l:1r!!·t·l.,· 
1 <'pn•sc•ul ed by 1\Ir. Potte1·1 of Tcx:1s. 
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REPORT OF THE COMMITTEE ON POWER DISTRIBUTION* 

BY ,,. J. HARVI E , CHA ilri\IAN, JAMES HEYWOOD, J. P. BOYDEN, 

G. D. NICOLL, W. H. MATHEWS." 

As this is a new <'Ommittl'<', it has seemed best to form
ulate a general plan or outline which might be fo llo,ved 
by this and future committees, and to. fill in portions of 
the out line " ·it!t such deductions as the committee has made 
this year. In order to assist in the work, sets of questions 
coYering a consideralJle portion of the outline submitted, 
were prepai·ed and sent to member companies. These 
questions were responded io very promptly and by a large 
proportion of the members. Some companies, especially, 
have gone to considerable trouble in providing the com
mittee with data, specifications and blue prints, all of which 
have been of valuable assistance to it in the preparation of 
this report. 

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

In the discussions uf th e committee it has developed that 
there is a large fie ld fo r standardization of material and 
practice in the power distribution department of electric 
railway work, and some effort has been made along these 
lines by the present committee. It believes that the as
sociatioll will he henefited by continuing the consideration 
and r ecommendation of standards by this committee. 

The outline, suhmi1 trd by the committee is as follows : 

L HIGH TENSION. 
(a) Underground. 
(b) Overhead. 

FEEDERS 

( c) Lightning protection. 
II. LOW TENSION. 

(a) Umlergronnd. 
(b) Overhead. 
( c) Liglttning protect ion. 

WORKI NG CONDUCTORS 

l. ORDINARY TROLLEY. 
(a) Conductor. 
(b) Ears and clips. 
( c) Insulators and hangers. 
(cl) Supports. 
( e) Lig·htning protection. 

II. THIRD-RAIL. 
(a) Conductor. 
(b) Insulators. 
( c) Supports. 
( d) Protection of conductor rail. 

lTI. CATENA RY. 
(a) Conductor. 
(b) Suspenders and clips. 
( c) Messenger cable. 
( <l) Insulators. 
( e) Supports. 
(f) Lightning protection. 

JV. UNDERGROUND TROLLEY. 
V. CONTACT SYSTEM. 

RETURN SYSTEl\I 

I. BONDS. 
] f. SUPPLEJ\fENTARY COPPER. 

]II. ELBC'rROLYSIS. 

CONDUIT SYSTEM 

I. DUCT AND CONDUIT CONSTRUCTION. 
IL :MANHOLES. 

III. VEN'l'ILATIO N AND DRAINAGE. 

•Read before the American Street and Interurban Railway Engi
neering Association, Atlantic C'ity, N. J., October 12, 13, 14, 15 and 
16, 1908. 

The attention of the present committee was confined 
largely to the following items in the above outline. 

FEEDERS-II. LOW TENSION 

(a) Underground.- lt seems to be standard practice to 
use saturated, paper-insulated, lead-incased cables fo1: un
derground work, the paper being 5/ 32 in. in thickness and 
the lead from 1/s in. to G/32 in. in thickness. Replies to 
inquiries show that one large company is using 5 / 32-in. 
rubber insulation with triple-braid cover, without the lead 
sheath. This company seems to indorse this method with
out hesitation. As this practice has been in use only about 
three years, the committee does not care either to condemn 
or to recommend it. A full discussion of the subject, how
ever, is urgently im·ited. 

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

WORKING CONDUCTORS-I. ORDINARY TROLLEY 

(a) Conductor.-The majority of reports received by the 
committee indicate the use of No. 00 round wire on city 
and interurban work. A number of companies, however, 
are using No. 0000 wire on interurban work and for re
newals on city work. In view of t he heavier equipments 
which are now being operated, the tendency toward the 
henxier wire is a natural consequence. 

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

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

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

(b) Ears and Clips.- The majority of roads reporting 
show the use of clinch ears on work now in service. Some 
roads, however, on which grooved trolley wire is used, are 
using mechanical clips, but they find that when these me
chanical clips are to be replaced it is usually necessary to 
substitute for them the clinch ear. This fact may in time 
influence electric railway companies in the determin~tion of 
th0 type of wire to be used, as referred to above, and this 
has, therefore, been left for future committees to in
vestigate. 

(c) Insulators and Hangers.-It appears that electric 
railway companies are using all types of straight-line hang
ers and insulators with the round-top bell type predominat
ing. This committee believes that further investigation 
should be m:ide by our successors before making definite 
recommendations on this matter. 

In strain insulators the use of wood is being favorably 
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('.011sidered by a large numh <:' r of companies. This type of 
insulation has certain very marked ndvaniagc:-;, prill(•ipal 
among which are: low first cos t. , fr eedom from short-eit·
cuits aud the fact thnl tl<:'focts nrn C'a sily b(• tkt <:'c!Ptl b v 
Yisual inspection. 

( d) Supports.- It is th e experi<:'nce of C'lect ric rai1"·ay 
companies that both wood a ntl iron pol C's a re snhjPct to P X 

cessive deterioration at !he ground line>. l\lnny t·ompnni<:'s 
have lwgnn th<:' pr:wtice of using so-called wood pt·C'servn
tives for wood poles, but up to t he pre:-- Pn t I imc none of 
tlwse hn s b<:'cn able t o show (lefinil c 1·cicm ll s. 

For iron pole's the committee <0 :111 , howp,•e r, l'l'<'.OllllllenJ 
without Qtrnlification t he nse of an irn u ~leevP shrnnk 011 
all iron poles at th e gronl1(1 linl' . This sl<:'e ,·e should liti 
2 ft. in l<:' nglh aml so plne<'d 1111 tlw 1ml I s<'d ion as lo have 
t.he middle point of the p rolc•el ing· :-;l<• t•V<' a t tl1e gnrnml li1w 
wlten th e pole is sc> I in place. 11 is goOLl prn cti c<' in rt'
claiming corroding· iron poll':-: Io pl ace :1 proit>c l ing skc,·e 
like the nbov e and 1 i n . . largPr in <1inme(er thnn the pole 
at this point, o\'er !IH· lmtl seel ion at t h<:' gronn d lines, ant1 
then fill t he space remaining \\'i th some s<'l f- hard ening fl uid 
which will eifoctually b >ep ont. 111o is( 111·<• and restore llw 
original strenglh of tli e poh· . Y 0 11 r eom mil lcc J'C'Commcnds 
that. iron pole's he purchased cnmplel e with t hi s prot ec t i11 _g 
sleeve'. 

II. 'l'II TH D-RAIL 

(n) Cundnctnr.- Six roads lrn Yc n•po1·ted 0 11 lbin1-rnil 
const ruction. Thr<:'e of t lll':-;e a rc using- the o,•pr-rnu nin~ 
t,vpe and lhree the under -rnn ning· type o f thinl -rnil. , One 
iype of over-running only is tlescribNl. Thi:,; <·.onsists of ( he• 
A . S. C. E. sect ion WC'ighing, in one in:-;ta nc c, S.3 lb. p<'r 
yard and in the otlwrs 100 lb. 1wr ynrd . Tw o tnws of 
under-running rail h,H"e heen descrilwd : the Spraguc
·wilgns type and the Farnha m type. The fo r mer is the 
well-known bnll-hea tl ty pe w<:'ighing ,0 lb. per yard, nn1l 
th e latt <:'r is a. U-shnped s<:'etion, va rying in weight from 
.55 lb. t o 80 lb. per yard. 

(b) Insnla tors.- Three kinds of insnla tion a r<:' ns<'d with 
th e over-running type of r ail : wood, reeonstrn cted granit P 
nnd composition. F our kinds of insulat ion are ns<:'d in th e 
under -running type: ,rood, porcelain, semi-porcelain arn1 
composition. Th e breakage of insulators for the ov<:' r-rnn
ning t ypes r eport. eel is 2.76 per cent 11er y<'ar . The break;1gc> 
on the under-running type is 3.3G per cent per y<'ar, base<l 
on the information now in the hands of the committee' . 

(c) Supporls.- The spncing of third-rail support s varif's 
without respect to the type of rail. The spacing most nsed 
is that of 10 f t., with a maximum in some ins tances of 11 
ft. and a minimum of fro m 5 ft. to 6 f t . These location-; 
me apparently governed by the lengths of thir d-r a il and 
the standard tie spacing in nse. The " 't•ights of brack<:' t~ 
varies bet we<:' n !) lb. with ihe over -running r ail and 13 lb. 
to 20 lb. for the under-rnnning rail. 

The committee can see no renson for such gr <:' nt diversity 
in spacing of supports, and would r<:'commend tlia I a sp:11' 
ing of 10 ft. be used on all third-rail cons tr nclion wh en • 
30 ft . conductor rail is us<'cl, and 11 ft . where 33-fL cm1 -
duc.Lor rail is us<:'d. 

In all cases but one, th e snpport for 111<' bra cket is nn 
extended tie, which is also a part of the track structure. 
In the one case referred to it is entirdy in<lcpcncknt of 
th e track structure. It might be well in !his <" onncrtion lo 
note that th e road r efen ed to r eports :111 absolnte lack of 
insulntor breakage, undoubt edly ncconnt ('{1 fnl' h:v the above 
condilion of :c;npports in<lep <'ml <:' nt of lrnck sf.rndnr<:'. The 
completed :c; trncture is illustra! Pd in Fig. 1 for tlte benefil 

of th o:--e \\ho :1 n ° in :i posilio11 to use th is met ltnd of 

i us! a Ila I ion. 
(d) l'rntC'ct iou of Co n<111 ctor Hail.- N"o1H• of' the eom

p:llli l's n•port i1 1!!_· O\'(' l'-J 'llllllillg thirfl -rnil IYJH' llf e1111 stnw 
l ion hns prot <' <" t io11 ins! a lil'rl t lirnuglw nt. while till• 1111d l' l'
r n1111in,l!.· type is prllt cclcd by \\'llntl or fihn•. The 1'llllllllitt1•.:
f'<•ds that i11 third -rail i11 :-; lnlhlio11 iii:-; hi0 sl pral'til'c' , ,rn (1 
i( 1·ceommt•1Hls, that prol t•<·tiou he ins tal le d throng·hon t. 
when• el<•:l l' :t lll'l-'S 1wrrnit , it'l'l'~pe<·ti, l' of \\'hclh C'l' it he• rn~· 
nse on :-;n r fn 1·1•, snh\\'a_\' ll l' Pll-' v:it n l \\ 01 k . 

11!. C.\'n ;N A HY 

The eommi tt el' \\' ;i s inst n 1d<•d to gin, sp ~· l' i:II :it tP 11ti n11 
to ea t1•tJ:11'\' f'on1:-; o[ O\'t'J' i1 (•a1l <0 011stnl('t io11. 111 fo llo\\'i11 g
ont l l1cse i11s t nl<' t io11s , i11fonmllio11 has lll'<'ll oht a i11 C' 1l fron1 
<·om w111i~• :-; w liic h han• t l, i:-- fo r lll llf c1n1:-; t l'll Ct ion .1 lrC'a 1h 
iusl.dkd. ,\ va l11 :: hlc p :q H' l' on I he '' 1\ ppli <0 '.1tion of th ,• 
Th e< n · of' t h(• (' ' t c> ll :1 1'_\' to H·1i hn1 ~· \ \'01·k,' ' \\' I ir·h sl10 11l d 
lw If ~f' J' Yi n ' l o me n hcrs of t h1• ,\ s~:wiation, h'.'s a ls ·• h P P ll 

S!'Clll' ' <1. Thi:-; p :1pc•r f or ms :1 p:' rl of !he n " Hll't :111,1 yo111· 
cn '. 11mitt cl' t a ke:- th is opport unity tn nc lrnowle,1!!.·<' i ts in -

dl' li'.tdn c:,;s lo t h<' anlh or, R. L. Al1(•11, Et1s6 1wcl', A n·li ihnl r1 

Fi::. 1.-Power Dh,tribution-Third.-Rail Com:truction in 
Subway of t':e Phihdeluhi:3. R ::pid Tramit Company 

Bl'nlv Cm11p '.' ny, Rvrac·m- e, K. Y. [This pa pl'l' "·ill he• 
fonud P!s~\\'h t• l'e.- Ed:-;. J 

(a) ( '.ondnetor.- 'l'IIc maj uri t y uf t·umpani,·s re;1·> r t i11 g 
:-;]Hm t lie r, ,;p nf No. 0000 g1·00,·<·d trolI P:1· \\'ll'l' fo l' c•;1 t 1•1ia r ,v 
\\'ork, whid1 si zP :: nd shape t IIP co 1111 itt<'C J'Pt·o111 ·1 11 •n ,1 s. 
Then• h :~ :-; n _•ee11 I l,v hN•11 n<1op( l'11 h y t ht• m:lll :1 faet1 11·c l's of 
\\'in' n s '. :' ll<l 1n1 :,; :,d ion kn ,rn 11 as ti ll• ' ' A 11Jf•rie rn S tn n<l
t;· nl. ' ' ,\ f' tc> l' sa l'fil'iPnt experience s lrnll h:iv c lwPn h:i d " ·ith 
!his sPt·l io11, it :,; !10111<1 C' ilher be n<1 opl, ,1 11r mo,1 ifi rd h:\' tli e 
proper 1-ommitt cc , :J11<1 pns:,;cf1 upo11 hy th e> ,\. ,:-; ,wiat io n f ot· 
u:-;p ;; :,; :i stnnd :1rd. 

(b) Su:-;pl'IHlcrs :lllt1 Clip:".- ,\11 cump:rni<•s show l l1e nse 
of till' mcch :1 11ic '.1 l clip :lll<1 tlwrc seems to he• 110 11011h t hu t 
lhnt !hi:-; will en11tinm• In Ill· lll<Hkl'II prnf'lire. 

A l'i_g·i<1 l'or111 nf snspcn<l <:' r is J' PCollllllt'll<1c<1 hy t he 1·0111-
mit !(•(•. The queslion as to whetl1<:'r I hl' snsp c> mkd should 
el:11np lhl' eatc11nl'y is still a11 opc•u <lll l'. 111 thi:-; e1m11l'dio11 
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at le11tio11 is wiled to .:ll r. A ll l'n ·s papl'l' i11 \\·hieh lw refor.

lo a 11wtho<l a dopted in l~un ,p t> . 1l0sig·11ed l o pro,·idr• n 
:-; ]i,1i 11g· ff•,ll 11re by 1110ans of' ;111 ;i,l,lit i011n l ho ri xon lal cable 

pnn11I1>] to. alld a f1•w inehes aho,· <' . tlil' trol l <'_\. wir0 a wl 
:-ilpjH>rling· tl 1e i r oll 0.,· -,,·in· by sliding: <·li ps. This s c>c>ms 

to be ;1 ,.:t ('P i11 the r ig·bt din•etion ;111,l tliP <·ommilteP i11 -

,·i(p;-; a 1lioroug-l1 .Jisc-ussion P ll this 1nn ll•'l' :it t h<• eo11v:•11tio11. 

TIJP pn•se>nt pn1eli('(• in s uspt•1Hle 1· spa,·ing ,·ariPs fr01;1 

] 0 to -.Jfi f'P <•I. ~I I'. ~\llc>11 \: •lP,l11etio11s nr 1• i11 favor of ;1 

s pnl'ill '..!' of l'rn 111 ~n to :30 f' l'<' t. The e0111mitlt•<• would also 
Ii i-«· to li;l\'0 this subj0d f nrt IJPI' di:--,·ns:--P,1 in t lH• •·0 11\'1 •11lio11 . 

( ,. ) ;\ic:--s ('JI .'..!'l' I' (' nhle.- , \111o ng~ ( Ji,, lines i11 sta ll1·1l I lwrc 

i,- n \\'i«lP ,li, ng·p11rr- in s izr•s awl q11alit_,. of ea ble HSl' <l. 

Th<' eo111mil !(•1• n ·<·om111 c11ds tlw 11 ,0 of t II(' hig·li0st sl ren!i;tl1 
•·a b! .. that 1· :rn k· ,,Jitai1w ,l. in onl f> r to ,lp,·p}np th <' fu ll 
;:, h ·,111 t ·''..!'" ,· L' llw ,·atr•11nry 1.\']ll' of ,·unst.nwlion. Tlw eablP 
,; ]10nld be do11hlP g·ah,111i zc,d ancl th e eomm il l ee snbmit s I he 
fo llowing· spe<'ili ,· n t ious l'or g;1 1\·;1 11i zi11g·. 

The g·nh· a11izi11'.!.· on t lw \\'ires •·mnposing- the (•able shall 
•·•rnsist nf :1 1·oali 11 g· of ;1,i1w, e,·enly and 11niformly a pplied. 
The zin,· shall lie so npp!ie,l that ii will a dlwre firmly lo the 
s 111·fn('<' of tl1P sl<•el wirl's. The .'..!·:ilrnni;,;ing sliall b e ca pab!P 

Fig. 2,- Power Distribution-Showing Light Type of Steel 

Brid7e Su:!)pcrts Used in C:itenary Construction 

of tlw fo!lo\\"in .~· lest: The s a1111ile sl iall lw immPrsed in n 
:-dn.Hhr,1 snli1l io11 o l:' ,·opper s11lplinl <' fo r on<' minnle and tliPn 
n•1110, c,l. im m P<l iately \\·, she,1 i11 \l':Jl<·r tlioro11ghly, all(l wiped 
.Jry. This pro1·e:.:s shall he n •peat1,,l. If, aft er the f 011r th 
im lllPl's i,m, t li, •re shon !d he a enppc-r ,·olorell d eposit 011 the 
:-;,1111pl<', or t lw zi1w shn n ld hnY<' l)('Pll n•move<\ the lot f rom 
whi, 11 the surn ple wns lnken shall l>P n•.i1•d0cl. 

T he st n11 1lard soluti on of eop1w1· sulp lrnte slrn ll consist of a 
sDl11tio 11 of 1·0111T1 1P1'eial ('opper s11lpl1ale 1·rystals in wa ler. 
T his s >l 11 lio11 s li a ll haw• a s p e<"ifil' grm·it~· of 1.185 at ,;eventy 
,lt·'.!,tT< :-- h · Ii r. \\' hil e n sn mpl,· is lwi 11 g- t0stPtl , the t<' rn per
nl 111 P o f' t]w s (;11 Hl:~nl su! nlio11 :11 114> ti lll<· slia ll IJe l0ss ihan 
,-ixly dl'/..>:n·1·s 1-':•li r .. nor mo re than <'i'..!·h l_\· d e'.!.TC'es Falir. 

( d ) I 11s11la I ors.- T]u, snhj c•1·t of i11su hi in g· s11ppul'I s fur 

I li t• mess~n~·p r r a hle 0 11 hi~h IP 11si 11 n :-- ::> 1Ti f• e resnh-es itself 

i1do l hl• m, ·· , f p orcehin 1• 1llire l ~· : ! li t' sliapP of insn lntors 
d1•j1<' J! 1ling· l:ng-el ~· np on t he n>ltng·r• nsp, J. 

S t rnin insu lntors for hean· sl rni11s ::; lio nld nl:--:o lw mad,• 
0 1' porl'<' ln i11. For stt•a d y slL~in, ;irnl p 11 ll-off:-;, tli e IIS (' of 

,,·ood is 1wrmissihk· \\'hPI'e 1110,le nil e ,·ollaµ·,,s a 1·<i used, an,1 
,. <"< n1 bi11 ntio11 of \\'on<l and pon•Pla in fo r hig her volta gn;. 

( l') ~11pp 11 1 ts.- Tli0 mnn• rp1• 1•11I •l1•,·pJopmPn ts in sn p
pc rtinµ: de,·i <"<-s fer <·nt 1•1 iar~· \\·or k i11•li,·nl 1· 11 1(> ww of 

~trnet un1 l sl r<•l hridg-:c s rat lw r tha11 poks. t lws d C'ri,·i ng tl w 
f nll lwnefil of th e 1•;1t e1 1m·~- 1_,pe o f 1•011st nwtio11 in lh c> mnt -

t e1· of long- s p ~rns. J<'ig-. 2 slw\\'s the lig·ht type, as used on. 
on]i11ar\' e leetric i11t.er11rban sc>rv i<·(•. 

T lw opi11ion of llw eommi tt1•1· ii'- that a bridge fo rm of 
1·011st n ]('(io11 ..: Ji oul<l recei\'t· \ ' Pl',\' eard'nl considerat ion at 

t h., ha111ls of' 1·0111panies contempl ating· th e installation of 
c·nlP1rnry. hl' fore final decis ion i,, rPa ch0d on the t ype of 

supp• ,l'I R to lw used. This is 111;1(le ;111 especially important 

('011s idera t ion in ,·i1~w of t he n•e<>nl experienee in high main

t enmH·c• .. osl,-, dne lo 0xcessi,·0 det0rioration of wood pol e 
linPs. 

----·♦·------

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

m· n. L . • \Ll,EN' , ENGINEim} ARCJIBA Ll>-BRADY COMPANY} 
SYRACUSE, N' . Y. 

Tlw 1<'1· :11 • · <' atennr,v eu11st.ruct io11 '' has been applied to
n 111 01 hod nf s1rnpe nding· th<' I )'()lie:\' wire by hangers from 
_a 111 c:-;seng-1·r cable. As I his P11;ili}e,; the use of a steel 

111l•:-,,;e 11g·e r <'nblP havi ng a 1111il working· s trength of ove1~ 

ll1r 0e ti 111es that of hard dnl\\'11 l'opper we can have longer· 

spans, J'P\\'(•r 'mpports a 11d a 1·011tact. wire which is prac

ti, ,all~· Jeni. Hnl to ohtai11 lh Ps<' ad va ntages the design 
u111st hP <'a rPfnll_v workNl 011 t i 11 ,•vc>r_,. clel ail as ibe strain,;. 

an• ;:!TPater and the cons I n1et ion mor1• eomplieated. In 

111n11 y n isp e<'ls an o,·erl1ead t01dact wir1' may he e.onsidered: 

,'s a lraek, th e same qualiti es !wing d esired nnd simila r 

t 1·011hles nwl with ns in tl1<> traek \\·11rk. Th e moving load' 

i:-:, o_f 1·1111rs(•, the npwnnl pr,.ss11r0 011 the cons t ruetion 

t·x,• rt ed by t hP tmlley wliePl 01· panlag;raph. As in a traek,. 

it is d e:-:irnhl<' to han• III<' ,·011ta,·t w in· s lightly e lastic in 
,. ]'(]er to enshion the dfc.ets o_f llw 111ovi11g load. To obtain 

tlii:-: 1·11sliio11ing- effret 1111it'nn11l_,. al all point ,; is one of the· 

di/11enl1 i,.:-; llll'I with; llw ol hPr is lo lake e.are of the

t• xpm1sio11 and eon! rael ion of' 1 lw ,·oppcr trolley wire dne to 

1·li:rnge i11 t1•111perat11rP. 'l'IH·s0 snme point s appl:v to ihe 

,·nlinnry spun win• eonst nwl ion. Tlw s!Tttins llue lo wind 
:111,l slPc>t arP llw lPn:-;L of tlw ,lillif'11lt ies encountered, and' 

<·1111 be n•ndily take n <· a re o l' \\'itli tlH· 11iaterials at band. 

Tn thi s l'l'SJWc-t ii m a,v lw no!Pd 11ml \\'liile a span of ahont 

::oo ft. hl•t\\'c•en s upport:-: is t hP li •11i t nt the pt·esent time, 
ii is possible to 11se mueh ,!l'l'Pa(PI' ,prn1s without exeeeding 

t lie safe working; str0 ng·I h of s t<·,·! •·n hi <'. The q nestion of 

th e lnll•ral S\\'nying of the lroll e_,· is 1101 so importa nt a,; it 

]11ok s 0 11 pap,·r a 111l mn,v lw tn k1• 11 c-.an• of by pull-offs. The 
snpporls Ill a)· lw woo1len o r s !f'Pl poles, ,;pan wires, 01~ 

s( pp} hridg-es, Paeli of w hil'h ha:-: its advantages and disad

,·n11 lag-es, .i,.pe11 di11g lo a <'ertn i11 PX!Pnt on !oral conditions. 

lll g'e1101·;il I he use of long· s 1 >ans is ,lesirnhle, cspcC'inlly 

\\hP11 a lii_g·h ,·,>lt ag·p is nserl 011 th e ln>ller, r edu cing the· 

1111JJ1her of' irn,11lntors to lw t ake n care of. This point 

;1 p pliPs wh<'n• :1 sl 1•n m lraffie is In lw maintain ed 0 11 th e 

sa111l' t r:H·k·s. ns the exh:111sl is linblP l.o ••.anse tnrnble with 

Ili c> insulators. Wl 1erp the fo1 1mlalions an• i n soft ground , 
hridges hnn th e ,Hh·a1Jlag-P i11 that each s trnet ure is stable 

i11 it se lf o ,vi11g to t he wid E> li as1•. On thP other hand, t here 

:i n• pl'.' C"PS wh erc> the u,;c "f h1•;wk0l s ma~' h e neecssary 

lH'<'m1se of ohstruetions on 0 11 0 sirle of the right of way. 
\Ylw-r e more than fo u r tracks arP lo be cro"sed a span wire 
i:e p rohnhly th l:' lw .. t ,;olnti on , nlll1 011gh this invokes eith er 

n µ:ny<•(l pole or ,·<'r,v hea v_v fo1111<lalion,;. In certain pnrtS

c:f the f' ount r.,· where good ,rnoclen poles are eheap and 

*Pr'<'s<'n ted as a part of the report of the Committee on Power
Distribution of the American Street and Interurban Engineering
.\ s,:;ociation. Atlantic City, N. J. , October 12. 13, 14, 15 and 16, 1908_ 



n•adily oht.1i11.1hl<·. tlwy will h< · J'o1111,l to l'<'<ill('t' tli <· Ii i-st 

1·ost, :dtho11.~·h lli 1• ;;:i ,·illg i:-- 1111t ;1 n•ry In!';.!'<' JH'I' ('l'lll or 
tliP t.ot:d <·os t ol' t)1 p o,·e rh end 1·0 11 st ru<•,(io11, 

It. is s11g-gt•,d1•d tl1at th,·n• 111 ny l, p :1,ha11tng·<•s in t l1<• 11se 
11f lo11g s p:111 :-; tl1ro11gh eity s (rt•c> b \\'IH•n· 1l1 e1·<• an• 11:--11all., 
gnrnt ohje,·tio11s to f r eq1w11t 1,0l<·:s. The writPr :--<' l':-- 11n 
l'l'HSO!l why s pan;; of :mo ft. or ('\'I'll 111111'(' 111:1 ~· not h<· 11:--ed, 

<'SlJ<'ei:dl,Y wh<'l'P 111<• li1w is s t rni g·ht . , \ t"<111:s t rnl'I ion of tl1i s 
kind would pn•sent :1 h:111 (bonH• :1pp, 0:1rn 111·l' and wo11l.J not 

be :,;o lia!Jle In ),p ('111 i11 C:IS(' or ilrP. Th e ('OSI :-;lio11l rl not 
11111('h ext·1•1•d 111:11 o l' th (• 11 s11a! JOO f t. :--pa11 1·011:-- tnll'tio 11. 
a;; th<' 1·11:--t of st 1•1•! J'O] e>s 1loe;; 11,,t i1H·l'l',ISP i11 proporlio11 to 
thPir strl'ng-t h. 

Tl1 e lna<ls to he> 1•onsi<lc-n' d i11 p1 ·l0 pari11g d1·s ig11 s , are th e 
<lend \\'e ig·li1) sleet nn<l win,1 loa,1. ~ IC' l't is g·en01·:illy as
s 11111 cd a t 1/~ in. thi('.k 011 all 1•ables. 'l'lw win<l 1m1y b<' 
assum<'<l nt 1 lh. pt>r rn1111ing· foo l 11 f ,•ahh•, .i,; lll'ill ,!!.' W<•ll 
on I hP s n fp si<ll'. \Vith t hcsl' l11atl:-- tl1l' sl nll't 11n• ,d1111tl<l 
lw so dPsig·11 r <l that till• sa l'e \\'orki11g· st rP:-s is not PX
<'el'dP,l. This :-ho n!<l l,p nho11I two- tl1ir,ls 11I' tliP Pl:1stH· 
limit for :-tP<' l_. Oll<'-l'ollrlh of th,· ulti111af<o :--tn•11g·th for 
\\'ocd. 11 1 th<• I\Ti1<•r 's jutl!!·111 <•11t. li;ir ,1 ,lra\\·11 ('opJ'<' I' !IHI\' 
lw ;;t n-·s:-ed np to nh :1nt :ltl ,00 ') lh . Jwr :-q. i11. nndl'J' th<':<<' 
1·011ditio11:< ,lll<l an <'Xl'P:--si\'<' lo:1d \\'ill <':111:-P it to :-11·pt1·l1 i11-
stend of. hrl'akiug:. 

111 stringi 11 g- (lit• 11 1esse11g-<-'r !'ahll' it i,- <ll':-irnl,IP to ,1,lj11:s1 
it for sag l,pforp thP ,n~ig-ht of th e troll<-'>' arnl ha11gns i:
p11t on. In order to ,lo this th e p)asti,· it,v of th<' <·ab l<> 11111:--t 
lw tak1•11 i 11 to <·011sider:1tion. Tht• r,1l,·11lalim1:- :1n• 1·, itl11>r 
1•.omph!X, i11n,Iving· a long- r-11hi1· <"q11al in11 and. in onll'r to 
ohtai11 a quick ml't ho<l for prn<'t i<•,il nse. (ht• writt•r h:i s 
work1•d out th e g;ntphi" s 11 lution shown in tl1e illust 1·at io11. 

This is not origi na l. lwi11g has(• <l In a 1·Prtni11 <•X1<'111 011 
1111-'th ods si1g·g•pste<l h\· H. \\', Blll·k, or 1 Ii<• Xing·11·:1 )•'n ils 
Power Comp:rn,·, ,111rl ,dso b.r Harol<l l'e11d ?r. l'h . l > .. 111 t ht• 
'• E IPc-tri,·:-1 \\'o r!1l. •• 

1-h· thi,-. ilwt hcd \Yl' ti nd th ~• 11'll l' n11:-tn•ss t·,l )p11g·th oi' tl1< • 

1·nb lP h ; t·o ·nparing two <'lllTP:<, ollP of' whi:·h <''i.)ll'<'S:--Ps tlw 

10<) 1 

I:_,. ,;11l,;; tit11ti11µ; i11 thi s till' 11· .. igld nf a :,;1p1 a 1·1· in!' l1 o l' 
111.tl<•ri :tl oil<' f o11t )0 11 .!.!·, \\' (• oht:1i11 ~ fo 1· s1P<'I 1•;1 lil 1• , tl l<' ,.1n•;;:

IH ' l' s1pwr<• in1·li. 

I' 1,3 

LI' 

.M 

\Yh<•J'l• "1\1 '' if-; tlH• 111odnli1s o f <'lmdi<·ity. 
( 'om hi11ing (:2) :ind (-1), (IH• str<'l,•li of a sl<·<' l 1·:d,J, . ,lttP 

t II it:- 11\\· 11 " ·1•ig·l 11 1:--

Eq11atio11s r l ) and ((i) an• (•]m; p approxiuwtiou:a:. 
Tl1<• !!'11gth 11 f n p:1rnh11li1· 1·11n·1• for a span "L' ' is 

L + 8 d , 

:{ L 
; 11d th1• diff<'l'Pll<'t' IH•t11·<·1•11 tl1 e chord ,!IHI th<• 1•11n·p i" 

A L = 8 <L 

( ,) ) 

I II t lw <'·ir,·p :-lw<'1 :--110\\'ll the ;;ag 1s plott <'<1 011 111,· ,·,•r-
1 iea l n11,l thP :-tretf'l1 011 1 hp lwrizont nl ~enle. Th,• ,;t n•iid11 
li11 :' repn'sP11 t;; ('ha11gf:':-- i11 IPn ~·t h ,Li,• to tl' 'll )H:' l'illill'l'. Th,• 
p, .int wh en• t)1 p ,·11n (•s (' JT,;s is that at which the <·ah], , will 

~,uior, ,n thou.,.,,,,d.:J of' /b.s. ,_r ~in. 

,-,,,. .s c; 7 IJ q /0 II I Z /.;J 14 15 I~ 17 !& I</ Zo ZI zz 2 ?> Z4 ZS = 'Z7 Zit Z<f 
I I 

I A I 

-, ; 

lta,• 
, __ ~ 

\ ,.,,. ,_ 
I 

q,>' 
,.,.. ..... 

I 

4o 
[.., I - ' 

"- "" ·' 
,.,,. I -- "· 

7t:I 
~, I I I 

: ~~ r I I 
6o ..._ ,, •' ... - . 1_ 1- r- I I 

I I / I ...... - I " !So I/ + 1- ,-~ I r--

4'G / I ~ 

l4o· C, ' - I -- I 
[.., ' ,.,,. I I I I 

- V ,, - :-t I I I 
v ~ ii I 

z,, .,,. I I I I I - V .,,. c... .1_1_1 I I I I 
/(7 

.,,, ' I I I I I I I 
'- ,-,.:::.i:-i-- I I o·r,.,_, . .,,. .,,. I I I I I I 

.as .10 -.,o .ao 

Theory of the Catenary- C2rves for 300-Pt. Span of Catenr.r f Ccmtructton 

s tn•l<·h .,f tl 1t• <' '.' i>! e 1111 <kl' its 11\\·11 11·Pi!.!ii l for 1·:1r io 11 :- s :1!_!s; 
tlw ot lH•r , 1 li e diff<·n•1H'<' i11 l c, 11~tli h •t 11·<·<•1 1 1 lw t l'il <' pnrnl>o];i 
:1 11<1 thP 1·l1ord hPt \\'<'t'll till' p oin ts 11 f :- ·11'11,11·1. Tlw <·11n·<• .-.; 
for ;;I r1 ·t<·l1 are d Pri,·e,l a s f ol lows; 

'J'h,• 1·P11 t t'l' s tn1 i II i II a 11 _1· ;;11,-p:•111l F1l ,·a l, j,. i:,;, 
\\' r,~ ( I ) 

8 d 
\\ ' h<•l'P \V P<pw l,; )11;1<1 i11 lh . JH'I' l' lllllllll!_!' f'rn ,t, 

I, span i11 fl'<' t _. 
;111d ,1 sng i11 l'P<' t . 

,. ::g· if ih 11rigi1111I n11:--t1 ·<ssl'd IP1 1g·tl1 ,,. th<' :- :111 H• ;1,-. tli<' 
s pt111 . T'li<• !'111'\'(•S sl11 .\\' 1 hat :1 s tt,l' l (• :il>k :mo l'I . lo ll ,!_!, 
:stn111~· hetw ee 11 :,;11 pp1 r1s :100 n. ,l p:ll' t. will sag: ,l ,m11 :"! 

l'L ]1)1 ~ i11. ll li d~•r it:- ◄ 1 \\ · 11 \\'Pi~· l1t. '!' ht• hol' i:w 11 t ,1 l d is(:1w ,• 

lit• lw<•(' 11 t !i " 1·11n ·1·:- r<> pn :- t·11t :- t hP ,l i f'fP1T111·1• he tw1• t·1 1 t h<· 
111 1f; tT<ss<d l<11gth nf lh l' ,•,) IJ] p n11tl th P <·h o1 <l hd w,·1•11 111 1• 
p1: it1 (s < f s upport. F nr ;; :1g·s h :> ]0 11· t !I(' p:ii11 1 11 1' i1 il l' l'"l'<'I ion 
or thP ('ll l'\' t S th P lll!Slressl'<l lt•H !:?,'th of tlJ ,, ,·a l>)l' is It's ,-. tli;111 
1111' l'h c: rtl. nh 1\·(• tl1i,. Jl ll i11t g-1·,•at ur th a n t he d wr,1. " -h('I '( ' 
n il , dditic11al )o; d i:- ]'111 1111 th P ,. 1hk. ;i-.;, 1'11r i11sl :111 1·c'. 1111• 
1 roll P\' win! and <·lips. \\'<' 1• ;1 11 l' XJ'l'< ·s:- t l1is )nn ,I ,• ,- n lll lil -



1092 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. r9C. 

tiple of the weight of the cable itself and the stretch will 
be increased in proportion. In th e case oC :1 certain single 
cntenary the messenger supports a dead load of 3½ times 
its own weig ht an<l ltns a net sag of G ft. G in. By plotting 
a new cnne for s tret ch from the original, whiC'h may be 
(1one by the <li,·iders or hy direct multipli cation of th e 
abscissae at two or three point s, we can obtain the new 
pusition of th e <'nble s ince the horizontal distance " a" 
lwtween t lw <·111·,·es will r emain constant- in this case at 
0.09 ft. 

F'or instanec, if it were desired to string a messenger so that 
it would haw a sag of G ft. 6 in. with an aditional load of 2½ 
time8 its mm \Y eight , it should he strun g to a sag of 4 ft. 
D½ in. In a similar way the effects of t emperature may be 
:1s<·ertainc11. Sin(•e any rnriation in temperature affects the 
tnw length of tlte eahk, we must add or snbstract this from 
the (fo,tnn< e ",\ ., and then find the point between the two 
1·111Tes to whieh it l'.mresponds. If, in the example above, it 
wc,re desired to obtain the effect of a drop in temperature of 
sny .jQ ,1egrees, we firn1 this will shorten the c-able to 0.10 ft. 
Tl!C' a lgebra ic snm of + 0.00 ft. and - 0.10 f t. is - 0.01 ft.. 
:rn<1 we find the eu1Tes nrc - 0.01 f t. apart at G ft. 10 in. sag. 
It will he 110ted tlrnt the elasticity of the eable tends to re
dtu· e th<' l'ff<'<'l of the atlitionnl load and of the change in tem
peratm·<'. fu the fomwr r·ase the faet that th load is multi
plid by 31/ 2 docs not i1w1ease the strain in prnportion and in 
the latter ense the sag· does not n1 r y :i s 11111<"11 ::s might be ex
pedetl. 

;\ s the stI'l'leh is a dirC'et function of tlte st rnin per sq. in., 
this l't111 he t1rtcnnincd also by reading the S(•a!e at the top. 
The normal sti·css pel' sqnare inch in the example given above 
at a sag of G ft. G in. would be 20,G OO lb. 

fu prep aring these <·mTes the ,·nlnc of "il1" for steel is 
1aken at 22 x 1on. The Yalne (•ommonly uscc1 is 29 X l0G, 
whieh is no doubt e01Ted for a steel bar hut it t1oes not take 
int o eonsidcratio11 the fact that in a strantll't1 r·ahle there is a 
tendency for the wires to <1raw tog-ether under stress, which 
<~auses th e <·able to in en•ase in length more than would a solid 
har of like c·rnss sceti on. The modulus 32 X 106 is derived 
frorn sen•ral tests of steel cable, the s ti·etl'h heing meas
nred on a length of 100 f t. in order to r educe the probability 
of e1Tor. The pull was measured by a dynn mometer which 
\\'as eheckcd bt,forP :111d after the tes ts hy lifting a pile of 
s tt0 d lwa1rn; of known weight. 

.As l'cgard:c- th e raising of th e l'.ontal'.t wire from the up
ward pressn r<> of th e froll<>Y, some obscrv:itions taken from 
a catennrv trnll c,v of :-mo ft. span may be of interest. 

The net sag of th e messenger cable at that time (in 
wint el' ) wns .""i ft. 8 in., the contact wi re being eambered 10 
in. at th e f'et1tc•r, and wns very tight ; the hangers were 
spaced 10 f t apart. A sc:.d e was applied tu the trolley 
a t :j ft. intrn·als along thr spa n and lifted until it regis
tel'ed 25 lb

0

• The net rise of the trolley ,,·ns tl,en me as
ured. This innenscd grn dnally from 1/ a! in. under the 
bridge.c; to 23,'._i in. at the rent er of th<' spa n. It may be 
note<1 that there was practically no <1iffcretwe between 
t he stiffness of the trolley at the hangers ant1 at n point 
n~idway between them. 

The ehangc in length of copper du e to changes in tem
perature is one of the grea t est dif-ficulties in th e mainte
nance of owrhead work. A drop of 100 degrees in tem
perature will cause a f•opper bar to contract approximately 
1 in. fo r eYet'Y 100 f t. of length. If it be restrained at the 
e nds this will mean an additional stress of 2,500 lb. in a 
No. 000J trnllcy. In span wire construction this is partially 
taken care of b.v the variation in sag of the trolley wire. 
In catenary l'.onstruction where the trolley is supported at 

short internils there is no chance for the trolley to take 
up the slack by sagging, consequentl y it is liable to become 
very slack in warm weather. Fur this reason the writer 
believes that unless there is some counterweight devised 
fur maintaining a constant tension on the trolley, the 
hangers should he spaced not closer than 20 ft. A system 
has been developed on the continent consisting of a si ngle 
<"at enary with an auxiliary messenger which is parallel 
with the trolley and ab out 3 in. or 4 in. above it. This 
seeundary mcsseng2r is hnng at int ervals of about 30 ft. 
hy hangers from th e s upporting cable, and supports the 
contact wi re by sliding <'lips located nbont 10 ft. on cen
ters. The trolley wire is kept at n constant tension by 
eounterwcights located at long intervals. This constrnc
tion also prnvides a practicall v uniform cushioning effect, 
as the trolley clips are Yery light and slide np :rnd down 
011 the sceondar,v :n essenge r. 

It r emains to !J3 seen wh ether this complication is neces
s:iry and whetlte~· practieally the s:ime results cannot be 
ohtained by a develop ment of th e single catenar,v system 
on t ht> Ii nes suggested a hovt', as follows: 

(a) The use of a light plow steel messenger cable strung 
ton small sag. This will allow fnll advantage of the elastieity 
of the material. 

(h) The hangers themselves should be as light and flexible 
:1s is eonsistent ,vitlt strengt h. and durability. This will tend 
to pre\'ent sparking ~t the points of s upport. 

( c) The hangers should be spaced 20 ft. or 30 ft. apart to 
t akP <·:ire of the expansion nnd eon traction. 

( (1) 'flhcre is no r eason why spans of 300 f t. or more can-
1iot be used. 

NEW APPARATUS OF INTEREST 

'-!'he W cs tinghouse El<'ctric & l\Ianufacturing Company is 
sl10,ring two new i11 te1·pole railway motors. The larger one 
i:,; r:itefl at 160 hp :"ijO volts, or 175 hp GOO volts. Several 
lmnr1rec1 of these motors are now in use on the Boston Ele
rn t ecl Railwny. The Hmaller motor is rated at 50 hp 500 
Yolt s, or GO hp GOO volts. 

The pmpose of the <1ouble rating is that the operator may 
not he misled in the selection of his equipment, 500-550 
Yolt s haYing been the usual standard railway voltages. At 
the snme time, it permits of roads which can obtain approxi
matcl,v a 600-rnlt aYern ge tnking full advantage of the 
saving in conductor :111(1 equipment cost made possible by 
the higher voltage. Great claims are made for the efficiency, 
overload capacity and commutation ability of this class of 
motor, of which the ·w estinghonse Electric & Manufacturing 
Company is manuf:tct m·ing a full line. 

The same company is also showing a large single phase 
motor of the same type and size as now used on a number 
of roads throughout the counh:y. A very satisfactory condi
tion is r eported in the operation of this single phase system, 
especially in connection with heavy railway work. The New 

-York, New Haven & Hartford Railroad is using more than 
40 locomotives equipped with this system with success, both 
as regards operation and maintenance. Other successful 
heavy sen·ice installations have been made by the Grand 
Trunk Railroad Company for the operation of trains through 
Sarnia tunnel, by the Spokane and Inland Railroad Com
pany, and by the Erie Railroad Company, on its Rochester 
and Southern division. The latest road to put in operation 
this system is the Chicago, Lake Shore & South Bend Rail
way Company, operating between South Chicago and South 
Bend, Indiana. One of the cars to be used on this line is 
now being exhibited on the track space by the Niles Car 
Company. 
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SPRAGUE-GENERAL ELECTRIC AUTOMATIC CONTROL* 

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

When Mr. F. J. Sprague first suggested the use of several 
motor cars in a trnin, all controlled by means of pilot wires 
fro_m the head car, he urged the adoption of automatic 
acceleration; that is, means for mai11taini11g a definite 
amount of current input to the motors. In the first com
mercinl installation of multiple unit control, on the South 
Side E levated Railway of Chicago, each car was provided 
with n current limit relay for automatically governing the 
motor current, indcpcnden t of the other cars in the train. 

The form of multiple unit controller in universnl nse, 
both in -this country and abroad, comprises separntely ac
tuated switch units, or eontac·tors, <':H'h one having the 
function of a cont roller finger an<l its ncco1I1panying· 
cylinder segment. The cont actor m:rnufact nred bv the 
Genernl Electric Company is direetly operated hy a~ elec
tro-magnet which derives a small nmonut of line cnrrent 
through the master eontrollcr. 

The eontactor type of contrnller luu; 11w11.v n<lvautag·es 
oYer the cylinder form, including the ability to provide n 
powerful individual magnetic blow-out for promptl y extin
guishing· each arc, the isolation of the contacts, and the 
rapidity of making and breaking the circuit. As each 
contactor is a complete element, it has the further advan
tage of great flexibility in arrangement and gronping for 
obtaining various motor and resistance combinations to snit 
different conditions of operation :rnd caparities of pqnip
ment. 

Type l\I (contactor) control manufactured bv the Gen
eral Electric Company has alread.v been nrndc f~r use with 
motors ranging from only a few hp to the enormous 
size of 6,000 hp nsed in steel rolling mill:-. 

For railway service th e contactors may be g-roupe<l in a 
single box and located below the car floor, or, if on a 
locomotive, disposed about the cab in eonvenient plnces 
withont using vnlnable space. When new conditions arise 
which require special circuit connection:-, there is little 
difficulty in arranging the cont:wtors to su it. 

In all the latest K type drnm controllers the transition 
from the series to parallel connection of motors is accom
plished b,v quickly inserting a portion of the original s tart
ing resistance in series with the two motors. and then 
shunting one of the latter. This shunting· mo.tor is then 
open circuited and connected in parnllel with tlw other 
other motor and in series with the resistance, which 1s 
afterward cnt ont in several steps. 

One of the important improvemen ts in the• operation of 
railway motors, first put in! o general nsc> with eontnctor 
control a few years after its adoption, was the "bridge" 
method of motor and resistance eon nections for making 
the transfer from series to parallel. 'The exact meth od of 
accomplishing this will be described lat er nnd illnst.rated 
by a diagTam. 

Many of the type M, or contaetor control, equipments 
furnished by the General Electric Company nre of the hand 
or non-automatic type, in which the master eontroller is 
provided with definite points, the same as an ordinary street 
car controller, and the motorman notches np step i1.v step 
in a similar manner. This form of control is the simplest 
in circuit connections due to the ahscnce of antomatic parts. 

~ Abstract of paper read before the American Street and Interurban 
Railway Engineering Association, at Atlantic City, N. J., Oct. 12, 13, 
b~'nlr!i.and 16, 1908, as a part of the Report of the. Committee on 

At the present time th ere arc approximately .j.jQ() Sp1·agne 
General Electric type M control equipments in operation in 
this co1111try and other parts of the world, of which number 
approximately 30 per cent are of the automatic type, in 
which th'cl cnrrent input to the motors is goYerned by a limit 
rela,v. 

TlH' automatic form of control has he<'n found <lesirahle 
by different rnilways for the following reasons: 

First, to prevent t,he abuse of the motors and eqnipmL•nt 
due to too rapid controller ''feeding.'' 

Second, to obtain au 0fficient and uniform accelerntion. 
Third, to insure the maximum comfort to passengers dur

ing this period. 
It takes ont of the hands of an indifferent 111otonna11 the 

ability to make a very jerky nncl disagreeable aecclerntion, 
and he can concentrate his attention to the traek ahead. 

Last year, in the report of Commit! ee on Elcet rical 
EqnipmC'nt, 43.6 per cent of motor eom111uta!or and brnsh 
holder troubles wc•re at !rihuted to fast feeding of con
tro llen.;. It was rccommendc•d that automntic devic-Ps be 
u;:pd for limiting- to n fixe<l maximum the amount of cur
rent the motors might recei,·e. There appcnrs (o be no 
doubt about tlw injurious effec-ts on motors whf'n thev are 
1·01111wlled to take m1 excessive amount of cmTent d~11·ino
aceolcration. Not only do the commntator and brnshc~ 
not provided with eommutating poles suffer, but also the 
gears nnd 11inio11s, as a destruetiYe hammer blow is imparted 
to them. Some roads have put time limiting devices on K 
type c·ontrollc·rs for aceomplishing- the result in a different 
manner, depending entirely on delaying !he movement of 
the controller cylinder, but this does 110( entirely accomplish 
tl1e desired resnlts. 

The rate of aeeele,ration of an or<linnrv street car ma,· he 
anything up to the slipping point of th~ \\'heels. -\Yit.h. the 
bes t condition of tn, ck and when the total weig-ht is on the 
driving whee,ls a rate of 3 miles per hour per~ ~eeond may 
be reached for a brief period, bnt this is not comfortable 
to passengers if produced suddenly. In most inst·ances 
where automatic eontrol is used, the maximum acce!2rn
tio11 is about 1 Y2 miles per hour per second un<ler normal 
conditions. It is obviously necessary to set th e current 
limit so that under th e varied conditions of lo:id, grnde and 
track adhesion an average acceleration will he secured 
which relieves the motors of e-xcessive strains nncl ~·et pro
d nee::; a satisfactory acceleration. 

However, under some conditions, it i;:; irnpr,~sihle to sc•t 
the cnrre,nt limit relay of the plain automatic c·ontrol to 
take care of all the vnriables. For example, if the limit 
relay is set for an amount of current "·hich " ·ill o·ive the 
cm· the desi red rate of acecleratiou when Pmpt~-, 01~ a level 
track, this amount may not be sun1cient to start the crir 
when heavily loaded, on a sharp curve or sleep hill. 

To overeome this obstacle severnl means ha,·e been em
ployed. One is a switch for shunting· the cm-rPnt limit rP
la,v and compelling the control to take additional s teps ir
respective of the current. A second metho<l is to nse two 
current relays having different settings. ,vith this lntt er 
arrangement ean be used either a master eontrolkr provided 
with extra positions, in which the current limit of hig·lwr 
setting will be cnt into circuit, or a soparate ,;witch - fot 
accomplishing the same result. 

\Vith either of the latter two schemes the ear or train 
• wi ll be normally acce,lerated with the relnY having· the low 
current setting, bnt with a heavy load on ~ currn Lor g-rade, 
where conditions reqnirc it, the second rela,v cnn be put in. 

A!" another means for overcoming the ohjectio11 to a single 
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(' LllTPlll s0tti11g:, eqnipwc>11b ln1" c> heP 11 f un1islil'(l witli cur-
1·1! 11\ limit rc>la,vs Jll'OYid l'd ,vit h dashpol:; fo r prnd11l'i11g a 
d<'fiui1c> ti11w Ing. Th e principle of nper,1t io11 is that the 
('HJ' \\'i ll nC'ce ler:1te or cnl out all the> rc>sist.111cc>, iu a cc> r
tain 111i11i mnm time nnde!J' nYerng-e collllitions. tlH· cnrrent 
setting of t lw 1·elay bc>ing pla<'c>d :1( n high c•r anio :111t tha n 
will lw n•al' hc>d <luring this normnl ae·eelc> rnt iun. J [ t lw car 
is hem·ily load c>d or ot h('r coud it iom; n ·<tuirc> the> 1notnrs to 
tnkP a much henvic>r c> \11Tent lo necc>kwate t he> enr, the cur
rc>ut li mit rc>lny will come into nction nnd prev<'nt an ab
nor mal amount of c 11 1-rc>nt bc>ing taken. 

.Fi p:. l ,-;hows a typica l cmTunt r c>cord of n l igh tl~· loadPd 
c- nr, P<p1i prw(l " ·ith four 75-hp motors . starting 011 a leYc>f 

zroo 
V 

( " ..... 
' 1( 11',,. ... ( ..... r-.... 

IJ I'\ '. I ;\_ II. r-,. -J ~ 

' 

0 
0 ;: 4 6 0 lrJ /2 

Fig. 1.-A utomatic Cont rol- Current Record of Lisht Car 
Starting on Level 

lrae k. The· CIIIT<'l11 obtui1wd on eaeh :-.ll'}I 111 t his case wu s 

belo\l' tlw :;e,ttiug· of tlw ern'l'ent li mit relay, and tb e notches 
wer e ,;c•e111·Nl h~· n s li p:hl tiuw <'lemc> nt in the <1.ishpot of 

llw n day. 
l•'ig·. :.? sLows a ClllTl'lll n·corcl of t he same car, loaded. 

whilP net<'lPrati11g on a gnule. l n this ins tnnce th e current 
limit 1·eln~· enme into nc tion ancl prcven1<'<1 the maxirnnm 
e1 11Tn1I f rom C' X<· e• (•(ling :t sn l'c n11101111t for th e motors. 

,\ ,- thi s is a fo11r motor l'qni pmc>nt there are t wo g-rot1ps 
of molon:. thP 111ol ors in cnch b t• ing connect ed p Pr manentlr 
i11 pnnill c> l. :111 cl p:wh g roup is lr ra l ed ns n singfo motor in 
111a ki 11g I he• :C- Pr il'S pnra llel ('011tll'et ions. The c> l11T<'II t re1·
onl is th e an10 11 111 t;ik c> n h )' 01w pa ir of motors. 

Xit1P poin ts nre shown, on thP first fi vt> t he moto rs b eing· 
i11 ,-(•ri(•,- :11al th<' last fonr i11 pJra llPI. Th e s\\·i·t<'hing· poin t 
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Fig. 2.-Automatic Control- Current Record of Heavy Car 
Starting on Grade 

i11 ,s(• l'H•,s rl• i• s 1101 appe:1 r, this poi11I h :•i11g p:i,s,spd o\'<'L' 
qui (·k ly wlwn 1; pcr :: ting :rn tom at in1ll)· . 

Jt will lw Sl'('ll th :1t practically a 1111iJ-'( rn1 c-11 1T( 11l is 111nin
lai1w(l 011 th e mot ors throughout th e rang\' of ncc,•leration 
:ind t h :11 i11 p :i s •ing from ,;r> r ic>s t o parn llel, f ull to rqn(' is 
(' Xl'l' l e<l . 

Th<• qt11•:-.lim1 of ,wePk•rati11g wi th d<'fi11 it 1· nwximnm c11r
re11t is on<' rt>qniring - eonside>rn hle thoni.dit, a:-. it. (':111 be 
rPn(lil ,,· :-.Fl'll t hnt. if the torque r c>q uired of tlw 111otor sl1011ld 
y m ·,\' (1,·e1· a \\'i<le rnnge wit h the differc>nt. conditions of 
,;e•1Ti(•e•, tb('J'P rnnst lw sonw nwtlwd of e0111 pen,ating for the 
fixP,1 cunen1 rnlne n t' the li :uit 1·eh y . OtlIPnvise the> 
w]](•Pl will s li p or th e :we·c•lPration he too ,·iolPtll nndPr con-

e1 itio11s of liglttc>sl load nnd the motol's will 11ot he ab le lo 
:-. tart th e car with lw:J\'~· lond on a g rnde. 

I wi ll now show liow tlw various motor and n•si:-tnnce 
(•e.i u1C ·t·tio11s are oh tait1 (• <1 with 111<' nuto111 :1tie typ<' of con
t rnl. 

In Vig. 3 arc> shown the motor and resistance circuits, in 
a s i111plifled ding numnati c form, of a representative series 
parallel contaetor eontrol giving the "bridge" connections. 
In the key below the diagram the varions connections effected 
bv the> eontactnrs 11rnY easily be tracc>d 011t. The crosses in 
tiw cliagram represeni the !~cation of contactors and the let
tPrs ancl nunwrnls identify them. 

The> cnp p late of the master controller is provided with two 
ser ies nnel two parallPI points. \Yhen turning to the first 
p oint the reverser is thrown for the corresponding direction 
of <':11' movenwnt, i f it has not previously been moved to it, 
and eo11 taetors L-1, L-4 and S are energized for g-iving the 
sc>ries e·onneetion of motors with nll resista11ce in circuit. In
terl o<·ks pre,·c>nt th e> motors taking currc>nt unless the reverser 
is in the conect position. 

On the second point of the master controller the resistance 
is cul out in several steps. HR-4 cont actor is first closed, cut
ting· out the three sections of resistanee adjacent to No. 2 mo
tor. On the s nccec>ding- series steps, the sections of resistance 
a,ljaePnt to No. ] motor arc ent ont separately. This ar-

,Steps Contactor.s Closed 
Switc/Jin_1 I L/-LZ · S 

Z ------ -- --RR4 

3 - -- --- - -- -----NI 

4 ------------------HZ 

~~ ----------- -------1'?3 
,; ------------ -- -- -- - H 4-

Br ,lo'_f'e cj LJ-8-1-Z 

{
; ~~:::_-~~:~-~~~~RZ-RR2 

Poro/le/ 9 - -------- - -- - ------------F?3 -RR3' 

.10,------------------ ---- - --- -- -R4-RR4 

Fi g. 3.-Antoma,tic Control-Control Circuits 

n ;;-;-~· p111 e111 of r e;-;istance steps permits maintaining· a very 
11nifor111 mnxinmm e· 111Tc>nt in pnssing from step to s tep. 
, \fter the h1sl sc>ries position hns beem reaclwd. nll of the 
rl'sistan<'e being s ltort ei1·eui ted, the " bridge" eontactor B is 
next closc>cl and ant omatiC'n ll v lhe sc>ries eontaclor S and the 
r('sis tnrwe eont:wtors arc opc>~1 ed. 

0 11 tlw third point of the master eontroll er eon (aetors Al-1 
and l\l-2 arc> elosc>d, connecting the motors in parallel, the 
resis tmH<' for N"o. l motor lwi 11 g c·o1111<'ctec1 lo grnund by l\I-1 
e·oul ndor, and tlw r<'sistanee for No. 2 motor bei ng- connected 
to 1 roll<'y by .i\1-2 e·ontactor. "'ii h propPrly b::ilnnced resist
:1t1(•c>, t lw "bridge>" contartor ads merely as a bala nce for the 
,liff<•rprn•p in euncnt of the two motors ancl practically no 
< nnent passes throngh ii. 

The "bri(lge" eontnclor, having complc>ted its function of 
transforri ng the motors from SPri es 1o parnllel, is opened as 
soon rs the trnnsf p1• is made. This trnnsition is effected auto
mntieallv. with no interruption in the seqnence, and interlock 
e·ontacts· 011 the eontactors prevent any change in the order 
h(•ing- prndneed ai-cidentally. lt will be sc>en from the dia
g rnm thnt, should contactors l\I-1, S nnd 1\1-2 be closed simul-
1 aiwonsly. a short circuit from trolley to ground would occur 
throngh I hc>m, hn l the automatic interlockinJ;' prevents the 
three switches from being closefl at the> same time and no 
incol'rc>C'! or fn1tion c•.an o;.c-nr. 
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011 t.!te fourth poiut of 111aster con t rn ller t he resistance is 
again cni out in S(•vernl s teps. In opernt.ion t he controller 
Irnudle 11wy be t,11rnP•l l o l'onrth point i111mNliately and the 
contnctors wi ll dm,c in 1 li e prnpcr order fol' first producing 
series nnd then par:1 llel (•01111P1~tion of motors. 

It will be not ed thnl tin• diagrnm and kP.Y show six ste ps 
i11 series and four in p.irnll .. I, lrnt the first siep i11 series 
is of hi g li resistamP nrnl i11IL•1Hled m<>rPl,Y for slow l'nr 
movelllent req11 ire•l i11 s,Yitel1i11g· nntl cn 11 pli11p: nnd the cn1·
rent is of s 11 ch low ,·,il11e tl1nl tlic <:t11Tcnt limit rela y will 
not. 01wrate. 

'l'lw general sc li e1 11<· ot' op(•ration is that ,is c0 :l('h rcsist
.a 11 ce conta <' tor clo:-;c:-; it iransfors i t s opcnll ing- coil from 
a li f ting: t o n hold ing (0 i l' ('lli t a1Hl :ilso t'.onnl'd8 in I he ope
rn ling coil of t li P co11ta •· lo r l'or lh1• Sll!\!'C<·ding st.Pp. At t he 
same time thn t th <· r <'s is t ,11H::1• •·01Itact.or is closed the enr
n·ni limit relay, wl1i•·l1 is pru,·i(ll'(l witl1 a lift.ing <·oil in tl1c 
•·ouln c1.or cirr nit, r ni sP:-: and i11 IL•1-r upt s l.lw liftini,r •·irnnit 
1o pre l' cnl. f urth er prngT(•ssion of the cnnUH·tors unti l i i 
ngain d rops. If i110 111.,tor enrr<'nt flo\\'in g lhron12:I1 t lw 
SPries .-oil is snffic i•·n tly hig·h the relay will not i111111c
diately flrop, a rnl in t li is 11rn1111Pr I lw a11to11rnli1· <·111-r<• nl 
l i 111i ti11 g fe nt nn• is sPc·u1wl. 

F'ig. 4 shows the (0 0111 n,I (·ircuit •·0 11 1H•t·1 ions from tl1P 
master eon troller to tl 1P (0 0111a•·l nrs arnl interlo<·ks in a 
.:-imple di ag:rnmnrn l ic 111 n 1111<•1·. 'I'll(• small donhl(• (•in· lcs i11 

Forw 'lrd 

. ,l!~~l·«•o••"· 
2 
3 

Tig. 4.-Automatic Control-Motor Circuits between Con
trollers, Contactors and faterlocks 

the circuit r epresent resistnnee:-; \Yhich li:ne 11n a pproxiwal.c 
Yn ln e equa l to that of tlw c111 1lado1· eo il. Thcsr ci rcnits 
operate t lic neces8ary cont:t(·tors for (·01111edi11g the rnotors 
in seri<•s \\'ilh a ll tlw siarli11g· rPsishrncc in. Tlie li1w J"Pl:i_\ 

is clo~l'!l as it is co111ied cd ,H· rPss t lie mo t or,.;. 

"'heu it is clcsin•d lo 1101!-h up :-:lo\\'Pt" titan 1 lw 1wnnnl 
n1te Ilic masi•'l" eo11tn,ller ha wllc is hru ng;ht io 1 lit• firs! 
point and the cal' s lo w!:,· sl:1 1·IL••l. 'l'o S<'('l11"0 :1 slig·lit 
i11crcnsc iu speed I iIP Jin 1111 !,0 is t nnwd 1 o t lie seePIHl poi1Il 
and rcturnell qnic·klY to 1 lie lirsr. This opernlio11 \\·ill lift 
ihc cn1Te nt limit n•lay :llld !hP eunt.aclor fo r ll 1P ser·ond 
s tep, lrnl , as ii. cnls off !lie• lifling •:ir1:11it., no more> r on
tac tol's \\·ill lw elos!'(l 1111I ii l In· moYe ;nent is rc1H•n!l•(l. Tliis 
meth od of operniion (·an lw followed 1111til nil J'Psistnrn·P 
eon tndor s nm closNl and fnll sct·ics is rPa<•. li <•cl. 

If ,1csircr1 lo eu L 0111 tl1(• n·sisl,11we slo\\'l.1· in parnllel, nlso, 
tlic con I roller hnnd!t, is l li,•11 hrc111g-ht tu I he i1 1i1·<1 poi11t 
a11<l llw rnolors will lw (•111111Pclcd i11 pa ra!IP] with nll 

l"Psistnn<·e i n. n.v t11r11i11 g '" tlw fo 11rtli l'"i11t .lll<l hark 
q11ickly lo llie ihircl, :i sirni ln1· 01wni 1 in11 lo lliat i11 SP l'i<•s 
·wi ll rPstil t. 

REPORT OF COMMITTEE ON EXPRESS AND FREIGHT 
TRAFFIC* 

J,\' II. II POLK. C'll.\11,.\1.\N, ( '. :"If. l'AX'J'OK, \\', S . IIBf 1\ IOCK, ,T. 

L. l,A'l'JJ lt(JP
7 

.\. L, 1,,\S'l'c\f.\X. 

In April, JD08, hlauks <·01 1t ai 11 i11g· :!~ q1wslio11s relative 
lo t•x p rf•s..; nnf1 frPighl lr:1ilil' WC')"(' sen( hr yo1 IJ" ('()d}tllllll'e 
In ::rn:i P] Pc l ric rnil\\·a.,· <·01 11pan iPs i11 n 11 (' 11,l ea\'or lo secnre 
so111 ( ,·,il 11alJI .. a nd inten•sl ing· dat a lll'ari 11 g· upon I hi s suh
jce t. Of lh est• , 1:28 co111 p .·1 11i (•s f ai l(•d 1o nnke 1·eply ; 77 
<·ompa nics r Pt111·1H ·(l tlH · hla11k;;, st ati11 g· lliat tln·y were not 
<•1 1g·agwl i11 (•.-.:pres:-; or fr<•iglit traffic; arnl !J.'j eomp:mies 
,lllS\\'<•re<l the qnc~l ions, sinting th ey WPI"P li ,rnr1lin g frnigli ! 
11 r expn•ss, or botl1. 

These ,111swers wt>re, iu 1110:-;t ,·a,<'s, \"l'l"_\" iueomplctc, show
iug· Pilhrr t hni 111a11,\' of tl1e c·ompanics c11gngP<l in lia11dling 
express nnd freig·h t did not carr lo giv1• !lie infonnatiou , 
01· lhnt t hei r r ec·ord -; \\'P l'l' s 11 1•li tlrnl IIH• rbla desin·d wns 
11 0I nn1ilnhle. TIIP l'i1aracl<'l" of IIIP a11s,Ycrs n·•·<·i,·e<l, to
g..t ln·r wit It 111L' fa d thn1 ,-o few eo :11p;u1ies n•plit•<l, lent1s 
_\' 011 r <·ommiii t•e lo IH'lil'H' lli al t he mnjority of the com
panies P11g·agwl i11 lntll(ll i11g- <•x pre~·s and fn:'i!.dII tlo so in 
('011 11 Pdio11 \\'ith tl1f• ir pns:-:<•11g·,,r traffic ,11Hl k (•t•p 110 ,eparnk 
I"(' ('o r ,1:--. Your (·(1 1I1?11il l<'(' (l<•t•ms it Yery imf'orlan l lo keep 
,.; ,• p :1 rnt,, r t><·ords of ll1 e E'-X[ ll"l'SS arnl freig·ht (1 ep;1ri 111cnts, 
:--l10\\'i11g· gTos-; c• an1i11g·,-;. opera I ing PX JH'nscs arn111et ea l'nin g·,-; 
(ll'ri,· (' d fro111 1 IH·s i• (lt-pn1·1111t>11ls, :l'- i11 l his \\'a,. only is it 
pc 1ssihh· lo ,;scerlai11 \\'l1Pl]w1· 01· not llw Iiall(llin !!· c: f PXprrss 
1111(1 freid1I is prnlitnble. 

Tli H follo\\'ing i-.: ,I s1 rn111 wry uf the informaiio11 reecive,1: 

EXPHP.SS 

(r 1. flo yo11 linmlle express! Q. 3. If so, is your ex
pr(•ss h11si11 ess li arn1lct1 in connret ion ,vit h on<' of the old 
li11 P 1·xpn•:-:s eomf',lllies? <.J. 3. Dn you operate~ :vour own 
,·xprl'ss (•on1pa11_,·? Q. -!. Dn yon make wn~·on delivery1 

\\Tp fi11 ,1 !H companies en!:!·ng·pd in the <~xpress business, 22 
(•11 1 11 !>:rni Ps in cornwt' I ion \\'ith tliP olcl li1w (•xprrss eompanies 
,1 11<1 :JD (•rJmpanier-: opL•ra l ing: t liPi1· o\\'11 PXJWess. "\Vhile 39 
(•ornp:111ic•:-: (•lnim to lw 1loinp; nn (•xprPss hnsi1wss. only four 
111:1 i11 t:1i 11 a \Yag·o11 pick-up nnd clelin•r.\". .Tust what ,,onh1 
lw •·011sidne(1 a n express spn·i(•p without \Yag-011 pick-up arnl 
dl'li,· .. r y is r a t lwr (· nn fosing· anc1 ,n• heJit,,·p thnt this <J_11Ps
t io11 ('011lrl not ha Ye bePll I l1oronghly unc1erstood by I he 
c·omp :• niPS so Hl1S\\'l'I"ill,!!'. 

Q ."i. Dn .Hill (incl it profitnhlr to l1n11cllc PXJn·ess in eon
lH•c·ti ,·n with t ll<' ol(1 l ine expr,•.;:-; c·o111p:1niP-;~ 

'l\n•11I 1· -one <·om1w11ies fi1Hl it JH·r,fll:1hh•. w hil1• fo u1· com
pnnip,.; fl11d it n nprofi In hh·. 

Q. G. Do you con si,lPr it pr(lfit nh)p to npcrnte your O\Yll 

c•xprcss t·omp:iny? 
Tliirl .,·-l' id1t co111p,111iPs Jin(1 il profit ·1 hl('. Rix en:npnnics 

firnl i t 1111p1·ofilnhlP. 
Q. ,. \\Th:11 ])Pr <'Pllt of you1· gTos:-; r e,·('ipts ,ll"C ohh1incd 

frnm your express <1<'1 ,:1 rtnw11t? 
The ]Wl"('('Il[ng•p of _(.:']"( •:-:s ]"('('(>1pt:-: 1'('!)'.11"1Ptl b>· 1n cmupnnif'S 

( pcr·1 t ing· I hei r o\\"11 ('X\ll'('s-, (0 0'11pn11'.' ,~ n' n:c: follows: 0.03, 
ll.O."'i, tl .,"i. 1.0, 1 .:"i. 3 0, 3.11. 3.]. :1.(), :L"i. ::!., . ..J..tl. ;"i.ll, ."'i.O, 5.8.1, 
(i.:2."'i, n.::, ,.fi. a n(l 8.0. Tlw p<·n·P11inge of gTuss receipts re
pod t• cl hy 8 comp:rni es op,·rnlimt \\·itl1 ol(l line Pxpress com
p;i 11iPs as follo\\·s: fl.O"i, 0.33, O . ..J.. 1.0, 1.8, 3.0, 3.G, nlll1 1 :1.G. 

l t is the Ppinio11 ., f i l1i:-: <·ummit [l'f' i l1n l. n, a _g·e1wn1 l 
proposition, wit Ii f pw l'Xc'<'Pl ion:-, it i:-: p}'(·fe r :: hl e in IP ,1sP 
{ 11" l'.\'.j)L"('SS privil<',!.!'P In :' 11 ol(l li11e PX)l1·• ·ss (·ompnny 011 a 

]H'l"(~('lllag·c hnsis. " ~(' ,lii 1101 ht0 !i (' \ 0

(' 1 lwl n l01111 ·1µ,·p lJ 'si,; 
is a fair nnfl cquitnhlP li:::-:i:-: for ;rn e :qirp-s <·cmtrnet. 011r 
!'Pason:-; for n·•·o111111P11di11g· ;i ( 0 (111tn1 c·I \Yitli an nl<l line cx 
Jll"PSS 1•omi1nny nrc as follmYs: 

• 1t, :u l bPfnrP llw .\m1·1·h ·:111 Si1' <'<'t nnd Int c-1·urlrnn It:iil wn.\' 'l'n111s
portn 1ic ,n a11cl 'l"r:11li c .\ssocintion .. \tlnnt·i(' f'ily. ;'I', .T .• Odolwr 1:!. 
1:1. 1~. 1:; :rn cl 11i. 1!lus. 
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(1 ) The olfl lin r companies are well established and r ecog
nized as carriers of express matter, reaching many more 
points than can be reached by an elrctrie line or a com
bination of electric lines. 

(2) The old line express compnnies haH• the proper 
eqnipml•nt, snch ns experiencerl employees, wagons for pick
up and tlelin,ry nntl a complet e and well orga nized busiuess
getting- sys tem. ext ending tlw " ·orltl oYer. 

(3) Snch a contract shonld be drawn to r<'li<'ve the elP('
tric eompany of all liability for loss or damage to ship
ment s or iujnry to Ptnploy<'es of the express f'Olllpany. In 
ease of nn arrnngemu1t wlH' rPhy a railway e mplo~·ee nci:; 
also as an Pxpress f·ompany PmployPe, the eontral'L shonl11 
at len s ( provide that th e expr<'ss comp:lll)' should he jointly 
liable for injury to sneh employee. 

(--1 ) "\Yh<:'11 such express matter is handletl on r egnlat· 
t rains WC' belie\"<' tha t the el<:'drif• railway will find it pro
dndiY<' of more revenue tlwn if lrnn<lled by thPit· own eom
pan y. 

Thi:-: opinion is no( con1·n1Tcrl in h~r thr whol e <·ommitte<:', 
th e r. xeeptiou ta ken is that ther e ,11"<:' cas c>s when it is more 
proJit nbl l' fo r au elP<·trir, rnilway to 1·on,lud its own exprC'ss 
depart lll<'llL 

FREIGHT 

Q. 8. Do ) 011 handle freig ht ? 
\\'t• Ci11(l 5G (·urnpnnies handling frei ght , 43 in carloarl lots 

n ll<l ii 1 iu less ea rloa ,ls. 
(2 !). \\Tha t lll ot in° powel' ,1o yon nse to ha ndle freight ? 
\\'p ti11,l .34 eo111p:111i es nsing eledri<· power and two com

panies 1: s i11 ~· s tPam lor·onwti,·e:c; . 
Q. I 0. Do yon nse ele,'. t ric loromutives fo r lrnnrlling car

loads, or 110 yon handle carloafls in expresi:; ears? 
Twl•11t .,·-ni11P eompa 11ies u:-; (' eleetric locomotin•s anfl 30 

r11J11pnnics use ex pre:-;s lllo tor <'ars to h c1 ul cal'loa d bnsiness . 
Q. 11. Th ~·on maintain u~:ents a t a ll s tations? 
Twe11t \·- f ou r r•o11tJ J11 1tiPs maintain ng·<'nts at p1·incipal s1 n

t io11s. E ig·ht ee11 r·ornpa 11i es nn• co11<lu1·ti11g a 1\-eiµ; ht husi
uess wit ho11 t n:..:·euts. 

Q. 1:!. PIPa~e stat e f ully the organi:r.ation of yom freight 
<lep ' rt !11l'll t. 

Aft er n 1,an•fnl Jl<:'l'usa l of reports snh,nit t erl the com
rnitk<) lwlien•s th ;;; it is <lP noust r,1 t e<l that a nu nilier of 
,·ompa nies a re lw11,lli11 g- fr eig·ht a ll<l express \\"ithout lrnYing 
n prnpPr 01·ganiz11tinn t her Pfo r. and we r ec-ommc n<l that this 
ques t iott should haYP Yen· 1•.arefnl c-onsirle rntio n on thP p art 
of thP 111 :rn agernent of t hose roa tls a t tempting· to !ta.nflle 
fre ig-}1t or <> xpress t ra ffir•. 

Q. 1:1. l..J.. 15 arnl 16. ParticiJ?ation in j oin t rat es anfl 
,liYi sions with s t<'a'. n r oa fl eonneetions. 

,V<• fin,1 12 f'.0 1npa11 ies a r e parti cipatin g- with s tenm linei:; 
in in(Pl's t nte trnffi c, 10 <·om pnnies p a rticipating in joint. 
ra t es }1 1Hl fli,·is ions with stPa m roa tl:c; as fo llows : Jfi- 2- 5-
1- ..J.- :!- :!- 3- 3- ..J.. Se,·e n eo ;n p :rnies h:1 ve been r efnsed join t 
throngh rates. 

R eh1ti ve t u j oint rat es lwt ween s tea m antl eled rie r nil
ways \Y e tlc<> m it a,l visable fo r a ll electric r :i ilwa ys to j oin ' 
a ll p ossihl <:' f'OnttP<'ting steam a nd ek ctri(' r :1 ilwa _Y s in 
t hrou g·h ront es nlHl fli,·is ion of m k s, tlms ennhling· the elec
t ric- lin t• to lrnn<ll<' a larger volume of business to a g reater 
uumber of point s. 

Q. 17 an<l 18. I•\rnd fo r seem·ing proper recog nition by 
steam li1ws. 

,V0 J"('f·on1111e1Hl th a t no sneh ac tion LP tnken at the 
prese nt time, believing' that this qu estion will solve itself to 
t he sa ti sfa ction of all parti es in less ti me than would be 
ronsn rned in attempting· to force sm·h r eeognition. The 
Tnters tn 1e C'ommPrce Commission now has the anthority 
nnfkr thP A et to R egnla te Commerce, after a hearing on a 
<'ompla i nt. to est nhlish thnmgh routes and joint rates and 
to pl'es<'l'ibe th e 1livisions when the eaniers complained of 
have refns efl or neg·leetefl to voluntarilv establish such 
t hroug-h ron tes nntl joint rat es, provided ·110 reasonable or 
satis f:H" torv throngh route exists. This will eventually 
result in general recognition. · 

Q. 19. Are your rates and classifications mnde by your 
state railway commission , 

,Ve find o~ly 12 companies using rates and classifications 
mafle by state railway commissions. 

Q. 21°. What is yo.ur average rate per ton-mile, 
Answers to this question were received from 11 companies 

giving· the average rate in cents per ton-mile as follows: 
1.0, 1.5, 2.0, --1.5, 7.0, 7.1, 7.5. 10.0, 11.0, 13.33, and 30.0. 

Q. 22. "\Vlrnt is yom average gross revenue per ton-mile, 
Answers to this question were received from 10 companies 

g-iYing the reYenue per ton-mile from 5 cents to 95 cents. 
,Ve al'e of the opinion that i:;ome of the answers must be 
wrong owing- to the great variation in the figures. 

Q. 2:l ,Vhat are your awrage net receipts per ton-mile, 
So f ew answers " ·ere given to this question that we have 

not given figures. 
Q. 2--1. ,Vhat is your average haul ? 
Twenty-four companies answ'ered this question, g,vmg 

aYerag·e haul. in miles, as follows: 2.5, 3, 4. 6.66, 7, 8.25, 10, 
10, 10, 12, 15. 16. 18.3, 20, 20. 20, 23.25, 24.16, 25, 26, 26, 40, 
anrl GO. 

Q. 2;i. ,Vhnt per CPnt of yonr gross receipts are obtained 
from yonr freight flepartment ~ 

Thirty-one eompaniei:; giYe th e following figur es: 0.3, 1.5, 
2.0. 2 .. i, ~l.O, --1.3 . ..J..G, ."i.O, 5.0, 5.5. ;J.5, G.O, 6.3, 7.0, 7.8, 9.0, 12, 
12. 1--1, Hi, 15, 15, 16.G, 17, 18, 19, 20, 2--1, 25, 27, and 30. 

Q. 2G. Do yon maintain a regular schedule for freight 
trains and are thev shown on time cards, 

TwPnt~·-four eo,~pnnies maintain a r egular schedule for 
freii:dtt trains. 

Q. 27. Do yon 11011s1der the handling of freight on your 
li1ws profitable? 

FortY-fnnr enmnnniPs eonsifl er it profitable. Ten consider 
it unprofit abl e. Twenty-one companies do not answer the 
fjll CRt ion. 

Q. 28. ,Vh nt f'.wiliti es ha ve yon in the way of terminals, 
yanls , freight hou ses, etc. ~ 

,Ve fill<l -20 eo111pa nies tloing- a freig;ht business without 
1 er minals , 11 eo mpanies fa ilerl to answer, 18 companies have 
freig li t hon scs, 21 companies have freight houses and 
sirlirnts , fi rwnpa.nies have freight honi:;es, sidings and team 
tracks , anrl 2 compnnies have' freight houses, sidings and 
tea m t1"1.cks a n<l s t.m·k vardi:;. 

Q. 2D, :10, 31 and :12. Aft er a earefnl perusal of the 
vnswers t·eceived t o· th e supplementary questions we believe 
we voice th P opinion of n majority of th e managers of 
compnni0s engage(l in the freight traffie, when we say that 
el0r t rir r a ilways shoulrl adopt the class ifiration and rates in 
nse b v the stPam ron1ls in the territory in which the electric 
line ~pen 1t es and thnt it is not 1wact icahle to attempt to 
se<'nre n hig·her r:110 uotwiths tanding that eleetrie railway 
service is usually better 1 han the service offered by the 
s team lin es. 

W e lwli eve in offering eYery inducement possible with a 
view t o securing industries on electric railways. 

,Ve hdieve in private right of way in so far as possible, 
;is th e op er a tion through tlw str0eti:; neeessarily r estricts the 
volnme of freight bui:;iness which can be handled. 

--- ... ·•·•----
THE CARBON TRANSIT COMPANY 

11 he Cnrhon Transit Company, Mauch Clmnk, Pa., ·was 
r er ently purehasefl by a synrlicate eomposed of the follow
ing gentlemen: .J. M. ,Volf. of Waynesboro, Pa. ; .J. F. 
Ge~•i:;e1·, ,Vaynesboro, Pa.; L. H. J\Iountney, J\fauch Chunk, 
Pa., and C. H. Latter, of Bethlehem, Pa. 

On Sept. 22 the Transit Company was organized with the 
following officers: Mr. Van Smith, of Waynesboro, presi
dent; C. H. Latter, vice-president; J. M. Wolf, treasurer; 
.T. F. Geyser, secretary and general manager; L. H. Mount
ner, g·eneral superintendent. Directors, Horace Lentz, 
Mauch Chunk; J. Dolan; C.H. Latter; J.M. Wolf; J. F. 
Geyser and L. H. Mountney. The property will be put in 
first clasi:; condition, new rolling stock bought, storage bat
tery system installed and Flag Staff Park will be improved. 
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REPORT OF THE COMMITTEE ON POWER GENERATION* 

B Y G: H. K~~LSA ¥ 7 CH AUUIA N 7 W;\f. HOIlERTS7 GEO. Il. DUSI NBERRE, 
G. A. HAI: VEY, n . .A. lJYim, JH., c. F. BANCHO~"l'. 

'l'lw snhjl•cls gi\'Pn parLi1mlar cons iclP1·ation hy !his eom-
niittcc we!'e: 

(a) Th e Pl'aclienl Operation of S team Tn1·bi1ws. 
(b) S!!':1111 l\lctPl'S. 
( c) Flnc Gas ,\naly:t.l'n;. 
. At n committee mel'ting !tcl<l at Bnffo lo, June 17, certain 

qnestions were prepar1•d which Wl'l'<' regnr1kd as l'Sscntial 
to snbmit to member companies and ass1wiate mPmbel's of 
the associa( ion on the s nbjcd s nnJcr consi<lcratiou. From 
the total of abont 23-1: inquiri1·s sent to uietubcr companies 
we rccPived ;3~ replies bearing on the subjec t of steam tur
bines, 2 replying to the suhjPct of s team hPaten; and 1-1: on 
the subject. of fine gas analy:r.ers. 

(A) PRACTICAL OPEHA'l'IO N OF S'l'EAl\1 'l'UHBINES 

It was the aim, while in\'estigating t his subject, to obtain 
information as to the relative merits of t he two types of 
prime movers from incmbcl' companies whielt ha\'e hail t ur
bines in operation for somp time, and whil'l1 have also had 
experience with reeiproeating units, in addition t o ohta ini 11 g 
replies to a few questions applying 011!~· to the ( urbi11l'S. 

Of the total of 30 questions on the data sheet sent out 
on this subject we have tabulat ed for comparison replies 
on the rnore important qnes tions asked, so as to gi\'e this 
information in fu ll, as nearly as possible. 

Of the ('ompanics receiving the data sheets. 33 responded 
in whole or in part. In the compilat ion of tile information 
thus reeeived, each company replying has !wen gi\·cn a clis
tingnishing number whie h is the sa me fo1· a ll of its answers 
on the subject of steam tnrbi11es, th r rcby enabling one to 
connect the several answPrs of an.v one <·ornpan,v. The 
compilation is :is fo llows: 

Co. 
No. 

1. 

2. 

3. 

4. 
5. 
6. 

7. 
8. 
!). 

10. 
11. 

12. 

13. 
14. 
15. 

lG. 

17. 

18. 
19. 
20. 
21. 

22. 

23. 
24. 
25. 
2G. 
27. 

28. 

DATA ON EXPERIENCE WITH STEAl\1 TURBINES 

No. turbines Lengt_h of Total cap. 
cap. kw. service r ccip. units . 

Normal vac. 
in in. 

2 lOUO.... ..... 6 mo...... 53\J hp ...... 26 to 27 
summe1· 

lyr.,5mo ..... . 
2 1500 ...... ... 3 yr., 6 mo ..... . 

1 yr., G mo ..... . 
11500 .......•. 2 yr., G mo ....•. 
l 75 ......... 

800 kw .••... 27½ 

2500 kw ...... 26 

1 3000......... 2 mo .... .. 8600 kw ...... 27 
1 500 ......... lyr.,Gmo .... .. 
11500 ..•...... 3 yr. • •.... 
3 :mo ........ . 1 y r., 5 mo ..... . 
1 2000......... 8 mo ..... . 

1300 hp ...... 26 
1700 kw ...•.. 28¾ to 29¼ 

3850 kw .•.... 28 
5 2000 .•••..... 4 yr. 
2 1:iOO ..•...... 2 yr. . .... . 
~ ~00 ......... 3 yr. • .... . 

5200 hp ...... 28 1,'e 
...... 28 to 29 

1200 kw •..... 27 
_ l;:,00 ..•...... 2 yr., G mo .•.... . ..•.. 28 

1800 kw ~ 500 ......... 3 yr., 7 Ul O •••••• 
- 5UUO .•....... 1 yr. . ..... 3500 kw ...... 1 1,'z to 2 

above ahsol ute 
1 GOOO ..•...... 
5 500 •.•.. •• .. 3 yr. 

5 mo ...•.. 23.400 kw ...... 27½ to 28½ 
...... 27 ½ 

. . . . . . . ..... 28 
G mo ...... 30,050 hp 
6 111 0 •••••• 

i i~zg: : : : : : ·. : : 2 
yr. 

1 400 ........ . . . . . • . 27½ 
1000 kw 1 1000 ......... 1 yr. 

1 1500 ......... 1 yr. . .... . . . . . . . 27 to 28½ 
1 ::?OOO ......... 1 yr., G m o ..... . 
2:rnoo .•....... 2yr. 4700kw ...... No. 
2 moo......... 8% mo .... 4700 hp ...... 28.2 
1 1500 ......... 1 yr., G mo. . . . . . 250 kw 
2 500 ......... 4yr. ...... .. .... 27 
11 500 .•....... 1 yr., 8 m o ...... 3850 kw 
2 1000 ......... ! yr., G mo. . . . . . 

1000 
kw .• .... 2G 1/2 

21:iOO ......... 1 ;:::, G mo:::::: zsno kw ...... 26 
2 :lGOO. . . . . . . . . . (i 111 0 •••••• 1s.unu hp ...... 28 
2 500, 2 1000 .. 1 yr., 8 mo...... .. .... 27 
:11000..... .... :WOO Inv ...... 28 
1 500 .•....... 3 y r. . . . . . . • •.... 27 
1 400, 4 1500 .. 1 yr., G mo...... 2:;00 kw 
2 1000 .. ...... . 3 yr. . ..... 28 
4 25 .. ..•••.. 2 yr. 
~ 1500 ... ...... 1 yr. 3000 kw 
_ 400 ... ..... . 4 yr. . ..... 2G 
12000 ..• •... .. 3 yr. 5 mo ...... lGOO kw ...... 27¾. 

to 27 

to 28 

to 28 
to 28 ¾. 

• Abstract of report r ead !Jefore the American Street and I n ter
urban Railway Engineering Association. nt At lantic City, N. J., Oct. 
12, 13, 14, 15 a nd lG, 1908, 

:n. 2 800 .......•. 1 to ·1 yr. . .••.. 27 
1 50U ........ . 

to 28 

1 2000 ......•.. 
32. 1:JtJou..... .... Gmo ...... 17,4:i tJkw ...... 28 

\\·hat ls the difference between turhin e p lant a nd reciprocating 
engine plant in fuel <·ons umptio11 1wr kw-hour under li ke conliitlons 
of load ·1 

1. 

Ii. 
8 . 
D. 

10. 
11. 
la. 
15. 

rn. 
17. 
18. 
19. 

24. 

27. 

About 25 1wr cent savi11g with tu rbine at 50 per cent loali factor. 
<' ll gi ll <'S at G5 prr ee u t lo all factor. E 11gincs not in best con
liition. Corliss woulli uo hc tt cr. 

\\'ith high vacuum an<! variable loali the turbines will do from 
10 to 20 per c<'llt better than r,ng ine pln11t. 

Fuel consumption l he same, turbine running condens ing under 
:!U in. vacuum and engine rnnning condeus1ng. 

<lPncra l results fot· above 1wriod arc in favor of turbines. 
Turbines about :!.lH lb. l•!ugine about '..!.1;!1 lb. 
In turhine plant total eo><t of powe r i,-; a bout 7::, per cent of cost 

in cross cornpounli condPrn, ing Corliss plant built (j yr. ago, 
both plnnts being equi pp ed practicall y the same, except engine 
plant has small er unit,;. 

About the same. 
1n a wel l designP<l pl a 11 t iu favor of tu r liiue. 
About 15 p er ec,nt in favo r of turbine. 
\\' ith good first -ela ss reciprocating engines, conde1rning economy 

in operation is app roximat.,Jy t he same. 
They are about tlw same, taking anxiliarirs in to consilicrntion. 
Turbine 1111d <' r sim ilar load nhout G per cent in favor of engines. 
Allon! llt C' same. 
Tnrliinc l!l. :15 lb. steam per kw-hour. Engine 30.!)(l lb. steam 

per kw -hour 
Corliss r,·<1u ir c about 2!; per cent more coal per kw. All liepends 

upon th e c·ouliition of engines and turl ,ines. lla ve ha d tests 
where turbines required 13 per cent more coa l thau t he en
ginrs, d uc to dirt on bladps. 

\'cry littl e, all eonliitions being equa l as regards vacuu m a nd 
s upe rh eat ; taking into aecount auxiliaries in both cases wou ld 
fa ,·or redproca ting plant. 

All things being e11ua l, there is a sl ight diffe ren ce in favor of 
th<' t11rhine. 

T he turbine has an adva n tnge du e to hi gh efficic•n cy on a high 
rang e of va ry ing load. 

Engine,; a little more <'conomical with us. 
Cannot trnd an v d ifference. 
T mlli11,• uses about 10 per cent more steam than the engine. 
l'ract ically equal. 

Do you cons ider it If n ot, which has the 
eq ually n ecessar.v advantage in time, 

Do you Inspect your 
turbine systemati
cally and to what 
extent and at what 
intervals? 

fo r turbines and re- alid how much? 
ciproca ting engines 
to be heated up be-
fo r e sta rting, and 
which bas advan-
tage in time? 

1. .......•.••..•.. l';ame. Every 10 mon tits. 
2. . . •••....... ; .. Turbine can be started Bea rings twice a year. 

instantly and put to \\'heels once a year. 
work . Mngin e shonlli 
have several minutes. 

3. Yes .........•.•• Iteciproca ting en g i n eNo, inspect extemally 
has ali\'antage by every day 
one-half time of tur-
bine. 

4 ...••............ Turbine one-half time. 
::; ................. Both the same. 

G. Yes ............ . 

i',i x months. 
By taking out the in

termediate a nli noting 
th<' erosion on blalies 
about every G months. 

One t urbine per month. 
with 4 t urbin es, 3 
times v er ~'ear. 

7 .•............... T urbine from 5 to 10 E:very :1 months to 
minutes. eh<'ck clearance. 

S .......••••...••• Doth the same. Four timrs a year we 
rxami n e the lower 
guid e anli step bear
ings. 

!l ..........••••••• Both sh ould be t h or-Lift up top half of 
ou ghly h Pated, but case once a year. 
t hink engine could be 
sta r trrl in short time 
with g reater safety 
than t urbin e. 

10 ••.••••.•....•... Both t lH' sam e. Give it an internal ex
am ination everv three 
month,;. · 

11. ....•.....•••••• Ye s. lint t urbines 
advantage. 

havPFor whPel clearance 

1·~ .............•• • Engin es can be sta rted 
mOI'P (}lli ck ly . 

13. . .....••....••.. Both the same. 
14 ....•••••••••.••• Doth th e same . 
15 .....•.•....••••• 

lG .......••......•• Both thr same. 

every 60 days, valves 
2 to 3 t inws per 
yea r . 

Every four months. 

Approximately once a 
year. 

Open on ce every 4 
months. 

1 7. Yes ...•...•.•••• Engine ha s advanta ge. Every night by care
fu ll y looking over 
en'r,vthing an,! gag
ing for step IJ,,ariugs. 

'.!1. Yes .....•......• Turbine has some a d-From on e to t h ree 
va n tage. month s. 

22. Yes ............. Itequircs a little mor<'Once every year. Ex-
tim e to sta r t turbinP aminP all IJ!ad<'s and 
b0ca use oil must be clea n all hearings: 
pumped up first. thoroughly c I ea n 

hlar1es aftl'r running 
t ltr<•l• yra rs. 

23. Yes .....•....... l',Ji ghtl v in fa,·or ofExamln e buckets :llld 
furbine. nozzlrs twice a j·ear · 

step and g uirlt>s· fom: 
ti m<'s a year. 

No. 
Machines are inspected 

about every six 

24. Yes ...•...•.•.•• 
25 . .. _ ... ......... . 

2G. Yes ............. Turbine half the t ime 
mont h s. 
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:!,. Yes, particn l:u ly En gines lrnv P a <l van-
tnl'bines. t age. 

:!S. Yes ..... . • .. •... Engin f'S llfln' a<h an
tnge. 

:!fl. Yf'S .. .... . ••.... 
:to. Yes .. . , .... , .... Easic1· to start e 11 g int)s 

t han tu l'bi11 l's wi th 
auxi linl°i('S. 

y,,s .....•. ....•. Tu!'hinf' h a s a<hantage 
in lim e. 

0JJC'l1 Pd fo r lnspedion 
<' \"PI"Y CT months , scal e 
,·ausc ,! ll,v the glan d 
wa (l' I" is removed, 
and t nrbinc clea ran ce 
t a k,-n . 

:--o. 
l~YC'l'\' 6 mon t hs. 
J<j X a ID i 11 e c-len rancc 

abon t eve1·y t hrC'P 
mon ths : i 11 s p e c t 
l,I a ( es fu l' wea r 
ai;on t OllCP a yf'a !'. 

E\'l'I"\" il 01· -1 mon ths 
an ·d oftener if pos
s ible. 

WP in te n<l to makC' m -
sp C'ct ion e \' PI"Y s ix 
lll Ollths. 

Dor:< yo 11 1· ex1wri<•ncc imli cate that th <' Pros ion of tm·bine bl a des is 
going t o be a m:1tPriul factor in t heir main tf'nan ce·t 

1. Can not ,s pe a u v e!'m:ion in Olli' h!a ,Jcs. 
:!. At t h is t ime cn un ot s tat<' : n o p t> L"Cl'JJtibl e wear. 
:{. I lad 11 ,_, tr·,_1 ubl 1_• fro m t h is ;;ou rce. 
:i. l1°()11 01' stef' l l, Ja ,ks . Y('S ; lJ1°0ll ZC'. no. 

arnl s . :Kn. · 
!I . No. and pa1·t iculal'ly if s n pPl'hratP<l st f'::1111 i s u ~ed. 

10. 1t ,l<-p t' IH ,; Oil {jlI:Jlity of ,:( c• am. No. 
11 . < 'annot :-:ay : \\' i t h thrPe Y"a rs· expe1·i Pnec no tron!Jlc of that kind 

ha s d e,e lopn l. 
1:\, 1~. 1 ;;, 11;. 17 a n,! l R. Ko. 
I !). Ila vc u o t had s nflicient ex1w r ir0 n ce. 
21. No. 
:!:!. \\" lul\' e not !ta,! :m y c ro ><iun of blad es. 
' 1" Not ha d s nflil' il'n t ti mP to <le t e r111 i1H•. 
24 . );'o. 
2:i. Exp<' !"ic•nce too li mit •~<!. 
:.!Ii. ::,.; o. 
:! , . No. \\'e expec-t tn l'emuve s r ve!'al ro,,·s dnring Octolwr. 
2S. Not 111Hll'l" favo rn hle cond iti on ~. 
2fl . Xo. 
::ll. Not a t a II ,<P J' ious. 
:n . Ko. 

Consi•lel'ing t hP ,1 ,•,·1·ea;;; ed eflk iL' ll CY o l° t h e t nrhin P 11mlc1· u\'Pt·l on d . 
to \\" hat Px t ent is the use of t lI P o,·e r load capal'it y just ifie r! in ca rry
ing the daily peaks of railway sPrvir-e "/ 

1. ,You l<l lignrc on :! :i per cent OYerlon d for l'ailw a y pea l, s. 
2. F n ll ovp1·Ioa d !"a pacity ca n be ca l'l' iPd on one hon !''s t im e to bc·tte1· 

a dvan tage !IInn putt in g in a nother uni t . 
4. Use l'ec-iproc·atiu g en gine fo r pea k load ,.;. 
!",. Ahont :~ :l pel' cent. . . . 
ti. Wonl<l ca n-~· r eas onable ov C' rloa,1 at peak . but not to m n t e rn ter

rupt it 11 ><. 
8. To a bou t 50 [)Pl" CPnt OVC'!'IOad. 
ft . Cha rnc t Pr of Joa ,! a m! sta tion condi tion s must determine this. 

12. Und <' r our conditi ons , 100 pel' cent over loacl. 
1 :i. '!'wenty-fiy e to :~CJ ]W I" cent. . . 
14. T h ir ty to 40 pPI" cent fo r pea l, loads of or d m ary du r at10n . 
Hi. Fol' s nhu l'han prnct ice. ;-,o per cent account character of load. 
17. I do no t con ,;i<l el' t he!'e if' anv d<-'c-r Pa><f'd effi cien cy on ove!'loa d. 
J !l. I lave no t '-' fl r, •f111I :v gon e in to t he ma t ter ; ,Jep ends la rg-e ly 011 

nat nn• and kug th of pPak loa d. 
21. We find t he oYerlon<l ca pncity more economica l tlian. r eciproca t ing 

u ni ts. 
22. It i;;; v<•l"y import ant wit ll us to ha ve t l, e overload fea tures, as ,ye 

freqm•ntlv ha ve a n nYP!'a ge load of 1100 kw p er 1000 l,w ulllt . 
L oa d is frequr n t l:v HH) per cen t over n o!'mal. 

2:1. Jcol'ty pc•r cent : we fi nrl littl e d<'Cl"Pase in l'con om :I'.. 
24. \Ye use ovel'loall ca pac ity onl y fo r b!"C'akdo\\"n_ se!'\'lC~- . 
2::i. \Ye l' onsicle r t he t urbinc fa r su pe!'io r t o r ec1p!'ocatm g cngme t o 

carry a pe:1k on a t ernpo!'a r,v overloa ll ; wh en a n _ov~rloa d of 
from :iO to 100 pe r c<'nt is ~ud<lr'nly encount el'e<l 1t 1s hal'dly 
n o ticea ble to one in t he t urbin e pla n t. 

:!!1 a nd :! , . F if ty pel' •·t' n t. 
:!!l. In plan t of t hi s size, f ully j 11 !< ti fi0d. 
30. T o thl' m nximnm poss ihl e c>xtcn t. R ut. not economy when t he 

peaks s low d own the mach ine from ove!'loacl. 
31. Do not lwli eve in overl on,lin g a t a ny tim e exc-ept for e~ ergen cy. 
32. If overloacl can be ca rri ed w ithout sta r t ing anoth <' r ulll t. 

R eplies to the fin:t t hree ciucstions r eveal tl1 at th e per iod 
of observation ext ends in some eas('S over f onr years, th e 
:wer ao·e beinO' i \\"o venrs and thn' e month s . They show 
that i ur r eplies eom~ from those who baYe had experience 
with reciprocat ing·, <lirec t-conneeted engines :ind also t he 
oldPr t~'pes 0£ belt -dr iven units, ra nging from 2700 k w 
down to 200 kw, and with turbines from 5000 kw down to 
75 kw, showing a wide r ange over a satisfn dory period of 
t ime. 

-With th e above experience with t nrbine u nits oper atin g: 
in railway service i t is conclusively shown, with very lit tle 
evidence to th e contrary. t ha t t he cost of r epairs and main
tenance and labor cost of operation is favorable t o t he tur
bine pl ant. Replies that do not confirm this are from one 
m· two cas es where app:1rently the turbine has been oper
at ed un der some ach-er se condi t ions. W e have observed 
th a t the economy of labor, cost of operation of the turbine 
over the engine, is hanlly apparent on plants of less than 
1000 kw, but on larger p lant s it seems to be an important 
faet or. In one plant of good size th is was given as 0.059 

e: ent for t nrhi1w:-; mHl 0.108 re nt t'or engines. The same· 
pla ut g·a ye en;-;\ of repairs nn,1 11w i;1t ennnce as 0.0:30:3 eent 
fo 1· t urhin('s :111d 0.0-!0, r ent for engines. Thu,e com
pa ris011 s wc•r ,• matk wh ere both (! l1g"ines and turbines were 
of about th<' same s ize. They ,,·en! the only Pxact figures 
\Yhieh •m r inq uii-iP~ elit·it<•d :in<l. tlwrefo re, cannot safely 
li,· :1 ss1111wll as ty pienl. 

The di ffl' r e11ee between turbin t> plan ts and reeiprocating 
<' 111 . .611e p ln 11 t-; i11 fnd eo11sum pl ion p,~r kw-l1 011r, 11 nder like 
c·o 11 <lit io11 of loa d St'<'lllS to he C:1,·ornhle to the tnrLine. 

Th,~ reliahilit~' of a prime' 1110\"l' l" in railway 01wration is 
one of the e:-sent in l eleme11 ts in i ts servic c> , ns n railway 
uni t of t<'n ha s t o endure ext reme \'ariation in the load im
pre;-;sl'd on it , and at oeeasiona l int erva ls while under ad
w nw p1·f' ssnre condit ions. 'l\renty 0111 0£ 27 replies in
dicnt<• that tlll' turbi11e is co 11siderecl equal to or preferable 
t o il ie l'<' <'ip1w·a t i11g <mgiu e on th<' score of r eliability, 
wl1ile lmt 11 ,·p p1·ei"er rl'<"iproeat i11 g· P11gi 11es. For operation 
m1<l<·1· Yarr ing st,,am pressun\ t he 1·Ppli es ar e not so de-
1·i,le,1ly favornbl!' to 1 hl' tnrbi1w, t here b('ing five of the 24 
re p lins f ,woring the reciproca ti ng e11g·in0. 

E n•n tho11~d1 th e turbine is a much simpler and possibly 
1110 1·c l'l' liable nnit th a n thP rec·iproea ting type, the im
Jl"dn m·P of h igh vn runm an<l superlwat necessary to its 
mos t e<·onom i<" al oper ation lll'<'PSsa rily adds more compli
•·a t erl all(l less r eliable equipment t o both boiler and engine 
roo111. 1 t is prnba bly on aeeonnt of this essential auxiliary 
(•<111ipment th at a grpat ma ny l'eplies from use1s of t he tur
hi 11 e nre not lllnre favorable t o the t urbine. 

S tenm-d1·iven auxiliar y <'q11ipment is preferred under 
must :dl cir eumst nn<"es, :rnd <·~per ially so where the exhaust 
is m•<· ,k d (o bent tlrn feed water. From a few replies, en
gineers preferred eleetrically-driven exciter units and eu-
enlati11g pump~. 

Th (~ <·nnde11 i:;1•rs pn•f <'rred by companies replying were 
11 ecC'ssnrily of va1·io11 s ( ypes, as loca 1 conditions and quality 
::ml quanity of water a vailable govern their choiee. 

The \'a cuulll ns ob tained by railway eompnnies operating 
( urhines varies from 26 in. to 283/ 1 in. , and one, company 
report ed opernting as high as 29 in., nnd another at 29¼ in. 

From :n r eplies onl.v nine companies reported that they 
do 1101 s11perhea t steam. 

On p of the earlier claims was tlrnt a tnrbine, on aeeount 
of it i:; simplicity, could he started much sooner than the 
l"l' eipJ"O<•ating engine, but r eplies to onr question do not 
pro Ye 1 his . 1 'ractieally all nsPrs of turbines report it 
f•qnall:',' 1w<·(•si:;ary to heat the t urbine and a few report 
f:wornhly to the engine on account of the complicated 
nuxiliary equipment of the turbine. 

Replies to th e qn es tions, " Do yon inspect your turbines 
!';ysternatically by opening 1" and "'ro what extent and at 
what. inter va ls~" the ani:;wers arn with but three exceptions 
thnt they are inspected sys tematically, bnt as to the 
extent of inspection there is a variety of practice. Some 
inspect externall,Y once ead1 da:,.' . while some companies 
inspect thoroughly, externally and internally, once every 
th ree> or four months ; the internal inspection being for the 
p urpose of examining blade clearance and removing any 
sea le fo rmation. 

At one time there ,vns a feeling in some quarters that 
the erosion of turbine blades and buckets might be a mate
rial factor in the maintenance and also affect the economy, 
but if the experience of those who have replied on these 
points can be considered as representative of what may be 
expected, there seems to be little cause for uneasiness on 
this score. We note that those who have had turbines in , 
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11:-; t• lo ll gl':-;t l'<'JlOl' t 11 0 Pro:-;wn. l.t :-;l•em:-; 11 eec:-;:-; n ry , how

l'VCI", (o JH·ovid e propel" menus for sepa rati ng- 011tn1i1wd 
rnoist nre from t h1• Hfra 1u in all cast•:-;. 011 e i 11 t Pre:-;[ i11 µ; JHlH
s ihili t y j:-; poilll<'<l 011t in two replie:-; , i11 {hp fo rm atio n of 

:-;cuk on I hl• b la d es, wl1id1 i:-; snl'fiei e 11t to affed tl, c ern11um,\'. 

It would lw i11kres(i11g to know if this urn~· no( have eome 
under thP olii-;ervnt iun of oth ers and wlrnt s(Ppi-; mig-lit lH' 
t n kc•11 (o correct it. 

Tl, e 1·epl ies on t lie cpw s t ion of n\"l'r lu,u1 iu1li <·nt 0 a wid f' 

rnngP of pnwti1·c•, il being qui( <• co mm o11 to t.akp fn ll ad
vantng-e of ihl• overload possibilities of t he 1111its for p ea k 

loads n,,; being d eemed more P(• ono111i <· :il tlrnn starting' addi
tional units. 

S'l'EA JIJ l\ iJ.; 'l'lW :-< 

In nndertn king to offer a report 011 tl, e s nbjed • ' Stearn 
l\let.er s," you r committee realii l•d tl,nt r<'li able llatn on ex

peri011ce with (.he:-;c i11strnmcnts "'ould lw cli l°fi l·11 lt t.n obt a in 
01 ; accllunt of the comparntin,ly s rn a ll 1rn111be 1· of plantH 

using them. lnq11il"iC':- were s ~0 11( by ( li e <·om rnit t e<' lo all 

m em lwr companies of 1 he assoein t inn , h ut on l :v tw o direct 

replies sh<nving experien ee " ·it h s tc ,1111 11w(ers were re

eeiYed, nlld t.he rnann fact nnirs ' list of s:il es sli ow t ha t Yery 

few 11wt<•1·,- are in th e han<ls of I li e <'l<'l'I l"i<' r :i ilway l'Olll

panics. 
A nnmber of indnstrial concern ,- kinJly fo rn ishc<l r epo rt s 

of thPir ('XJWrienee, how eYC'r, and t he t a bn bt.t> d d a ta s hown 

i t1 this rPpod was deriYed largel,v in this m:11111er. 
In t he compilation which fo llow s, encl, of th P ~O users 

n·plying !ms been given a d istinguishing 11n 111hcr which i s 

the same for a ll tif the answers on s t0alll m e t ers. Th P t alm

lution does not contain information ob( a i uerl from th e man
ufacturers oi; such meters. 

The m eters that ha Ye been in nse for moi-e th an a f pw 

months ai·e m ostly of small cap aei ty , and are employell for 
measuring steam sold to small nsers, for d etermining 

anionnts of steam consumed by varions d ep a r tments of 

manu fa cturing· establishments, and for t esting s t eam-plant 

auxilia ries. Ther e are many '' condensation mPt ers ' ' in 

use, bu t these are not regarded as eoming within the scope 
uf this report. 

DATA 0:N' EXPERIENCE WITH STEAM M ETE RS 

Number and Type For What Used 

l. One 2-in. St John .... • To dete r mine cost of stea m used in vari-
• ous operations. 

2. Two 2-in. St. John .•.. Testing engines up to fiO hp, t <'s tin g 
a uxiliaries and m r>asnrin g s t eam for 
va ri ous 11rocesses of nrn nufa ctu re. 

3. St. John ..••...•••••. Measu r in g steam fo r a carpet mill where 
• op en ~n1 tts a re used. 

4. St .. Tohn .••..••••••.• l\Ieasuring live steam. 
5. St. John .•....••.•••• Measu ring li ve steam supplied to t enant 

for plating room. 
6. 450 St .. John .••••••.. Measurin g liv e s t eam s old a t 80 lb. pres

sure for hea t in g purposes. 
7. Two 4E St. John .••.. One for mea s nl'ing steam nt 100 lh. for 

use at a la undrv 700 ft. f rom boil ers; 
onp for ice f a ctcirv 200 f t. a way. 

8. 3-in and 4-in . St. John.Measuring purchased !=\trnm a t GO t o 125 
lh. : to devide steam cha rges to differ ent 
departm ents. 

9. St. John ..•.••••••••• l\Ieasm•ing s t eam sold fo r heating. 
10. 2-in. St. John .•.•••.. Testing. 
11. Sargent ••..••••••••• '!'est and r a t ing. 
12. f:'argent ....••...•.•• Testing. 
13. Sargent ...•••.••.... To d et erm ine sten m consumption of calico 

print drying mn cb ine. 
14. Sargent ..•.•••..•..• 

1-'.t . .Tohn ..••...•.•• Measuring s t ea m sold. 
15. St .. John ......••.•..• 

DMll!P /G. E. Co.) .. 
Sargent . •.•• ••• ... l\fensurin g strn m. 

16. St. .Tobn ...••••. .. ..• l\Irnsn ring 100 h p s t <.'arn suppli Pd to 
• lrnk1•1·v : stea m pn s,ws t o m et rr through 

17. 

18. 

rn. 
20. 

St .. John ....••• ••.• •• 
r educing va lve at 100 lb. pressure. 

Sargent ..••. ... ... To ,1c>t0rmine qua n1ity of s t eam used for 
d iffnent pur1w«0-< in plnn t : t o dPter
min0 mnk0-11p wn tc> r nse<l in condensers; 

. to mea sm•p stP11 m ,:o ld . 
Dodge ... ..•••• ••• ••• 'r,,st in g :i ooo. a nd f,OOO-kw turhfn0s and 

mc•nsnring stra m ns e<l hy an xiliarles. 
Venturi type .••• ••..• Assignin g prop er cha rg<'!=\ for stt-am used 

in various nn r t!=\ of t he plant. 
St. .Tohn . .• .... .••..• I◄'or the sale of steam. 

ll~P<I ( 'ontin11011slv or for 
:--horL P criorls 

1. :--hort p<' riods only, in 
testing ... ... . . ... Hl'iiabl c. 

2. Hhor t periods only, In 

\\ ' lwther Helinble or Not 

testing . . . .••. . .... l~xtn•m el,v r"linhl 0. 
:-t Con! inn om;ly .•....•.. Not lo lw d, ·pe11lkd upon . 
1 Ccmt inuonsly ....•.... H<' liabll' . 
:i. Co ntin uous 11 se s ince 

1 !JU:I . .. . .. .•...•• E nth-Ply r<'linlil e. 
<i. Con1 inu om,!y ..•..... \ '" r ,· r<'liHh lt•. 
7. ( ' nnt inuously •....... H<' lialil,•, 
t-. But h .• .. .. • . ••••••.. i t<'linLil'; ,;how~ 1U' <•11 racy within 2 1w1· 

,·, ·n t nt 7;:, ppr c<'nt Ion<! . 
n. C'o111im10nsly .•••..•.. l•'nirh· rPlinble; no ex bnustive tei,;ts ma de, 

how eve1·. 
10. Sho rt periods . ........ T PS1C'll ll y comlcn s ing and weigh ing t he 

s tl'lllll mHl fo und ll](' tf' t• f rom :1 per c0n t 
t o 7 pl'r l' en t low; stPa m not qu ite d ry. 

11. Both ..... ...•••.••. . l 'nn•liahlP. 
1•> :--hort J]Priods .. . ...... Fair!~· r<·lial.Jl e. 
1 i For testing only . . . •.. J(Pasou a i>l_v r <' liable. 
14. l'ontinuons ly .. • ... . . l·1u· l' li a bl e. 
1!°>. 8t . . John cuutinuons h · 

Dodge fo r t est s ... . . !:Pl iablP, qnalifi0dly. 
11,. Continuous l.v ....... . 8:1 I isfaetor.v. 
17. Contin11011sly ........ Y,•s. if pro1wrly place,l fo r given condi-

t ion s. 
18. Short periods ......... ltending>< nrP cons istn1t a nd apparPut ly 

,·orrPct ; will gi v <' r<'s ults as ac-c ura t e as 
l'IHl;orat (• ('Olld l' JISH t ion t ests. 

l!l. Rhort peri ods usua ll y .. Y0,. wlwn pres ,; 11re. qna n tit,v of moisture 
nnd d <'g r0e~ s up0rht•a t are known . 

~O. ('ontinuous ly ...• .. :. Yes. · 

Eff Pet of ::\loist 11 r e 

l. Nu t'xp,•ri <'u ce bu t think l'Or -
r Pct ion n •qnired .. .. .... . . 

•) Nu spcf'i fic t P~ts . bu1 expPri
Pn ce points to a ccm·n cy wi t h -
in 2 per cent . ... . .... . .. , 

3 . 'l'e11d,•ncy t o ru;;t d l' licate 
pa r ts. 

4. No effect .... . : . . . ..... . .. . 
5. Nu pffec( not iced ...... .. . . . 
G. Inappr0ciuble iu prn ct ica l op-

erati on . .. .. ... .. .... .. . . 
7. No in fo rmn tion as to effl' C" t 

U\J.on necuracy. No m e
eha ui ca l effe ct upon inst ru-
m<' n t . .. . . ....... ... ... . . 

8. Or<:inaril y no effect. A large 
fl ow 0f water mig ht affec t 
it. Does not mea s ure en-
t rain e·l moisture .. . . .... . 

fl . No lldinite in fo rmation: Repa
ratot· should be placed ah ead 
of meter ... .••. .. ... . ... . 

11. 
13. 

14. 
15. 
16. 
17. 
l!). 

Bad ... . . .... . ..... . ... .. . 
None of the meters we have 

seen take account of mois-
ture. ConsidPra ble moisture 

N~~"'J!~t a.c:'.1~~~~ . ::::::: : :: 
Affec ts va lue of record . • .... 
No information .. . .. . . ..•... 
No effret .................. . 
Correction o! formula re-

quired ................. . 

E ff<'ct of Hu pe rhea t 

No ex1wri<'llee. bu t think correc
ti on r <'quircd. 

~o info rmati on. 

r'\') in fo rmati on. 

:S:o effect. 
:S:o info rmation. 
f'orrectiou m ust lw applied. 

Boilers s up erheat a bout 180 deg. 
lJoes n ot effect mechani ca l op• 
e rn ti on, but d ou· t know its 
<•ffeet upon accuracy. 

~0 experien ce. 

No ill forma ti on. 

No information. 
No experience. 

:No effect. 
Correcti on r equired. 
('orrect ion ref(u ired. 
Not noticed in St. John met er . 
Correcti on of fo rmu la required. 
Errol" for 20 deg. d ifference ver)· 

slight. 

Effect of press ure va1·ia t ion 

1. Has to he observed b~' recording gage a nd correetion applied. 
2. Same as above. 
-1. YPry li t(]e. 
5. Same as No. 1 above. 
6. No effe ct for s light fluctuations above and below normal , bu t 

met Pr s h0uld he ca li"rnted for norm:i l pressure on which it is 
to be used or eorrection must be appli ed. 

7. ·within 5 lb. variation. no effect ; for g1·ea t er varia t ion m eter 
. r Pconls high for low press ure and low f or high press ure. 

S. Or<l ina rrl v no effect. Correct ion required for grea t variations. 
n econling nressure gage ref(uired also. 

!l. Slight pffec t for mod erate variation. 
12. No effect noticed. 
13. Sargent met er accounts sa tisfaetoril y for difference of pressure. 
H. Effec t not marked; d iffieult t o detect. 
15. Ca uses slight error. 
lG. Sligh t variation not material; correction required for great varia-

tion . 
17. No effect on meters of proper d esign . 
l!l. Can be con·eeted for. 
20. A slight variation is not material. 

Following are the mannfa ctnrers ' d escriptions of what 
a.pp0ar t o be rhe m et er s m ost gen erally k nown in this 
eonntry: 

ST. JOHN l\fETER 

'Thrse 1r1PtPrs are mnfl e in vari 011s si zPs f or rnensuring steam 
for :: II pm·pos0s up to 1000 hp at. ~00 lb. g age p r essure ; tliey 
:we h ni lt fo r ron(innous 11 s0. A n extra heavy ty p e is made 
for mrrism in g- s11per lwated stenrn, compressed air and gases. 
They indi<-.nte on a dial, and al so hy a eontinnous curve plot
ted on a moving 11:iper chart, the ins t:a ntaneons values in 
boil0r and rate, in weig11t of s team, per honr; the curve 
<·.an he inte,rrntecl hy p la ni meter to give total s team consump
tion fo r a gfren period. T he chart mows at tlie rate of ½ in. 
per honr. In taking instantaneous readings of the m eter, the 
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lieight in inches of the curve abO\·e the zero line is ml.lltiplied 
by a constant to gfre the rate in pounds per hour; this con
stant must have proper correction factors applied if the steam 
l>eing measured varies materially in pressure from 100 lb. 
ga?:e, or i.f it contains superheat. Ten per cent moisture, by 
weight , in the steam makes the reading of meter 0.05 of 1 
per cent high. The meter operates on either live or exhaust 
steam, ancl at pressures above or below atmospheric. A re
eorrling steam ~rage is required in conjunction with the meter 
if it is to be used on pressures varying materially from that 
for whieh it is calibrated. Each instrument is calibrated at 
the fartor,v to within :2 per l'ent of accuracy by condensing 
and weighing the steam that has passed through it; a separa
tor is eonnected ahead of the mele1· when f•alibrating. Sev
eral hundred meters have been in nse for 10 years; calibration 
eYery two years is rec01umen1led. The principle on which the 
meter operates is that with a uniform difference of pressure 
on two sides of an orifice thron~rh whieh steam is flowing and 
a eonstant initial pressure, the quantity of steam passing 
bears a direct relation lo the siz(~ of the orifice. The size of 
the orifice in the meter is regulated by a tapered plug-shaped 
rn Ive, w hieh rises (opens) in proportion to the sream nsea; 
a difference of about 2 lb. in pressure is required to operate 
the valve. 'l'he motion of the valve is communicated directly 
to the indicating pencil. 

SARGENT METER 

These meters are ~ade for indicating directly the rate of 
flow in horse-power per hour, irre,;;pective of pressure, of steam 
used for any purpose and up to any capacity that can be 
lrnrnlled by a 6-in. pipe. The meter is intended for continuous 
sen-ice, but does not record or integrate. Each meter is cali
brated separately on commercially dry steam to within 2 pet 
cent of accuracy; very wet steam cannot derange the working 
parts, arnl moisture does not apprceiably affect the accuracy 
of indieations, but it is better to install meter as near as pos
sible to the boilers to avoid condensation water and obtain a 
steady flow of steam. Superheat in steam introduces errors. 
The prinC'iple on which the meter operates is similar to that 
of the St. John meter in that the steam passes through an 
opening varying in size with the volume of steam used; the 
i11dicati11g· needle is actuated vertically by the movement which 
rnries the steam orifice, and it is also influenced by a Bourdon 
spring· according lo the steam pressure, so that the readings 
of the met er do not have to be corrected for variations of 
pressure. 

DODGE FLOW METER 

The General Electric Company has recently developed a 
meter showing the amount of steam or air flowing .through a 
pipe, whatever the pressure or temperature. The meter is 
portable, and ealibrated for any pipe diameter from 1 in. to 
3G in. ]<'or steady flow one meter may, tlJerefore, be used on 
any pipe line in a plant. J;'or fluctuating flow this may be 
<lone provided the propel· calibration curve is used. The meter 
is as well suited mechanically to the measurement of periodi
cally intermittent steam flow, such as occurs when operating 
reciprocating engines, as it is for steady flow, such as occurs 
when steam is used for turbines, manufacturing purposes, 
heating-, etc. The calibration for these two conditions is 1.1ot 
the same. For engine use a speC'ial calibration is usually 
nec·essarv after the meter has been installed unless the meter 
is suffici~ntly remote from the engine. The meter bas been 
fou nd to be accurate within 2 per cent under all conditions 
of pressure and temperature; 2 per cent of moisture does 
not affect readings. 

The operation of the meter is based upon the action of the 
varying velocity of the fluid impinging on a modified Pitot 
tube. A plug containing funnels of desirable cross-section 
an<l form is screwed into the pipe in which the flow is to be 
measured. One funnel faces against the flow of fluid, and the 
pressure therein is equal to the static pressure in the pipe, 
pins the pressure due to the velocity head. The other funnel 
faees in the direction of flow and the pressure in this is ac
cordingly less than the static pressure by an amount depend
ent upon the velocity of flow. The area taken up by the plug 
is not sufficient to cause an appreciable drop in pressure in 
the pipe. 

Indicating Type.--Tbis meter consists essentially of a U
tube of glass filled for part of its height with mercury and 
C'onnected in a suitable manner to the above-mentioned fun-

nels. The difference in pressure in the two funnels is trans
mitted to the connecting tubes and causes a difference in level 
in the two legs of the mercury column. This difference in 
level must always be the same for a given condition of pres
sure, temperature and flow. The inclination of the tubes from 
horizontal (10°, 20°, etc.) is fixed by means of a level. The 
difference of level is read directly in flow per hour per square 
inch of cross-sectional area of pipe on a cylinder under the 
mercury tubes. This cylinder is quickly adjustable for any 
size of pipe from 1 ½ in. to 18 in., for any desirable tempera
ture range, and for any pressure from 75 lb. to 225 lb. gage. 

Recording type.-The recording meter consists fundamen
tally of two main parts, viz : The moving member and the 
stationary member. The moving member is made up of two 
hollow eylindrical cups which are connected at theiv lower 
extremities. They connect at their up'per extremities with 
passages in a block, which is supported upon knife edges. 
These passages are connected to the funnels by means of 
helieally-wound flexible coils. Supported by the block is a 
scaJe beam upon which runs a weight which carries the record
ing pen. 'fhis weight is moved back and forth by a helical 
s!'l'ew, which is rotated by a small electric motor fastened to 
one end of the beam. The motor is driven in either direction 
in such a way as to always keep the beam in a horizontal po
sition. The stationary member consists of a suitable base 
upon whi.ch is fastened the supporting frame for the knife 
edges and the upper terminals of the flexible coils. The re
cording chart and clock are also fastened to the base and to 
the casing· of the meter. 

This t)~pe of meter has been used on turbines as large as 
8000 kw suplied with steam through a 14-in. pipe. 

SARCO 1\IETER. 

The Sarco Fuel Saving & Engineering Company is about 
to introduce in the American market a set of indicating and 
recording steam meters which have been tried out carefully 
aJ:iroad. '!.'heir operation is based on the standard formulas 
of Zeuner and Na pier, relating to the flow of steam from one 
vessel to another and the drop in pressure which is thereby 
occasioned, and which bears a certain relationship to the 
quantity of steam passing. These meters are easy to install, 
as all that is required to be inserted into the steam pipe is a 
disk having an opening through it slightly smaller than the 
inside of the pipe; this disk is placed between ordinary 
flanges that may be already conveniently located on the pipe. 
These meters are mentioned as showing that the development 
is being carried to sueh conditions that large volumes of 
:;team can be measured at high pressure. 

GENERAL CONDITIONS 

The use of steam meters has so far been confined mostly to 
industrial plants where the steam consnmption is compara
tively small. The results have been fairly satis{actory. There 
nre many purposes to which large power stations can apply 
reliable steam meters with advantage. Now that their use on 
lieavy duty has commenced, the development will probably be 
rapid, and far better results will be obtained where· they are 
under the skilled attention of power-plant engineers, who, as 
a rule, are of higher class than those connected with fac
tories, etc. 

It has long been considered advisable to keep accurate de
tailed record of fuel and water consumption and electrical 
ontpnt of power plants. Records of intermediate conditions, 
such as steam consumption by various units, have been scarce, 
lnrgely on account of the difficulty of obtaining them. The 
steam records are also valuable, and it is to be expected that 
more will be seen of them in the near future. 

Some of the benefits that may be easily derived from the 
use of steam meters are: 

(1) Obtaining water rates of power units. 
(2) Obtaining equal duty from various boilers. 
( 3) Dividing steam charges to various sections of a gen

eral power system, such as railway, lighting, p'Ower, beating, 
manufacturing, where these are all operated from the same 
power plant. 

( 4) Detecting leakage through traps, pumps, flanges, etc., 
and los& by excessive condensation. 

In addition to the tabulated answers included in this report, 
the same users of meters seem to agree that they have al
ready found the instruments valuable for testing; for meas-
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uring twcnrnt cly small quantities of sLea rn , an<l gdt in g ap
proximat e divi sions of s(t'n m nsed fo r Yn rious processes. 
S ome e.ornpl a in of the hig h f•ost of t he mct<.'1·s nnd the s1nall 
vnriety of uses lo whieh a given meter can be ap pli ed. T11ey 
tlliuk, howen'r, that ther e is a large fit, ld fo r a sa tisfa ctory 
ins l.mmenL 

( c ) F f,UE GAS ANALYZEHS 

In tnking np the snhj ect of flue g,1s nna lyzen ;, yonr com
mittee has c11d<'a vorcd to se<·nrc snr h fa d s iu 1·egnr<l to the 
npplicntiou a nd 017 ernt io11 of instrnmcnts in llRC ns woul d give 
a basis for ascertai nin g their· pr:w ti rn l ndne as :1 part of the 
usnnl railwn y power s t.ation equipmen t. 

The rcsttl t of t he work we bm·e been nl >l c to do i ndica tes 
that thcRc instrn mcnl s at·c of tu1 q ucst ionah le n 1lue a nd the 
records, when properl y t nken :i ncl i11 le rpretr d, offer n men ns 
of detecting- defec-.ts, bot h in the cot1stn1ct io11 n nd opern tion 
of boi ler fnnm crs whi ch mig ht. not othenvi se be cxpo:--e<l. 
vVhcre only occnsionnl ol.J s<'1 ·ynl io m:; ._1 r e 111 ,' de, !he resn lts may 
be ns bencfici nl rs the o<·cnsional i 11 di cn tio11 of the stenn, <'n
gin e and possibly to a g reater dq.~Tee ; au<l wh C'l'C cont inu ous 
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rccor cl s nr c mnintnin ecl they offer n vnltwhlc incliration of. ihc 
clwraeter of t li c fi l' eronm operation. In fa<.'I, s:i:11c prom11w11t 
engi nee rs ~·o so f,ll · rs lo si1g·g·cst tl1e Jll'ndi<';1hilit ~· ol' de
tc1\ n i1t i11 0· ~crnrnte!Y lite e/TitiP;H'\' nf the boiln I>\' 11teat1s of 
tb e CO., 7cf•o n lel', f1°ue te111pe1·at 111:es n11d c·o:d n1wl,\··sis. 

_i\< ·<·o t1 1p,111y i11g < nrYc:-- slio\\' t lie g·c11er;il w:1y i11 11·l1ith se1·
er nl fac-to 1·s \·;; ry with \·ari,1tio11 in p< r <·e1ll ot' ('() .. ('111·1·< 0S 

J\o. 1 nnd No. 4 ;'I'<' tnkl'il frnm n ('11:?rl ,·,,rnp11tcd by ll. .T. 
, Ycst0 Yc1· :111 <1 ;1ppcnri11.:.:· in l'ower, of.\ pril 7, 1 !?0'-1. C11n·ps 
No. :2 n11d No.,-> nl'e tnken from Iii(• l"t'i ort l>,1· Prof. L. P. 
D rc<'k e11 ri<ke 0 11 t lie St. Lo11i;; b11ilel' tes'.s. ( '111·,·e No. :1 iR 
tl1e <·0 111 i>i1 1;1 tio 11 of' ?\o. 1 :111d 1'1>. 2. \Ye .tpj n'<'i:itt> th;1t the 
c11 n ·e l\o. :1 <· ,111 11<>1 he <·011siden·d ;•s ::<·eurnte, n11d is 01il ,v 
g- in'11 to i11<lic-:1t e (lie g·e1 1ernl <·011<litio11s exis'.i11g u11 d tlwt 
t here is n 1:oi 11 t in pr;1c!i<·,il op<'r:dion ll'IH·n' ft1rlli<• 1· l'ed uc
tio11 of th e nil' s11 p ply mn,v ac t to dene:1;.;e tl1(' <'<·011 0111,v. 

Tl1eorc! i<· nll v a11 <'X<'C'>'S of e\·e11 a small per <·P11t of' ni r O\·er 
thnt 11Pee!'s,1r.v to f 11r11 i;;h oxyg·e11 fo r nil t!iP <·0111h t1 s tii>l e 
shonld resul t in 11 0 loss by in f' omp l<' le ('0111h 11 s\ ion, hut prn c
ticnlly it is 11ot possi ule to secure tLc I borough clis tribuLion 

o f ! he ,1ir 11e<·essa ry to brin g· this abou t, and probably curve 
No. 3 mo re 11 ea rl y l'<' J>rcscnt s t he ,H•.tual condi tions exis ting . 
It. is prn p<'l' lo poi 11 t. out thaL 11 0 se t of <· 11 rvcs of this clturac
( pr <"ould be applieah le i11 any s peci(ie ensc on acco unt of the 
m1 ml'!"ou::- J:'aclon.; whic!J nrc J,ecul iar to each f unrn<"c a nd kind 
of coa l used. \Ve hu\·c also p lo((<:>cl 011 th is d inrt other data 
f'r o111 t es~s b,v I 'rol'. Bn'<·k enr idgc aL Uw lh1ivcrsily of ll linois 
showi11 g t Ill' net uni <'XCl'SR ni r ( <·urve No. (j) and the a ctual 
ern porn tion (t u1·\·c No. 7), from and at 213 ' Fa in·. per poun d 
of i:f. h free, d ry eonl. These l wo <·n 1 \·es a rc r elnl ecl as bei ng 
ma de fru111 !he sa me les'.s nn cl them we re va r iati ons between 
in <li\·i <ltw l lcs '. s dnc to cl iffrn iw·cs i11 th<~ corn posit·ion of the 
coa l used, t he ll ue-g,: s l etuJ;crnt un•s a nd ol!Jer items. They 
seem, howmer, lo be sullieie11tly u11 ifonu to ind ica te a defi
nite fo rm :ind di r<'elion, nnJ lo l'Ol'rohora lc the p oi nts we 
li m e en deaYon'<l tu bri11 g- ou t. 

A uumlw r of queRl io ns rela tin g- to boiler pla nts wer e Rent 
to the t11('l11her compa nies, with, lwweY<' r, but. to:np:1 ra liYely 
t'ew replies. Some of these q11 ('s[i o11 s nn<l repli es we give in 
tnbnl:11· J:'onn 11 nrl others nre Co \·e n ·1l i11 ou t· <"orninents. 

Iii the con1pilntio 11 \\' li ich foll o\\'s, sho wing the expcri-ence 
of n 1r ious f•on1 p a 11 ics with fl uc-g.is mrnl ,vzers, t lie c-ompa11ics 
rep lying- hm e ll<'e ll d csigrn1ted by SJ t' cifi c numlJerR which <lo 
not, ho\\' l'1 er , <·0 1Tcs1 ornl to the Rerin l numbers indica ting Lhe 
<"ornpan ies i11 tl1e compila tions pn°Yiously shown ou tllc ,;ub
jrd s ol: "Slenm Turbines" and ••Steam l\letcrs." 

D.\ T .\ 0::-. E XPE!tl I•: .:,;cE WITH FLUE G.\ S A)IAL YZE!tS 

Mon t h s 
in Servi ce 

Uoi lPI' 
Ilo l"Sl' DUWer Do You TJse 

Mech. Dra ft Type of Analyzer 
Capac ity 

Avg~ 
Lta J 

1- Ra r co ...... . 1 • •••.... • •.• . S,I JOO 
:!-4 ~n 1·co r e-

co rde 1·s ... . Recorder :24 .... 50,000 
1 Ra l'C O indi· 

cato 1· .... .. Indi cator G .... . 
3-Ados ..... ... :!4 . . . .. . ...... :!,On o 
4 - P a l'CO l'CCO l'<i e 1· lG •. . .. .. •. . .. 16.000 
5-Orsat . .. .. . . :!1 . .. .. ..• . . .. 1:1,1 10 0 
G-8a rco ..• .. . • :1 . . . . . . . . . . . . . G, ;:,oo 
7- U ch ling com-

p< s ime t e 1· .. 1 :! . . .. •••. . ••. 40 ,000 
8-P PIIl ing .. . . • li . • • • • • • • • • • • • lUO 
!J-J on es-.[ u I ia 

a llll Orsat .. ~•ear s .... .. .... 2.4;:;o 
lO- R;i1·eo . . ..... :! .... .. .. ..... l!l.:!UO 
1 1- Sarco . . . . . . . !l . . .. ...... . .. 1:i ,GU O 
12- R:t r co .. •. ... 1:! ••. .....••• •. . .. 
1 :1- Ac'os ... . ..•• :!4 •. ........• . 10,000 
14-Ados . ••...•• :!-! •• . . . . .. • .. • 

7,1:iOO 

20,\J 00 

1,800 
8,0 00 
4. <J<J() 
7, U-UO 

1,000 

ri .lllJI) 
11,UUO 

]);'o. 

No. 

No. 
No. 
1'o. 
1'o. 

No. 
No. 

Yes-partially. 
No. 
No. 

Yf's, if crowded. 
No. 
Yes. 

Find a D a il y 
Co l' r esp on :' •·n ce 
B Pt\\ een lligh 
r o, a n rl Low 

Con l ronsu 11p
tion l'<'I' K \V 

Average T'Pr ren t ri , 

Hand Fi1·in g or 
Stokers 

1-1\Iul'ph ;v nnd 
Holl PI' sto 1, Pl"S 
a n ·l l1and lil'-

llour 

co., rs uall v T'Pr r ent Ob-
Ol> tained Il sing tn in ed l' ri o1· t o 

ltecorder Using llecorder 

in g . . . ... .... . . .......•••• • 7 ......••.• .•• --
2-lt oney s t nk <' l"S 

<1:i pe r l ·<>n t 
:i ncl hn n tl fi l'
in g 33 JJP I' 

C<'nt . ...............•... • • • ..... •. • •. • • • • .--
3-Ila nd firing ..• Yes. •s lwn r e-

co nl P1· is on• 
Pl"H ti ng (ll"O))-
('l' )_v .. ...... . 12 t o 14 .. ..... Al'0llt 7. 

4-Rnnf'y stok 01·s.'fo .. .... ...... ] 1 .. . . . ....... .J to <1. 
f>- l ton ,·.v st11 k1•rs ..... . ... .. , .... ,', to 10 ..•••.• 4 to S. 
G-:ll 111"fJII.v nnrl ll ,l\·P nnt ,is >· pt 

mntl,·I C"hnin t<'Stl' tl this 011t. 
PTn tPS • • . . . • • . • . • • • • • • • • • • • • • • • • • • • • . • • • • • • 7. 

7-H S: \\·. c l1nin 
/.!T :I t1'S ....... Yf'S ........... 0 to 0.;:; ....... 7 to 8. 

i:::- I l:111'1 firin~ .................. 1:2 ............ 11. 
0-<·l>nin g-r:1t,·« .. :-,,:o rPconl ..... Ju to 1:i ....... S. 

1n-f'li:1in 
11-<.IInin 
1:! lbnd 

;:::~; ::~: :r·<1 ~ • : : : : : : : : : : : • 7 · t~ ·s-.3: : : : : : : == 
fi1·i11;.:- .. ,:-,,:llt 1,,,,,11 nl IP to 

rh l~d ....... 1:! ............ r. t,, !';. 
1'.l-Tinss st,,l,0rs .• Ye:, ..•••...••• 10 ............ AIJoutS. 
1.4-11:111<1 firin·!· lo 

Jim it, t1 r•xt,•11 t 
nnrl .T on 1' ~ 
stoi(('rs .... .• :0-:o •••••••••••• 0 .•.......... --

Loss on A,·,·1·11nt nf !11c;11flkirmt 
1\ ii· oe Exec:,;,; ,\it· 

1-r:xcr~s. 

3-Gl'rnt<' l' Joss SPPm0d t o lw 
frwn r•xc·c •ss ai r. ll nn ·I 
fl r11n rw1-~ \\'Pl'P np, 1 n ot1l v 
n !Jo 11 t ,,1> 1w 1· <·1•11t nr,· a 
n f t,·1· rrco !-~~p ,· wn ~ in 11 se, 
w ith out tcdut.:ing cava d ty . 

;\hl(t, (•0111 ,\11;1l,·"i~? 
',\"h,1t ls ti!,· .-\n-il.,·sis? 

1-Yr~. l:!,111111 II. t. 11. 111 ,istnre 
:: ))(•J' ("(•111. :l~l1 1 1 pt•r <"1•11 t. 

2-Ycs. ;ii t. 1 !.<11111 I,. f 11 111•1· 

lh .. .J l"'r t·1·11.t 111ni 0 t111·,•-
<;.:--, J1< 1 1· <"('Ill :1sl1. 7~1 p1•L' 
c-1•111 fix,•<l ,·:i rh11t1. 1 s.:; per 
c·,·nt n·lntilP. 

3-No-~,, <"!, nl"fii-1,1 :If 'It :'lfl· 
p r11~inrnt(• I>. t. 11. 1 ·:.;,111) 
tn 1 -1.I HIII 1 :: ~,.mi nn
tl11·nt'ilP scrPenin~s n pp1·0:-c
f11rn t,· L>. t. u. D,uuo t o 
11,uuu. 
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DAT.\ 0)1 BXPERIENCE Wl"l'll FLUE GAS ANALYZERS-Continued Ilas Maintenance of CO Recorder 
in Service and Operating Ac

curately Been Important? 
1-No. 

Has Exeessive Attention Been 
Due to Struetural Def ects 01· 

4-Excess ai r. 

5-Excess air through holes in 
fire. 

6-Excess a ir. 

7-Excess a ir. 

8-Excess of air. 

!l-First Pxcessive air. 
Second . an irregula r fire bed. 
Third, in s u11icient air. 

11-Excess air. 
12-Insutlicient air through fire, 

exeess nir by infiltration. 
13-ExcPSS a ir. 

14- Ail cnuses. 

\\' h er e f'\Pv ern I Fu maces Dis
elrnrg<' Th,. i1· nnsr-s Into One 
:-<tack. Is It NPCPSSa r y to ll nve 
a Continnnu:s ltecorcl of l~neh 
l➔' nrnn,·e, Or Will Not a Record 
of thP Staek <}a s 1Tse<I Give 
_\II 1l1 P Informn t io11 That fa 
l:sua lly RP(]nire<l "! 

J - f'\.,par:it P s ta ck. 
2- C'on tinuorn; record on stack. 
3- Heconl of ench f ur11 ;1cP is 

lw><t. hnt goo,1 general idea 
can be g,1tten from gnses 
takPn from stn ,·k or fuel. 

4- Con tinn ous reconl for ench 
f urna ce ;;p,, mP<l best, but 
with <'X I><•1·icnce not u t>ces
s a 1· v. 

G- 1\"e hn VP indivi<Inul stn<"]{S. 
7- Rccord of Pach furna<" e is 

lw;;t. a s i1 indi ca tes j ust 
wh <' rP low CO2 is. 

S- -
!:l- En ch ba tterJ·. 

11---

1'.?- Not fo r inrliYirlual boil<' r s, 
sPpn ra tP reeor<I ,-; n Pcessni·,. 

H-Re>co 1·c1 of individual banlrn 
or hoi! P1•,s a1·e kept. 

14- Eneh hoilff. 

I n the FJ vf>nt of I•'iruling That Ite
co rclPI" Tn <licntPs Unsatis fa C"tory 
Concli t ions, Whnt :-teps H ave 
Yon Tnk f>n to Improve R r:'sult;;? 

1-Stop IPak s. 
3-Clean soot from ga s conn~c

tion s pipes a nd stop air 
Jenks if nny. Also stop any 
ail· IPa ks through boiler 
S(' tt ings. 

4-Wa t<"h <"on dition of fires. coal 
and boil<'!" settings. 

5- ImprO\·P· fir<', us ing ca re to 
s t op h o!Ps. 

6-Stop pNl air lPa ks in SPttings 
aml maint ain 0d hett <' r fires. 

7-Experimenting with diffPrent 
methods of firing; fire thiek
n Psses. grate s peed . Ptc. ; 
c lrnnge in furna ce set tings, 
ovPrhau ling stokers: elimi
nating lea lis in SPttings. 

5- Regulate air s uppl y. Gener
ally too mu ch air will 
c-n u se most of t rou bl e. 

9-Look fo r irregular fires. Ree 
if draft ove1· fi rP is good. 
To correct thicl, fires and 
1·rg11late a it· s upply under 
grates. 

11-,Vatch fire closC' r , g i\'e usua l 
attPntion morP often . 

1 '.?-Showed more air nece<:sary 
for anthracitP buckwheat: 
and la rge infiltration. 

13-Investigntp Pause and proceed 
a ccordinglv. 

14-SeP some treatise on combus
tion. 

4-Yes, 14,200 b. t. u.-8 per 
cent ash, 2 per cent moist
ure. 

6-Yes, 12,800 b. t. u. avernge 
moisture 4 per cent , asb 10 
J)f>r CPllt. 

7- Ye;;, b. t. u. 10,200- moisture 
14 to 17 1wr CPll t. ash 14 
to :!O per CPllt. 

8-Yes, b. t. u. comm. 11:388, 
mois ture 4.G9 fJ<'r c<>n t. ash 
J 7.fl7 per cent. average fo r 
1; mos. No, 2 Buck. 

9- l\Ioisture, 2011. 
\"olatile mntter, 4 0.GO. 
I<' iXf>rl c·n rbon, 4S.4 5. 
Ash, 8.3G. 

11- Yes. 
12- 12,000 b. t. u. ash 18 to 19 

p er CPU t. 
13- i\Ioist nre. l. 78 pPr cent; vola

tile, 30.:!7 per cent; fix ed 
cu 1·hon, G4.3:!: su lphur, 
1.GG: ash, 11 .!IS. 

14~ 12,GOO b. t . 11. ; moistnrP, G.5 
1wr ,·ent ; ash, 11 per C-f>nt ; 
voln tile , 2!l per cent ; fix<'d 
cnrhon. 55 rwr cent; s ul
phnr, 1.G per cent. 

T>o Yon Find 'fbat Your D:11npPrs 
Her1ui1·r• i\lneh i\Ion• PrPqU l'nt 
llegu ln tion TI,nu i:,,fore th e In
;;t all at ion of tlw CO, RPeorder? 

1- Have not ohs<'rved any. 
2- Indi rato rs on each boil er. 
3- Harnl <lamper shoul d be given 

rnore att Pntion. 

4- Not s in cr op Prntor s have be
c·ome aerustomed to proper 
a p1wa 1·ance of firrs . 

<l-
7 ~ Yer~' li ttlr 111 01·<'. 

R- 1\'e use an a utorua tic dam per. 
!l---

11 - Yes. Draft gages an d dam
p0r easy to a,lju s t at"<' valu
abl e. 

12- Ko. 

14- No. 

ran Conditions of Firing BP 8 0 
n PgulatPd as to Givf> C:ood Re
snits \\'ith Iligh 1'P 1· Cent of 
CO, in F lue Gases From Only 
n Frequent Analvsis? Or Do 
You H<'gard it E ssential ' I'hat 
to Obtain He,st Results a CO2 
lteco rcl 0r f-h ou ld B e C'on sta u tlv 
Indi<'nting the Per Cent of CO, 
in F!uC' Gases? 

1- Yes . 
3-l\fost satisfactory info rma-

1 ion can Ile got ten from 
eou~tnnt ly indicating ap
paratus. 

4- f'onst'nnt ly indieating seems 
lwst. 

5- E i1her mPt hod is sati .<:fac
to l'y, lmt o continuous rec
ord is obvious ly better. 

6- - -

7- ·B<'st res nlts obtained with 
<'Ol1Stnntl v indi cating ancl 
r ecording instrument. 

8-Recorcl should br contin uous. 

!:l- RPcord s hould be continuous. 

11-Con t inuous method~ good to 
t0ach fir emen: aftPrwa rds 
a n a vernge for the day 
s hould kePp him up. 

l'.?-Hove n ot bf>en a hlP to make 
any imnrovements by meth
od of firing. 

13-Continuous record n ecessary. 

14- --

2- \'er y difficult to keep in op
erating eond ition. 

3-No. 

4- No, s light. 
6- No expense. 
7- Hr c1ni1'ed some time from a 

technical person, no factor 
in expense. 

8-No. 
!l- No material expense. 

11- Young man who samples eoal 
attends. 

J 2- No expense, attention trifling. 
13- l'rnctica lly nothing. 
14- $2._0o per 111011 tb per r ecordel'. 

Lnek 01tt;~~f;i1i? Skilled 
1---
2- Principally acct. Instrument 

Itself. 
:3- l'rincipal attention required 

i~ in preventing and re
pai1·ing air leaks In connec
tions. 

4---
6---
7---

S- --
D-Delicacy of adjustment. 

Trouble of flu e vibration. 
11- 0nly tl'ouble caused by mov

ing instrument from place 
to plaee. 

12---
1:1- - -
14- Iloth causes. 

Iu bnt one case were we able to secure data showing any 
,lcfi11ite results as to coal per kw-lwnr before :rnd after 
using the recorder. Thi8 showed a rednction from 4 lb. to 
~L:i lb. per k\\'-honr, and from other comments it seems evi
clPnt thnt the nse of it has genera lly been considered bene
ficial. In two eases the coal since nsing the recorder was 
givPn as 2.92 lh. and 2.9 lb. kw-honr. 

\Yhilc many improvements have been made in the design 
all(} constrnction of these instruments in the past few 
years, and wl1ile the reports clo not indicate that the main
t enanf'o is a serions it em, nevertheless it iR hoped that fur
ther effort will he made on the part of the manufacturers 
to simplify them nnd make them less a lahoratory instru
ment, so that th ey will feel more at home in tho fireroom. 

In m<ler to get the most accnrat c in<licntion of the action 
of the fornnr·e i1 self, the gas collector shonld be as near as 
po;:Riblo in the line of circula t ion to the point where com
lrnstion ct•ases. Tes ts should he made Of'casionally of the 
gus nt this point to check ag;1in:-;t the r0cord taken from 
t he fin e to indicat e the air lea kage, if any, between these 
points. The location for the collector usually seems to be 
prcfetTPd in the fln e bet ween the tlarnper and t.hc boiler 
l11b0s and pl;1rcd so ns to be in a flow of gas of average 
qua lit y. Th(' gas collector which seems to give best results 
is of %-in. or 1-in. pipe with 1.,-s-in . holes bored at frequent 
intervals thronghont it s ln1gth, ,rnd the end capped. Care . 
shonlrl he taken that the total nrca of nll the holes is les8 
tha n the area of the pipe, othcnvi~e more gas will be taken 
throug·h the holes near the exit than through those at the 
ont(•r end. 

1'he conRensns of opinion seems to he that the best rc
snltR can he secm·ed with a. recording analyzer in the main 
fin e. supplement ed by an indicating instrnmcn t connected 
into th e b1·p0d1ing of each boiler nnd the instrument placed 
so that th e 11rc111en can t'asily sec the indiention for each 
boiler. 

It had hPPn s uggested to us thaL in order to improve the 
econom.v of a plant it would be a feas ible plan to pay a 
bon\18 to fir emen bnRed on tho CO, record, hut we were not 
ahle to fin,1 any one who had actnally tried this out. One 
1·0pl _v indicnt ed that they cncomngcd th eir men to get good 
reeonls by a s_\·s tem of promotion. 

It i8 easier to maintain a high CO2 record with stokc-r 
I ban with hand firing owing to the unnecessary air admitted 
through th e doors when stoking. 1'hc most common error 
in method of operation of furnaces, which the recorder 
Rhows, ' iR the admission of too much excess air, and by 
wa tching the recorder and regulating the air snpply or con
dition of th e fire more frcquentiy, a higher economy of 
operntion may be secured. 

In one repl.'· only was the opinion expressed that a record 
of other gases than CO2 was desirable as far as ordinary 
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operation is concerned. It can be imagi1wd that for an ex
haustive test on a boiler or ou a particular coal it might 
be llesirable to have' a record of CO and O, bnt in ordinary 
operntion it is felt t ha t t he record of CO, gives all tlw 
information ! hat is necessary to secure a high economy. 
Only three n·plies indicakd that the !'ecord<·rs were reg
ularly tested. 'l'his shou ld undoubtedly be dune, as there 
is poi::sibilit.y of errol's due to condition of receiving pipes, 
as well as in th e solutions nsed and the instrnlllL'nt itself. 

RECOMMEN DA'l'IONS FOit FUTURE WORK 
The investigations of your committee have brought forc-

ibly to its at!Pn!.ion the appnrently indifferen t. met.hods of 
operntion prne!ised in many power stations, and partic
ularly in the boiler l'oom. \Ve believe t hat there. is far 
too lilt.le attention givL•n to ecunumy in th<• boiler room and 
think that a careful and sys tematic use of apparn! ns avail
able would result in a great saving. 

vVe believe tlrnt the wor k of a Committee 011 Pow<•r 
Gene,ration should be contin ued, nnd that f lll'tl1er reports 
should be expectrd next yea!' 011 the s nl>j Pct of CO, re
cordPrs in addition to an investigation into t he use and 
merits of draf t gages, pyromet ers :iml sys tc!lls ol' damper 
control. \Ve also th ink that an inn,-ligation as to the 
merit of buying coal on a basis of analysis shonhl :it some 
date receive att ention by such a committee, !og<'!h<'t' wit h 
a;1 investigation as to methods of making analytica l !Psis 
of coal and t he USl' of <' alorimeters. 

-----·♦·----

CLAIM AGENTY MEETING- WEDNESDAY 

The closing session of the Claim Agents' Association 
0pened at !J.30 a. m. Presid<,nt Goshorn vvho presided 
stated that the nnwndments to the by-la~vs and constitution 
proposed by !be execut ive commit tee had been considered by 
the executive committ ee of the parent organization and a 
decision reac!ted to refer them for action to tbe 1909 
executiYe c01nmittee of the Claim Agents' Association. 

The question box was taken up, but as tbe questions had 
been fully answered by let ter and the answers printed, 
tbere was no discussion. A discussion of tbe '' 1\Iedical 
Side of t he Prevention of Accidents'' had to be omitted, 
owing to the fact that Dr. Fairchild, of Iowa, and P. P. 
Crafts, who \\'ere expected to lead in tbe discussion, ,1·ere 
no t present. Under tbe head of general business, President 
Goshorn spoke in detail of till' working of the index system 
in his office. 

As reported yesterday, tbe nominating committee handed 
in the following nominations: President, C. ,V. Hardin, St. 
Louis; first vice-president, E. C. Carpenter; second vice
president, Julius S. Harrison, Jacksonville, F la.; third 
vice-pr esident, Dr. F. ,T. Ryan, Syracuse; secretary and 
treasurer, D. B. Davis, Columbus, Ohio. T!te secretary was 
then instructed to cast a unanimous vote for the offieers as 
nominated by the committee. 

President Hardin, after a short. addn•ss, stated t hat in 
appointin g the executive committee he would give spe<>ial 
preferenc-e to New York as a geographical centre, and ac
cordingly would appoint James R. Pm Lt, of Baltimore; 
Joh~ J. Reynolds, Boston; Mr. Brown, of Newark, and 
K R Roberts, of Knoxville, Tenn. 'l'he president ap
pointed, as a committee on employment, H. R. Goshorn, of 
Philadelphia, chairman; T. B. Donnelly, of Connellsville, 
Pa., and J. E. Joyce, of Rochester, N. Y. As a committee 
on ways and means, the president appointed W illiam 'l'icb
enor, of Indianapolis, Ind., chairman; S. W. Gunsalns, of 
Webb City, Mo.; R. H. Shonen, of Allentown, Pa., and 
S. W. Baldwin, of Fitchburg, Mass. 

A rising vote of tl1anks was th en tendered to tbe retiring 
pres ident :111d also a vo te of thanks to I•'. \V. Johnson, for 
his work in prC'paring lbe entertainment and smoker of 
the pruviotts evcuing, and to the secretary and treasurer. 

---◄-♦·----

SECOND ANNUAL DINNER OF SOUTHERN RAILWAY 
AND SUPPLY MEN 

Last year the supplymen traveling south conceived tbe 
happy idea of entertaining during the convention then being 
held the r epresentatives of Soutbern eleetric ra ilways in at
tendance. Tbe dinner given was a great success, and it 
was <leci<led to make t!te event annual. On Tuesday eveniug 
t!te second annual dinner was giYen at 7.30 in the Chevy 
Chase room of the l\Iarlborougb- Blenheim, where the tables 
were arranged in the shape of a horseshoe magnet, in whose 
field of fo rce all tbe dement s of mut nal attraction were 
strongly and immediately <leYeloped. A most admirnble 
dinner \\'HS SC'l'\"ed, lo the an·ompaniment of Sau!erne and 
champagne, and then fragrant clouds of smoke from the 
Southern WPed em\Tapped the ga thering as i t indulgefl in 
the Southern girt of ora tory. There were ~l7 pr<'senl, and 
3G eloquent SpC'ed1es were m:ule, all tinged wit b the spi rit 
of fratern ity and neighborliness. Optimism, too, p C' r vaded 
the freqtwn ( referenc es made to the outlook in the SOL1tb 
for brighter days and a ret urning prosp<·rity. 

'l'he list of ! he basts and guests fo llo ws: 
T. \Y. l 'nssalaiguc, (o:1stmaster, su1wrintendent Charles

ton ( S. C.) Consoli<lated Railway, Gas & E lectric Company; 
J. B. l\JeCiary, The ~heffi<• l<l Company, Sheffield, Ala.; Geo. 
H. Harris, manager, and C. A. Avant, claim agent, Birming
ham Hail\Vay, Ligbt & Power Company; C. i\I. Cory, audi
tor, Dinningham Railway Lig-11! & Power Company; H. X. 
Hunt, superintendent, anil \V. T. C'nlquitt, general counsel, 
Georgin Hailway & Electric Company. Atlanta; W. H. Bm
rougbs, S<'ere!ary and treasmer, i\l emphis Street Railway; 
S. A. Hedding-, eleetrieal enginee1·, and Harry Flynn, audi
tor, Ueorgia Railway & E lectric Company, Atlanta; E. A. 
Longmire, master rne<·banic, Norfolk & Portsmouth Traction 
Company, Norfolk, Ya.; Geo. E. ,,illis, Sterling-1\feaker 
Company ; D. A. Hegarty, general manager, Little Rock 
Ligbt & Railway Company; H. l\I. Bengler, Ford, Bacon & 
Davis, Birmingham, Ala. ; C. R. Caskle, secretary, Nashville 
Intermban Railway, NasbvillG, Tenn.; C. B. Bncbanan, gen
eral superintendent railways, and C. C. Johnson, purehas
ing agent, Virginia Passenger & Power Company, Rich
mond, Ya.: \V. A. l\fo\Vhorter, Galena Signal Oil C'uinpany, 
Birmingbam, Ala.: Jas. R. League, general manag:er, Au
gusta-Aiken Railway Company, Augusta, Ga.: Chas T. 
Do<>n, pnr<'hasiug agent, Bil'mingbam Railway, Light & 
& Power Company, Binning-ham, Ala.; ,Jack L. Thurston, 
Ilildretb Vamish Company; Perry ,:Ya mer, president, :N" ash
vi lle Railway & Lig·bt Com pany, Nasbville; I<'. H. Coalidge, 
Ameriean Brake Shoe & Foundry Company, Atlanta; Sid 
,Vales, National Brnke & E lectric Company; A. l\I. i\Ioore, 
mastel' meehanic, Georgia Railway & Eledric Company, 
,\tlanla; S. C. Watkins. Atla nta Car \Yheel & l\ Ianufaf•tnr
ing Company, Atlanl:1; Ross F. Hayes, Curtain Snpply 
Company : D. A. Proetor, <·hief engineer, NashYil le Inler
urlx111 Rnil\\'ay ; D. C. Frost, superintendent, Lynehhurg 
Trae!ion Company; 'rbos. D. Gay, seeretnr)· and purebasing 
a.r:cn! , X orfolk & Portsmouth Traction Company; J. E. 
Slimp, Ohio Brass Company, Atlanta: \Y. H. rneun, vice 
p resident and genera l manag·er railways, Georgia Railway 
& E l<>c!ric Company, Atlan ta; Geo. H. l\lor!on, Galena Sig
nal Oil: A. B. Skelding, general manag·er, Tidewater Power 
Company, Wilmington, N. C.; F. L. l\ lnrkh:1m, .T. G. Bl'ill 
Comp:rny, Atlanta; S. G. 'l'urner, lUlan!a Car ,Vheel & 
l\Iannfadnring Company; \V. 1\1. Bisel., National Brake & 
Electric Company. 

During tbc evening a good fla sh-pboto was secured, of 
which F . L. Markham, <·lrnirman of the dinner r-ommit.t ee, 
will be g-1:td to send a ropy to every one present, as a 
souvenir of a very happ_v and auspicious oecasion. 
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REPORT OF COMMITTEE ON STANDARDIZATION* 

BY W. H. E\'ANS, CHArnllIAN, H. s\. BENEDICT, R. C. TAYLOR, H. H. 

ADAllS, JI.I. O'BRIEN, J. )1. LARXED, II. W . BLAKE, C. B. 

FAIRCHILD, JR., L. E. GOU LD. 

At n, rne<>ting of tl1e Execntivc Committ ee of the .Ameri
can Stree t an<l Int erurban R ailway Bngin<>ering Associa 
tion, held in New York CiL:\', on Jan. 30, 1908, a canvas.; 
was made of the snbjeds to be tak<>n np for stand anliza
tion this y ear, but your comrui lt<>e found tlrnt the topits sug
gesl ed wer e enti rely too numerous to consider in t he interven
i11g time. It was therefo r e cl eeide<l to select those whiC'h ap
peared to be the mos t importa n t and :1ppare11tly demand ed 
the earliest eonsid <> ration. The commit t ee fina lly chose fol· 
discmsion this year the following subj ects, a ll of which 
lwv e a close rel a tion wit!J each ot her in connection with 
the establishment of a st an<1ard heig-ht. of car equipment 
:1 b 0Ye the level of the rail: 

(a) Standard Height of Couplers for City and Interurban 
Carn. 

(h) Sta ndard Automatic Couplers for lnternrban Cars and 
Rac1ial Draft Hig·g·i ng·. 

( e) Standard H eiµ:ht of Platforms. 
(d) S tandard Heig-lit of Ca r Steps. 
(e) Standard Hei;.d1t of Bumr ers and such other minor 

subjeets :is the committ ee might see fit to take up for 
eonsiderat ion. 

LA8'f YEAR'S REPORT 

Yonr commit tee is pleased to be able to state that it has 
no recommendations nor suggestions fo r changes to be made 
in the st andards a lready adopted by th e Association as the 
rcs11lt of the repo rt of this committee at the conve ntion at 
Atlnntic City i n 1907. Th ese stand:ircl s seem to have met 
with a very general approval, and it is grntifyi ng to this 
committee to be ahle to rep ort that the stand:irds then 
adopted are being seriously consid er ed by variotis elect ric 
railway companies and rapidly adopL C' <l b y othern through
out th e country. This applies part.icul::lrl,v to (1) axles, 
journal bearings and journal boxes: (2) brake s hoes, brake 
shoe heads nncl keys, and (3) standard section of tread 
a nd fl a nii:e of wheels. 

It is g~ratifvin!!.' to not e also 't1wt they are not only being 
a dop ted~ by t'iie ~operating companies, bnt by ear builders 

and man nfnctnrers generally . Yonr committ ee tnkes this 
opport nnity to express i ts ap;11'ee iat io n of the co rdi al snp
porl of mannfadurers a nd com;1wrcia l concerns generally 
in bringing· a bout th e use of these common standards in 
elect ric ra il\\' ay equipment.. 

l\lEETINGS DUP.IXG YEAR 

F'or the pnrpose> of thoron~:lily con;eiclering the subj ects 
t al,rn up for sta1Hbnliz.1tion tl1is year, t lie eommittee lwkl 
nwet in!.!s ,1t Pittslrn1·g, l'a., on ~[ay 7 nnd 8. and at l\i:1:2:ara 
Fall~, Onl., <lll June 2!) nnc.l :rn, Lhe falter 111<'('1i11g bein~ 
iwlc.l in eo11j·melio11 \\'i[li the 2rilh annual ec.11\'l•ntion of the 
Stn•c•t H,1i]\\'n,\· .A:-·soeiation of the St:~tc cf ~C\\' Yurk. At 
this time tlie eo111mittce was favorC'd with quite nn extensive 
exl1ihit lJ\' tl1e n11'ions 111anufac:.:t11rers o f tl1ose p1rts of th ~ 
eci uipmcn.l whieh \\·ere u11der consi<leration for sta11(!Jrdiz:i
tion, csp<>ciall,\· of autonwtic cn11pl0rs for inl<>rurb:111 cars. 
An otl,er 111ccti11g- was he ld i n Nell' York Cit y, on A ng. :21, 
for t he purpose of finally considcrin~· a 11cl drafting thi,., 
report. 

*Itrnd hrfOl'e tlw AmP1·1rnn !'strPPt nncl Tntrr11rhnn Tinilwn:v F.na-1-
DPPrlng Association, Atlantic City, N. J., Oct. l:.!, 13, 14, lj and lG, 
mos. 

Your eomrnittee rec-ognized that the establishment eif 
st andard heights wns a most importa nt matter and that it 
wou ld not be achisable to proeced " ·ithout full information 
in rPg ard t o tl1c la t.est prn<'liee a11c.l a11 y standards which 
l1:1cl been adopted hy iudividnal roads th roughout the coun
try. ..\ cl:lta s heet was conseque ntly sent to all member 
cc,111panies of the assoeiation, a nd the information thus se

c•m ecl was Lahnlat ed and eonsidered hefore deciding upon 
tLc rceommeuded stanclar<ls, whic'.h nre herewith sub::nitted. 
.A eopy of the data sheet sent out is appended to this re
port, t ogeth er with th e compiled information and an i11dex 
of tile com panies which r eplied. 

.At ench of the meetings of tliis c·o1111nitt ee representatives 
01 the v:uio us manufacturers of th e equipments were pres
ent aucl mat erially assisted t he eo:umittee in mTiYing at the 
r eeomrnendntions embodied in thi s report. Abstracts of the 
discw-sions nl th ese tn('et ings Jrnye been p rinted and widely 
ein· nla t cd, with the r esult that. the progress of the work of 
the eom mittee from time to time has been reported to the 
p u blic generally and, so far ns the eommitt ee is adYised, the 
r(•eommenclat ions have not 11wt. with an,v deeided unfavor
:i ble comment. 

(a) S'l'ANDA!m H EIG HT OF COUPLERS FOR CI'l'Y AND INTERURBAN 

CA l;S- INTEH URBAN 

The eonsidcrat ion of the question of a standard height of 
e<mplc-rs for inlennb:111 ears clisclused the fnet that there 
is no general aeC'eptl'cl prarti<'.C in this respect at present. 
The height. Yary fro ::n that ordinarily used on city cars, say, 
20 in., to somewhat above the stanc1arc1 for steam railroad 
equipment. The dHelopment of the interurban railway 
business, particularly throughout the l\Iiddle ,Vest, bas 
demonstrated that it will be mos t desirable to make the 
heig ht. of eonplers for internrban cars the same as that 
w!Jic-h has sen-eel as standard for st eam railroads for a long 
puiod of years. This will permit the two classes of cars 
t o conple automatically, an i mportant consideration. 

Your committ ee, therefore, recommends that the stand
a1 ·d heig ht of couplers for i11ternrban cars, from the top 
of the rail to the cent <>r of the coupler, should be 33 in. 
ThiR is the standard adopl<>cl for all sleam railroad pas
senge r cars. 

Th e eommittee 's inYcstig-ation also developed that there 
lrnd been li t tl e, if any, effort to staud a rclize the height of 
c<•nplers fo r eleet.rie c:11 s in eit>· scniee, t h<>rc bei ng a g reat. 
Yaria tio11 in th e heip:ht between cars of earl y ancl of rece nt 
c·o11s t nl('.tion.· This is ohje C' t io11:1hle, heeanse it is fre (]nently 
ne:ecssa ry to C'ouple th e:n . to;::·e ther, especi nlly in enses of 
d isa bl <> d cars, in orcl cr t o clear t he l ine. A s ta ncbrd IJCig-ht 
is a lso neeessary S') th a t prope r eonneeting lnrs or eoupl ing 
arr:rng·ements enn be prnd1l ed bet w<>en the high interurban 
eHs :111d t he lowe r cit~· ca rs. 

Yo111· eornmittee 1·ec0:nmcnds that the standnnl !wight of 
C'Onplers f,: r c·ity cn rs from the top of the r a il to t he eentcr 
of the co11pler be 21 in. 

In eonsid2ri 11 g- tile type of coupler to be r ecommended as 
s tanclnrd for ei ty c:,n;, you r com mi l lee finds tli a t the most 
cc:mmo n fo rm is a b:1r nnc1 poe k<>t pin co11pli ng-, o f prac
tica lly th <> li nk n n<l pin type , la rg·:• l ,\· beca nse the1·e has been 
n ,·c ry wid e vari a tion in the height of coupl ers on city cars. 
A number of :rntomatic couplers of the link an d pin t,\'pe 
haYe heen de\'isc·d, howeve r, and some of them have g·i ,·cn 
g·oocl s:1tisfaction in cit~' service. Yonr commit tee belie,·es 
tlwt an automatic coupler of some type could be nsed and 
would often be c.l es

0

irable for city cars as well as for inter
nrban cars, and if the height of eity couplers was stand-
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ardized mnch l0ss t ruuble would be cxperienc0d in obtai n
ing su<'h a conpler than has b0cn the case in the past. It 
lrns been suggested that a coupler similar to t.hat recom
mended for interurban cars, b ut rednc0d to onc-hn l f or 
t hrec-quadcr size, conld be so 11scd and would be of a d e
sign and type that had been thoronghly tested both as to 
s treng th ancl the necessary operating 111 ec lla11ism. Your 

eornmi ttce, howe\'er, does 1101. f e(•l t hat coupl0rs for city 
<·ars have been sn f'fic·ic>1itly clc' \'(• loped at this time to allow 
it to make n p csitivc recomm0nda l io11 as lo a sinll(lard for 

<"ity enrs, and recommends t l1a i 1 his s· 1bjcct hr- co11li11ned 
for considerntion for nt. lenst another year, or until a coupler 

has been clevclo1wd of i:;uffieicn( 11101·it to IIW(' I with gene ml 
,1pproval a nd snitnhlc for mloption as s(an1brd. ft should 

further be nn<lcrsloorl that it is unt within th<• proviuee of 

Jliis committee lo rec-om111c1Hl for n <l optin11 b_v ll1is Assnei
ntion n t ,vpc of co11pl<•r whose manufacture· is restri1·(<·<1 by 
pa(c11(. rights. 

( h) STANDARD AU1'OJUA'l'IC COUPLERS FOR IN'l' E IWHBAN CAHS 

AND RAI>TAL f>R.\F1' RTGGTNG 

111 selecting a proper type or pat tern of eonpler f()r inter

urban cn r s, your con1111i t t0e l1as beP11 eonsiLlPrnhly handi

(·appcd from tb.c fnct tlin( ns _v<'I no form uf an(omnti<' 

c•oupler and attae hm<' n( has b0<'n <levclopecl in prnet ieal 
se rvice by which iutPrurh:111 ears ea n he c•o11plrd tug-cih0r 
.~nd can also h e dircdl ,r <· 011pl P1l to s(nrnlJ)'(l s(L,:1m railroa<l 

('.Hl'S. 'l'b.e cliief rlimc~nlt.r h ns hec!n c:111s~·d by shol'L l':1<1ius 
<<nrves in city streets ,in•r wb.ieli the> int.ernrban ears hnYe 

to opera t e. A number of <10sig-ns of coupl01·s whicl1 dnim 

t,, o\·ercome this dif'lfonlt,\· lrnni been sub nit led (o tlw c•o111-

111ittce; some of them \\'<'l'e fa \·ornbl,v eonsid0r0<1, Ind it ii:; 

th e op inion of tlie eom•11iltec that i11P d esign of a eouplPr for 
i11ternrb:111 eleeti ic ra ilwny eon<litiorn, h : s no( progre:-:sed 

snffieientl,\· )'ei to warrn nt >'onr com·11ittee in r0<·0111 11e11ding 
a pnl'Licnlnr t_vp<' or p:itter11 as sta ndard. Your eo:11111itt0c, 

however, d oes recommend that for internrb:in sen·ie0, in-

The committee bdiev<'s aml ha,; bceu assured by a number 
(lL manufacturers that sueh a coupler can be developed, and, 
if possible, s:1111ples will be exhibited by various manu

facturers at tliis convention. 
Your eommit(el', ( hercfore, recomrne11<ls the adoption as 

s tandnnl for interurban railways of a. co upl er of a vertical 
pl:111 e t.yp ,! wliicll will Ii we (he same con tour lines of knnckle 

nnd guard arm nncl will a11tomatienll,v conple witb. sLandard 

st0am railrond couplers. 
T he draft. rigging ancl dra\\bll' support,; for these couplers 

should nlsD be such tliat, with sucl<l<•n changes in the grade, 

Standardiz:ition-Diagram Accompanying Data Sheet 

th e v0dienl displ~1cem<'nl uf illL' couplers with n•frrc~trne to 

l'neh o th er \\'i!l not he snfficicnt to eansc tl1c knuckles to be

cc•me disengaged. 
In rPg;anl lo th e length o f ;1 r:idial coupler, tnking into 

(·011sidc rr.(ion tlw n1rions t y pes of cars at present in service, 

>·onr <·om mil Le<' t·c•co111 me1Hls t b.n t tb.e dista nee fro:n the cen
t er ()f the prwke t pin (u th e pulling fnec of coupler be :34in. 

This l<'ng tb will upp ly Pr111,tl l \· as \\'c•ll for cars in city 

se rVlCC'. 
Y our L0 om111illeP ,1!s:1 n·L·om111nHls llwL 011 cit~· ears where 

t he bu 1111wr n1Tang·e'11e 11I will p er:nil, ,1 poekc>t cnsting 

should lw placed 011 the top of t he hnmper, tlw c011tcr of t he 
pocket to be :35 in. aborn the top of the rail , and the cnsting 

to lw of ample ;;trength n11d properl_\' bracNl, so that by 

t_;{TY CAR 

Standardi:::ation-Diagram Shov;ing St:mdard Dimensions fer City 2nd Llterurban Cars as Recommended by the 
EngineEring A sscciation Standardizat ion Committee of 1207-Hl08 

eludi ng bngg:nge, express nnd freig ht (•nrs, a type of coup ler 

he,id shou ld be adopl c•cl which will h n\'C the s:mie rnntonr 

li11<'s of knuc· kle nnd gnanl nr :u and will rou pln autom alic
nll _y with s team rnilronLl <'.0 11plcrn uf the vertical plnne type, 
but. of ,;ome impn>v(•d design or with s ome aiiael11n e 11i which 
,,ill prevc•nt tli e conpl<'rs from " lrnckliug out'' \YhP n 110:n'.\' 

j11ll'r111·lrnn cnrs are pn:--hed around short radius curves. 

1110a11s o f' a i:; :1iL~h!P lur ci t)' ears <':lll be <'Ollp lc•cl 011 a h•vel 
wi(l1 the a11t0111ati1· eonpkrs wlii<·li will b(1 s(:rnclarcl for 
int Pl'nrh :1 11 can:. 

For this purp":-.e it wo11l11 apJlC!Ul' lhnl al the present. time 
nt· l0,!st it wonld he nLhis .1 hle lo 111a i11l ai11 a hnk i:;J ot and 

coupling pin lwle in the k11uekle of th L• nutomn t ic co11pl<>r,-
1cc•ou1111<'1lfl r d as s l :rntla r <l hy I h <· eommi t tee. 
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( C) PLATFORMS 

Your committee recom
men<ls that the standard 
height of platforms for inter
urban cars from the top of 
rail to the top of platform 
floor be 51 in., and that the 
height for city cars from the 
top of rail to the top of 
platform floor be 31 in. 
These <limensions appear to 
co1T<.'Spond closely with those 
generally adopted in the most 
approved designs of recently 
built equipment, and accord 
with the dimensions recom
mended for couplers, draft 
riggings, bumpers, car steps 
and other portions of the 
C'ar which directly affect the 
height of platform above the 
top of the rail. 

(d) CAR STEPS 

Tli e heights of car steps are 
('.()ntrolled almost entirely by 
a number of different factors 
connected with the equip
ment of the car, such as the 
diameter of the wheels, the 
character of the motor equip
ment and the kind and height 
of the draft rigging, etc. 
Your committee has found 
that many roads have indi
vidually giYcn the matter 
careful consideration, from 
the standpoint of having 
their cars as easy and con
venient of entrance and exit 
as the conditions existing at 
the time when the cars were 
designe<l woul<l permit, but 
that, on account of the dif
ferences both in equipment 
and conditions, there is wide 
varia tion in dimensions. In 
view of these facts, your 
committee does not consider 
it advisable at present to go 
farther in this respect than 
to recommend what it con
siders good practice as re
gards heights of car steps. 

With this limitation, your 
committee suggests the fol
lowing as recommended prac
tice for interurban cars: 

Height from top of rail to 
top of tread of first step, 17 
in.; height from top of rail 
to top of tread of secona 
step, 29 in.; height from top 
of rail to top of tread of 
third step, 40 in. ; height 
from top of rail to iop of 
platform floor , 51 in. 
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Your co111mittC'e nm kes si111ilnr n·<·ouuuenda I ions for tlic 
height s of steps on city cars UR fo ll ows: l-IC'igh t from top 
of rail to top of lirst step, 17 in. ; height from top of rail 
t.o top of second step, 31 in.; height of ris<'r from top of 
vestibu le 11001· to iloor of ci ty cnr, lO in. 

( e) S'l'AN DARD IIEIGII'l' OF BU~TPERS 

'l'his snbje <'L is believed by yottr committee to demnnd 
much g renLer eousideralion thnn appan·ntly has h<'<'l1 giYen 
ii in th e p;1st, as frequently LnmpC'rs of ca rs on the same 
or conneet<-<1 roa<1s <1iffp1· so gTeatly in height as to permit 
the passing of one bumper over another. ThP height of the 
bumper also vitally nffccts the height of couph·rs, steps and 
other attachments. Y om committee recommends that the 
bumper arrangewent · on internrban cars genern lly be made 
as solid and snbstanti:11 as th<~ design of the <•q11ipmc11 t will 
permit, and, if possible, some suit able arrangement should 
be provided \\'hich will prevent the bumpers of interurban 
cars from passing over the bumpers of the lower city ears, 

The eo111mittee recommends that the standard height for 
bumpers on interurban cars from tlw top of rail to the 
t op of bumper shall be Gl in., and the hci~d1t from the 
top of rail to th<' bot lorn of bumper shall be -t3 in. 

The committee further recommends that the standard 
height from the top of rai l to t he top of lmmper on city 
cars slrnll be 31 in., and the width of hnmper for eity cars 
shall be G in. 

The commit tee nlso recomnwnds that ,vhen• possible the 
top of the bumper on cit,v ears be n·iuforced with a bumper 
cnsting of suitable design, which will engage the bnrnper 
of t he internrbau cars as well as provide a wider snrfnee, 
tbns preventing the bnrnpers from passing over and the 
cars from telescoping in case of <·ollision bet ween cit>' and 
interurban <'ars. This bumper casting· ronld lw desig1wd to 
include the po<·ket casting alrC'a<1,v n·<·omme1HleL1 for coup
ling city cars to internrbau cars. 

DIAGRAM AND TABLE 

The committee' submits a diagra~n an<l tabulated statement 
of the dimensions recommended Dbove for 11doption for 
standard, or suggested as recommended practice, for inter
urban and eity cars, for ready referenee: 

TABLE SHOWING RECOMi\JENDED HEIGHTS OF COUPLERS, PLAT
FORMS, CAR STEPS AND BUi\IPERS. 

· Interurban City 

Height from top of rail to center of coupler 
Height from top of rail to bottom of bumper .... , 
Height from top of rail to top of bumper ....... . 
Width of bumper ........................... . 
Length of radial cqnpler from center of pocket-

pin to pulling face of coupler ............. . 
Height from top of rail to top of tread of first 

step not to exceed .......... , .......... . 
Height from top of rail to top of tread of second 

step not to exceed ..................... . 
Height from top of rail to top of third step not 

to exceed ........ . ........ , . , ......... . 
Height from top of ra il t o vestibule floor not to 

in. 
35 
43 
51 
8 

54 

17 

29 

40 

exceed .......... .. ............ , . . . . . . . . 51 
Height of raise from vestibule platfo1·m to floor 

of car not to exceed ...... .............. . 

APPENDIX 

in. 
20 
25 
31 
6 

54 

17 

31 

10 

A copy of the da ta sheet sent ont by the com mitt ee is ap
pended herewith, accompnnied b:v a t:1hlC' showing the re
plies received. In this table the large lettC'rs A, D, C, D, 
etc., at the heads of columns eorrespond with letters on the 
data sheet, the city dimensions b0ing giv('ll nndel' the letter 
C~ ancl the internrban dimensions under the letter T. L. P. 
stands for ''latest practice,'' and R. S. for '' reeommended 
s trrndard. " All dimensions are in inches. 

,\11 itHll·X of lltP <·0111pa11iPs replying, with their key nnm

Lers. as shown i11 tlt< i large tahk, is presenh•d lwlow. 'rhe 

Data Sheet No. 31 
Tim Al\IEHICAN STJUiJWI.' & IN'L'ImUitnAN HAILWAY ENGI

NEEHING ASSOCIATION 

COM ~I IT'l'F.ll ON S'l'ANDARDIZATION 

:-\T.Dill.\!W COUPLERS, DHAFT RIGGDIG, BUlllPERS, PLATFORMS 
AND CAR STEPS 

Il('port of .....................•.......••...... Railway Company 
City......................... . State .............•.•.•.•••• 
City Cars Operated: S ingle Truck?... ..... Double 'rruck? .•..••.• 
Interurban (;ars 0twmtcd: Pa ssenger?..... l•'reight? ......•.....• 
To what PXteut <lo you operate two or more Cars together in trains 

in City ScrvicP? ..........................• , •... , ....... , .• 
In Intcruruan Rervice? •..... , •• , .........•....•••.....•.•••••. 
Number of Cars with Autonrntic Couplers? 

Link a 11 d Pin 'J'ype: City? .... Interurban? .... Total?, ... 
)I C. ll. Type: City?. . . . Interu rban?. . . . Total? .•.• 

Arc th('rr any RtatP or )lunicipal Laws affecting your lines regulating 
a ny of the <limeu~ions called for in this Data Sheet?., ••.•. , •• 

In the answers to the questions which follow kindly give all dimen
sio ns in incll<'s aud indicate what is your latest or most approved 
practice; that Ts, what you consider standard for your lin es. Also, 
kindly indicate the dim('nsions that you r ecomm end should be adopted 
as the geu('rnl Rtanda rd. 

Your 
Latrst 

Practice 

Your Recommen
dations for licneral 

Standards 
Ill-ight from to,p of rail to the center 

of coupler.. . . . . . . . . . . . . • . . • . . IA .... CA .... IA .... CA . ... 
Height from top of rail to tile bottom 

of humpPr'! ................. .. IB .... <'R .... IR .... CB .. ,. 
Height from top of rail to the top of 

bumper? ..................... I<' .... <'<' .... I<' .... CC .. .. 
Width of humper? ................. TD .... CD .. :. ID .... CD ... . 
HPigh t from top of ra ii to bottom of 

s id e s ill s? .................... 11~ .... f'E .... IE .... CE .. .. 
Height from top of rail to floor of 

car? . . . . . . . . . . . . . . . . . . . . . . . . IF . • . . CF .... IF .... CF .... 
Heigllt to the center of bumper 

pocket coupler casting?. . . . . . . . IG ... , CG .... IG .... CG ...• 
Distance tllat coup ler extends beyond 

bumper·! .................... III .... CH .... IH .... CII ... . 
Distance fro m truck center to end of 

bumprr ·: .. .. . .. .. .. .. .. .. .. . II ..... <'I .. .. I I. .... C'I. ... 
The len gt h of radial coup ler from 

thP poekel pin to the face of t he 
coupler'! . . . . . . . . . . . . . . . . . . . . . LT ....• C.J .... IJ ....• C.T .... 

1Irigll1 from top of rnil to the top of 
platform floor? ................ IK .... CK .... IK ... , CK., .. 

Height from top of rail to the top of 
tr('ad on first step? ..... , ...... IL .... CL .... IL .... CL •... 

Ikight from top of rail to tile top of 
tr,:,ad on sc>cond step? .......... I:M .... Cl\I* ... Il\I .... Cl\I. ... 

Height from top of rail to tile top of 
third s t ep? .................•• IN .... CN* ... IN .... CN ...• 

Height of rai~e from veRtlbule plat-
fo rm to tile floor of car? ....... IO .... CO .... IO .... CO .... 

Lengtll of step trea,Is? ...... , . . . . . IP .... CP ...• IP .... C'P .. , • 
,Yi<lth of stPp trPads? .............. IQ .... CQ .... IQ .... CQ ... . 
,Vidtll of door or op<:>ning, from step 

to platform? ...... ., ..... ., ... IR .... CR .... IR .... CR .... 
Lengt h of ove rhan g lwtween the cen

tn· of strp treads and end of 
bumper? ..................... IS .... CS .... IS .... CS .. .. 

Height of motorman•s step above 
rail ? ........................ IT .... · CT .... IT .... C'.r ... . 

H eigllt of motorman's step to plat-
form of car? .................. IU, •.. CU •..• IU ...• CU ..•• 

Diameter of wllecls?. . . . . . . . . . . . . . . IV .... , CY ...• IV .... CV ...• 
Height from top of rail to thP hottom 

of pilot hoard or life guard?. . . . IW ... , CW ... IW ... , CW ... 
Distance pilot or life guard extends 

beyond bumprr? ............... IX .... CX ... IX .... CX ... , 

*::-.;ot shown on drawing of city car. Indicates if more than one 
step is used. 

Thr ('ommitt('e will ver,v much appreciate any drnwings. cuts, 
photographs. sugg('stions or any information whatever bearing on 
the abov(' subjects, as well as any information as to the style of 
couple r s and of humpers which :vou use, and any arrangement you 
have for a connecting bar between interu rban and city cars of unequal 
height of drnwhnrs: also any snggestions wlllcll you have to make of 
means to p revent interurban cars from telescoping or passing over 
en rs witll lower bumpers. This remark can be placed on tile last 
pagP of this shePt. 

1rnm<•,- of 1 ite <·omp:rnirs nre g-in,n in the order i.n ,vhich the 
n 'plies ,,·<·r<• receiYed : 

INDEX SHOWING NAl\lE 0l◄' C0i\ lPANY COTIRESPONDING WITH 
NU)IRETI ON INSET 'rABLE. 

No. Name of Company 
1 i\lilford & Uxbridge Str('Pt Railway Co ... l\lilford. i\Iass. 
2 Lyn chburg 'l'ractlon & Light Co ... .•....• Lvnchburg. Va. 
3 l\Ierid ian Ligllt & Railway Co .....•... , l\Ieridian, l\liss .. 
4 Fort n·nyn e & Wabash Va lley Traction Co. Fort Wnyne, Ind. 
5 Pensacola Electric Co .......... , ..• , .... Pensacola. Fla. 
6 Public Service Hailwa,v Co .............. Nc>wark, N. J. 
7 Tcxns Traction Co1npany .............. Dallas, Texas. 
8 Northampton Traction Co ............... Easton, Pa. 
9 D('nver Ci1,v Tramway Co ........ , •...•• Denver. Colo. 

10 Knoxville Hailwa,v & Ligllt f'o ......•.... Knoxville, Tenn. 
11 J•:a st Shore & Suburllan Hail way Co ... ,., Richmond, Cal. 
12 W:rnhington Hnilwa,v & E lectric Co ....... Wasllington. D. C. 
rn Unik<l Railways & mectric Co ....•...•. Baltimore. Md. 
14 Capital Traction Co ................•.• , n·asllington, D. C. 
15 Nor(h('m 0llio 'l'raction & Light Co ..... , . .\kron, Oll lo. 
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lt.i Ua rdn er, Westminster & Fitcllbu r g Street 
H. H . Co . .... • •.. •.......•.•........ Clin ton, i rnss. 

1
18

~ Co!uml>.1s Hail way & Ligllt Co ........... Columbns. Dllio 
Bo;ton El e rnt cd 1:nilway Co ...•......... P,ostcn. :\Jass. 

~~ Milwuul, te El ec tric Hail\\'ay & Light Co ..• ~lil waukee. \\"i s. 
l";pnng,.e ld 1-ailwa.v Co .. .............. . B oston. J.lass. 

:!l Sa 1•a1Jnall Electric Co .................. . Savannah, Gn. 
~~ l,"ries ,\lanuf,1ctming & l'ower Co ........ \\"in st on 8ale m, N. C. 

Columbus i(ailway Co ... . . ........... .. Coiuml>us. 1:,1. 
:!4 ll ,1 Iuth Street lt ai l road ("o .............• Dulut h. :IIinn. 
:!5 Io,ya & ll iinois Ha il way Co .............. Clinton. Iowa. 
:!G \)t1ca & ~l oll:!wk \ alll.'y Hailway Co .....• Utica, N. Y. 
:!7 So.itb\\l'St .\l1 3souri l(nilroad Co ......... \\" ebb City, l\Io. 
28 New .Jersey & l!udson Hil'cr Hai!way & 

F.-1T,v Co .... ... ... ..... . ........... Bclge\\·atPr. N .• J . 
:!!) Louisville & Sou th ern Indiana Tra ction Co.N e w Albunv. Ind. 
;;o Loni , ,·ille & Eastern Itail ron d Co ...... . . Lo ui s Yill e. 'Kv. 
31 Alt o na & Logan \"a ll ey Electri c l(ailway · 
:,

2 
Co. • • • • • • • ...... ............... .. .. Altoona, l'a. 

:
13 

'l'b e_ l'eople"s I:ailwa.v Co ................ Dayton, 1 >L>i o. 
Spr.ng <' Id Ita ihva1· .Co .. ............... 8pr;ug· ·01d. Ohio. 

:J-1 8cranton Hnilwn,v" Co ... ............... Sc r nn'ton , I':t. 
:35 P.l'irlge1on & :llill l'i ll e Trnct ion Co ........ Brirl~eton . N. J. 
:{G C hi cai:-o & .J o liPt EI :>ctrie ILiilway Co ...... h ; li l't. Ill. 
37 Fon da .Jollns town & Glover s Yill<' Hailroacl 

Co .............. .. ............ .. ... G!ov e 1·s ville, N. Y. 
:3s 'J'win Cit,v r:apid Trans i t Co ........ . ... :II inn, a polis. :\I inn. 
3 !) 'J'ri-StatP Trnetion Co ..... ... ........... 8t r>11 lirn1·i ll e . Oh io. 
40 \\"h 0f' ling Traction Co .................. \\"lwP lin g. \\' . Ya. 
41 International Ha ilwa,v Co ............... P.11ffalo. N. Y. 1~ So 11 t h e rn 11·i-.;cmisin Hnilway Co .......... :\ln,Ji son . \\"i -s. 

lnd i:111 ·1 Union Trnctio n Co . . .. .......... Anrle1·son. Ind. 
44 'J'h P Ohi o P:I,•c1ril" I:ailwa ,· l'o ... ........ l'o l111nuu s , Ohio. 
45 C'o nconl & ;\fnnclwst er Bmnch. n. & l\l. 

H. It Co .......................... C'o n r-nrd. ~- H. 
46 Au~tin Bl ~<·tr i,• Ha ihvn" Co .............. "'. ns tin. 'J'p•rns. 
47 f'ilicngo Citv Hnilw:H Co .. .............. C'hi cngo. Ill. 
48 8·Hnc·,s0 Hn1ii,J Trnns it J:niJ ,:·av <'o ...... ~yrn cllse, N. Y . 
4!l \Y:1~11inP·lon J:altimor P & .\ unapoli s El ec-

tric I: y . Co . ... ...... ............... . IlaltimorC' , )Id. 
~,O PortlnPrl P,•ilwnv, I i ... ht & Powf> r C'o .... . l'ortlancl, Ort>. 
r.1 ro,·tl nnrl Hailwny. Light & PowPr Co .. Int. 

o·v . ....... ..... ... . ......... ... .... l'ortl,rnd, Ore. 
:,~ \l"fl <-l1i11et ,., n ,,· .,tf'r Po•r<•r Co ............ 8po:,:1n e. \\":isli . 
:'i'.1 C'·>1w T!rpton F: 1C'r'( r' e Co .. Limited . ....... S··,Jn p1•. Nova 8 eutia. 

~~ ~h~ri~:~•t~nE)'.~-,\~'. c 1i:~ii1~·;1~-: · G~~ · &0 

El~~t,:i~ K c>y \\'eS
t
. !<' la. 

C'o ............ .... ; ............... Ch:1r] <'ston. S. <'. 
:;r. I•:•·i,, 'l'•·a<'tion C'o ......... .... . ......... E ri e. Pa. 
:i7 Nndon RtrN• r l!'li!wnv Co .............. NP\\ ton. :>I ns;; 
:i~ \Vps t l'r nn "n i'wnv,;; f'o .. . .............. f'o1111 c ll s1· i ll ,._ l'n . 
:i!l F.··,rn ·•·ill<> & ~ o·,t h r rn ln ·linnn Hnilw:w .. l~•:a mw il! c• . ln •I. 
110 RPIH n <'cl arl .v r:a ilwn~· C'o ........... .. · ... 8 ch C' Uec· ta,ly. N. Y. 

MEETING OF THE MANUFACTURERS' ASSOCIATION 

'l'lic rcg-nlar a11nnal ml'eting of tlw American Stn:>et & 
foterurb:111 Rai lway l\lanufa ctur Prs~ Association was held 
in the Greek T e111pl<' 011 the n lilli on Dollar Pi<>r, between 
.:; ::i0 and 6 :30 p.m. y1•:-;t Pn1:i y. P r0sident E llieot t opened 
the rneeting· with a ppn•c- i.ati\" e renrnrks r egnnling th e s uc
eessfol C>Xh ihits. Tlw sccrdary tl1r11 r ea d the roll ca ll , 
which wa,; answered J,~, exadly 100 1·e111·cse11tntives. The 
tremmrer's r eport <' lltling nuon, 01'1. 1-l, shO\\"ed :1 balance 
from 1907, incl11di11g; intl' res t, of $,3,,3G0.:3-l, whid1 , wit h 
t h<' receipts rua rfo u to tnl of ;j;:l-l,8.->··Ul-l. The tota l dis
hun;r•meuts for the fisr, tl _\'<' :Jr \\"Pn-' Pst imat eil a t $:2i)ll8.33, 
lP.aving a surplm, of $G,03G.Gl. 

.\ft e r resolu tions of t hanks w1•n• pm;se,1 tu !ht• \'nriuus 
,:o rmuitt0es a n_d officers, t he see1·etnry rt> :· d a lPtt er from 
,J ohn N. 1:c \'110]d, s i•n<:' 1 a ry 11£ the !fond & Track Sup

ply Association, Chicago, inviting- tlw l\Inn ufa durcrs' .\.s
s01·iat1011 tu participate in the 1•xhihits tn he lw!d in tlie 
Cofoamm at t he c•o uYenti.011 of th e A meric:in Railway E n

~illP<'t-ing & l\Iain t en:1111•P of ,Vay .\.sso1·ia t inn, l\ Iar. l :".i to 
l\far. 20 190!:J. 

Tl1c s ce rct ary a]:-;o reatl t he Exeent i Yc Co'lrn1itt ce 's 
notice that the offieial elnsing of the exhibit s will be 6 
p.m., Friday, Oct. lfl, and members wcrP r0ciuested not to 
ilic;rnnntll' a n~' thing hcfore tha t time. A r esolution was 
p,i s,,;(,d t h at ballots h e urni led to members asking tllem 

whe t her the_v wonld :1pprnve an 1nitiation fpe of $15 for 
ni0 w or 1·e-insta t cd mc•mhc1·s. 

President E llicott then appointed a nominating com
rniUec to nominate J1yp new mcmbe1·s of the execut ive 
ocmmit tee to sen-e three rears, t o take the plaecs of tile 
~ Y<' membel"S whose te rms had cx1,ired, and :ilso t o nomin
. at.e one member to fi ll one Yn1·a nt urn•xpirNl term of 

one year. The nominat ing committee consisted of W. H. 
Heulings, of the J. G. Brill Company; Daniel l\f. Brady, 
oi the Brady 13rass Company; Arthur S. Partridge, of 
the Arthur S. Partridge Company; A. H. Sisson, of th~ 
St. · L,, uis Car Company; and C. K. King, of the Ohio 
ill'ass Company. 

T he nominating committee prnpo,;ed t he following, who 
w0re mwnimc,usl_v elec1ed: J. H.. Ellicott, ,Vesting-house 

Air Pr:i ke Comp:111.r, ( '. C. Cast le, Hildreth Varnish Corri
rany; ,'Jnn11 s 11. l\fo1":r:nv, McGraw ·Publishing Company; 
,V. K. P,lr! < 1·, E lect ri,~ S0 r vice S npplies Compnny; Cornell 
8. 11 ::i.wley, Cu:~solid ,11 e<l Cnr Heating Company-all for 
tltrt•c :·c•,ns : r. nd K. D. HPquembou rg, of the ,Vnlkcr & 
llc-1111<"1 L J\I a1rnfactur11:g Compa ny, for the one year term. 

----♦··----

SMOKER OF THE A. S. & I. R. CLAIM AGENTS' 
ASSOCIATION 

"Smile! Da mn you, s:nile ! " was the gentle w atchword 
fo r Tnesdny eYening. Each man's eo :1 t lapel bor e the 
leg-end, and each m a n 's bee th e fnlfill 11ent of the com

nrnrnl. It was a j oll y half hundred that gathered at tlw 
A tlantic C ity Yrcht Cl uh Honse to nt.tend the s '.n ok er of 
t he (']aim A ge nts ' Association. Speci :1 ! co1weya nces were 
prtwided at th e H ot el Trnym ore, and the start wr:s made 
shortly nftcr 8 o 'doek. '!'he early c,vcning was devoted 
l o genera l intrc dnctions a mong those present , after wllich 
n '' handsome sprcr d '' w,, s prol'ide<l. 

Tile meal wrs in te rrupted b_v music- popnbr, of course, 

:H·eompa11icd h:v nn orehest ra of fi vP pieces. Short l'>p eeches , 
also populnr- dcci dPdly so for thnt wason- were made by 
se \'C'rnl members dnring· the evc11i1:g, nnd the affair was 
1·e111lcred still m or e cnjoyahle hy a nnmber of vaudeville 
acts fro m K citl1 's circuit. C. B. Har din, the new president 
of tlH' n:-;:=w1•i a tion, ga\'c an c ntlrnsia s tic r esumP of condi
tions in the elnim ngPnt Ii. eld; and the entertainment was 

brought to n close> 1-d1odly aft er midnight b r the !;" inging 
c•n m asse of A nhl Lang S yne. No casnalties were reported 
nft i,r tl1e affai1·. 

Thi• entertainment eo1111nitt<'e was eompose<l of F. 'iV. 
.folrnson, 1·lrninnan; l'ct er f'. Nich l'l. ,James H. Pratt and 

11. Y. T>rtmn. 

ROLLER CHAIR ANNOUNCEMENT 

Til e Holll'l' Chair Committ ee wishes 1o again call to the 
attention of de~egatcs and g uests of the conYenlion that a 
large 1rnmber of ehairs hrwc b een proviJe ,1 for their exclu
s i"Ye nse n11d m·f es PYeryonc to lake f ull ad vantage of the 
opportunit)' to see the Boardwal k sights or to use them at 
any time as a matter of eom·e111enct"' in getting from place 

to pl:ll'e. 

A BADGE SONG 

"(live 111p a b :Hlg·c," the ne,,·eomcr said, 

··G1 e211 or blu e, yell ow or red. 
" ff 1 can 't get pink, maroon will do, 
"For only a ha dge will put me 1 hrough. 
·•J'm ready to tram with any new tribe; 
"Hcadr with any old g-an'.:!' tu imbi1Je, 
"Hnt a budge I must haYe or m;ss the Show 
''!So fix me up on the whole rainbow." 

TENN YSON SWINHUNE STED:l1AN • 
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RAILWAY MOTOR CONTROL* 

BY W Jl ,LL\M COOPIWJ l~NG I NJ<;E HJ ,v1,S'l'I NGTTOPSE E!.ECTHIC & 

l\I ,\ NU I•'AC'l'lmJNG co.) Pl'l'[SBU!lG) PA. 

The d<'s id<' r :J tnrn of electric motor eo11lrd is 1o rn:1ke tlH• 
nt!c of clwnge ol' press11re 1liring nce:•lc·rn1 ion a h -olnl<'h 
<·011stn11t. 'l'h<'re ar<· llllt frw deYiees of pr;ie1 i<'-.1 appli c:~-
tion t.liat fulfill this <'.01111ition. A \\'al <' I" rlwos1nt rn; 0 <l in 
com1ectio11 \\'ith a 1lir<'d cnnen1 1uotor :111<1 an ind .1r( ion 
potential r egu lator in <'Ollllcction " ·i(h an a lternating en rrent 
motor migh t he said (o fulfill thi s <'onilition . 

111 prnctic:dly all t.lie ap;inrntus used to C llllrol n1ilwaY 
rno(ors th<' Yolt.nge is ch ;; nge<l in i0 kps 01· i11n<>me11t s. Si n<:r 
it is nc-ce,s:u-y to incniase (he in1presse,l yoi(:ig:<' in s(<ips 
or inrrcments, th e Y:due of aud tl1 c rnte oC :1pplicalio11 of 
th ese i11cr<>m <' n ts constit11t1•s tlw probl<!rn of con1rnl in any 
g in•n cas:•. F' rnrn the control :-: 1:1)1(lpoi11t it is dcsi r .: ble t,n 
make the first applica tion of' c11rre11t ,·s brg:e :1s p:issihle 
as well as e;1ch succee1li11g s t ep. The averng<> ra(<' of ac
celerntion that ean he rn a intniiwd wi!l1out ,discomfo rt to 
passeugers 11epem1s very largely up on 1 he Jl n<'1 nn1 ions. ..\.n 
accelcrnti n11 of 5 m.p.h.p.s. can lw mai11l aimd \\'ilhonl <1is
comfort to the passengers, pro\'i1lcd th e rn1e is eons(nnt or 
ueurly so. A8 it is rnanifpstl,v impossiblt• to kee p ( Il e rat e 
constant with a control appnratns i11 \\'hicl1 tlw ch:111!:?:e i11 
impresse d Yol1nge on the motors is mad e in stPps, tlw, ;-lrnb
lem is to :;scertain the limit of Jlu c(na (io n allowahl<'. Th is 
limit seems to be more a matter of ch ang·e of rnte (h,111 a 
question of ayerage rnte--!ha! is, a certain chatH!'e in rate 
will cansc an uucomfortable j erk, no matter · \\'h :1t tlw 
aver:ige r ate may he. If th P rate of H<'<'den1 tio11 is 3 m.p. 
h.p.s. and it is ius!.nntly changed to ± m.p.h.p.s. then' " ·ill 
be an nn romfortable j erk. In designing a eontrol for any 
given ca!:e, this is the first p oint to be cnnsidel'Ed and tlw 
total number of steps in the ap ;larat us :1clj11;-;[('(1 ac
cordingly. As a genernl proposition flw 11 u111 hcr of s teps 
must be such that the rlrnnge in rat e of arc krntion \\'hen 
changing from point to poiut will no( hP !.!'l'P:1tp1· 1h:lll o.n 
m.p.h.p.s. for p :i ssenger service. · 

HaYing E1e(ermiued th e allowable fl ucl 11:1 tio11s of cu rrent 
in the mot o1s and from this th e t otal 11umlwr of ~teps in 
the whole sequence of accelern(ion, th e nPxt cnnsi ,1erntion 
is the met hod of obtaining these s teps. 

In making n det erminat ion of the i11c1·e111,0 ut,; of \"olb!.!·t· 
to be impressed upon the motors dnri11g the pl'rio11 of .~c
celera(ion th e natnre of the serYi<'e lrns a \"rn· i :npnrta n t 
bear_ing- on the subjr ct. As st.atrd, if it i,-, t'11 1· p :iss<•nger 
service a rel'tain change in rate of :wel'l1•r:11 ion is a llnw:, bl c•. 
This s :1mc vari::ttion is not a1 all allowahl<' in fn•i ght se i·
vice or where tlw <Jues ti on of adhesion or r ·1 pa1·ity of 
motors enters into (lw prohlern. 111 fr<'i1cd11 s1·1Tieli !h t" ra!P 
of acc<'l e> r at ion is usually qui t<' low. This is allowahle, as 
the ti me cons11:11 e<l iu aece lernt ion is but a sJ1al l p:ll"1 of 
t he totnl time·, for tl 1e rPnso n t hat the foll sprrrl is low. 
Under fn,ight h:rnb ge con<litions the chang·L· in ra(l· of ,w
et~lera ti on mnst be measnr<>d in percen1 :1gr of tot ii ,lr:n\·bar 
pull rather than in miles r<'r honr 1wr s ::- <'Oil<l. The flnrtua
tions of <lrnwbar pnll shouh1 not be rnnre tl1: :11 1."i per l' :· nl. 
,Jlld if it is de~ irahl e to P,-<'1 111<' lllaxi nrnm ptdl ing 1111\\'P I" it 
mu st lw even less. 

Tims i1 is r-;een tha t i11 the use nf eleetrir mo Ion; for anv 
ki nd of rni lwny work r-;orne k irn1 of 1·0111rol appa ,·atus 11111~,I 

~A h8trn,<'t ?f pn!irr rend lwfore 1hr Arnrricnn :-;trPct nn!l Tnt0rn r hnn 
Hailw~1y 1•, n r- mrermg As8oc intion, nt At lnn ii c ('ily, N. J .• Oet. 12. 13, 
14. 1., an d lG, 1D08. as a part of t h e R,,port of the CommiltPP on 
Control. 

lw 11:-r d lo 1·r•p;11htP th <· i ,1qn·l·s-1·1l \'oltag<· on (11<• 1no1ors, 
! lit• nai ti !'<' illld rPfi 11<•rnt:Jt! of \\'lii,·11 d c• pe11ds upon th!' kind 
of' H•n·it·<'. 

Tl1P 11 11rnlwr 11f' dill'Pn·1i1 ki11ds of co11trol app :1ratus nsNl 
is (•\·,,11 g:re 1t1• r t li:rn I hc1 difl'1·r1•n1 kirnls o[ 1110'.oJ's. Tlil~n· 
arP (\\'o d isli 1w! l~pC's tl1:1! 1·0\·1•1· prneti,·all ,v the en tin• 
li l• ld, ,·o :,u11 ,,1 tl.\· k1111\1·11 as ! Ii,· dn1111 1_qw and 1.bP nnit 
~\\'it,·h t, pt·. 

!111:E<"I' t' l ,fll/J•: N'l' <'O N 'l'l<OI, 

111 d1s i:2;ni11µ: :t <'tml roll<'r l'nr ,lir,•d 1'.lllT<!JJ l. work(!]('!'<' 
:in• I \\'o !,.!'<'J)('J'nl JJ1e1 h(j(ls l'ollo\\'(•d ~ ! It ! of' plni11 rh ~or-;ta tie 
<oJJtrol ?1 1<1 that cl' ,<'rics p:tr:tll<·l ing- 111 (• 111olors. 'l'lte first 

.:11T,111 g-e 111 <•t1 ! n1u,t uf 11eclssit.,· ht• tts< d wl1 :~ 11 on ly one moto1· 
is c•mployed :ind r:111 lw mw,l wltP11 1JJ0J'C! tk111 oJJe js <·m 
plo_y!'d hy 1·0111)(•('(i11g- tl1Prn i 11 <·i1i t<'I" sPric,; ,,r p:1r:1l1Pl 
[H·r11in1H·11th. I f the eonlrol is !o he plai n rheor-;ta1 ic tlw 
main t·onsiden1 tion is lh<' rn1mh<'r of' steps to lw 11sc<l. Tl1is 
poi11t is of1c11 en11sid2r1·d 11101'<' /'1·0111 tlt t• poi11t of simplieity 
of eoJJst r1wtio1 1 of thP 1•0JJ1 ro ll <•r ( lian f'rom perf1•etio11 of 
(J})l1l'Ht i,,11. 

~i11ee !hi' fultilln1c•11t of hot 11 of ! lw~l· ,·on,li1 io ns is oh
\'io11sl_\· i1np :.ssib lt', a <'O lll (ll'o mis,• 11111st. lw 1m1<le. Th P JJ11m
lie1· of s teps usu ! :--li ,:111 ,l ht• l"<'g·tilnt('<1 by tbe s:•rvi<•e con
diti011s, bnt is usnnlly 11 w dP :1 ho11 t 111 e ~,;aJJw for ,,11 kind-: 
o f' spn ·i1·P. I! is :.:aJ'c 1o s:1y I 11:i t t II(' 11nmber 11 sed is al
\\':l\ s kss 1 l1a11 d 2sin1 ble. 

\\'lw11 I \\'O or 1nm·t• 11101<:rs an• t:s!'d oil d. f'. work. it is <fo
sirnhl<' lo :11-r,1nge the motors, in so:11e kind of ,Pries p:1ral
lt•l ,·, i:11hi1 1n1 io11. Tli Pre are :c,,p,·praJ wnys of drnJJ ging th<· 
111ot or 1·0111 H·dio1 :s from :.:cri<'s 1o parnll<·l while th C' 11101.ors 
:1 re i11 n10tion. There a r<' 11 1rc1• I hat have been us ~· 11 ex
tensi\'!•l,v. TIH·y :1re known as t lH' :-d11111tt•d motor, open cir
rni1 nnd lll it1;.6 ng :c;y:-t.erns. ThP last sysfrm is the only on<' 
! lia1 f'nllills tlw l'on ,lition o f 1·011ti1111ons torqnP nil tlw 
111otors, 11r i11 ot lter \\'ords, i:-- t It,· 0111.v purfrd s.\ st.mn. 

Iii t 11 ,• h ri<l;.!'ing s :, stl·m. a r-ir<'ui! is 11ia intninul tln·ono·lt 
P:Jc•h rnn1 nr tl1ro11gli o11t the \\'ho],, p Pri ,. ,1 oC af•<·elcrat1011 a~,1 
t he 1nrq11e of the anuntur es is kept prndirally const.rnt. 
Thi-. ns:il1 is ;1<·1·0111 pli,l)(·cl h>· :11Tn11i.!'i11g· tlw ~otors first 
i11 snics ::n,1 iu SL·rics \\'ilh ;i ,•p 1·t ,1 i11 a1JJ01111t of n•sistancf' 
1t1111 1he11 <·uttin.!.!· the l'l•sisL1 1we llllt lP :1\'ing; th? motors in 
series ntross tl1P line. The resist .1111·<' is then ananow1 iu two 
gT011p:.: and <'OJJJ Wt·1('J ,liredl \' a,·rrn s !lit> lin P" with tlw 
111i,l11l1· point ,·0111wd r d lw( \\'e<'IJ !Ill· JJJll\ors. This cstah
fo,h(',- t\\'o pa tb, one t lirong·h the 111otors and one throu<rh 
11H• rcsisLrn<·l'.", \\'ith :i poin( "f l'<jll:il ,·"ltag'e of tl1 e t:o 
,-,, 1111(•<·il'd l11.!.!l'tl1er. If the Y,ilnl• of t l,e r :• sisL111ecs is s11e11 
I lw I 111e 1·111Tcnt 1lo\\'ing I hrong-h I itP resistnnre is C<Jnnl to 
tl:e t•IJ!T<'l11 fln\\'iJJ'.!.' in lh<' 111 0(,:rs. !h· iffi,ki11g· con1w1'1ion 
lwl\\'<•(•n ti )(• mot, :ro..; l11 H1 J'('sis l:11)(•" ,• :;11 hi• hrok<· n witlwnt 
11inkin~r any <·h:11!;..:·e in :1 r :n;11nrP 1"'Jt'l'cn . . 'l'l1is s·. st<·ni ot 
11in·1"1-tlllT<'ll1 <' ull[J'ul is"' J'n· s :qH• 1·i ,: r to ;111y ollH'l' th:it 
it is til l" rnd\· one (hat should Ii(, gin°n <'011si<k1·:1tion. This 
i:-- n i:1 01 1' ,· I l'IJP \Yith ! \\"o mo\01· ,·quip 11<'1J1s h ·,1 1 is <' <p1 :ilh 
lrtl<' \\'ll<'ll 11s i11g· !"our. Tl1P 11st' i:I" !his s Yst t•Jll in conn <• <·lio;1 
\\'it li :1t1!o;inti1· ,H·t·<•lt•1·;1t ion ;..:·iH·s 11,dt>' that ,1:·n 1101 lw :it 
t:iirnd li\· r11>' ollH•1· kll c\\' ll s;:--.1 t>111. 

('on!roll c• r:,; with ;rn insulli<"i c11t 1111 1111 ,:•r of 8! P.1' S 11:i\'f' 
h<·<·n i1 1 JJSe i11 •·o m:·11.,· diff<T<·nl pl· ,·t's u11,l ()JJ s ') lllnnv 11if
ferent equipmc1il:-- thnt the 11sPrs h:1 \<• 1·0111e to heliev~ that 
th,· 10111litio1•s !lwy impose .Jl'e a net·essity. As before s(:ite<l 
1 IH· 1k:-- ig-n JJ1nst h2 a ,·,,1np ro111i;-;,_,_ h1J1 i<'t. t lit' r" 1qH"olllis<' 
h(• s::<·!i I li:1 t I h1• ,·o :nnld< ,1 111:wl1i11 f• 1\ill re·son hlv ftilfill 
tho <'ollditio11s. Til e dr~ign of tit,• rPsist:1111·1~ for dii.'rct 1,11 r. 
n•11 t 0 P<'l":11 iun p l:iys as import mit :1 p.•r1 ;1 s th e nm1dH ·1 of 
st <']JS. If' ! ii!' n•sist :l JH' P is not pro pt•rh· dPsi~ne<l !!'n11d 
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operation cannot be secured no matter how many steps 
there nre in the controllers. 

ALTERNATING CURRENT CON'.L'HOL 

In the control of nltcrnat.ing current motors, the con
troller designer is not hampered by many of the limiting 
conditions of a direct current motor. There must, how
ever. be a Ii mit to the ii1uensc of current in the motor per 
step: This condition is not , ho,vever, nearly as exacting as 
in d.c. operation, ov,ing to ,vhat is commonly known as 
"rubber" in the circuit. There are two point s to consider 
in regard to the arrangement of the motors. Arranging 
the motors in series reduces the volume of cnrrent to be 
handled as compared with the parallel arrangement but, 
increases the Yoltage. The advantage of the smaller current 
is a reduction in size of all current carrying parts, which is 
more a matter of first cost and weight than one of main
tenance or ope,ration. On the other hand, the motor cir
cuits as well as the control apparatus must be subjected to 
the higher voltage. Also the higher voltage current is more 
difficult to handle on the circuit making and breaking de
vices. This part of the problem is quite different from d.c. 
control. In d.c. work the motor and conlrol voltage is 
fixed by the line while in a.c. work the motor voltage is 
independent of the line and may be made anything that 
makes the best design. 

The question of selecting· the proper voltages for the dif
ferent steps of the control is governed by the same limita
tions as in the d.c. The increments of current per step must 
be kept within certain limits and should be the same for 
each step. There are three things that affect the increase 
of volt.age per step to give an equal increase, in current: 
the resistance of the circuit, the rounter el00tromotive force 
and the inducti \'e voltage. The resistance and counter 
electromotive force represents the energy or inelastic por
tion of the circuit , while the inductive voltage represents 
the elast ic and non-energy portion. The combination of 
the two tends to keep down an incrense of current due to 
an inrrease in impressed voltage. The energy component 
of the voltage nnd the inductive component are at right 
angles. Tlrnt is, there are two forces acting :it right angles, 
t he r esult being that they are effective in resisting the im
pressed voltagP in an indirect proportion to t hL·ir vnlue. 

The apparatns nsed in making the combinat iuns and con
nections of circuit s is in all essen tial det:i ils the, same for 
both a.c. and d.c. operation. There arc, however, some char
actPristi,·s of th e two currents that are quite radically dif
ferent, the principal one being the magnetic fi eld produced. 
An alternating- current produces, of course, an alternating 
magnetic field. This altern:1 ting magnetic fic•ld has the 
peculiar charncteristics of indncing local currents in any 
piecr of met al that may happen to be within its range. 'fhe 
value of these local currents is very hugely controlled b.v 
t he extent of this metal ,md are very materiall :v r educed hy 
dividing the metal into small parl s. 

In rupturing the cir cuit t he magnetic hlowon t is useful in 
both a.c. and d.c. It is not, however, quite ns effective on 
a.c. as on d.c., owing to the local currents in the metal parts 
of the circnit. which tend to throw the mag·netic flnx out of 
t ime with the current. 

Alternating currents, as the name implies, reverses its di
rection and of necessity passes through zero. This character
istic assists very materially in breaking· th e rirrni t. 

AUTOllrATIC ACCELERATION 

As the principal f unction of a control apparatus is to 
graduate the application of lhe voltage to the motors in such 

a manner as to maintain the current within certain limits it 
fo llows that it must be actuated at certain fixed intervals. 
This ean be done automatically with far gTeater precision 
than is possible manually even by the best trained operators. 

The maintenance of rolling stock is directly affected by the 
manner :in which the propelling power is applied. The cur
r ent in the motors regulates the tractive effort and this de
termines tfie mechanical strains put upon the driving mechan
ism. In addition to this the current in the motors determines 
the· heating and deterioration. For any given service there 
is only one rate of acceleration and time of current on the 
motors that gives the minimum heating effect in the motors. 

On ordinary hand controllers, many so-called auto-moto
neers have been applied. All these devices are operated on a 
time basis that is, a certain time must be used in changing ' . the controller from one step to another. This method, m 
itself, is a step in the right direction as it certainly limits the 
current input into the motors under certain conditions. 

Automatic acceleration can be secured properly only by a 
current limiting· device. There are no such devices applied 
to drum contro,llers. It may be possible to design such a de
vice, bnt attempts in that direction have not thus far met 
with success. In the use of unit switches, that are separately 
power-operated, automatic acceleration can be secured by 
connecting the operating circuits through small contact mak
ing devices which are actuated by the main switches in clos
ing and opening. By this arrangement the closing of some 
certain s,vitches sets the actuating circuits for certain other 
switches, but these cannot close until the current limiting de
vice says the current does not exceed the proper value. After 
the current has fallen to the proper value the current limiting 
device closes tl1e circuit to switches and certain other 
switehes will close, increasing the impressed voltage on the 
motors and increasing the current. This acts to lift the cur
rent limit and stop the progression of the switches until the 
current again falls t9 the proper predetermined value. This 
produces a uniformity of action of the switches and a smooth
ness of operation that no operator can reproduce manually, 
110 matter what his skill may be. 

There are several modifications of this method of control 
that are adapted to certain special conditions. 

There is a method of connecting the current limit that is of 
considerable value in connection with d.c. roads, having a 
limited supply of power. If the current limit is connected 
in th e trolley circuit, the nccelernlion will be n constant cu:
rent from the line irrespective of whether the motors are m 
series or parallel. It is necessary with this arrangement to 
aceelerate with a larger current per motor with the motors 
in series than when using constant motor current. That is, 
it is necessary to push the acceleration with the motors in 
series in order to give the same average. The advantage of 
this arrangement is that the fluctuations of power on the line 
are very much reduced. '\,hen using constant current per 
motor the demand on the line is, of course, twice as great 
when the motors are in parallel as when in series. By using 
constant line eurrent the maximum demand on the line can 
be reduced from twenty-five to thirty-five per cent. This 
p oi11t is of more importance than it may appear at first sight. 

The advantage of automatic acceleration as applied to d.c. 
operation are equally as great as applied to a.c. operation, 
although the question of fluctuation of line current does ~ot 
enter into the consideration to the same extent. Some eqmp
men ts are in operation on a.c. using two current limits, one 
to limit the motor current up to a certain value of line cur
rent and then limiting b~· the line current. 

Of all the different functions and characteristics of rail-
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way motor control, the ability to handle a number of differ
ent po,ver units simultaneously is of vas tly more importance 
than any other. It makes possible the fulfi llment of service 
conditions that would be impossible without it. If the sup
p ly of electric power is sufficient, the only limit to the length 
of such a train is the number of cars at hand or the Ieng-th 
of the r ailroad. 

There have been a great many different schemes proposed 
for accomplishing this result, but only a few have ever been 
put into operation. There arc certain conditions that must 
be fu lfi lled or the apparatus will fail. First, the question of 
safety must be as absolute as possible. There must be no pos
sibility of false operations of the control apparatus, such that 
a train wi ll s tar t unin tended, and the ability to cut t he 
p ower off at will must be equally as certain. 

To fulfi ll these conditions, the apparatus must have certain 
characteristics. A failure of any part to perform its proper 
function must be negative in its results rather than positive. 
This is a condition that is well recognized ( or a t least shoulcl 
be) by all designers of automatic machinery. It is saf e to 
say that "what can happen will happen." This is appreciated 
by no one more f ully than by one who has been connected 
with the development of a system of multiple-unit train con
t r ol. As t he operation of the appartus on each car must be 
controlled by electric circuits carried from car to car, the in
tegTity of these circuits must be maintained. 

In developing apparatus to meet tile requirements of 
multiple control and automatic accelera tion as set for th 
above, the engineers of the company with which the writer 
is connected have followed consistently and cont inuously 
certain weU defined lines. 

F irst.-Tile operat ion of the control appar a t us is entirely 
independen t of the main power circuit. 

Second.-Maintaining relatively high pres:mre on all 
switch contacts. 

Thir d.- Low voltage non-grounded circuit s from car to 
car. 

Fourth.-Automatic acceleration. 
Fifth.-All d.c. car equipments operated on the bridging 

system of control. 
These features have been maintained in all the apparatus 

put into operation and as the term of service increases the 
value of them becomes more and more pronounced. 

The value and advantage of operating t he control ap
paratus independently of t he main powe-r circuit consists in 
being unaffected by any var iat ions of line voltage and 
ability to operate control apparatus when the power is off. 
One of the advant ages of t his is that the motors may be 
" bucked " in case of an emergency. Also the control ap
parat us can be operated for inspection witilout power on, 
thus removing :m y possible chance of accident. These ad
vantages nnd some others not mentioned, more than offset 
the trouble and disndv::mtage of maintaining the small 
s torage battery nsed for tile control circuits. 

The question of switch pr essure contact is under perfect 
control, as compressed air is used to operate the switches, 
thus maki ng it easy to get any pressure required. That 
this is a matter of considerable importance is shown by the 
accompanying curves. 

W hen it is remembered that these temperatures are the 
result of changing only t he pressure on the contact, all the 
other losses being the same, the real value of tl1f' increased 
pressnre is more fu lly appreciated. Also it is to be nnder
s tood thnt these curves were plotted from actnal trsts and 
e-ach poin t was srcured by allowing the temperature to be
eome nonst a11t. As is seen from the cnrves, the compara-

tive healing with low pressure is excessive and often causes 
a welding together of tile switch contacts. The principal 
ad vantage of the ability to get high contact pressures is 
tha t the swi tch can be made much narrower and a magnetic 
fie ld of proper strength for blowout purposes can be more 
readily seemed. ·with this construction, it is possible to 
make single switehes of several thousand amperes <.!apacity 
for d.c. operation. For a.c. operation tile capacity of a 
single swikh has anutiler limitation, that of secondary cur
re nt s in the metal parts of the switch exposed to the action 
of the magnetic fiel d used to blow out the ·arc. 

The use of low voltage non-grounded circuits for the 
train line has two very great advantages over a high 
voltage train line: immunity from short circuits and 
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grounds, and the absence of sparking· or burning a t the 
mas ter controller or interlock contacts; also, from an in
spection standpoint, t here is no dang·er of getting a shock 
from handling the current carrying parts. 

For the reason previously stated, automatic acceleration 
has been used on all d.c. and most a.c. car equipments. This 
has been an inflexible rule. As it. is considered that the 
best methods of control available are none too good, noth
ing but the bridging system on d.c. and an equivalent sys
tem on a.c. has been used. The specific construetion of the 
apparatus used to produce these results has become quite 
g·enrally known and need not be mentioned here. 

---... ♦·•----

The New York Switch & Crossing Company, Hoboken, 
N. J., has at its booth in Building No. 2 a number of 
switches, frogs and crossings taken from stock to illustrate 
the vnriety as well as the class of work done at its plant. 
The exhibit includes anti-straddling switches, switc hes with 
hard steel, mang·anese and hammered steel centers and 
switches and crossings for both electric nnd steam railway 
use. 1 nforma tion relative to the serviceability of tilis 
company's p roducts is being dispensed at the booth by 
W. C. Wood, H. R. Sherman, W. B. Phillips and E. Armer
ding. 
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Among the Exhibits 
H. R:rnhnm fh1it h, .~·e11Prn l s les a~·e11t, ,rnd C. n.. R obin 

son, t he new Ch ic '.l go <fo;trict s J les a~·eut of the L ac k a

wanna St<'<'l Cornpn ny, anind in , \tl:111\ic City on "\Yc>dnes
<la,v to n l t<•J!<l the co m ·e n t ion. 

*** 
Tl1e automatie fc :llnre of the ,Jones stoker, which is dis

tineti,·e of this mct l10<1 of rneehanical stoking-, renrlcrs it 

parti<'ularly appli<·nhle for servi ce where lor ds are fluctuat 
in g in (' harnder. ,\ fnl l <l !'s(']'iption o f the Cole automatic 
att nehme11t referred lo will he fo n]J(l in the ll<'W c>dition of 

the l'o r ket ( 'ntalog hei11g dis tribuierl by th e Unrlcr-Fecd 

Stoker Company of ,\ merien nt its exhibit, s1i:we 8G0. 

·* "' * 
Th e rww feii t ures o f tlw exhibi t of th e 1Tnite<l States 

l~lectri.c Sip:nnl C'ornpnny, consist of a sig1w] providing 

for a m n ltiplieity of ears iu a hloek :ii :1 tim e. This sys t em 
lws all th e snfPty features of this co rnpany's former t,vpc 

<l -1, nnmel v tho,e (J r :1 ntieipntin g grounds , ernssing of wir<'S , 
f· t<·., anrl :ill li1w trouhks to whieh a s ignal is suhjed. Ther e 
is :11:c;o sho\\'ll n. lie\\· trnllPy swit <·h, the opernting: parts of 

whieh are m::<l e lig·ht and so <·011strnrt nl t h a t the action is 

, ·c0 r,v sl ig-ht, thns t li mi 11 ntinp: illertin. Th<' exhib it is wirP<l 11p 
to show how th<' , i.~·1rnls work \\'h<·n in aet n:d operation. 

*** 
A larg-e line of ti<·k0t. pnnd1es of nil types is show11 in 

Spa<·<~ 8:2+ by tlw n nune~'- \'c>hslage Tool Compnny, New 
York. .A 1:nn('h made c>speeially f or street railway servi<·e 

diffors from the usnn l type of punch, in that 1he tool steel 
die is set into the mnin pnrt of the frnme and the plunger 

is made of mnl) e:ihle iron. Tn other punches this method 
of <-onst rnct.ion is usually re\'crse(I. 

*** 
Tlw A11H'ri<·a11 Lo<·o1t10ti\'!• ( 'o mpany, :N'ew York. is lo!':d<•rl 

in l\In<· hit H' l'Y Hall. I ts spa<·P ii- ,~1·1·,rn ~ed as a re<'eption 

booth whPrc Mess rs. Willinrn \\' nmplPI", "\\'. E. "\Vnrnlard and 
Haymond II. Bak Pr, the n•prcse11t al i\'es of the eo;npany . 

nre µ,-rc>etin~ <le'.eg·nt <·s. The <·o mpnny ·s PX hibi t l'onsists of 
larg·<' frame<l photogrnphs of somp nf t lw c>le<'lri<· lrn·o11Hilfres, 
snow plows and tnl<'ks m:rnu f :wlnre,I li,v it. 

*** 
The 1<.,alk Company, of Mih, nukl·e. sc>l<lom misses repre

sc>n lation at a (•unV<' ntion of ell'et ric railway men. Tbis ycnr 

\\". Frank Can, <hief engi1wer, is i11 attc>n<ln nrc, and is 
presen ti ng- his a<q1rninta11cPH with an attraetiYe s ::mvenir 

pamphk•I illustrating- the pro<lurts of th e Falk Company, 
whic·h in< lmle g c•:1rs, pinions, sp0< in! tnwk "·ork nnrl a ll man
n<•r of st eel <'::stin gs. 

The V Prmia searnless trolley pole, whieh is hcing exhibitcrl 

by the mannfarturers, the ]'ittslH1 rg- Pole & Fon.i;e Company, 

in spa<'es G08-G14, mnin building, is nrnde from selc(•ted 

Sf'mnless tubing-. The outside diameter at. the tip is 1 in., 

a n<l rn tlw <'IHI is tapered for :1 ft. of i: s length nny Iiarp f'nn 

be made to fi t. The butt is 11,-~ in. in di am eter nrnl is r ein
fo1T<·<l for 20 in. with the s :nne mat eri a l as the pole i tself, 
making a light weip;ht troll ey pol e whi<~h has high strength 

anrl whith will st:111(1 up nn <l er hard serder. 
·:.f<**· 

Few exhibits iu the line of spe('ia llies for intcrnrhan ears 
a r e a tt rar-tin g more attention t lwn the .Tanney rmlinl coupler 

exhibited by The l\l(•Comrny & Torl ey Compa ny, Pittsburg, 
Pa., in spn('es 707-715, l\larine Hall. 'l'he devire is ingen

ious and simple anrl seems to meet the pc<'uliar requirements 
of eleetric nnd internrhan seni<'e. 

In the exhibit of the Columbia :Machine & )Ialleable 

lrnn Company, is a turnstile designed for pay-ns-you-enter 

<'ars. It wn s invented and pntented by C. S. Banghart, 
SrqwriutcndcnL of the New York & Queens County Rail
wa,v Compan~·. It (•onsists of an upper and a lower set 

of nrms fas t<>ned to a hinge nttached to the center pole. 

T hese nrms nutoma tically fo ld or drop as soon as the pas

senger h as c>ntcrerl, onl,v two arms extending out in a hor
izontal p csitinn at n ti :11e. The tnrnstilc is designed to 
take np lit.tie space on the platform of the car. In view 

of the i.ntcrPs t at present manifes ted in pay-as-you-enter 

cars aud me t hods of bre collection used on them, it would 
pay <lelegates to examine this exh ibit.. 

Cousirlerable int erest hns been shown since the conven
t io11 npe1w.'l i11 the demonstratio11s of the Millionaire ('al

culnting ma ch ine. This r emarkable mechanism can mul

tiply and divid e any sums with surprising rapidity and 
a bsolute U<' ('Uracy, and is a marvc>l to all who call to see 

it in operation. It is said thni no machine on the market 

is its equal for figuring eosls. enmings and expenses per 

<·.ar mile or ear hour, discounts, Pl<'., and a ll those interested 

a re i11\'iterl to visit booth 4:2-1 wherP Messrs. "\Villiam & 
( i<'orµ,<• l\[()rs:·hlinusc>r are prepnr<'fl to d<•monstrate and sho\\ 

th<· 111n<'hin<'. 

The exhihi t of the CTonlrl Storage Battery Company, New 
York, nt spaces 818-819, in<'llHl es sn u1ple cells of the various 

lyp<'s used for railway reg ulatin g nn<l line batteries. The 
t,vp(' \ r-15-!l ecll is of interest as nn example of the type, 

of installation used '"here the demands for power are 
large, t.his eell, havin g a eapa(·it.y of 4800 nmpcre hours 

at th<• 8-hour r a ting. The '' C'oupfo type'' exhibited is use<l 
for sig1rnl, tPl<•µ:rn ph and s imilar iustallations. The Gould 

Sto r:1ge Bnt tcr>'· C01npnny is distributing to user s of stor

:1g·e hattel' il's, temperatun• c•on•pction charts, showing tlw 
va riation in ,l.!,'t'aYity rea <ling·s <·:msed by temperature

changes and affords n simple and convenient means for 
a (•enrn.tely determining the <·m1<lition of r.lrnrge in cells b.,· 
menns of the onlinary hydrorne!Pr. 

The .JeW<~tt Car l'ompa11y, :Newark , O., is showing on the

i,x hibition t1r, t ll>. adjoi ning the l\Inin Bnildiug, one of nn 

onkr of te11 inll'rn rhau cars !milt for the Indiaunpolis, Ne\\' 
Cast le & Tol<•<lo Tiaihrny. The <lc~ign of this car is out 
of t.h e onlin:, 1·~, in se,·era! respe(•b. lt. is 62 ft. long an(l 

its front end is parnbolil' in shn1 e. This departure from 

the or<liua r,v <l esign is intp1ulP<I to re<lu<·e the h 2nd-cnd nii
friction of the enr while it is in motion. 'l'he car is of 

unusually s ,1hstantia l eonstnu·t ion ,ttHl is hnilt t o withstan<l 
the strains indd ent to rnnning- at a spee<l of 70 miles nn hour. 
Th e interior is Anishe<l in mnhogany a!l(I is ecpippe<l with 

the latest types n11d desig ns of fixtures, among whid1 are tl1(' 

,Jc\\·Ptt automatie window tixtmes and nickel lamp sockets. 

The tnr is equip p ed with a mot.or generator set nnd is so· 
·wired tlwt. <>ither 530 volts or 110 volts may be used on the

Iighting· cir!'ttit. 'l'hc car body is mo1mterl on Baldwin 

trntks which wlll he equi ppe<l with .Allis-Chalmer s motors. 
The ear <'ame to Atlantic- City from Newark on i ts own 

"lice's. l t was huilt from designs and specifications pre
p ared by the Electricn l Inst all a tion Company, Chicago. 
whfrh is ncting a s engineer for the railway company. 'rh<" 

eompany is also showin,g a sc><'lion of its semi-eonvertible
ear. 
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l '. K ::-ia \\'tellc is allc11di11g llie <'011,·c11tio11 i11 the intert:sls 
of !he Tool t'.,tcel 1110lor Gear,& J>in ion L'om1.a 11y, Gi11<'i1rnati, 
Ohio. llc re1 .ur ls some good orders retci, ell l' ro111 a nurnber uf 

1 he larg·c r rnil\\'ay eolllpnuil•s. 
·:J,{r':* 

The Hail Joint Cu111pany, of ~C\\ York, ha s establisiH 0 ll 
a branch sJles office i tt the C.dl B11i ldi11g, SL111 l1'r;1 pciscu, 
Cal. J a mes A. Urccr, of th e :,;ales dupartiue 11l i11 Ne\\' 
York City, \\'i1l r<']ll'L!S l' lll th<' company. 

The Qnride <'al' seals aml lite <luride silent g·ears shuwu 
by tb.c l itomc Ilidc Comp any, t)_)T;.rnsc, N. Y., arc ;1l1rac
ing a tl cution . 'l'he 1·cprese11tati, u, nn~ beiug kL•pt busy ex
plaining- the merits ur (Juridc. 

The Uuion Electric Compa ny, l'illsumgh, l';1. , is rcpre 
:::;elll lll bf 'l' . l\I. Clulcy and Ueo. \V. 1-'rnv,,st. The m;111y 
fricnLls uf John l'. l'ruv ust wii l he.tr \\'iJ1 n gret that. he 
was mw blc t u a tt end th e cu11,·e11 1iu11 th ~s year. 

The National Urnke Company, of Buffalo, is distributing
a rhyme of tb.c .Jullars wri tten iu tile s,ylc of the te11 lillle 
black boys, except that, one by one, ten b;1gs of di\'ide1als 
disnp1, e,,1· bec:ausc a rn il way company does nut use peJcuck 

brakes. 

The Russell Car & :Snow P low C0mpany, Hidgway, l'a ., 
is rep resen ted by l\L S. Kline, 1n·Ls.d <.! t1 L l\lr. Kime r e
ports au encouraging i rnprove,11ent m b .,sinc::;s cu1: J ,tions. 
His Compa tt/ has ,d read.)' booked a lht.nber uf ad\',ltH:c 
order s fur snow plows. 

*** 
Star B n :ss ·works, Kalanrnzoo, l\: id1. , is shc-,ving, in 

addit ion to their regular line of trnl ley \\·heels and harps. a 
new form of 6-in. \\'bee! with a :i-in. hub and a harp de
signed esp c{ially for this \\·bee!. 'l he exhibit is located in 
spac:e 81--1, Building No. 3. 

Barbour & Stockwell Company, Cambridgepol'l, l\lass., as 
has been thei r custom for a nu wbcr of ye«1s, h;n·c 110 ex
hibit, but I he int eres'.s of the curnp,~11y a rc being; well tnken 
cme of by the representnli\'Cs present, F. F. f:itu<:kwell, Wm. 
\V .. I◄ iel<l a11<l H. H. L utb.cr. 

The exhibit of the Electric Railway ImproYcment CL•m
pany, C!e,e lnn<l, 0., wbith is loc,11ed in Building· No. ~. is 
atlradi11g: e,·en µ.Teater attc11tiu11 n111011g- rnil\\·a ~· 111c11 I !1;111 

it Ll id at the co1l\'e11 tio11 last yea I'. l\. ;rny dcnw, 1,-t I'll t i"11s 
of the braz i11 g· of eo1~pcr bands to st(•L•I rails by 1111e of the 
company's \\'cllli11g a1Hl brazi ng ca rs \\'ere made ycsten!ay 
and more will be made Llttring the \\'eek. 

The L. K. Elliott El cct r;c- Company, s11ccesso?'S lo tlte 
E llio tt Bros. Eleelric Company n11d lo L. K. tlli,,tt,• 
Clm elallll, 0., is rcprcs<>11ted nt t lie c011,·c11t ion by C. l '. 
Dilli11gs. This eompany has n•< e11tly i111 ·n•nsl'd th" c-apnr it)'· 
of its plant lo fae ilita te !he m;rn1 ;faelure ,rnd repair of 
fie ld and ;Hma turc ('oi ls. T l1 e rcprl':-<·nlatin·s <"lnim the 1·.im
p:rny now ln:s 011e of !he bes! cquippe<l plants in the nl!ll
dlc West for doi ng this work. 

An int er estin g- exhibit is s how n a t spare G07 h:v G. ~[. 
Gest. Bcsi<les a number of types of Camp dud fu r un<ler-

ground 1 011Ll11il <·011stn1dio11, a 110\'l~I and i11gc11ioi:s metlw<l 
of' n•i11t:o r1i 11 g· to1T1H ,nl iro11 poles is shuw11. 'lhe rci11l'orce
lll<• 11 t is put i11 lite Jule from lite inside withou t dis, u rbing 
the s idewalk or 1111• 1111·rl1<•ad 1·011s[l'll<'liu11. A rl'in furccd eage 
of <·; ,rlJOu s:1•(•! I \\'is,L•d !,,,rs is dropped into lite top of pu le 
a11d 1·01H rl'lc is Cor< <·d i11 by 111 e:1 11s o[ eo111prL·ssc1l air. After 
11H• 1·01H n dc se,s, lite po! e is prac- li1·ally u11rlcs,ruelible. 

,\ 111m1l>er of iJ1lcresti11g appliames arc cxliihitr-d by the 
!>. & W. Fuse Company, of l'rO\itlL•n(e, H. l. Buth the 
black a111l \\'lti ,e fi11i:-d1 de! tabesl u11 11wg11et \\'il'e is shown, 
also serY i< <' swild1 boxes with inclvse<l fuses fur d. c. and 
m ult i pln sc tt.J'l'e11:s; 111ain line and bra11d1 br>x es; molor 
,llHl 1 hird-rn i I shoe frsc Loxes ; a line of higli-tem,iuu cut-
011 is is nlsv <'Xhibitcd. 

1\I the uc•1nu11strntion uf mil ,rchling by the T!tcrwit pro
<-< :-s on Tucslh,y at'len10 ::m, a number ,if Llis : i11.!.!·t1islied g uesls 
were 1 r Esl'11t io witm•s;; thi s i11t1·res '. i11~· operati011. !11<:ludcd 
a111011g them \\'ere J\.a . Kntsura, engineer of the Soul h i\.1.a11-

d1uria Haihrny; C. 0. Holmes, U. S. Steel l'l'iJ<lne :s Export 
Cornp;,ny; .Lmes B. S t rn11g, H:rn ia pu lrun "\\'ol'ks. a11<l \V. 
l-1. l-Lirto 11 , ,Jr. , eng i11ce r mninlena11ec of way, Soul11 Covi ug
tun & Ci11ci1111ati St r eet R ai lwa y Company. The demunstra-
1 ion will be re1 cated ag,1in lo-da y at 4 p.m. on tile pier 
bet,r0c11 lL,, rinc }lnll an<l the A1111cx Building. 

The 'l'rullL'Y Supply Compa ny, C::mton, Ohio, is sho\\·ing 
in its boot h in Building .l\o. 3, its new l'cerlcss rnllc1· bear
ing- trolley b.~se. 'l his b,~se, it is claimed, is aLnost fridi,m
lcss. Its spri11gs a11<l bearings ,uc ent ir ely enclosed in 
<kst an<l mu:sture-prnuf er.sings. The cuwp a 11 y is n bJ show
ing its new Peerless and Ideal trnl lcy ca tche1 s, 1\'hid1 are 
alt rati11g attention. T he Trolley Supply Company is also 
the mnnufadurer of the well-known Knutsou t1 olley re
trie, er \\hiLh is now 1:seLl by more than 400 railway com
] n11ifs. Other de, iLes exh ibi;eJ in(•lnde the Stara re and 111-

tandcscent headli;h~s which are inlerchang·cable \\'ith any 
other type of light. 

The Gencr::i l Storage Batlcr_v Co111pany, Boonton, N .• J., 
is shu\\'ing· a curnp lc1c lin e 01' i '. s "Bijnr" pl;rntc pl;1tes as 
\\e ll ::s Im> 1)'1 fs of the "·ell-kno\\'n Bijur balan<·ed b,,oster 
reguktor .~t spurs 7:2~)-7:n. llijur storage ballfr,v 1-l.ites 
are I k racte r:zed by thei r frl'edom from b11ckli11g, l1i.!.!·h d11r
~bilil~·. s11perior diffusi Dn of clectrolyle ,111<1 p;1r lil'1tlarly 
b,v the patented Lrentmc11t of the uegati,·e. ea lled ''p,,1·1u;111-
izing·,' ' \\·hid1 ea r. scs the ncgnli\'c pl a te lo s :stni n its eapa
{'it,v in use. 'l he exhi bit (·01!::;is ' s uf two l-l-UO-n111 p. hi'. e1,lls, 
enmp!c te !y instnl '. l'd, a ..J..Jt;O-a. Ii. unit, simil;1r lo th<' edls 
in the Cnmb ria ::::tee! L'ompa11 y 's new bal lcr,v, a11d a nurn
hcr of s:11nllcr <'el ls, gi\'i11~· a co,nprehe:1si, c i1ka of the 
J:ijur line of slntionnry <·ells, from !ht> IL11·;.c·t>sl ::.iz,0 do\\·11 to 
n n. 11. co11p !<s. The plates of the GP1w1· ,d :-; to rng·e Hattuy 
Corn pa 11y's nrc I erfrc·I ly i11 te rl'lwn ;tcnb le "·it 11 I hose nf 01 her 
mnkPrs n11d nny sl n11<1.1 rd bnttl'r)' can be re11e1r1'd "'itli 
them. Pl1nto•.trnp li s· of se,·c rnl i1 1st;1llntio11s nre sl1r>\\'n und 
!l ie 1110!01· dri1 c11 c11d 1·cl l s\\·itf•l1rs. i11 \\·l1i('h sPY<'r:d markeLl 
imp ro,·crne11ts lm,·c been cml)()diL'd, h;n·e c,·uk1·d llllll'h in
te rest. The nddit ion lo the cornpnny·s pl:rn t ;1 1 B,111111011 is 
now in fu ll opL'l'Htion n11d is of sn{'h s ize !ltnt !!t is company 
now rn11ks ns !he second largest battery manufal'turcrs in 
the counlry. 
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THE MILBURN ACETYLENE LIGHT 

The l\Jilbnrn acetylene light, manufactured by Alexander 
l\lilbnrn Company, Baltimore, l\[d., is being exhibited on 

the pier alongside of Colonel 

E 

B ', 
i : 

I! 

! D 

Young 's residence, which at night 
is ablaze with incandescent lamps. 
No better posit ion could have 
been secured for demonstra ting, 
by comparison, the intense power 
of the acetylene flame used in 
this lnmp. The lamp is intended 
especially for use on night con-
struction or repair work, to which 
all street railway companies fre
quently have to resort. The ac
companying illus tration shows a 
cross section through the acety
lene generator and the burner re~ 
flector. No pump, gages, valves 
or moving parts are employed. 
The pressure of the gas is main-
tained by n water column which 
supplies the water used in the 
generator. The tank is 12 in. 
squar e by 36 in. high, and the 
lamp is mounted on i t with a 
sta ndard, which revolves freely 
in a wat er seal in the t ank. The 
carbide is placed in trays in an 
inner cylinder of the tank. A 
wide-a ngle r eflector is used to 
distribute the light and at the 

J time intensifies it sufficiently so as 
to project the rays 1000 ft. or 
more in f ront of the lamp. The 

Milburn Light light is claimed to be perfectly 
safe because all joint are water-sealed. The lamp is said 
t o give 5000 cp with a consumption of 2½ lb. of calcium 
carbide per hour, costing 3½ cents a pound. These lights 
are in use by a large number of street and steam railways, 
contractors, and by the United States Government. 

*** 
M. M. Ely, of The Garford Company, Elyria, Ohio, is 

att ending the convention in the interest of Shelby "Stan
dard A ' ' t rolley poles for which this company is sole agent. 
An exhibit of these poles is ·being made in the booth of 
the Wallace Supply Company. 

The National Carbon Company is distributing a small 
booklet on carbon brushes entit led '' Operation vs. Quality,' ' 
covering the selection of t he proper brushes, the qualities 
necessary to meet certain condit ions, the causes of many 
brush troubles, the r emedy, etc. Every railway representa
t ive can secure copies at · this company's exhibit booth, 
space 812. 

The Lima· Brake Shoe Company, Lima, 0 ., is showing 
samples of its composition brake shoe, which are attracting 
considerable notice. Some of these brake shoes have been 
in use on several of the large interurban and steam roads 
in the Middl e ·west and the company states that they are, 
giving entire satisfaction. C. H. Doebler is in attendance 
at space 600, and is prepared to give any information which 
may be asked for. 

J ohn 'l\l. Hig h of the Pantasote Compnny, New York, re
ports haying r eceived some very la rge orders for Agosote, 
the new wnterproof fiber board used for head lini ngs in car 
constrnction. Agosote is a for eig·n product, extensively 
used abrond in p assenger car construction. It has been on 
the market in the United States less than a year . The fol
lowing is a partial list of recent cur orders on which Ago
sote has been specified : Chicago Railways Company, 600 
cars; Nor thwestern E levated Railroad Company, Chicago, 
20 cars; Third Avenue Railroad, New York, 150 cars; 
Metropolitan Street Railway Company, New York, 125 cars; 
Yonkers (N. Y.) Railroad Company, 16 cars; Boston & 
Maine, 30 cars ; Pennsylvania Lines West, 10 cars; Pull
man Company, 14 sleeping cars. This product is now being 
used in the construction of a total of more than 1200 pas
senger cars of all types. Up to the present time it has been 
manufactured abroad and imported; arrangements have been 
completed, however, for its manufacture in the United States 
by the Pantasote Company. 

The Samson Cordage vVorks, Boston, Mas!;l., is issuing 
a clever reminder of its product in the shape of a pencil 
with a celluloid holder made to represent the well-known 
Samson Spot Cord. It will be sent t o any electric railway 
officer who writes. 

The Northwester n Elevated Railroad of Chicago has 
recently ordered from the America n Mason Safety Company 
2300 Mason safety step t reads for use on station steps and 
platforms and has also specified that these treads shall be 
used on the new cars now building at the works of the 
Pullman Company. Among other orders placed for these 
treads are an order for 1200 from the Pullman Company 
for its own cars and an order from the Hudson Companies 
for equipping all of the stairways of the tunnel stations in 
New York. 

*** 
The vacuum impregnating system is being extensively 

adopted by leading manufac~urers for impregnating arma
ture and field coils, and the Standard Paint Company's 
compounds for this purpose are having a large sale. A visit 
to space 735 will r epay itself, if only for a quiet chat on this 
subject with the company's representatives, and incidentally 
to obtain one of the new catalogs of insulating varnishes 
and compounds. This book is not only a catalog of the 
well-known line of P. & B. insulating varnishes and com
pounds, but also contains much practical information about 
insulation and methods of applying it. 

• •• 
The Lord Electric Company, New York, in addition to its 

numerous other specialties, is exhibiting the Cosper "Con
trolator" ( controller regulator). This device is designed to 
insure smooth acceleration accompanied by a material saving 
in maintenance cost for equipment repairs and in electrical 
energy. It is bolted to the top of the K type controller 
usually used. A lso, it is designed so that it may be applied 
to other controllers for series-parallel service. With regard 
to the design of the "controlator," it is said that it is built 
very compactly, is strong and therefore durable, and also 
is unaffected by atmospheric conditions. The regulator 
effects, by means of a predetermined time-element feature, 
any desired r ate of feeding. With each equipment a templet 
is furnished to facilitate installation. One commendable 
point in this device is that when the reverse lever is thrown 
again into the forward position, the controlat_or automatically 
puts itself into service. 
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THE CURTIS MOTOR TRUCK 

'l'lw Cnrtir-; type C'I-158-72 motor trnek with motors in
side the axles is 011 exhihilio11 in Bnilding No. ~1, Sp,wes 
851-53-5:i. It is clesig1w<l for ci ty nud suburban senice, 
and can bo 11s0d in serYic<'s I hnl :ire nsun ll_v thought to 
require trncks with motors outside hnnµ;, lwen uc:0 it will 
p:iss :ill cnnes thnt are co 111,i<le1· <'< l good prneti<'<'. ·with iti-; 
motors cnrrie<l in the c0ntPr, tlw str:1ins c111<' to the over
hang of th e motor loa d carried on t.hc 0n d sill ar0 not 
enconnte>recl. Supporting !.h0 motors in tlw cc- nt 0r is tlw 
:natural pla<'e fo r them i11 a r n<lia l I rn ck :111 cl t h0 power of 
motors can h0 b0tt 0r nppli<'d tlrnn wlwi1 motors ar0 ontsirlc 
t he ax les. This type nl~o earri0s t.he <' ar hod_,. low01· tlrnn 
most trncks of th e snnw capn<'ity and chnra<'tC'risti cs and 
'is es1wcic1lly snit0<l to ears with la rge ovC> r hnnging pht 
forms. Ca rrying- its 10:'cl in the cent 0r , tlw wPight of th 0 

Th<· n. Dro11,·{, Co111pany, of Bri ,1gep01'!, Cn1111., was a 
lit 11<' la tP in nr riving, but \Villinm V. D0e, its go1wral man
n_g0r, is 110\\' hf'r<· :incl has a space near Aqunrium Hnll, 
wll<' rc a 1wal modPl of I he Lov<'ll window op(!rntor and sec
t ion,; of ,\..n ti -l 'ln vins sk~· Egb! n re Pxhihi t0d. 

*"'* 
01w o f I 11 0 0x hi bits of I hP Nn ! iowil Lo<'k vVasher Com-

p;111y, NPwmk, N . . T., ;1! its booth, spaces 21G-220, comprises 
;1 1111mlwl' of f11ll-si;1,<•d cnr win<luws showing in pradi<'nl 
01wrat.ion lh<> <'Ompnn_v'f.; ear window lixl1u0s. Ou account 
of !heir simplici ty, sma ll 1rnmbcr of parts and ens<' with 
whi<·h th0y <'an he :ippli<·<l n]l(l maintained, tlwse devices 
h:1v<' lw0n sold i n lnrg0 qua ntit ies to steam and electric 
rnilwa~ s. 'l' h (• snsh loeks shown on these models ca n he 
ns0d with or withou t the N at.ional sash balanee. It holds 
an<l posi t iv0ly lo<·ks I hP sash nl any h0ig;ht. Furthermore, 
it 1w0,·0nts rattling, and by it s us<' th0 window cnn be 

The Curtis Forged Steel Motor Truck for City Service 

car is centralized and the traction is grenler than with 
other types of trucks. 

The truck has the Curtis :ill-forged ste0l pedestals and 
four coil springs. Each lower corner of the journal box 
is a heavy lug cast to form the seats of the. pedestal coil 
springs that give relief to the shoeks of the wheels on 
meeting inequalities of the track, so that th0y do not vibrate 
back and forth through the frame nnd enr body. 

The bolster is of the true swinging type, being of snch 
design and construction that it swings freely with the shift
ing ~car body. There is 110 limiting device to stop its natural 
swing, yet it never strikes the side frames, bnt maintains 
n true centra l p osition when at rest. 

The Curtis transom construction is nsPd. This truck is 
equipp0d with the Curtis balanced non-ehat.tering- brak0 
rigging. This rigging is desig1wcl t o giv0 po\\'c•rfu l brake 
application with the leas! w0ar of sho0s. 

ft is hnilt of op011-hearth sleel forgings tlmrnghont. All 
castings are eliminated exeept jou rn al boxes, brak0 hemls 
and e0nt<'l" p la tes. All parts nre standard and interehange

able. 

Don't forgot that you intend lo call to-dny on the repre
senln tives of the Spe<'l" Carbon Compn ny in spnee Gll and 
ialk over your brush troubl es. They have some new im
provements on their produC't s worth looking into. 

framed loose enough to be easily raised and lowered. The 
window eannot fall when equipped with this device, as the 
jar, instead of loosening it, locks it more securely. 

*** 
The Coleman fare box is attracting much attention from 

operating officers in attendance at the convention. The com
panies whieh have the device in use on their pay-as-you
enter type cars are strong in their praises of its efficiency 
in collecting all the niekels. Its mechanical construction is 
simple and strong _and not easily deranged by rough usage 
or by bent or defective coins. George H. Dreybus, manager 
of tlie Coleman Fnre Box Company of Buffalo, who was 
formerly couneeted with the Internntional Railway Company, 
is demonstrating the operation of the Coleman system of 
fare colleetion in spal'e :304 in the main building and is dis
tr ibnting- n little booklet contnining information worth real 
m01wy. 

Th<' an lo-seope advertising· deviee displayC'd in building· 
:;, sJn1<·0s 83G-838, by the National Adv0rtising Company of 
.\ 111crica, is desig1wd to bring 0wry card shown in the 
r,dverlisin~: rack of an ele<'lric ear dir0ctly in view of all 
t lw passengers on the car. Th0 cnrds nre constnntly shifted 
:rnd t hns alt rnct ntten lion. Atlded to !his is the fact tliat 
tlw dovi<'<' a llows twie(• as man,v canls t.o be displa,,·0rl in 
<':wit <·nr m; has heret(lfore bP011 possible. 
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THE PAY-WITHIN CAR 

The '' pny-·witbin' · c ;~ r. desi_g ned lr1· F. H. Linc oln, as
sistant g0ncral mnnng:er, PhiLlde lphia Hapic1 'l'rnnsit Co:n
pnny, is being exhihite<l on t he tre!', tl e n orth of the pier 
by the Elech'ic Seniec Supplies Cornpnnv, whi<'b l1 as se
cnred the selli ng rights from th e Pa~·-'\Yithin Car Com-

-

,.~?;:~~ · -c.ii7'"'1Biiii.i'i 

1 
I 

Rear P l : tfo r m of P ay-W ithi:1 Car 

pany, which owns t he pa t ents. T he car exhibi t ed is one 
which has rece ntl y been r ebuilt from a sta nch rd d ouble
truck car i n t he s hops of t he PhiL·dclphia R npid Tra ns it 
Company. A fu ll description of th e pay-within princip le 
and the method of reconstrncting the Pbil ::: delpbi :1 Ra pid 
Transit Co!l1pany's cars t o use this system was giYen in 
the EL ECTRIC RAILWAY JounKAL of Sept. 23. One o t' two 

minor improYernents have been i ncorpor a t r cl s ince t he de
scription appeared, t he chief of whi ch is in t he fo r m of 
pilla r contai ning t he door-ope ra t i ng va lves a nd which sep 
arates th e en t rance a ud exi t p ass:1ge ways i n t he rent· 
vestibu le. T he principle claim ma d e for the p ay- \\·i tl 1i11 
type of car over anv oth er p repayment pl ·· n is the ad
ditiow1l protection ::iffordecl agai nst acci(l r n t. The rea r ph t
form is entirel y e11closrcl by pneumatic:1 1l y opcrntrd ~li d
ing doors con t rolled \\'ith a val ve cn nv<'11ie11 tl y pbced in 
front of .1 he co11<l11 ctor rs he st an els in his proper posit io11 . 
'l' he platform s1Pp folcls up w hen t li e 1lonr is eb~sl'd and 
the re are no gra b h;1ndlcs on the outside of tl1e ear. It is 

Phihdelphia P ay-Witbin C2r 

impossible, tlirrefore, for a n yon e to att e•n pt to ])()arcl the 
car aftei· tl1e door is elrn;cd ;rnd tli e s t e p is np. Tli e s i rn p
li<'it:,· nf co11,·rrli11g u stn 11<l ;i rd car in to 0 11 e of th e p uy

witliin type is abo an impo rta nt a d van tage clJ i :ned. 

*** 
The Le V:-i ll ey Y it :1 e Carbon B r m,h Company , N"c ,v Y ork , 

has no exli i!ii l, b11t t l1e com pa ny's i,;1c1-rR's are luoke<l afLer 
by M. ,v. R obertson, its general manager. 

BRILL CENTER -BEARING ~IAXIMUM TRACTION TRUCK 

The B rill exh ibi t i ncl udes a center-bea ring maxi!llu m 
trnction trne k whic h is shown for the first time. T he truck 
1· ,111 be in , p ectcd in the B1 ill scdio11 e n t he pier nn <l can n lso 
be see 11 u11d eJ' the h1y-As-You-811t er C'.l r of the Thi rd Avenue 
lfailroa d Co:upan v on the exh ib it ion t rest le. I t is des
ig1rni0d as No. 308 a nd <li ffers from t he Br ill " E ureka" 
maxi :uum tractio n truck, in that it h as a bols ter wi th a 
center bearing. Th e bo lster is sup ported pn semi-ellip tic 
spl'ings whil'h ext.end lengt h wise of the truck and rest in 
li nks suspended frn'l1 th e sid e frames. The side frames 
are each so lid fo rgell i n a ' sing-le piece, a nd t he e nt ire 
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frame 
is \Y ell designed wit h a view of reduci ng t he weig ht of the 
tl'llck to the mi ni :nwu. D iffere ntial bra ke levers prnportion 
the a mount. of p1·essJre on th e wheels according to t he load 
wh icli t hey c ::i rr,v- t he lo:: d on the ln rge wh eels being 75 
p er cent. Four hundred a nd fif ty of t h ese t r ucks a rc now 
bring bnilt for New York. · 

T!te Phi lul elp hia E lectric & lVlauufac tming Company re
pnts n consta.nn ·., iucrea, ing d ema nd fo r its .Ant irnst fo r 
preserving iron and steel wor k of a 11 kin ds. T h is product 
is rons:dered by many of th e la rgest man nfactm ers to be 
even su peri :>r to ga lvan izing in s::,me r espects. I t is applied 
in t be same ma nner R S pain t, and it is a ll that the name 
implies. This company !tes d osed contracts r ece 1~1ly for a 
large nu mber of i '. s abs:>lute cu t-outs, mast arms a nd malle
ab le line materia l. 

The Rook e h and r egis'er is making rapid progress. About 
2000 of them are now in use in six s tates. It is interesti ng 
to note that 23 of these r eg-is~er s are used on pay-as-you
en ter ca rs in D es l\1oines, Ia . 

••• 
The p ay-rs-you-en'er car s, whi ch are shown on the 

exhibition track tresl le, are pro\'ing of s rer ia l in ' erest to 
delegat es. O ne of these ca rs was man t1factu r ecl by t he 
Cin ( i nnat i Ca r Company a nd th e other by the J. G. R l'ill 
Compan y, a nd they wer e desig ned a f ter the p l 111s nncl ma nu
fact ured n ncle r the license of the P av-i\s-Yon - 8nter Car 
Corn1~a n_v, New Yol''~. T he car bu il t b; 1he Cin ci11 11 ati Car 
Compa ny is on e of an order b uilt fo r the Mu ni ei pnl Trac
tion Com p :111y, Clw:elan d, while the one bui lt by the Brill 
Company is ~Ile of an o rcl e!' of l .j3 ca t's for th e 

0

Tli ir<l A,·e
nue R r. i lro1cl , New Yor k. T he P ay-As-You-Ent er Cnr Com
pany is r ep resent ed a t the conven tion by D. l\lcDonal<l and 
'11

• \V. Cnsey. 

The J. P. D e,·ine Com p :111:v, Buffalo, is represented at 
the eo1wcn t i< n b1 J. P \Va r fe l. This r>ompn n ,· is R: :le manu
facture r fe r 111e l' nitt <1 S tates of the P .isslrn l'g vacuum 

i!11p1·e_g11ati11_g an d dni ng· np pnra t uR Il e s ln tes t hat the 
company hns met with g l'en t success in i11sl a lli 11.!!.' t his ap
p arntus in clcet l' ita l m:1 11ufaet uring a 1Hl repair s hops. 

** ~-
T he Dittrirk & ,Jordan Electric Company, C' le,·ela n<l, is 

rep resent ed nt 1 he r o11\'en tio11 by A. H. Dittl'iek, \\'ho is 
stoppi11g a t th e Cli u!funte. 

Til e B nchte r Fire E , tin0; uisher Comp111 v, of Doston, 
l\frsR, b ns be<> n r ecp1 rstr fl b v th e man " ge"n en t 0f t he con
Yen tion to lor <l th e t\\'o 40 -!:?."' llon chwn ic ·1 ] tr·,c k ri, .,, P11g-ines 
an d be pr<'p " rr d in c ·se of fire avnong tli t> 0x!iihits for 
qnick ac tion . Thi s co 'Y! p " nv 's exhibit. h ", i<ks t"<> e :1_!!.'ines 
mentionr d rho,·<>, C" ns;s t ing of a full line of baud tire ex
tinguishers, is attn:cti11g due interest. 

., 




