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Proceedings of the Seventeenth Annual Convention 
OF THE 

AMERICAN STREET RAILWAY ASSOCIATION 
HELD AT 

Boston, Mass., September 6-9, l 898. 

T h e seventeenth annual convention of the American 
Street Railway Association was held at the Massachusetts 
Charitable Mechanic Association Hall Sept. 6-9, 1898. 
President Lang, of Toledo, O hio, opened the meeting at 
I I o'clock, Tuesday, and introduced Mayor Quincy, of 
Boston, who welcomed the members to the city in a pl eas­
ant spec.ch, in which h e r eferred to the rapid extension of 
electric railways in the country and to the early work in 
electric railroading in Boston. 

President Lang replied in an appropriate manner to the 
Mayor's address: 

The following companies then joined the association: 

Elmira & Horseheads Railroad Company, E lmi ra. N. Y. 
Port Chester Traction Company, Port Chester. N . Y . 
Portland & Yarm outh Electric Railway Company, Port-

land, Maine. 
Port sm outh S treet Railway Company, Portsmo uth , Va. 

l\fr. Kerper. of Dayton. then offered the following reso­
lntion: 

\Vh ereas, The executive committee of this association, at its 
meeting held in Boston J an. 25 and 26. 1898. owin g tu its inability 
to secure a proper hall for th e ann u al meeting of th e association 
at a nother time, issued its ca ll for th e meeting of th e asso ciation 
to be held in Bo~ton Sept. 6-9. 1898; 

R esolved, That the action of said executiv e committee be and 
the same is hereby approved, ratified and confirm ed, and thi s meet­
ing is hereby declared to be the regular annual meeting o f the 
association for the year 1898; 

Resoh· ed. That all the business of the assoc iation be proceeded 
with at this meeting in accordance With the by-laws of th e asso­
ciation applicable to regular meetings call ed and held wi thin the 
elates provided by paragraph seven of said by-laws. 

The resolution was seconded b)' Mr. Hamilton, of Chi­
cago, and was unanimously adopted. 

The P resident-The next orc!er of business is the ad­
dress of the president. 

PRESIDENT'S ADDRESS 

We are to-day, for the seventeenth con secutive year. assembl ed 
in furth erance of the objects of our association, under conditions 
most favorabl e to a pleasant and profi table m eetin g: for we ar e 
in the house of our father, th e city of our birth. As th e presiding 
officer of the as sociat ion, and in th e name of the street railway 
men oi Boston, I bid you a hea rty, sincere and joyous welco m e. 

Amici the circumstances of thi s m eeting our thoughts naturally 
turn to the time, th e person s and the co nditions ex istin g when the 
assoc ia tion was formed. So m e th en present are with us to-day. 
and whether residents of Boston o r not , certainly experi ence a 
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ti o n as ~hown by it s publi shed proceedin g s and emphasized by 
the la r ge number in a ttenda nce. Of the Bo sto n peopl e who were 
present at th e o ut set , Calvin A. Ri chard s, presiden t of th e Metro­
politan R ailroad Company, now a pa rt of th e Boston El eva ted 
System , was a con spicuous and ac ti ve m ember. I n 1884 h e was 
elected pres ident of th e associa tion , and those who kn ew him best 
feel a deep g ri ef that dea th h as robbed us of a m ember whose 
welc o m e, if present. would k now no bounds. 

As I trace th e hi sto ry of th e assoc ia ti o n fr o m it s in ception , I 
am convin ced that its fo under s. in th e words of E m er son . " builded 
better than th ey kn ew," for is it no t remarkabl e tha t th ey should 
have chosen a nam e and set fo rth in our constituti on the o bj ects 
of th e asso ciation so wi sely and well that no m ateri a l chan ge has 
been required to adapt th em to present conditi ons. which a re so 
radicall y differ ent fr o m those then prevailin g . 

The con stituti o n then. as no w, says : " Th e object of thi s asso­
ciation shall be the ac qui sitio n oi experim ental. sta ti stica l a nd 
sci entifi c kn owl ed ge r elatin g t o th e con struction. equipment a nd 
operation of street ra ilways ." etc. 

The n eed fo r experimental kn owl ed ge in connection with a mul e 
g o es without sayin g , and sta tis ti cal and scientifi c knowl edge with -
refer ence to harness. ca rs o r ~trap-ra il s sounds very ancient as 
compared with eng in es. boil er s. generators. g irder- rai ls. vest i­
buled car s, li ghtnin g a rres ters, ohm s. volt s. watts, amperes. etc., 
etc .. th e fa miliar subjects of to -clay. I do not m ean . ho wever . to 
belittl e the va lue of th e investi gation. di scuss ion am! associa­
tion of th e earlier days. because th ere a re too m any Yeterans pre~­
ent (and I mig ht m yse lf be call ed o ne). who can testify to th e 
g reat ben efit cleriY ed th erefr o m . It d oes seem . howeYer . that the 
necess ity for holdin g m eetin gs in differ ent cities \\' as greate r 
forrn erlv than n ow, fo r in order to know ve ry much abo ut what 
oth ers !;ad done or wer e doin g we had to go to th em. wh erea s n ow 
we can see a lmost everyth in g in conn ection with our business in 
th e room below, ex cept the m er cu r ia l port ion known as th e state 
legislator. common coun cil o r tax gath erer and ubiq uitous dam ag e 
lawyer. so called. 

That thi s is a fair in fe r ence is a lso shown by the reco rds. fo r th e 
second meetin g was held in Ch icago, which then as no w claimed 
to be the m etropolis of th e W est . bnt d isputed by St. Loui s. 
vVhil e it was doubtl ess an enjoyable m eetin g, Chicago was appar­
ently too much of a shock t o the nervo us system s o f o ur East ern 
m ember s. so it was d etermined to return E ast the fo llo win g yea r 
and New York was selected. Of course. New Y ork never fai ls 
to interest . but th ere is one obstacl e always di ffi cult to over co m e 
in me'etin g s at that poi nt . which is that o ne cannot remain lo ng 
enoug h to see it all. \ Vhat th e delegates fa il ed to find th ere. 
however , th ey looked fo r th e year fo ll o wing at St. L o ni s. and it 
pro ved so good tha t they naturally look ed fo r m o re nea r by. 
hence nex t so ug ht out Cincinnati. Cin cinnati. a s was expected. 
proved to be ideal , but the East offered so many a tt rac tions in 
th e contest for location that P hil adelphia captured th e con ven ­
tion followin g. 

Di g nifi ed and mad e bold by th e Philadelphia m eeti ng the cry 
became. ' 'On to vVashington ," Th e pl easure and profit of that 
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m eeting cannot be doubted, but the W est was evidently oecom ­
ing j ealous, and to secure ano ther m eet ing played its trump card 
a nd M inn eapoli s won o ut. I t goes without saying that thi s meet­
ing was profi tabl e to the association as well as to th e g ood people 
of M inneapolis. E lectricity as a mot ive power was at that t ime so 
far advanced that all kn ew it was bound to come. Its di scussion 
consumed n early all the time of the m eetin g , and we left th e 
M inneapoli s p eople more st rong ly impresse d th an ever before that 
they had made no mistake in adoptin g electricity as a moti ve 
power, a nd that they wa nted still more of it. 

In journeyin g t o Buffa lo the following year the associa tion 
was well r epaid, for much prog ress along electri cal lines was 
fo und, and it undoubtedly stimulated the m ovem ent furth er in 
thi s directi on, h ence a dash was made for Pitt sburgh the fo llowing 
yea r. No one will ever fo rg et that g reat concern , th e Westing­
house E lectri c & Manufact uring Company, which was then an d 
is still so en ergeti c and progressive in the electrical fi eld, and 
which proved to be such an interesting feature o f th e m eetin g. 

I n going to Cleveland fo r our nex t m eetin g we did wi sely for 
we th ere fo und roads and power hou ses fur th er advanced toward 
th e goal o f perfection than coul d perhaps a t that time have been 
fo und at any other pl ace in the count ry. A t th e Milwaukee m eet­
in g the year fo llowi ng we were met with the m ost exten sive di s­
play of electri ca l apparatus wi tn essed up to that tim e, presided 
over by scores of ever-watchful , en erget ic and intelligent supply­
m en, and our meeting proved to be u nusually profit ab le. By thi s 
time we were all so fir mly establi sh ed on the elect ri cal fo unda­
tion that to see an elect r ic road o r inspect electri cal appliances 
was n o novelty ; but , still searching for g reater things , we turn ed 
toward Atlanta. vVe not only fo un d a g reat expositi on o f the 
products of the country h ere assembled, but very much in the 
electri cal line to interest us. T h e cordiali ty of our r ecepti on by 
the people was a crownin g feature of thi s m eeti ng. 

In turning our steps toward M ontreal a year later we endeavo red 
to g ive of the good things we had seen and ex peri en ced at fo rmer 
m eetings , and to acquire furth er kn owledge fro m our Canadian 
bro th ers. It was th e fi rst attempt at holdi ng a m eetin g beyond 
our borders, and fo r various r easons was slimly attended; still it 
was not void of profit , fo r it r evitalized the association to such 
an ex tent that the meeting at St. Louis the fo llowin g year was 
unusually interesting a nd valuab le. H avin g had a fo retaste of 
the p lace we, o f co urse, were eager to r eturn, and our r eception 
by the people could not have been more co rdial. I t was left fo r 
N iagara Fall s, h owever , to overshadow what, up to that tim e, had 
been considered great , and to reveal to us th e vast in electri cal 
units and in nature. W e also fo und th e manufacturers an d supply­
men present in abundance, and our meeti n g there was voted a 
success in every parti cul ar. 

I have thus bri efly r ecounted our m ovements and spoken of th e 
m otive which it has seemed from th e best info rmation at hand 
prompted the association in selectin g it s places of m eetin g, and 
the value of such selections and other reason s why the associati on 
has grown to it s p resen t proporti on s and standin g. Its growth 
and experi ences , like all such organizations, have not been without 
some severe trials, but unli ke th e prodigal son we have wasted 
none of our substance in ri otous living , but have improved at each 
successive step, and now reach home ; not only the birthplace of 
the association , but the home of th e elect ri cal industries in a 
large r sense, p erhaps, than any other locality in th e world. The 
people of Boston not only furn ished m oney with a lavish hand to 
carry fo rward the work of developin g th e subtil e power now so 
u seful t o us and all m ankind, but also much o f th e brains and en­
ergy needed to mak e its u se practical. Of thi s fac t one circum­
stance will bear witness , and it is that C. A. Coffin , a Boston 
man, i" still r etain ed at th e head of the largest electrical manu­
facturin g corpo ration in the U nited States, if not in the world. 

H av in g laid in thi s city the fo undat ion o f the splendid structure 
we h ave since reared, it is Ye ry prop er that we should r eturn and 
dwell th erein for a few days. E verythin g g ives promise of thi s 
being the larges t meeting in our existence. If we do no t make 
it on e of the most valuable, the fa ult will be with ourselve5. Let 
us ho pe to leave such an impression that the Boston peopl e will 
say, "I t was good to have th em wi th us." 

In the growth and develo pment of our association and the 
busin ess we represen t, let us not fo rget the priceless and un­
rivaled assistan ce rendered by the t echnical press. Without a 
spokesm an, a guardian ever faithful to our interests as they have 
been, our progress woul d have been much slower and our pathway 
exceedin g rough. All honor to these devoted publish ers and 
edi tors. 

Nor must we fo r a moment fo r get ( if we could) th e indefati gabl e 
supplyman . fo r h e is th e nobl est R oman of them all. It is hi s 
courage, foresight and energy in taking up the new and useful 
articl e, an d pressin g it upon our attention , that h elps to effect 
economies. W e may sometimes be prematurely persuaded, hut 

that is not th e fault of the supplyman ; it is simply one of the art s 
of hi s trade necessary for us t o learn. But, serio usly, witho ut 
them the meetin gs of our association would be materiall y weak­
t> ned and lose much of their interest and value. L et us then n ot 
fa il to g ive them and th eir exhibits all the att enti on and examina­
tion t ime will permit. 

T he executive committee has prepared a very excellent li st o f 
papers to be r ead, and I trust that all will join in g ivin g them 
genero us d iscussion. Some of the writer s o f the papers have to ld 
m e that they expected more benefit would be derived by m em­
bers from discussion than from the paper itself. Thi s sh ould be 
inducement enough to keep all in con stant a tt endance. Bear in 
mind that in so doing we are also promoting the best interests o f 
the associati on , as well as hon oring the writer s of the papers, 
which is their due and our duty. Whil e on thi s subj ect let m e 
here call a ttention to the n ecessity of h av ing at our meetin gs 
papers which will interest all the m embers-not only th e m echan­
ica l and electri cal en g ineers, but the general managers and even 
presidents of co mpanies. W e n eed all these officials with us 
a t every convention , h ence we must provide som ethin g of interest 
to them. 

Each and every member must be made to fee l that h e has been 
ben efitt ed by attending our conventions, and likewi se th e compa ny 
represented, o r our association will cease g rowin g. As a r esult 
of our deliberation s economies sh ould foll ow without injury to the 
public se rvice, a ll of which will t end toward a furth er reali zation of 
the obj ects of our association which are ' ' th e establi shment and 
maintenance of a spirit o f frat ernity am ong the m embers ," and in 
the largest deg ree "the encouragem ent o f cordial and friendly 
r elations between the road and the public. " 

U nder the h ead of general bu siness , as provided in our by-laws, 
or at som e other appropriate time, a sort of experi ence meetin g 
or in fo rmal di scussion of all subj ects r elatin g to our busin ess 
should take place , where each m ember sh all feel free to ask any 
question that occurs to him upon which h e desires information, 
and some one stand r eady to answer. 

I venture to sugges t a few subj ects ari sing almost daily where 
in thi s way very helpful informati on could be obtained, viz.: 

"The suburban rail roads; on wh at t erms and conditions should 
th ey enter over our t racks, and how can their building b e en­
couraged ?" 

"T he issuin g of transfer checks or tickets, and how abuses con­
n ected therewith can be limited?" 

"The equipping of buildings with automatic sprinkl er s and the 
economy resultin g th erefrom ." 

"T he cast or electri c welding of rail joints and the saving 
effected in current and car s." 

"The di scussion o r agitation of muni cipal ownership of fran-­
chi ses and th e m ost intelli gent way to treat the subj ect." 

"To what ex tent compani es should en gage in the amusement 
busin ess and th e best methods of conducting the sam e." 

"A com pari son of th e cost of materi als and supplies and ex ­
penses of operation." 

"How best t o prom ote the interests of empl oyees and in r eturn 
secure from them the highest degree of ser vice and loyalty." 

T hese and many other subj ec ts of k indred nature con sidered in 
th is manner would awak en g reat interest . 

I desire to call a tt ention t o our fe llow workers and associates . 
th e Accoun tants' Association, which h olds it s m eetings sim ­
ultaneously with ours each year, and is even now in session in 
another part o f the building. The whole busin ess of the street 
railway r evo lves around the accountants' o ffic e, and many of us 
can attest the value of havin g efficient persons in charge thereof. 
It with th e hope of enabling th em to make their services more 
valuable to their respective co mpani es that the association was 
fo rm ed, hence they should r eceive every assistance it is possibl e 
fo r us to r ender. I bespeak for them your cordial co-operation. 

In closin g I wish to thank our effici ent secretary and the exec­
uti ve committee fo r their cordial aid and support during the year, 
and to assure the members of the association of my great ap­
preciati on of the h onor of bein g call ed a year ago to the office 
of president. 

T he P resident.-The next business in order will be the 
report of th e executive committee, which will be read by 
the secretary. 

This report consisted of the reading of the minutes of 
the meetings of the executive committee in Boston on 
Jan . 25 and 26 and Sept. 5 and 6. At the first two meet­
ings the hall and papers for the O ctober meeting were 
selected; at the second the report of the treasurer was 
audited and the fo llowing resolution was presented bv Mr. 
Ely : 
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l'msuan t to authority conferred upon this co mm ittee liy th e 
convention of 1897, an investigation of th e question nf municipal 
ewn ership has been instituted, and in response to inquiries sent 
out by the secretary much valuabl e data and information upo11 
th e subject has been sec ured. B ut owing to th e extent of the 
fi eld necessary to be covered, and al so to the desirability of ab­
solute aecuracy in the evidence to be presented, and 111 order that 
the for m of its presentation shall li e ~uch as to ord er of arrange­
ment , conciseness of detail, etc. , etc. , as to re nder the same of the 
g rea test value, it has been tho ught best to ask for furth er t ime in 
th e matter, and your committee would therefore r ecommend that 
the subj ect be left in the hands of the committee until the next 
annual conventi on, and in the meanwhile any member so desiring 
may have access to the data in the possession of the sen etary 
in its then existing fo rm. 

Mr. Hamilton (Chicago).- ! move that the report of the 
executive committee be received and approved, and the 
recommendations presented be concurred in and that the 
thanks of the association be extended to the officers and 
executive committee fo r the very able manner in which 
they have conducted the business of the association fo r 
the past year. 

The President.-\Ve will now iisten to the report of the 
secretary and treasurer. 

REPORT OF THE SECRETARY AND TREAS URER 

The secretary read the report as fo llows: 

Cash on hand Oct. 18, 1897 .. .. .... .. ...... .. .. ....... $2,931.48 
Receipts to Aug. 25, 1898. 

Annual dues .. . . . ..... .... ........... ... . $4,131.67 
Membership fees . . . . . . . . . . . . . . . . . . . . . . . . . 300.00 
Space, Exhibit Hall, 1897 ............ . . . .. 1,727.50 
Space, Exhibit Hall, 1898........... ... .. 217.00 

6,376.17 

Spokan t·, \\' as h. , S pokane St reet k ail way Co. 
Wakefield. I\l ass., Mys tic Vall ey St reet Railway Co. 
Wakefi eld, Nlass., W akefield & Stoneham Street Rail way Co. 
\\'ebb City , Mo., South wes t M is souri Elect r ic Rai lway Co. 

WITHD RAWN 

The fo ll owin g m embers have withdraw n : 
Atchison, K as ., A tchi son Railway Li ght & Power Co. 
Buffalo, N. Y., Buffalo, Bellevue & Lancaster Railway Co. 
Chi cago, Ill. , Cicero & Pro viso E lec tri e Rail way Co. 
Middletown , N. Y., Middl etown , Goshen Traction Co. 
Montreal, Can. , Montreal P ark & I sland R ail way Co. 
N ew Y ork , N . Y ., Dry D oc k, E as t Broadway & Bat tery R y. Co. 
St. Paul , Minn., Twin Ci ty Rapid Transit Co., St. Paul D ivision . 
Terre Haute, Ind., T erre H aute E lec tri c Railway Co. 
Ci ncinnati, Ohio , Cincinnati Incl ined Plane Railway Co. 

LOSS BY CONSOLIDATION 
Baltimore, Mel. , Baltim ore T raetion Co. 

City & Suburban Railway Co. 
Pittsburgh , P a., All eghany Trac tion Co. 

Central Trac tion Co. 
Duquesne Trac ti on Co. 
Pittsburgh Trac tion Cu. 
Pittsburgh, A ll eghany & Manch este r T racti on Cn. 
Second Avenue Tracti on Co. 

DUES UNPAID 
D etroit, Mi ch. , vVyanclotte & D etroit Ri ve r R ail way Co .... $25.00 
Great Fall s, Mont. , Great f'all s Street Railway Co ......... 50.00 
Ka lamazoo, Mich., Citizen s' R ailway Co ... ............... 50.00 
Loek Hav en, P a., Lock Haven Tracti on Co. .............. 25.00 
Newburyport, Mass. , N ewburyport & A mesbury Ry. Co. . . . 50.00 
O il City, P a., Oil City Railway Co .. . .. .. ... .. .......... .. 25.00 
Steelton, Pa., l\1iclcll etown , Hi g hspire & Steelton Railway. . 50.00 
W es t Superior , \Vi s., Superio r Rapid Transit Co ... ... ... . 50.00 

SP.\ CE, CONVENTION 1897, UN l'AID 

$9,307. 65 Diam ond Truck & Car Gear Co., N ew Y ork .. . .......... $60.00 
Expenses to A ug. 25, 1898. 

Printing and stationery ... . . ... . ...... ... $r ,257.67 
Postage .. . . . . . . .. .. .. .. . . .. .. . .. .. .. .. .. . 198.58 
Salaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,500.00 
Miscellaneous expenses . . . . . . . . . . . . . . . . . . . 25.00 
Executive committee, 1898. . . . . . . . . . . . . . . . 360.90 
Sixt eenth Annual Convention, 1897 ....... 1,920.74 
Seventeenth A nnual Convention, 1898. . . . . 388-48 

$5,651.37 
Balance on hand .. ........... . .. ..... ..... . .. . .. ... . ... 3,656.28 

$9,307.65 
Chieago, Aug. 25, 1898. 

I hereby certify that the balance due the Ameriean Street Rail ­
way Assoeiation on the books of the Continental National Bank, of 
Chic ago, at the close of business on the 24th day of A ugust, 1898, 
was three thousand six hundred and fifty-six and 28-roo doll ars 
($3,656.28). 

(Signed) IRA P. BowEN, Assistant Cashi er, 
Contin ental National Bank, of Chicago. 

MEMBERSHIP 
October , 1897 ........................................... .. r6r 
New members to Sept. 1, 1898 ...................... . ....... 17 

LOSS 
vVithdrawn ................ . ..... . ................. 9 
Consolidation .............. . ... ... ................. 8 

Me mb ership Sept. 1, 1898 .......................... . 

NEW MEMBERS 

Anderson, Incl. , Union Traction Co. 
Atlanta, Ga. , Atlanta Railway Co. 
Baltimore, Md., Baltimore Consolidated Railway Co. 
Binghamton, N. Y., Binghamton Railway Co. 
Brooklyn, N. Y., Nassau Eleetrie Railroad Co. 
Buffalo, N. Y., Buffalo Traetion Co. 
Chester, Pa., Chester Traetion Co. 
Cleveland, Ohio, Akron, Bedford & Cleveland Railroad Co. 
Colorado Springs, Col., Colorado Springs Rapid Transit Co. 
M iddletown, N. Y., Middletown-Goshen Traetion Co. 
Pittsburgh, Pa., Union Traetion Co. 
Saginaw, Mich., Union Street Railway Co. 
Sioux City, Ia., Sioux City Traetion Co. 

178 

17 
r6r 

Graham-vVoodward Equipm ent Co. , N ew York . .. ......... ro.oo 
D. H. Long, Buffalo... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.00 
Skeen El ectri c Signal Co., St. L oui s......... . ..... 20.00 

$95.00 
IN MEMORIA~I 

0, for the hour of r es t , 
vVhen I sha ll lay my weary h ead ben eath the sod­
My spirit to ascend to the pres enc e o f it s God, 

And dwell among the bl ess 'cl! 

J. A. Stratton, secretary and treasurer , Birmingham Railway & 
E lectric Company, Birmingham, Ala., F eb. 27 , 1898. 

R euben F. Baker, president, Columbia City Railway Company, 
Wash in gton, D. C. , March 23, 1898. 

Frank S. Stevens, Globe Street Railway Company, F all Ri ve r , 
Mass., April 25, 1898. 

Morris W. Hall , secretary, Camden & Suburban Railway Com­
pany, Camden, N. J. , May 3, r8g8. 

Charles B. Pratt, pres ident , W orecster Consoli dated Rail way 
Company, vVorcester , Mass., .:-lay 9, 1898. 

Julius S. Grinn ell, general couns el, Chicago City Railway Com­
pany, Chicago, I11., Jun e 8, 1898. 

lVI. W. Squires, ex-superintendent, N orth Chi cago Street Rail ­
way Company, Chicago, III., June 20, 1898. 

C. B. Reavis, secretary and treasurer, Augusta Railway Com­
pany, Augusta. Ga., Aug. 5, 1898. 

" Mr. Radel (Xew Brunswick ).-1 move that the report 
of the secretary and treasurer be received and adopted. 
Carri ed. 

The President.- \Ve will now take up the committee re­
por1 s. The first paper is o n " Comparative Earnings and 
Economy of Operation Between Single and Double-Truck 
Cars for City Use," by Richard McCulloch, ele"trical 
engineer, Cass Avenue and Citizens' Street Railway Com­
pany, St. Louis , Mo. 

Mr. McCulloch read the paper, which will be found on 
another page. 

Mr. McCormack (Brooklyn).-Mr. McCulloch states in 
the paper that with the use of double-truck cars it would 
be possible to lengthen out the headway. l wish to state 
that on our heavy lin es we have had between th ree and 
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four hundred double-truck cars, and in not a sing le in­
stance have we been abl e to len gthen out th e headway. 
T he doubl e-truck cars increase the patronage to such an 
extent that we have had to short en the headway. O ne 
thing more, and th at is, when it comes clown to standing 
loads and moving crowds yesterday (Labor day) l noticed 
on th e cars seating fo rty passengers goin g to Coney l slancl 
that th P average was six ty-five on the register. vVith a 
double-truck car, and a seating capacity of six ty , it is noth­
in o- unusual to see 128 and 130 on the reg ister ; so you can 
se: when you want to move large crowds, what the differ­
ence is with th e double-truck car compared with a sing le­
truck car. Th ere are 178 double-truck cars running in the 
service on one line, and you can imagine what th e t ravel 
is on that lin e. 

M r. D immac k (Council Bluffs).- W hat is the h eaclway? 
M r. lVIc Cormac k.-The headwav on th e Court Street 

line runnin u fr om New York dir~ct to Conev I sland, •is 
less than a ~1inute. O n th e T hird Avenue line it is three 
minutes nearl y all cl ay , and part of t he time two minutes. 
T he h eadway from Sixty-fifth Street to Coney I sland wh ere 
all the Coney Island cars converge is about twenty sec-
onds . , 

M r. Sloan (Chicago).- T he do uble-truck cars are cer­
tainly corning into practice and favor , and it seem s to m e 
the m ain question is the question of trac tion . I h ave had 
no exp erience with double-truck cars, and I would like to 
know wh ether anyone who has had experi ence with them 
knows anything ;bout the motors when four motors in­
stead of two have to be used to get the maximum traction . 
lt is a subj ect we shoul d know m ore about , because in 
the u se of the double-truck ca rs we are replac ing the two 
motors with four. 

M r. Deggs (Milwaukee).-! think M r. McCulloch has 
so thoroughl y presented th e case th at there is very lit tl e to 
be said upon it , parti cul arl y in behalf of the plaintiff . I 
do not think that the writer of the paper evinced any par ­
t iality as between a sing le and doubl e-truck car ; but it is 
very evident in what direction the sympathies of th e writer 
of the paper li e. In th e ci ty of M ilwaukee we have fo r 
three years been experimenting practi call y with the ad­
vantages and disadvantages of sing le and double-truck 
cars. In 1896 there were pu t upon th e system twenty 
double-truck cars with maximum traction trucks. T hese 
car s were equipped with eighteen double scats seating 
thi r ty-s ix persons. A year ago, the early pa1 t of 1897, in 
view of our experience of a year in the use of the cars , we 
enlarged som ewhat upon them, im proved the trucks to 
some extent , we thought, by abandoning th e maximum 
t raction truck and so building the frame of the car as to 
in that way obviate what had been with us a very serious 
difficulty, namely, the fo rward wh eels leavin g the rail. We 
use 30-in . wh eels to accompli sh it . vVe increase the 
length of th e car and seat fo rty passengers, by placi ng in 
double seats. D uring the present year we have been ben­
efitt ecl by our experi ence still furth er , and have increased 
the length of the body and enlarged th e seating capac ity 
with ou t increasing at all th e overall length , which is 4 1 ft. 
over bumpers. vVe maintain virtuall y the sam e <:, ize of 
platform so fa r as th e accommodations to passengers is 
concern ed in crowds, by increasing the leng th of the body 
1 ft., slight ly moving the seats together and reducing the 
amount of th e bumper in front of the dash, so that with 
our p resent car, so far as our service is concerned, there is 
littl e left to be improved. We seat forty-four passengers, 
having twenty-two seats. 

O f course the question as to th e use of the double-truck 
car is determined by local conditions. For the climate of 
Milwaukee our double-truck cars are a n ecessity to a great 
extent. Because of the large open spaces ancl our short 

summer season , it is almost impracticable to maintain th e 
duplicate equipment necessary fo r summer and winter ser­
vices . 1 clo not know anyone now ii1 the service of the 
company who has not been convert ed -to the u se of the 
doubl e-truck car , and we have arrived at a standard . Th ere 
a1 e many reasons existing with us fo r the adoption of a 
standard car, as th e short summer season and the likeli­
hood of chilling winds coming up and cold rains at any 
time in the warmest clays of summer. \ Ve have now a car 
that suits u s twelve months in the year. vVe have not had 
any difficulty with th e matter of traction. W e use a 33-in. 
wheel in our present equipment; we are having built and 
still maintain only a di stance of 32 ins. from the rail to the 
bottom of th e sill, and that was one of the difficulties we 
had to overcome. vVe did that by g iving considerable 
attention to th e matter of the construction and framing 
of th e car to permit the 33-in. wh eel to readil y pass around 
our sh ort est curves. W e are so thoroughl y convinced as 
to th e advantages of th e doubl e-truck car that we are 
g radualh, permitting all our single-truck cars to be worn 
out and scrapped as their life is brought to an end. 

vVe have fo und that th e use of double-truck cars 
has g reatly increased the traffic; in other words, the peo­
pl e would wait fo r double-truck cars on certain lines. We 
are compelled to place some of the sing le equipment on at 
times, but wh ere the two typ es of cars a re run on the same 
lines th e peopl e still wait for the double-truck car, for the 
reason that th e riding is much more comfortable. Our 
double-truck cars on our lines ride almost as smooth as a 
P ullman sleeper. T hat, of course, depends largely on the 
character of the track: but on a large portion of our lines, 
parti cularl y on th ose lines where we are putting on the 
heavy equipment , we are having the connection between 
th e rail s cast-welded at the joints. vVe are doing away 
with th e rocking and pitching motion of the car, and by 
the use of th e double truck are enabl ed to make much 
higher speed , and that is the tendency of roads all over the 
country. W e have to make higher speeds. We brought 
our averages up within two years certainl y a mile an hour. 
O ur average speed now is somewhat in excess of 9 miles 
per h our. We would not be able to do that with a s:ngl e­
truck car, because of th e oscillating motion and liability 
of the pitching to di splace th e troll ey wheel, whereas with 
the double-truck cars we seldom have such an experience. 

As to wear and tear, we believe th e weight of evidence 
is in favor of the double-truck car. \ ?Vhil e we have double 
th e number of trucks and double the number of wheels 
to maintain , th e blow on th e wh eel at crossings and special 
,vork is so much easier that it does not wear the trucks 
nearly so much , and we find th at our repairs of springs is 
possibly 75 per cent less on the double-truck cars than on 
the sing le-truck cars. W e have been abl e to increase our 
h eadway on most of the lines on which we have placed 
doubl e-truck cars. In other words, we try to r egulate the 
headway of th e double-truck cars to meet the g eneral con­
ditions during th e larger portion of the day; and during 
the rush hours of the morning and evening , particularly 
in the evening , we either shorten the headway one-half or 
throw in intermediate cars, but still maintaining th e reg­
ular headway of the regular equipmeni: of the line. So far 
as the city of Milwaukee is concerned, we are very strongly 
impressed with th e very great advantages of the double­
truck car, many of which have been referred to indirectly 
in Mr. McCulloch 's able presentation of the case, and we 
experience other advantages, which are governed by local 
conditions, and would not apply, possibly, in all cities even 
of the same population. 

A question was asked as to the four-motor equipment. 
I might say that during the present year we have had 
constructed ten interurban cars, running between Mil-
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waukee and Waukesha Deach, and th e city of \Vaukesha . 
a distan ce o f 26 miles, or slightly more. These cars were 
carefully constructed after complete investi gation and the 
possession of all information we could get from electrical 
engineers. Based on this and our own experience and 
judgment, we have equipped th em with fotu- G . E. 1000 
motors, geared to 26 miles per hour, with 40 ,000 lbs. 
load. Our double-truck cars arc possibly the heaviest in 
use anywhere in the United States. Th ey weigh about 
35,000 lbs. \,\Tith th ese four-motor equipments we have 
no troubl e whatever from lack of traction , and we are be­
ginning to believe that in the very near future it will be 
advantageous for us to equip all the doubl e cars with four 
motors. We have some grades which we climb with our 
double-truck cars, using 33-in. wh eels, running up as high 
as 6 and 7 per cent. Th ey do it with a littl e difficulty at 
certain times, and under certain conditions of rail and 
weather; but with otu- four-moto1· equipments we usuall y 
have no difficulty whatevc1· in climbin g the grades and in 
getting, we believe, very superior service. 

I think, Mr. Chairman , that the case of the plaintiff, 
which Mr. McCulloch has been pleased to term the doubl e­
truck car. was so ably presented in his paper that it does 
not need any other advocate fo r it. but I should rather 
have denominated the double-truck car th e defenda11t , be­
cause there have been so many attacks made upon it. [ 
can only say, so far as we arc concerned in th e city of 
Mi lwaukee, that the double-truck car has come to stav. 
The character of the population you are serving has mu~h 
to do with the discrimination that is shown in th e selection 
of a car to ride in. Some sections of the city do not pay 
much attention to it. and there are other sections that di s­
criminate, and just as we regard th e pleasure and com­
fort of the riders, we find the traffi c increases on those 
lines. W e have what we might call a mechanic district 
in our city, which uses our Third Street line, which was 
equipped during the present year, and th ere is a marked 
increase on that line. I might say. as indicating the 
economy of the double truck, that on certain lines equipped 
two years ago with the double-truck cars we had pre­
viously maintained a headway of 4½ minutes . and by the 
use of the double-truck car and the -greater speed obtained , 
together with the greater number of passengers accom­
modated, on this line running through the better portion 
of the city, we have been able to gradually length en out the 
headway to six minutes, without any complaint from our 
patrons. You can readily understand what that m eans 
in reduced equipment. Quite I ecently, within the last 
three months, by a further increase in the speed, on a long 
line-our policy is to run long lines from one extreme of 
the city to the other, for the comfort of the passengers and 
to avoid transfers- we have recentlv cut off another car 
and still maintain the headway at si; minutes, bv increas­
ing the speed and making the trip in ninety m-inutes in­
stead of ninety-six minutes. I might say that in the same 
way, on the Third Street line, the line last equipped, we 
hope, by the increased speed we will be able to maintain 
and by the use of these double truck cars, we shall be able 
to take off two of the sixteen cars on the line and reduce 
the number to fourteen. This is one of the very great 
economies which we are realizing throughout the svstem 
by the use of these double-truck cars. \\Te are able to run 
at very high speeds on our line from Milwaukee to \Vau­
kesha with these double-truck cars, whereas with a single­
truck car it would be hazardous to run the car at such 
speeds, and they could not be kept on the track. The ex­
perience of the city of Milwaukee is strongly in favor of the 
double-truck car. The latest improved truck permits u s 
to use the 33-in. wh eel with th e same facility as the 30-in . 
wheel; that is, there is no greater height from the rail , and 

I think as soon as uur necess1t1 l'.S a1·e known tl1l'. manu­
facturers uf trucks and cars wil I accommodate th em:-.d ves 
to the new concli t iuns and many obstacles will he ove1·­
come. 

Th e sec1·etary n 'ad a letter from He1u-y M. \Vatson, pres­
ident of th e l\uffalo Ra il way Company, regrett ing his in ­
ability to be present at the meeting on account of sickness. 

l\lr. Kelly (ColumbusJ .- 1 t has been suggested that all 
th e membl'.rs of the associat ion who \Vl'.re present at the 
organi zation of the associa tion in Boston in 1882 will ri se. 

Messrs. W . W orth 13ean, St. J oseph . ::.\1 ich .; George IJ . 
Kerper , Dayton , U hio, and Ju lius E. Rugg, Doston , were 
the only members present who had att ended th e o rganiza­
tion meetin g . 

The p res ident announced that he had received letters 
from ex- l' rcsidents Thomas Lowry, Henry C. Payne and 
1-f . H . Littell. expressing their intention of attending the 
convention . 

The meetin g- then adj ou rned. 

WEDNESDAY'S SESSION 

Pres ident Lang call ed th e meeting to order al ro:30 
..:\.J\f.. , and announced that the first paper of the session 
would be that on .. Carryin g the United States Mail Matter 
on Street Rail ways ·· by .Nfr . \V. S. D immack, general 
superintendent , O maha & Council Bluffs Railway and 
l:ridge Company. Co11ncil Bluffs, Iowa. This paper is 
g iven 011 anoth er page. 

.Mr. Sergeant (U oston).-I heartily endorse ail the 
writer has said. 

In 1895 otu- company in Boston was approached by the 
Post Office D epartment to see what could be clone in the 
establi shment of a t ro ll ey m ail service, but as the writer of 
the paper has said, there was not sufficient money available 
fo r the purpose, except some funds left over fro m the 
.. wagon fund. " \ Ve undertook to inaug urate the service, 
and take what revenue mig ht be gott en by a transfer from 
thi s fund, as a tes t of th e feasibility of the scheme. This 
was the first city in \\'hich th e troll ey mail cars were h an­
dl ed in the same manner as the ste;m railway mail cars, 
that is . with a messenger and clerks to assort the mail s 011 
the car. \ Ve began in 1895 with seven mail cars which we 
equipped, and fo r the in fo rmation of the Associat ion , 1 
will prese1~t a memorandum which I have concerning our 
troll ey mad cars. 

T ro ll ey mail ca r ~ inaugtffa tecl l'd ay 1. 1895. 
N ight sen·i ce maugurated J une 3, 1895. 

N umber of trips: 
\V eek-day. Sunday. Holiday. 

~tarted wit)1. . . 43 18 18 12,670 trips yearly. 
Sarne ye~r m e. to. . . . . -B 20 20 130,000 mile s yearly. 
In r896 '.nc. to. . . . . . . . 47 w 20 14,.115 trips yearly. 
In 1897 ~nc. to. - . . . . . . 47 19 21 15,,-1-09 trips yea rly. 
In 1898 m e. _to ..... :., 47 19 21 r5 ,5r7 trip s yea rly . 

In r898 mil eage wil l be upwa1d oi i70.ooo mil es. 

T here were originally twelve stations, to which h ave 
been added one at Charl estown, Jan. 1, 1897, and one at 
R oxbury Crossing, Feb. r, this year. on which date also a 
pouch service was established between Somervill e and 
\Vest Somervill e . Connections have always been made 
with the Boston & Albany and Providence depots, and the 
U nion station . Sixteen men are constantly employed, 
eight ~onductors and eight motormen . O ut o f about ·-+S, -
000 tnps run (to Jan. 1, 189g) there were 36o failures 01· 

irregularities , or about o.8 per cent, and that was almost 
wh oll y clue to the snow and th e consequent blockad:1w of 
teams in the narrowest streets. t-, 

Seven cars handle roo,ooo pieces of mail dailv. The 
system is under the supervi sion of New England Superin­
tendent o~ R~ilway Mail. In other cities th e troll ey and 
cable service 1s under control nf th e local postmaster Th e 
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General Superintendent of h.ai lway r.1ail of th e United 
States in his report fo r 1895. says : 

" ln Bos to n. by reason o f th e fac t that th e ~treet ca r lin es a re all 
under on e ma nagement . w t: a r e able to mo,·e mails fro m one 
~uburb to anoth er, as, fo r in la nce, fr o m No rth Ca mbrid ge and 
Cambridgeport to Brookline, by direct tran sit; the m ail not bein g 
co mpell ed to pa ss throug l_1 the main o ffi ce. Th ere is probably no 
city in the coun try wh ere th e benefit s o f thi s sen-i ce wi ll be as 
g reat a s in Boston , with it s densely po pu lated suburban district s. 
a ll o f v,hich have h eretofore been m or e o r le s r es tri cted in th eir 
mail accommodations by reason o f their mail haY in g to go 
th rough the ci ty pos t o ffic e. By the present system th e rai lway 
pos t offi ces cent ering a t B os ton can " pouch" to the tr eet car 
lin es a ll mail s for suburban po in ts r eached by th em, and the treet 
car lin es in turn can gath er up all th e m ail fro m suburban point s 
a nd po uch it direct to th e depart in f! train s at the vario us depo ts." 

T he first practical illustration of a street railway post 
offic e was in Boston. Other cities had street railway mail 
cars first-St Louis and Brookl vn , where th e mail was 
simply carried in bulk and deliv;re<l the same as if by 
teams. not being worked in transit-but Bo<;ton street 
railway cars were the first to be patterned after steam rail­
way cars, with racks and all appliances for working the 
mail s in transit ; transfe rring. so to speak, so much work­
ing space, and clerks, from th e main post ffi ce to the 
post offi ce on wheels.thereby losing absolutely no time in 
handling matter, and enabling th e business ma n to get his 
mail early in th e morning rath er than late in th e aft ernoon , 
·with nearly a whole day saved to him . O ne car is equip­
ped with an electric cancelling machine, with a capacity 
of 2,000 cancellations an hour. 

Let us follow a car to North Cambridge, and touching 
Park Square, Cambridgeport, and Cambridge post offices 
c:n route. Take th e first trip in the morning, where the 
postal clerk receives from the general offi ce all the accumu­
lations of mail wh ich arrive dunng the previous evenin g 
fro m all parts of th e country. U pon arriving at Park 
Square station (the train from New York with all mail 
from the south and Jew York State arrives at 5:30) , this 
mail is delivered direct to the postal car, and th e contents 
opened by the cle1·k and assorted fo r the carri ers . Upon 
the arrival of th e car at Cambridgeport , a fifteen -minute 
run, the mail for that station is about all ready for delivery 
to the carrier. This also appli es to Cambridge and North 
Cambridge. Now this car receives all mails collected at 
the va rious stations and assorts it in th e car . inward. for 
all outgoing trains. so that when it reaches stations en 
route, or Boston, th e mail is all ready for imm ediate dis­
patch. Each car handles nearl y 5,250,000 pieces of mail, 
or a total of 36,56 r , 170 pieces fo r the seven cars in a ~ingle 
year. 
· I thoug ht, Mr. P resident , that these fac ts might be of in­
terest in showing that the mail service as carried on here 
is not merely a transfer from a station to the post offic e, 
which meth od we investigated and decided could not be 
done to advantage, and which is virtually being done by 
pn eumatic tube service here, but our method is practically 
a travelling post offi ce, and each car is practically 
a branch of the general post offi ce in Boston. which re­
ceives mail from the trains and assorts the mail and gives 
it to carri ers, so that without question the average surbur­
ban mail here is two or three hours earlier in its delivery 
than it would be without th is service. 

What the writer of the paper says about the question of 
compensation I ,think is very true and important . I believe 
that something might be done by the association. We 
have never received a com pensation here which has more 
than paid our running expenses. I think that any rate that 
should be fixed in an arbitrary manner, so much a car mile 
for carrying the mail , is ent irely unfair. It all depends, it 
seem s to me, on the conditions; what service is rendered, 

what the character of the service is, whether combined with 
passenger service or whether it is done with independent 
cars, and what the local conditions of expense are. For 
exampl e. I know that there are some street railway lines 
whose gross receipts from passenger business are not equal 
to our operating expenses fo r conductors and motormen 
in Boston. I have no hesitation in saying that the average 
expenses here per car mile for conductor and motorman, 
run to about 7.5 cents. The hours for labor are ten 
hours in twelve, fixed by lavv·, and the compensation is 
$2.25 per day, and 30 cents an hour for trippers. In some 
o ther cities the conditions are quite different; possibly 
they pay higher wages. O n the oth er hand some mail 
routes are one straig ht away suburban route where a rate 
of ten cents a mile would be a good one, compared with 
one at thirty cents a mile, where the conditions are like 
those in Boston . 

I feel, Mr. P resident, that what our Cong ress needs is 
enlightenm ent , that it does not comprehend the fact that 
the street railway service is better than the steam railway 
service. and is of a different character and somethinrr 
which is such a public benefit that it ,:ould be a pity t~ 
have it stopped, and yet which is something we cannot af­
fo rd to keep on unless we are properly remunerated. I 
am not without hope that something may be done throug h 
our association by getting at the conditions of service 
through the secretary, in correspondence with different 
cities . T hat might be clone in an official way by finding 
o ut what are th e various conditions under which different 
roads, which are members of our association are carry­
ing mail , and what, if anything they are willing to do in 
the shape of concerted effort to bring these facts before the 
members of Cong ress who have to deal with these matters. 
Our Post O ffic e Department is like all Government de­
partments, it only sees so ma ny general things, and not all 
the details that go to make up expenses and perfect service , 
but I believe the authorities mean to be fair, and if the true 
facts are put before them we shall probably be able to get 
a reasonable compensation fo r thi s service. I am obliged 
fo r th e opportunity of saying a few words, and hope that 
some action will be taken by the association that will 
benefit us. 

Mr. Beggs (M ilwaukee).-1 have listened to the paper 
which has been read with a g reat deal of interest , more pa1·­
ticularly in view of the fact that the Mil waukee Company 
at the present time is going through the preliminary 
stages of establi shing a mail service upon our lines which 
up to thi s date has not been instituted, not even to the ex­
tent of carrying the pouch. 

I may say for myself that I have not been enthusiastic 
over it, because of th e fact that it did not seem to promise 
a profit, and I think, as has been truly said in the paper, 
that the amount of protection that the various roads ex­
pected when they were established as mail routes, has not 
been of the advantage to them that they hoped, and it was 
because of the advantage that many of these roads expect­
ed to derive by carrying the mail , that they fixed an en­
tirely inadequate rate of compensation to be paid by the 
Government. The Government took the rate of compen­
sation established on the first few roads upon which mail 
was carried, and attempted to fix that as the basis of com­
pensation to all roads whose services they require. I had 
presented to me by the post office officials at Milwaukee, 
the report of the second assistant Postmaster General, 
in which I found that there had been paid, not sixteen cents 
per mile, but in many cities, as shown by the report for the 
year 1896, about eleven cents per mile for postal car ser­
vice, or an amount considerably below that which it costs 
to operate a car over the line, and yet that car is supposed 
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to be given the right of way at all times in order to make 
the service satisfactory. ln making inquiries about this 
matter I found that the wagon service was costing nearly 
double what they expected to obtain a very much superior 
service for; and it seems to me that it is high time that thi s 
association in its capacity as such, should appoint a com­
mittee to take this matter up with the Government . and es­
tablish some fair basis of remun eration , based, as Mr. Ser­
geant has suggested, upon the varying conditions. There 
are kinds of service that could be given in one city that 
might not be possible in another. In Milwaukee we could 
displace the wagon service because we control the en­
tire street railway system, and on account of the peculiar 
location of the various lines, reaching to all the suburbs 
and running directly through the city, east and west and 
north and south. They propose th ere to do away with 
much of the carrier coll ecting service by having districts 
in certain sections of the city, and the carriers serving as 
collectors of mail s, collecting the mail in certain districts 
and bringing it to one central point where the mail car 
passed, and which would pick it up periodically throughout 
the day, thereby reducing the number of collectors re­
quired. 

As to the question of carrying mail pouches on the regu­
lar cars of the system, I seriousiy question its advisability. 
It may possibly be necessary in some of the smaller cities. 
I am free to say for the Milwaukee company that I do not 
favor carrying mail pouches on platforms of our cars. The 
platforms, as we all know, are too valuable to use to carry 
a mail pouch at three cents a mile, and it would very 
greatly inconvenience the patrons of the line, many of 
,vhom insist on using the platforms, whether you like it 
or not. It seems to me that if this association should ap­
point a committee tu take th;s matter up in behalf of the 
street railways of the country. that committee could con­
fer with the Government officials and establish some fair 
basis of remuneration, not simply for the purpose of having 
street railways established as mail routes, but, as in the 
case of steam railroads, to make them a source of revenue 
and profit. I think now is the proper time to do it, because 
the street railway mail service is established in a compara­
tin·ly small number of cities. I understand that in Cincin­
nati, as Mr. Sergeant has stated, the cost of running the 
mail cars is about what is received from the Government. 
without any profit or compensation for the wear and tear 
or anything of the kind. I think the suggestion mad e by 
:d r. Sergeant that a committee of this association should 
he appointed to take this up with the Government for the 
purpose of having a fair rate of compensation, is an excel­
lent idea, and it would be one of the most practical things 
that this association has done for its members up to the 
present time. 

l\fr. Farson (Chicago).- ! have been impressed with this 
thoughtful and practical paper of our friend from Omaha. 
It is a question which will grow upon us from month to 
month, because, as has been stated, this service is just in it s 
inception. When the street railway mail service is once 
started, there is no clanger of going back to the old system, 
because the people will insist on the very best service ob­
tainable. It is especially desirable for the large cities, be­
cause it gives a man an opportunity to send a letter in the 
morning and hear from it during the day, so that im­
mediate action can be taken. It is an important matter 
to the street railway interests, for the reason that they 
should be reasonably and amply compensated for all th~ 
service rendered. The suggestion of the appointment of 
this committee is especially in point. Such committee 
could be appointed, and act under the direction of the ex­
ecutive committee, to collate from the different members 
of the association such facts as may be necessary for them 
to have. By acting unitedly we can secure much more 

forcibl e and intelligent action. I would thl'.refore 111()Vl'. 
that a committee of five be appointed by the cha ir tu acl 
under th e directions of the executive committee, and com­
municate with the different members of th e association 
and g et all the facts before them , keep the association ad­
,, ised of their proceedings and that they have authority to 
confer with the post office authoriti es. 

Mr. Beggs seconded the motion. 
Mr. Robert McCulloch (St. Louis).-I would state for 

the information of the association that one of th e roads in 
St. Louis made a contract with the Government to carry 
the mail and had two cars built especially for the purpose. 
T he compensation was entirely inadequate for the servi ce 
alone, not counting the investment in special cars. The 
company expected to derive a benefi t by being able to 
designate its road as a U nited States mail road, and had the 
inscription made on its cars" U. S. Mail." As soon as the 
cars appeared on the streets, at the suggestion or inter­
ference of somebody, no o ne knows whom , the Govern­
ment required th e sign to b e taken off all the cars. 

Mr. Dimmack (Council Dluffs) .-After making an in­
-vestigation and a conference with a number of Governm ent 
officials, I think th e secret of our success will li e in acting 
together as a body, and in th e fact that we are not post 
roads. They treat us now as they would a contract with 
an individual, and if the committee will keep that point in 
mind it is in our power to dictate to them the terms that we 
will make instead of their dictating to us. That point is 
a critical one, and if we allow th e present rates to continue 
there will com e a time when they will demand of us to 
carry the mail at the same rates as they pay the steam 
roads, as mentioned in the paper , and that point should not 
be lost sight of. It is the most vital point in the whole sub­
ject. 

l\fr. Payne (:i\Iilwaukee) .- R ecently I had an intervi ew 
with some of the department officials, the Postmaster 
General and Assistant Postmaster ·General, in regard to 
this subject. I found th ese gentlemen much interested in 
this question, but the difficulty with th em is th e lack of 
funds. The trouble li es back of the department. It lies 
in the appropriation available for this purpose, and you will 
have no difficulty I think in getting a reasonable compen­
sation from the departments if a suffici ent appropriation 
is made by Congress. I think the troubl e lies largely there. 
and I have no doubt if the committee from this asso­
ciation will take the matter up and present it properly to 
the committee on appropriations having in charge the 
post offic e appropriation, that you will secure a very large 
increase. I have found th e department official s willing to 
investigate the situation in the various cities. and to act as 
far as the means at their command will allow, and I have no 
doubt that the methods proposed will be the proper one::; 
to pursue. But, of course , it will require the committee 
selected, if they hope for success. to visit \ Vashington and 
press the claims of the street railroads on the proper 
committees of Congress· before they take up each indi­
vidual case with the department. I am thoroughl y in ac­
cord with the resolution, but the committee will find that 
they have more to do than gather stati stics and informa­
tion. It will be necessary to go to \Vashington and present 
the case to th e proper committee of the House of R epre­
sentatives. 

Mr. Farson 's motion was then put to vote, and carri ed: 
and the president announced that he would appoint the 
committee later. 

The President.- vVe will now take up th e next papl'.r, 
" Maintenance and Equipment of Electric Cars for Street 
Railways," by M. S. Hopkins, electrician, Columbus 
Street Railway Company, Columbu s, Ohio. The secretarv 
read the paper, which is fo und on another page. -

Mr. Sloan (Chicago).-The main points in the paper just 
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read have been ve ry thoroughly covered, I think, but there 
are som e of the detail s with which I do not entirely agree. 
For instance, the gentl eman states that he utterly con­
clenms night inspection. \ i\Tith u s night inspection works 
quite satisfactorily for several reasons; the main one being 
that we change our brushes every night. Every motor 
brush is changed each ni ght. It works well on th e com­
mutators and results in very lit tl e burning clown of the 
commutators. I have had commutators in for a year with 
not ½ in. wear, and I believe it is entirely clue to the fact 
that we change the brushes every night. I think a car can­
not be overhauled too often. \ i\Tith us it goes on con­
stantly. W hen a motor comes in with the armature burnt 
out, th e truck is run from under the car, and anoth er truck 
already prepared is run in to take its place. In that way 
we in spect our trucks frequently, and find it works sati s­
factorily. 

M i-. Hawken (Camden, Me .) .- - I am son-y th e writer of 
the pape1· is not here. as I wish to ask him a question on 
an important point in regard ,to th e seri es control of run­
ning motors. The electri c people have always advised a 
certain point for hill climbing and effici ency of running th e 
motor . and it has been stated that th e series point with th e 
fields in shunt has been the most effici ent point. O ne ques­
tion that 1 wish to ask l\fr. Hopkins is that I notice that 
the 1·ear motor on thi s point does about all th e work, and 
th e forward m otor does verv littl e. I know of one road in 
particular that uses this po i;1t very la rgely, and th ey have a 
great deal of trouble burning out armatures. I shouid like 
to know from some of th e gentl emen here which is reall y 
the most efficient point in running the motors on seri es 
connections. I have made it a point for climbing hills to 
use th e last notch on the seri es control with th e motors 
connected in series parall el. I find that th e most effici ent 
point to run them, and th e armatlffes have a long life. 

l\ifr. McCormack (Brooklyn).- If th ere are no further 
remarks on this paper, T move that a vot e of thanks be re­
turn ed to Mr. Hopkins for presenting such an able paper. 
T learn from M r. Kell y that Mr. Hopkins was unavoidably 
detained, as he had intended to be present and read hi s own 
paper. and I think a vote of thanks should be tendered to 
him. 

T he Presiclent.- Mr. \ V. Caryl Ely, th e first vice-presi­
dent of the Street Railway Assoc iati on of the State of New 
York, has an invitati on to extend to thi s association, and 
he will now be giv en an opportunity to present it. 

l\f r. E ly (N iagara Fall s, N. Y.).-The annual convention 
of the New York State Street Railway Association will be 
held at the Manhattan Beach Hotel nex t Tuesdav and 
\ i\Tednesday, and in behalf of that assoc iation, and up; n the 
suggestion of Mr. G. T racy Rogers, it s president. I take 
pleasure in presenting th e invitation of that association to 
such of yon as may be able to do so, to m eet with that as­
sociation next week, and in th at cool place, amid the sing­
ing of th e murmuring waves , we may be able to get cooled 
off after the fat ig ues of thi s occasion. 

Mr. Goff (Fall River).-I move. l\fr. President , that th e 
thanks of th e association be extended to the New York 
association, through Mr. E ly. fo r their very kind invitation 
to meet with them next week. Carri ed. 

T he President.-The secretary has some communica­
tions in regard to th e place fo r holding th e next conven­
tion . 

The secretary 1·eacl letters from the Detroit Citizens' 
Street Railway Company. t.h e Detroit Electric Railway 
Company and the Fort \ i\Tayne and Belle Isle Railway 
Company, Detroit, inviting the association to meet in De­
troit next year . 

l\T r. Holm es (Kansas_ City) .-I should like to introduce 

Col. Morse, who will extend an invitation to this conven­
tion to hold its next meeting in Kansas City. 

Mr. Morse (Kansas City).-Mr. H olmes this morning 
suggested advantages which we have as a place for holding 
the next convention; and we extend a most hearty invita­
tion to th e association to meet there in 1899. We trust that 
the invitation will be favorably considered by the associa­
tion. 

The President.-These invitations will be received and 
referred to the Committee on Nominations for considera­
tion. I will now name that committee: Mr. W. Worth 
Bean, of Michigan, chairman; Mr. D. G. Hamilton, of Mis­
souri; Mr. E . C. Foster, Massachusetts; Mr. W. F. Kelly, 
of Ohio; Mr. J. R. Chapman, of Illinois; Mr. Henry C. 
Payne, of Wisconsin, and Mr. E. H. Davis, of Pennsyl­
varna. 

The secretary announced that special cars ,vould be in 
front of the H otel Brunswick at 2 o'clock to take the dele­
gates to th e wharf to board th e steamer at 2 :30 P .M. for 
N antasket Beach. 

Mr. Kelly moved to adjourn until 9:30 o 'clock Thursday 
morning. 

THURSDAY'S SESSION 

President Lang called the m eeting to order at 10:30 
A.M. 

Th e President.-The International Association of Fact­
ory In spectors is now in session at th e House of Repre­
sentati ves. It has been suggested that we send them an 
invitation to attend our sessions and to inspect the ex­
hibits . 

Mr. Robert McCulloch (St. Louis).-Mr. Chairman , I 
move that such an invitation be sent. Carried. 

The Presiclent.-We will now take up the first paper on 
this morning's programme, .. To What Extent Should 
Street Railway Companies Engage in the Amusement 
Business," by Walton H. Holm es, general manager, 
Metropolitan Street Railway Company, Kansas City, Mo. 
M r. Holmes read th e paper which is published on another 
page. 

The P resi clent.- I will ask Mr. W yman to open the dis- J 
cussion on thi s paper. ~ 

Mr. Wyman (New Orleans).-Mr. P resident, at your / 
request and by reason of my desire to accede to the same, 
rather than because I think th ere can be very much said 
that will not to a certain extent traverse the grounds that 
l\fr. H olrnes has so admirably gone over in his paper, I 
wish to perhaps onl y re-emphasize som e of th e points that 
he has made, and I do so very willingly because I have had 
a considerable amount of experience on both sides of this 
question. I have always believed. and was very positive in 
my belief fo r many years, that a strict railroad man should 
stick very closely to his line of work, and that he had very 
little freedom or time for going into the amusement busi­
ness or any other sort of business that was not intimately 
connected with th e dail y operation of hi s cars, the manage­
ment of hi s power plant and that style of business and 
methods that pertain specially and particularly to the work­
ing of hi s road. Therefore I have always said, keep 
out of it, don't go into the establishment of parks and th e 
engagement of actors and actresses, musicians and all that 
sort of thing : do not establish skating rinks: let someon e 
else in th e dramatic line, some impresario or manager do 
it. If you do it at all, lease it out to him, encourage him in 
some way, but do not manage it yourself or try to run it. 

I have discovered, however, that as Mr. Holmes verv 
truly says , local conditions affect thi s matter to a very larg-e 
extent. I have also discovered the truth of the old adage 
that if you want a thing clone well you have to do it your­
self, and my experience with the persons who are engaged 
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in the purveying of public amusements to the people is 
that they are not altogether the most reliable people in the 
world, and that it is a pretty good thing for you, if you want 
to establish amusements upon that line, to take them under 
your own control and management. 

I have also found in a great number of cities where 1 
have had both official and fri endly relations with the com­
pany and its representatives that thi s promoting of amuse­
ment enterprises was a very good method of stimulating 
the business of the company. Now Mr. Holmes very 
rightly says that it was a proper thing for the street railwa~· 
companies to aid in the development of the municipal im­
provements like public parks, etc., and on that score there 
is a philanthropic and humanitarian work, which we can 
do in this matter of amusements,especiallyduring the sum­
mer seasons, for it is the universal custom in almost all 
cities to close the theatres and places of amusement during 
the summer. The wealthier classes of .people then very 
often to a large extent leave the city fo r some summer re­
sort , and the other class, the class from which we derive 
the major portion of our income, is left without amuse­
m·ents and healthful entertainments and pleasant outing re­
sorts other than places like a simply plain field, or in many 
instances a pleasant park, but they want something more. 
Therefore, on the humanitarian side of the question we can 
say that we are public benefactors by furnishing amuse­
ment for the people. 

Further than thi s it has not been in some cities the 
custom in hot weather for people to go out much in th e 
afternoon and in the evening. In the southern cities this is 
particularly true. ·with the sun beating down, fairly warm, 
but not so warm as vou have it h ere in the north even, we 
find that our people do not go out in the <lay time, and they 
were not accustomed as a rule to go out much in the even­
ing; instead they visited from door to door, neighbor to 
neighbor, sitting on the galleries , as we call them in our 
country, and getting cool, and not getting out circulating 
about very much. Now we of the southern land have been 
trying to replace this practice with what we thought was 
better for them and incidentally for us , and we have pro­
vided in quite a large number of the southern cities, places 
of amusement, with music and attractions of one sort an<l 
another, by which we have cultivated to quite an extent the 
outgoing of the people in the evening. That local condi­
tion may not prevail in many cities, but it exists with us. 
'Ne have found in the last two or three years, by having 
some of the resorts such as have been mentioned, open in 
the evening, with music and attractions , the people are 
commencing to go out, and travel has been greatly in­
creased. Therefore upon that line wherever a habit of in­
sularity on the part of the people exists, these amuse­
ment resorts, if well conducted, clean and pure in all their 
surroundings and in what is presented, will surely cultivate 
travel. 

Now so far as the congestion of travel, which Mr. 
Holmes speaks 0£; on my particular line is concerned, I do 
not think that I fear that to a great extent. We are always 
willing to have a good deal of congestion in running a 
street railroad. It is always to be remembered that if a re­
sort at the end of some particular line congests the travel 
upon that line, for the time being, in a great many in­
stances we use that line as a feeder to the others. In one 
city with which I am familiar , there is one line at the ter­
minus of which is a resort of thi s character; but while the 
cars are leaving at a minute or half minute, and sometimes 
twenty seconds headway upon that line, when it reaches 
the central part of the city the people immediately disperse 
to the other lines and the other lines get a large benefit 
therefrom. Fortunately the transfer system is not so ex­
tensively used as to preclude the other lines from getting 
some revenue . To that I think very often the congestion 

which we suggestc<l as being possibly injurious is not su 
harmful as one might think. Further than that the con­
stant keeping before the people of a suggestion of pleasure, 
or interest, or something to amuse, of something to relieve 
the tedium of business is a most beneficial thing. 

One thing we must always remember , that is that street 
railroad riding is after all a habit. As a habit it is growing. 
\Ve can all look back a few years, when general riding was 
not so usual, when people walked a little more than they 
<lo nmv, when we sent out messages not by t elephone but 
Ly messenger, and he walked. Now all these different im­
provements that we are introducing in the way of finer 
cars, of higher speed, of better fac ilities and, last of all. 
amuseme11ts, perhaps one of the most recent inovations, 
mean a constant tendency to increase the habit of street 
car riding ; and I believe that anything that has that trend 
and tendency is certainly very beneficial. 

As regards the detail of these things, we might di scuss 
them ad libitum, as to how they should be conducted, etc., 
but that is mechanical , and will easily suggest itself to the 
mind of almost any manager. The main question is, does 
it pay ? I think it <loes, aml for reasons I have suggested . 
( Applause). 

Vice-President Ely.-Are there not some other members 
present who will discuss Mr. H olmes ' paper ? The con­
vention would be very glad to hear from them. 

Mr. Davis (Williamsport).- ! ask if there arc any roads 
which keep their statistics concerning their amusement 
business , separate and apart from their general busi­
ness, showing exactly the amount of their travel which 
is clue as near as they can tell to the amusement feature of 
their business. The experience in Pennsylvania among 
the small parks is that the profits derived from the amuse­
ment business is not in proportion to the risk of the money 
spent, and in quite a majority of places the rule is that it is 
almost impossible fo r the manager to separate the hot 
wcatl1er travel on amusement lines from the travel due to 
the entertainment or park itself. 

Mr. Holmes (Kansas City).-1 will say that as far as 
Kansas City is concerned, where we have the out-of-tmvn 
parks, we have kept careful records of the business, be­
cause we sell tickets to the park. and I would be glad to 
talk that over ·with anybody or send him information. J 
recently received a lett er from Mr. Goodrich, of Minne­
apolis, who has a g reat deal of experience in the railroad 
business, and especially in the matter of parks. At Lake 
Harriett they have a nice pavilion, and they are relieved of 
the expense of maintaining the park entirely, and Mr. 
Goodrich is firmly of the opinion that it does not pay their 
company to employ a band of music or any other attraction 
for that park. I can easily understand why it would not 
because in our northern cities, and Kansas City is :ilmost 
one, as compared with N cw O rleans. our summer season 
only lasts probably two and a half months, and we are com­
pelled to depend upon the weather for our business . If 
the nights are cool travel is very light. 

Speaking for Kansas City. I am convinced that we had 
better let the city furnish th e parks and we contribute to­
wards the music and attractions in the park. The real 
difficulty in establishing public parks in Kansas Citv was 
due to the fact that the street railroad companies had been 
quite liberal in providing parks. The people expected the 
companies to do it , and it is hard to overcome that fe eling. 
The people would say, what is the use of our being taxed 
with a lot of parks and their maintenance, when the street 
railroad people wi ll do it ? But these conditions are 
changed. We now have a beautiful system of parks laid 
out for our city, and the company looks forward to g reat 
pleasure travel, contributing something to thei r support 
in the way of amusement. 

Mr. Beggs (Milwaukee"l.-I qui te agree with the g-eneral 
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trend of Mr . Holmes ' paper. In our own experience fo r 
some years, we have in the public parks of the city band 
concert s of which the street railroad company paid the en­
tire expenses, the city having no fund, as is the case in 
many cities. I thorough ly agree with that form of enter­
tainment, and in behalf of our company we have a standing 
offer to duplicate any amount of money expended by the 
city, or raised by public spirited ci tizens for the purpose of 
giving music in the parks. Our experience, however, for 
two years was that where we paid the entire expense, as we 
did, taking the daily receipts of the particular lines leading 
to the resorts in which these entertainmen ts were provided 
at the sole expense of the company, that we never got back 
at the outside more than seventy-five cents for each dollar 
spen t . While we seemed ;:o have an inc rease of gross re­
ceipts, which increased our gross receipts tax likewise, and 
made us seem to be doing an abnormal business, so far as 
dollars and cents left in our treasury went, we were the 
losers. 

I am glad to hear this quesfron discussed at this time, 
because we are having urged upon us now, by individuals, 
a scheme by which we would be called upon to put up a 
large amount of money for th e parks by maintaining 
special amusements of this kind. From my experience and 
observation in various cities, I do not believe that it pays 
a street railway company to go into the amusement busi­
ness. I think there is a great deal of misapprehension 
many times as to the manner in which this money is spent, 
by concentrating all the energies in this di rection in one 
particular point of the city, and giving amusements at that 
place. T hey fail to recognize that much of the money 
spent there might have been spent in other sections, and 
with better effect; not to give so much special prominence 
to one point. I think our experience this year, where we 
have spent no money whatever on public entertainment, 
has convinced us pretty thoroughly that we are very 
greatly the winners by a refu sal to contribute the entire 
amount necessary . l do believe in promoting the public 
parks of a city, as maintained either by the municipality 
or by public-spirited citizens, but I do seriously doubt 
whether any of these expensively maintained entertain­
ment resorts pay th e companies that promote them. I 
think it is because they have not carefully analyzed the 
total cost nor the effect upon th e general system, and if the 
same enterprise had been expended in improving the facili­
ties for travel, in making their cars more cheerful and com­
fortable, and improving the roadbed, it would bring much 
larger returns than in spending it for a couple of hours of 
diversion in the afternoon or evening. ( Applause.) 

Mr. Harrington (Camden).- \Ve have a park, and \Ye 
have had <:onsiderable trouble due to th e fact that people 
would come to the park and take the best seats, and would 
not ride on our cars. The park is very near the city, and in 
order to guard against that, we furnish ed a ticket on the 
car to each passenger desiring to go to the park, and 
charge ten cents entrance fee to others. This method 
effectually shut out the objectionable element, and by the 
use of the ticket we determined the number of people going 
to the park. \Ve find that whil e our travel is increased. 
owing to the expem e of operating the park, we received 
only about 70 per cent income from the park of what the 
park cost to operate. The travel on the road, of course, is 
increased, and we can tell from the tickets just the amount. 
\Ve think we are making some money, but wheth~r we 
would make the installation and furnish the park if we had 
to do it over again is a question. 

J\Ir. Farson (Chicago).-The coming railroad manager 
who will be highly esteemed, will-be the man who not only 
gives his attention to reduce cost of operation, to the ques­
tion of the very best electrical equipment, to the manner of 

the very best handling of his cars, to seeing that his track is 
kept in the very best condition, but he will also devote a 
large part of his thoughts to the question of stimulation of 
travel. As has been ,veil stated, the matter of riding on the 
cars is a question of habit, largely, and in many cases to­
day where roads are operated at a loss, or just about even, 
o r a small profit, a little attention to this line would mean 
dividends to the stockholders . From the standpoint of a 
stockholder I am very much interested in thi s question. It 
seems to me that the practical operators of roads could take 
this question up and study it from all its points of view, 
with great into-est to people who own the stock. Con­
ditions, of course, vary. In many small towns of ten to 
thirty thousand people, a little attention paid to the opera­
tion of a park either directly by the company, of by induc­
ing someone to operate it for you, would mean to-day a 
dividend to the stockholders. Street railways, like other 
institutions, need leaders, and not followers. At the head 
of these institutions should be broad mind ed, wide awake, 
up to date men, who will study carefully the conditions in 
which they are situated, and use their effort and their en­
ergy for th e purpose of bringing money into the treasury 
of the company. (Applause). 

l\Ir. Claflin (Boston).-vVe of the Norumbega Park, to 
which park you gentlemen are invited, have had a very 
different experience from some of the gentlemen who have 
spoken. We have adopted a different system from most of 
the street railway parks in Massachusetts, and it has cer­
tainly been a great success for the park and the railway. 
\Ve have adopted the practice of charging an admission 
fee for the park, and discriminate in favor of our r:iilway 
patrons. O ur railway carries its patrons a distance of s½ 
miles for five cents. vVe sell on our cars for fifteen cents a 
round trip ticket which includes admission to the park. 
We charge people going on foot or bicycle, ten cents ad­
mission. T he result is that the railway patrons get admis­
sion for five cents, and the other people pay ten cents. That 
has a tendency to bring passengers to the railway company, 
and it has been a great success with us. Th e result has 
been that the park has maintained itself, and costs the 
railway company nothing whatever for its maintenance. 
The revenue derived from the road has heen net. Our line 
is a small one, but the patrons there have been worth nearly 
600,000 fares to us, at five cents each, as the result of the 
park's entertainments. · The admission to the park is 
through a registering turnstile, and we know where the 
patrons come from. This statement may be of interest as 
~bowing circumstances where a park can be made to main-· 
tain itself as an enterprise, and the railroad not be put to 
any expense. The admission fee is small. \Ve furnish 
theatrical entertainments, have a zoological garden, band 
concerts and other things, and manage to make the admis­
sion fee pay the entire expense, and also the interest on the 
money invested in the park, and the railway company gets 
its revenue net. 

Mr. Lang (Toledo) .-! want to offer a few suggestions 
that may be ot value. Our city has 140,000 inhabitants. 
We are conducting a place of amusement on the lake shore, 
about S½ miles from the center of the city. It was not es­
tablished by our company, but is now controlled by it be­
cause we have purchased the road that built it . I had some 
misgivings about the value of the enterprise when it was 
started. We rectified some of the mistakes ; one of them 
was that they started it on too large a scale and did not 
charge any admission. At the outset, a person who paid 
the street railway people ten cents could go on the ground 
and obtain fre e admission and a free seat in the casino 
building, where vaudeville and like comedy entertainments 
were given from 2 to 4 in the afternoon, and again from 8 
to 10 in the evening. The ride on the cars included a seat 
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in any part of the house. At the same time they sold all 
kinds of soft drinks and had various amusements on the 
grounds. \,Vhen it came into our possession we found it 
,vas losing money. It was said to have cost in the neigh­
borhood of $65,000 in land and buildings, and findin s that 
it was running behind, we imposed an admission fee of five 
cents, which makes it correspond to what the gentl eman 
from Boston says, fifteen cents for the round trip and ad­
mission to the grourids. As the patrons were registered 
by turnstiles, we knew at all times how many persons were 
going in . In addition, instead of giving free seats in the 
main part or body of the house, we put in reserved seats, 
for which we made a charge of ten cents. W e found that 
plan working so well that we went into the gall ery aud put 
in reserved seats in the first two rows. The people of our 
city and fri ends of ours said we were making a great mis­
take in imposing this admission fee of fiv e cents , and charg­
ing for reserved seats, but we tried it and it has been emi­
nently successful. \Ve have boxes that will seat four per­
suns, which sell for twenty-five cents. \Ve found this last 
year that we came out a few hundred dollars ah ead of the 
operating expenses, but we run the Casino Company as an 
entirely independent company without any relation to the 
railroad company at all. It increased the earnings of the 
railroad companies about $40,uoo last year. This year th e 
Casino Company will net about $6,000, counting the fair 
depreciation upon the buildings, and the railroad company 
will increase its earn ings over $50,000. Now I realize that 
conditions differ in different places. \,Vhat would be a de­
sirable thing in Boston or New York might not be so de­
sirable in another place of smaller population, and vice 
versa. Rut if any of you are furth er interested 111 this sub­
ject, I will be g lad to give you any additional information I 
can, and hence will not take any more time of the conven­
tion in making further remarks. 

J\fr. Davis (Williarn sport).-The practice in Boston and 
in the New England States has been fo r the railroads 
operating parks to furni sh amusements and rely upon their 
car fares alone to reimburse them for their working out­
lays. I should like to have the experience of the managers 
of these parks as to whether they think it is profitable, and 
how long such parks have been operated at profit. 

Mr. Wyman (New Orleans).-! do not like to weary you 
in this matter, and I am not from the New England States. 
In New O rleans we have the advantage of a long season. 
From the middle of April to September, usually a supple­
m entary season during the m onth of September. This 
year the park closes on the 18th. \,Ve charge nothing for 
admission to our grounds. We have a resort on Lake 
Pontchatrain , about 6 miles from the city. We have a 
round trip car fare of fifteen cents. The grounds are very 
extensive, large hotels on either side which we own, 2..nd a 
large platform, a pier. bathing houses, boat houses, and of 
course anyone who uses the bathing houses or th e boats 
has to pay extra, but the general thing is free. We provide 
2. very fin e band, our weekly pay roll for amusements nm­
ning from $2,000 to $2,200 per week. The park has been 
operated as expensively as that for the last t,,·o or three 
years. \,Ve did not begin in such an expensive manner. 
\,Ve went at it in a ~mall way, but finding it profitable, we 
have increased every year. \,Ve have chutes and m erry-go­
rounds, and all sorts of things of that kind. Vv e keep an 
accurate record of our op erating expenses and our re­
ceipts, keeping the road entirely separate from any other 
road, keeping an accurate record of all the cost of expenses 
at the beach, and we find that our proportion of receipts 
to expenses varies littl e from the ordinary electric road. 
In winter we do not do so well. Our operating expenses 
run from 70 to 90 per cent of the gross receipts , and that 
includes the winter time when the people do not go out, 

but we run the road all winter. Of course we have some 
rentals there, and we find we are amply repaid by the 
travel. \,Ve charge nothing for ent rance to the park to any­
one who may come in a ca rriage-it is at the end of the 
Shell Road-we allow everyone iree and absolute access, 
and it is our impression that the fac t that it is there helps 
us . W e carry a man 12 miles fo r fi ftee n cents, and give 
him a good show in the matter of good music and other 
things, as good as he can g et anywhere else fo r half a dol­
lar, and th e people are inclined to come. 

Mr. Holmes (Kansas Ci ty).-I notice a gentl eman in the 
audi ence who was with our road in K ansas City for four 
years and laid out the fir st park fo r our company. H e has 
had a good dea l of experience with parks since that time, 
and we ought to hear from hi m. I refer to Mr. Chapman. 

Mr. Chapman (Chicago).-! am somewhat rusty now on 
the amusement business, but I can g ive a littl e experience 
at Grand Rapids, Mich ., where th e lines were converted 
from cable and horse' l' ws to elec tric, and a very pretty par!< 
was constnictcd at the Lake, where the average haul was 
4 miles from the center of the city. \,Ve comm enced, as 
nearly everybody else has clone, in a small way. The first 
attractions were m erry-go-rounds and things of that kind. 
It gradually became more and more expensive , better 
music, and unfortunately more and more bicycles, so that 
while th e patronage largely increased, th e expenses increas­
ed in much g reater proportion . Since I severed myconnec­
tion with th e Grand Rapids property, th ey have found it ad­
visable to build a small auditorium and help out their roads 
by charging admission to th e reserved seat section of thi s 
auditorium, allowing the people to stand on the outside 
without extra charge. They furnish attractions costing 
th em from four hundred to six hundred dollars a week, and 
are making th e amusement feature more successful than it 
ever was befor e, since the days of th e introduction of th e 
bicycle. Befor e that time it was very sati sfactory. 

Mr. Th ompson (Muskegon).- Mr. President , I came to 
listen, not to talk . It is true that we have a park at Mus­
kegon, and also pavilion and theatrical attractions. The 
last three years we have conducted the attraction part of it 
en a little bit of a stage attached to th e main building, and 
have found it fairl y profitable . This year we 'vvent to an 
expense of two thousand dollars, and built a properly con­
structed addition for theatrical entertainments. with 58-1-
reserved seats, and the stage lighted by electricity, which 
cost about two thousand dollars. U p to thi s year we al­
lowed everybody in the park without any restrictions. This 
year we allow no one in the pavilion unless he purch ased 
tickets on the cars. Passengers may go into th e old part of 
the building, which has flat bench seats with a capacity of 
seven hundred, for the far e. The reserved seats cost five 
cents extra, and this year we have more than paid the cost 
of our theatre from the reserved seats. T he increased 
travel in the months wh en th e weath er was fi ne was $ 1,000. 
A good park with good attractions, in my opinion. will be 
a paying venture for a street railway company. 

Mr. Cahoon (E lmira ).-One point does not seem to have 
been touched upon by any of the speakers, and that is the 
increased liability to accidents. If we increase the travel 
by means of amusements or parks or entertainments, in 
carrying the greater nu mber of the peopl e we are thereby 
inducing to go to th ese places , we certainly increase very 
materiallv th e chances for accident; and it would seem to 
m e that ·in the matter of expenses , the question whether 
th ese parks pay or do not pay, the matter of damage suits 
and of the liability for damages that are incurred -;h ould 
be considered. I think that would open up a profi table 
fi eld for discussion. This amusem ent ques1 inn is becom ing 
a very vital one, especially to the smaller roads. T he roads 
which I represent is of that class. \,Ve hay(' a city of about 
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45,000 inhabitants, and at the end of our line is situated 
a public park. We cannot control any of the privileges, 
but we can ·pay all the expenses for having amusements 
there, and unless we do that we do not get any travel there 
to speak of. The question of damages has come up on two 
occasions, and I think largely on account of the greater 
number of passengers carried incident to the amusement. 

Mr. Jones (Memphis).-It seems to me the whole ques­
tion is one or locality and conditions. Take the case cited 
by Mr. \Vyman. He has a resort there ·which was there be­
fore the electric road was put in. I have often paid five 
dollars for a carriage to drive out there. It is a beautiful 
place. The more advantages he gives the people, the better 
his patronage. Take a park in Boston. I do not see how 
a park could be profitable here, because the season is short 
unless you have a park which people will visit in the after­
noon. If you expected people to go to a park in the after­
noon at New Orleans and Memphis, it would be an abso­
lute failure, because they do not go out at all except in the 
evening. We think we can do more in that line by having 
a park for the reason that our seasons lasts about eight 
months. Our people begin to go out in the evening earlv 
in April; and I have seen the temperature on Chnstm;s 
Eve 78 degs. with us. We think that sort of a place would 
be better than it would be up here. I think the question 
solves itself down to one of local conditions. 

Mr. Heft (Meriden).-! am glad to observe the gentle­
men living up to the traditions of street railway men by 
being honest and coming here to tell us the truth. We are 
operating a park that we inherited when we bought the 
road. The people had spent about forty-five thousand 
dollars on the park. They had put up posts to tie their 
horses to, put launches and boats on the lake that every­
one might take a ride, and they built a casino and a switch­
back road. They provided a baseball grounds, and all of 
these things were free to every man who chose to enter 
there. I want to say to you that when the balance sheet 
was figured up at the end of the year, we found that our ex­
perience has been about the same as the gentleman from 
Milwaukee, and I think the street railway men of to-dav 
have nm mad on this question of amuse1;1ents, providing 
everything without any recompense whatever, and if we are 
going to make these parks pay , they must be run upon a 
business basis, and an admission fee charged. \Ve must 
not forget that when we add to the receipts ,ve add to the 
operating expenses of th e road, and all these things must 
be figured out, or at the end of the year we shall be short. 
T am very glad to hear from the g~ntleman on this ques­
tion; and it seems th at the onl y men who make monev, 
with the exception of Mr. Wyman, who lives in the stmt;y 
South where everything comes to von free, is the man wh~ 
charges an admission to his park.· 

The President.-As there seems to be no further dis­
cussion on this question, we will now take up the report of 
the nominating committee. Mr. \V. Worth Dean, the 
chairman of the committee. will present the report. 

REPORT OF NOMINATING COMMITTEE. 

T h e nominating committee that was appointed by th e president 
yesterday to select a place of meeting and nominate the officers 
and executive committee. desire to make the following report: 

For president, Charles S. Sergeant, second vice-president Bo~­
ton Elevated Railway Company. Boston. 

For first vice-president, Henry C. Moore. president Trenton 
Passenger Railway Com!)any, Trenton. N. J. 

For .second vice-president, Ernest Vv oodruff, president Atlanta 
Consolidated Street Railway Company, Atlanta, Ga. 

Third vice-president, Walton H . Holmes, vice-president and 
general manager Metropolitan Street Railway Company. Kansas 
City, Mo. -

Secretary and treasurer, Thomas C. Penington, treasurer Chi­
cago City Railway Company, Chicago, Ill. 

Executive cornn1ittee: Albion E. Lang, president Toledo Trac­
tion Company, Toledo, Ohio; George E. Yuille, second vice­
pres ident West Chicago Street Railroad Company, Chicago, Ill. : 
Frank G. Jones, president Memphis Street Railway Company, 
Memphis, T enn . ; John I. Beggs, general manager Milwaukee 
Electric Railway & Light Company, Milwaukee, Wis.; Ira A. 
McCormack, general superintendent Brooklyn Heights Railroad 
Company. Brooklyn, N. Y. 

Moved and seconded that the next meeting of the association 
be held in Chicago, Ill., provided that facilities satisfactory to the 
executive committee, in the way of a proper hall for exhibition 
and convention purposes, shall be provided without expense to the 
American Street Railway Association. 

Respectfully submitted. 
W. WORTH BEAN, Chairman of Committee. 

E. D. FOSTER, 
ERNEST H. DAVIS, 
]AS. R. CHAPMAN, 
H. C. PAYNE. 

Boston, Mass., Sept. 8, 1898. 
Carried. 

Mr. Shaw (Boston).-! move that the report of the com­
mittee be accepted, and that the secretary be authorized 
to cast the ballot of the association for the gentlemen 
nominated. Carried. 

The President.-! appoint as tellers Mr. Chapman and 
Mr. Ely. 

The tellers reported that the ballot had been cast unani­
mously for the gentlemen nominated, and the president 
declared them duly elected. 

Mr. Farson (Chicago).-May I not compliment the com­
mittee on this admirable report and the splendid selection 
of officers, and also upon their selection of 
Chicago for the next place of meeting. I may say, on 
behalf of the street railway people of Chicago, that we will 
do everything in our power to make the convention inter­
esting, profitable and instructive. We will welcome you, 
gentlemen, with open arms. (Applause.) 

The President.-! will appoint as a committee, provided 
for in the motion of yesterday, regarding the carrying of 
United States mail matter on street railways, the following 
gentlemen: 

John T. Burnett, Boston. 
Henry C. Payne, Milwaukee. 
Ira A. :\1cCormack, New York . 
D. G. Hamilton, Chicago. 
W. S. Dimmock, Council Bluffs. 
The president read a letter from the Boston Elevated 

Railway Company, inviting the delegates to visit any or all 
of the various power plants. shops, car houses, etc., of the 
company, and stated that special instructions had been ·is­
sued to have particular attention shown to the visitors. 

"The Chutes'' on Huntington Avenue extended its 
courtesies to the delegates. A letter was read from Mr. D. 
1;. Dyer. of Augusta, Ga., regretting his inability to be 
present at the convention, and a similar letter- from Past­
President C. B. Holmes. 

The President.-! have been informed that Mr. T. Y. 
Dzushi, Chief of Finance and Manager of Stores of the 
Imperial Government Railways of Japan, and Mr. Suga­
hara, Chief Engineer of the Kobu, and of some street rail­
roads soon to be built in Japan, are in the room, and have 
been attending this convention since it opened, and I think 
that in some way we should express our pleasure in meet­
ing them. 

Mr. Ely (Niagara Falls).-I move you, Mr. President. 
that the privileges of the floor be extended to these gentle­
men and that they be invited to address the convention. 
Carried. 

Mr. Sugahara.-It is a great privilege and honor to have 
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the pleasure of meeting you on this memorable occasion, 
and to occupy a seat in this national convention of street 
railways, in this great country. I desire to express my 
sincere gratitude for your hospitality extended to me as 
well as to my friend Mr. Dzushi . 

Japan is achieving a great deal of material progress, and 
is striving to accompli sh in rapid succession what she 
learns from abroad. Your venerated Commodore P erry 
opened our gate to 'vVestcrn civilization some forty-four 
years ago, and to-day your generous discoveries and in­
ventions lead us hand in hand to the march of material 
civilization, for which we are greatly indebted to your 
people and country '. T o tell you of my experiences regard­
ing the construction of street railways in Japan, I wish to 
inform you that I was the first engineer of a private com­
pany which has built steam street railways for passenger 
traffic in Tokyo, in 1896 and since then. I am naturally de­
voted to the investigation of street railway construction, 
and you can hardly imagine how interesting and helpful 
it is to me to be present in this great convention. 

The progress of our street railway system is very slow, 
and it is in a primitive stage as yet. For instance, there 
are only about 6o miles of street railways in Japan , and 
most of them depend on horse power, except the Kyoto 
and Nagoya electric lines. Several electric railways, how­
ever, have been projected in different cities and towns 
throughout the country. We are firm in our belief that in 
the near future Japan will be found a network of electric 
street railways. Should I engage in the construction of 
street railways in Tokyo after returning home, and apply 
the knowledge I have gained here, I shall be very much in­
debted to you all. W e have about 40,000 of jinrikshas 
and 90,000 of wagons drawn by men as a means of trans­
portation in Tokyo, and these greatly. interfere with the 
progress of street railways. Notwithstanding these diffi­
culties, Tokyo horse car railway compani es pay, on the 
capital invested, thirty per cent dividends annually, and our 
steam road company pays thirteen per cent. We have no 
doubt that to build street railways in Tokyo is one of the 
most promising enterprises. It is my great desire that our 
country shall progress in such a degree that when any of 
you shall come to Tokyo, you may go to any place in the 
city by street cars. not by jinriksha. and that our countff 
may be considered one of the industrial countries of th·e 
world, and not only as a country of beauty and curiosity. 

The President.-Gentlemen, I am sure that I express the 
feelings of all the members of this convention when I sav 
that it is a great pleasure for us all to meet you. I tak~ 
pleasure in presenting you a badge that will admit you 
to all our sessions and every exhibit in the building, and 1 
believe to every home in the city of Boston. 1 trust you 
will carry these with you with our best wishes . I also de­
:,ire to present you with tickets to the banquet to-night. 
and we will be glad to have you join us at that time. (Ap­
plause.) 

Mr. Dzushi.-Gentlemen, it affords us great pleasure 
to meet you here. I desire to express our hearty thanks 
for your kind invitation. (Applause.) 

Mr. Payne (Milwaukee) .- ! desire on my own behalf, 
and I have no doubt on behalf of all the members of the as­
sociation, to return to th e members of the Massachusett:, 
Street Railway Association, and to the members of th e 
local committees, and all those who have interested them­
selves in entertaining us in the city, our sincere thanks for 
the mag-nificent manner in which thev have done their 
work. I thi~k it is not_ too much to say that the arrange­
ments for this convention have not been excelled in anv 
place where we have met, certainly not where "r 
ha~e been in attendance upon the meeting. 
It ts but proper that we should make known our feelings 

in that regard, and I offer a resolution that the secretary 
be instructed to tender to the persons the heartfelt thanks 
and appreciation of the members of thi s association . 

Mr. Chapman seconded the motion , which was dul y 
carried. 

Mr. Payne (Milwaukee).-One thin g more. I do not 
know whether it is the proper time, but I think the mem­
bers of the association will desire to place upon record 
their appreciation of the manner in which the offic ers dur­
ing the last year have performed their duties; and I there­
fore desire to move that the thanks of the association be 
tendered to th e retiring president and the other members 
of the executive committee of the association. 

Mr. Payne put the moti on, which was unanimously 
carried. 

President Lang.- I thank you very much , gentlemen, 
for this expression. W e have only clone our duty, and we 
hope the result of our labors will be benefi cial to all who 
attend our meetings and all who may read th e report of 
the meeting when published. 

Mr. Ely (Niagara Falls).- ! move that a special vote of 
thanks be extended to the m embers of the ladies' reception 
committee, who have been so untiring in their efforts to 
the entertainment of the visiting ladies, and who have ex­
pended so much time and pains in making their stay pleas­
ant here. Carried. 

The Secretary.-! will announce the names of some new 
companies that have joined the association since the open­
ing of this meeting. 

\Varren, Brookneld & Spencer Street Railway Company, War­
ren, Mass. 

Brockton , Bridgewater & Taunton Street R ailway Company. 
Boston, Ma ss. 

Providence & Taunton Street Railway Company. Taunton, Mass. 
Mi lford, H olli ston & Framingham Street Railway Companv. 

Framingham. l\Liss. · 
South Chicago City Railway Company, Chi cago, Ill. 
St. Joseph Railway Heat, Light & Power Company, St. J oseph. 

Mo. 
Gloucester Street Railway Company, Gl oucester, Mass. 
Fair Haven & ·w estville Street Railway Company, New Haven. 

Conn. 

The President.-We will now have the paper on "In­
spection and Testing of Motors and Ca1· Equipments by 
Street Railway Companies," bv Mr. Frederick D. P erkins. 
electr_ical engineer. Toledo Traction Company, Toledo, 
O hio. 

Mr. Perkins was present. but owing to his indisposition . 
the paper was read by the secretarv. 1t will be found on 
another page. · · , 

Mr. Chapman (Chicago).-In view of the lateness of th e 
hour. I move that this paper be acceptrcl. with the thanks 
of 'th e convention, and filed without discussion . Carried. 

The president announced the trip to Plymouth in the af­
ternoon, and the annual dinner in the evening , aft er wh ich 
the meeting- adjourned. 

FRIDAY'S SESSTON 

The president called the meeting- to order at ro:40 A. M .. 
and announced that th e first business would be the paper 
on "Cost of E lectric P ower fo r Street Railwavs at Switch­
board, both Steam and Water," by Mr. R. W. -Conant, elec­
trical engineer , Boston E levated Railroad Company, Bos­
ton, Mass. Mr. Conant read the paper, which will be 
found on another page. 

Mr. Sergeant (Boston).-! move that the thanks of th e 
association be tendered to the writers of all the papers that 
have been presented to this meeting. 

Mr. Goff (Fall River).-I feel that in relation to Mr. 
Conant \: paper, I would be remiss in my duty as a mem ber 
of the associ~tion if I did not urge that it should be spe­
ciall y recogmzed as a mo!'.t valuable pi ece of work. Mr . 
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Conant has devoted a very great amount of time to its 
preparation, and he deserves every credit fo r the work; but 
it is a paper of such a nature that we cannot di scu ss it here. 
vVe can di scuss it after we have it before us in the printed 
report of the proceedings, but I feel that there should be 
a special mention of Mr. Conant 's name in thi s connection. 

Mr. Beggs (Milwaukee) .- I des ire to reiterate what my 
friend has just said. I took occasion to g ive my personal 
thanks to Mr. Conant. F rom m y experience as a manager 
of electric light and street ra ilway plants, I thoroughly 
appreciate the vast amount of labor which he has expended 
upon the tables in compiling the data from various com­
panies which is not always placed as clearly as it might 
be before persons who are going to perform a service of 
this kind. Mr. Conant's paper is worthy of special 
mention. It is hardly practical to di scuss the paper in this 
meeting: It is rather a paper which we can take up with 
our technical men, our eng ineers, and men in charge of 
power houses, and I believe if the paper is thoroughly con­
sidered it will result in a large saving of money to every 
railroad company who takes the subj ect up in that way. 
I desire to second all that has b een said in regard to the im­
portance of the paper, and the careful manner in which it 
has been prepared , also for the way in which it was pre­
sented to this meeting. 

Mr. Sergeant 's motion was put and carried. 
Mr. Conant (Boston).-! wish to thank the members of 

th e association fo r their very kind words, and also for 
their uniforml y courteous replies which I have received 
from them when asking info rmation. · 

The President.- W e will now take up the report of the 
committee on "Standard Rules for Government of Con­
ductors and Motormen," of which Mr. \V. J. K elly, of 
Columbus, O hio, is chairman. I understand that Mr. 
Kelly is indisposed thi s morning. 

Mr. Mc Cormack (Brookl yn).-Mr. President, I am a 
member of the committee, and have been looking for Mr. 
Kelly, the chairman of the committee, who has formulated 
a set of rul es and regulations for the g overnment of con­
ductors and motormen, to submit to the convention. It 
v: as the intention of the committe~ to ask that the rules , as 
formubted, be submitted to the convention, and we would 
ask that the committee be continued fo r another year, and 
that the sum of $ 200 be given to the committee to have the 
rules printed and mail ed to the assoc iation , in order that 
any suggestions or criti cisms might be made ; and after it 
fr printed, if any m ember of the association desires to adopt 
th e rules in part or in their entirety, they can do so. It 
was our idea that after the rul es are printed and subj ected 
to this criticism, then the association can pass on the adop­
tion of the rul es next year. The committee thinks that the 
rul es should be taken up separately, and a discussion had 
on each rul e, and each rule adopted or rejected by the 
convention, somewhat in the same way that the standard 
code o f rules was adopted by the Superintendents ' A ssocia­
tion of Steam Railroad M en. 

Mr. Goff (Fall River).- ! move that the committee be 
granted the extension of time asked tur, and that we ap­
propriate the sum of $200 as they request. 

Mr. Beggs seconded the motion which was adopted. 
The president announced that it was the desire of the 

secretary that members of the association should indicate 
topics upon which it would b e desirable to have papers 
prepared for the next convention, and that they should 
also suggest a person who would prepare the paper. 

Mr. McCormack (Brooklyn).-I offer a motion that the 
thanks of the convention be given to the press of Boston, 
for th e intelligent manner in which th ey have written up 
the proceedings of the convention. Carried. 

The President.-The only remaining thing for us to do 
is to install the newly elected officers, and the instailation 
of the officers is usually represented by the installation 
of the president. I will appoint Mr. Chapman, of Chicago, 
and Mr. Davis, of Williamsport, a committee to escort the 
newly elected president to the chair. 

The secretary then read the names of all the officers 
elected. 

The President.-It is needless for me to introduce Mr. 
Sergeant to you, but I desire to say that I appreciate the 
high honor you conferred upon me a year ago in eiecting 
me to this office, and I bespeak for Mr. Sergeant your kind 
and considerate attention to his communications. If you 
do so much for him as you have done to make this Boston 
meeting a success, we shall have a splendid meeting at 
Chicago next year. 

President Sergeant.-Gentlemen and Members of the 
American Street Railway Association: I wish to thank 
you most heartily for my most sudden elevation to office. 
I feel proud to be permitted to serve you for the coming 
year. I cannot hope, perhaps, to give as good an adminis­
tration as my immediate predecessor, Mr. Lang, whose 
efforts in behalf of the association I am sure you all ap­
preciate. The success which has crowned these efforts, 
and the long line of past presidents, fills the mind of a new 
incumbent with some embarrassment, based on the idea 
that there is a standard ·which must be upheld. 

As to this association, I feel strongly that it has a great 
work to do, that its meetings are not merely a pleasant 
vacation, that it is not called together merely for the pur­
pose of reading and discussing the papers, but I believe 
in the complex relations which are continually coming for­
ward as between the committees and the municipalities, 
and the State Governments and the street railways, that 
much is to be gained by concerted action. Certainly in 
Massachusetts we have benefitted very greatly from the 
fact that our street railways have pulled together for what 
they knew was right, and they have succeeded, after a 
struggle covering many years, in obtaining a settlement 
which , I suppose, looked at from all sides. could be called 
a fair settlement of the relations of the street railways and 
the community. I hope that the trial which is being made 
here of this new plan by which the oppressors of the street 
railways in a great ma1ty communities have been shown 
by an act of the L egislature how far the street railway!> are 
liable to perform work which is not in the line of street 
railway practice. and by which the street railways them­
selves are compelled to pay a portion of their receipts for 
the benefit of the highways. It seems to me that all this 
work which has been done here is instructive, and is the 
beginning of a proper recognition of our industry over 
the whole country. I assure you, gentlemen, when I first 
went into the street railway business, particularly in the 
operating department, I was perfectly appalled. It seemed 
to me that I was in an unlawful business, and everybody 
was down on the street railway; for it was hampered and 
troubled by one requirement and exaction after another, 
and when we made complaints the answer to it all was. 
"You are in the public streets, you encumber the streets, 
and you must pay for it." How much better it is to know 
what we have to pay for, than it is to be put to such pay­
ment that may devolve upon us in the judgment of some 
subordinate road department official in some municipality. 

I tliink in such ways as that, and in this matter which 
was taken up the other day, of the mail service, simply 
in having our case presented in order to get proper r ecog­
nition, the association had a field, perhaps greater than 
any it has yet filled, and I can only say in closing, that so 
far as it lies in my power to further the work of the asso-
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ciation and benefit the interests of street railways, I shall 
certainly do so. I thank you very much, gentlemen, for 
the honor. 

E x -President L ang.-1 now declare th e newly elected 
officers to be duly install ed, and take pleasure in handing 
to th e new presiding offi cer the gavel with my best wishes. 
(Applause.) 

P resident Sergeant.- ! believe that the constitution of 
our association provides that the newly elected officers 
shall enter upon their duties aft er the annual meeti ng is 
adjourned . A nd as it seems almost as if some duti es were 
about to be fo rced upon me, I suppose for that reason a 
motion to adjourn would be in order. 

Mr. Goff (Fall River) .- 1 move you, Mr. President,. that 
we adjourn to m eet in Chicago in 1899. 

Adjourned. 

THE SOCIAL HISTORY OF THE CONVENTION 

All who visited Boston during the recent convention re­
turned with many expressions of th e hospitali ty shown 
them during their visit in that city Ly their host, the 
Massachusetts Street R ailway Association . No effort was 
spared to make the time in Boston pass pleasantly, and 
while the delegates and supplymen were busily engaged 
in the morning at the Convention Hall , special trips were 
arranged by the ladies' committee fo r the ladies in attend­
ance. If the m embers of the committee on entertainment 
cot~ld have heard one-half the words of praise spoken 
concerning their efforts, they would certainly feel that 
their plans were entirely successful. 

The first trip undertaken was that scheduled for 2 :30 
P. M. on Tuesday to Concord and L exing ton. Promptly 
at 2 o'clock a long line of special cars drew up in front of 
the Brunswick and were boarded by those intending to 
make thi s excursion. O n their way to the U nion Station 
the cars passed through the subway, g iving the delegates 
a good opportunity of viewing that completed structure, 
and at 2 :30 a special train loaded with street railway m en 
and others, with many ladies , drew out on the Boston 
& Maine tracks for L exing ton . T he latter place was soon 
reached, and a vi sit was made fi rst to the hi storical square 
where gathered the first body of armed men assembled 
to resist British attack during th e W ar of th e Revolut ion 
A short but interesting address on the chief hi storical 
points connected with the town was made to the assembled 
delegates by R ev. M r. Staples, historian of the Lexing ton 
Historical Society, after which the visitors inspected some 
of the most i11teresting sights close to th e square. From 
Lexington the party was carri ed by the sam e special t rain 
to Concord, where the vi sitors were m et by a large number 
of carriages, barges and omnibuses specially chartered fo r 
the occasion, and inspected th e many points fo r ,vhich that 
place is noted. The first obj ective point was the fa mous 
battlefield, and afterward the party was driven about the 
town, passing the form er homes of E merson, Hawthorne, 
Thoreau and Alcott. L ater a visit was made to the Sleepy 
Hollow Cemetery where many of the illustrious dead Qf 
Concord are buried. The vi sitors returned to the city 
about 7 o 'clock. 

Later in the evening an enj oyable reception was g iven 
at P aul Revere Hall in the Mechanics' Association Build­
ing . This reception was largely attended by many ladies 
of Boston , and was a g reat social success. Manv in­
dulged in dancing , and later in the evening an elab~rate 
collation was served. , 

W ednesday morning the ladi es in attendance at the con­
vention were taken on a speciaJ excursion around Boston, 
during which the historical points within the city were 
visited. In the afternoon the vi sitors went on a special 
steamer to N an task et , where a clambake was served . Many 

improved this opportunity of taki ng a dip in the surf and 
in shooting the chu tes and testing the other seaside at­
t ractioas. T he return to the city was made late in the 
evening. 

T hursday morning, while th e delegates were engaged 
at the Convention Hall, the ladies in attendance were taken 
fo r an extensive dr iv e through the elaborate system of 
Boston parkways. A bout twenty-five carriages were re­
quired to carry the party. The afternoon was devoted to 
a trip to P lymouth by special train. T he points mad,:-, 
m emorable th rough the landing and suffe rings of the Pil­
g rims in this old and interesti ng city were vi sited, notab ly 
the P ilg rim Stone, P ilgrims' Hall , and th e old Burying 
Ground, while the M iles Standish Monument at D ux bury, 
across the bay, could be seen by al l. T he party returned 
to Boston by about 7 o'clock, many of them bringing as 
mementos of th e trip souveni rs which had come over in th e 
Mayflower- perh aps l 

In the evening the annual banq uet was held in the large 
di nin g-room of the Brunswick Hotel, at about 9 o'clock. 
After the barn1uet proper , which was an exceptionally good 
one, came a seri es of toasts, the speakers being called upon 
in order by President Lang. I t was expected that Gov­
ernor \ Volcott and Mayor Q ui ncy ,vould be able to re­
spond, but both were un able to be present, the form er 
throug h the unexpected retu rn lo the city on that day o f 
a regiment of Massachusetts volunteers coming from 
Santiago, ,,nd th e latter to keep some oth er and ea rli er 
engagements. General Patri ck A. Collins was also to re­
spond ~o a toast , but was obliged to retire from the dining­
room early in the evening on account of the discomfort 
the bri!~iant lighting of th e room caused to hi s eyes. 

Hon. George G. Crocker, chairman of the Boston Rapid 
Transit Commission , the fir st g uest called upon to speak , 
described the subway and th e conditions that called it into 
being, and in referring to its success, now that it is fi ni shed, 
said much credit is due the street railway company for its 
co-operation in making it successful. Samuel J. Elder, 
who was assigned to speak fo r the bar, talked about a great 
many things, and in a way that created lots of fun , incident­
ally payin g a high tribute to the New E ngland ba r of to­
day for having produced such m en as T om R eed, John 
D. Long and Ric h::1. rd O lney. Stephen O'Meara, in speak­
ing for th e press, traced many points of r esemblance be­
tween street rai lways and newspapers, notably in their lia­
bility to receive strong public cri t icism , but he thought that 
if both did their full duty, the reward would be found qui te 
ample in the end. Hon . Carroll Pain e, attorney for the 
Atlanta Consolidated Street Railway Company, then made 
a patriotic speech that aroused warm applause. He was 
fo llowed by General ·William A . Bancroft. of the Boston 
E levated Railwa y Company, and Charles S. Sergeant, the 
newly elected president of th e association. Both spoke of 
the pleasure of railway m en of Boston in entertaining the 
association, while General Bancroft paid a high eulogy t o 
the abili ty of Mr. Sergeant as a rai lway manager, 1.s 
shown by the history of the vVest End Railway. It wa s 
nea rly 12 :30 A. M. when the gath ering adjourned. 

F riday morning was devoted by most of the ladies to 
visiting the large stores in Boston, and in the afternoon, 
although th e convention was then nominally over, a large 
number of visitors waited to take the trip by electric cars 
to Norurnbega Park, by way of th e Boston E levated Rail­
way and Commonwealth Avenue Street Railway system s. 
T hose who made the trip felt fully repaid for waiti ng over. 
Untiring and energeti c to th e last , the entertainment com­
mittee, fi nding a suffi cient number of vi sitors still in Bos­
ton available, arranged a theater party for Keith 's on Fri­
day evening. T his was not on th e programme and it came 
ai a pleasant surprise to the delegates. The body of 
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Keith's Theater was reserved for the party and was well 
filled. The performance was well up to the Keith standard 
and was heartily enjoyed, particularly in view of the fact 
that the performers lost no opportunity to make the party 
fee l wholly at home. Many good jokes were perpetrated 
at the expense of the railway men. The personnel of the 
entertainment committee fo llows: P. L. Saltonstall, Bos­
ton, chairman ; H.F. E ldredge, Portsmouth; A. B. Bruce, 
Lawrence; C. C. P ierce, Boston; C. vV. W ilson , Boston; 
] . F. Shaw, Boston ; J. H. Goodspeed, Boston ; J. H. Cun­
ningham, Boston; B. J. \ i\Teeks, Quincy; W . vV. Sargeant , 
Fitchburg. 

•• 
The Street Railway Accountants' Association 

The second annual convention of th e Street Ra ilway Account­
ants' Association of America was held in Boston, Sept. 6, 7, 8 
and 9, simultaneously with the convention of the American Street 
Rai lway A'ssociation. The room in wh ich the accountants were 
assembled was just across th e hall from the main convention, and 
during the sessions a number of the m embers of the American 
Street Railway Association paid brief visits to th e accountants. 

T he first session was called to order at II o'clock on Tuesday 
morning, with President H. L. Wilson in the chair. The minutes 
of the last meeting, havin g been published in fu ll in book form , 
were not read, but instead were forma lly approved in that shape. 
President Wilson then read hi s annual address as fo llows: 

PRESIDENT'S ADDRESS 

Why this association has continued to shower honors on my 
unworthy head is something I have heen unable to understand. 
W hrn I found it wo11ld be impossible fo r me to be present at the 
first anmial con ven tion of th e associa tion at Niagara Falls last 
yea r I naturally s..ipposed that my car eer as presidin g officer had 
come to a11 untim ely end, and the only reason that has occurred to 
me since why this was not so, is that you all felt so sorry that it 
was necessary for me to fore go th e many instructi ve features, a.~ 
well as the m any pleasures, whi ch you, who were present, enjoy~d 
on that o.:casion, that from µur e sympathy you concluded to give 
me anoth er opportuni ty to occupy th e chair. You have my as­
surance that whateve r th e reason may haye been yo ur generosity 
was fully appreci.ittd, and I thank you fo r the double honor you 
have co!lfc rred upon me. 

The interests of all persons connected with the street railwav 
business are, or sbould be, the same, and it is a pleasure to note 
how much closer the accounting and operating departments are 
constantly coming together. Accounting is now• looked upon 
~.s a m ueh more important b ranch of th e busin ess than was th e 
case a few years ago, and we must make it the aim of the associa­
t!on to make it still more important each year. In order to ac­
compli sh thi s mu.::h desired end we must steadily look forward, 
and use every endeavor to shorten, improve and perfect our m eth­
ods in such a way that the results will give more complete infor­
mation in as concise a mann er as possible to all departments of 
the co mpany. 

Tha t a thing is good enough is a mistake we must not allow 
ourselves to fall into. How many of us to-day would be sati sfi ed 
wi th what our g randfath ers considered was good enough for 
them? 

Most of you are thoroughly familiar with what this association 
has already accomplished, and while some may possibly think that 
the improevment has been so rapid that it may have been laused 
by the en thusiasm of youth , and cannot continue in the sam e 
ratio, I for one think we have only begun the good work, and that 
it is bound to continue if only the same interest is shown in the 
future as has been shown in the past by all our m emb ers. 

The committee appointed to fu rther consider the question of a 
standard system fo r street rai lway accounting has been very active 
durin g th e past year, and three of the five members, namely, Mr. 
Duffy, Mr. Ham and M r. Davies, have worked very hard in try­
ing to perfect what the previous committee so ably accomplished 
ir the short tim e they had to devote to thi s subiect previous to the 
last convention. T hey have consulted with members of the Asso­
ciation of State Railroad Commissio ners, with the Interstate 
Commerce Commission, and with members of the Association of 
Railway Accounting Officers, and have asked for suggestions 
fro m all our own members, and have carefully considered all 
questions which have been submitted to them. They held a 
meetin g in New York a few weeks ago, and m et again at Cl eve­
land only a few days since. They have rendered the association 
much valuable service at no inconsi derable sacrifice to their tim e. 
and have refused to allow the association to pay the personal ex-• 

penses of their meetings, and they should receive our unboundecl 
thanks for what they have accomplished. The report which th t>y 
wi ll subm it is the most important matter we have to consider, 
and I trust that every one present will have som e views on thi s 
subj ect, and will 11 ot hesitate to g iv e us the henefit of their ideas. 

T he as.~oc iation l1 as continued to grow in a manner that is quite 
encouraging, and if it is not all that we might have hoped it wonld 
be by this time it is at least quite g ratifying that the m embership 
has steadily increased, and that while its growth may hav e been 
somewhat sl ow it is still very hea lthy and the scope of the terri­
to ry covered is con stantly widening. Before the final adjournment 
I hope that our membership may be doubled, and we ought to 
fee l that if we can induce any of th e railway officials who are now 
in this city to join our association we are doing them and their 
company a favor, as I feel assured they will consider themselves 
well repaid when they know the benefits to be derived from a 
memhership in our· association. 

During the year we have admitted., another company from the 
R epublic of Mexico and one fro m the city of Honolulu, in the 
Hawaiian islands. I do not know whether our having admitted 
this latter company to our association was all that was necessa'"y 
t<.' influ cnc r Congress to annex th ese isbnds, but it i!, a fact that it 
w:is only a nry short time afterward that they obtained the: 
recognitic,n thty had so long sought. 

It i~ with the deepest regret that I have to ann ou;1ce that the 
g rim messenger ,1f death has en tered our ranks and taken from us , 
th ree members, Morris \ V. Hall, of Camden, N. J.; James .'\.. 
'· .tratton. oi 3irmmgh::im, A la., and C. B. Reavis, of Atlanta, Ga. 
A ll of these gentlemen were deeply interested in everything per­
taining tu the ,, cl fare of our organization, and many of us feel a 
p ersonal so rrow at th e loss of our fri ends. 

The Am erican Sti eet R ailway Association clearly demonstratcrl 
by the rrcognition tli ey accorded our association at the last con­
n ntion that tliey have a kindly interest in our well being, and we 
shall always consider that we owe them a deep debt of gratitude 
fo r all the delicate attention s th ey have shown us. 

Th e twn leading sheet railway publications have also shown us 
many favo rs, c.1 11Cl have done all that lay in their power towar<l 
b rin ging our organization prominently before the railway fra­
tern ity of th e country. and I take this opportunity to thank them 
in th e r;ame of the association. I shall not consider my duties 
cnm1)k te<I without first calling your attention to what our secre·· 
ta ry and treasurer has done. and is still doing, for us. To his 
tireless energy we owe to a large degree our present high standing. 
a nd the task , which he is constantly imposing upon himself would 
well tax th e st ren gth of a much stronger man. 

The report of the treasurer, W. B. Brockway, was next pre­
sented as follows: 

REPORT OF THE SECRETARY AND TREASURER 

In reviewing the transactions of this office for the second year 
of the association there is much to encourage us to continued 
effort in the ex tension of the interes t in our aim s and reasons for 
orgamzmg. That the importance of the results we desire to reach 
and that our aim to be of m ore assis tance to the street railway 
properti es of A merica is being appreciated can best be shown by 
the following statement of our m emb ership: 
Total companies joining at Cleveland, Ohio, March, 1897. ... 25 
N umber joinin g between Cleveland and Niagara Falls meet-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . 1 2 

N umber joining at Niagara Falls, N. Y., October, 1897..... . . 16 
Numb er joining since Niagara Falls meeting................ 16 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6g 
Less Cincinnati Street Railway Company, withdrawn ....... . 

Total membership Sept. 2, 1898....................... 68 
The companies joining at the Niagara Falls, N. Y., m eeting 

were: 
Brooklyn City & Newtown Railroad Company, Brooklyn, N. Y. 
Columbia Railway Company, Washington, D. C. 
Wilmington City Railway, Wilmington, Del. 
Tonawanda Electric Railroad, North Tonawanda, N. Y. 
Milwaukee E lectric Railway & Light Company, Milwaukee,Wis. 
Manchester Street Railway, Manchester, N. H. 
Memphis Street Railway Company, Memphis, Tenn. 
Hamilton Street Railway Company, Hamilton. Ont. 
Fitchburg & Leominster Street Railway Company, Fitchburg, 

Mass. 
Denver Consolidated Tramway Company, Denver, Col. 
Colorado Springs Rapid Transit Company, Colorado Springs, 

Col. 
Columbus Central Railway Company, Columbus, Ohio. 
Metropolitan Railroad Company, Washington, D. C. 
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" Union Depot Railroad Company, St. Louis, Mo. 
West Chicago S treet Railway Company, Chicago, Ill. 
Cicero & Proviso Street Railway Company, Chicago, Ill. 

T hose joining sin ce the N iagara Falls meeti 11 g are: 
Capital Traction Compa ny, Washington, D. C. 
Brockton Street Railway Company, Brockton, Mass. 
Detroit Citizens' Street Railway Company, Detroit, Mich. 
Atlanta Railway Company, Atlanta, Ga. 
St. Jostph Railway, Light, Heat & Power Company, St. Joseph, 

Mo.' 
United Traction Company, Pittsburgh, Pa. 
Hartfo rd Street Railway Company, Hartford, Conn. 
Salt Lake City Railroad Company, Salt Lake City, Utah. 
Aurora & Gen eva Railway Company, Aurora, Ill. 
New Orleans & Carrolton Railway Company, New Orleans, La. 
Hawaiian T ra mway Com pany, Honolulu, Hawaiian Islands. 
Market Street Railway Company, San Francisco, Cal. 
Oakla11d Transtt Company, Oakland, Cal. 
Ftdera l District Railways of the City of Mexico, Mexico. 
Haverhill & Amesbury Street Railway, Amesbury, Mass. 
Concocd Street Railway Company, Concord, Mass. 
Thus our m embers hi p includes nearly all of th e States 111 the 

Union, several cities in Canada, two in Mexico and one in the 
Hawaiian I slands: inquiries hav e been received from Europe, Bra­
zil and Sidney, N. S. W. 

The finances to be reported are as fo ll ows: 

Receipts from new members ................. . ........ . 
Receipts from interest on deposits , etc .................. . 
Receipts from 1898 dues ............................... . 
Balance 011 hand Oct. 2 0 , 1897 ......................... . 

$320.00 
6.13 

460.00 
222.08 

$1,008.21 
Expended, services of sec retary, 1897-1898............... $200.00 
Expenses of secretary's office and to New York.... ...... 181.17 
Printing and stationery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.15 
-Stenographer, Niagara Falls meeting, October, 1897...... 201.92 
Printing report of Niagara Falls meeting.... ............ 198.18 
Expenses of committee on standardization of accounts. ... 106.45 
Printing, committee on standardization of accounts... ... 18.50 
Balance in Home Savings Bank, Toledo, Ohio, Sept. 2, 

1898 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51.84 

$1,008.21 
Dues for 1898 unpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $60.00 
Amount iu bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51.84 

Total amount due and on hand .................. .. $n1.84 

Some of the above expenses will not have to be duplicated the 
coming yc·ar, so a relatively better showi ng will be made. 

The sincere thanks of the association are due to the memb ers of 
the perman ent committee on a standard system of accounts for 
their generosity in paying thefr own expenses to their meeting 
held at Ma11hattan Beach, N. Y ., in July of this year. It is by thei1-
action the treasurer is enabled to report a balance on hand. 

Three times we have been ca ll ed upon to fee l th e loss of one n·f 
our m embers-Morri s Vv.· Hall. secretary Camden & Suburban 
Railway Company, Camden, N. J.: J ames A. Stratton, secretary 
Birmingham R ailway & E lectric Company, Birmingham, Ala .. 
and C. B. Reavis, secretary A ugusta Railway & Electric Com­
pany, Augusta, Ga., have died. Mr. Hall was th e chairman of the 
organization meeting, and Mr. Reavis was the third vice-presi­
dent for 1897. Th ey were of our most helpful m embers. 

The secretary is deeply under obli ga tions, and is pleased to 
acknowl edge the va luable services and encouragem ent received 
from the officers of the American Street Railway Association, to 
H. H . Windsor, of th e "Street Railway Review," and E. E. Hig­
gins, of th e STREeT RAILWAY JOURNAL; to A. 0. Kittredge, editor 
of "Accountics," (in charge department of "Accountics," STREET 
RAILWAY JOURNAL) , for the presentation of a book for the asso­
ciation library, and to the ''Street Railway Review" for the loan 
of type matt er fo r use in th e annual r eport. These and oth ers 
have materially assis ted in the handling of the duties of the office. 

After th e appointment of committees on nominations and reso­
lutions, and li stenin g to a preliminary report of the executive com­
mittee, th e substance of which was that its complete report woul d 
be presented at a later h our, a paper on "Statistics, Their Use and 
Abuse,'' was read by the secreta ry, W. B. Brockwav, in the ab­
sence of ~he author, E. B. Hibbs, . auditor of the North Jersey 
Street Railway Company, J ersey City, N. J. This paper is pub­
lished elsewh ere. 

A discussion followed this pciper , in which F. E. Smith, W. M. 
Barna by and i\f r. 1\1 ackay took part. 

President Wilson directed attention to the fact that statistics are 
freq uently made use of to a limited extent when new, because of 

the interest that they exci te at that time, and are afterward neglect­
ed. T h e maxi·mum va lue of stati stics would follow onl y upon 
regular use of the data supplied. 

P. V. Burington explained the advan tages of lead pencil a b­
stracts, as he described them. While not neglecting in the least 
th e preparation of statistical tables in proper form for permanent 
preservation, he was in the habit of giving the officers of his com­
pany, in the briefest possible form , on a memorandum pad in pen­
cil, the salient features of the compilation. In this way th e officer 
had presented to him, at a time wh en h e was most interested in it, 
that whi ch was of the greatest u se in shaping hi s plans and policy. 

Mr. Calderwood referred to the work and expense of the prep­
aration of statistics, and sa id that it was an importa nt matter for 
the accountin g department to have cl ea rly defin ed befo re it 
just what statistics are desirable for th e operating department, in 
order that nothin g m ore may be undertaken than th e operating 
department can make use of, and also to be sure that everything 
that the operating departm ent requires in the way of statistical 
information is available. 

At this point the secretary read several letters, covering i11vita­
tions from different points, for the next convention of the associa­
tion. One of these was from D etroit, signed by Wm. C. Maybury, 
Mayor, and indorsed by the Business Men's League. Another 
was from the Mayor of Niagara Falls, N. Y., accompanied by the 
indorsement of the Superintendent of the State Reservation at 
Niagara Fall s, and by representatives of different busin,~ss in­
terests. The secretary also read the circular r elating to the pur­
poses and work of the associati"on, sent out in December la~t, and 
wh ich has already appeared in these columns, and gave some ac­
count o f the response which it ca ll ed forth. 

As the hour approached for adjournment, Wm. F. Ham, in 
behalf of the committee on standardization of accounts, directed 
the attention of the convention to the somewhat voluminous re­
port which his committee would submit on Wednesday. } le as­
sured the members that there would be enough to keep them busy 
for the balance of the convention, if as careful attention were given 
to m easures which his committee would propose as he believed 
their merits demanded. He also mentioned that \,Vm. 0. Sey­
mour, of the National Association of Boards of Railway Com­
missioners, was in the city, and would undoubtedly be present at 
later sessions of the convention. Adjournment was then taken 
until Wednesday morning. 

WEDNESDAY'S SESSION 
The convention was called to order at 10:45 \Vednesday morn­

ing under adverse conditions, so far as weather was concerned. 
The temp erature was excessive, and the degree of humidity almost 
up to th e point of saturation. Nothwith standing th e discomfort of 
those present, there wa s a larger attendance upon this session than 
at any other of the convention. Conditions were made somewhat 
more tolerable by removing from the room in which the fir!'t ses­
sion had been held to another, which was at once larger and sub­
ject to a more favorable exposure. 

The first order of business was the report of the executive com­
mittee, which was read by Mr. Ham as follows: 

REPORT OF EXECUTIVE COMMITTEE 
The co mmil1 ee met once in Niagara Falls immediately after the 

election of officers, and passed favorably upon fo urteen applica­
tions for membership. During the year they have taken three mail 
votes and have passed favorably upon the applications or fifteen 
members. We have also had one meeting at Boston, and passed 
favorably upon the applications of five members, making a total 
increase in membership during the year of thirty-four members, 
there h:wing teo~ no withdrawals. 

Considering the fact that th e Association is still very young, 
this showing is particularly satisfactory, and if the m embers of the 
Association will show as much interest during the coming year as 
they have in thf' past, we believe that before we meet again our 
membership will exceed one hundred. 

Your committee ha .:; audit '.:' d the books of th e s<?cretary and 
treasurer. and found th em correct in every respect. \Ve desire to 
e.xpress 1!J ,~ appreciation of this association for the thoroughness 
and care with which Mr. Brockway conducts the duties of his 
office. 

The meeting of the Association at this time of th e month is par­
ticularly unfortunate and the absence of many of our members 
is due to that fact. We should not be discouraged if our a,tend­
ance at this meeting is not as large as we had hoped. for, while 
some members may be unable to be present on account of th e time 
of the month, we feel sure that we have their hearty good will. and 
that they would be present if it were possible. 

Th e next order of business was the paper entitled " Car Mile­
age," by A. H. Ford, secretary and treasttr '.:'r of the New Orleans 
Traction Company, which, irJ his absence, was read for him by tht' 
secretary. This paper appears in full elsewhere. 
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The permanent committee on the " Standard System of Street 
Railway Accounts, Covering the Classification of Operating Ex­
penses, Classification of Constructicn and Equipm ent Accounts, 
and Form of Annual R eport, " was then presented by Mr. Ham, 
in the absence of C. N. Duffy, chai rman. It is given elsewhere 
in this issue. 

The report was received with ap plause, and upon motion of 
Mr. F. E. Smith, it was agreed that it should be taken up !;ection 
by section for discussion. 

Before the di scussion was commenced, however, Mr. Ham in­
troduced to the convention Wm. 0. Seymour, representing the 
National Association of Street Railwav Commissioners, who was 
invited to address the meeting. Mr.- Seymour responded very 
briefly, r ecounting that he was present at the invitation of Mr. 
Duffy, chairman of the permanent committee on the Standard 
System o f Street Railway Accounts. He was very much pleased 
to meet the street railway accountants of the country, and par­
ticularly the committee who were giving such earnest work to the 
matters in hand. He said the report of the committee, to the read­
ing of which he had listened with great care and interest, appeared 
to be very complete, and was not apparently open to severe criti­
cism in any important particular. There was only one point to 
which he would direct attention as being som ething that very 
possibly could not be indorsed by the association which he rep­
rLsented, and that was the location in the classification of the item 
of taxes. He believed that the Association of Street Railway Com­
missioners was committed to a course with respect to this item 
that was opposed to the recommendation of the accountants' com­
mittee. H e did not believe that his association would be in favor 
of co nsidering taxes an operating expense. He did not wish to be 
understood at this time as givi ng an official opinion in this re­
gard. He directed attention to the m atter as a suggestion of what 
mi ght possibly need argument pro and con, as a preliminary to the 
adoption by his association of the scheme of classi fication which 
the accountants' committee had submitted. In all leading particu­
lars h e thought the report was not to be criticised. He felt verv 
certa in that when it was properly brought to the official notice of 
the o rgan ization which he represented it would meet with cordial 
approval, except, of course. some such mooted point as that of 
taxes already referred to. F urther referring to the location of the 
it em of taxes, he said that close attention had been given to this 
matter by the steam railroad accountants of the country, with the 
result th at they had come to regard t axes as a fi xed charge, being 
an item that is not controlled nor affected by the management. 

Mr. Seymour's remark s were greeted with hearty applause. 
Considerable di scussion of details followed. 

Finally a vote was taken on con struction and equipment ac­
counts. A to O inclusive, and as the result the report of the com­
mittee in this regard was approved. It was remarked by one of 
the speakers that the accountant of each company may use more 
0r ks~ of the accounts suggested, accordin g to the conditions 
under which its operations are conducted. Adjournment was then 
taken to Thursday morning . 

THURSDAY' S SESSION 
T !1 e ordf'r of business was a continuation of the discussion of the 

report of th e- permanent committee on a standard system of street 
raihvay a,cotmts. etc . On m otion of Mr. Babcock, the three 
grand div isions of operating expense accounts. namely, their sub­
division into classes entitled maintenance, transportation and 
general, was approved. The accounts under these heads were then 
taken up seriatim. 

No. I , maintenance of track and roadway, and No. 2, mainte­
nance oi electri c line , were approved, after questions on unimport­
ant points asked by different members had been repl ied to by Mr. 
H arn in behalf of the committee. 

There was con 5iderable discussion on the question as 
to the line to be drawn between maintenance and re­
newal. Mr. Babcock pointed out that the management 
of h is company required that renewal accounts be kept sepa­
rate, on account of their stati stical importance. It soon de­
veloped in the disrussion that in many cases th e line to be drawn 
between repairs and renewals is purely arbi trary. Indeed, this was 
pointed out by the committee, with the explanation that in cases 
v:here it was very difficul t to decide on which side of the line a 
given it<"m should be placed, the committee had felt it was more 
importan t to reach a definite decision than to split hairs over a 
choice. Uniformity in matters that were immaterial. as well as 
·those which are more important, was extremely desirable. 

After discussion a member asked how manyof those present kept 
depreciation accounts or were ready for such a radical innova­
tion. The reply was rather mirthful than serious. indicating that 
the m ajori ty of the accountants present were not yet ready for 
reserve accounts for depreciation, etc. 

Mr. Ham called attention to the fact that the discussion had got 

outside of the line of the report, and suggested that it would be 
better to have it held strictly to what was before the meeting. 

A fter much further discussion on the various itemized accounts 
another section of the committee's report was approved and 
adopted substantially without change. 

At this point Captain McCulloch, ex-president of the American 
Street Railway Association, entered the room. He was invited to 
address the meeting, and to express an opinion upon some of the 
points which had been under discussion, particularly as to the 
location of certain expense items, whether they should fall to one 
account or to some other account. Mr. McCulloch said in reply: 

"Our s(cretary (Mr. Duffy) places such items just where you 
gentlemen agree that they should go. I accept that decision as 
entirely satisfactory, and that ends the matter. I came in just 
to see the vim and vigor with which you are performing your 
work. It is evidence of your earnestness. I know much good 
will result from the work you are doing. Standardization of 
accounts will be worth a good deal to street railway companies in 
general. I hope you will persevere in what you have under­
taken to do. Do not allow small difficulties to discourage you. 
You can always count on my support." 

Mr. McCulloch's remarks were received with applause. 
Mr. Green then ~ffered a resolution directing the proper officers 

to have the minutes of the convention printed and distributed in 
the same general manner as last year ; also, to follow the good 
example of the American Street Railway Association by having 
a carefuily engraved portrait of the retiring president as a frontis­
piece to the book. Mr. McCulloch begged permission to offer a 
few words with respect to printing the proceedings of the associa­
tion. He said he believed it would be greatly to the advantage 
of the organization if the di stribution of the printed proceedings 
could be restricted to the m embership. He believed that such 
a course would have the good effect of enlarging the membership, 
particularly if those outside des iring the benefit of the work of the 
association were thereby impressed with th e fact that it could not 
be obtained except through m emb ership. This sentiment was 
heartily approved by the m eeting. Mr. Brockway explained 
how the reports of the last convention were distributed, and men­
ti oned the number of persons who applied for copies who were 
not entitled to them. Mr. Green's resolution was then put and 
unanimously carried. 

At this point the nominating committee submitted the following . 
report: For president, J. F. Calderwood; fir st vice-president, E. 
R. Tighe; second vice-president, R. L. Williams; third vice-presi­
dent, E. R. Smith; secretary and treasurer, W. B. Brockway: 
chairman of the executive committee, H. L. Wilson; H. E. Bab­
cock. H. C. Mackay and J. D. Frazer. 

By motion duly put and carried, the secretary was instructed 
to cast the ballot of the association for the election of all these 
officers. This was done and the persons above mentioned were 
declared elected to the offices named for the new year. The 
meeting then adjourned. 

FRIDA Y'S SESSION 
The convention was called to order a few moments before 1 r 

o'clock. The consideration of the accounts of general expenses 
was at once taken up. Accounts Nos. 25 to 38, inclusive, were 
passed without discussion. A ccount No. 39, taxes, as had been 
foreshadowed by much that had taken place in previous sessions 
of the convention. came up for discussion. R emarks were made 
by Messrs. Wilson. Smith , Green, Ham. Burrington. Davies. 
White and others. The committee t xplained that in part its mem­
bers had experienced a change in sentiment with respect to taxes 
since their report of a year 5ince was submitted. The committee 
was a unit at present in favor of the recommendation of regarding 
taxes as an item of operating expenses. save only in the case of 
Mr. 'Wilson, who, keeping in mind the requirements of the Massa­
chusetts law, thought it was inexpedient to charge taxes into 
operating expenses. 

In the course Df the discussion Mr. Ham asserted that taxes as 
an operating expense in the case of a street railway was entirely 
analogous to taxes in the case of a mercantile or manufacturing 
concern. He said he desired to ask the opinion of an accountant 
o f wide experience, Mr. Kittredge, who was present, with respect 
t0 what was customary in the matter of taxes among mercantile 
and m anufacturing establishments. Mr. Kittredge replied that 
so far as his experience went, it was the universal custom to con­
sider ta~es as a part of the general expenses of a manufacturing 
establishment, and as a part of the expenses of doing business 
of a mercantile f,stablishment. Mr. 'Wilson took exception to 
Mr. Kittredge's remarks, and said that his experience was some­
what different; that in manufacturing enterprises it was almost 
ievariably the rule to consider taxes as a part of the cost of 
product. something to be spread with other general expenses over 
the output of the concern. Mr. Kittredge, in reply to this, said 
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that h e must have been misunderstood in what he had fi rst said. 
ior that was exact ly what he had claimed, namely, that taxes a re 
a part o f the general expenses of a manufacturing concern, to be 
spread over product. H e did not sec: the di ffere nce between the 
cost of a wheel barrow, for example, as the product o f a facto ry, 
and the ccst of the t ransporta tion of a passenger, which is the 
product of a street railway. T he wheelbar row is what the facto ry 
sel ls and the ride is what the str eet railway sells. Taxes arc a 
part of the cost of each. He believed that the committee was 
lc,g ic:.tlly correct in considerin g taxes a part of operating expenses 

As the result ,Jf the di scussion on th is point, the r ecommenda­
tion of lhe commi ttee was approved as made. 

•• 
Annual Convention of the New York State Street 

Railway Association 

The sixteenth annual m eeting of the Street Railway Associa tion 
of the State of N ew York was held at the Manhattan Beach H otel, 
Manhatt,rn Beach, New York, Sept. 13-14. T he president, G. 
Tracy R ogers, of Binghamton, called the m eeting to o rder a t 
11. :15 A. M. D el egates were presen t fro m Amsterdam , Bing­
hamton, Brooklyn, Buffalo, Catskill , E lmi ra, Fredonia, H er kimer, 
Horn ellsville, Ithaca, New Yor k, Schenectady, Still water a nd 
Syracuse. Mess rs. Baker , Cole a nd D unn, S ta te R ail road Com­
miss ioners, were also in a tt endance, as were a number of repre­
sentati ves of manufac turing compani es, maki ng a total of about 
150 perso ns. 

T h e 1-,resident announced the fi rst order of business to be the 
calling o f th e ro ll. 

P r esident R ogers then read the an nual address. After paying a 
high tribute to the m em ory of H on. Edmun d O ' Con nor, attorn ey 
for the association during th e past th ree years, whose dea th oc­
curred recently , h e said in part : 

" The return upon the capital invested in street rail way enter­
pris es is generally overestimated by the public; many lines are 
constructed or extended a nd operat ed at an actual loss for yea rs, 
but I bdieve that the public begins to see and appreciate the 
great ad, antage on their side, and that a more li beral policy wi ll 
prevail. Within the past year the development of r apid transit 
has been remarkable, no twithstanding adve rse circumstances, in­
cluding th e war with Spain. T he ad vance has been steady and 
prosperous, noticea bly so in th e city of Brooklyn, whose h ono red 
guests we are to-day. 

"The interest in the cabl e system is now purely historical. I t 
has served it s purpose and ser ved it well , but its day is don e. 
From the railway standpoint , there is noth ing to be hoped fr o1,1 
it, but we all look back on it with gr atitude, as it was first in­
strumental in di splacing the ho rse. Its availability for overcomin g 
h eavy grades ch eaply remains unim paired , but its m erit for aver­
age tran sportation have been excell ed by the elec tric system . 

"It is also noticeable that the probl em of developing the com­
pressed air system h as been taken ho ld of with g reat energy in 
New Yor~ City, and in th e hands o f competent m en in control of 
it, it is an ti cipa ted that it will prove effective on lines fitt ed fo r 
th e use of such fo rm of power. 

"The i:rnch-feared m onopnly in th e b eginning of thi s decade has 
proven ~o be a g reat benefi t to the traveling public, which I a,n 
satisfied they now recognize. There was no chance for competi ­
tion between two o r m ore roads in the early days unless attended 
by di sastrous r esults t o themselves and the public whom they 
served. Th e fr ee transfer, which has been one of the greatest 
blessings that the traveling public has ever received in this country, 
was largely the outcome of thi s consolidation. The railroad com­
pany owning all the lines can now cater to the necessities of any 
one or more localities in its municipality, and there is no one 
thing, to my mind, that would be as beneficial under the present 
simation as the consolidation and control by one company of all 
surface and elevated railroads , and the under g round railroads (if 
any underg round line is ever built ) . 

"It is sa fely est imated that th ere are to-day upward of 170,000 
people in the United States employed on the street railway, and an 
invested capital o f over $850,000,000, and trackage of over 16,000 

mil es. 
"Stimulated travel is to-day the dividend and profit of most 

street railways. The m anager of a street rail way has found that 
in o rder to make his road to do anything more than pay expenses 
and interest , he must increase travel. The manner of stimul ating 
travel is governed largely by the environment or surroundings 
with whi ch he is confronted. The necessity is so apparent that 
in large roads there is a special department set aside fo r thi s pur­
pose. I am sati sfied that th e m orals, h ealth and habits of com­
munities have been largely benefitted at a very small expenditure 

on their part by th e entertainments and inducements furn ished 1):y 

th e railro ad companies. T he r ich and poor Sunday schools and 
the va rious societi es, one and a ll , travel togeth er. 

' 'The spirit of em ulation in employees is bein g more cultivated 
each yea r, the mana gem ent lea rn ing by experi ence that an edu­
cated, ;,a tisfi cd employee will g ive much better sat isfaction to the 
management a nd m ore effi cient service to the public. T oo much 
interest ca nnot be take n, I beli eve, in thi s department of our busi­
ness." 

T he r epo rt o f the executive committee wa s then r ead. I t r e­
po rted the association as larger and more representative than 
ever before, as free from debt and with a comfortable balance 
in th e t reasury . 

T he t rea~urer then submitted a r eport showing th e gross re­
ceipts for the past year to be $6205; balance on hand from last 
year, $1,359.71 , making a total of $7,564.71. Disbursem ents during 
past year, $6,400.26, leaving a balan ce on hand to th e credi t of the 
association o f $1,164. 45. 

The P residen t.-T he nex t is the r ea din g of papers. Th e fir st 
paper to be read is by H. M. Kennedy , on " M ethods of D evelop ­
ing New Traffic on Street Rai lways. " Thi s a ppears elsewhere. 

Mr. J ohnson.- The Nassau road some th ree years ago intro­
duced what is known as the five-cent system in Brooklyn. Last 
season Ne had practically a monopoly on Coney I sland business 
or seashore business. T his season the oth er str eet railways, whi ch 
r epresent 75 per cent of the carryin g capacity of Brooklyn, have 
gone into Coney I sland, Bergen Beach , as M r. K ennedy has de­
ccribed. and the diffe rent sea side res0r ts. Nevertheless our bu si ­
ness h ;is inc reased steadily thro ughout the summer, notwi th­
standing the fi er .::e opposition we have had. It only goes to 
prove that in a large community o f thi s k ind, if p ro per in duce­
ments are offered. there are plenty o f rider s. O ur Sunday busin ess 
has been limited only by our capacity. I Leli ::ve that is equally 
ti ue o f M r. Rossiter 's road ancl :VI r. H ein' s. Of course th ey hav e 
a great many large, well-equipped city lines from which they can 
take their cars on Sunday and turn them towa rd the seash ore 
without robb ing . to any g reat extent . the regular Sunday riders 
c, n those business lines. I know that is equally true of the N as­
sau road. Vv e have li nes, such as :h e Seventh Avenue, o n which 
we do about h alf the business on Sunday that we do during the 
week , and on Sunday half th e cars are taken fro m th ose line-; 
and tu rned into Coney I sland, Ca narsie, et c., with ve ry good re­
sults. On e of the thin gs to which I would like to call your atten­
t ion is this: I have a car that is not the dream of an inventor , but 
a thing that h as come about, I think, in a natural way-an open car 
o f ten sea ts which is 31 ft . 6 ins. in leng th- the longest four-wh eel 
01)en car with which I am acquainted. I discovered as soon as 
I put open cars on in April , although it was chilly and cold, our 
receipts always went up. The m om ent we took th em off in th e 
fo ll , while the weather was n ot by any m ean s summer weath er , 
our receipt s immediately went down. Th e average closed car 
that we had, which is 20 ft. in leng th , seated about twenty-four 
peopl e. T h ere arc t im es when they will seat t,venty-six, but th ey 
wi ll average twenty-four. T h e car that we ran through the sum­
mer wi ll sea t comfortably fifty. So we have virtually taken off 
the ten-brnch ca r and r eplaced it with a fi ve-bench ca r. My 
endeavor has b een to keep th at ten-bench ca r in service the year 
around. In loading or unl oa ding a cl osed ca r at th e other end of 
the B rooklyn Bridge the passengers, as a rule, went in at one 
end and out at the other. N ow with thi s open car , converted 
as I have it , we have six exits-one at each platfor m an d four 
doors. I have simply taken th e car and made the seats that for­
merly all faced for ward into vis-a-vis seats, and utilized the dead 
space by moving the backs of the seats closer together. I h ave 
closed up the inside of the car entirely and put fou r doors on it. 
I ran that ca r th rough the entire summ er. I shall have 250 on the 
road by O ct. 1. That car I ran during the months of Jun e and 
July with a few newspaper people in it ; one side solid with glass 
with two fron t windows which can b e held at three differ ent 
h eights. \\Tith a t emperature o f 93 degs. th e car is as plea sant as 
any ave rage open car you can ride in. T hat ca r , I believe, will 
be warm er in winter than anv closed ca r I have on the road , fo r 
the r eason that the doo rs o~ the fro nt end of a cl osed car are 
boun d to be made with from 1- 16 in. to ½ in. play to have the 
door work backward and forwa rd easi ly. When that ca r is in 
m otion you have the natural air p ressure plus th e speed driving 
tl1 at air into the car. With this ca r that I speak of, th e front of 
the car is enti rely closed and there is only th e natural pressure to 
drive the cold air in from the side o f the car. I have a heater 
directly unde r each seat , placed in such a way that it is not pos­
~ible fo r a woman's dress to come in con tact with it. One of 
our difficu lties last winter and th e winter before was from h eat er s 
scorching peopl e's clo thes. We expect to run these 250 cars con 
stantly th rough the winter. T here are only four windows in the 
car that move. My object in n ot putting a window in the side 
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was in order not to have the working of the frame . Stationary 
g lass has less maintenance account t han any other. From Jun e 
15 to Sept. 15 it is a question wh ether the car is quite as inviting 
as an open car, but through those th ree months I have arranged 
to take the permanent glass out of one side of the car and to have 
a long curtain that is moved by th e motorman or conductor and 
not by the passenger. 

Mr. Vreeland.-The travel on Manhattan Island is peculiar, dif­
ferin g from that of any of th e street rai lroads of the United S tates 
or abroad, in that the ave rage of the traffic for the day holds 
almost uniform, maki ng it possible to run the same number of 
cars all hours of the day, and most of the time a larger number 
in the evening. In winter, with som e twenty-five o r thi rty 
theaters close to Broadway , our traffi c for a certain number of 
hours at nigh t wi ll average more than it does for any hour th rough 
the day. On o ther lines with which I am and have been con­
n ected in an adv isory capacity in other parts of the country, we 
have fou nd that a very large business can be built up th ro ugh 
sys tema tic efforts to stimulate and encourage the traffic. T he 
Consolidated T raction system of New J ersey has a traffic which 
is very similar to that in Brooklyn. It has a large nu mber of 
publi c parks a nd beach resorts. It also has the large traffic corn­
ing toward New York for Coney Is land and such points to handle, 
and commenced a few years ago to systematically encourage the 
traffic on its lin es. Its evening traffic was very light. Its Sunday 
traffic was a fa ir proportion-say a third or a half of the average 
week-day t raffic. By arrangi ng a number of through cars on sev­
eral lines leading to parks and so forth, and by special advertis­
ing, it succeeded in building up a business which, on Sundays and 
holidays, during the last two seasons, has exceeded the average 
daily traffic by nearly 100 per cent. The Atlantic Coast Line is 
the o nly line with which I have ever had anything to do wh ere 
I recommended the railroad company to go into the amusement 
bc siness. I do not b elieve much in it, as a rule. I never d id 
while I was in th e steam rai lroad business, and I th ink it is a 
p retty good application of the old saw-shoemaker, stick to your 
last . A man who operates h is railroad out on th e line , and not 
in hi s office, has go t pretty much all he can do to attend to the 
average daily requirements of hi s busin ess. Whi le he is looking 
afte r thi s special amusement bu siness he is very freque ntly run­
ning away from his 365-days-in-the-year business. But in th is 
special in stance we extended th e lin e to a sh ore resort in which 
it was impossibl e to attract any local interests, because they did 
1:ot want it there. T hey claimed that it would bring a lot of 
prnple there that th ey did not want. So that we purchased all 
of the shore front and made a park, expended a large amount of 
money, pu t in m erry-go-ro unds and dancing platforms, gave fir e­
work s exhibi t ions, and so forth. It was a peculiar busi ness. T h ere 
are 200,000 people along the coast th at had absolutely nothing to 
do bu t b e entertained, and th ey wanted to be entertained. T hey 
h ad money to spend and they wanted to spend it, and they did not 
k now wh ere to spend it except in these local places. Through 
firework5, special exhibitions, water exhibitions, and so forth , in 
som e six exhibitions, suffici ent extra travel was secured to pay 
the interest on the money invested, and the balan ce of the season 
the receipts were net. It m eant a very large increase in the busi­
ness-some 500 or 600 per cent-to this particular point th e first 
summer it was operated, and it has continued to increase, until 
this summer it was simply limited by the track capacity and faci l­
ities of the property. In Philadelphia the effo rt was made, sys­
tematically, to encoura ge the evening and afternoon traffic to 
the various parks. W hile they would not there engage directly in 
any amusement business, they lent their encouragement and aid. 
both in advice and financially, to various enterprises around P hil­
adelphia. This has built up a very large late afternoon and even­
ing riding, something which was never known on that property 
prior to those efforts. The same thing followed the efforts in 
Pittsburgh and th e various parks there, and it was followed by a 
large addition to the business. As I said I never have advised 
or approved of a railroad company itself having anything to do 
with the am usement end of the busin ess, even if it wants to lend 
its financial aid to that purpose. I think that is a peculiar business 
that r equi res a special tact and abil ity whi ch the average rai lroad 
man, who has given hi s time, atten tion and energy to th e de­
velopin g of himself in his own line of bu siness, does not possess. 
and if we go into these various lines we wi ll reach th e point of 
a monopoly of everything and leave nothing for th e other fellow 
to do. T he general proposition of having some special man to 
g ive special attention t o these featu res is a very necessary point in 
railroad organization. It is just as much a part of a street rail­
road as it is of a steam railroad. I was connected with the Long 
Island system in its various ramifications in the early days wh en 
Manhattan B each, B righton Beach and Long Beach were es­
tabl ished, and in the old days we were satisfied with going along 
in the old style and running a few trains to these various points. 

\i\Then new blood was infused into the operating m anagement of 
th e rai lroad an d a departm ent was created with men broad enough 
to consider these various questions and to put new ideas into effect , 
Manhattan Beach B righton Beach, Rockaway Beach and Lon g 
Beach grew in one summer so that the company had to bring 
special trains from all points on the road to handl e the traffi c at 
al l. If that can be done by steam rail roads I see no reason what­
ever why the st reet rail roads, with the proper organization, cannot 
add very largely to th eir business and stimulate it. A t the sam e 
time there is one point th at has got to be carefull y guarded. W hat 
ever you do always look out for the regular short d istance riders . 
If you take that business and let the other fellow have the excur­
sion business you will come out ah ead. 'vVe have built up right in the 
city of New Yor k on Sun days an d h olidays som e of our bes t traffic. 
It comes fro m g iving 4uick, sho rt ser vice and paying attention to 
it. T h ere a re some lin es whi ch are end eavoring to stimulate 
traffic t o ride for five cents anywh ere from 15 to 25 mil es, and 
probably bring them back if a fe llow is sm art enough to g et a 
transfer. T hat is the thing we have endeavo red to guard against, 
and wherever we h ave had competition we have endea vored not 
to go too far into the excursion business. The history of the 
Long I sland Rail road was one o f g iving the ve ry bes t faciliti es, 
th e best motive power , th e best car s and the best service to cheap 
Con ey Island and givi ng poor m otive power and poor service to the 
development of the cent ral part o f th e syst em , which m ea nt 365-
days-a-year b usin ess. T he result was that within 25 mil es of 
New York City the develol}illent has been so g reat that we street 
rai lroad men thought we would com e in and help th em ·cut th eir 
pie, and we have do ne it very sati sfactoril y because th ey got th eir 
whole development withi n stree t ra ilroad di stances. Beyond that 
circle th e ave rage of traffic for th e 365 days a year is very small 
and concerted effo rt is now b eing made to develop th e property 
that is outside of th e limits or circl e o f electric o perations. 

Mr. Cole.-In cities of th e second class we have conditions 
diffe rent h om the larger ci ti es. T hi s spring in E lmira the Board 
of T rade held a meeting. The mercha nts were very a nx ious to 
promote E:xcursi ons into the town , practically for the traffi c that 
they could get. They m et with a com plete fa ilure, a s the m er­
chants o f the surroundin g towns com bined togeth er and went to 
the r ai lroads and rep resented th at such excursions would be in­
jurious :o the smaller towns. The st r eet railroad s then took hold 
of the matter of getting excursions ,)ver the steam roads. W e sent 
out men to the mighboring towns to confer with the different 
organizations-that is th e R ed Men and th e O dd F ellows and 
Knights of Pythias, and all o r ganiza tions which run excursions 
every year. By representi ng to them the attractions o f th e parks 
and giving them th e pri vileges of th e dancin g pav ili on, where they 
charge a nominal sum fo r da nci ng, we sho wed the organizations 
they coul d run excursions and m ake money out of th em. The 
steam railroads give them such r ates th at th ey can cha rge a little 
higher to each person going on th e excursion. This enables the or­
g-anizati on to make a very fai r sum, z.nd resulted in a number of 
large excursions into town. In E lmira thi s su mmer we have had 
about five or six excurs ion s each week brought in by the steam 
railroads, and th is has added very largely to the t raffic over and 
above what we should have done by m erely depending . upun the 
local t raffic. 

J . E. P. Clark.-For th e past ten years at Bin ghamton we have 
maintained two parks. O ne of these belongs to the city. W e 
arranged som e nine years ago with th e authoriti es, for a sm all 

_sum , to furn ish the amusement privileges, pay ing them a stated 
sum for the privilege and taking in retu rn such privil eges as we 
could r un and reap a revenue from , that wer e in keeping wii.h the 
character of the p lace. We provided a m erry-go-round, a large 
pavi lion. a switchback railroad , accom panying popcorn stands 
and th e like. We engaged an orchestra o f twelve pieces, and gave 
concer ts every afternoon and every evening and h ave continued 
doing so from the inception up to the present time, and we feel 
with a very high degree of success. \ i\T e have a population of 
about 45,000 people. and m ost of our lines radiate within the city 
limits, so that there is really only a certain amount of traffic that 
it is possible to secure by the simple o perati on of cars, no matter 
how frequent or h ow excellent the ser vice. F or instance, our 
winter months average probably from $10,000 to $12,000 in gross 
receipts, and by sti mul ating the traffi c by the operation of these 
parks we increase that to $22,000 or $23,000 a month during the 
fi ve summer m onth s. W e calculate to open about June I and 
cl ose Oct. I. Our plan in running these r esorts is to cater to the 
respectable element only, -and fundam en tally to arrange not to 
incur too great an expen se. A t Ross P ark we make a special 
fea ture of picnic parti es. We provide there a dining pavilion, a 
full-fled ged kitchen with dishes. and all appurtenances, so that 
parties can com e there without burdening themselves with those 
conveniences. W e have found that that has brought as high as 
six picnics in a day, and from five to ten thousand people at that 
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resort daily is not an uncommon occurrence. That for a city Df 
our size m eans greatly increased travel for those days. At our 
other r eso rt, which is 9 miles out of the city, and for which we 
have a 25-cent round-trip fare , we have what we call a casino and 
thirty acres of land. W e provide there a seri es of entertainments, 
whieh we arrange and control ourselves entirely, as well as all the 
privileges, and we have b een very successful there as well. \Ve 
charge a slig ht admission for a ehair only, and except where the 
weather is exceptionally bad we have made th e receipts for the 
chairs pay for the entertainment proper. We have found a great 
advantage in having an o rch estra that we can furni sh to picnic 
parties fr ee of expense, or, by chang ing a few pieces, we can turn 
it into a brass band and furnish music fo r a parade. To make 
the receipts anything like adequate to meet th e expense and in­
terest account the travel has got to be stimulated in this way. We 
cater to ladies and children in particular, because they are the 
only ones in citi es of that kind that you can depend on in after­
noons. Our experience has taught us that when you attract the 
ladies and the children the better elem ent of the male gender will 
follow. 

The President.-Have any here charged admission to their parks, 
and if so, what has been the r esult ? Some, I think, started in to 
charge admission to those who did not rid e on the cars, but came 
on bieyeles. I think all will be in terested in hearing on that 
subject. 

Mr. Vreeland.-On the Atlantic Coast line park that we located 
on Pleasure Bay, we found that many came on bicycles or by 
vehicles during th -:! first year the park was opened. The second 
year we arranged an enclosure at the entrance and put a man in 
charge to eheck bicycles and assume the responsibility of their 
care without charge, but to collect IO cents admission to everyone 
who came on foot, on bicycles or by vehicle to the park. O n 
many nights when we had fir eworks we had as high as a thousand 
bicycles in that enclosure. It is simply a matter of figurin g h ow 
much at 10 cents that amounted to , plus the fact that we had a 
great many carriages coming there. 

Mr. Ely.-Those who have visited Norumbega Park near Bo.:;­
ton have noticed that they charge 10 cents admission there, and in 
addition charge for the checking of bieyeles. L ast year a charge 
was made for entrance only and nothing for the checking. An 
admission of 5 eents is charged to all persons who ride in on the 
electric road, and IO cents to others. Inside the park is a summer 
tht>ater which is conducted most admirably. The stage is of 
rustic work and is open except at the top. There is a rustic 
cover some 18 or 20 ft. from th e stage, with dressing rooms 
large and commodious at either end of the stage also of rustic 
work. No charge is made for the ordinary scats in the am pi thea­
ter, but a charge of IO eents is made for reserved seats, of which 
there are a few rows in front, also some boxes that are merely 
railed off with rustic work on either side of the amphitheater. 
The receipts from the reserved seats are more than enough to 
pay for the eost of the entertainment. The latter is provided in 
what seemed to me a novel but most admirable and business-like 
way. One J. vV. Gorman , an amusement manager of long expe­
rience, a very successful man, has organized a circuit of street 
railway park amusements , and has in his circuit about twenty 
places. That enables him to hire in the beginning of the season 
a large number of people of good talent and to present a fresh 
bill of entertainment at eaeh street railway park every week, th ere­
by, of course, making the entertainment mueh more att,aetive 
The entertainment given is absolutely clean, and is very inviting. 
The management of the park caters to the ladies, and t o the 
respectable element of the people. There is no b eer or stimu­
lants sold in the grounds. Another feature is that they have 
quite a large number of hardy animals, animals that will winter 
well in the New England climate.. These are in large and eom­
rr.odious enclosures, and are very attractive to children. In an­
other place are swings and piles of sand and things of that sort 
for the smaller children. There is no admission fee to any of these · 
places. There is also a beautiful electrical fountain which cost 
$5000 to it:stall, and that plays in the evening during the intervals 
between the playing of the band and the performance of the actors 
on the stage of this theater. In addition to the other attractions 
there is a band of seven pieces. The street railway fares from 
Boston amount to 20 cents. The 5 cents admission makes the 
4uarter. The Commonwealth Avenue lin e is 6¼ miles in length; 
and, with the exception of a few hous es along the line, it has abso­
lutely nothing to induce traffic except the park at the end. On Labor 
day there were more than 25,000 people there, and their attend­
ance was brought about almost entirely by thi s park and the quality 
of the entertainment there offered. The railroad is a very paying 
enterprise and the park is paying the interest on the investment 
and enough in addition, so . that Mr. Ahl said that if they did no 
better it would pay for itself in five years. The investment is 

,bout $50,000-$25,000 for the land and $25,000 to r improvement. 
1 here is a large, commod10us 1Ju1Wrng wan a r estauraut 111 the 
second story so arranged with referen ce to the slo11e at the en­
trance that the lower part may be used as a resting place anG. 
~hdter for cars. There are also a lemonade stand and a plaec where 
soft drinks a1 e sold, and that is a concession. 

Mr. Cooper.-1 here was a point brought out by Mr. Ely to 
which 1 would like to cali the attention of the small compani es, 
and that is the interchange of amusemtnts. I have a small park at 
home a nd 1 would very mueh li ke to put in some sort of amuse­
ment, but I found it would cost entirdy too mueh for any town of 
25,000 inhabitants to have vaudeville or anything of that sort. 
Several yt·ars ago I wrote to the papers calling attention to the 
necessity of havin g an amusement league, and l had quite some 
correspond ence ½Ith smaller towns. 1 thought it a good chance 
while we are all here togeth er to mention that fact and see if 
~omething could not be dune i11 that way among th e smaller towns 
havmg parKs, so that they could havi~ that circle of amusements 
giving a variety all the way through the whole season without 
extra cost to tht:msel ves. 

Mr. Johnson.-Un that subject l would say that I have a rail­
road in -6..llentown, Pa., and run through sixteen small towns. It 
carries 15,000 to 18,000 passengers a month in winter and 25,000 
to 30,000 in summer. We have a .park and had a nimals in it, but 
we fo und the feeding and taking car<! of animals was far too ex­
pensive, and we are trying a ditterent kind of animal now by giv­
ing a va riety entertainment in surnrner time. \;Ve get shows for 
from $250 to as low as $200 a week. We have a stage and the 
reserved seats about pay for the performance. Th ere is no liquor 
sold in the park, but d!fectly opposite: this park across the railroad 
track we have a grand bieyele track and hotel 111 whieh liquor is 
sold. vVe have no trouble in finding performers, as there are 
organizations now that travel in and about Philadelphia, and 
Allentown being only a few miles av,ay it is easy to get a good 
c9111 pany for the priee mentioned. We give an entirely iree show 
and have a performance every night excepting Sunday. On Sun­
days we give a band entertainment. 

Mr. Stedman.-At Norumbega .Park the ears in approaching 
the park swing around a circle and discharge their passengers a t 
the entrance gate. To prevent the coming together oi tho~e go­
ing in and those coming out th ere is a lenee, which divides the 
sections until it meets the railroad traek, and th ere th e space is 
filled from rail to rail and 3 ft. outs ide with water, so that the car 
can pass over it and th e passengers cannot. 

The President.-ls bieyele ridmg increasing or decreasing in the 
State of New Yurk? What is the general vuiee of the conv·~ntion 
on that subject? 

Mr. Rossiter.-! think it is increasing for practical use. A great 
many are using it to g et to and from their busin ess places. 

Mr. Bebe.-Around Svracuse we h ear less about it now than 
we did a year or two ag~. 

Mr. Powers.-In the vicinity of Troy the hotels that have been 
furnishing dinners on Sundays to bieyele riders report that their 
business has very largely fall en off in the last year or two. I 
think that answers your question in r egard to that locality as well 
as any statistics that can be had. 

The President-Those r eports arc very encouraging. The 
bicycle has been our worst enemy so far. The next paper is ''Sig­
nal Service for Single Track Roads." This paper is found on an­
other page. 

Mr. Powers.-! have just about completed a single traek road 
about 12 miles in length. We have put in only so many switches 
as the actual schedule requires, and have made it the first rule of 
the ro"ad that a motorman who leaves his switch without passing a 
car, except on telephone orders from the office, gets his final and 
absolute discharge. We do not allow a motorman to run by a 
switch under any circumstances whatever. If the telephone line 
breaks down h e stays there until he gets an order. That may 
sound like blocking traffic. It does. It limits the schedule 
capacity of the road, and, therefore, as we dislike very much to u se 
the system of dou ble heading the cars, and only do it under pres­
sure, we have gone to the other extreme of enlarging our cars to 
the extreme capacity. We ar e using open cars seating ninety 
passengers, fifteen-bench cars, six passengers on each beneh and 
carry frequently r35 to 150 passengers on a car. In that wa'y we 
accomplish upon a comparatively limited schedule a good deal of 
business. But the n eeds of the situation are growing i11 th e direc­
tion of some safe system of signaling and safety blocking upon 
electric railroads. If we could devise or have devised for us a 
system by which it would be impossible for a car to enter upon a 
block where a car was already without becoming derail ed that 
would be the system that we should all like to adopt. But I must 
say I have not been ab le to find anything in th e nature of sia nalincr 
that has offered sufficient inducement for me to put it on this ne; 
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line , and my only remedy so far has been to put in force this 
absolute rule of discharging the motorman if he leaves the switch 
on which he has to meet a ca r except on orders from the de­
spa tcher. 

Mr. Johnson.-On our Allentown road we have a system of 
signals. The conductor turn s a switch, and it throws a light on 
at th e point wh ere he starts, and also shows the danger signal at 
the other switch. W hen he arrives at that switch he throws that 
light off, and we have that on every switch on that line. On the 
fifty odd mil es of that road we have a signal at each switch. It is 
the duty of the conductor to put the signal on before leaving and 
to take it o ff when he arrives at the second switch. 

Mr. Cooper.- In regard to the system Mr. Johnson speaks 
about 1 tri ed tlrnt a number of years ago, and while it is a good 
when properly carried out it wastes an enormous amount of time. 
What we want is something that will save the time and bring the 
schedule right back to where it ought to be in case of accident and 
trouble. You c;in get up pl enty oi signal systems for orders, but 
you want something that will bring it right back and save time. 

Mr. Johnson.-He changes "that signal while the car is simply 
passing slowly. 

Mr. Cooper.- That is all right so long as the things are working 
properly, but when anything gets out of order you want something 
to despatch the system. 

Mr. J. P. E. Clark.-\Ve are using on our U nion extension in 
Binghamton the same signal system Mr. Johnson mentioned. W e 
have had it in practical operation three yea rs, and it works very 
nicely. It does not agree with Mr. Power's th eory , however. To 
work it successfully frequ ent turnouts are an advantage. We have 
got frequent turnouts, and we fi nd it works excellen tly. We have 
had it in practi cal operation over three years, and all who have 
seen it in opera tion have pronounced it a good thing, and I think I 
cou ld say that I could safely recommend it. We rnn between 
those switches at about fift een miles per hour. In our three 
years' practical experience we have not had any difficulty with the 
system. 

Mr. Ely.-I am connected with a road that has just been put ope­
ration between Buffalo and Lockport, and we haye large cars heav i­
ly equipped and geared to run 60 m il es an h our. We have actually 
run as high as .55, but we are givi ng a half hour service between 
Lockport and Buffalo. That increased the number of train units 
to snch a degree that it makes a problem extremely hard to solve 
sati sfactorily . .,We would hav e sixty-two trai ns a day, thirty-one 
each way. Such a number o f train units as that, I think Mr. 
Vreeland and Mr. R oss iter would say, prevents operation at hi gh 
speed upon a sin gle track road. Now, IS or 18 miles an hom may 
do. But my judgment, from t i1 e short time we have had the Lock­
port road in operation, is that the only sa fe way to run at high 
speeds like that on a sin gle track road is to double track it, and 
double track it quickly. (Laughter.) 

Mr. Rossiter.- W e bui lt some three years ago a 5-mile extension 
to the village of F lushing, which has some 12,000 inhabitants, and 
the qu tstion was very carefully gone over by myself as to whether 
it would be expedient to build a single track road. We did not 
want to put m oney into the double track, but it took me very 
littl e time when l looked into it to make it a double track road. 

Mr. J. P. £ . Clark- I would say that the signal system I men­
tioned i<; not without it s d isadvantages. A car which happens to 
get off its schedule time is unfortunate in not being able to get 
back on it, because it is always just behind the block. That is one 
disadvantage w e: hav e di scovered in the operation of this system. 
I fu lly agree with Mr. Ely that where cars run under frequent 
headway and high rate of speed that the double track is the only 
safe signal system you can adopt. 

The President.-If th ere are no further remarks on thi s paper 
we will have one by Mr. Fenner on "By-products of Power Sta­
tions." 

Mr. M. M . F enner.-! probably represent the smallest property 
and smallest capitali zation of ,mybody here. It extends between 
Dunkirk and Fredonia. and in 1891 it was converted to electric 
power. I n 1893 we had our best receipts from passengers, viz., 
about $23,000. The passenger receipts have been on the decline 
since, owing to several local c,mses, and are now a little less than 
$18,000, so we had to look into by-products. What I have to say 
here is on exhaust steam, which has acted with us and still 
keeps us o n a 6 per cent basis. In fact, the road has earned 8 per 
cent from the day it started until now-no matter what the capi­
talization was. ( L:rnghter and applause.) 

1\lr. Fenner then read the paper, which is g iven elsewhere. 
Professor R. C. Carpenter.-! have listened to the paper with a 

good deal of interest, and it has st ruck me that there were a good 
many conditions which might m ake the heating profitable, and 
again in other cases might not make it so profitable. One of those 
conditions depends very largely on the nature of the power. If 

you have an economical engine, a compound condensing engine of 
the best class, in which you can get a horse power from 2 to 4 lbs. 
of coal on the one hand, and on the other hand, if the engine re­
quires from 6 to IO lbs. of coal, as some do, it would make a very 
great difference as to whether you can do the heating or not. 
With the economical engine you can not save very much by the 
use of exhaust steam for heating. With a non-economical engine 
on the other hand, you could save a great deal. I think such con­
ditions as these would have a good deal to do in deciding the 
question whether it is economical or not. Taking Ithaca, and 
also Cortlandt, N. Y., we have united the lighting with the railroad 
se rvice, and in both those towns it has been very advantageous. 
I do not know how we could have kept our power house expenses 
in reasonable limits and made any sort of profitable showing un­
less we had them united. There was no difficulty whatever in 
making the necessary combination. In both cases it is a combi­
nation of two companies, however, rather than one company 
having two functions. That is, there are really two companies 
which have common stockholders and common offi::ers, and thus 
they perform these various functions. In m•ither place are the 
power houses situated so that hea ting could be advantageously 
applied. In both cases we have got economical engines, and I do 
not think the gain would be very great even if we use the exhaust 
steam for heating. 

M r. Cooper.-There is a question I would like to ask the gentle­
man, and that is whether he has made any experiments as to the 
distance that steam could be carried with economical results, as to 
the percentage of loss per mil e or so? 

Mr. Fenner.-! would say with reference to that that we have, 
perhaps, a mile of pipe line, and there is not any part of the line 
any more than one-third of a mile away from the power house, so 
ours would not be a very good test. But at Cedar Rapids, Ia., 
they run over a mile before they get to the point of distrihution, 
and then heat satisfactorily. With reference to the practicability 
of steam hea ting, I think there would not be any difficulty in 
any railroad company in the State getting its charter amended so 
as to do steam heating. The people of the towus, the small towns 
particularly, would aid them, as they did u s. The village council 
of Fredonia aided us in getting our charter amended. Now we 
run gas and electric li ght and steam hea t and power. The power 
c..nd the steam heat are not in co mpetition with anybody. We 
bought the gas plant, so we a re not in competition with anybody 
on that. We did not use compound en gines in our station at first, 
because our plant was too small. It is large enough now to use 
compound engines economically, but there you only save, I un­
derstand, about 25 per cent. Now, this exhaust steam is worth 
100 per cent. So we could not afford to change, and if we were 
already changed we could 110t afford to operate. Some of the 
plants I have mentioned are not running with exhaust steam. 
Wilkesbarre is not running with exhaust stea m, nor is Scranton. 
The same is true of Lockport. They run with liv e steam. Some 
of them go as far as 2 or 3 miles away. They make profit in sell­
ing li ve steam. Now, of course, if it would pay expenses to take 
live steam the exhaust steam you have is worth its weight in gold. 

Professor Carpenter.-Just one other question regarding the 
loss which occurs frorn exhaust steam mains. I have made two or 
three tests of several existin g plants in Cornell University that 
sent steam half a mile from th ,:! power house in order to heat our 
buildings, and I have tested the losses which occur in that plant. 
I also t ested a plant which the L ehigh Valley Railroad Company 
put in for handling coal a short distance west of here, in New 
J ersey, a few years ago. I found that with the best insulation the 
losses could be reduced to about one-fifth of what would occur if 
the pipes were exposed to the air and suspended above the ground. 
Now, you can usually count in ordinary conditions of weather and 
wind that about 1-3 lb. of steam will be condensed in the air for each 
square foot of exposed pipe. You can insulate your pipe without 
excessive cost so as to reduce the loss to about one-fifth of that. 
That is pretty good insulation. however. A great deal of the in­
sulation will not reduce the loss to more than one-third of what 
would take place. In that way we can figure pretty well what the 
loss is. I might also say that there are two companies in 
existence now who are doing exhaust steam heating and 
carrying steam a long distance at less than atmospheric pres­
sure, and make a success of it; so that it is entirely prac­
ticable and possible to do this kind of work without 
bringing an excessive back pressure on the engine. If the build­
ings are properly piped there is no reason why there should be 
even I lb. pressure. The heating is just as perfect with a pound 
pressure as with 5 or IO lbs. It is to overcome vertical resistance 
in the pipes in buildings that requires excess pressure. 

The President.-It is easy enough for the large roads to make 
their dividends, but for the smaller roads it is quite necessary that 
they have every opportunity for selling power, heat and light. 
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There is now on the statute books a law that allows an electri c 
lighting plant to build a railroad, I think, of 20 mil es, but the 
moment a law is proposed whereby an electric railroad may sell 
li ght th ere is bitter opposition to its passage. Another matter in 
that connection is the sale of power. They all claim, o f course, that 
we have a grounded return current , and the insurance is imme­
diately doubled or trebk<l, and that prevents us from se lling 
pow er. I think it would be very advantageous to the small er 
roa<ls if we could sell power. I do not see how we are going to 
do that until we get a metallic circuit. 

The paper on "Track Bonding," by R. P. Brown, was then 
read. It will be found on another page. 

Mr. Pcwers.-I would like t o ask if there is any particular 
reason for abandoning th e tinnin g of the bond s 

Mr. Brown.-Yes, sir. When the bond is tinn ed it g ives a very 
much better contact with the earth than the steel does. If there is 
any tendency for the current to leave the trark it goes to the bond. 
If the bond is insulated it must go from the steel, so very littl e 
corrosion takes place. 

vV. J. Clark then read a paper on " El ectric Railways as Auxil­
iary to Coast Deiense." It was follow ed by Mr. Moxham's paper 
on "Rails, Their Construction from a Sci entific Standpoint," and 
one on " Track Construction," by Mr. Carver. These are pub­
lished on other pages. There was no di scussion on the first two. 
That on the latter follows: 

Mr. Littell.-Do you recommend the laying of joints opposite? 
Mr. Carvcr.-No, staggered. 
A Member.-! would like the gentleman to specify a littl e more 

clearly what the joint that he is using is. 
Mr. Carver.-Here is a sample. It is the Weber joint. 
Th e President.-Has IVIr. Littell used the concrete beam in 

place of the wooden tie? 
Mr. Littell.-Yes, we put in in the year I897 about S miles of 

track without any ties. vVe dug the trench 20 ins. wide and 17 in s. 
deep, and then we suspended our rail. We had an appliance mad e 
!'O that we could line it perfectly and surface it perfectl y, with 
small screws. and then we mixe<l the concrete and tamped under 
it so that the concrete came just above the base of the rail. After 

_ leaving it in that position for twenty-four hours we took away our 
clamps, and then filled on the sides of it with concret e. We laid 
the joints staggered and used a 60-lb. rail, and within a we ek I 
walked over a part of it immediately after a rain. I saw no move­
ment or perceptible change of any kind, and after a car pa ssed it I 
could not see a bubble or the least movement of the rail. It was 
perfectly solid. W e used Portland cement and very fine broken 
stone. There have been 17 miles of railroad built in Buffalo, 
where they put down the concrete base first , and then put the rail 
on top of it and then filled up the space with Portland cement and 
fine sand, but there are places in that concrete base where you can 
see a little movement once in a great while-very few places. So 
that I think that the process of tamping the concrete under the rail 
is very much better than first laying the concrete base. We use in 
this a twelve-bolt splice bar and a rail weighing 94 lbs to the yard. 
If I were laying a new track I would always use a concrete base. 
It is a difficult track to lay, however, if the track has to be U5td by 
the cars soon after. This spring we had to reconstruct some track. 
and in that case we put in a ti e every IO ft. simply to hold the track 
to alignment. We surfaced the tics on the ends first on sand or 
gravel and then tamped under the ties with concrete, and then re­
moved the gravel from the ends and tamped that with concrete so 
as to get perfect surface and· align111ent. and then tamped with that 
conrrete base under the rail. That track we were able to use five 
to six days after it was laid , and it is very difficult to find the joints. 
You have got to look for them. They were laid just as tight as 
we could lay them, and it is what I call a perfect track. 

The President-Do you hold your gage by tie-rod? 
Mr. Littell.-Not in this case. W e used the same process of 

filling the space between the head and the base with concrete. We 
set our toothing in cement and asphalt on the outside. 

Mr. Cooper.-Did you try carrying the asphalt right up to the 
back of the rail? 

Mr. Littell.-We have got 50 mile s of track laid that way, I am 
sorry to say. Asphalt nex t to th e rail is a very serious problem in 
a street railroad. Where the street is used a great deal, where 
vehicles will keep it ironed out , as it were, it will stand fairly well. 
if the track is solid. But where the street is not traveled on very 
much the concrete disintegrates, and water gets in. We find the 
use of the concrete base in the manner described reduced the cost 
of laying very much. and I think reduced the repairs enormously. 

The President-Before we pass to the next paper I want to ask 
another question for the infor:nation of all present: How many 
are using storage batteries, and with what success? I know that 
Buffalo is using it. 

Mr. Littell.-! cannot say very much about the storage battery, 
excepting that we have one in use . It has been in use about nin e 

months as an aux iliary of our pow er house. As many of you arc 
aware, we g et a certain amount of our pow er from Niagara Fall s-· 
2000 h.p., and we have nom inally 7000 mechanical h.p. in the plant 
-steam power. Thi s storage battery was put in partly as ~n ex­
peri ence. I had g reat difficulty in convincing my directors that it 
was a good thin g. Wh en we pu t it in we made a contract for 1200 
h.p. hours. But in makin g my cont ract I provided that the cell s 
should be large enough so that I could increa se the battery 66 2-3 
per cent. I think we will soon in crease it , and we are very much 
pleased with it. I cannot tell y ou ve ry m uch about it , but it has 
th e same eff ect upon our pl ant as a safety valve would have upon 
a steam eng ine o r as a standpipe would have upon waterworks-it 
takes all these sudden call s upon us fo r energy, and there have been 
times when we have but one engi ne in use, a 1200-h.p. engine, a nd 
2000-h.p. up in the Fall s, and the Falls power for some reason 
stopped on us, but the cars went on. The people didn't know it. 
It held us fo r fift een or twenty minutes unti l we coul d get in more 
engines. W e had cases a t night where we shut down the power 
from th e Fall 5 and r an th ree ur four hours with th e battery. We 
have tested it in every possi bl e way, and I am a firm believer in it. 
I think it is a gcod thin g fo r a steam plant, as well as for a p lant 
like ours. I am not interested in a storage battery or any accum u­
lator. Simply, I am a believer in it. 

M r. V ree land.-As a result of considerable experience with 
sto rage accumulato rs as an au xiliary to power plants in P hila­
delphia and in Pittsburgh we h ave just contracted for one of the 
largest sto rage battery plants that has ever been erected fo r a str eet 
rail way company as an aux iliary in our work th e comin g win ter. 
Our situation is a little peculi ar. We are buildin g a very lar ge 
pow er sta tion , 70,000 h .p., and it will not be r eady until n ext 
sprin g. W e have no t suffic ient power to carry us over th e winter 
by direct current from the generators, and we det ermi ned that we 
could buy a portion of the accumulator plant at the present time 
and get sufficient storage capacity to take th e peak of our load 
durin g th e winter months. \ Vh en we get our large house com­
pleted we will probably put in ba tte ri es of t hree or four times the 
capac ity o f the presen t, m in g thi s part as part of the batteries. 
The experience of our plants throu ghc ut th e country where they 
have been used, both in elect ri c lighting and electri c rail ro;i. din g, 
i~ that it is an economical auxi liary to any plant which has reach ed 
the limit of 1.he power capacity in very heavy hours. Th e pl ant in 
P hiladelphia was placed at a poin t wh ere so me exten si on s h ad been 
ma de. and wh ere the house th at fed that sect ion of the city h ad 
reach ed the limit o f it s capaci ty. It was necessary ei ther to build 
another house o r add some sto rage capacity in th at secti on of the 
city. The storage batt ery as ,i n auxiliary is Yc ry sa ti sfactory, as 
is shown by tlw test s in elec tri c lighting sta ti ons and lately with 
the street railroads. 

The P resid ent.-1\.T r. Vreeland and l'vir. L it tell , may I ask a ques­
tion ' A re those storage batteri es economica l fo r smaller roads 
in provi ncial cit ies. say 25 to JO c:tr s or 50 ca rs, wh ere the plant 
ha s r eached its maximum ? I s it economical. or are they too ex­
pensive for us t o pnt them in ? 

:1\Ir. Littell.--I think th at any road running 30 to 40 ca r s can 
3. fford a storage batt ery, and would be just ified in puttin g one in. 

The President- I s the expen se of the storage battery being re­
duced; 

Mr. Littell.- Th e ori g inal cost is quite expensive. I think we 
will get our cost back th e first year. 

Th e President.-The last pap er , gentlem en , is from T. J . Little, 
Jr.. of the Metropolitan Street R ailway, on " Th e Relation s Be­
tween the P eople and the Street R ailways." 

On motion of T. E. E. Clark. a co mmi ttee to nominate officers 
for the ensuing year was appoin ted consistin g of H. H. L ittell, of 
Buffalo : Ira A. lVIcCorma ck, o f Brooklyn, and T. D. Rounds, o f 
N ew Y ork. 

The convention then adjourn ed until the following day. 

WED NESD AY'S SESSION 

Th e convention was called to order on \Vednesday, September 
14, at 10:15 A. M. 

The President.-Th e order 0f business is the repo rt of the nomi­
nating committee. 

The nominatin g committee submitted the fo llowing report: 
Mr. President a nd Gentl em en of th e Convention: The com­

mittee to whom was assigned the duty of no minatin g a ti cket for 
the officer s and execmive commi t tee fo r the ensuin g year is n ow 
ready to repo rt. \Ve nominate th e fo lfowin g gentl emen : 

F or Presideut-G. T racy R ogers, Binghamton. 
For V ice-Presid ent- vV. Carl E ly, N iagara Fall s. 
F or Second Vice-Presid ent--Albert L. J ohn son, Brooklyn. 
F or Secretary and Treasurer- H enry A. R obinson, New York 

City. 
F or E xecutive Committee-Herbert H . Vreeland, New York 
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City; John W. McNamara, Albany; Henry M. Watson, Buffalo; 
Clinton L. Rossi ter, Brooklyn. 

Sept. 14, 1898. 

Respectfully submitted, 
H. H. LITTELL, 

IRA A. McCORMACK. 

F. D. ROUNDS. 

The secretary was empowered to cast the ballot for the officers 
named. Ithaca was named as the next place of meeting. 

The entertainments provided by the local committee for the 
delegates and visi tors to the New York Street Railway Associa­
tion at Manhattan Beach were most enjoyable. On Tuesday 
evening a ?pec ial display of Pain's fireworks, "The Fall of Manila," 
was arranged for the visi tors, and was much appreciated. Thi s 
entertainment was fo llowed by the annual banquet, which was 
given in one of the large dining rooms of the Manhattan Beach 
hotel. There were about 125 present at the tables, and a very ex­
cell ent menu was provided. After the banquet th e usual toasts 
and story telling were indulged in. Among the speakers were H. 
H. Vreeland, who replied to the toast, "Transportation in Greater 
New York;" Addison B. Colvin , "Our Best Patrons-the 
Ladies;" J. H. Stedman, "Our Host ;" J. A. Cantor, "The Busy 
1?oy~;-Our Legislator;;," and by W. Caryl E ly, "Our Associa­
tion. Vl ednesday was g iven over quite extensively to pleas­
ure trips. At I I o'clock special parlor cars belonging to the 
Brooklyn Heights and Nassau Railroad compani es left the Beach 
and took a large party th rough different parts of Brooklyn to the 
Navy Yard. One of th e cars, No. 876, was equipped with the 
Chri sten~en air brake system, and a number of emergency stops 
wen· made on the trip, this being one of th e interesting features 
of the ride to street railway men. Some tim e was spent at the 
Navy Yard inspecting the large battleships recently returned from 
Santiago, among whi ch the Oregon and I owa were of special in­
terest. O n leavin g the Navy Yard the party was conveyed by th e 
cars to the dock beneath the Brooklyn Bridge, where a special 
st ~a mer was in waiting. O n thi s the party proceeded up the East 
R iver to Hell G::ite, then through the Harlem Ri,,er , the Govern­
ment canal and Spuyten Duyvil Creek, down past the Pali sades 
and Grant monument to the Battery, a stop being made at 130th 
Street fo r those who desired to disembark there. A very enjoyable 
lunch eon wa s served aboard the steamer , and everything possibl e 
was done by the committee having the trip in charge to help every­
one to have a good time, and their efforts were fully appreciated 
by all on board. Before landing three cheers were given for the 
memb~rs of t~ e committee by name,and also for President Roger s. 

An interes ting feature of th e convention was the exhibition of 
models, etc. , made by the electrical supply houses. The exhibi­
tion was h eld_ in one of th e large halls of the hotel, and received 
careful attention from the del egates. T he number of exhibitors 
was about twenty, and the follo wi no- apparatus were shown· 

"Compo" brake shoes, by_ the Co~nposite Brake Shoe Co~pany. · 
of Boston, Mass.; three-rail systems, by the Campbel l Traction 
Company, of T onawanda, Pa., and the Safety Third-Rail E lectric 
Company, ~f New York City; a current-saving device, by the Falk 
Mam~factunng Company, of Milwaukee, Wis.; overh ead material. 
headli ghts and lamp. socket, by the Bibber-White Company, of 
B_oston, Mass.; specimens of street car woodwork, by J. P. 
S;oberg & Company, of New York City; car seats , by the Hale 
•~ Ki_lburn Man:.ifacturing Company. of New York and Phila­
ctelph1a; troll ey pole catcher, by the Wilson-Thomson Company, 
of Brooklyn; car fender, automatic wheel guard and track scrape-r, 
by George A. Parmen ter, of Cambridgeport, Mass.; circuit break­
ers, b_y the _C utter E lectric & Manufacturing Comp::iny, of Phila­
delp~1a_: u111 form c_aps, by F. H. Newcomb._ of Brooklyn; samples 
of v1tnfi•~d conduits. by the American Vitrified Conduit Com­
pan:-.:, of New York Citv; th e Rooke fa re register, by the Rooke 
"Re~1ster Company. of Peoria, Ill.; drawings of rigid draw bar 
design for both ·.'!lectric and steam traffic, by the W. T. Van D orn 
Comn~n.v, of Chicago, Ill.; mechanical track-switch or turnout, 
by _Wilham Preston, of Brooklyn; ;i_nd si ngl e, double and tripl e 
registers. by the New Haven Car Register Company, of N e·w 
Haven, Conn. 

Exhibition of Blanks and Forms 

~ very prominent feature of the recent convention of the Street 
Railw~y Accountants' Association was the exhibit of blanks a11 rl 
for ms m charge of a committee consisting of F. E. Smith, auditor 
of the Lynn & Boston Railway Company; E. G. T~ipp, treasurer 

of the Lowell, _Lancaster & Haverhill Street Railway Company, 
and R. L. Wallis, treasurer of the Fitchburg & Leominster Street 
Rai lway Company. A very large number of blanks and forms 
were shown, contributed by different companies throughout the 
United States, in response to the invitation of this committee. 

In some instances, apparently, entire files of the forms used hy 
the companies were shown, and in other cases only those blanks 
of special importance and more particular interest or quite re­
cently devised were presented. For the most part the blanks were 
sorted by the committee, according to their kinds, and arranged 
?r. Shannon files, with a placard on top of each group, indicating 
its character. 

Among the groups were the following: Receivers' reports and 
records; conductors' r eports , including day cards, remittance slips 
and envelopes used for returns; pay rolls and time books; special 
books and forms; daily, weekly and monthly reports made hy 
the accounting departments ; blanks for purchase and use of ma­
terials; overs and shorts; maintenance of way and structure· blanks 
used in general transportation department; blanks relating' to col­
lcct_ions of sundry bills; daily and monthly statement of earnings; 
accident forms; special car service; maintenance of equipment; 
cash book forms; reports serving as a check on conductors' re­
turns; voucher covers; journal entry forms; receipt blanks, etc. 

Among the companies whose blanks were prominent i'n the 
collection the following were noted: Lowell, Lancaster & Haver­
hill Street Railway Company; Worcester Consolidated Street Rail­
way Company; Market Street Railway Company, San Francisco; 
Lynn & Boston Railroad Company; Davenport & Rock Island 
Railway Company; Tri-City Railway Company; Columbus (Ohio) 
Street Railway Company; Toledo Traction Company; Cleveland 
E lectric Railway Company ; Milwaukee Electric Railway Com­
pany; Brooklyn H eights Railroad Company; North Hudson Com­
pany; U,12ited Traction Company; Capital Traction Company; 
Boston .elevated Railway Company; Savannah Thunderbolt & 
Isle of Hope Railway Company; Denver Consolidated Tramway 
Company; Bergen County Traction Company; Brockton Street 
Railway Company ; Toledo Electric Street Railway Company; 
Concord Street Railway Company; Fitchburg & Leominster 
Street Railway Company; Detroit Citizens' Street Railway Com­
pany; Harrisburg Traction Company; Rockland & Abbington 
Street Railway Company; Chicago City Railway Company, and 
others. 

C. N. Duffy, secretary and treasurer of the Citizens' Railway 
Company, St. Louis, contributed a sample money pouch made 
of canvas, leath er trimmed, and employed by his company for 
conductors' trip returns of cash and tickets collected. In a letter 
accompanying this exhibit, M r. Duffy stated that the manila en­
velope, which had formerly been employed for the same purpose, 
had been found unsati sfactory , among oth~r reasons because it 
became ungummcd and liable to spill its contents in the safe or 
other place provided for the deposit, and also because the en­
velope, used only once, was a considerable item of expense. The 
money pouch , on th e other hand, he said, is durable, and, the flap 
being fastrne d by a peculiar construction of button, is both con­
venient and safe. 

The Columbia Railroad Company, ·washington, was represented 
by a special collection of blanks, embracing many, if not all, the 
fo rms in use by this corporation, and constituting something that 
was very carefully scanned by all who gave attention to the exhibit. 

The contribution of the l\ff ontreal Street Railway Company was 
probably the most carefully arranged exhibit of the entire lot. 
Several large, specially constructed blank books contained the 
exhibit. These books had indexed margins , and were so arranged 
as to constitute sections of one volume. The several sectionc; 
were designated by letters of the alphabet, being from A to H, in­
clusive. The blanks contained in the section A-B related to 
maintenance; those in C, to expense of transportation; in D, 
tc general expenses; in F , to income; in G, to pay rolls and 
vouchers, and in H , to reports. \V. G. Ross , comptroller of the 
Montreal Street Railway Company, who was present, received 
many compliments for the special quality of the exhibit his com­
pa ny contributed. 

The R ichmond Traction Company, of which R. Lancaster Will­
iams is treasurer. contributed its quota in the form of a large blank 
book, in ,vhich the forms were pasted, the dimensions of the book 
being considerably in excess of any other shown. 

The exhibit of the Hartford Street Railway Company, arranged 
by Elmer M. White, cashier of the corporation, served to illustrate 
the peculiar acc-)Unting and checking features of the Hartford 
register, a device originating with this company and employed 
i11 all its cars. The blank included tickets, transfers, reports and 
slips taken from the register, showing the impressions made 
automatically by the device at the end of runs, etc. 

In addition to all that•is specifically enumerated 'in this account, 
there were fragments from various other companies, special blanks 
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for different purposes, forms of tran sfers, trip passes, coupo ns, 
etc .. and a lso variou ~ banks and forms contributed by different 
S tate boards of railroad commissioners and th e Inter state Com ­
merce Commission. 

----♦----
Charles Spencer Sergeant 

Charles S. Sergeant, th e newly elected presid ent of the Am erican 
Street Railway Associati on. was born in Northampton, l\hss ., in 
1852. He was g raduated from the Northampton Hi gh Sch ool in 
1868, and at o nce engaged in bu sin ess , spending four years as a 
bank cl erk in Easthampto n, Mass., th en goin g to Lake Superior 
as cashier and paymaster of th e l\Iarquette, Houghton & O n­
tonagon Railroad. H e was a lso connected with severa l iron. min ­
ing and furnace compani es. He return ed East in 1876 to take th e 
position in Boston o f genera l clerk of the Eastern Railroad. He 
was afterward made genera l auditor of thi s company, and while 
filling thi s position th oroug-hly reo rga ni zed the company 's entire 
accounting sys tem. He left th e employ of thi s company shortly 
before its lease to the Boston & Maine Railroad, and was for a 
time employed in th e Bosto n office o r fiscal agency for a la rge 
number of Western railroads. land compani es. etc. takin g the 
position of auditor o f the West E ncl Street Railway Company, of 

CHARLES S. SERGEANT 

PRESIDENT AMB;RICAN STREB;T RAILWAY ASSOCIATION 

Boston, in D ecember, 1887, at th e time of it s consolidation with 
the form er street railway compani es of Boston. 

Here again arose the necessity of organizing an accounting sys­
tem , and adapting it to a large business. Mr. S ergeant success­
fu lly did thi s, his steam railroad experi ence coming well into play. 
In 1891 he was elected second vice-president. and in 1892 general 
mana ger, of the entire West End Street Railway System. Under 
Mr. Sergeant's management the greater part of thi s system has 
been converted from horse traction to electricity, many extensions 
built, and the entire property thoroughly overhauled and im­
proved. Upon the lease of the W est End system to the Boston 
E levated Railway Company he was appointed second vice-presi­
dent of th e new company. 

Mr. Ser geant held the office of first vice-president of the 
A m erican Street Railway Association two years ago, and has 
always taken a g reat interest in the assoc iation. 

----♦----
Foreign Engineers at the Convention 

There were the usual number of foreign engineers in attendance 
at th e convention. Among them were M. Marcel D elma s, civil 
eng ineer, of Paris. France, and in the employ of the French Gov­
e! nment ; Alfred Wiseman, chairman o f director s of the Light 
Rai lway & General Construction Company, Limited, and m an­
agin g director of the Electric Tramways E quipm ent Company, oi 
Birmingham, E ng land; T. Y. Dzushi, chief finan cier, Imperial 
Japanese Government Railway, o f Tokyo, Japan; Koran Sugaharn, 

ch ief engineer to the Ko lrn Rail wa'.' Cu mpa ny, and to the Bu s<J 
C huo Railway Comp:rny, o f Tokyo, J a pa n 

---•♦• ----

Meeting of the Massachusetts Street Railway Association 

The annual m ee tin g of the l\ fassachu setts S treet Rail way Asso­
c iati o n was held in Boston o n W edn e~day, Sept. 14, 1898, and the 
following officers were elected fo r th l ensuin g year: Pres iden t . 
P. F. Sullivan: first vi ce-pres ident , J ohn R . Graham: second vice­
presiclent, E . C. Foster : ,;ec r eta ry , Charles S. Clark : treasurer , W. 
F. Pope; exerntiv e co1111111ttee, A A. Glasie r, Willi a m A. Ban­
croft. E. P. Shaw. F . H. D ewey and S. M Thomas; auditin g 
committee, John N A karman , R nben S. Gu ff and P . L. Salto n ­
sta ll. 

----♦♦+ ---

G. Tracy Rogers 

G. Tracy R oger~. who ha s b een el ected for th e fourth tim e 
pres ident of th e New Y o rk S tat e S t reet R ailway A ssociatio n . is 
pre !'. iclent o f the Bin ghamt o n R ai lroad Company and one of th e 
most promin ent bu siness m en 111 that city. H e has been identified 
with th e street rail way intere~ ts o f I3ingham tn n for a n umber of 
yea rs. and it was mainly throug h hi s effo r ts tha t th e va r ious str eet 

G. TRACY ROGERS 

PRESIDENT NB;W YORK STATE STREET RAILWAY ASSOCIATIO N 

rai lways in that city were con solidated and form ed into the sys­
t em now owned by the Bing ha mton R ailroad Com pany. The 
system has grown rapidly under hi s managem en t and now .con ­
nect s the city with many o f the outlyin g towns an d villages. 

Mr. Rogers has always mani fes ted g reat interest in the S tat e 
association and has been of great benefit to the street railway 
interests of the State by hi s ser vices in th e JJosition wh ich he has 
held in the association. In additi on to hi s st reet railway interests . 
Mr. R ogers is engaged in m anufacturin g in B inghamto n, is a 
director in some o f th e largest financ ial msti tutiom of the ci ty 
a nd possesses o ther business interests thro ug hout th e Sta te. 

----•♦--
A cu ri ous accident took pl ace a t t he H omton Street po wer sta­

tion of the Metropolitan Street R ail way Company , on Sept. 5. 
which resulted in an experi ence whi ch to New Y o rker s of the pres­
ent day was most nov el a nd in te restin g, namely, th e runnin g of 
h or se cars on Broadway fo r a full ha li day. D ur ing the ni g ht a n 
automatic damper , whi ch controll ed th e chimney draft, was close cl 
by the ri sing pressure o f steam , and whil e ~o closed a number of 
brick s fell down upon it iro m the interior of the chimney and p re­
vented its reopenin g Thi s shut down the entire po wer sta ti o n of 
the cable lin es until th e brick s could be removed. Thi s was don e 
by relays of m en, working two a t a tim e, breakin g into th e chi m­
ney above the clamper and removing th e bricks Th e wea ther was 
exceedingly sultry, the chimn ey, of course, ho t , a nd thl' m en co uld 
work but a little whi le at a time. Th e cable ca rs sta rted up aga in 
about noon of the 5th , and 110 further troubl e was experienced. 
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Now that Porto Rico and the Hawaiian I slands are 
American territory, and Cuba and the Philippines are vir­
tually under American protection, our far-s eeing business 
men are entering upon the peaceful conquest of this new 
territor y, and will surely bring about immeasurable im­
provements in living conditions and general prosperity. 
Already man y companies have been formed, and more are 
still forming to carry on enterprises of various kinds in 
these newly acquired possessions. Street railway interests 
will not be overlooked, and "prospectors" are even now at 
work studying the islands and their possibilities of develop­
ment . Cuba and Porto Rico particularly should be grid­
ironed with trolley systems, for both are so narrow as to 
make electric lines from the northern to the southern coasts 
along their entire length possible and probably profitable, 
in spite of the cheapness of water carriage by vessels, 
though if building be carried on too rapidly and before the 
traffic necessity is created, there will doubtless be the same 

kind of financial troubles and insolvencies as have taken 
place in our great West, where railroads were built in ad­
vance of population. As far as purely city traffic is con­
cerned, some idea of the tramway possibilities may be 
gained from the statement that in Cuba there is one city, 
Havana, of 200,000 inhabitants; one, Santiago de Cuba, oi 
about 75.000; one, Puerto Principe, of about 50,000; and five 
of between 25,000 and 35,000. The total population of the 
island in 1894 was r,631,696, of which 65 per cent was 
white and 35 per cent negro. Ten per cent of the area of 
the island only is cultivated, 7 per cent is unreclaimed and 
4 per cent is under forests. The population of Porto Rico 
was, in 1887, 813,937, of which about 300,000 was negro. 
There are but three important towns in these islands, San 
Juan (25,000), Ponce (40,000) and San Germain (30,000). 
In the 400 islands of the Philippines, besides the capital, 
Manila (154,000 population), are four other towns of from 
30,000 to 45,000. The Hawaiian Islands are eight in num­
ber, and contain 6640 square miles. In 1890 their popula­
tion was about 90,000, of which 35,000 were natives and the 
remainder of many other nationalities. Honolulu, the cap­
ital, has 28,000 inhabitants and is the only important town. 

The new officers and executive committee of the Ameri­
can Street Railway Association are among the best known 
men in the industry. All except two have been for many 
years identified with street railway interests and upon im­
portant roads. Mr. Sergeant, the new president, was until 
recently vice-president and general manager of the great 
\Vest End system, of Boston, and is now the second vice­
president of the Boston Elevated Railway Company, to 
which it is leased; Henry C. Moore, first vice-president, · 
was formerly pre~ident of the People's Passenger Ry. Co , 
of Philadelphia, and is now president of the Trenton Pas­
senger Railway Company; E. Woodruff, second vice-presi­
dent, is president of the Atlanta · Consolidated Street Rail­
way Company; W. H. Holmes, third vice-president, is 
vice-president and general manager of the Metropolitan 
Street Railway Company, of Kansas City; Albion E. Lang, 
the retiring president of the Association, is president of the 
Toledo (Ohio) Traction Company; G. A. Yuille is second 
vice-president of the West Chicago Street Railway Com­
pany; F. G. Jones is vice-president and general manager of 
the Memphis (Tenn.) Street Railroad Company; John I. 
Beggs is general manager of the Milwaukee (Wis.) Electric 
Railway & Light Company, and has been for many years 
one of the most prominent figures in electric lighting cir­
cles; and Ira A McCormack is general superintendent of 
the Brooklyn Heights Railroad, and has had a long experi­
ence in steam railroading. It will readily be seen how im­
portant are the street railway interests represented by these 
nine gentlemen, while never has more care been taken by 
the nominating committee to have all sections of the coun­
try fairly represented. 

As a convention month, September is in some ways a 
success; in others, not entirely so. There was certainly no 
complaint about chilliness in the Convention Hall or at the 
exhibition this year, but quite the contrary. Overhead the 
weather was fine, and during most of the time, both in Bos­
ton and at Manhattan Beach, the temperature sufficiently 
cool. Nevertheless, September is a bad m011th for map-
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agers to leave their roads, while exhibitors have to fo rego 
their vacations and work rather too hard in the two fore­
going months for health or comfort. Altogether, we look 
forward to an October Convention next year with a sense 
of relief. 

The warmth of Boston's greeting to the National Asso­
ciation could not have been exceeded even in the warm­
hearted and hospitable West. Never has there been a 
more successful Convention from the standpoint of exhib­
its, of entertainment and of all pleasurable features. As :111 

anniversary of the organization of the Association in Bos­
ton seventeen years ago there was certainly excuse for giv­
ing much time to entertainment and reminiscences, but the 
real business of the Convention could but be somewhat 
neglected. The exhibits occupied nearly 35,000 sq. ft. of 
space, and in variety and attractiveness of display were the 
most interesting by far of anything yet seen at conven­
tions, and a large portion of the members' time was rightly 
given to their examination. 

The Association's treasury is stronger even than last 
year, its cash balance on hand A ugust 25 being $3656, as 
against $2931 at a similar date last year, and $1641 the 
year before. A part of this favorable showing, it is true, is 
due to the Massachusetts Street Railway Association, and 
particularly to the street railroads in and near Boston, for 
the generous way in which they undertook a large portion 
of the Convention expenses. The hall and exhibitiqn space 
was furnished by them at a cost said to be $2000, an<l they 
bore the cost of all the entertainment features, together 
with a portion of the banquet expenses. The Association 
should certainly be most grateful to the Massachusetts 
companies for their generosity. 

Mr. McCulloch's paper was the first attempt that has 
been made so far as we know to actually place a money 
value upon the different elements of advantage and disad­
vantage of four-wheel and eight-wheel cars, and to do this 
with figures obtained from actual comparative working of 
both types of cars on the same system. This paper, and 
the interesting discussion thereon, brought out very clearly 
the fact that the double-truck car is becoming more and 
more a standard among street railway companies, and de­
servedly so, as there are obviously many traffic advan­
tages to be derived from its use. No testimony could be 
more positive, straightforward and unequivocal than that 
given by Mr. Beggs and Mr. McCormack, and their 
reasons for the adoption of double-truck cars in Mil­
waukee and Brooklyn appear unanswerable. Mr. Mc­
Culloch, it is true, shows that the cost of wheels and brake 
shoes is greater both absolutely and per passenger carried 
for the double-truck cars than for the single truck; that 
the cost of repairs and maintenance of trucks and motors 
is also greater absolutely and slightly greater relatively; 
and that the power required, too, is greater per seat capa­
city, though less per passenger carried one mile. Never­
theless, the weight of testimony appears to be that these 
cost disadvantages are counterbalanced by two important 
traffic advantages possessed by the double-truck cars, par­
ticularly when equipped with cross seats, as is usually 
done; first, that the public likes to ride in them and traffic 

1s actually created by their use ; and, second, that the prob­
lem of a standard car for all-the-year-round traffic is, in 
many places, at least solved by their means. 

It is obviously hig hly desirable to have one car which 
can be used both summer and winter and in rainy weather 
as well as bright. T he open cars now in use, particularly 
in the East, are a development of horse car types, and have 
always been highly popular, furnishing one of the pleasant­
est m eans for transportation so far found. Ordinarily, 
however, they can be used in northern latitudes for from 
three to five month s onl y of the year, and during this time 
the entire closed car equipment of a company must lie idle, 
the interest on its cost is lost, and the cars themselves, are, 
of course, subj ect to some deterioration. During the re­
maining months the open car equipment cannot be used. 
U u a rainy clay people will not ride freely in the open cars 
cind grumble if they are compelled to do so. If the closed 
cars are run out and th e skies clear, they must be housed 
as quickly as possible and the open cars put into service, 
or again there is grumbling by the public. Moreover, 
there is the question of duplication of electrical equipment 
to be considered or the change of motors from closed to 
open cars, and vice versa, in spring and fall. Double barn 
capacity, too, is required l)y a mongrel equipment of this 
kind, and altogether it is self-evident that the double equip­
ment idea must sooner or later give place to something 
better, as the burdens of carrying it out are too great to be 
borne. As above stated, the double-truck car plan, with 
cross seats, large windows and low sills, is one method of 
~0lving this problem, and an excellent one. Another 
method, though an imperfect one, is that of running com­
bination cars, half open and half closed, such as have re­
cently been introduced on the New York City system. Still 
a third method is the use of a ''duplex" or "convertible" 
type of car, two styles of which were shown at the conven­
tion. O ne of these is built on the roll top desk principle 
and the other on a modification thereof. Both these cars 
when used for summer travel closely resemble the present 
style of open car, and for winter travel the present style of 
closed car. They furnish a promising means for accom­
plishing the desired object, and we believe they will be 
largely used in purely city business, and in places where 
the traffic is not large enough to call for double-truck cars, 
though in principle they are not themselves limited in size 
or length. 

Mr. Dimmack, in his paper on the carriage of mail mat­
ter by electric railways, calls attention to the great value to 
the Government of the electric railway service and to the 
inadequacy of the compensation. H e certainly has not 
overdrawn the picture, for on all sides we hear from street 
railway managers that they are not getting the cost of ser­
vice from the Government , particularly where separate 
mail cars are used. Mr. Dimmack points out the fact that 
for the carriage of closed pouches on ordinary electric 
trains the Government pays out$ .03 a mile, while the Star 
Route service, which this replaces, costs nearly $ .05 per 
mile, though greatly inferior in speed and reliability. The 
regular wagon transportation in various cities costs the 
Government $.157 per mile, while for the enormously su­
perior electric postal car service it pays the companies but 
$.16 a mile. It is well known that the compensation re-
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ceived by the steam rai lroads o f the land for the carriage 
of mail s is grossly inadequate, and is based on an illogical 
and antiquated system. Recent commissions appointed to 
investigate the ,,ubject have advocated increased pay. l\ Ir . 
D immack urges that street rail\\'ay companies also agitate 
fo r an increase in their compensation, and we strongly 
support this recommendation, believing that it would even 
ue wise in many cases to refuse to handle the Government 
mails at the com pensation offered where it means a positive 
loss. The thanks of street railway managers are certainiy 
clue to l\Ir. Dimmack fo r his able and suggestive paper. 

11r. H olmes's paper on amusement :·esorts brought out 
val uable ancl interesting discussion. ft has been evident 
for a long while that street railway managers in many 
places have been taking great risks in this amusement busi­
ness, and not infrequentl y have been g iving far too much 
to the public. It has been our belief that amusement re­
sort s should be self-supporting, independent of street car 
profits, for, unless the increase in riding, clue to the amuse­
ment att ractions, means a practically clear profit over and 
above that from ordinary travel, the effort expended is 
hardly worth whil e . The fact that, in northern cities, at 
least, open air amusement resorts usually serve their pur­
pose fo r only three or four months of th e year , makes it 
especially necessary to be cautious in undertaking an in­
vestment which must lie idl e fo r so large a proportion of 
the time. Moreover, ours is a novelty seeking people, which 
is apt to become tired of the same place year after year. 
A ltogether , the plan of promoting all public amusement 
enterpri ses which will tend to increase ,,t reet railway traffic 
by money contributions from street railway companies, in­
,,tead of by the assumption by them of the entire invest­
ment, has much to recommend it. 

T he successful managers of to-day are those who watch 
their traffic carefull y and regulate their car service by their 
day receipts. in some cases the financial r ehabilitation of 
properti es which have been in a bad way has been brought 
about by quietly and carefully withdrawing cars from ser­
vice on lines where th e patronage is less than a ~atisfactory 
sum per car clay. ln others car speeds have been gradually 
increased to a point where one or more cars on :1 line could 
be withdrawn vvhile giving the sam e service, or both speeds 
and headways have been so increased as to make possible 
the withdrawal of more. Transportation wages are, of 
course, reduced by this means, reserve equipment is ob­
tained, and maintenance charges ought to be som ewhat re­
duced, if not proportionately. As we have more than once 
pointed out , managers, particul arly in the West, have oft en 
made the mistake of trying to give the pub1ic too frequent 
a service, ancl it has been the almost invariable rul e that 
with the change from horses to electricity has come a large 
reduction in the gross receipts per car mil e. 

The paper by F. B. Perkins on "Inspection and Testing 
of lVIotor and Car E quipment by Street Railway Com­
panies;" that by IvI. S. Hopkins on ''Equipment and Main­
tenance of Electric Cars," and that by R. W. Conant on 
"Cost of Electric P ower fo r Street Railways at the Switch­
board--Steam and \Vater Power," are of great practical 
interest to those in direct charge of operating street rail­
ways, and should be read with the greatest care. It is im-

possible to sati sfactoril y abstract these papers, or even to 
comment upon particular features of special value. Every 
sentence in them tells of useful experience, and the writers ' 
conclusions are entitled to great respect. 

That is a good suggestion which Mr. Sloan made in the 
discussion on Mr. Hopkins's -paper, that motor brushes 
should be changed every clay. There is nothing which will 
so quickly rut a commutator as a badly fitting brush or 
one which may have developed imperfection s. It may be 
urged that, if the brush is wearing well and the commuta­
tor has that peculiar dull glaze which betokens good cortdi­
tion, there is no need of changing. This m eans, however, 
that the inspector must u se his judgment, and it is prob­
ably better to establish an invariable rul e and to depend 
t•pon the judgment of the one man who watches and knows 
about all the brushes than to distribute the responsibility . 
Moreover, if the commutators are always kept in a C'ondi­
tion such that the brushes can be interchangeable, they are 
obviously in the best condition for wear. 

The New York State Association's Convention, at Man­
hattan Beach, was, as usual, bright, snappy, businesslike 
and full o f the most interesting discussion. J\'" one of the 
entertainment features were allowed to interfere with the 
business programme, and on Tuesday President Rogers 
kept the Convention steadily at work on papers and discus­
sions from IO o'clock to nearly 6, in spite of the attractions 
of a glorious clay outside and an ocean tantalizingly in 
sight from the windows of the meeting room. 'vVe arc 
fo rced, for lack of space, to reserve until next month com­
ment upon the many valuable papers read before the New 
York State Association, with the suggestive discussion 
th ereon. 

The Street Railway Accountants' Association feels that 
it must be just bc.f ore it is gen ere.us, and that its first duty 
is to its own m embership rather than to the accounting 
public. For thi s reason, and also because in its discussions 
its members are necessarily on delicate ground and fre­
quently talk over matters which d10uld not be given gen­
eral circulation, it has requested that a brief report only of 
its proceedings be published in the technical press . Its 
members will later on receive, as last year, a verbatim re­
port , in numbered copies, to be considered as "confiden­
tial.'' This association has done more work in a short 
time, we believe, than any similar one ever formed, and it 
i::; perfectl y true to say that the papers and reports which 
have been presented at its meetings, while of the greatest 
possible value, particularly the report of the committee 
c,n standardization of accounts, the discussion in the meet­
ings has been of even more value, and has in many cases 
assisted to clear up questions which every street railroad 
accountant in th e country must have had to consider and 
decide upon for himself. The membership fee in the asso­
ciation is so small ($10 per annum) that the printed report 
of the proceedings alone is far more than an adequate 
return, and we earnestly recommend and urge street 
railway companies all over the country to enter their 
names ;:is members for the benefit of their accounting de­
partments, feeling sure that, irrespective of the question 
as to whether the heads of the~e <lepartments can or cannot 
attend the different conventions, they will derive far more 
advantage from membership than is represented by the fee: 
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Notes and Comments on the Street Railway Account­
ants' Convention 

ll Y .\. 0. K ITTR EDGE, F. I. A. 

T he convention of the Street Railway Accountants' As­
sociati on of A m eri ca in Boston this year was very much 
like the convention of the same assoc iation at N iagara 
Falls in October last. Th e leading feature in each case 
was the report of the committee on standardization of ac­
counts, and the discussion which followed. l\!Iuch the 
sam e ground was covered, both in the 1·eport and in the 
discussion. and yet there were 1·adical differences-differ­
ences better defined than those which frequentl y exist be­
tween the origi nal and th e revised edition of a book. In 
both inst;.i11ces the committee to which had been intrustecl 
the special investigation was fo und to be fa r ahead of the 
rank and file of the m embership in all those m atters which 
were debatable. T he committee was also fo und to be bett P. r 
intrenched, so to speak, in its position this year than last 
year , not alone because it had further studied the question. 
but because the practical experi ence in the use of the ac­
counts by numerous street railways had given its m embers 
abundant reasons for the faith that 1s in them. 

* 
The attendance at the accountants' convention was not 

as larg-e as many had hoped it would be, tf10L1gh it was 
entirely representative. T he reason for the comparatively 
small number of accountants present is not far to seek. 
The date of the convention was early in the m onth , a time 
when it is extrem ely difficult for auditors, accountants and 
sec retari es, of whom the m embership is almost entirely 
composed, to get away from their duties. Many of those 
who were present spent the week in Boston onl y at consid­
erable personal inconvenience. A resolution was offered 
at the close of the convention looking w a conference with 
the managem ent of the larger association to the end of 
fixing a date for the next annual convention later in the 
month. 

* * * 
There is given elsewh ere in thi s issue a brief account of 

the exhibition of blanks, forms, etc ., which constitute an 
important feature of th e convention. The display was 
not::ihly far in advance of what was presented at N iagara 
F alls last year. For the m ost part the blanks and forms 
were shown, class ified under leading heads, thus facilitat­
ing comparisons of the forms of one company with an­
other. In some instances the companies had presented 
complete file s, handsom ely arranged in book form. There 
were few , if any, m embers present who did not make 
copious note-book nJemoranda of different items which 
commanded their attention. 

A ny account of the proceedings of the convention of th e 
Street Railway Accountants' Association that we might 
publish, however full, would, from the standpoint of those 
who took part, appear to be incomplete and inadequate. 
The work of the association is entirely technical, and is in 
a field long neglected by street railway managers, as well 
as by business m en in general. Accordingly many of 
those points which are of g reat importance to accountants 
are matters to which the attention of the busy manager has 
scarcely been directed. Nor was the fuil importance of the 
meeting m easured by what was clone in the stated sessions. 
Committee work, informal conferences 8.nd comparisons of 
notes on various points wherever two e r three were gath­
ered together, constituted a very considerable share of the 
value of the gathering. So much was th e informal part 

of the occasion appreciated th at a motiun was mad e th (' 
last day of the session that at th e next convention a stated 
headqua rt er s for the accountants be arranged for. Th e 
thoug ht underl ying thi s motion was that the accountant s 
profit so much by contact ,vith each other, that instead of 
in Boston , they should arrange, so far as possibl e, to be 
togeth er. O ne m ember suggested that as the accou ntants 
have so li ttle to do with or gain from contact with the 
suppl y m en , it would be greatly to their advantage to be 
located where the hotel office and corriclors wer'2 less 
thronged than is usual at the headquarters of the principal 
associat ion . We refer to this as showing the devotion 
of the accountants to th e special work tl1ey hav e in hand. 

The convention work as embodied 111 the renort of it s 
committee on the standardization of accounts, seems 
likely to stand out in special promin ence in the an nals of 
American accou ntin g- practice. Th e pamphlet report 
\v hi ch was distributed am ong- the members, barring a few 
tmimportant typographical errors. is a model for other ac­
counting associations. Its technical excellence was onl1 
equall ed by it s practical form. T he committee, while dis­
charging its duties with great cred it to each of it s members, 
also cast lustre upon the association wh ich it represented 
by the thoroughness of its work and the handsome shape 
in which its results were presented. 

It was eminently wise that the committee on standard­
ization of accounts, composed of lVIessrs. vVilson, Duffy, 
Calderwood, Ham and D avies, should be continued for 
another year. ~ o other set of men, however high may be 
their yualificati ons, conk! carry the work forward from its 
present state so well as these, unless, indeed, they under­
took, as a preparatory step, the same careful investigation 
into the lrnndreds of detai ls which the members of this 
committee have made in the two years in which they have 
been engaged in the work. vVhat the committee wi ll have 
to do for the current year is likely to be less arduous, even 
though more important than has been its work in the 
past. The associaticn ha~ got to that point where it has 
attracted th e attention of the rail road commissioners of 
the different States. Therefore various conferences be­
tween State officials and representatives of the association 
are likely to be had in th e near future. Certainly th ere 
are no ~thers who could give the information the State 
official s may desire concerning th e classification that has 
been adopted, nor who could answer questions with refer­
ence to the fine points that are likely to come up with 
those who introduce the system , as well as these gentle­
m en. Their contact with State rail road commissioners 
during th e ensuing year will undoubkclly give them 
abundant material for a r eport , to be made at the next con­
vention, that will be both interesting and important. 

The only questions that were discussed at leng th at this 
meeting were what may be defined as balance sheet or 
profit and loss questions. ancl the only feature o! th ~ very 
complete report of the committee on stanclarchzat1on_ of 
accounts which was apparentl y neglected by the meetmg 
was the fo rm of balance sheet or general statem ent. This 
assertio:1 may seen paradoxical. T he point which called 
out the freest disc ussion and on which the meeting was 
most seriously divided, was th e location of the item of 
taxes in the schem e of classification . Are taxes an oper­
ating expense, or are th ey of the nature of a fix ed cl_1arge? 
Should t2xes be charged in as an expense of operat1011. or 
should they be 1·egarcl ed as of the nature of a fix ed charge, 
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to be deducted from income ? It may not have been clear 
to som e of those who took part in the debate that this is 
essentially a cp.-1 estion of the form of the profit and loss 
statem ent, and yet one of the speakers (Mr. Davies) in the 
course of his remarks asserted that he would be more will­
ing to see interest on bonds and fl oating debt charged in 
as an expense of operation than to have tax es omitted from 
the expense classification. This remark certainly verged 
upon balance sheet considerations, and left the question 
in about this shape. 

* * * 

Investors in a street railway enterprise put their money 
into it for the sake of the return or dividends that will flow 
therefrom. To th e average stockholder the problem of the 
result is simple. vVhat are the c·xpenses? vVhat are the 
earnings? The difference must be what is available by 
way of dividends on investment. Has the company, for 
lack of capital, borrowed money, either on bonds or on 
book account (floating indebtedness)? If so, how much 
have its expenses been increased thereby? Of cours~, 
taxes must be paid before dividends. Rents of leased lines 
must abo be paid before profits are declared. If real estate 
has been mortgaged, the interest on the money thus bor­
rowed or the portion of the purchase money unpaid must 
be taken into account before profits are declared. The 
profit and loss statement , therefore, to the unsophisti cated 
stockholder becomes simply a comparison of expenses and 
incom e. He would most naturally take the total on each 
side of the account. 

* * 

His advice to the management, expressed in the simplest 
terms, would be: " Get all the incom e you can from every 
possible source, including operation of road, advert ising, 
rent of land and buildings, rent of tracks and terminals, 
interest and dividends on the securities we own and interest 
on our deposits in bank. Keep down expenses, including 
interest on funded debt, interest on real estate mortgages 
(if we have any), interest on floating debt and all miscel­
laneous items, to the lowest point; then the difference wifl 
be what is available for dividends on the capital which we 
have invested.'' 

* * * 

Almost every man who took part in the discussion at 
this convention approached the subject whatever the point 
under consideration was, from a point of view different 
from that of any of his fellows. A lmost every one was 
more or less influenced in his position by hi s conception of 
the requirements of the Board of Railroad Commissioners 
of his State. The laws of the different States, with respect 
to taxation, had a material influence upon the discussion 
relating to the location of the item of tax es. It was man­
ifest to all that the discussion proceeded not upon the mer­
its of the case from an accounting point of view, but in­
stead was influenced by various considerations that have 
noth ing to do with accountings. 

* * * 

I t occurred to me, as I listened to this discussion, that 
if the order of procedure in the whole matter of standard­
ization of acconnts had been som ewhat different, the ques­
tion of taxes and still others could have been more satis­
factorily handled. If an ideal balance sheet and profit and 
loss st~temc·nt had been const rncted by the accountants 
before classification of expenses had been considered, and 
if this balance sheet and profit and loss statement had been 
formed with a view solely to meeting accounting require-

m ents, disregarding for the moment all preconceived no­
tions of requirements of the Interstate Commerce Com­
m ission, and all the forms laid down by the different State 
Boards of Railroad Commissioners, the result would have 
been to place taxes, interest on bonds, interest on floating 
debt, and other items which at present are regarded as 
deductions from income, in their proper relationship as 
accounts. U pon this plan it would have been easy to 
locate them. 

* 

No accountant handling the records of a street railway 
corporation or any other financial enterprise at the present 
day would dare rely upon single entry, but would insist 
upon double-entry principles throughout; and yet the 
monthly report , as well as the annual report which was 
submitted by the committee on standardization of ac­
counts, first a year ago and second at the convention just 
closed, in the latter case in a somewhat modified form, are 
constructed upon what may be fairly described as single­
entry principles. There is , first , earnings from operation, 
properly classified, from the total of which is deducted the 
sum of operating expenses . To this is added income from 
other sources, and the total thus produced is characterized 
as gross income. Then follow deductions from income 
under various heads, resulting in what is defined as net in­
come. From this, in turn , is another set of deductions 
resulting in what is called surplus. A ll this, I take it, t'­
in character and form the same as would be done by sin­
g le entry. Contrast with this a profit and loss statement 
that recognizes two sides to the account, debit and credit, 
;:~nd tint reaches a result not by subtraction, but by com­
parison of the two sides; that is by the difference between 
the debits and the credits. 

* 
Far be it from me to criticise adversely anything which 

the Accountants· Association may do or its committee 
on standardization mav recommend. vVhat is here men­
tioned is in the nature· of a suggestion rather than a crit­
icism , and is offered at this time only by way of pointing 
out som e of those things which must come up for con­
sideration before the work of the association, and perhaps 
that of the present committee, has been fully completed. 
The precedent created by the different boards and com­
missions, State and National, who have had to do with 
railway reports, bauking reports, insurance reports and 
building association reports, have unfortunately been es­
tablished by m en who were not accountants , and who, 
however sincere and earnest they have been in their work, 
have been compelled to proceed without that breadth of 
view to which a thorough accountant, if he had been called 
in as counselor, could have helped th em. Hence the 
necessity in getting up an ideal system of accounts to pro-
ceed without regard to them. · 

* * 
I do Eot suggest going contrary to State laws or the 

regulations of boards and commissions having control of 
r eports, but I do enter a plea for accounting on accountin'.:; 
principles, irrespective of State regulations, knowing full 
well that after the accounting has been correctly done, a 
report can be made out in any form that the law may re­
quire. Nor do I forget that State and National boards 
and commissions are ever ready to correct manifest errors 
and to advance in the form of their regulations and re­
quirements as often as advancement becomes possible. The 
very fact that a committee of the National 'Association of 
State Boards of Railroad Commissioners has been in­
structed to confer with the Street Railway Accountants' 
Association, is evidence in point. 
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PAPERS READ AT THE SEPTEMBER CONVENTIONS. 

Cost of Electric Power for Street Railways at the 
Switch-Board Steam and Water Power 

BY R. W. CONANT 

It is my pri vilege t o be able to communicate to you facts a nd 
fi g-u res btarin o- on the operation of forty-four power stations lo­
c;t cd at th e i;portant street railway centers th roughout the coun­
try. T h ese figures cover for th e m ost part the operation of the 
stations during th e past year, and were obtained through the 
kindness of m embers of this association, as well as from expe­
rience on the roads in Boston. The aggregate capaci ty of power 
stations r ep resen ted is 98,387 !c w., o r 131,800 elect rical h.p. 

The total cost of operation for the production of power alone 
from these stations during th e pas t year has been $1,825,000, and 
if th e power had been produced by all at as low a cost as it was in 
a number of th e m ore ecouomical stations th e saving for th e year 
would have amounted to $443,300. It is th e chi ef purpose of thi s 
paper t o explain the if, and to obtain some idea of its size. 

In what has b een published on thi s subj ect th ere are a great 
vari ety of opinions as to what sh ould be included in th e cost of 
power, and also o.s to whether th e basis of compari son should be 
th e car-mile or k. w. hour, this latt er being due to the fact that up 
tc, within a few years there has been no reliabl e instrument adopt­
ed by street railways for the m easuring of th eir output. 

The car-mile basis is not a fixed standard. A car-mile up hill 
takes a great deal of power, while a car-mile down hill should 
take none, and may be made a source of power. 

In the analysis of costs of operation of power stations of va­
rious sizes and types it is first n ecessary to adopt a standard for 
the uni t of power. W e have seen that th e car-mile is unreliable. 
Recording wattm eters are at present constructed which will m eas­
ure th e output in k.w. hours. They can be made to give r esults 
which are accurate with in a very few per cent. This statem ent 
is ab undantly verified by actual ex perience, and is gradually be­
coming universally r ecognized. I t is no doubt difficult for one 
wh o has been accustomed to figure cost of power production on 
a car-mile basis to r econcile himself to th e k.w. hour. It should , 
however, b e very easy fo r the steam engineer who is accustomed 
to deal with h .p ., since the !cw. hour equals 1.34 electrical h .p. 
hours. 

It was evidently the idea of your executive committee in limiting 
the titl e of thi s paper to cost at the switchboard t o abolish the 
car-mile and adopt the k.w. hour as the unit of p ower. A nd in 
com paring the costs from the various stations I shall u se thi s u nit. 
For the benefit of those wh o are accustomed to con siderin g th e 
costs per car-mile it will be inter esting to know that on m any 
roads a car-mile takes just about 1-k.w. hour. This is not true 
wh ere grades and equipments are exteremely heavy ; in such cases 
two or ihree times thi s amount may be r equired. 

In the costs of power, whether it is produced by steam or water, 
should be included the fixed ch arges as well as the cost of opera­
tion. Under fix ed ch arges are: interest , depreciation, insurance 
and taxes on th e capital invested in th e land, buildings and m:1.­
chinery of the power station. Under operating expen ses are fue l, 
Ia bor, supplies, repairs, superint endence and general expense. I n 
both th e fixed ch arges and op eratin g expenses the component 
items vary b etween widely differ ent limits, and it becomes im­
possible t o construct a law that will predict the cost under all 
circumstances. On the oth er hand, fo r one who has had ex­
perience it is comparatively easy to predict what th e power ought 
to cost under a given set of conditions. What it wi ll cost must, 
of course, depend on managem en t as well. ln view of th e va­
riety of the circumstan ces governin g these costs I have deemed it 
advisabl e to establish for purposes of comparison a standard plant 
whose conditions are fi xed. 

It is not my intenti on t o imply that th e performance or equip­
ment of thi s station, wh ich I shall employ as a standard, is ideal 
Oi could not be bettered, but rath er to assume equipment and per­
fo rmance based on facts obtained from stations in actual com­
mercial operation during a long p eriod of time. A s th is station 
is described, its performance may seem to border on the ideal, 
and th ere is no question b ut that its performance is consequent on 
favorable circumstances, very nearly, we may say, test conditions. 
I t is, however , in my opinion, b est to err o i1 th is side rath er than 
on the other in establish ing a station for comparison. 

I sh all assume the station to be located on the water front , th e 
exact spot is unimportant, but since thi s association has chosen 
Boston as its meeting place we can consistently locate th e station 
here as well. I have fixed the capacity at 3600 k.w. The build-

ing erected on firm g round r eqmnng but li tt le piling or filling, 
building and chim11 ey of brick. . . 

For equipment, three cross compound condensmg engmes, cyl · 
inders 28 ins. and 56 ins. x 5 ft. st roke, speed 80 r.p.m., steam pre_s­
sure 150 lbs., three 1200-k. w. direc t connected genera tors, six 
water tube safety boiler s, 500 h .p. each , economizers an d exhaust 
feed water heaters, electri cally driven feed pumps and coal 
handling apparatus. Such a station woul d cost to install as fol­
lows: 

CAPITAL I NVESTED 

Building, fo undations for engines and boilers, chimney, 
coal handling appa ratus ....... . ......... .............. $120,000 

E ngines and condensers, heaters, separators and piping... 91,800 
Feed pumps and economizers . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,000 
Boiler s and fl ue connections complete . . . . . . . . . . . . . . . . . . . 61,ooo 
Generators and switchb oard complete . . . . . . . . . . . . . . . . . . . 73,800 
L and and docking facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,000 
E ngineering and sundries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,000 

T otal ...... . ................................ ..... $386,600 

or about $107 per k.w. capacity. 
To obtain the fi gure fo r fi xed charges I assume interest at 6 

per cent, insurance and taxes 3 per cent, depreciation 2 per cen t, 
total r r per cent, which makes an annual fi xed charge of $42,526. 

I shall ass ume th at thi s station produces 10,500,000 k.w. h ours 
per annum ; dividing th e a nnual charge by thi s fi gure gives 
$ .004 per k. w. h our fo r th e fi xed charges. Th e dep reciation is 
not intended to cover r epairs, whi ch will be included under operat­
ing expenses. The 2 per cen t assumed fo r depreciation is to es­
tablish a sinking fund against th e t ime when th e station will h ave 
t o b e entirely r eplaced by on e of m ore m odern and econom ical 
design. Time of replacem ent being taken at fi fty years. A few 
years ago th e time of r eplacem ent should have b een assumed 
much shorter , owing to th e imperfect desig n of power station ap­
paratus then existing. But with th e present advanced state of the 
art improvem ents cannot be expected to develop as rapidly. 

Before arriving at the cost t o produce power from thi s station, 
it will be necessary to obtain th e operating expenses. In making 
cc-mparisons between stations of di fferent sizes and types the cost 
of labor is th e most perplexin g item. 

Some stations operate with two shift s, others th ree. Some 
have en gineers paid at different rates, and men which appear on 
th e r ecords of some are in a capacity which in others is ab sent 
~r r eplaced by men of another class and rate of pay. I there­
fore give the fo ll owing m ethod of analysis of the labor item , 
which gi ves sati sfactory r esults when applied to stat ion opera­
tion. 

I can illustrate the m eth od and at the same tim e derive the 
operating expenses by applying it to our standard station. It is 
assumed that thi s station operates with three sh ifts of men, the 
duration of each shift being eight hours. This makes th e shift­
hours pe r day twenty-four or 8760 for th e year. Th e same number 
of sh ift -h ours would of course be obtained by two shifts of twelve 
hours each , as is the case with som e stations. For the three­
shift station, the first two probably would h ave the full comple­
m ent of m en, while the third would not , as the station might be 
shut down on that shift. But as th ere is considerable inspection, 
cleaning and overhauling, thi s shi ft requires almost as many m en. 
though their rate of pay may be less. T he highest rates of pay 
would be on the shift of h eaviest load. The crew to operate th e 
standard plant would b e about as follows: Two engineer s, one 
oiler, one helper, two firem en, one coal passer; total, seven men 
per shift. 

The average r ate of pay per man is taken at twenty-seven cents 
per hour. This would be calculated from an actual station by 
dividing th e total am ount paid for wages, including chief en­
g ineers' salary, by the product of the number of m en operating 
with th e hours each has worked. The number of m en per shi ft 
for this station being seven, I will di vide this fi g ure by 3.6, which 
is th e fi gure exp ressing the capacity in 1000-k.w. units. This di­
vision gives r.94 as the number of m en per shift per 1000-k.w. 
capacity. T his figure will va ry with th e type and size of station, 
as we shall see later. Th e fractional part of the man, of course, 
only appears in fi guring. 

Multiplying th e 1.94 by th e rate of pay, $ .27, gives $ .52 as the 
cost of labor per hour per rooo-k .w. capacity. This multiplied by 
3.6, the number of 1000-k.w. capacity, gives $187 as the total cost 
of labo r required to operate th e station per hour. 

It will further aid in the analysis of th e labor item to introduc e 
the load factor. As this term is sometimes employed in a dif-
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fercnt sense from that used in this paper , I shall define it to be 
that p er cent which when multiplied by the capacity of the station 
ir. k.w. and by the shift h ours, fo r the p eriod gives th e k.w. hours' 
o utput for th e time considered. I take as the load factor this sta­
tion 33.3 per cent. average fo r th e year. You m ay rem ember that 
in th e consideration of the fixed ch a rges I gave as the k.w. h o urs 
per year 10,500.000, whic h is 33.3 per cent of 3600 k.w. multiplied 
by 8760, the shi ft hours per annum. · 

It has b een sh own abo\"e that $1.87 is th e average cost of labor 
tu op erate the s ta tion for one h our. and if we obtain the average 
k.w. durin g th e hour, which is k.w. ho urs for that period, a simpl e 
diYi sio n \\"ill give the figure fo r the cost of labor per k.w. hour. 
The load fac tor gi, es the m ea m of obtaining the k.w. hours, and 
by mult ip lyin g 3.h by 1000 and ,1,1 . .3 p er cent g ives 12000 as the 
average k.w. fo ,- the hour , o r k.w. h ours for that period. Dividing 
$1.87, cost of labvr to operate the statio n p er h ou r , by 1200 gives 
$ .001 57 as the cost of labor per k . w. hour. But 3.6, the figure 
represcn~ing the c2.pacity, was u sed as a multiplier in obtaining 
b e-th th e cost of labo r, $r.87, and 1200 k. w. h o urs. It therefore 
di sappears in th e divi sion. and the expression for the cost of labor 
per k. w. ho ur is made independent of the capacity of the statio n 
to ti1a t extent. The rul e then for obtaining the cost of labo r per 
k.w. h o ur fo r any station is to multiply the rate of pay of the m en 
by the number •)f men p er 1000-k. w. capacity and divide by the 
produ ct or the load factor and 1000. 

that it required 3.7 men instead of- 1.94. Price of labor and load 
factor being $ .27 and 33.3 per cent respectively ; 3.7 followed on 
the diagram up to 33.3 per cent gives $ .003, as against $ .00157 
for standard. 

The cost of fuel is the next item to be considered in the operat­
ing expenses of the standard station. Considering coal ,as the 
fuel u sed its cost per k.w. hour depends on the price per ton and 
on the efficiency of the station, which is best expressed in pounds 
coal consumption per k.w. hour. The coal for standard station 
I have assumed to be clear bituminous, costing $3 per short ton 
delivered. 

As to the effici ency, I am able to quote from tests in which I 
was persoi;ially engaged on a station of the same size and similar 
equipment. The duration of the test was forty-five hours , made 
under actual conditions of railroad service during the day, and at 
night the load was kept on the station by means of a water rheo­
stat. I will say here, however, that the test on the steady night 
load did not show any great gain in efficiency, due to the fact that 
the day load of the station was steadi ed by feeding in with others. 
The average efficiency of transformation i.h.p. to e.h.p. at the 
switchboard was 90 per cent. The steam consumption of the en­
g ines was 14.5 lbs. per i.h.p. hour. This record on a later test has 
been !owe, ed. The boiler evaporation was 9.4 lbs. water lb. of coal 
from actual conditions. The coal used was New River bituminous. 
The economy of the station, represented by the coal consumption 

TABLE No. r.-SHOWING COST OF OPERATION OF POWER STATIONS. 

No. OF STA fI ON. s. 6 I s. I 
2 I 3 .j 5 (; 6 _._ ~ -~l-4_1_:._ 

------ ---- - - --
~ I_·_ ---2 __ :_{ _ _ _ .. _ ~ 

--
Cap. in 1,000 k . IV --~----- - _. ; ___ 3.6 .6 2 I 1.6 12.68 2.38 .744 3,6 .fi 2 1.6 12.68 2.38 .744 3.6 

I 
.6 2 1 6 12,68 2.38 .744 

I 
Units E 3 , I 2 

I 2 8 2 4 3 3 2 2 8 2 4 3 3 2 2 8 2 4 
Units G ________ ___ ___ 3 3 2 2 8 7 12 3 3 2 2 8 7 12 3 3 2 2- 8 7 12 

~ 
U nit s E per 1000 k. IV . .83 5 1 1.25 .63 .84 5.4 .83 5 1 1.25 .63 .84 5.<! .83 5 1 1.25 .63 .84 5.4 
U nit,Gperl(JOOk.w_ .S:1 5 1 1.25 .63 2.H4 16.2 ,83 5 1 1.:/5 .63 2.94 16.!.l .83 5 1 1.25 ,63 2,94 16.2 

:,. B. D. c_ _____________ l DC. D.C. D.C. D. C. D.C. B. l:l. 
I D/. 

D.C . !J.C. DC. D.C B. I B. D.C. , D.C. DC. , D.C. D.C. I B. B. ;... S. C. T _______________ C. C. C. C. C.T. T. s. C. C. C. C.T. r. s. C. C. C. C. C.T. T. "· N. or C .. _____________ C. C . C . C. c.c. C. N . C. C. C. C . c.c. C. N. C. C. C. C. c.c. C. N. 

--1:=_R'.~ I Day~ ---- · - · ---·---- 365 3li5 343 1 3li5 365 365 365 31 31 31 31 31 31 31 3v 30 30 30 30 3U 30 
-- - 1897- -- - Janu ary, 1897- -- -~ -- Septe mbe r, 1897- -----I PerCent. ________ ~= 3d½ 2"?.3 as 6 

1 
46.4 34.8 5•> ,) 47 3.3½ 30 50.6 58.6 46 4 64 48.4 33½ 17.i 28 n2 27.6 42.6 43 

L OAD Ip 140 192 84 1.30 83 128 129 FACTOR. er Cent. of S --- -·- - . -~ - li7 101 I 139.5 104 157 141 ---- 90 152 176 145.5 --- - 5:3 2 

Shift s __ __ -- --- ---· 3 3 3 3 3 3 3 3 :1 3 3 3 3 3 3 3 3 3 3 3 ;1 
Duration 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

" Shift-hours 8,700 8,76U 8,232 8.760 R,760 8,760 8,760 744 741 i4! 74t 744 744 744 j:JO 7-JO 720 720 720 720 720 
C l\ l en per lUOO k. w __ __ Ul4 4.67 2.91 3.36 1.!l 4 79 5.95 1 94 4 66 2.9,1 3.24 1.93 4,93 6.36 UJ4 4.\J6 3 as 1.77 4.5 6 
"' Co, t R ate-pay 27 26.8 25.7 25.8 ;!8.6 26.6 25.3 27. :!6.5 2u.2 25. !.!9. 25.8 25 fi -a. 25. 25.6 24.4 28.4 27.6 24.2 -< 

I ,-.l in Ct, Perk. w. h our __ __ ___ .157 .56 .2·}3 .187 .156 .243 .321 .157 .41 .15.3 .138 .121 .198 .336 .1G7 .70.~ .273 .215 .182 .2112 .338 
P er Cen t . total op ____ ~7. 41J.7 3:!.5 29 4 22.6 28 7 2fJ. 1 

I 

27. 47. 27.2 23. 18.3 26.8 27.7 27. 51.4 4<l.6 32.5 25 9 31.8 31.7 
Per Cent . S __________ ---- 356 142 119 99.l 154 204 ---- 261 97.4 88 77 127 214 ---- 418 174 137 116 186 215 

Lbs. perk . w. hour. __ 2.2 a. JS 2..JB 2.61 2.i'i6 3.24 4.13 .!.2 3 o. I 2.36 2.65 2 74 3.19 4.74 2.2 3.:1 '!.3! 2.48 2 84 3.3 4.05 
Price pe r short ton $ • 3 2 (j !.l ll2 2.6 2 72 2.6 2.\J 3 2. 75 2.65 2.54 2.88 2.,·1 3.08 :1 2.1-~ :!.56 2 53 2.4:5 2.56 2 44 

J Kind, A or B ______ 1 B. . 3 A. .25 A . . a A.. B. . 2 A . B. B. . 3 A . . 25 A . 3A . B. . 2 A. B. B. 
. 3 ,\ . :!,'; A . . :1 A . B. .2 A . B. ,i . 7 B. .75 B. .7 B. .8 R . 7 B .75 B. .7 8 . .8 B. .7 B. 15 H . i l:l . .8 B . :.., .... Cost Perk . w. hour. ___ ___ .33 .414 .325 .340 .:1s9 4-, .599 .33 .421 .313 .a37 395 ,4:JO .729 .33 .40\J .299 .314 .345 .42:1 .494 

in Cts Per Cent. total op_ 57. 34.;"; 47.4 51.6 55 2 4:1.7 54.d 57. 4"' 55.6 56.4 59.9 58.4 60.1 57. 29.8 4,.3 47.5 48.8 46.1 46.4 
Pe r Cent s ___________ 

--·- 125.5 98.5 103 117.5 127 182 ---- 127.5 94.5 10:! 120 130 220 ---- 124 \Jl 95 104 128 140.5 

,~ ~ ~ I Peck w hoo, .. .... I •• I ,,, I 1~ I 1~ I ,,, I ,., I 
1~11 ,re I "'l'~'I 1,, I "' I . JOU I ."7 11-000 : , .. I 102 I ·'"' I 

.lifl ~1 .233 
~i[~ Per t cnt . total op ___ lu . 18.8 !.!0.1 20. 22.6 21.6 16.5 16. 17. 17.2 20.6 21.81 14.8 12.2 16. 18.8 15.1 20. :!5,l 22.1 21 9 
UJ ~ ✓- ~ Per Cent, S • ••• ______ 24~ 148 142 171 196 196 185 105 132 155 117 158 -··· 278 110 143 189 218 250 

;::,:; Ul"'c., 

T OTAL I Perk. w. hour_ _ ------ 1 .58 I 1.198 1 .61:,61 .6c>9 I .7041 .845 11.102 11 
.58 I 1.003 1 .563 1 .5981 .66 1 .737 11.212 11 .58 

11.3721 .674 1 .6621 .703 1 .!118 1 1.065 
0PER. 
C<NTS. Per Cent. S . .. -----· -- -- 205 ]18 114 122 146 190 ---- 172.5 97. 103 114 127 208 ---- · 236 116 114.5 121 157 184 

F I Perk. w. hour ________ .405 ···- ----1---- ---- .405 
CH~~~~s Per Cent. t? tal op ____ 70 ---- -·-- 70 

Per Ce nt . s ______ _________ ---- ----
---- - - --- --

Grand l"otaJ. ______ ______ . _______ .98ij ----1 
The use of this method will be illustrated if we compare th e 

cost of labor per k.w. h our in the firs t two column s of t ab le No. 
I. Tt is $ .00157 fo r the standard and $ .0056 for station No. I. It 
ic rath e,- difficult to account for this great increase until we notice 
that the m en per 1000 k.w. is 4.7 as again st 1.94. The rate of p2y 
and load factor also enter, as I shall sh ow later. 

I ha\"e constructed a diagram. which gives th e r esult s of thi s ex­
p,-ession for cost of labor fo r all u sua l rates of pay. load factors 
a na men per 1000 k.w. This diagram is based on a rate of $ .27 
per h our, and there is al so g ive n a reduction t/4ble, which 
g ives th e per cent to be added o r sub stracted fo,- oth er rates 
than thi s. To illustrate its u se. suppo se we have a station whose 
equipment requires fiy e men per shift per 1000-k.w. capacity. 
Duri n g a m onth of high output it mi g ht operate at a 30 per cent 
load factor. On the di agram follow ing 5 up to 30 gives cost of 
labor at $ .0045 per k .w. hour. In a lighter month the 
sta tion mi g ht operate at a 15 per cent load factor. Following 5 
up to 15 giYes $ .009, or twice a s much for labor p er k.w. hour. 

To furth er illustrate th e u se of thi s diagram let u s consider that 
th e eq uipment of o ur standard 5tatio n is cut into so many units 

.405 ---- I ----70 

---- -- - - -- -- -- ----- - -- ------ --
-- .. - I --·· I 

in pounds per kw. hour was 2.3. I have assumed 2.2 for this 
figure for ·the standard station. 

Reducing price per ton to price per pound and multiplying by 
2.2 gives $ .0033 as the cost of coal per k.w. hour. This 
appears in table No. 1 under cost of fuel. As an illustration of 
what the cost would have been had the engines required more 
steam, say 26.6 lbs. per i.h.p. hour. as might be the case with a 
non-condensing engine. Referring. to the fuel diagram and con­
sidering the electrical efficiency, boiler evaporation and price of 
coal to remain the same, 26.6 to 9-4 lbs. water per pound of coal 
gives 3.8 lbs. coal per k.w. hour. Following this line down to 
horizontal $3 coal line and vertically upward from this point to 
cost of fuel in cents p er k.w. hour we obtain $ .0057, were the 
efficiency of transformation 100 per cent, but since it is as­
sumed to be but 90 per cent, Jr per cent has to be added to this 
cost. as shown in the reduction table. This gives the cost of coai 
p er k . w. hour $ .0063, as against $ .0033 for the condensing engine. 

There remains Lo be included in the operating expenses for this 
station. water, oil, small supplies,- repairs, superintendence and 
general expense, which I have esti1pated at $ .00093 per kw. 
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hour. The total operating expense foots up to $ .0058, which 
added to the fix ed charge of $ .004, makes the total cost power 
from standard $ .0098, or very nearly one cent per k.w. hour. 

Before comparing the costs from the various steam plants I will 
r1.:vi ew briefly the circumstances governing the production of 
power by water. 

The application of water power to street railways has the fo l­
lowing points of advantage: In plants operated under any but 
very low heads the generating machinery may be installed at a 
less cost than for steam. The fuel expense also disappears, as 
well as a portion of the cost of repairs. A part of the labor ex­
pense will be saved, inasmuch as no engi neers, fir emen or coal 
handlers are required. 

The main disadvantage in the applicationof water power to street 
railway operation lies in the fact that generally railroad power 
stations are quite distant from waterfalls, and that it is very ex­
pensive to transmit the electrical energy to any considerable di s­
tance, the distance of transmission being hundreds of miles for 
the ma.jority of street railways. T hat it may be made more protit­
able to employ water power when its location is nearby the road 
and the price of coal is high also, there can be no doubt. 

The cost to produce power from water is often compared with 
the cost tc produce from coal on th e basis of continuous opera­
tion for twenty-four hours a day. For street railway service thi s 
method gives a false impression, since it implies that the machinery 
is working at its full capacity for 8760 hours per annum, or IOO per 
cent load factor; as a matter of fact, for street railway service a 
load factor of 33 per cent i's high. 

To look at this from another point of vi ew, the demand for 
power for street railways cannot be increased at will, as it may be 
in a manufacturing concern. In the latter, if it is found advisable 
to run night and day at full capacity, instead of ten hours then~ 
is producerl a correspondingly greater amount of the product , be 
it flour, steel rails or carbide of calcium, and this output is pro­
duced at a corresIJondingly decreased cost per unit. For street 
railway strvice, on the other hand, there has to be installed suffi­
cient machinery to take the peak of the load. 

This is usually three times the average, and is only of a few 
hours duration each day. If it were necessary or profitable to use 
this full capacity continuously for other industries it would be 
µossible to do this with very little increase of labor, no increase of 
fixed charges and the additional expense of producing the greater 
output would be merely th e coal and a slight increase of supplies 
and repairs. This combination is the feature of the Niagara 
work. 

Wh en the expense of transmission shall have been decreaspd 
by the successful employment of higher voltage, it will then be­
come a problem as to whether it will not be profitable to produce 
power from a steam plant located at a coal mine, coal costing in 
this case but eighty cents a ton. Thi s would bring th e cost of 
fuel down to $ .0012 per k.w. hour, as against $ .0033 for 
standard plant. Further, this expense would only continue ior 
the com1-iaratively small number of hours that th e plant would 
have to be operated ior street railway service. This might be 
better economy than to pay the fixed charges that would accrue 
from the expensive development of water powers at possibly much 
greater distances. It is to be noticed in this connection that th e 
cost of installing the steam station would be considerably less 
when located at the coal mine, since it would then be unnecessary 
to equip with the most economical and expensive machines. 

Water power produced in various parts of the country vari es 
greatly in its cost. It is reported that the electrical energy so 
produced costs from $14 to $32 per annum per k.w. continuous 
output. This expense is largely made up of fixed charges, which 
increase rapidly as the expense of making th e necessary improve­
ments is greater. The standard steam plant produces power with 
$3 coal for $29, and with $ .80 coal for $22 per k.w. per an­
num, which compare very favorably with the above for water 
power. 

A disadvantage occurring in the use of water power is that in 
some cases on account of certain periods of low water an auxiliary 
steam plant has to be kept in reserve, which is, of course, an ad­
ditional expense. There can be no general rule given that will 
determine wheth ~r it is more advantageous to use water or steam 
power. Each case must be figured by a competent engineer and 
decided or:. its merits. 

The great majority of street railways being operated by steam. 
I shall not dwell longer on water power, as there is considerable 
ground to be covered in the consideration of the steam stations. 
I have compiled and classified the data on representative ones 
throughout the country; tables No. I and No. 2 give the results. 

The general arrangement of the tables is as follows: Each 
vertical column contains the data for a different station during a 
stated period. Each station is represented by a number, which 
appears at the head of the column; only a portion of the tabl e is 
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exhibited to you on the large diagram, for obvious reasons, but 
I will descri be th e different items as they appear in the com­
pleted table. The first column is headed S, for standard station; 
fo llowing down the column, first comes the capacity expressed in 
multiples of rooo k.w., 3.6 meaning 36oo k.w. The number of 
units of engines 3, ditto for generators 3, number of units engine 
per rnoo-k. w. capacity is .83, obtain ed by dividing 3 by 3.6; ditto 
for generators .83. The next line under type is a description as 
to whether the en gines are belted or direct connected to the gen­
erators. B for the former and D C for the latter, The two lines 
marked S C T and N or C refer to engines, simple compound or 
triple non-condensi ng or condensing, as in standard, C C is com­
pound condensing. 

The period during whi ch the averages are taken is given in days. 
Load factor is in per cent. Inserted in the proper place u.nder 
costs are the per cent, S, and per cent total, which figures r epre­
sent th e per cents the items bear to the corresponding ones for 
standard, and to the total operati ng expense respectively. 

The number of shifts. duration in hours and shift hours, to -
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LABOR AT 27 CCN T S PER HOUR 

distance between o and I, so that, including fixed charges, the cost 
of power per k.w. hour per annum for the standard station 
amounts to about one cent. It also appears that the fixed charges 
are approximately equal to the coal. Labor is roughly about 
half the coal, and general expense about half the labor. These 
proporti ::ms are simply and easily remembered, and we might ex­
pec t them to hold ;:·pproximately for stations under similar gov­
erning conditions. 

I shall next call to your attention station No. 3, whose equip­
ment differs from the standard as follows: It has two units in­
stead of three. Each generator is 800 k.w., making a capacity of 
about half that of the standard. The generators and engines are 
direct connected, the latter being compound condensing, smaller, 
of course, than the standard, but in other respects similar. Three 
500-h.p. water tube boilers, economizers and heaters complete 
the important part of its equipment. 

Group No. 3 indicates the cost of power for this station. At 
the extreme left is standard. The nex t column showing costs per 
k.w. hour, averaged for one year. At the extreme right of the 

group is the average for 

MEN PER 1000 K.W. CAPACITY INSTALLED Street Ry . .Tourm1l 

a light month, and at the 
left of , this is the month 
of high output. It is to 
be noticed that the total 
cost of operation for the 
year is somewhat greater 
than standard. Coal ex­
pense, practically the 
same. Labor and general 
expense, somewhat higher. 
Coal expenses, being the 
same, does not in this in­
stance indicate that the 
economy of the station is 
as good, as by referring to 
the table it will be seen 
that the pounds of coal 
per k.w. hour is 2.61, as 
against 2.2 for standard. 
This increase is, however, 
nearly balanced by the re­
duction in the price per 
ton, which was $2.60, as 
against $3.00 for standard. 
It might be expected that 
on account of the dimished 
size of the station the 
labor expense would be 
larger on account of re­
quiring more men per rnoo 
k.w. An examination of 
the table shows, in fact , 
the men per rnoo k.w. is 
nearly double what is re­
quired for standard. This 
would double the labor ex­
pense, providing the rate 
of pay and road factor re­
mained the same, but by 

gether with the rate of pay of men, in cents per hour, and number 
of men per shift per 1000-k. w. capacity complete the data neces­
sary for the analysis of.the cost of labor. Costs are all expressed 
in cents per k. w. hour. Opposite fu el, pounds of coal per k. w. 
hour and price, which is dollars per short ton, give th e necessary 
figures to analyze the cost of fuel per k.w. hour. Kind A or B 
refers to anthracite or bituminous. 

R epairs, supplies oth er than coal, that is , water, oil, waste, lamps 
anG miscellaneous, as well as superintendence and general ex­
per. ses. are treated as one item, hereafter called general 
expense. 

As a supplement to th e tables , in order to more clearly illustrate 
the relation of the costs, I have constructed diagrams in which 
these are represented by different characters of lines as to shading. 

It will be noticed that th ese shaded lin es are of various heights, 
their hei ght corresponding to the cost of the power in cents per 
k.w. hour. Four kinds of shading are used, hori zontal equaling 
the cost of coal; vertical, cost of labor, and diagonal, general ex­
pense. These, which are operating expenses, are laid out above 
the line, and black, equaling fixed charges, is plotted below the 
line. The distance from the base line o up to I represents one 
cent, and the magnitude of each item is denoted by the length of 
its shading. The diagram fo r table No. I is laid out in six groups, 
one group for each station. The first or left hand column in each 
group represents the costs for the standard station. It will be 
noticed that its total length , including black, is about equal to the 

a coincidence the rate 
of pay is lower and the load factor enough higher to bring the 
labor expense to nearly standard figures. 

To illustrate the effect of a high load factor in reducing the cost 
of labor per k.w. hour it will be interesting to look at the next 
shaded column for this station, which represents the cost during 
January. In this month the load factor was fifty-nine, as against 
forty-six for the year, and it will be noticed that the labor is re­
duced to less than the standar.d. The reduction in the total cost 
for this month, as against the yearly, is also apparent, and this is 
due principally to the reduction in labor. 

It will be seen that the coal expense is but slightly less, and 
seems not to be much reduced by the increased load factor. The 
explanation of this lies in the fact that the station is tied in with 
others, which keeps its load from fluctuating even on the low load 
factor. This will be ·still further exemplified by referring to a 
light month; the column at the right of the group gives the costs 
for September, during which the load factor was forty-three, as 
against fifty-nine for January. The coal expense is still further 
diminished, and, by reference to the table, will be found to be 
due to an increase in the efficiency of the station. This might be 
found to be on account of not having to force the boilers. The 
increase of labor due to the low load factor is to be noticed. 

I wish to say at this point that it is impossible for me in the 
limited time to give you more than a general idea of the large 
number of interesting facts which may be obtained by careful 
study of the tables. 
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Plant No. 2 is somewhat larger than the last, and is equipped 
with two 1000-k.w. generators direct connected to compound con­
c.ensing engines. It has also economizers and heaters. Its costs 
are in column No. 2. In looking at the yearly average it will be 
noticed that the total costs rise above the standard, and is due to 
an increase in labor and general expense. Coal, as before, is the 
same, the decreased efficiency being balanced by the lower price 
per ton. Examining the table with a view to accounting for the 
intrease of labor we find the load factor approximately the same 
as standard, but an increase in the number of men per 1000 k.w. 
This is accounted for by the smaller size of the sta tion. General 
expense is greater, as would be expected. A g lance at the shaded 
diagram representing the heavy month for thi s station gives a 
nice illustration of the effect of the high load facto r, which is 
fifty-one ,' as against thirty-three for the year. It is to be noticed 
that the coal is practically the same, the reduction coming in the 
other two items. This brings the total cost for the month below 
standard. In the light month, with a low load factor of 28 per 
cent, th'e labor increase is very apparent. 

I shall now present the costs of operation of a large station. 
Its equipment consists of six 
1200-k. w. generators direct 
connected to triple condens­
ing engines, two 1500-k. w. 
generators direct connected 
to compound condensing en­
gines, and an auxili'lry plant 
of forty 62-k.w. generators 
belted to compound non-con­
densing engines, and only 
used in case of emergency. 
Economizers, heaters and 
electric feed pumps complete 
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the important part of the :~ :: 
equipment. 

Group No. 4 indicates the 12 1---+--+--+--~0~0 1-1--I.D., 

of a simple non-condensing belted equipm ent. It is to be re­
marked also that this plant has the ben efit of a hi gh load factor. 

It will now be interesting to turn our attenti on to a small direct 
connected station, which is numbered I. This o perates about 
thirty cars. It is equipped with three 200-k. w. generators, h as 
compound condensing engines, h eaters, but no eco nomizers. It 
does not feed in with other stations, as do those which have been 
previously mention ed, and has a very fluctuating load, as may be 
imagined in the operation of so small a numb er of cars. This 
st;;_tion is just one-si x th the size of the standard, and it will be 
noticed that the column represe nting its operating expenses is 
about twice as high. The great increase is in the labor, although 
the station is operated by a corporation whi ch has had a vast 
amount of experience in railroad work. Can we account for thi s 
increase in labor ? By referring to the table we find th e rate of 
pay of men is practically the same as standard, the load factor is 
low, 22 per cent, as against 33. 

R eferring to the h eavy month for thi s station, which has the 
benefit of a 30 per cent load factor, we find that the labor is re­
duced, but it is still a long way from bedrock figures. The ex-

COST OF FUEL IN CENTS PER K.W. HOUR 
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not much less, as the units I 
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somewhat higher. General ~ G I I 
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years old, and repairs are ~ 4 c~t~t~t~~~~~~t~~~;~;~~~~:~ia~~i~i~;~:~~~;~:~~~~~~~~~:~:~:~:~:~:~~~:d~~:;~;:~~~I :~I ~;1 :i:;~ heavy, due to replacing of ..J I-
worn out parts. The decrease 
in efficiency, as shown by 
pounds of coal per k.w. hour, 
might be shown by a test to 
be due to old boilers. 

The plants just considered 
have all been direct connect­
ed. Station No. 5 is a belted 
plant a little more than one-
half the capacity of the 

10 12 

standard, equipped with seven 340-k. w. generators belted to 
a countershaft, to which are belted three tripie condensing en­
gines. The auxiliary apparatus affecting the economy of the sta­
tion, being economizers and feed water heaters. Diagram No. 5 
represents the costs of a year, and also for the heavy and light 
months. During the three periods the coal expense remains about 
the same, but there is considerable variation in the other items, 
due principally to the change of load factor. 

Notwithstanding the high load factor, 52 per cent of the labor 
for the year is still above standard. This would be expected from 
the multiplicity of parts to look after in a belted countershaft 
station. The reduction of general expense and labor in the heavy 
month is due to the load factor of 64 per cent. 

Diagram No. 6 represents the costs for a belted plant of about 
one-fifth the capacity of standard. Its equipment is twelve gen­
erators belted to four simple high-speed non-condensing engines. 
There are feed water heaters, but no economizer. High coal con­
sumption is the feature of this diagram, the cost of fuel alone for 
the year being equal to the total operating expenses for standard. 
Labor is also high, and the total cost of power per k. w. hour is 
nearly double the operating expense of standard. This station 
furnishes a good illustration of the effect on the cost of power 
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amination of the table discloses the fact that the increase comes in 
the men per 1000 kw., being about 2.5 times th e standard figure. 
The station records show the following m en operating: On the 
first shift, two engineers and one fireman; second shift, one en­
gineer, one oiler and one fireman; third shift, one engineer and one 
fireman. Can this number of men be r educed? In a station 
whose equipment requires that the boilers be hand fired it is, to 
say the least , difficult to imagine that the boilers could be operated 
with less than one fireman per shift. The secret then for the 
large number of men per 1000 k.w. li es in the small number of 
k.w. capacity. These same men could look after a station of greate:­
tapacity. 

I shall next give the costs on plant No. 12, whose fi gures are 
presented in table No. 2. This plant i!:, about one-third the size of 
standard. It does not feed in with other stations. Its generators 
are belted to three tandem compound condensing engines, which 
operate under steam pressure of 110 lbs. It has water tube boilers 
averagi ng four years of service, heaters, but no economizer s. A 
good quality of bituminous coal is used, which costs $2.93 per ton. 
By reference to the table it will be seen that thi s station produced 
power to the extent of 23 per cent of its capacity during th e past 
year at $ .oor49 per k.w. hour, including fi xed charges, t he 
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operating expenses alone amounting t o a little over one cent. 
T he total cost of operation for the year was $23,000, of which 
$13,6rn was for coal. Water cos ts this station nothing, and the 
labor was about one-half the coal bill. By referring to the dia­
gram No. 12 it will be seen that the coal and labor are both much 
high er than the standard, and if standard performance had been 
reached a saving of $ rn,ooo would have been made in the 
operating expenses fo r the year. A n analysis of the items is 

this mileage being trail cars . There is other interesting data 
about this road which time will not permi t me to review. 

Plant No. 15 is an interesting example of what a multiplicity oi 
units wi!: do fo r labor, the figure being 6.3 men per moo k.w. The 
effect of this would be much more apparent on the diagram wer ~ 
it not for the high load factor and low rate of pay. 
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DIAGRAM OF COSTS 

IN TABLE NO. 2. 33 
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P lant No. 16 is of 1600-k.w. capacity. The cost for 
power for past year was $53,000. Load factor is th e 
same as standard. Standard operates to produce about 
double the output for the same figure. 

Station No. 28 is 1400-k.w. capacity, has slow speed 
condensing engines, heaters and economizers. T he 
feed water leaves economizer at the high temperature of 
258 <legs, The engines are simple belted to the genera­
tor s, and coal costs but $1.63 per ton. 

Plant No. 29 is a compound, condensing slow speed 
belted station of 1900-k.w. capacity, and feeds in with 
another station. The coal costs $3.86. P lants Nos. 30 
and 31 are operated by the same corpvration as N o. 29. 

No. 32 is a combivation of two power houses feeding 
into the same system. These stations are interesting, 
because these costs are for the past year, and since then 
these two stations, as well as smaller ones operated by 
the same company, have been consolidated into a large 
water-power plant, from which power is transmitted at 
13,000 volts. The two steam stations shown in column 
thirty-two have five · triple expansion condensing en­
gines. This road is operated on about 1.4 k .w. hours 
per car-mile. The coal costs $3 per ton. T he wat er­
power plant which replaced the steam has not been in 
operation long enough to enable its costs to be g iven . 

Station No. 33 has rather a tall column, due prin cipal­
ly to its low load factor of 16 per ce11t. 

Station No. 34 operated at a lower cost than stan dard 
on acconnt of the high load factor, 57 per cent , reducing 
the cost of labor and low price of coal, $1 per ton. 

No. 35 is a plant of 1200-k. w. capacity, interesting on 
account of the fac t that it has but one unit. It operat es 
with 2.1 men per 1000 k.w. a load facto r of 3 per cent 
coal, costing $1.24 per ton. I ts cost 1;, a r e quite a little 
lower than standarci. 

No. 37 is a record breaker in the opposite sense. I t 
is of slightly greater. capacity th an No. 35, but has three 
engines and eleven g<·nerators, which require eight men 

s,,,.,, Ry. J ournal per IOOO-k.w. capacity. It has a load facto r of but ,1 I 
per cent during 151 days from Jan. 1 to May 31 , 1898. 

The effect of this on the cost of labor is very apparent. standard in column No. 13 of table No. 2. The diagram shows 
labor for thi s station to be equal to standard, principally on ac­
count of high load factor, the other differences are also apparent. 
Tl is interesting to note that the road operated by this power sta­
tion used on an average about 1.3 k.w. hours per car-mile. The 
total car-miles for the year we1·e 7,207,308, about IO per cent of 

No. 40 has a capacity of 9200 k.w: It is _direct connect_ed, h as 
economizers and compound condensing engines. Anthracite coal 
i" burned, costing $1.60 per ton. This plant operates at less than 
standard figures. . 

No .. .p is a belted plant, comp~nmd no1:1-1;ondensmg en gines1 
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heaters but no economizers. It has a good load factor, but the 
effect ~f the belted and small units shows in all three items. 

No. 43 is a combination of alternating and direct current ap­
paratus. It has a low load factor of rs per cent, the effect of 
which is noticed 011 the labor. 

No. 44 is a 6000 k. w. station, and, although belted, has large 
compoU11J condensing engines and economizers, which, with coal 
at $1.60, brings the cost of fuel below standard fi gures. 

It will now be instructive to take a general survey of the shaded 
diagram for all stations in tabl e No. 2. No. 37 towers above all 
the rest. Standard is at the extreme left. Coal in No. 37 is greater 
than the total operating expense for standard. This station pays 
but $1.75 per ton, Lut it uses 7.3 lbs. per k.w. hour. Compare thi s 

' with No. 35, about the same size plant, payin g $1.24 for coa l, and 
ming but 4.7 lbs. per k. w. hour. 

I can hardly ask you to compare the labor, but it is easily seven 
times as large in No .. '37 as in No. 35. The load factor of 11 per 
cent, as against 37 per cent, would make this item three tim es as 
great, and men per rooo k.w., 8 per cent, as against 2.r, would 
again increase the cost of labor three times. The higher rate of 
pay in plant No. 35 prevents the discrepancy being greater. 

Let us look along the lin e for hi gh coal cost. No. 16 seems to 
bear off the palm in thi s respect; $3.30 per ton and 5 lb s. per k. w. 
hour accounts for this. For striking ly low costs we have Nos. 34, 
35 and 40. . 

But I am afraid that I hear somebody remark that I am making 
comparisons that may result in unfavo rabl e criticism , and that 1 

. promised not to do, and therefore I will let the diagrams and 
tables speak for themselves, and assure you that they will reward 
careful study. 

---•♦----

Comparative Earnings and Economy of Operation 
Between Single and Double -Truck Cars 

for City Use 

BY RICHARD M'CULLOCH 

Before beginning a discussion of this subject, it would be well 
to define what is meant by single and double-truck cars, as these 
terms are often very loosely used. In this paper a single-truck car 
will mean one in which the body rests upon a truck, the axles of 
which are parallel with one another, and at all times perpendicular 
to the center line of the car. In a doubl e-truck car the body is 
pivoted upon two independent trucks, each of which swings un­
derneath the body with perfect fr eedom. 

Double trucks for electric cars are of comparatively recent adop­
tion. All of the early electric cars were equipped with single 
trucks, and in this, horse car and cable car practice was followed. 
As the single truck was first on the ground, and at present largely 
has possession of the field, it will be assumed that in this case 
of the double truck versus the single truck, the double truck is 
the plaintiff and must submit the weight of the evidence. 

Double trucks were first applied to cars in the desire to use 
longer bodies than has been customary. In the use of a single 
truck the best practice has been to limit the wheel base to about 
7 ft., as a greater distance than this would cause the wheels to 
bind in curves. Assuming that the body of the car is 20 ft. long 
and that the platforms project 4 ft. beyond the body, the end of 
the platform would overhang the axle ro.5 ft. This is as great 
an overhanging as is customary, although single-truck cars have 
been built with bodies longer than :20 ft. In this case it is neces­
sary to provide extension springs on the trucks to check the 
oscillation of the car body. With a very long car body, however, 
the oscillation is not entirely overcome by this device, and the 
rocking becomes very disagreeable to passengers and very dis­
astrous to the car and track. Twenty-two feet may be arbitrarily 
established as the limiting length of the body of a single-truck car, 
and if we wish to use car bodies longer than this, we must adopt 
some truck which will avoid oscillation, and which will pass 
around curves without undue use of power. The double truck 
accomplishes this, and it was to enable longer bodies to be used 
that it first came into use. 

The truck which was first used for long street railway cars was 
an adaptation of that used by the steam railroads. This truck 
contains four wheels of equal size and is pivoted over the center. 
It was soon discovered that for street railway uses, this form 
of truck had two very objectionable features, first, that the floo!· 
of the car must be high enough above the rail to allow the wheels 
to swing freely under the car, and secondly, the motor being 
geared to one axle of the truck, only 50 per cent of the weight of 
the car was available for traction. The latter is a serious objec­
tion on roads having grades. 

from what has b<'!en said it will appear that the single tri1ck is 

the truck for short cars, and the double t ruck is the truck for lo ng 
cars. Therefore a discuss'ion o f the relative merits of these two 
types of trucks ~ill involve a discussion as to the relative merits 
of short and long cars. Al so, as it is customary to supply long 
cars with cross seats and short cars with lon gitudinal seats, we 
have instead of the comparatively simple subject of single trucks 
versus double trucks, which has been assigned to your committee, 
the more complicated struggle between the short car with sin gle 
trucks .and longitudinal seats, and the long car with doubl e trucks 
and cross seats. 

It will be assumed in the discussion which fo llows that the road 
possesses the characteristic city travel. a load curve of which is 
shown below. It will be noted that two very pronounced peaks 
occur in thi s load curve, one in the morning from six to nine 
and the other in the evening from five to 5even. It is at these 
times that the capacity of everything is tri ed. While the load 
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curves of all city roads resemble.each other, it is evident that local 
conditions will to a large extent determine the kind of car which 
the railroad company will operate. Some of these local con­
ditions are the class of people who constitute the passengers, the 
location of the road with reference to the established lines of travel, 
the amount of pleasure travel received by the road, and the keen­
ness of competi tion with other roads. The last is an important 
condition, because a road is sometimes forced to adopt certain 
measures for its protection which it would not adopt under any 
other consideration. In this discussion we will assume that it is 
to the interest of the road, even if no immediate competition ex­
ists, to use all reasonable endeavors to please its patrons, because 
this policy will render the road more ready to meet competition 
when it arrives. 

Before the advent of the electric car, the horse car had become 
such an established institution in thi s country that certain stand­
ards as to track an d rolling stock had become fixed. In the 
matter of rolling stock, the size of the car had always been limited 
by the ability of two horses to draw it. vVhen a mechanical motive 
power replaced the horses this limit disappeared , and almost the 
first improvement made in rolling stock was to increase the size 
of car bodies. Instead of bodies 16 ft. long, electric cars were 
built with bodies 20 ft. long, and now this length is being in­
creased to 28 ft. and 30 ft. 

The expense of the average city road may be divided up as fol­
lows: 

Maintenance of way and structures .... . . . . 
Maintenance of equipment. ........... . ... . 
Conducting transportation .. .. ........... . 
General expense ... ....... ........ . ...... . 
Fixed charges .................... . ...... . 

4 per cent 
7 per cent 

52 per cent 
8 per cent 

29 per cent 

It will be noticed that the item "conductin g transportation" is 
more than one-half of the total. This is largely made up of the 
wages of conductors and motormen, and is proportional to the 
numb er of cars operated. Hence, it follows that if we may by 
the operation of larger cars cut down the number of cars, this ac­
count may be reduced in nearly the same ratio as the size of the 
car is increased. There are many other reasons why the size of 
cars has been increased, such as the increased volume of traffic due 
to the higher speed an d enlarged territory of the street railroad s, 
the greater comfort demanded by the traveling public, the in­
creased power available for the operation of cars, etc., but it is 
probable that the present tendency toward th e increased size oi 
car bodies is with a view of operating larger uni ts and fewer of 
them. 

A line operating small ca rs seating twenty-eight persons on 
a headway of ,1;~ minutes, wo\1ld give the same service from a 
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standpoint of seating capacity if it operated large cars seating 
fo rty persons on a. headway of five minutes. Manifestly, this latter 
service would be preferable fro m the rai lroad standpoint fo r the 
reason just given, and the question is, would the service be equally 
acceptable to the passenger? In this compari son we are assuming 
that the larger car is the more desirab le vehicle in which to ride. 
Would the p leasure of the ride compensate the passenger for th e 
greater length of time which he would have to wait? T hi s is a 
quest ion which must be solved by each manager for his par ticular 
road, as its correct solution depends largely upon local conditions 
over which he has no co ntrol. T he scrutiny with whi ch a passen­
ger chooses a street car va ries with th e leng th of his proposed ride. 
If the ride is to be shor t, he takes the nearest car without refer­
ence to comfort; but if he is to ride a long distance, he wi ll walk 
past several lines in order to choose that one on which he will 
have the most pleasant ride. The car question th en becomes 
a more serious one with long roads and with roads catering to 
a pleasure traffic. It has usully b een accepted that on those 
having a purely business traffic, the proper car is the short one 
opera ted o n short headway. The author, however, is of the opin­
ion that even in thi s case, the long car operated upon somewhat 
longer intervals would be desirable. It has often been observed 
that where a line operates two sets of cars a passenger will allow 
several cars to pass him in order to patronize that type of car 
which suit s him best. This has b een observed even in the busy 
hours of night and morning when it would be fair to assume that 
passengers would be hurried and likely to take the first car which 
passes. 

One of the most serious questions occurring in street railway 
practice is the problem of how to take care of the rnsh of travel 
which comes morning and evening. With our present methods 
there are only two ways of taking car e of this travel : the fi rst, by 
increasing the number of cars or units in service ; and the second, 
by increasing the capacity of each unit. The latter method con­
sists of attaching a trailer to the m otor car , and where this is 
done it is usual , al so, to increase the number of units in service. 
On fir st thought th ere would seem to be no better m ethod of in _.. 
creasing the capacity of the road than by the use of trail cars. 
T hey are easily attached and detach ed ; they are in service only 
when necessary , and they do not require the assistance of ad­
ditional trainmen. An examination of the trai ler system, how­
ever, will reveal the fact that it possesses serious clefects. The 
trailer is not automobile, and requires the services of men and 
horses to attach it to the cars and to mo ve it between the car 
sheds and the motor cars. The opening between the motor and 
the trail car increases the danger of accident to both passenger s 
and conductors. The number of entrances and exits is increased. 
and this augments the work of the conductor in keeping track of 
his fares and increases the danger of his missing some of them. 
If an ex tra conductor is placed on the trailer to collect fares, a 
great ,portion of the gain due to the trailer system is lost. The 
use of trai lers throws an additional strain o n the motors, as a 
heavy weight is added to th e train which is not available fo r 
t raction. The trouble is intensified as th e load on the t railer 
increases; it makes the train more unwieldly in handling , and is 
lar gely responsible for the difficulty in starting and stopping 
quickly and in making schedule tim e. 

T o obviate the necessity of using trailers, a large car equal in 
seating capacity to the combined capacity of the motor and t rail 
car may be operated. T his system, however, introduces the dis­
advantage of the operation at all times of the day of a seating 
capacity needed only during a few hours of the day. It also in­
creases the size and weight of the cars and the average power re­
eiuired to operate them. 

In order to compare the relative economies of single and 
double-truck cars, their advantages and disadvantages will be 
discussed with reference to the following points : 

1. Wear and tear on trucks. 
2. Wear and tear on motors. 
3. Power required. 
4. Wear and tear on track. 
5. The use of t railers. 
6. The seating arrangements and convenience of exit and en­

tranc e. 
7. The preferences of passengers. 

These r elations will, as far as possible, be reduced to a money 
basis, and in order to do so a comparison will be instituted be­
tween a road which operates double-truck cars and one operating 
single-truck cars using trailers 26 per cent of the time to take 
care of the heavy night and morning travel. 

The bodies of the double-truck cars are 26 ft. in length and 
contain eighteen cross seats, seating thirty-six passengers. The 
trucks are of the maximum traction type; the empty car weighs 
2,3,500 lbs,., and. the motors are G.E. 800. 

T he single-truck car has a body 2 0 ft. in length ; it is equipped 
with longitudinal seats, and the entire car v.eighs 16,000 lbs. It 
wi ll seat twenty-eight passengers. During the period of heavy 
travel, which amounts to 26 per cent of the time, trailers are 
attached to these motor cars. Open trailers a re operated in the 
summer months and closed t railers during the winter . The 
average seating capaci ty of the unit, estimating the trailer as a 
part of the car during the time that it is operated, is thirty-five 
seats, which approximates the seating capacity of the double-truck 
car very closely. T he motors in use on the single-truck cars are 
W. P. 50 

T he number of cars operated is obtained by dividing the daily 
car mileage by IIS. It is necessary to do this because the aver­
age mileage per car on the two roads is different. The compari­
son is thus between seventy single-truck cars and forty-seven 
double-truck cars, each car making IIS miles per day. The road 
operating the double-truck cars has the greater density of traffic. 

WEAR AND TEAR O N TRUCKS 

I t is evi <l ent that since a car equipped with double trucks has 
eight wheels and on e equipped with single trucks has four, the 
former will be the more expensive to supply with wheels. Table 
I. shows the comparative replacement and cost of wheels and brake 
shoes on the two roads fo r one year. · T able II. shows the com­
parative cost of maintenance and repairs of trucks and motors for 
two years. I t will be noted that while the cost per car is much 
greater on the road using double trucks, the cost per passenger 
is almost the same. It would not be fair to assume from these 
figu res that the cost of maintenance of trucks and motors per 
passenger is always the same, no matte r what sort of truck is 
used, because these figures result lar gely from the fact that in 
this particular case the double-truck car carries the greater num­
ber of passengers, but an inspection of the table will emphasize 
the advantage of the large unit as compared with the small one. 
I t will be seen by a reference to table I. that the greater part of 
the increased expense of maintaining the double truck is due to the 
renewals of wheels and brake shoes. 

In examining the r elative streng th of the various parts of trucks 
the side pieces may be compared to a beam supported at two 
points and carrying a concentrated load. The defl ection of such 
a beam is proportional to the third power o f the span; and in the 
analogy, the span corresponds to the wheel base of the truck. 
Therefore, the shorter the wheel base, the stiffer the truck side, 
and in vi ew of its long wheel bases, it is evident that the single 
truck is at a disadvantage in this respect. For instance, a truck 
side where the wheel base is 4 ft . 6 ins. , is 3.76 times stiffer than 
a truck side of equal section where the wheel base is 7 ft. 

WEAR AND TEAR O N MOTO RS 

Table II., to which reference has already been made, gives the 
comparative expense of inspec ting, repairing and maintaining the 
motors of double and single-truck cars. As in the case of the 
trucks, it wi ll be noted that while the expense per car is much 
greater in the case of the doubl e-truck car, the expense per pas­
senger is nearly the same. 

Table I V. gives the relative weights carried by the different 
cars, when empty, seats full and car crowded. It will be noted 
that whi le the percentage of weight available fo r traction in the 
case of the maximum traction truck remains constant, in the case 
of the motor and trailer it falls off as the number of passengers 
increase, and is especially small if the trailer is proportionately 
more heavily loaded than the motor car. 

POWER REQUI R E D 

Table III. gives the power required to operate the different cars, 
and is the average of a long series of wattmeter tests. In making 
these tests the wattmeter was placed on a car in actual i:ervice 
and allowed to remain through the entire day. An examination 
of the tables will reveal the fact that the power required for the 
propulsion of the car and the care and repairs which the motors 
demand are much greater in the case of the double-truck car. 
But if the number of passengers be taken into account, it is seen 
that the power and the cost of maintenance are roughly propor­
tional to the number of passengers carried with either style of 
t ruck. 

WEAR AND TEAR ON TRACK 

The wear of the rails of a street railway track is due to the 
grinding action of the wheel on the rail, and this is proportional 
to the weight on the wheel, but is intensified by the dirt on the 
rail, which causes the wheel to slip and acts as an abrasive agent 
after the slipping has begun. The weak point of a street railway 
track, however, consists of the joints and the opening in the 
special work. The energy of the blow which the wheel strikes as 
it passes a low joint or a crossing is equal to the product of the 
weight on the wh eel and the height of the drop. Therefore, on 
any given track both the wearing action of the wheel and the 
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destructive action of the wheel are proportional to the weight 
which rests upon it. If the number of wheels under a car be in­
creased, the number of blows which a low joint receives is also in­
creased, but the intensity of each blow is diminished. Double 

TABLE I. 

Comparison of the cost of wh eels and brake shoes on Double and 
Single-Truck Cars fo r the year18~7: _ c =-=--- _--c--:-=- _ 

I A ,,rag, 'o. o, 
Cost pe r Car per Year. l ... ., ~ Wh e-1 Wh, els Used per ~~~ l\lileage. Car per Year. 

ui ~ ~ 
bJ) U> J; ---

"C: ",; I--; V d: 
o.-= ] ·;:·u .!<V cu _o ~5 33• 24• 33' 24' 0 cu CU 0 0 ro j'.! ..c ~a "'..c r Cl; := 
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..J~ 
---- --- - - - -- -- --- -

Double Truck $ $ $ $ $ 
Cars (47) •.•. 8.72 --- .. 7.06 i7.!l2 17.36 11.70 106.98 0.47 17260 2091f 

Single Truck 
53.22 1 0.38 25329 Lars (70) ..•• 6.26 1.00 --- - 40 93 7.99 4.30 ----

The Double-Truck Car has four 33-in . wheels, four 24-in. wheel s, and eight 
brake sh oes 

The Single-Truck Car has four 33-in. wheel s and four brake sh oes. 
Average daily car mikage--115. 

TABLE II. 

Comparison of the cost of repairs and maintenance of trucks and 
motors on Double and Single-Truck Cars for the 

years 1896 and 1897. 

V ,_, rruck Repairs. Motor Repairs . I Total. 
bL cu 
C:" v>-
ill ... ~§ J, b§ ~ ::;§ ~ cu" ... ..: ~~ c.. 0. p. ,..... ~ o.-" ... "' o.-" "'cu "'cu t; ';:> ... "' U" ... "'bl! u" ...... "' 

"'" C: ..,> cu' C: 

~ ~ "'" C: cuU U"-" U"-" U"°" ... ... . "' 1-, 1-,;:; " ... 1-, I,. ::l ~ 5 ~ V 0) c..., ., cu"' c..., ,., "'cu c.." > 0. 0. C..>:l. 0. 
c.. >c.. 0. 

C..;,.C.. <t 
.------- - ,,--- - - - --- --- - - - - - - ---

;~ble Truck Cars (47)1 
Single Truck Cars (,'0) . 

226000 $181 00 $0.80 
141000 110.00 0.,8 

$:ll !l 00 $1.4 I $fi00.00 
rn6.oo 1 39 I 306.oo 

$2.21 
2.17 

G.E. 800 motors on Double-Truck Cars. 
W.B. 50 motors on Single-Truck Cars. 

TABLE III. 

Comparison of the power required by Double-Truck and Single­
Truck Cars. 

Dnuble Truck Car. 
Sea,s 36 - Weight11.75 tons. 
Avera;:e for ,he enure day .... 

Doub,e Truck Car, 
Seats 3o-Weight l 1.7fi tons. 
Aver ge for the heaviest trip. 

Singl · Truck l'a r-no l', a ,l,r. 
Sears 28-Wei~ht 8 tons ... .... 

Single Tr,1ck Car. 
Trailer, operated 26 per cent 

of the time, 
Average for the entire day ___ 

Single ;~;N~~ Motor and Open I 
Seats 6a-Weight 10.5 tons. I 
Average for thP. heaviest trip. 

Average 
W at t> . 

12040 

13080 

8471 

9400 

12680 

~ 

"::, ... 
;n:c ·3~ 
~ ~~~ ~;;,. 

1334 

1412 

921 

1110 

1440 

TABLE IV, 

9.03 335 1025 5.9 

9.25 335 1025 

9.~o 303 1060 

8.42 254 1088 7.9 

8.84 201 1208 

Comparison of weights carried by Single and Double-Truck Cars. 
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~ 
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'o 
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z 

---------
Single Truck Motor Car 28 
Single Truck Motor Car 

w11h ooen trailer •.... 

1

63 
Single Truck ~lotnr C:lr 

with d osed trailer... . 48 
Double Truck Car...... 36 

Percentage of t Pounds 
;;_ V. eight on Pounds W eigh Wei1<ht per 
15. Jlnving Per Ceut . Unit of T otal 
E Wheels. Capacity. 
~ 

i i [ ~ ... 1 i ~ ... ~ f ~~ L~ 

~ ~ ~ J~ ~ ~ J~ ~ ~ Jg 
@£ U~J; U;] U 

___ l)_ _ ~- - - ~ 

16000 100 100 100 572 702 943 ::!00 246 330 

21000 76 67 67 3,34 463 6;)2 150 210 280 

21000 76 72 71 438 1568 776 168 218 298 
2.3500 70 70 70 653 782 1,050 214 i258 344 

Note-Each passenger is estimated at 130 pounds. 

trucks are at no disadvantage as compared with single trucks in 
this respect, unless the weight of the car be increased. Due to 
the shorter wheel base, double trucks go around sharper curves 
and go around the same curve with less output of power and less 
wear on the rail than single trucks. The double truck fell into 
disrepute when the maximum traction truck was first exploited, on 
account of its liability to leave the track. This was due to the 

small amount of weight which was placed on th e small wheels. 
It is now customary to place 30 per cent of the weight on th e small 
wheels, and with track in fairly good condition, no di ffi culty is 
encountered in keeping cars on the track. 

THE USE OF TRAILERS 

In the case of the two roads under discussion, the road operat­
ing single-truck cars attaches trail cars to the motor car for two 
trips in the morning and two trips in the afternoon. For _th e 
entire year trailers were operated on 26 per cent of the tnps. 
Allusion has already been made to the use of trailers. The ad­
vantage of the trailer on this particular road ari ses from the fact 
that the load peaks are unusually sharp. The use of the trailer 
increases the capacity of each unit during the heavy hours oi 
morning and evening travel and during rush travel, due to base­
ball games and races. On this particular road the motormen 
and conductors are paid ten cents per trip extra for all trips where 
a trailer is attached to the motor car. This expense largely off­
sets the value of this arrangement. There is no question but that 
the use of the trail car increases the number of accidents for two 
reasons; first, because the trailer is another car, and second, be­
cause the opening between the motor and trail car is a dangerous 
one for a passenger boarding or alighting from the car. It is 
impossible to estimate the money value of this accident liability, 
because in the case of many accidents it is difficult to determine 
what proportion of the damage was due to the trailer. Trailers 
must be switched at th e ends of the roads, and at the car sheds, 
and require men and horses for this purpose. The use of trailers 
also entails other expenses, such as car heating, cleaning, repair­
ing and car license, which should be charged against the trail car 
system. To counterbalance all these disadvantages, the only ad­
vantage which the trail car system possesses is its flexibility. 

THE SEATING ARRANGEMENTS, EXIT AND ENTRANCES 

As has already been stated, the cross-seat is used so almost 
universally in connection with the double-truck car, that it is fair 
to consider the economy and efficiency of cross-seats and longi­
tudinal seats in connection with the discussion. There is no doubt 
that the cross-seat is preferable from the passenger's standpoint, 
and the reasons for this preference are not difficult to analyze. 
Passengers often travel in pairs, and the cross-seat gives a privacy 
to their conversation which is not possible with the longitudinal 
seat, the jerks due to the stopping and starting of the car are less 
disturbing to the passenger when he is seated facing the direction 
of motion, and the cross-seat renders it easier to look out of the 
windows. 

If two car bodies of the same size are taken and cross-seats in­
stall ed in one and longitudinal seats in the other, the car body 
equipped with the cross-seats will have the narrower aisle. This 
induces two disadvantages in the cross-seat car; one, that the 
crowded capacity of the car is less, and the other, that when the 
car is crowded, the time consumed in loading and unloading is 
increased. The latter difficulty will be the more serious, the 
shorter the haul and the greater the number of stops. 

In the early days of the double-track car, it was customary to 
mount the body high enough so that the wheels would swing 
under it. This gave the car a very unsightly appearance and made 
it difficult of access. Three steps were necessary to reach the 
platform, and as these steps were steep, this form of car was par­
ticularly objectionable to ladies. By the use of the maximum trac­
tion truck with 33-in. wheels, however, it is possible to lower the 
floor to within 37 ins. of the rail. By dropping the platform 8 
ins. below the floor of the car, it is possible to reach the platform 
by the use of a single step 14 ins. above the rail. This renders 
the car as easy of access as the single-truck car. In the opinion of 
the writer, the fact that the car floor may be made so low in 
double-truck cars is the chief advantage of the maximum traction 
truck. 

It has been attempted to facilitate the loading and unloading 
of large cars by providing exits and entrances other than the 
rear door. This practice, however, brings a.bout what is perhaps 
a more serious disadvantage as it gives the conductor more than 
one door. to watch, renders it difficult for him to keep track of 
his fares, and increases the liability of his starting the car before 
a passenger is on or off. 

THE PREFERENCE OF PASSENGERS 

The preference of passengers to which allusion has already been 
made, is undoubtedly in favor of the double-truck car. In cities 
where the entire street railroad system is controlled by one com­
pany, this point may not be considered of value, because passen­
gers are obliged to ride in whatever conveyance the company 
chooses to furnish. However, the experience of roads which 
have changed their rolling stock from small, single-truck cars to 
large, comfortable double-truck cars, is that the travel has shown 
an immediate increase. Part of this increase has been drawn 
from parallel roads, but part has been a created traffic. As the 
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ac~ommodations increase, more people ride, and the regular 
patrons ride oftener. The street car ride instead of being re­
garded as a necessary evil, comes to be looked upon as a pleasant 
part of the shopping expedition, the visit, or the picnic. How 
great this created traffic wi ll be depends upon the class of ,patrons 
served by the road and upon the terminal faci li ti es of the line. 
The extremes of society, the very rich and the very poor are not 
good riders, and it is probable that a road serving either of these 
classes entirely would get very little return for additional accom­
modations. The greatest increase would come from those who are 
now the best patrons of the street rai lroads , the fair ly well-to-do 
middle class. 

In this paper the writer has not attempted to prove that either 
the single truck or the double-truck car is the better type. H e 
has m erely attempted to discuss the subject to bring out the strong 
points and the weak points of each type in such a way that the 
results may be applied to special and local conditions. Outside of 
the question of economy of operation, there are few roads on 
whi ch the use of attractive, easy-riding, double-truck cars would 
not create a pleasure travel, especially in the summer season. In 
a general way it may be stated that the single-truck car is more 
suitable for short hauls, dense traffic, many stops and low speed. 
O n the other hand, the double-truck car is more suitable for long 
hauls, high speed, few stops, and pleasure travel. In the existence 
of either extreme condition, it would not be difficult to decide 
which car to use. It is in dealing with intermediate conditions 
that the manager must use hi s judgment. 

•• 
Inspection and Testing of Motors and Car Equipments 

by Street Railway Companies 

BY F. B. PERKINS 

In discussi ng this subj ect I have decided to speak of inspection 
and testing separately. The work of inspection is to be attended 
to principally in the car houses, with a small amount of attention 
whi le cars are in service. The testing is to be done in the repair 
,,hop. In no direction can a railway company save money or in­
crease dividends more rapidly than by having its equipments 
thoroughly inspected by competent men, working systematically 
under intelli gent direction. After a car has been through the re­
pair shop and is "gain placed in service it is naturally supposed to 
be in first-class condition. It comes then under the immediate 
supervision of one or more men, presumably the day and night 
fo reman, whose d11ty it is to keep that car in good condition for so 
long a time with as little expense as is possible. These men 
should be thoroughly acquainted with every detail of that car. 
Instead of examining cars once in thirty or sixty days a daily in­
spection is necessary. I have thought it expedient for the pur-· 
pose of setting forth my views on inspection to describe the work 
as being carried on in a modern car house containing fifty equip­
ments, and arran ged for the easy handling of the cars, so that 
no ex tra help will be required for that purpose. 

In dealing with the inspection of cars in this car house we be­
lieve b_etter results can be obtained by giving to each man some 
particular branch of the work, rather than assigning to him a cer­
tain number of cars and expecting him to do all the work re­
quired thereon. For instance, it is safe to assume that the con­
trollers will be kept in better condition if the responsibility of a 
good repair be placed with one man only than would be the case 
were this branch of the work made a part of the duties of several 
workmen in conjunction with all other repairs found necessary. 
If this be true in r egard to controllers it will be found equally 
pertinent to all other items of car inspection. Ther e is also this 
advantage-the men wi ll carry the tools and material for one par­
ticular kind of work only, whereas if they had a multiplicity of 
duties to perform it would necessitate their having a large assort­
ment of tools and material or wasting considerable time in going 
back and forth to the stock room. 

In this modern car house five men will be required. This esti­
mate includes only the repai r men proper, and not the foreman of 
the car house, whose duties in connection with handling of motor­
men and conductors, sending out cars and similar work, would' 
require so much of his time that h e could only have a general 
knowledge of the work of inspection in the car house. Two of 
this number would be required to grease and inspect the motors;. 
one to keep the controllers in repai r, one to take care of the trol­
kys and to assist in the care of trucks and car bodies, one to• 
have charge of the trucks and car bodi es. 

The most vital parts of the equipm:ents are the different parts of 
the motor, viz.: armatures, fields, bearings, brushes and brush 
holders. The care of this part of the equipments should come un-

der the head of greasing, and on the manner' in which this part 
of the work is done depends to a large extent the frequency with 
which the cars will break down while in service, and also the 
amount of repair necessary to keep them in operation. Often­
times the most ignorant and cheapest men are given the place of 
greaser. On the contrary it is a position where intelligence and 
thoroughness are imperative. In order that he may have suffi­
cient time for thoroughness in detail, he should not be expected 
to ring alarms or attend to other matters of a miscellaneous na­
ture, but should be held responsible for his own particular work. 

The car should pass into the greaser's hands the first day after 
it is on the road ctnd every second day thereafter. He should ex­
amine thoroughly brushes, brush holders, gears, pinions, bear­
ings and commutator. Of these parts, the care of the bearings 
and commutator is the m ost important, and should therefore re­
ceive the greatest amount of attention. The manner of caring for 
the bearings is Yery simple. They must be well supplied with 
grease or oil, and care must be taken that they are kept free from 
dust and grit, and also that the grease feeds properly. 

In the matter of the care of commutators, electricians seem di­
vided in their opinion as to whether they should be sand papered 
or not; personally, I am not in favor of it. Instead of tempor­
izing the commutator by sand papering it, and thereby simply 
putting it in shape for one more day's work, I would get at the 
bottom of the trouble, and either make a commutator, by some 
preparation of mica and copper, which will not spark, or if the 
trouble lies deeper, remedy it by remodeling the entire motor. 
This may seem to be a heroic measure, but the end will justify the 
means. I think, however, that usually the trouble is not in the 
commutator, nor with the motor, but in either the brushes or 
brush holder, or both, and it is probable that with proper adjust­
ment and with proper care and treatment we should find the 
trouble obviated and sand papering of commutators unnecessary. 
When speaking of the treatment of brushes we refer to a treat­
ment of oil or something similar. 

The writer has personal knowledge of a large road where com­
mon brushes were used without any treatment or care except to 
replace them as needed, and it seemed as if the man who used the 
m ost brushes was given the credit of taking the best care of his 
motor. The average life of brushes on this road and the above 
conditions with the commutator sand papered every day was six 
days. Subsequently the sand papering was stopped entirely, and 
the brushes were removed every six days and properly treated in 
oil. The life of brushes under this treatment was increased from 
six days to from forty to sixty days. The trouble with commu­
tators, which before had been great, was reduced to a minimum, 
in fact, almost entirely averted. It is possible that under some 
heavy conditions the practice of sand papering must be kept up, 
but it must be accomplished in a different manner, and, instead of 
indiscriminate sand paper, it must be applied sparingly. 

Not later than every fourth day every controller and switch 
-comes under the notice of the man who has charge of those parts. 
The main point is to clean thoroughly, using a little vaseli t1e on 
the contacts. The parts that are worn should be touched up with 
a file, or should be sand papered, and if badly worn should be re­
placed, so that at least every fourth day the controllers will be 
sent out in first-class condition. This man can also examine the 
car wiring, lamp fixtures, headlight and all similar parts. 

The fourth man will have the care of the trolley poles and 
wheels. These should be carefully looked over each night and 
oiled if necessary. The man who attends to this part of the equip­
ment will also have considerable time to devote to general inspec­
tion of the car bodies and trucks under the direction of the gen­
eral inspector. Under the scrutiny of these two men should come 
a ll the details of the car body, such as grab handles, window 
ca tchers, curtain fixtures and similar parts. These should be care­
fully attended to each day, insomuch as the reputation of the road 
will suffer in direct proportion as the attention to these small de­
tails is neglected. For the public is exceedingly exacting as re­
gards the manner in which its comforts are catered to in these 
minor details, and the degree of excellence which characterizes 
this part of the work will be largely instrumental in moulding and 
fashioning its opinion of the road and of its servants in manage­
ment. 

The matter of car cleaning will not be considered in this paper, 
.as it is not directly connecterl with the subject in hand. 

After having touched upon the subject of the matter of inspec­
tion in the car house we have to deal with outside inspection, that 
is, inspection on the road by inspectors, motormen arid con­
·ductors. It may be a good plan to have outside inspection, and it 
is often advantageous if not carried too far, but I do not believe it 
is desirable to have a large force, for this reason, but very little of 
the time devoted to this line of inspection is really used in look­
ing over the equipments, but must necessarily be consumed in 
getting from one car to another and in waiting for opportunities, 
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aud most of the trouble located by these in specto rs is not of such 
a nature as to require immediate attention. If it were the in­
spector could not make the necessary repairs without taking the 
car to the car house. 

Troubles o f a serious nature, such as would require immediate 
attention and taking the car out of serv ice, should be easily de­
tec ted by the motorman or conducto r, and reported at unee to 
the proper offic ial. It may not be entirely irrelevant to speak here 
of the r ela tion of motorm en and conductors to the in spection of 
cars. It has been proven that it is usually a waste of time, 
and very little has been accomplished by attempting to instruct 
motormen and conductors in oth er than the si mpl es t idea s of 
electrical probl em s; for whil e on so m e roads th ere may be a num­
ber of old motormen wh o have a fair idea of electrical equip­
ments, and whom it would probably be sa fe to allow to loeate ex­
isting trouble, it would be diffieult to draw the line between th t 
men competent in this direction and tho se wholly lack in g in such 
knowledge. I know of nothin g more distasteful to passengers 
unwilling ly detain ed than sitting in a car impatiently waiting 
while a motorman works o\·er so me part of the equipment in a 
vain endeavor to locate some tr oubl e, th e Yery nature of which he 
has n ot the fa intest idea ; and quite I ikdy, at the same time, inter ­
fering with the movement o f several other cars. 

Of course, contingencies mi ght arise where m en would be justi ­
fied in attempting to locate troubl e on th ei r cars, but as a rule 
they should not be allowed to do so. as the practice is wrong. If 
they clearly under~tand the brake m echanism. the ri ght mann er 
in which to apply the power to the motors, how to use the cut­
out switch in the cont1 oiler. and have a clear conception of the 
general rul es as pr omul gated by the co mpany, thi s will be about 
as far as it is profitable to teach them . 

But while we may no t allow th em to make repairs o r experi ­
ment with the equipment we must educate them to the necess ity 
of being able to immediately detect any unusual or threatened 
condition. and to ai once r eport th e sa me. In fact, they must be 
made to feel that it is their first duty to report everythin g that is 
working to the possible detriment of the company, and if we 
properly impress them with the importan ce of these detai ls as 
outlined above we shall have established a mea ns of quickly lo­
cating troubl e on the road, and that without the aid of special in­
spectors. 

Next comes the matter of testing. The se rvice which we will 
obtain from our equipments depends largely upon the manner in 
which the repairs are made. If the r epair work be rushed through 
with the idea of going over as many cars as possible in a short 
space of time and with little o r no regard for the thoroughness of 
the work we must expect the necess ity for r epairs to increase to 
an alarming extent. If, on the other hand. we make our repairs 
with the idea that work thoroughly done will have a tendency to 
greatly decrease the liability to breakdown s while the cars are in 
service, and correspondingly reduce the amount of work to be 
done in the repair shops. we shall naturally consider the 
best means not only of doing th e work, but of definitely determin­
ing its condition wh en finished. To do thi s properly we must 
resort to our testing, and we use the word "testing" in a broader 
sense than it usually signifies. For example, all material furnished. 
such as tape, mica. pape r. etc .. must be kept up to the standard, 
and to accomplish thi s everything u sed sho uld be carefully ex­
amined, or, under our classification, tested. 

We must begin testing in the purchasing department. In the 
purchasing of supplies a grea t deal of trouble is often occasioned 
by changing the kind oi materi al furnished. This is probably more 
noticeable in the cise of small roads. Now. while there may be 
no great differen ~e in th e quality of goods furnished, or if any one 
of the many different kinds were used exclusiv ely, it would give 
satisfaction, yet th e very fact that many different kinds are used 
has a tendency to produce a lack of carefulness in the details of 
the work which will almost invariably show in the general result. 
This will be noticeabl e in several wavs. The workmen will take 
one of the followir-g views of the m·atter: H e will either think 
the management is careless in the matter, and, as a consequence, 
he: will immediately commence to drop from the former hi gh 
standard of work, or h e will think that there is nothing essential 
about the quality of the material use d. and acquire the pernicious 
habit of utilizing c1nything which may happen to be handy. 

When a workman once detect s what seems to him to be a la ck 
of thoroughness in any part of the work which has to do with hi s 
department, you have at that moment all owed to enter that depart­
ment a spirit of carelessness which will develop very rapidly, and 
unless quickly suppresse<l will produce di sastrous results in a 
short time. 

To attaiu to a condition of thoroughness in any line of work. 
may have called ior the performance of a great deal of hard labor , 
the expenditure :Jf much time and money and the exercise of pa­
tience, skill and forethottght, bnt hn w slight a relaxation of vig-

ilance on the part of so me official trusted with the mai ntenan ce 
of the good condition acquired can undo in an incredibly short 
space of time the good work accomplished , and cause a retr rJ­
grade movement along lin es which had promised so favorabl y. 

If, however, we have to allow on ly one kind of material in th e 
repair shop the question naturally arises as to how we can avoid 
being behind the times in the matter of different kinds of sup­
plies, and also in the manner of their use. The answer is Wl'. 

must have an experimental room, and here must be tested samples 
of a ll supplies and material before being contracted for by the 
purchasin g agent. I do not mean to say that thi s room must 
necessaril y be entirely separate from the repair shop, as this 
would naturally require a large amount of machinery which we 
already possess, and would not ca re to dupli cate. But this room 
must be considered by the employees as one in which th ey are not 
direc tly interested other than as they a re required to work on 
some portion of that which is being tested, but the specia l testing 
and all the instruments for the sa me must be in a separate de­
partment, and if it is not possib le to have a separate room, at least 
a part of the repair shop should be partitioned off for this work, 
as the amount of time wasted by the employees of the shop at­
tracted from th eir regular duties by the te sting of some part of 
equipment or material on th e floor of th e r epair shop proper 
would, if saved, more than compensate for the expense incurred in 
the crea tion and maintenance of such a room. 

Having thus arranged thi s separate apartment for practical ly all 
testi ng purposes, a nd ha\·ing impressed upon employees and 
workmen that herein wil l be settled all questions relating to work 
done and material used, we hav e accomplished one of the results 
aimed at , in that we have prepared ourselves to impress upon the 
men that any material placed in th eir hands fo r use in repairs has 
pre\·iously been thoroughly test ed, and this , we think, will tend to 
raise the standard of work, as any r esult s of poor workmanship on 
their part cannot th en be laid to faulty material. Thi s will give 
them an incentiY e to con scientiou sly deal with establi shed and 
known good material. 

We are now able to take anything in the line of n ew material or 
any new ideas r egarding th e use of th e same, or any electrical 
pt oblems which may arise, and ascertain their value without inter­
fe rin g in any way with th e regular work of the shop o r of the em­
ployees. 

It is n either necessary nor desirable that the workmen should 
kuow the merits o:· defects of whatever comes to the test ing room. 
On the contrary , there are som e of the employees who should be 
all owed to become familiar with a great dea l of the work of this 
room. They will llot only be more va luabl e for the knowledge 
thus obtained, but some of the work must of n ecessity be dele­
gated to some other person than the elec trical engin eer. But at 
a ll times it must be made plain to them that the room is distinctly 
a separate department , having no connection with their ordinary 
work. 

Having now provided for our testing department and estab­
lished it s r elation to the purchasing of supplies and to the em­
ployees of the repair shop what machines and instruments shall 
we n eed in its equipm ent? 

A hi gh and low reading direct-current voltmeter. one havi ng a 
double scale reading from I to 750 and from I to 15. 

A direct-curren t ammeter reading from I to mo. 
A low reading amm eter would be very convenient many times. 

but is not absolutely necessary. 
A 50,000-ohm magneto bell. 
A n alternating current volt m eter and so me handy testing set 

will make an outfit of in struments with which we can do all the 
testing required. 

If the alternating current is not within reach of the car house 
we must procure a small dyn amo, and produce it ourselv es. A 
very small machin e, say 2 h.p. , would be sufficient for all the need~ 
of the testing departm ent. If thi s machin e is designed for about 
mo vo lts it would be most convenient for our use. \\Tith a few 
small tran sformers wound for 2000 Yolts primary a nd for either 
50 or 100 volts secondary, we are prepared to furnis h any voltage 
within a r ,mge of from S volts to ro,ooo volts. 

The mdn who has this part of th e work in charge can very easily 
and cheaply arrange th e details of installation of the wiring, etc . 
He can also make som e resistance coil s and many other pieces of 
apparatus which will greatly fac ilitate the quick testin g of what ­
eyer may be sent to th i~ depa1·tment. 

·what shall we test? First, everything tha t goes into the r epair 
,,hop. Ry doing this we shall be sure of keepin g all material up to 
the standard. which means an absolute guarantee against break 
downs ,~used bv poor material. In thi 'i wav we raise thl' 
standard of work·m~nship. · 

Second, all suppli es which go to the fo reman of the car hous e;;. 
In connection with thi s matter we are of the opinion that in the 
testing room should be decidecl th e manner of treating hrnsh es, 
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th e length oi time: they should be u sed before being removed 
from the mo tor , th c- manner in which thev should then be cared 
fo r, their final di sposition, the proper att~nti on to be g iven the 
trolley poles, the leng th of time they ought to r emain in service, 
their condition wh en r emoved, and m any other similar question s 
should not b e left to work out their own solution or dependent 
upon the feel ings or judgment of the various employees and work­
men, but should be definit ely determin ed a nd decided in our test­
ing department. 

Many may be oi the opini on that we ar e carrying system be­
yond n ecessary limits in thus definit ely and positively arranging 
these details, but why should we all ow several different m en to 
use material in whatever mann er th ey may individually see fit , to 
tr eat brush es as their fancy may dictate, to regulate the tension of 
trolley poles in accordance with their own feeling at the time 
rather than by any fi xed standard, and various o th er matters 
which might be mentioned alon g these line,;. 

Third, all fini sh ed materi al, such as armature coils, insulation 
fo r controllers, commutators and brush h olders. vVe do not 
necessarily need to test every piece, but enough to satisfy our­
selves that the general o rder of work is k ept up to the standard. 

Fourth, all armatures, fi elds, commutato rs and controllers, as 
they are being made or repaired. One illustration will be suffi­
cient to show h ow the te sting may be carried on in thi s branch of 
work. 

A n armature is wound and ready to be connected to the com­
mutator. vVith a small wire we connect all of the top leads 
together. With th e bottom leads, each separate from the other. 
\Vith a magneto or testing set we find the i:isulation of the com­
pl et e armature is 11 ot ri ght. First, we cut the small connecting 
wire on the top lea ds in several places . then by t esting each oi 
these part s we locate that porti on of the a rmature which is bad; 
then, b_v r c: moving the wi re we will t est each coil separately until 
,ve find the weak one. Nex t. by the use of our transformers we 
obtain ,,ooo or 4000 volts, which we apply to this one coil. If it 
stands th r test we may allow it to go th rough , and if not, it can 
bc- r eplaced. If wr sh ould find that the trouble extended to a 
large po rti on of the armature and indicated moisture in the 
coils , we may, by the use of this same transformer. obtain 25 or 30 
volts, and by connectin g the armature to the commutator with the 
exception of one end of one co il , then connecting one side of the 
25-volt circuit to thi s end , and the other side of the circuit to the 
commutator or bar left vacant , we may apply the current for the pur­
pose of drying the armature. With thi s advantage the h eat will 
be gen erated in the core, and th e armature will dry from the in­
side instead of from th e outside. 

With similar tests o n all finis hed parts sent out from our repair 
shop we h ave almost wholly removed the chances of failure in 
service, and have unquesti onably add ed to th e length of life which 
may r easonably be expec ted from our equipment. 

By running a f<.:,v wires from our testin g room to that part of 
the shop where th e ca r s are brought in fo r repairs we are able to 
reach eycry part or th e equipment in a quick and thorough man­
ner, and it is probable that if a fe w tests are m ade on every car 
that com es to th e shop many troubles wi ll be located before they 
have sufficiently develo ped to becom e se rious. H ence, the time 
required tr) make tes ts will add nothing to the pay roll, while the 
benefit s d(·rivcd n~ay be many. All cars should be brought to the 
repair sho p. thoroughly overhauled and inspected at least twice a 
vea r. 
· In determinin g what shall be th e standard of the work in th e 
different branches of th e shop, or fini shed material, and of car s in 
service, I do not beli eve there can be any fixed scale. But that, as 
we proceed with our testin g and in spec tion, we shall gradually 
raise th e standard of our work, and it wi ll only be a sho rt time 
after adoptin g a th orough m ethod of doin g the work that many of 
the dai ly perplex ities will have been eliminated. 

•• 
Report of Committee on Standardization of Accounts 

The followin g is the classification of accounts for overhead . 
underground, third-rail , storage-battery and surface-contact elec­
tric railways, recom m ended by the committee on standardization 
of accounts o f the Street R ailway A ccountants' Association of 
Am erica, and adopted by the association: 

CONSTRUCTIO N A N D EQUIPMENT A CCOUNTS 

In the following classification ' 'Labor" should be understood to 
mean not only the manual work of laborers, but also superintend­
ence, supervision , clerical wor k , engineering and inspection, so far 
as they are chargeable to the account referred to. 

''Material" sho11ld be understood to mean not only finish ed o r 

unfinished products, appliances or parts, but such smaller a rticles 
a:; are usually termed "supplies." 

"Tools" should be understood to mean hand-tools, of mechanics 
a nd other tools, used in the work chargeable to the account r e­
fe rred to. 

"Ex penses" should be understood to m ean all expenses charge­
able to the account referred to that are not labor, material or tool s. 

CO NSTRUCTION AND EQUIPMENT ACCOUNTS 
A O rganization. 
B. E ngineering and Superintendence. 
C. Right of W ay. 
D. Track and R oadway Con struction. 
E . Electric Line Construction. 
F. Real Estate Used in Operation of Road. 
G. Buildings and Fixtures U sed in Operation of R oad. 
H. Inv estment R eal Estate. 
I. Power Plant Equipment. 
J. Shop Tools and M achin er y. 
K. Cars. 
L. Electric Equipment of Car s. 
M. Miscellaneous Equipment. 
N. Interest and Discount. 
0 . Miscellaneous. 

ACCOUNT A.-ORGANIZATION 

Charge to this account all expenses incurred in effecting organ­
ization, including legal expenses. 

ACCOUNT Il.-EN GINEERI NG A ND SUPERINTENDENCE 

Charge to this account all expenditures for services of engineers. 
draftsmen and superintendents employ ed on preliminary and con­
struction work, and all expenses incident to the work 

ACCOUNT C.-RIGHT-OF-WAY 

Charge to this account all expenditures in connection with 
securing o r paying for right-of-way, including cost of real estate 
for right-of-way. 

AC COUNT D.-TRACK AND ROADWAY CONSTRUCTION 

Charge to this account all expenditures fo r track and roadway 
construction, including labor, material, tools, freight, hauling, dis­
tribution of material , a nd all other expenses incident to the work: 
cost o f grading, excavating, track laying, ties, yokes, slot-rails, 
manh ole fram es and covers, rail s, rail fast enings, welded joints, 
special work (such as crossings, cross-overs, curves, frogs, guard­
rails, run-offs, switches, switch-mates, turn-outs), ballasting, pav­
ing, fe nces (right-of-way), bridges and culverts, trestles, sub-ways 
and tunnels. 

The cost of tracks in yards, terminals, car-houses or other build­
ings should be charged to this account. 

The cost of punching and drilling rails for track wiring should 
be charged to account E. 

ACCOUNT E.-ELECTRIC LINE CON STRUCTION 

Charge to this account all expenditures for overhead, under ­
g round, third-rail, or surface-contact electric line construction, in­
cluding labor, material, tools, freight, hauling, distribution of ma­
terial, and all other expenses incident to the work. 

Cost of punching and drilling rail s fo r track-wiring, rail-bonds, 
poles (iron and wood), labor and material fo r .setting and paintin~ 
poles; feed-wire, guard-wire, span-wire, strain-wire, supplementary 
wire , trolley-wire, ground-feeders, underground-feeders, pole fix­
tures. hangers or suspensions, insulators (overhead), lightning ar ­
r es ters and appliances, signals and signaling aparatus, overhead 
crossings and switches, ground terminals, and all labor in connec­
tion with putting same in position; conduits and conduit appli ­
ances for underground troll ey construction, including conductors. 
insulators, sewer connections, sewer traps and underground feed­
ers; third rails, and in sulators for third-rail construction; surface­
contact appliances fo r surface-co ntact roads, including magnets, 
contact-boxes , manhole- frame s a nd cover s. 

ACCOCNT F.-1'EAL ESTATE USED IN O P ER. \ TION OF ROAD 

Charge to this account all expenditures for real estate used in 
operation of road. except real estate used for right-of-way, charged 
in account C. 

ACCOUNT G.-RUILr•J NGS AND F IXTURES USED IN OP),RATIO N OF 

ROAD 

Charge to thi s account all expenditures for buildings and fi x­
tures used in operation of road, including labor, material, tools , 
fre ight, hauling of material, and all other expenses in cident to the 
work. 

The t erm "Buildings and Fixtures" includes power house , car 
houses, shops, office buildings (when owned by the company), 
waiting- rooms, sheds, out-houses, coal-bins, sand-houses, stables, 
store-houses. switch-tenders· h ouses, fences ( except park and 
right-of-Wc'Y), docks. wharves , and all other buildings and en -
closures, and their stationary fixtures, including pipes for gas, 
water, sewage and drainage, apparatus for heating, lighting and 
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veiitilati11g, sidewalks and paving in stn.:ets in front of and adjacent 
to the company's buildings (except in tracks), and inspection and 
repair pits in car -houses, shops, or other buildings. 

The cost of tracks in yards, terminals , car houses and other 
buildings should be charged to account D. 

The cost of electric line in yards, terminals, car houses and other 
buildings should be charged to account E. 

ACCOUNT H.-INVESTMENT R EAL ESTATE 

Charge to this account all expenditures for land and buildings 
not used in operation of road. 

ACCOUNT I.-POWER-PLANT EQUIPMENT 

Charge to this account all expenditures for steam and electri c 
equipment of power plant, including foundations and installation . 

The equipment of sub-stations (if used) should be charged to 
this account. 

All expenditures for water-power machinery (if used) should be 
charged tc this account. 

The cost of buildings used for main power houses or sub-sta ­
tions should be charged to account G. 

ACCOUNT J.-SHOP TOOLS AND MACHINERY 

Charge to this account all expenditures for shop tools and ma­
chinery for general repair shops, car houses, etc. , including foun­
dations and installation. 

ACCOUNT K.-CARS 

Charge to this account all expenditures for passenger, baggage. 
express, fr eight, mail and other cars from the operation of which 
revenue is derived. 

The term "cars"' includes car- bodies and trucks, and all fixtures 
or appliances inside of or attached t o the car body or truck (except 
the electric equipment of the car). 

ACCOUNT L.-ELECTRIC EQUIPMENT OF CARS 

Charge to this account all expenditures for electric equipment 
and wiring of all cars, whether revenue cars or work cars, includ­
ing labor, material, tools, freight, hauling of material, and all other 
expenses incident to the work. 

ACCOUNT M.-MISCELLANEOUS EQU IPMENT 

Charge to this account all expenditures fo r water cars, sprink­
ling cars, sand cars, salt cars, supply cars, and other work cars, 
snow plows, sweepers, scrapers, and miscellaneous snow equip­
ment; horses, harness, wagons and vehicles; tools and appliances 
necessary in the ~tse of work cars or snow equipment. 

ACCOUNT N.-INTERESf AND DISCOUNT 

All interest paid or received in connection with funds for con­
struction, and all di scounts or premiums resulting from the nego­
tiation of securities for construction, should be chargen or credited 
to this account. 

.ACCOUNT 0.-MJSCELLANEOUS 

Charge to this account all expenditures for printing and sta ­
" tionery, office supplies and expenses, damage claims, wages of 

clerks, and all other expenses incident to construction not other­
wise provided for. 

OPERATING EXPENSE ACCO UNTS 
In the following classification, " labor'' should be understood t,J 

mean, not only the manual work of laborers, but also superin­
tendence, supervision, clerical work, engineering and inspection. 
so far as they are chargeable to the account referred to. 

'·Material" should be understood to mean, not only finished or 
unfinished products, appliances or parts, but such smaller articles 
as are usually termed "supplies." 

"Tools" should be understood to mean hand-tools of mechanics. 
and other tools, used in the work chargeable to the account re­
ferred to. These tools should not be confounded with the tools 
used in shops, for which a separate account (No. 9) is provided. 

"Expenses" should be understood to mean all expenses charge­
able to the account referred to that are not labor, material or tool !'. 

The cost of replacement, renewal or repair of property destroyed 
or injured by fire, worn out, or otherwise unfitted for use, should 
be charged to the appropriate maintenance account, which should 
be credited with the amount received for insurance or realized 
from the sale of the property so unfitted for use. But if the prop­
erty substituted is of greater value than the original property, the 
excess should be charged to the capital or construction account 
to which the original property was charged; if of less value, the 
difference between the value of the property as repaired, renewed 
or replaced and its original cost or value should be credited to 
the capital or construction account to which the first cost wa., 
charged. So proceeds from the sale of sc"rap material should he 
credited to the account to which the cost of replacement of that 

matcri'al is charged, or, if nut replaced, to the ori g inal cosl ac 
count. 

T he cost of experiments should be charged in operating ex­
penses to the account most affected. 

In making up monthly reports charge to accounts Nos. 36, 37. 
38 and 39, respectively, the month's proportion of the total annual 
charge for rent of land and buildings used in the operation of th .:> 
road, rent of tracks and terminals, insurance and taxes, as nearly 
as the same can be ascertain ed, and not the amount which may 
have been actually paid in the month. 

OPERATING EXPENSE ACCOUNT S 

MAINTENANCE 

WAY AND STRUC1URES 

1. Maintenance of Track and Roadway. 
2. Maintenance of El ectric Line. 
3. Maintenance of Buildings and Fixtures. 

EQUIPMENT 

4. Maintenance of Steam Plant. 
5. Maintenance of Electric Plant. 
6. Maintenance of Cars. 
7. Maintenance of Electric Equipment of Cars. 
8. Maintenance of Miscellaneous Equipment. 
9. Miscellaneous Shop Expenses. 

TRANSPORTATION 

OPERATIO N OF P O W E R PLA NT 

10. Power Plant ·wa g es. 
11. Fuel for Power. 
12. Water fo r Power. 
13. Lubricants and Waste for P ower Plant. 
14. Miscellaneou s Supplies and Expen ses of Power Plant. 
15. Hired Power. 

CAR SERVICE 

16. Superintendenc e of Transportation. 
17. Wages of Conductors_ 
18. W ages of Motormen. 
19. W ages of O ther C'ar Service Employees. 
20. vVages of Car Hnu se Employees. 
21. Car Service Supplies. 
22. Miscellaneous Car Service Expenses. 
23. Cleaning and Sanding Track. 
24. R emoval of Snow and Ice. 

GENERAL 

25. Salaries of General Officers. 
26. Salaries of Clerks. 
27. Printing and Stati on ery. 
28. M iscellaneous Office Expenses. 
29. Store Room Expenses. 
30. Stable Expen ses. 
31. A dvertising and Attractions. 
32. Miscellan eous General Expenses. 
33. Damages. 
34. Legal Expenses in conn ection with Damages. 
35. Other L egal Expenses. 
36. Rent of Land and Buildin gs. 
37. Rent ,,f Tracks and Terminal s. 
38. Insurance. 
39. Taxes. 

MAINTENANCE.-WAY AND STRUCTURES 

ACCOU NT NO. !.- MAINTENANCE OF TRACK AND ROADWAY 

Charge to this account all expenditures for repairs and renewal s 
of track and roadway, of culverts and subways, of tracks in yards, 
terminals, car houses or other buildings, including labor, material. 
tools, fu el, light, water, ice, freight, hauling and di stribution of 
material, and all other expenses incident to the work. 

The cost of taking up track, whether new t rack is laid in its place 
or not, should be charged to this account. 

The .:ost of punching and drilling rails fo r repairs or renewals 
of track-wiring, and of removing and relaying pavement, ballast. 
etc. , when necessary for repairs or renewal s of the electric line. 
should be charged to account No. 2. 

The feed and keep of horses used in connection with this work 
should be charged to account No. 30. 

The cost of repairs and renewals of harness and wagons used in 
connection with this work should be charged to account No. 8. 

Following is a list of some of the items chargeable to this ac­
count : 

Ballast. 
Bolts. 
Braces, rail. 
Brick. 
Bridges. 
Cement. 
Chairs for rail s. 
Cinders for ballast. 
Coke for welding joints. 
Coke for welded joints. 
Crossings. 
Cross-ov ers. 
Culverts. 
Curves. 
Drains. 
Fences, right-of-way. 
Fish-plates. 
Freight. 
Frogs. 
Fuel. 
Guard-rails. 
Gravel. 
H~.uling. 
T ce for ice water. 

Lumber. 
Manhole cover s for undergro un d 

trolley. 
Manhole frames for undergro und 

trolley. 
Molds for welded joints. 
Nails. 
N uts. 
Nut-locks. 
Paving materials. 
Pig-iron for welded join t s. 
tYi~~• drain. 
Run-offs. 
Sand. 
Screws. 
Slot-rails for underground trolley. 
Spikes. 
Steel. 
Stone. 
Sub-ways. 
Switches. 
Switch mates. 
Ties. 
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Iron. 
Joint s, welded. 
J oint s, not welded. 
Labor. 
Light (lanterns and fixtur es, oil, 

lamp-wick, torches. candles, incan­
descent lamps and fixtures. arc 
lights and fixtures, glob es and car­
b on s). 

Tie-plates . 
Tie-rods. 
Tools. 
Trestl es. 
Tunnels. 
Turn-outs. 
\Nashers. 
v\'a ter. 
Yokes for underground tro lley. 

ACCOUNT NO. 2 .- MAINTENA NCE OF E L ECT RIC LINE 

Charge to thi s account all expenditures for r epairs and renewals 
of overhead, underground, third-rai l, or surface-contact electric 
line, including labor, material a nd tools empl oyed or used in tak­
mg up, r esetting and painting or repainting poles, taking down 
trnlley, feed, guard a nd suppl ementary wires and substituting new, 
repairing a nd renewing co nduits for wires. repairing and renewing 
bond wires, punchin g and dri lling rails for track-wiring, removing 
and relaying pavement, ballast, etc., wh en necessary for repairs 
0 1 ren ewals of th e electric line, freight , haulin g and distribution 
of material, fuel, light , water and ice. and all oth er expenses in­
cident to the work. 

The cost of repairs and r enewals of electric line in yard s, ter­
minal s, car h ouses or oth er buildings should b e charged t o thi s 
account. 

Th e feed and keep of horses used in connection wi th this work 
should be charged to account No. 30. 

The cost of r epairs and renewals of harness and wagons u sed in 
co·nn ection with thi s work sh ould be ch arged to account No. 8. 

Fo llowi ng is a li st of some of the item s chargeable to thi s ac­
count: 

Bolts. 
Boxes for lightning arrest ers. 
Cement. 
Charcoal. 
Clamps for poles. 
Conductors for underground trolley. 
Conduits. 
C0ntacts for surface contact roads. 
Ccntact boxes for su rface contact 

roads. 
Cord. 
Cross-arm s, iron. 
Cross-arms, wood. 
Crossings. 
Feeders. ground. 
Feeders, overh ead. 
Feeders, u nd er ground. 
Freight. 
Fuel. 
Gasoline. 
H an gers. 
Hauling. 
let: for ice water. 
In sulators, overhead. 
Insu lators, u nderground. 
Insula tor s, for third rail. 
Iron. 
Labor. 
L ight (lanterns and fixtures, oil, 

lampwick, torches, candles, incan­
d escent lamps and fixtures, arc 
ltg ht s a nd fixtures, g lob es and car­
b on s). 

Lightning arrest ers and parts. 
Magnets for surface-contact roads. 

:Manhole frames for surface contact 
roads. 

N uts. 
Paintin g m at eria l fo r poles. 
Pins, iron, for cross-arms. 
Pins, wood, for cross-arms. 
Poles, iron. 
Pole s, wood. 
Pole-tops for iron poles. 
R ail -bonds. 
Screws. 
Sewer connectio rt s for undergroun d 

trolley. 
Sewer traps for underground trolley. 
S ignal s and signalin g apparatus. 
Sold er. 
Sold ering salts. 
Steel. 
Stone. 
Su spension s. 
Sand. 
Switches. 
Tape, in sula ting. 
Terminals. 
Third rai ls. 
Tools. 
Washers. 
Water. 
Wire, feed. 
\ Vi r e, guard. 
\\' ire , span. 
\V ir e, s train. 
\'v"ire , supplem entary. 
\ Vire, trolley. 

:\ CCOUNT NO. J. - MAI NTENANCE OF BUILDING,- AND FIXTURES 

Chargf to thi s account all expenditures for repairs a nd renewal•; 
of buildings and fodures u sed in the operatio n of the road, includ­
ing labor, material. tools, freight, h aulin g of material, and :=d1 
oth er expenses incident to the work. 

The t erm " buildings and fixtures" includes po wer houses , car 
houses, shops, office buildings ( when ow ned by the company), 
waiting room s, sheds, out-h ouses, coal bin s, sand houses, stablc5, 
store-h ouses swi tch-tend ers' h ouses, fenc es (except park and right­
of-way fences) . clocks, wharves and all other buildings and en­
closures, and their stationary fixtur es, including pipes fo r gas. 
water, <,ewage and drainage, apparatus for heating, lighting anrl. 
ventilatin g, sidewalks and pavements in front of and adjacent to 
the company's buildings (except in tracks), an d inspe,tion and re­
pair pits in car houses, shop s or other buildings. 

The cost of r epairs an d renewals of tracks in yards, terminals , 
ear houses or oth er buildings should be charged to account No. r. 

The cost of repai rs and renewals of electric line in yards, termin ­
als, car houses o r other buildings sh ould he charged to account 
No_. 2. 

Following 1s a list nf som e of the items chargeable to thi :, 
account: 

Awnings. 
Bolts. 
Boll ends. 
Brick. 
Builders' hardware. 
Building material. 
B uilding permits. 
Ctment , 
Cisterns. 
Drains. 
Excavations. 
Fences (except park and ri gh t-of­

way) . 
Fcundation s. 

P laster. 
Pipes, drain. 
P ipes, gas. 
Pipes, sewer. 
Pipes, water. 
Pits m car houses a nd shop s. 
Plumbing. 
Rivets. 
Roofing material. 
Sand, 
Sash cord. 
Sash weights. 
Scales, platform. 
Screws. 

Freight . 
Grading. 
H~uling. 
Heating apparatus and fixtur es. 
I beams. 
Iron. 
Labor. 
Laths. 
Lighting apparatus and fixture s. 
Lime. 
Lumber. 
Nails. 
N uts. 
Painting materials (o il, turpentine, 

varnish, lead, painters ' supplies). 
Paving in streets (except in con ­

nection with tracks). 

Sewering. 
Shelving an<l other fixtu res. 
Shingles. 
Sidewalks. 
S late. 
Spikes. 
Steel. 
Stone. 
Tools. 
T ile. 
T urn-buckles. 
Ventilating apparatus and fi x tures. 
Washers. 
\Nater. 
Water connections. 
\\1 ater meters. 
\\'ell s. 
Wire. 

MAINTENANCE-EQUIPMENT 

ACCOUNT NO . 4.--MAINTENANCE OF STEAM PLANT 

Charge to thi s account all expenditures for labor, material, tool s, 
freight, hauling of material and all other expenses incident to 
repairs and renewals of steam plant or water-power plant, includ­
ing engines and engine parts, appliances and fixtures, belts, be.It 
tighteners and fixtures, receivers, lubricators and oiling devices; 
shafting, clutches, cranes, hoists and other engine room appli­
ances; boilers, boiler fittings and appliances; furnaces, econo­
mizers, stacks, mechanical-draft machinery, pumps, feedwater 
heater s, purifiers, tanks, condensers, coal and ash conveying ma­
chinery, m echanical stokers, and other boiler-room appliances; 
piping and steam fitting, including valves, separators, water and 
sewer connections and water meters. 

Following is a li st of som e of the items chargeable to this ~c­
count : 

Ash-conveying machinery. 
Belts. 
Bel t fixtures. 
Belt tighteners. 
Boilers. 
Boiler appliances. 
Boiler fittin gs. 
Bolts. 
Cement. 
Clutches. 
Coal-conv eying machinery, 
Condenser s. 
Cranes. 
Draft machinerv. 
Econ omizer s. · 
Engines. 
E ngine appliances. 
Engine fixtures. 
E ngine parts. 
Fi r e brick. 
F ire clay. 
F reight. 
F urnaces , 
Grate bars. 
Hauling. 
H eat er s, feedwater. 

Hoists. 
Injectors. 
Iron. 
Labor. 
Lubricators. 
Oiling devices. 
Piping. 
Pipe covering. 
P ipe fittings. 
P ulleys. 
P umps. 
Purifiers. 
Receivers. 
Screws. 
Separators. 
Sewer connections. 
Shafting. 
Stacks. 
Steam fittings. 
Steel. 
Stokers, mechanical. 
Tanks. 
Tools. 
\\Tater connections. 
Water meters. 
\Yater-power machiner y. 

ACCOUNT NO. 5.-MAIN TENANCE OF ELECTRIC PLANT 

Charge to this account all expenditures for labor, materials, tools. 
freight, hauling of material and all other expenses incident to re­
pairs and renewals of electric plant, including generators and 
generator parts, switchboards, cables and feeder terminals and .. 
wiring in connection with same, storage batteries, transformers 
boosters, rh eostat s, circuit breakers, ammeters and other electric 
equipment. 

Commutator brush ers for generators should be charged to ac -
count No. 14. 

Following is a li st of some of th e items chargeable to thi s 
account: 

Ammeters. 
Boost er s. 
Cables. 
Circuit break er s. 
Feeder terminals. 
Freigh t. 
Generators. 
Gen erator parts. 
H auling. 

Labor. 
Lightning arresters and parts. 
Rheostats. 
Storage batteries, 
Switchboards. 
Switches. 
Tools. 
Transformers. 

ACCOUNT N O. 6.-MAINTENANCE OF CARS 

Charge to this account all expenditures for repairs and renewal s 
of passenger, baggage, express, freight, mail and other cars from 
the operation of which revenue is derived, including labor, ma­
terial, tools, freight , hauling of material, and all other ex~enses 
incident to the work. 

The term "cars'' includes car bodies and trucks and all fixtures 
or appliances inside of or attached to the car body or truck, except 
the electric equipment of the car. 

The cost of cars purchased to keep good the original number of 
cars should be charged to this account. 

Bell and register cord, trolley rope, incandescent lamps, commu­
tator brushes and other supplies for cars should be charged to 
account No. 21. 
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Following is a list of some of the items chargeable to this 
account: 

Axles. 
Bells. 
llell cord fi xtures. 
Bolts. 
Brakes (hand or power). t!t~ ~h~~:.nces (hand or power). 

Brasses. 
Brass fixtures. 
Brass trimmings. 
Bumpers. 
Canvas. 
Cotters. 
Curtains. 
Curtain fixtur es. 
Dashes and parts. 
Draw bars. 
Electric heat ers. 
Electroliers. 
Fare registers. 
Fenders and parts. 
Floor mats. 
Freight. 
Gates. 
Glass. 
Gongs. 
Grab handles. 
Hauling. 
Headlights and parts. 
Iron. 

Labor. 
Life guards. 
Lumber. 
Mirrors. 
Nails. 
Nuts. 
Oil boxes. 
Painting material. 
Pedestals. 
Pilots. 
Sand boxes, attached to cars. 
Sc1cws. 
Seat s. 
Srnt coverings. 
Seat fixtures. 
Sign s. 
S ig n fixtures. 
Snow scrapers, attached to car s. 
Springs. 
Steel. 
St eps. 
Stoves. 
Stov ~ fixtures. 
Tools. 
Trucks. 
Truck fram es and parts. 
\,Vashers. 
Wheels. 
\ Voodwork , 

,\CCOUNT NO. 7.-MAl NTEN ANCE UF ELECTRIC EQUIPM ENT OF CA RS 

Charge to this account all expenditures for repairs and renewals 
of the electric equipment and wiring of cars, whether revenue cars 
or work cars, including labor, material, tools, freight, hauiin g of 
material, and other expenses incident to th e work. 

The -::ost of commutator brushes, incandescent lamps, oi l and 
other supplies for electric equipment of cars should be charged 
to account No. 21. 

Following is a list of some of the items chargeable to thi s 
account: 

Armatures and parts. 
Bearings. 
Bolts. 
Brasses-arm ature, ax le, gear- case, 
Brush holders and parts. 
Canvas. 
Circuits for heat, light , power. 
Circuit breaker s, automatic. 
Commutator s and part s. 
Contact shoes for surface contact 

cars. 
Con tact shoes for third-rail cars. 
Controllers and parts. 
Cotters. 
Cut-out boxes and parts. 
Fields and parts. 
Frames for motors. 
Freight. 
Gears. 
Gear cases and parts. 
Hauling. 
Heat circuits. 
Insulating material. 
Iron. 
Labor. 

Light circuits. 
Lightning a rrest ers and part s. 
i\Iotor frames. 
Nuts. 
Pinions. 
Plows, for underground trolley cars. 
Power circuits. 
Rheostats. 
Screws. 
Shafts. 
Springs. 
Steel. 
Shifting summer and winter equip­

ment. 
Storage batteries, for storage battery 

cars. 
Tap e. 
Terminals. 
Tools. 
Trolley bases. 
Trolley fork s. 
Trolley poles. 
T r olley wh eels anrl parts. 
\Vashers. 
\\ ' iring. 

ACCOUNT NO. 8.-MAINTENANC E OF MISCELLANEOUS EQUIPMENT 

Charge to this account all expenditures for repairs and renewals 
of water cars, sprinkling cars, sand cars, salt cars, supply cars, 
other work cars, snow plows, sweepers, scrapers, mi scellaneous 
snow equipment, wagons, and all other vehicles not operated for 
the purpose of revenue, including labor, material, tools, freight 
hauling of material, and all other expenses incident to th e work. 

Repairs and renewals of all harness should be charged to th is 
account. 

Repairs and renewals of the electric equipment of all work cars, 
snow plows, sweepers, etc. , should be charged to account No. 7. 

Following is a list of some of th e items chargeable to this 
account: 

Axles, 
Bolts. 
Brakes, hand or power. 
Brake appliances, hand or power. 
Brake shoes. 
Brasses. 
Brass fixtur es. 
Bumpers. 
Canvas. 
Cotters. 
Dashes and parts. 
Draw bars. 
Electro! iers. 
Fenders and parts. 
Freight. 
Glass. 
Gongs. 
Grab handles. 
Hauling. 
Headlights and part s. 
Iron. 
Labor. 

Life guards. 
Lumber. 
l"ails. 
Nuts. 
Oil boxes. 
Painting m aterial, 
Peclestals. 
Pilots. 
Rattan for sweeper s. 
Sand boxes, attached to work cars. 
Screws. 
Snow scrapers, attach ed to work 

cars. 
Springs. 
Steel. 
Tools. 
Trucks. 
Truck fram es and parts. 
\Vashers. 
Wh eels. 
\Voodwork. 

ACCOU NT NO. 9.-MISCELLANEOUS SHOP EXPENSES 

Charge to thi s account all expenditures for repairs a n<l renewal!' 
of shop tools, machinery and appliances, such as engines, boilers , 

shafting, motors, d e. , used in general repair wurk, including labor, 
tools, coal, coke, lubricants, waste and other materi al, fuel, light, 
water and ice, wages of master m echani c, shop foreman, engineers , 
firemen and other employees engaged in operatin g shop eng ine, 
and all other expenses incident to the general repair shop s. 

Hand tools of m echanics or laborers used excl usively in con-
11 ection with work chargeable to accounts N os. r to 8, 14, 2 1 and 
..i2 , should not be charged to thi s account, but to the account hen · 
efitted by their use. 

Following is a list of some of the itl'm s chargeable to this 
account: 

Belts and belt fi xtures. 
Boiler and boiler fi xtures. 
Bolts. 
Brooms. 
Charcoal. 
Clutches. 
Coal. 
Coke. 
Cotters, 
Cran es. 
Draft machinery. 
E n gines and parts. 
i:~t n;ri~k:liances and fixt ures. 

Fi r e clay. 
Forges. 
Freight. 
Fuel. 
Furnaces and part s. 
Hauling. 
Heaters, feed water . 
Hoists. 
lee, for ice water. 
Iron. 
Labor. 

Light (la nterns and fi x tures1 o il , 
lampwick, t orch es, candl es , mean ­
descent lamps , arc light globes and 
carbon s). 

L ubricants. 
L umber. 
Mot or s and part s (for shop use 

only) . 
N ails. 
N ut s. 
Pi ping. 
Pipe covering. 
P ipe fittin gs, 
Pull eys. 
P ump s. 
Scr ews. 
Sha fting. 
Stacks. 
Stea m fitting s. 
St eel. 
T ools, m achin e, 
T ools, hand. 
W asher s. 
\ Vast e. 
\ Vater . 
\ \' elding compound s. 

TRANSPORTATIO N.-OPE R ATIO N OF POWE R PLANF 

ACCOUNT N O . 10.- POWER PLANT W A GES 

Charge to this account all expeditures for labor in the power 
plant , except labor employed in making repairs or r enewals. 

This includes the wag e.;; of the following employees: 
Boiler cleaners. 
Chief engineer. 
Engineers. 
F iremen. 
Coal passer s. 
Oiler s. 

Gen erator tender s. 
O ther labor (boiler room). 
O ther labor (engine room). 
Switchboard t enders. 
W ater tenders. 

ACCOU NT N O. I I. - FUEL FOR P OW E R 

Charg e to this account all expenditures for coal, oil or gas used 
as fuel, or other fuel used at power plant, includin g fr eight an<l 
hauling. 

ACCOUNT NO . 12.-WATER FOR POW E R 

Charge to this account all expenditures for water used to pro­
duce steam or to operate a water-power plant. 

ACCO U NT NO. 13.-LUBRICANTS AND W ASTE FO R POWER PLANT 

Charge to this account all expenditures for luhrication of power 
plant, includi ng oil. grease, waste, rags, etc. 
,\CCOUNT :\'O. 14.-M I SCELLANEOUS SUPPLI ES AN D EXP E NS E S n F 

PO W E R PLANT 

Charge to this account all expenditures for operation of power 
plant not otherwise provided for. 

Following is a list of som e of th e item s chargeable to thi~ 
account: 

Boiler compound. 
Boi ler inspection. 
Brooms. 
Brushes, flue. 
Brushes, fo r generators. 
Bru shes, for scrubbing. 
Bucket s, 
Cham ois skins. 
Dusters. 
E mery cloth. 
F ire buckets. 
Fir e ext in guishers. 
r.~rnet paper. 
Hose. 
lee, for ice water. 
Light (lanterns and fi x tures, o il , 

lam pwick , torches, candles, in can -

descent la mp s, arc light g lobes and 
carbon s). 

M ;, tch es. 
Mops. 
Oil cans. 
Packing. 
Polish. 
Sand paper. 
Soap. 
Sponges. 
Sprinkl ing can s. 
T ools. 
vVater (except water char ged in 

account No. 12). 
\,\Tater gage glasses. 
\ -Vaste can s. 

ACCOU N T NO. 15.-HIRED P O W ER 

Charge to this account all expenditures for power purchased 
from other compani es or power plants. 

TRANSPO RTATION-CAR SERVI CE 

ACCOUNT NO. 16.-SUPERI NT END EN CE OF TRANSPORTATION 

Charge to this account wages of divi sion superin tendents. th eir 
a ssistants and aids, road officers , inspectors, and others employed 
in superintending transportation. 

*I_ncome from the sale of power, t_o the extent only of the cost of p ro ­
ducm g the p~wer sold, should be credited to operation of power plant. Profit 
or loss result1_ng fwm the sale of power should be carried directly to incom e 
account, as "mcome from other sources, " or as a "deduct ion from incom e." 
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ACCOUNT NO. I7.-WAGES OF CONDUCTORS 

Charge to this account wages of conductors engaged in operat­
ing revenue cars. 

ACCOUNT NO. I8.-WAGES OF MOTORMEN 

Charge to this account wages of motormen engaged in operating 
revenue cars. 

ACCOUNT NO. 19.-WAGES OF OTHER CAR-SERVICE EMPLOYEES 

Charge to this account wages of starters, transfer agents, switch 
tenders, trolley m en, trail-car couplers and other car-service em­
ployees. 

ACCOUNT NO. 2O.-WAGES OF CAR-HOUSE EMPLOYEES 

Charge to this account wages of car-house foremen, watchmen, 
car placers, car shifters, car and motor inspectors, car cleaners, 
lamp and headlight tenders, car oilers, car-stove firemen, trolley 
oilers and other car-house employees not engaged in making re · 
pairs or renewals. 

The cost of shifting cars for the purpose of repairs or renewal s 
should be charged to account No. 6 or 7. 

ACCOUNT NO. 21.-CAR-SERVI CE SUPPLIES 

Charge to this account all expenditures for lubricants and waste 
for cars and electric equipment of cars, incandescent lamps, oil and 
other supplies for lighting cars, water and other supplies for clean­
ing cars, fuel for heating cars, bell and register card, trolley rope , 
commutator brushes, tools and other materials and supplies, ex­
cept such as are used for repairs or renewals of cars or electric 
eq_uipment of cars. 

Following is a list of some of the items chargeable to th:s 
account : 

Batteries, dry, for electric bells in 
cars. 

Bell cord. 
Brooms, for cars. 
Brushes, for car washing. 
Brushes, for motors. 
Buckets, for car washing. 
Candles. 
Chamois skins. 
Chimneys for headlights. 
Coal hods for cars. 
Dusters. 
Fur.! for cars. 
Fuses. 
Hose, for car washing. 
Illuminating oil. 
Incandescent lamps. 
Kindling. 

Lamp wicks. 
Lubricants. 
Matches. 
Mops. 
Oil cans. 
Pokers. 
Polish. 
Rags. 
Register cord. 
Shakers. 
Shovels. 
Soap. 
Sponges. 
Stove blacking. 
Tools. 
Trolley rope. 
Waste. 
Water, for car washing. 

ACCOUNT NO. 22.-MISCELLANEOUS CAR-SERVICE EXPENSES 

Charge to this account all expenditures for secret inspection, 
transfers and tickets, conductors' books, punches, portable reg­
isters, tools for motormen, employees' badges and uniforms; cost 
of getting derailed cars on track and removing obstructions and 
wreckage; miscellaneous expenses of car houses, including fuel, 
light, water (except water used for car washing) and ice, and all 
other car-service expenses not otherwise provided for. 

Water used for car washing should be charged to account 
No. 21. 

Following is a list of some of the items chargeable to this 
account: 

Badges for employees. 
Buckets for car houses. 
B1·ooms for car hou ses. 
Conductors' books. 
Conductors' fare boxes. 
Conductors' punches. 
Fire buckets. 
Fuel for car houses. 
Fire extinguishers. 
Hose for car houses. 
Ice for ice water. 
Light (lanterns and fixtures, oil, 

lampwicks, torches, candles, incan-

descent lamps, arc light globes and 
carbon s). 

Portable registers. 
Secret inspection expen ses. 
Sprinkling cans. 
Tickets. 
Tools. 
Tools for motormen. , 
Transfers. 
Uniforms. 
Water , (except water for car wash­

ing). 
\/,'recking expenses. 

ACCOUNT NO. 2J.-CLEANING AND SANDING TRACK 

Charge to this account all expenditures for cleaning, greasing, 
watering, sprinkling and removing dirt from track, sanding track. 
including wages of men engaged in the work, cost of sand and of 
hauling, drying and distributing same, cost of track brooms and 
other tools, curve grease, water for sprinkling and watering track, 
and all other supplies and expenses incident to the work. 

The feed and keep of horses used in connection with this work 
should be charged to account No. 30. 

The cost of repairs and renewals of harness and wagons, water. 
sprinkling and sand cars used in connection with this work should 
be charged to account No. 8. 

This account should not include cost of sprinkling rendered· 
necessary by repairs or construction of t rack or paving. 

The cost of sprinkling street (except tracks) in front of or ad­
jacent to company's property should be charged to account No. 32 

Following is a list of some of the items chargeable to this 
account: 

Curve grease. 
Fuel for sand dryer. 
Sand. 
Sand dryer and parts. 

Shovels. 
Track brooms. 
Track brushes. 
Water. 

ACCOUNT NO. 24.-c-REMOVAL OF SNOW AND ICE 

Charge to this account all expenditures for removal of snow and 
ice from tracks, whether done by the company or otherwise, in­
cluding labor, material, tools and expenses, cost of salt and de­
livering same in car houses or bins, and the wages of men engaged 
in salting the track and operating snow l)lows, sweepers, scrapers, 
etc. 

The feed and keep of horses used in connection with this work 
should be charged to account No. 30. 

The cost of repairs and renewals of harness, wagons, salt cars, 
snow plows, sweepers, scrapers and miscellaneous snow equipment 
used in connection with this work should be charged to account 
No. 8. 

GENERAL 
ACCOUNT NO. 25.-SALARIES OF GENERAL OFFICERS 

Charge to this account salaries of president, vice-president, sec­
retary, treasurer, auditor, general manager, assistant general man­
ager, chief engineer, general superintendent, purchasing agent 
and all other officers whose jurisdiction extends over the entire 
system. 

ACCOUNT NO. 26.-SALARIES OF CLERKS 

Charge to this account the salaries of bookkeepers, cashiers, 
receivers, paymasters, stenographers, clerks employed in counting 
cash, tickets and transfers, and all other clerks employed in the 
general office or elsewhere. 

ACCOUNT NO. 27.-PRINTING AND STATIONERY 

Charge to this account all expenditures for printing, stationery 
and stationery supplies, except as hereinafter provided. 

The cost of printing transfers and tickets should be charged to 
account No. 22. 

The cost of printing briefs and other legal papers should be 
charged to account No. 34 or 35. 

The cost of printing signs, posters and other advertising matter 
should be charged to account No. JI. 

The following is a list of some of the items chargeable to this 
account: 

Arm rests. 
Binders. 
Blanks. 
Blank books. 
Blotters. 
Blotting paper. 
Carbon paper. 
Coin bags. 
Copy (impression) books. 
Copying brushes. 
Dating stamps. 
Envelopes. 
Eyelets. 
Eyelet punches. 
Erasers. 
Hektographs. 
Indexes. 
Ink. 
I nk stands. 
Ink erasers. 
Letter presses. 
Mechanical calculators. 
Mimeographs. 
Money tags. 
Money wrappers. 
Mucilage and brushes. 
Numbering stamps. 
O il paper. 
P aper (all kinds). 
Paper baskets. 
Paper clips. 

Paper cutters. 
Paper fasteners. 
Pa per files. ' 
Paper weights. 
Pencils. 
Pencil erasers. 
Pens. 
Pen holders. 
Pen racks. 
Pins. 
Printing (except printing charged to 

accounts Nos. 22, 31, 34, 35). 
Rubber bands. 
Rubber stamps. 
Rulers. 
Scrap books. 
Sealing wax. 
Seals. 
Shears. 
Shipping tags. 
Shipping tickets. 
Short-hand books. 
Sponges. 
Sponge cups. 
Tissue (impression) paper. 
Typewriters. 
Typewriter supplies. 
Twine. 
Waste baskets. 
Wrapping paper. 

ACCOUNT NO. 28.-MISCELLANEOUS OFFICE EXPENSES 

Charge to this account the cost of office supplies, repairs and 
renewals of office furniture, wages of janitors, porters and mes­
sengers, and all other office expenses. 

The cost of printing, stationery and stationery supplies should 
b~: charged to account No. 27, except as otherwise provided. 

Following is a list of some of the items chargeable to this 
account: 

Brooms. 
Brushes. 
Buckets. 
Chamois skins. 
Dusters. 
Fuel. 
Ice. 
Internal revenue stamps. 
Light. 
Mops. 

Newspapers. 
Periodicals. 
Postage. 
Soap. 
Sponges. 
Sprinkling cans. 
Towels. 
Towel service. 
Water. 

ACCOUNT NO. 29.-STORE-ROOM EXPENSES 

Charge to this a·ccount all salaries and expenses in connection 
with store rooms, including cost of sending material and supplies 
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from general store room to branch store rooms,-and the collecting 
of scrap material. 

ACCOUNT NO. 30.-STABLE EXPENSES 

Charge to this account the cost of feed, keep and shoeing of 
horses, replacing horses lost by death or worn out in service, de­
preciation in value of horses, and all other stable expenses. 

This account should include the stable expenses of all horses, 
regardless of where they are used. 

Repairs and renewals of harness and vehicles should be charged 
to account No. 8. 

Following is a list of some o f the items chargeable to thi s 
account: 

Bedding. 
Blankets. 
Brooms. 
Brushes. 
Buckets. 
Chamois skins. 
Curry combs. 
Dusters. 
Feed. 
Fire buckets. 
Fire extinguishers. 
Fuel. 
Horseshoers, wages of. 

Horseshoeing supplies. 
Horseshoeing (by contract) . 
Hose. 
Hostlers, wages of. 
Ice. 
Light. 
Medicine. 
Salt. 
Sponges. 
Sprinkling cans. 
Stablemen, wages of. 
Veterinarian (salary or fees) . 
Water. 

ACCOUNT N O. 3I.- ADVE RTISI N G AND ATTRACTIONS 

Charge to this account the cost of 2dvertising of every descrip­
tion, including printing handbills, dodgers, posters, folders, etc.: 
net expense of music, parks, park properties and resorts (after 
deducting all income from admittance fees, sale of privileges, etc.). 
and all donations made and other expenses incurred for the pur­
pose of attracting travel. 

ACCOUNT NO. 32.- MISCELLANEOUS GENERAL EXPENSES 

Charge to this account the cost of public telephone servi ce. 
maintaining and operating private telephone system, telegrams, 
subscriptions and donations (except those provided for in account 
No. 31), traveling expenses of general officers and others con­
nected with general office, and contingent expenses connected 
with the general management not otherwise provided for. 

ACCOUNT NO. 33.-DAMAGES 

Charge to this account all expenditures on account of property 
damaged and persons killed or injured, salaries and expenses of 
claim agents, investigators, adjusters and others engaged in the 
investigation of accidents and adjustment of claims, salaries, fees 
and expenses of surgeons and doctors, nursing, hospital attend­
ance, medical and surgical supplies, fees and expenses of coroners 
and undertakers, fees of witnesses and others, except lawyers' fees 
and court costs and expenses. 

Following is a list of some of the item s chargeable to thi s 
account: 

Accident insurance premiums. 
Adjusters' expenses. 
Adjusters' salaries. 
Claim agents' expenses. 
Claim agent s' salaries. 
Coroners' fees and expen ses. 
Damage claims for ejectment fr om 

cars. 
Damage claims for electrolysis. 
D <,mage claims for horses killed or 

injured. 
Damage claims for persons killed or 

injured. 
D amage claims for property dam­

aged. 
D amage claims for wagon s or vehi­

cles damaged. 
D octors' expenses. 

Doctors ' fees or salaries. 
F uneral expenses. 
I-I ospital expenses. 
Inv estigators' expenses. 
Investigators' salaries. 
M edical supplies. 
N urses' expenses. 
N urses' fees. 
Premiums for accident insurance. 
Surgeons' expenses. 
Surgeons' fees. 
Surgeons' salarie s. 
Surgical supplies. 
Undertakers' expenses. 
Undertakers' fees. 
\Vitnesses' expenses. 
\Vitnesses' fees. 

ACCOUNT NO. 34.- LEGAL EXPENSES I N CONNECTION WITH DAMAGES 

Charge to this account all legal expenses incurred in connection 

1 with the defense or settlement of damage claims. 
The compensation of the general solicitor or counsel and other 

attorneys engaged partly in the defense and settlement of damage 
suits and partly in other legal work should be apportioned be­
tween this account and account No. 35. 

The term "legal expenses" should be understood to include the 
salary of general solicitor or councel, salaries, fee s and expenses of 
attorneys, fees of court stenographers, unless included in court 
costs, cost of law books, printing of briefs, court records and other 
papers, court costs, expenses connected with taking depositi ons, 
and all other court expenses. 

ACCO U NT NO. 35.-0THER LEGAL EXPENSES 

Charge to this account all legal expenses except those incuffed 
in connection with the defense or settlement of damage claims. 

The compensation of the general solicitor or counsel and other 
attorneys engaged partly in the defense and settlement of damage 
suits and partly in other legal work should be apportioned be­
tween thi s account and account No. 34. 

ACCOUNT N O. 36.-RENT OF LAND AND BUI LDINGS 

Charge to this account all rents p:1id for land and huildin g-s 11 sed 
in the operation of the road. 

ACCOUNT NO. 37.-RENT OF TRACKS AND TERMINALS 

Charge to thi s account all rents paid for tracks and terminal s_ 
bridge rentals and toll s. 

The word "terminals" is not m eant to refer to depots, car houses 
or other buildings at the terminus of the road. Rents for these 
should be charged to account N o. 36. 

ACCOUNT N O. 38.- I NSURANCE 

Charge to t
0

his account the cost of fi re and boil er insurance. 
ACCOUNT N O. 39.-TAXES 

Charge to this account taxes on real and personal property used 
in the operation of the road, track taxes, franchise taxes, taxes 
upon capital stock, taxes upon gross earnings, car licenses, and 
other vehicl e licenses. 

FORMS OF MONTHLY AN D AN NUAL R E PORTS 

MONT HLY REPO RT.-EARNINGS FROM OPERATION 

Passenger receipts ......................... . 
Chartered cars .............................. . 
Freight .. ................................... . 
Mail . ... .................................... . 
Express .............................. . ..... . 

Gross earnings from operation ........... . 
Operating expenses . .................... . 
Net earnings from operation ............ . 

INCOME FROM OTHER SOURCES 

Advertising . . ............... ... ............. . 
R ent of 12.nd and buildings ... . .............. . 
R ent of tracks and terminal s ................. . 
Interest and dividends on securities owned ... . 
Interest on deposits .. .... ..... . ............. . 
Miscellaneous ...... .. ..... ................. . 

Total income from other sources ........ . 
Gross income 

DEDUCTION S F RO M INCO ME 

Interest on funded debt. . .. ................. . 
Interest on real estate mortgages ........ , .... . 
Interest on floating debt. .. .................. . 
R entals of leased lines ....... ................ . 
Miscellaneous .. .... . ....... ................ . 

Total deductions from incom e . ........... . 
Net income . . . . ... . . . ... . ... . ... ........ . 

DEDUCTI OJ\"S F ROM NET I NCOME 

Preferred stock dividends .................... . 
Common stock dividends .......... . . . ....... . 
Additions and betterments .......... .. ....... . 
Sinking fond . .. .... . . ...................... . 

Total deducti ons from net income ....... . 
Surplus for month .. . .. . ... . ............ . 

Surplus carried forward fro m last m onth, as per 
balance sheet .. . . ..... ... ... . .. .. ....... . 

Surplus at end of month, as per general balance 
sheet ... .... ... . ... ..................... . 

ANNUAL REPORT.- EA R NINGS FROM OPERATION 

Passenger receipts ....... . .................. . 
Chartered cars . ............. . . . .. . .......... . 
Freight ..... .. .. . . ... . . .......... . .......... . 
1'Iail . ....... . .... .. . ........................ . 
Express ... . ...... .. . ....................... . 

Gross earnin gs from operation ........... . 
Operating expenses . .................... . 
Net ea rnings from operatio n ............ . 

INCOME FROM OTHER SOURCES 

A dverti sing .... ... ... . ....... ............... . 
Rent of land and buildings . ................. . 
Rent of tracks and terminals ................ ; 
Interest and dividends on securities owned .... . 
Interest on deposits ..... . .................. . 
Miscellaneous .............................. . 

Total incom e from other sources ......... . 
Gross income ............... . ........... . 

DEDUCTI ONS FRO M INCO~IE 

Iriterest on funded debt. ............ . ........ . 
Interest on real estate m ortgages ..... . ....... . 
Interest on floating debt ....... : ............ . 
R entals of leased lines ...... . ........ . ....... . 
Mi scellaneous .. .. .................. .. ...... . 

T otal deductions from incnme .......... . 
Net in com e ...... . .. . .. . · .. .. ............ . 
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DEDUCTI O NS F ROM NET INCOME 

Preferred stock dividends . .... ........ .. ... . 
Common s1ock dividends . .. ..... ... ...... ... . 
Additions and betterments .................. . 
Sm king fund ............................... . 

Total deductions from net income . ...... . 
Surplus fo r year ..... . .. .. . ... .. .. ....... . 

Surplus carried forward from beginning of fi scal 
year, as per balance sheet .......... ... .. . . 

Surplus at close of fiscal year, as per general 
balance sheet . ............. .. . .. . 

REMARKS 

If deficit be shown in monthly or annual report, substitute the 
word "deficit" for ''surplus." 

In monthly reports, the month 's proportion of each item under 
" Income from Other Sources," "Deductions from Income," and 
'' D eductions from Net Income," should be debited or credited. 
currently, each month. If th e exact amount is not known, it 
should be estimated. 

In monthly reports, charge to accounts Nos. 36, 37, 38 and 39, 
respectively, the month's proportion of the total annual charge 
for rent of land and buildings used in the operation of the road, 
rent of tracks and terminals, insurance and taxes , as nearly as the 
same can be ascertained, and not the amount wI1ich may have 
been actually paid in the month. 

If a company conducts the business of selling or renting ad­
vertising space in its cars, instead of leasin g the privilege so to do 
tri someone else, the amount shown as " Income from Advertising" 
should be the net income from thi s source after deducting all 
expenses of conducting the business. 

"Income from R ent of Land and Buildings" refers to rents re­
ceived from real estate not used in the operati on of the road. and 
the amount shown in the report should be the net amount r e­
ceived after deducting all taxes, insurance, water r eets or rates, 
cost of repairs, and other expenses connected with such real 
estate. 

Under "Miscellaneous Income" should be shown th e incom e 
from sale of power in excess of the actual cost of producing the 
power sold. 

Income from th e ooeration of oarks. park resorts, o r similar 
propertv. should ;:i poPar under "Miscellaneous Income," and the 
amount shown shol'ld be th e net amount received after deducting 
all exoenses conn ected with such ooeration. 

If adverti sin Q' r es11lts in a loss, if power is sold at less than th e 
cost of producin g it. or if the exoe11ses in connection with real 
estate not used in the ooeration of the road exceed the income 
fr0m that sonrce, th e loss or deficit should appear under "Mis­
cellaneous Deductions from In come.' ' 

•• 
Statistics-Their Use and Abuse 

BY E. D. HIBBS 

In discussing any ph ase of accounts it is necessary to bear in 
mind that the d11ti es of th e railway auditor are to see that all 
mon eys due to the company are promptly turned over to the 
officer appoi nted as custodian of the company's funds, and that 
the source from " ·hence this m oney is received should be plainly 
indi cated : that th e disbursements of the company's moneys, upon 
proper authority, be so charged upon the books of the company 
that each department of the company's service should bear its 
proper proportion of the expense; that the statements taken from 
the hooks of th e company show to the stockholders and bond­
holders, through their board of directors, the financial condition 
of the company, the source from which its revenue is received 
and the manner in which it is expended: and that the manager 
or superintendent be furni shed details of expense and revenue that 
will enable him to operate the road economically. With these 
points borne in mind, it will be readily seen that the compilation 
and proper arrangement of figures, commonly termed statistics, so 
as to convey to th e mind of the party interested information 
necessary for the proper management of the company's interests, 
must enter very largely into the auditor's daily labor. 

A bald statement of fact s, such as are only too frequently the 
only information given out fro m the accounting department, if 
not supplemented by statistical information, will never reveal the 
weak points in a company's management . I have never known 
statistics to prove other than valuable information, and frequently 
they have been the means of starti ng investigations leading to 
economies that have contributed largely to a company's financial 
success. It is not necessary, however , to incorporate into a 
report for the benefit of stockholders and others outsid e of the 

direct management of affairs a mass of statistical information 
that only tends to mystify those not initiated into the 
technical details of management and divert the mind from 
the actual finanfr1l and physical condition of the property which 
it is the purpose of the report to expose. But for the guidance 
and information of the superintendent and others directly in charge 
of operations, etc., and who are responsible for the result of the 
management or mismanagement of the company's various in­
terests, statistical information cannot be given in too great detail. 

Without opening the question of which is most desirable as 
a basis for comparison "per passenger carried," or "per car-mile 
run," I cannot conceive how a superintendent in charge of a 
division can possibly be in possession of the necessary information 
tc, intelligently operate his lines without the knowledge con­
veyed to him by this means. In addition to this, the general 
superintendent or manager should have for his information in 
making cumparisons with other lines as to cost of operating, the 
physical characteristics of the different lines comprising the sys­
tem of which he is in charge-curves, grades, congestion of street 
through which they run, etc. The engineer in charge of power 
houses should know the number of pounds of coal necessary to 
convert a pound of water into steam. and so on through all the 
ramifications of the system. 

No accounting department is fulfilling the purpose for which 
it was created that does not furnish information of this nature, and 
it should be furnished in the shape of statistics that will enable 
each m:in interested to comprehend thoroughly the part he is 
bearing in the success of the company to which he is attached. 

That the value of statistics may not be detracted from by in­
discriminate distribution, care should be taken to place before 
each party in charge of a certain line of work the figures referring 
to that line of work only. Power-house statistics would have 
no value when placed in the hands of a division superintendent 
whose duties have no connection with the operation of the power 
house, and platform or car house expenses convey no information 
when given to an engineer in charge of power houses. But on 
the other hand, wattmeter readings and expense statistics of one 
power station properly tabulated and compared with those of 
another station bring forcibly to the mind of the man in charge 
that one station is producing power at a higher cost than the 
other in some particular, and he naturally seeks to remedy it to 
the manifest better interest of the company. 

Statistical information enters largely into an intelligent under­
standing of the earnings of lines on which transfers are issued 
and received. Very few roads give credit to the line receiving a 
transfer issued by a connecting or intersecting line of the same 
company. To points where summer travel is very heavy-reached 
by a particular line of cars receiving transfers from feeder lines 
and on return trip passengers have the option of returning home 
from the transfer point by more than one line of cars, unless the 
line receiving the transfer is given a proportion of the original 
fare, entailing a more detailed audit of transfer business than is 
practical with most roads-a statistical report of the transfer busi­
ness is absolutely necessary to explain the difference in earnings. 
I have in mind a line on which several summer resorts are located 
that is intersected by two belt lines, one of which carries most of 
the passengers to the point of intersection, while in returning 
passengers almo.<;t invariably use the other belt line. The earnings 
of the belt line carrying the passengers to the intersection and 
receiving the original fare shows earnings of 35 cents per car-mile. 
while the belt lin e carrying passengers from the intersecting point 
and receiving the transfer shows earnings of 26 cents and 27 cents 
per car-mile. The adjustment of the transfers so as to give a part 
of the value to the accepting line is no doubt the most desirable 
way to cover the point, but a statement showing the number of 
transfers carried on each line by car and by trip, and the percent­
age of total passengers carried on transfers. would reveal the 
cause of discrepancy in earnings. 

The opinion is frequently expressed by persons connected with 
large systems of street railways that the cost of placing statistical 
information in the hands of the parties to whom such information 
is of value, is greater than would be warranted by any benefit 
accruing to the company from their use. Steam roads have long 
ago recognized 1he fact that the compilation of statistics is a 
11ecessary expense connected with a well-organized accounting de­
partment, and while it bears all the odium attached to a non­
revenue producing department, the discontinuance of such in­
formation is never contemplated. Street railway systems have 
the prejudices and traditions of years to combat. Horse rail­
roads. as a rule, paid dividends to the stockholders and no ques­
tions are usually asked in such cases. But to-day the capital in­
vested in street railways is so greatly increased that the earning 
capacity of almost all systems have been taxed to their fullest 
extent to pay fixed charges while dividends are not yet in sight 
Any agency that contributes to the economical operation of a 
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r(Jad is of g reat imp u rtan cc, and strcl't railway sys tem s 111u ~t 
treat their accounti ng department with libcraJity to enable th e 
parti es in charge to aid in producin g t he r esults fnr whi ch a ll ar c 
laboring. 

Let me say in conclu sion that, wh ile sta ti stic s ar C' not uf sui'li ­
c it·nt value to occupy th e first pl ace in the mind of the a uditor , 
they arc of such vast impurtancc that mu ch nwrC' a tt ention conld 
bl' ve ry safely given them than is now gcnnallv th e case. 

--- •♦• ~ -

Car Mileage, How Arrived at, and Its Use 

ll \' ;\, II . FOl!ll 

T h e subi cc t assig ned to m e is somewhat limited in its scu 1> •· 
Lci 1,g ~tati sti cal in it s nat ure (a s has pr oh alilv bee n shuw:i '1i~; 

!\fr. Hibbs in hi s p~1·er) a nd for that reaso n int, ·rcst in its :li;-
1: nssif• n is limited to tl :c ac countin g departm ent , to who se lot ~:ut 
crall y fa ll s the preparation of stati stic s, and the operating cl cpart ­
,11ent, which make~ u se of th e same in dete rmining the ,ct•-1;tl 
status ,,f affairs in its contro l, or in sugges tin g n eed ed cco1w111 ic.-­
or i1•1prc,, e111ents , ,,.- 11 :c1, a lo n e a rc cl emunstratl'd ]iy this m e:rns . 

Exe,utivc of-licers a nd directurs as a rul e do n o t ta ke the intere , t 
th ey sh o ul d in th e stati stical informati o n we place in their hand s 
daily. weekl y month ly a11d annually , at the expcn sc of cardul 
forethought, g reat labor and compreh en si\'e th o roughn ess. This 
;nforrnatior; is ,, 01 thy of car eful study, whi ch , i f b estowed , wnu:,J 
1'1cate in many ir.~tances t he diffi culti es whi ch are hincl erin "" the 
fi11a11 cial succC'ss oi some of o ur systems. It is true these g.;;~1:lc­
m en have oth er and v1eig hti er matter s to occupy their tim e an<l 
attention, an d our st<dcm ents, th e refo re, in m ost cases find s1:,2·]1t 
a ppreciation a nd littl e study fro m th em, but the general m ana~er 
or the h ead of ,he tt;icsportation department , wh o car efull v co t,·· 
8.iders them, gas hdp ;:i nd m a ny suggest ions whieh assis t i1i111 in 
the cli s,h arge of hi , r e~ po nsibl e duti es. 

Th e ''ca r -mil e" with m a ny roads h as beco m e the unit of ca lcu­
lati o n . T hi s sh o uld be the case with all , as from th e showin g 
made from thi s unit fi g ures can be m ade wh ich will un errin o-lv 
determine many vexi n g q uesti o n s of m a nagement. 

0 

· 

HOW A RRIY ED ,\ T 

O n our system th e figures arc arrived at in a s imple and sati s­
factory manner. 

Our en gineer, wh o has accu rate ly m easured each ro ute. makes 
of it a blu e print diagram, whic h shows distances between te rmin i, 
crossO\·er s an~ connecting po i1~t s, a nd which is. framed a nd h~ng 
over the desk 111 the conductors room at the stati o n. 

T h e conductor is required to note o n trip sh eet the po int s from 
and to for first h alf of fir st trip and las t h alf of la st trip, so that 
the exac t mo\' ement of hi s ca r can b e det erm ined. T o n ote th e 
number of full trips m a de a nd ca lculate th e mileage for hi s day ' s 
run. Th ey a re g·cnerally correct in their fi g ures, and with th e a t ­
tention giYen them by the accounting departm ent soon bec o m e 
accurate in their calcul ation s. T hi s mil eage is carefu lly ch eck ed 
by a cl erk fami liar with runs, d ista nces, etc. , and beco m es a part 
of the stati sti cal record of the company' s business. T h e stati o n 
for eman also enter s the total mil eage daily fo r each car upo n a 
monthly sta t ement. which , wh en completed, is sent to th e superin ­
tendent . 

ITS USE 

vVe probably make a m ore extend ed u se of o ur milea rre than 
m ost roads, a nd, therefore, every effort is m ade to insure ~or r ec t­
ness. A statement is made w eekly and m o nth ly fo r th e general 
m an ager,_ sh ~wing a m o n g· oth er things the earnin gs per car-m ile 
of each hn e 111 th e system, a nd th e average to t al, fro m whi ch h e 
can sec at a glan ce wh at lines are n o t up to t h e sta ndard, and 
a nd changes in sch edul es eff ecti n g h eadway and runnin g time, are 
s_ug_g ested to o \' erco m e th e loss . T h e m o nthly earnin gs a nd sta­
tt stt <;s statement sh o ws the earnings and o perati n g expen ses ( in 
~leta11) per car-m ile, co mpari s?n bei n g made with prev io u s yea r. 
f he monthly statem ent of mil eage of ca rs p repared by stati o n 
fo rem en is u sed in m ak in g up th e reco rd sh owi n g· the liie oi 
wh eels which are contracted for under a guaranteed mil eage. of 
tr o ll ey wheels, m o to r s, m ot o r bearings, gea rs, pinio n s a nd oth er 
11arts of th e equipm ent, which r ecord is m a de the te st o f th e effi ­
cien cy a nd econo my of the particular kind o r design used. O ur 
p~wer is r ented, a~~ th e ba sis of compen satio n is a ra t e per ca r ­
mtle. O ur advert1s111g contract is upon basis of p er car-clay so 
many miles. ___ __. .... ._. __ _ 

The Carrying of United States Mail Matter on Inter­
urban and Street Railways 

IlY \V, S. IJBIMOCK 

During th e meeting of thi s h o no ra ble bo dy at N iaga ra Fall s last 
yea r I h ad the honor o f m akin g a few remark s wit h a view ot 

!, rin g in g a h,'.u t a :iiscu~siun upon the suli je<.:t of electr ic railways 
ca rr y 111 g Urntcrl S tate~ mails, and wh il e th e discus sion was !Jrict 
(or the w;mt of timL", it was at lC'a~t the mean s of gettin g th e sub­
J('Ct he h re yo u durin g thi s co n ve nti o n. The only l'rror the ex­
t·cntivc ,·,, 111111itt •~c h as m ade is in not g 1v111 g thi s pape r 
t< , som l' one with a wider cxpn1encc a nd more com pet ent tu b y 
tli L· suil jL·ct befo re yo u than I . H owever , I con si der it an honor 
for a11yr,11e tu be ca ll ed upon to address thi s cun,·-cntion, and a 
duty which no on e can afford to shi rk so lon g a s h e is a member 
of the a~s,>c iati on. Th erefo re, if in my attempt to lay a few liri d 
s tati stic ~ IJdore yo u f a111 alJle to b1·ing forth some a-ood di -; ­
n1ssions from th e m ore experienced members, I feel ;he result 
wi ll he a h l' ncfit ',o th e a~sociatio n and elec tri c rai lway ea rnin g s in 
general. 

There is probably nothin g, or o ne mi g h t say, no one thin g which 
~~ of m o re importa ncc to the pcrfection of a n ab,ol utely sati~­
lactor_y mai l se r vice th an the savi n g of time; th e electric canceling 
marh111t· an d thc numero us co nt rivances ·of the manufacturers' 
craft L" mp luyed in the handlin g of mail matter, all aim at the one 
end-cco1wmy of time. This is probably the most potent argu­
ment in iavor of t h e elec tri c car se rvice for the transmittal of m ail 
matter to and from depots, sub and suburban stations to t h e main 
post office s. A s a gen era l proposition th e sch edule' time of the 
elcctric cars is abso lutely to be depended on; experien ce has 
demon st rat ed that the li ~t of casualties li kely to interfere with the 
progress uf a ca r upon its designated r o ute is small er than that 
whieh often hind ers the wagon ser vice. In the case of the Omaha 
office, whl're I have had the best opportunity for obser\'atinn, a 
noticeable gain is made in th e serv ice between Omaha and Coun­
c il Bluff~. a di st a nce of S mil es, and Omaha and South Omaha, 
of the same di st:mcc. H ere th e advantage is not confined tu the 
sav ing ui tim e, but in the increased number oi dispatch es it is 
possible to make. The fr equency and regularity of time on the 
el ect ri c ca1 lin es makes it possibl e to dispatch mail matter from 
nne office to a nother, or from main office to sub-s tat io n s to the 
best po ssi ble advantage-, si n ce the time ean b e regulated ' bv the 
dispatching office a t wi ll in order to m ake certai n outgoin g. trips 
uf e~rri er_s, whom it mi g ht be imposs ibl e t o r each if the regular 
n11111111g t11ne of the r egular m ai l train s mu st b e con si dered, o r th e 
poss ibili ty of u si n g th e wago n ser\'ic e. Before th e u se of the 
car sen·i ce fo r thi s purpose, a nd when the railroad h ad to be 
dep ended on io r the tran smittal of mail between Omaha and Coun­
ci l B lu ffs, Omaha bu 5in ess m en fr equently asse rted that it was 
easin and more s2 ti sfac tory to transact bu si n ess by lette r with 
C hi cago than with Coun ci l Bluffs: almost as broad a statem ent 
might be made in r egard to South Omaha. A~ a n exampl e of the 
cliffere11<:e between the two m odes of servi ce, the D enver fast mai l 
which r each es the Omaha office via th e electric cars at 4:18 P. M.'. 
get s into the h ands of the ci ty distributors from ten to fift een min­
utes s0oner th an ,,·h en the wagon s are depended on. Thi s means 
the h an dlin g of an imrne.n se number of letters whi ch reac h th e 
ca rri er s in ti m e to be tak en o ut o n th eir last afternoon trip , there­
by bein g de li\' e red to the pat ron s of that office o n the aiternoon of 
the sam e day, instead of the following m o rning, a nd preventing a 
<l~lay of 301 nething like seventeen h ours. Th is great advantage, 
u r course, r elates to letter m ai l. which is the first to b e con ­
s_i der ed. The ad.vantage is ob\' io u s ii you happen to be in a posi­
t10n to obsen ·e the differen ce in time when the letter s are con­
n>'.ed by t h e cars, as contra"led with that at which the wagons 
dd1 ve r the papers b ro ug ht by the sam e tra in . I n th e interim be­
tween the two deliverie~ the letter s ha\' e been tossed on the table 
back ~t;:unped , and have fo und their way into the deft hands of th ~ 
distributors an d a r -:: being rapidly th rown to their ultimate desti­
nati o n. 

O n e can o nly realize th e vast importa n~c of ten or fifteen min­
utes under certai n conditi o n s when he has missed a train by fiv e 
minutes, or reali ~c wh at can be accompl ished in the sa m e time 
afte r h e has watch ed the di stributing of a fast mail: what h o urs 
a nd days a re to n :an, m o m ents a re to letters. A clerk in the 
Omaha office said to m e recently: "The return to wagon ser\'iee 
fro m the electric ca1· sy~tem would be a plunge backward into t he 
dark ages, which I trust ,ve will nev er experi ence." lVIai ling cl erks 
and di stributor s a lik e a re unanimous and even enthusiastic in th eir 
co mmenda ti o n of th e electric cars as a m ean s of tran sit for mail 
1_11atters, so_ fa r ~s I am ad\'isecl. \ Vhere sub-sta ti o ns a re supplied 
l ro m a m a rn office , the advantage of the cars admits of no ques ­
t ·.o n; th e t im e saved in t h e actual trans mi ssio n o f the mail to and 
irom is abc,ut o n e-ha lf. so tha t where ca rri er ser \' ice enter s in as a 
mean s to be con sidered the patron s of the o utl y in g district s are 
given an immeasurably bette r a nd m o re sati sfacto r y se r\'ice. 
\\,'hen thi s g reat system sh all be utili zed eve ryw her e fo~ the co l­
lt.ction of mail s oYcr t he citi es, when th e actua l labor oi "work­
ing" ~nd rou tin g· oi the m a il sh all be perfo rm ed on the postal 
l'kctnc cars as th ey thr ead thei r way throu g h the ver y heart of 
co mmerce, a nd a letter find s its way ye t warm from th~ h ands of 
the writer to the depth s of the mai l pouch, then it will seem as if 
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sys tem coul d reach nu hi g her pinnacle of de,·clopmcnt , unl ess, 
indeed, we learn to tran sm it mai l sacks by the very li g htn ings of 
j ove. 

Again I wish to m ake another comparison o f time saved by 
usin g the elec tri c rai lways to carry mail s. Befor e the elec tric line 
between O m aha and Counci l B lu ff s u nd ertook to handl e th e m ail s 
br tween th ese citie~ th e mai ls left the main post offi ce by wagon , 
and wer e com ·eyed to t he depot of the Union Pac ifi c R ailway, 
whi ch is a di stance of one mil e in Omaha and r.8 mil es in Coun cil 
Bluffs. where th ey were: th en conv eyed by t ra in across th e river, 
a di stance of 5 mil es. The Union Pacific a t thi s time had abo ut 
eleven trai ns in twenty-four hours. and part of these train s a t ni g ht , 
aft er bu siness hour s were over for the cl ay, th ereby makin g th e 
m ail service so very unsa tisfacto ry th at the publi e began to cla m or 
fo r the !l1a il to be carri ed by the electri c ra il way fr o m the time th e 
road was open . 'vVe finally m ade a contrac t with the Gove rnment 
to ca rry the mail s between the two ci ti es, a nd th e publi c di scov­
er ed at o nce that we we r e transportin g th ese sam e mail s fro m 
Counci l B luffs to Omaha in the sa m e tim e tha t it fo rm erl y took 
to deiiver th e mail by wagon fro m th e Coun cil B luffs ' post office 
to the Coun cil Bluffs' depo t, thus sav ing th e time con sumed by 
the U n ion Pacifi c t rai n between th e citi es and time con sum ed by 
wagon fro m depot to post office in O m aha. In fact. the m ail was 
probably in the h ;::, nd s of it s ow ner s and an swer ed in so m e cases 
lon g befort it had crossed th e rive r by the o ld r oute. O r a m an 
could mail hi s lett er in Coun cil B luffs. walk to O maha and wa it 
for it s delivery un der the o ld system. whil e the n ew ro ute m ak e~ 
it possible fo r him to m ai l a letter wh en he goes to h is office in 
the mo rning and get hi s an ~wer by noon. No doubt an investi ­
gati on wo uld prO\e th e sam e conditio ns ex ist in n ea rl y every 
S ta te in the U nion a t hundreds of places. Thi s bei n g true, we 
have shown the valu e of th e ser vice. 

Now let u s in vesti gate the co mpensatio n . After it wa<; d is­
coyered tha t the elec tr ic ra ilways could handl e the mail s with so 
m uch satisfac ti on to a ll concerned the m anager s of the r ai lways 
th oug ht th ey sa w a g r eat pro tec tion durin g strik es. etc .. in the 
Governm ent , and were r eady to carry the mai ls a t m ost any pri ce. 
but I be]i(:ve experience has taug ht us. th ro ug h so m e of th e 
strikes in the East, that th ey did not fin d th e pro tectio n anti ci­
pa ted. Th e elec tri c ra ilway m anage r s we r e fi g urin g o n th e basis 
oi what the Govei-nm en t had do ne fo r th e steam roads durin g 
such t ro ubl es, and . whil e seeming ly the co m pari son was a good 
o ne, it was erro neous from th e fact that a m ail car could be at­
tac hed to an eng ine hauling ten o r fi ft een coaches of pas sen gers, 
and thi s one t rain wo uld perhaps clea r u p the t raffic for h o urs, 
wh ile with the electr ic road s, where th e h eadway is any wh er e fro m 
two to fi ve minu1es in large cit ies, where strikes a re liable to 
occur, o ne train carryin g th e mail. wh ich th e Governm ent would 
p ro tect , wo ul d mak e no mo re impression upon a con gest ed t ravel 
th an would one clro p of water in th e ocea n. It can be shown, 
th er efore , th at th e o nl y benefit r eceived by the com pani es fo r car­
ryin g th e mails on street and in terurban ra il ways is th e co mpen sa­
tion a llowed by the Government fo r the sam e; hence the ra il way5 
should work with ;i n end in view to make thi s co mpen satio n 
enough to j ustify th em in lookin g upon the car ryin g of m ail s as a 
prnfitable earn ing, and o ne whi ch sh oul d r eceive their careful a t ­
tenti on. It is true the Government has m ad e som e effo rt to 
a rrive at the cost of ca r rying the m ail s. but in do in g so . if you will 
read th e r epo rt o f the committee t o th e Postmaster General und er 
el ate o f Ju ne 25, 1896, which t he Govern m ent of 'vVashin gto n wil l 
furni sh yo u upon requ est. and which co ntai ns a grea t d ea l o f val­
uable in fo rmation . you will see th e r eport t reats m ostl y upon 
fi nding out what expense the rai lways are put to in handl in g th e 
mail, and 1:ot upo;1 how much the value of the sa m e is to the pub­
lic. T hi s r eport makes an all owance of th ree cents per mil e fo r 
carrying pouches upon elect r ic t ra in s. while in th e sam e r eport 
they staLe: " the closed pouch es upon the ~trcet car s should be 
compared with ~he S ta r Service, whi ch it repl aces. " and in th e 
same b r eath the Governm ent states : '' the Star Route service cos ts 
4.94 cent s per mil e." Thu s they recomm end three cents per mi le 
o nly fo r the elec t r ic ser vice with it s increased speer] and m or e 
prompt an d reliable handlin g, in fac t . a superio r ser vice in every 
sense of the word. Foll owin g thi s sta tem ent they a lso say: " it 
is gratifying to repo r t t he improved service will no t m ater ia ll y in ­
crease the expend itures of the Post Office D epartment. " Why? 
Because w e, the manager s. have allowed th em to di ctate t o us what 
we should have dictated to them, and they o ffer us fo r a better 
se rv ice less than they have paid fo r the sam e ser vice by wagon , 
simply on th e grounds that said service cost s u s but littl e, if any­
thing; yet in fi gu ;·ing what it costs us they do n o t take into consid­
erat ion , as a rul e, any expenses for damages, general expen ses 
and especiall y fi x r: d charges. 

Wh ere the regul ation wagon se rvice in various cities is costing 
the Governmen t 15.7 cents per mile traveled they only offer the 
electri c com pani es 16 cents per mil e for a 16-ft . car, and a t the 
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sa m e t im e clai m the se rv ice sh o uld be fa r superio r , and that th e 
ca r wi ll take car e o f the natm al in cr ease fo r years to com e. D oes 
it no t look unreasonabl e fo r th em to di ctate to th e r ailway com ­
panies such term s wh en th e ser vice is so mu ch superio r to the 
wagon service? W hy. in Council B luffs, th ey pay m o r e fo r th e 
wagon servi ce to haul th e mail s to and fro m th e depot , :1 

di stance o f 1 8-10 mil es, th an they pay th e steam road for 
h;iulin g it fro m Co un cil Bluffs to O m aha. Why? Simply be­
cause th e steam roa ds a r e post r oad s and compell ed to carry th e 
m ail s as th e Government d ictat es, whil e in the wagon route they 
a r e deal in g with an individual, and it is impossibl e fo r them to 
make a contrac t fo r any such unr easonabl e t erms. 

\Vhe11 th e O m aha & Coun cil Bluffs R ailway & B ridge Company 
fi r st cl osed th e contract with the Governm ent fo r carryin g mail s 
between O m aha and Coun cil Bluffs the Government allo wed thi s 
company o ne hundred d oll ar s per m o nth, and was sati sfi ed it was 
getting , ·a lu e r eceived until o ther electri c road s commenced to 
ca rry th e m ail s m o re fo r pro tectio n than r evenu e. The Govern ­
m ent th en imm edi ately took advantage of the time and oppor­
tunity to m ake an investi gation , of '-Vhi eh th e r eport of June, 1896, 
was th e r esul t, which r educ ed our compensati on to fifty dollars 
io r nearl y th e sa m e se rvi ce. H ad the A m erican Street Railway 
Assoc iatio n handl ed thi s matter in the past , as general m anager s 
and passenger agents of s team r oad s h andl e their affair s. th e r e­
sult of th e Governm ent committee's investi gati on wo uld have 
been d iffe rent. 

No doubt the companies spok en of in th e 1committee ' s r eport to 
P ostm aster -General Wil son , under date o f Jun e 25, 1896, as giving 
info rm ati on as to the cost o f ca rrying mail s a nd opera ting mail 
cars. have sin ce learned thro ug h experi ence that their estimates 
wer e entirely t oo low , alth ough given in good faith at the time. 
T h e Chicago City R ailway states that th e r evenue d erived for 
runnin g m ail car s ba r ely pays the expenses. Nearly every man­
age r with whom I have communicated is di ssati sfi ed with the r e­
munera ti o n. A nd h er e a llow m e to add that the running o f mail 
car s in large ci ti es like New Y o rk and Chicago is of vastly more 
im portance to the Government than they a re willing to admit. 
O n the o ther h and , to run these ca rs on regula r trains is annoy­
ing to the passenger s, fr o m the fact that wher e they a re supposed 
tu stop at sub-station s, conneetin g points, etc .. the passenge rs a r e 
annoyed by the w:tit o i a minute o r so . T h e r esult is th e car is 
run as a special ex clu sively fo r mail , m aking it mo re costly to 
opnate, and yet the Government is basing the co m pensatio n upon 
t he sam e tasis as posta l car s fo r steam road s, and we. a s m anagers 
of L-41ectric roads, ,: r e all owin g it to be cl o ne with all sta ti stic s befor e 
w, to pro ve that th•~ steam ro ads ar e no t securing the remuneration 
th <::y sho nld. To 1,rove thi s I r espec tfull y refer yo u to some ex cel­
lent artic les in cl ei:a il u pon thi s parti cul ar subj ect in the "Railway 
Age," p ubli shed at Ch icago , D ec . .31 , 1897, and March 11 , May 
20 and 2 7 . 1898. I t would be wo rth the time of any m ember o f 
th is assoc iati on to procu re and di gest th e a rti cles referred to. as 
time would n o t pe rmi t o f re peatin g thep1 in full here. Con g ress 
has a lready appointed two commi ssion s, kno wn as the Gardner­
Hubbard co mmiss ion , of 1877, and the E lmer co mmission , o f 1884, 
to investigate th is subject. These co mmi ssion s made elaborate 
r epor ts, advocati ng in creased pay based u pon speed and spac e. 
The recommenda -:: io ns were n o t ac ted upon fo r th e reason that th e 
railroad co mpan ies them selves. without ex tra pay, have been 
fo und to in crease their speed and enlarge th eir space, and thu s the 
Government h as actually r~ce ived th ese advantages under the 
oper ation of th e law as it stands. The steam r oads had done 
more tha n their part , whil e th e Governm ent too k advantage o f it 
,,n d 1 dused to act. T he Government has a lways been in the i:,osi­
tio n of a beggar 1 egardin g fac ilities demanded o f the stea m roads 
fu r han dling the m ail. 

In D ecember , 1897, a g r eat c ry went up fr o m 'vVashingto n as to 
bu\\· th e s team railways wer e swindling the Government. Thi s led 
to an in \' es tiga ti on, and had I time I would like to quote the re­
sults o f that investi gati o n in d eta il. Suffice it to say that this 
charge was ably answered by E. P. Ripley , president o f the Santa 
Fe Railway. and the charg e denied by the Chicago "Times­
l:-I erald, " an d th e mm and substance was tha t the G ,Jvernment was 
m akin g thousands o f dolla r s o ff of the railways through the ar­
rangem ents of only weighin g, mail s every four years and obtaining 
ca r space u npaid fo r. For illustration, in these statem ents sent out 
fro m W ashin gt on it was claimed that the am ount paid by th e Gov­
ernment to the Erie R oad for the tran sportation of mail s had been 
st1ffi cient to pay a di vidend o f 6 per cent per annum upon all the 
sto ck o f th e road. The stock of that road is $150,000,000; 6 per 
cent per annum wo uld be $9.000,000: the to tal mail pay of the 
E ri e R oad is less than $500.000. Such statements as these place 
thi s m att er in a fa lse li ght. and if, a fter years of experience, the 
steam roads are no t in a position to obtain proper rates for 
handlin g of mail s, what will be the condition of affairs between the 
electric ; aiiways ,md the Governm~nt if no effort what~ver is made 
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upo n th e part o f t he management of el ectri c railways to look aftn 
thi s mat te r no w ? 1 reali ze that it is a ha rd matter fo r th e Go\' ­
crnm ent to make a flat ra te to co\'c r a ll road s and th e local con­
dition s pntaining to each road, hut . a s th cy have attemp ted to do 
thi s, I claim that th ey sho ulcl have made th e ra te fla t teri n g en o ug h 
to th e electri c railroads to make th em become at lea st intnes terl 
in th e subject , and tha t three cents pc1· mile for pouch servi ce, and 
six teen ce nts per mil e fo r 16- ft. ca rs, wh ich ar c fa,-t bccom in g 
o bsolete and repla ced Ly ca rs from on e-th ird to twice a~ large , is 
not eno ug h. T he G·~•·., ernm ent wi il 11 ·1iun11l_v tak ·: :! rll·a nt:1g ,: ,, f t hl' 
larg er ca rs. as they clicl wh ere advancem en t co mpell ed the steam 
road s to increase si ze o f cars, speed , etc., bu t I douh t if th ey will 
i11crease th e compensat ion for electric roads o r take this ques tion 
into con , id erati on wh en fi gurin g n n cost of o pera tion. 

It is no t fo r m e to say ho w much we sho uld rcce iYe, hut fn r th e 
m ember s o f the :is soc iati o n to take up the subj ec t by di scussi on 
ancl wo rk it out. T hi s cla ss of sen ·ice is in it s in fa ncy ; it wi ll gro w 
fr o m year to yea r , and after a whil e he worth tho usand,- of dol la rs 
to us annuall y, and what we dn to-day a nd wh at we neglec t is 
layin g th e fo undati on fo r th e GCJ\· ernm cnt tn work upon in th e.· 
futur e. Th en it beh oCJ\·es us to be on the alert . a ncl lay the found a­
tion of the compensat ion so well tha t the Go\'e rnm ent can not tea r 
it cl own wh en the tim e co m es for th cm to d ecla re th e ele ctr ic rail ­
roads to be post r oad s, etc. 

F or the present \\·c a re co mpell ed to ahicl c by th e appropriation 
of Con g n ss and the rates made by th em. but th e questi on befo re 
us is how can matter s be impr oved upo n . to bl'n etit the el ec t r ic 
r ,ti lways in th e futu re. T hi s assoc iat ion rcprc~ents as many 
millio ns o f doll ars o f i1w es tml'nt . I bclin e. as an y other bocly of 
111<: 11 comin g together each yea r in this country. T h ey a rc m en 
who se pO\v er can be felt in every co111111t111ity. In uni son th ere is 
stren gth . ancl if yo u gentl em en wi ll take up this subject. di scuss it 
th o roug hl y. and when yo n hav e r eached an uncl crstanclin g go 
ho m e a nd lay th .:- ma tt er befo re th e Co n g re~sm en from your di s­
tri ct , convin cin g th em of th e g oo d th e elcct;·ic railw ays can be t, , 
th e public in ca rryin g the mai ls. a s well as th em seh ·es. to th ci.­
very door , with pn,mptn ess . freq uency ancl di spatch , even though 
these ho mes may be in the ru ral d istr ict s surro undin g our ci ti es 
a1~cl town s. it \\'ill o nly be a questi on o f time wh en th e in fl uenc e 
of th ese eff o rt s is fe lt at \ Vashin g ton anrl so m ethin g mor e su1 ,­
stantial than g lo ry and patri ot ism wi ll be our reward for car ry­
in g the Cnited S tates mai ls. 

---- ~•- --~-
To What Extent Should Street Railways Engage in 

the Amusement Business 

BY WALTO N I-I. H O L M ES 

\tVhen I consented to p repar e a paper fo r thi s co nve nt io n on the 
,,ubj ect selec ted fo r m e by th e executiYe committ ee . nam ely, "To 
What Extent Should Street R ailways E n g age in the A musem ent 
Business," I did so with g rea t relu ctance. kn owi n g full well that the 
conditi on s to be met in the nu merous cities where str eet r a ilways 
a re an important publ ic agency a re so wi dely di ff erent as to 
prese nt a different p robl em in alm ost ev ery in stance. an d. ex cept 
from a very broad Yi ew of the sub ject . to render com pari son s a lto­
geth er impossibl e. But in spite of th ese inh erent diffic ulti es of the 
subj ect, I feel that som e general prin ci ples m ay be ex tracted irom 
street railway experi en ce whi ch m ay be advantageo usly employed 
in correctly soh ·in g a problem whi ch mu st ar ise in nea r ly every 
locality where stree t ra ihvays exist . I hav e not hesi tated to as k 
for th e exp eri ence o f o th er s. and I beg to acknowledge, in th e 
outset, th e m any va luabl e re sponses wh ich I have r eceived from 
street ra ilway m a nager s fo r wh o se jud g m ent I ent ert ai n the hi g h­
est respect. 

Street railways a re pec uli a rl y an urba n ag ency. T hey wer e 
born of the wants and conveni ence of a city po pul a ti o n. ancl t h <" 
developm ent and g rowth of t raye] a re so clo sely associated with 
th e g rowth and prosperity of th e muni ci pali ty that st r eet rail way 
managers can ne\'er be too zealous and acti ve in evc1y publi c en­
terpri se whi ch is desig ned ancl well calc ul ated to stimul ate mu ni c­
ipal expansio n ancl civic prid e am on g it s citi zens. T hi s is notably 
an age of progress in every lin e and in a ll d irecti ons. Th e idea l 
city of a few yea rs ago is no lo nge r co n ~ide rerl adequa te in it s 
appo intm ents fo r th e welfa re of its inh abitants. !~very up-to -el ate 
city in the Jan el h as com e to acknowled ge th ,l t it ow es a la r ge r duty 
to tho se wh o li ve within its bounda ri es than merely to a ffo rd po li ce 
and fir e pro tecti on. Th e com fo rt ancl pleasure o f it s inhabi ta nts 
mu st no w also be considcrccl and looked aftc r . an cl thi s tendency 
and dem and o f th e age have crystalli zed and taken fo rm in provid ­
in g parks and squares fo r th e com fo rt , piea sure a nd entert ain­
m ent o f the gr eat body o f the peopl e and rl riYcs and bo uleva r ds 
fo r those who ar e m o re favo red in the dis tributi o n o f worlcll v 
goods. Th ese publi c plea sure resort s a re :, n impo rta nt fa cto r i;1 

th e qu c~ ti"n undn disnbsiu n. \Vhcre \' l'l' es talJ]i,-hl'd. th q an· 
prdnr cd by the peo ple , who j w,tl y r egard them selve s as pr" ­
pri ct., r s. and hence it is tha t m any street railway compani es \Yh ic!t 
und ertoo k to supply an o l)\·i uu s publi c want in th is rlirl'cti"n a few 
years ago , ha ve found thi s pa rtic ul ar ncc upati(J n gone and unl y 
a small num ber <Jf the important systems of the co untry any lon g<.:r 
m ain ta in th ese pa rks. T he d em and has regula ted th e su pply. 

lhtt th c street rail ways have a g rea t and JH:c uli a r in terl'st in the se 
pu!Jli c parks. It is our mi ssi o n, as a publ ic agency, to rendcr 
th em a,- acussihle and m,cful to the peo pl e as possib le: ancl to 
thi s end it must he appa ren t tha t by a rea~onahl e ex pendit ure nf 
mon ey towa rd th e amu semen t ancl en te r ta inm ent of t he per> ple in 
thei r ow n resor ts, s tree t ra ilway travel can lJe stim ula ted and the 
hea lth and welfar l' o f th e co mmuni ty g rea tl y pro m oted at th e same 
t im e. l{ esult s a re m or e ca,-il y obtai ner! by encouragi n g a natural 
tendency of th e kind r efe rred to th an by effo rts to entirely crl'atc 
bu sin ess th ro ugh independ ent and a rti ficia l m ean s. With rare <:X ­

ccpti ons, commiss io ner s of thesl' publi c park s look upr, n th em a~ 
th e inh erit ance of th e p <.:o pl e. and regard it as a solemn duty tn 
encourage the cffo rb of th e "treet rai lways to ren der th em as 
acces,- ibl e and pleasa nt fu r th e inhabitant s a s po~,; i!Jle , ancl a re 
o nl y too g lad to have th eir own endeavo r s in th e sam e direc ti on 
suppl em ented by th e street ra il ways. 

Pu bli c pa r ks a re u ,-uall y num erous ancl scattered in different 
localit ies, and in thi s li es a g reat advantage to th e street rail way 
o,·e r th e m aintenance of a pr ivate resort of it s o wn. In the o ne 
case t ravel becom es conges ted with th e in creased cl ange r of acc i­
dents, ancl m aintenance of a surplu s am ount uf idle eqmpm en t 
fo r a large porti o n of th e yea r . whil e in th e o th er. public pat ro nage 
is more ge nerall y di stributed wh ere it naturall y belongs, and ser ves 
to keep better empl oyed th e standard equipm ent of the lin e wi th ­
out much additi o na l expense o r ri sk . 

\ Vith refer ence to pa rks and simil a r reso rt s, I therefore think 
it may fairly be d educed th at st reet railw ays have generall y fo und 
their mai ntenance o n privat e accomit to b e ill -ad,,isc cl and un ­
p rofitable, except in a fe w localities wh er e location s a re such as to 
warrant m ore than th e ordina ry fi ve-ce nt fa re. and that th e best 
r esult s a re to be secur ed by intelli g ent aid of th e publi c mu nicipal 
autho riti es in thei r effo r ts tn r end er th eir O\\' n resorts attract ive, 
pleasant ancl entert a inin g to· th e g reat body of the people. T he 
sam e th in g is o lw iously trne with r efer ence to la rge buildin gs of 
a quasi publi c cha racter int encl ecl to a ffo rd accomm odati o ns ancl 
iacili t ies fu r con\'ent io ns. entert ainm ents ancl exh ibiti on s o n a 
la rge sca le. In my jud g m ent . such ent erpri ses when judi cio usly 
con ceiYecl ancl undertaken. m ay well receive substanti al encou r­
agem ent fro m street r ailways to an extent wh ich would warrant 
rep resenta ti o n bein g acco rclecl to th em o n the board o f man age rs. 
I co nsider such r epresentation impor tant in the inter est of th e 
public as well as of th e str ee t I ail way, because both have an ap­
pa rent an d comm o n interes t in keepin g th e price of admi ssio n to 
such buildings cl own to a fi g ure whi ch wi ll k eep th em a lways 
popular in fac t as well as in nam e. and so a sti m ul ant of travel 
on th e street railro ad. 

Street ra il ways haye seld om und ertaken to fos ter oth er than out ­
o f-cl oo r am usem ent s, ancl th ese a re always attended by th e ri sk 
of bad o r un seasonabl e weath er an cl th e like, wh ich freq uent ly 
entails heayy loss. Cars mu st be acc u mul ated in large number s 
where such attrac tio ns are bein g presented in order to take the 
people away at the proper tim e. th us g rea tl y increasi ng the cost 
of car sen-i ce, ancl som e tim es necessa ri ly reta rding the ti de o i 
1 egula r travel at o ther pl aces with the att en rl a11t loss. Such ent er­
pri ses fr equently en g ro ss m uch Yaluabl e time of the chi ef m an­
ag in g o ffice rs wh ich would o th erwise be expended in o th er clire~­
tio ns. Th ese ancl kindred considerati ons whi ch will r eadil y oc cur 
to th e experi enced railway m a nager a re ,·ery potent reaso ns why 
the co mpani es sho ul d not th em selves engage in the amu sem ent 
busin ess. J\I a ny o f th ese thin gs are impo~sible to estimat e in 
doll ar s aml cents. and so it is t hat stree t railways a re every clay 
comin g to r ea li ze m ore a nd mo re forci bly th at the bu sin ess to be 
reli ed o n fo r profits is t hat which follows the natural channels. and 
can be ha ndled in th e usua l and ordinary way. 

I need hardl y say tha t some of our large cities have reac hed a 
po in t wh ere th e ideas adva nced in thi s paper ha\'l:' no practi ca l 
::i ppli c;iti o n. \ \ .ith some of th em . th e prn blcm is n nt h ow tn crc;i tc 
o r stimul ate travel. but rat her how to be~t hancl ll' and tak e ca re of 
the patron agl' wh ich is a lready at han d. Th en aga in . ther e a re 
many s m all ci t ies whi ch have no t yet a t tained to that import ant 
rank whi ch ju ,- ti fies th e publi c authnritil' s in undertak in g to p ru­
,·ide for the pl easure and am usem ent of th e peopl e at la rge. 
S treet r ail awys th us located haH fr c4uentl y found it profitable in 
a degree to supply th is ·want n n th eir own ac co unt . and to th em 
the views here presen ted a re li kewi se of littl e prac ti ca l impor tance. 
I hay e considered m o re part icul a rl y that la rge class of citi<" s 
wh ich occupy th e m iclrll e g ro und betwee n these two ext rem es. and 
where it has seem ed to m e there is o ppo r tun ity for th e profitabl e 



6.p ST REET R,\I LW.\ Y J<1 U R N"AL. 

and practical appli cation of sonn d principles of str l'et railway man ­
agem ent in th e part icular case und er con sideration. 

\Vher e amusem ents a re to be pru,·ided or l.' ncourage cl at all. ge n­
eral experi ence sho ws th at the re is little o r no difference ~f 01~inion 
as to the character oi entertainm en t whi ch o ug ht to be lun11 sh ed. 
T he view entertai ned is we ll nig h universa l th at expenditur es in 
thi s behalf should b l.' moderate in amoun t . T h e bes t and m o~t 
sati sfacto ry results have genera ll y bl.' cn o bta in ed fr o m such a ttrac­
tions as no,·clties in the way uf music, li ke noted bands or other 
mu,-i ca l co mbination s, \'a ucl e,·ille, athl etic spo rb, ba,eba ll wherl' 
the city is lar ge enough to have m emb er ship in an imp? rt'.111t 
leag ue a nd to suppo rt a fir st-class club , foot ball and o ther simil a r 
out -of-door entertain m ents. 

In many of th e South ern and \ Ves ter n citi es \'i sitors _a re kw a nd_ 
business comparat ively dull in th e summ er season. with much o t 

th e resident populati o n so journin g at th e sea,-icle o r in th e m o un ­
tain s; and half-hol id ays with business houses genera ll y closed 
a r e b v no m eans in frequent . T h is conditi on means ligh t travel 
o n st~ect rail wys unl ess so m e inducem ent out side o f th e o rdin a ry 
is offered to tho c.e who ha,·e r em ained at home. A mu sem ents an d 
entertainm ent,- o f the kin d to whi ch I have refe r red have been 
fo un d to be well adapted to thi s purpose, and in m any in stances 
have [}l' OYecl to be undoubt edl y profitable to th e street ra ilway. 

l t h as occ ur red to m e th at pe rhaps I may be expected tn say 
~o m cthing of my per sonal ex peri ence extendin g 0\'e r a peri od o i 
many year s, leavin g m y intelli gent hea rer s to m ake such applica ­
t io n of the sam e to their o wn conditi o ns a nd ell\·iro nm ent as to 
them may seem achisablc. D uri ng my sen-i ce as a street railroad 
man, Kan sas City, whe r l.' I have always opera ted, ha s g rown from 
a city o f 30.000 to upward s of 200,000 inhabitants. and con sequentl y 
opportuniti es ha ,·e been a fforded m e o f viewi n g the b usiness in 
a number of varyin g stages of it s L',· o luti o n. 

In thl' earl y clay s WL' bega n in a m od es t way by provi din g a 
small natura l park with music a nd att ractions wh ich were nut 
ve ry expensive. A,, th e city g rew and lines we re extend ed, bo th 
ur ban and subu rban, we establi shed and m aintained fur a number 
of year s two hi g h-class and we ll -impro\'\:cl park s, o ne bein g located 
within th e city bounda ri es where it could be reac hed for a farl.' 
of fiv e ce nts; a nd th e o th er o n a suburban conn ec tin g lin e where 
the r ound tr ip fare was fi fte en cents in additi o n to th e str eet ca r fa re . 
A t bo th of th ese parks flowers were ex ten sively cult iva ted and 
cli splaycd, and amuseme nt s of m any kind s were fur n ished, such as 
bathin g- beac h, b"a lin g, danc in g, \'a nde\'i lk. rnu;,ic, lig ht o pera. 
ballooi~ ascensions, and the like. No cha r ge was eve r m ade fu r 
any of th ese except fo r the use of ba thing suit s and boats, and a 
sm all admi ssio n kc to th e li g ht opera. In th e way of m usic, we 
have furnished som e of th e m os t fa m o us band s whi ch have visited 
thi s co untry, and have frequently played so di stin g ui shed an artist 
and soloist as SignorLiberati and his ban d for week~ at a time. 
\ Ve ha,·e fo un d the pub li c tas te in such m atters capri cio us, clc ­
rnancling a freque nt change of programme. and, as tim e has passed, 
a hi gher order of entertai nm ent . On the whole, our effo r ts have 
been appreciated, and th e patro nage ha s been generous, but it is 
d ifficu lt to say whether th e p rofit s have been su ffic ient to justi fy 
the immense amount of ener gy exerted in thi s direc ti on, and we 
have finall y a ltogeth er abando ned th e mai n tenanc e uf any such 
plac es by the company. Two park s, o ne city and the ut her subu r­
ban, a r e sti ll rn aintain ecl by ind ependent corporation s, at whi ch . 
out sid e of boatin g, bathing, etc., music has been the onl y attrac ti o n 
furni sh ed th e p resent season , except a summer opera for entran cl' 
to whi ch a small admission was charged. \Ve pay these 'pa r k cor­
porati ons a stipul ated sum fo r fmni ;, hing our pat ron s with th e 
free pri,·ileges of the park s. :\ 1 ean time Kansas. City has begu n 
es tabfohin g its ow n public pa rk s, an d as they beco m e suffic iently 
im pro\'ed to be generally used, it will be th e poli cy o f our company 
to encourage thei r u se by th e peo pl e in eye ry reasonable and 
legitimate way. 

\Ve ha\'e always g i,·en liberal finan cial support and encourage­
m ent to th e maintenance o f a profess iona l baseba ll club , and ha,T 
always fo und the return s from thi s source sati sfac to ry and I be­
li eve profitable. 

Our company has gi , ·en libera l finan cial aid and encouragem ent 
to the fall festi,·ities \\'hich are of annual occ urrence at Ka nsas 
City. They con~i st of a ni g ht parade by a lo cal o rgani zati on 
kn own as the " Priest s of Pallas ," representing, by a seri es of fa n­
ta ;,tic fl oats, scen es from hi story or mythol ogy and a flower 
parade; and g ro tesq ue carni\' a l parade in the daytim e on success ive 
clays, un der th e auspices of the "Kansas City Karn iva l Krewe. '' 
IP these parades. m ;m y brass bands from th e sec tion of country 
tributary to Kan sas City a re employ ed to take part. T he fes ti vi­
ti es extend over a pnio d of severa l clays, and are the m eans of 
assemblin g a la rge concourse of stran ge rs in Kansas City. Th ey 
are univ t>rsall y r eg:ucled as bringing much trade and busines~ to 
the city, and I am confident our company makes no investment 

in th e way of a mu sernl.'nt and entertainm ent to the public whi ch 
brin g s better retu•· 11s. 

A no ted milit a ry chi eftain (Gen eral Han cock ) spoke of th e 
tariff ques tion as a lc,cal issue, and such_, in a large ,neasur e, I 
have fo un d th e subject assigned m e for thi s paper; an cl I can o nly 
hnpc tha t so methin g of wha t I have said m ay prm·e to he of local 
use tn many of yo u. 

Equipment and Maintenance of Electric Cars 

nv ;\[. s. HOPKI NS 

"\n ancient kin 6 of fa bl e offe red a ri ch reward to th e courti er 
th at could tell a sto ry that wo uld last fo rev er. T o him tha t under­
took it and fa iled the pri ce was hi s head. 'vV ere thi s m erry m on­
arch livin g to-day he might gratify hi ~ wi sh by askin g, "ho w _s hall 
I best m anage my street railway?" a nd all hi s newspaper ecl1to rs , 
co un ci lm en and oth er subj ects wo uld at o n ce und ertake th e task, 
for it is a m atte r of comm o n kn owledge that eve rybody can 
manage a street ra il way much better th a n it has e,·er been man -
:wcd. . . 

"'The m o dern kin a of finance is daily asking thi s ques tion of hi s 
hi red subj ects. anci°unl ess the an swer is expressed.in cl i vid end s th ~ 
c,tn rv is at an encl and th e head of the m anager 1s th e penalty 01 

la ilt;re. To att empt to di scuss all of the ,·ariou s elements cnter ­
in o- into th e co mposition of a successful str eet railway, would be 
a :ontinuecl story , and n o t wi thin the provinc e o f thi s papc~-­
vV hat is th e best elec tri c equipm ent to purcha se and how ca1~ it 
4e made to rend er the best scn·ice at the least co st, is th e questi o n 
whi ch daily confront s th e stree t railway manager, and one o n 
whi ch he is co nstantl y seeking ad vice. T here can be IH? answ~r 
which is appli cable t o all stree t r ail ways, and no especial m ent 
is cla im ed fo r the ,·i ews set fort h o th er than that they a re th e 
result of experi ence a nd born of r epeated fa ilures and s uccesses. 

CA R EQUIPMENT 

N O fi xed rul e can be laid down for th e se lectio n o f er1uipment . as 
climati c conditi o ns. characte r of traffic, fr equency of h eadway. 
conditi u ns of road way, municipal regul at ion s and grades a re a ll 
elem ents which determine what the eq uipm ent may or sho uld be. 

CAR DODIES 

F o r vea rs ca r build; r s have att empted to cl ev i;,c a car body which 
would ·be equa ll y durabl e in both summer aud winter, but _iu? g in g 
irom th e charac ter of equipm ent now in use o n th e m aJonty of 
road s "uch a ca r has not yet been produced. The combinatio n 
car ~, ith m ovabl e part s is n o t sati sfac to ry for winter use, is 
troub leso m e, no isy and co ld, and is lacki n g in many of th e essen­
ti al fea tures of the open ca r fo r summ er ser vice, T h e open cross­
scat ca r of the ba r ge type, with runnin g boards o n the side, seem s 
by far th e mo st desirabl e type of ca r for sm:1111'. ~r. ser_,·ice, a~o.rd­
ing th e largest seatin g capacity and the best tac1ht1es to r re:e1n~g 
and di schargi n g passe ngers, ·which is a g r eat advantage 111 city 
se rvice. Consideri n g a ll feat ures , th e box ca r with side seat s, 
large wind ows, wide end door to the side of center , roo my plat­
fo rm and vestibul es closed on o ne sick, seem s bes t adap ted to thl' 
a\'e rage condit io n of wi nter se rvice. \Vhile the vesti bul e types 
cl ose cl o n one sid e is not so conveni ent fo r th e h andling of la r ge 
crowd s. yet the additional safety affo rded on do uble -trac k roads 
sh ould rece ive fnll co nsi deration even at th e expense of con ­
,·e111 ence. In localiti es where wi nter s a rc accompani ed with snow 
fa ll and fr eez in g weather. the ves tibul e affords protecti o n to pas­
;.e n o·e rs and m otormen and co nductors ar e abl e to rend er ve ry 
;nu~h n~ o re effic ient service. 

The lon g ca r body seem s to b e growing in favor with the ra ilway 
manager, clue to th e compa ratively small increase in o peration, in 
comparison to inc r eased carrying capaci ty, anrl it s a ll owing of 
the incr ease of headway o r decrea se in number of cars run, r esult­
ing in a large dec rease in operating expense per passenge r carried. 

T he purchase r of ca r bodies should have a cl ear conc epti on of 
the detai ls of car const ruction, and spec ifi -~ atio ns sho uld clea rl y 
~et forth the essential fea ture-mino r detail s o f interi o r fini,h and 
decorati o n bein g left to the m anufacturer. 

In the constrnction of box-car bo di es , th e trusses should be as 
deep as possible and g rea t care taken to sec ure a perfectly ri g id 
faste nin g at end of sill, as the slightest defl ecti o n throw s an undue 
st rain o n joints and framing of car bo dy. 
. Where side si ll s a re plated on outside with stee l plates, all seaso n 
·cracks sh oul d be th oroug hly fill ed with a thick mixture of lead 
and oi l, and entire surface given a heavy coat of oil paint before 
plate is put o n. It is hardly necessa ry to say that all joints should 
be well leaded and protected fr om m oisture. A heavy steel roof 
rafter in· one piece should be put in at eve ry post, and a saving in 
maintenance will be m ade by having platform floors of oak or 
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maple. T h e trolley stand should Le mounted on a trussed support . 
which wi ll di stribute the strain to th e ends ol car as much as pc,~­
silile. 

1\ sh seem s to Le al 111 o st uniYcr sa lly used in post ancl light fram ­
in g uf car s. T hi s is probably clue to the cli Ri culty in seemin g 
the g rade of oa k necessary. the li g hter wei ~ht of the a~ I~ ~111tl ~h e 
g reater ease with which it is worked. Tn spite o f th ese cl1ffi cult1 cs. 
oak is far prefe rabl e, bein g stronger and mor e ela sti c. and will 
g ive a far lo nger li fe . 

Tl!UC K S 

U nder th e areragc condi ti ons 22- ft. clo~cd car o r eight rc\·er si­
lilc scat o pen-ca r b ody should be th e limit for a single t rn ck 
,\!thoug h there are si n gle truck s wh ich will carry a lon ge r hotly 
fa irly \\'ell, ye t th e increase in maintenan ce will in m os t case~ 
warrant the use of double trucks. T he local condition s should 
govern th e type nf cloublc truck used. th e bol ster type in most 
cases bei n g preferabl e for lo n g car s on hi g h spe ed. suhmban 
service, ,.vJ,il e for city service, where h ea,·y g rad es and qui ck starb 
ckmand 111aximum traction . and short curv es m ak e it n ecessary 
ior th e wht·el to turn under sill, the bicycle ty1,e mu st n ecessarih 
he u sed. This type of truck is n o lon ge r a n experim ent . and 
\1hile th ey possibly r equire more ca reful in spectio n and adju ;:.t­
m ent , very effi cien t sen·ice can be , ccured fr o m tru ck s o f thi s 
type. 

Trucks ~houlcl he mGcle up of a ~mall number o f part s. cas t and 
malleable pi eces sho ul d b e the li g ht est con sistent with s tr ength. 
The sprin gs should be so a rr anged as to pre\'ent o sci llation. and 
g i,·e a n easy ridin g ca r und er all co ndi tio n s fr o m no load to full 
load, and when th e style of truck is of such de sig n as to pre\·ent 
the u se of an under trus s. the spring base must be ex ceptionally 
lo ng and the encl sprin gs so a rr anged .JS to reli eve th e stra in 0 11 th e 
car sill s. 

The brake m echani sm sh o uld he so designed that th e strains 
\\·ill be eq11all y di stributed 011 a ll part s throughout its ran g e of 
mov ement. T h e pin s should be of ample size to prO\·ide for wear. · 
The slider meth o d of support for brake h eam will be fo und m o re 
satisfacto ry tha n the loop support. The minimum amou nt of fri c­
tion sh ould ex ist bet\\'ccn brak e s taff a nd sh oe and rel ease sprin gs 
as li g ht as poss ible. 

E L ECT RI C. \L EQ U I l'i\l E :-I T 

ln th e selection oi thL' electrica l equipment the main po int i~ t11 
~ecu1-c equipmL'nt of ample capacity and proper dc,;ign io r the 
~c n·ice r equired. In a rail\\'ay motor. th e mechanical and elec­
trical fea tm es which influence it s m aintena nce should recei\' e Yery 
careful con side rati o n. The bearings should b e large ;incl lubri ­
cated bv o il from below and cup grea se from above. ancl so de ­
signed that the drip from the bearings will fa ll out side of fram e. 
The armature should be so con structed as to permit th e shaft bein g 
pushed out with out clistmbing the commutator and winding. 

I am g lad to n ot e that the importance of light weight and slow 
periph eral speed of arm ature h as b een rccogni r. ed in the r ecent 
desig n of ra ilway m oto r s. The inertia or flywhe el capacity of 
the armatm e sh o uld be the sm a ll est possible. con sistent with th e 
work required. E n g in eer s differ as to th e best m ethod of sus ­
pension. F ro m a th eoreti cal standpoint , the cradle or side ba r 
su spen sio n h as th e lead. The dead weight is largely remoncl 
fro m axle. thereby eliminatin g to some extent the hamm er blow 
nn rail -joi nt s . <llcreasing tlw wear o n axle bra sses and securing 
the better ali g nm ent of gears; yd, in JH,,ctice, the n ose su spension 
is still preferred by th e writer. a s the car starts more smoothl y­
the weight of m oto r on spring supports o\'ercomin g the j erk and 
qui ver so com m on in oth er m eth od s of support. The speci fi ca­
t ion s for 1 ai lway moto rs. as drawn up by leading manufacturer s 
of to-day, am ount to practically n othin g. and would suggest th at 
the purch aser of m o to rs in hi s spec ificati on s clearly defin e th e 
rating h eat limit and e fficiency. 

The seri es parall el controll er is in m ost re spects a satisfactory 
device, the chi ef o bj ec ti on being the n ar row range of speed on 
rnnning n otch es. Speci fic ation s for r esista nce sh ould proYide 
tha t th e last two points of resi stance be of su ffic ient capacity to 
allow nf th eir continued u se as runnin g notch es, especially wh er e 
car s are operated in city sen-ice. 

There are seyeral types of magazin e fuse box es or cqto uts and 
sin g le cutout s usin g a special fuse. which possesses a number or 
point s of merit. \V itho ut goi ng into detail, it is the opini o n .,f 
the writer that unci er ;l\ erage co nditi ons the standard magnetic 
b lowout fuse box. u sin g· a link fu se. i2, preferable. 

Each car sh ould b e equipped wi th a thoroughly reli abl e li g ht ­
ni n g ar rester. The po in ts to be note'cl in se lecti n g this de\'i cc arc 
as fo llows : The ki cking coi l should always be installed: the air 
gap sh oul d be as small a s po ss ib le : th er e sh ould b e a po sit ive and 
quick device fo r interruptin g the curr ent af ter di scharg e, and 01ie 
whi ch will n ot be injm ecl by di scha r ge: ther e sh ould b e a non -in ­
ducti\'c resistance in th e main ci rcuit whi ch will limit th e flow of 

cur re nt and therel,y prC\'L' nt th e opening .,f thl' circuit hrl' akcr at 
the stati on when SL'\Tral arr l:'s ters operate at the , amc tim e:. 

One of th e mo , t pu a lin g problem s br ought b efore the m anagL'r 
to-clay i~ the am o11nt wh ich sh ould be ex pended in thl' main ­
tenan ce o f olcl equipment befo r e it sh o uld h e rcp lacL'd by new . To 
th e a\'crag L' master m echani c thi s wo uld seem a sim ple problem 
o f makin g a cardul es tim a te uf th e di ffe rence in cost of main ­
te nan ce ., f the o ld and new L' <JUipm ent . du e con si d eration being 
g iven to the intere st on m o ney in vested in 11 ew equipm ent and it s 
inc re ase d cf11ci e11 cy. S till. aft er th e ma~ tcr m ech ani c h as con ­
clu si,·cly shown tha t by puttin g in n ew eq uipment a m arked sa,· ­
in g can be mack in co st c,i operation , th e manage r h as t n co 11 -
sicl cr th e finan cial C1J iHli t io 11 of t he pr o perty, th e ach·i sahili ty " i 
in creas in g th e im·c~tm ent . the poss ibilit y " i do in g ~n, a n cl wh ether 
th ere a re not oth er <kpartm ents of th e road wh ere a g rcall' r sav­
in g can be m ade Ly in creasi n g th e i11 Yes tm cnt. O ne sh onlcl go 
slow in puttin g in n ew equipm ent . as new a ppa ratu s m ay at fir ~t 
~ee m to IJ{' 1·c,id ,i th e m ain d efec ts in h erent in o ld cqnipm cnt . yet 
wh en put in operati o n , o ther cl ciects nccur whi ch und er th e \·ar y­
ing concl it ion ~ may p1 O\'C c\'en mo re d isas trou s than th e o ld . 

l\ l AINTF.NAN C E OF EQU ll' M E NT 

The co st of maintainin g equipm en t dep end s o n va ri ous compl ex 
conditi on s. som e of whi ch arc b eyond cont ro l of th e m a nager , 
and o th er s ior whi ch h e sh o uld h e direc tl y respo n sibl e. H eavy 
g rades, nt1merou s railway crossin g~. sha rp cun- es. dirty and un ­
pa\·ed street s. imperfect a ncl p oo rl y co n ~tru ctcd equ ipm ent , long 
and seye re winter s. a ll a ff ec t cost of m a int cn .J n ce un fa ,·orabl y 
and are beyo nd contro l of th e m anag c:r. But th e ch aracte r o f 
men \\'h o o pera te th e ca rs, th e mann er of o perati o n. th e way in 
\\'hi ch repairs a rc mad e. th e ch a racter of m en en gaged in repairs. 
and the materi a l u sed. arc the contr o ll a ble element s, and in mo st 
in stances th e chj ef featm es affe ctin g m ainten a n ce. 

C \ RE OF E ~!C ll' ~!E;-.; T DI C.\R II OUS ES 

C cncrall y one o f th e foll o\\' in g three meth orJc; a rc usc cl f.,r dail y 
in~pcclion of car equipm ent. nam ely: in spection of car s fur each 
trip, i11 spe ctinn o f equipment a t ni ght by m otor in spec to r s. in ­
·; pec ti on of f' quipm ent durin g th e day hy m oto r in ;;pcc tnrs and 
repa ir m en . 

In regard to th e fir st case , that of th e tr ip impcction . I would 
~ay th;it in the present degree o[ pcriccti on att a in ed by m anu ­
fartnrer s ui railway equipment . trip in spection should not lil' 
necl:'ssa1·y , and. ex ceptin g nn i11t cn1rba11 lines opc1·ati11 g a t high 
:i pecd o \· er lon g run s. is o i cluubtfnl \' alue. It is cx pen 5iY e, re­
qnirin g the sen ·ices o f an in spector wh o is n ecessar ily a man o f 
som e a bility fo r each lin e o i ca rs. The period o f t im e fo r makin g 
thi ~ in sp ection is n ecessa rily \'e ry short . and th e entire time is 
tak en up in m er e in sp ec tion- - little o r 11 0 opportunity being a i­
io rclecl in whi ch to m ake r epai r s. 

In regard to ni ght in sp ecti on . th e exp eri en ce of th e writ er has 
been such as to absolutely cond emn such a m eth od as expen sivL', 
slovenly and un sati sfactory . It is impossible to make a tho rough 
in spection o i ca rs a t ni ght. 11 0 matt er h o \\' \\ell li g ht ed the ca r 
hou se may be. and th e efficien cy o i th e \\'Ork dun e liy the m en is 
yery far IJelow tha t of th e work durin g the day. Th ercior e. wh en 
loca l cunditi on s \\'ill admit , in spection o f ca rs durin g th e cl ay seem s 
by far the mo st advantageous. 

\Ve will a s~umc a ca r-h ou se station . from whi ch twent y- fi ve o r 
more ca rs a re operated. Th ere is u sually on e gen eral fo r eman 
in charge oi thi s station. Hi s duti es arc chiefl y th ose of the 
trans portation departm ent. but he sho uld he a m a n thorou ghly 
co n \'er sant \\'ith th e n 5ual troubl e whi ch m ay occur in th e o p era ­
ti on of the equipm ent. and know how to direct min o r repairs. lt 
\\'ou ld be b etter, o f course. if h e ,verc abl e to p t r sonall y super­
intend th e actual wo rk of rep airs. but it is u suall y Ye ry diffi cult 
to find m en wh o are good m ech ani cs a n d likewi se effic ient in the 
transportation departm ent. 

For m aking in spection and runnin g repa ir s such as shou ld be 
made in ca r h ou ~es. it is a safe rul e to h a \·e o ne ma n to seven cars. 
It is importan t. howcyer . to ha\' e in all car station s a man k nown 
as chi ef in spector of tha t cli Yis ion. \\' ho is thoroughly com·ersant 
with pr acti cal electri ca l and m ech anic al matters. Thi s chief in ­
~pectnr should ha ,·c under hi s care io r in spection and repair s 
se \· en car s. ancl also ha\·e d irection a ncl supervi sion of the other 
two repa ir men ,,·h o ca re fo r th e remainin g eighteen ca rs. 

Tt is important that th e r espo n sib ility for tlie proper repair o f 
cars be d efinit ely loca tecl . as no thin g is su demorali zing to th e 
for ce of nwt"r in ~pectnrs ;,s to ha\'e" case of tro uble ari se and n-,t 
be ab le to trace th e respo nsibility at once tn the proper som ce. 

Th e duti es of th e!s C men sh ould b e to make a daily inspec ti o n o f 
e, ·cry ca r assig ned to them. starting first ll'ith the ir m otors. ex­
aminin g th e g rease cnps, the bru sh es, cleaning; the m otor s. ex ­
arni ng connec tion s. etc. T h ey should rem oyc the coyers from 
th eir controllers abo ut once in thr ee clay s and o il th e ca m s \'c ry 
li ghtl y with yaselin c or grc<1 se, r cmon; ~n t bl is ters wh ich may 



have appeared on the contac t points a nd ca refull y exa m ine th e 
adju stm ent of co ntact fin ge rs. T oo m uch emphasis cannot he 
g iYen to the inspec tion of a ll hrake ri ggin g . an cl very th orough 
inspecti o n sh ould be m ade da ily fr om the hrake-han cl le to th e 
brake-shoe, and the brakes tried by in specto r s befo r e th e ca r is 
placed in sen·ice. A b roken brak e-cha in or worn out sh ue , a 
b roken brake-cl ut ch ur a broken b rake-pin are th ings that should 
neYer occu r t hro ugh neglect , and if a n accident of th is ki nd d ocs 
occ ur, th e ca use sh ou ld be imm edi ately traced an cl the r esponsi­
bil ity located. Econo m y in m ai ntenance shoul d 11 e,·e r he ex­
erci sed at the expense of ab solute safety, and b rake-cha in s, pi ns 
and shoes sh ould be di sca rded lo ng before the da nge r p uint is 
r each ed. 

T he genera l public fo rm s it s opini o n of mai ntenance of e<1 uip­
m e11t by th e li tt le thin gs o n th e interi o r of the car, such as a scr ew 
loose in th e bac k , a broken strip on the floor, loose r egister pull ey, 
broken hand-st rap, b ro ken glass, ra ttl ing g lass, and hund red s o f 
o ther lit t le th ings wh ich m ake the fittings of a car body. R epair­
m en and in specto r s sh oul d be so trained tha t in passin g through 
the ca r o n their inspec tio n , they should note any lit tle thi n g of 
th is ki nd at once, and th e rul e should be tha t th ey stop and repair 
it a t o nce. fo r if a ll o wed to wait till some o ther t im e th e r epair 
is u sually neglected entirely. 

Th e actual r epair work cl one by th ese in spect ors sh ould be all 
work possible to be done witho ut the use oi m ac hine tools, o r 
which , if d one by th em , wi ll not r equire th e loss nf the car fro m 
ser vice fo r a peri od of mo re than two ho urs. 

Tf d urin g this in spec tion th e m otor in spec to r discov ers t roub le 
whi ch is beyond hi s abi lity to repai r , h e sh o ul d fill out a r epair 
::lip an cl send the case with th e sli p at once to th e repair shop. stat­
in g the na ture of th e req uired repa ir, assumin g that t he repa ir 
shop is run as a separa te department fr o m that of th e ca r ba rn. 
If the nature of the tr ouble is such as no t to· imm edi ately in­
capacitate th e ca r fo r u se, but whi ch r equires th e se rv ices of th e 
repai r ~ho p department. h e sh o uld fi ll o ut t he blank as above 
no ted , and send sam e to th e fo rem an nf r epa ir sh op, but thi s nntice 
to th e r epair shop forema n sho uld in 11 0 way r elease the m o to r in ­
specto r fr o m th e respo nsi bility of th e success ful o peration of th e 
car. If the repa ir shn p fo rem a n is u na bl e to take th e ca r off th e 
road at once, o win g t o press of wo rk , it is th e duty of th e m otor 
in specto r to watch con ti nuom,ly th e develo p1i1ent of thi s t rouble , 
and if a t a ny ti m e he thin ks it has so ad vanced tha t car is n o t 
safe fo r successful o perat ion he sh o ul d lea,·e t he car o ut nf serv ice, 
and so no tify re pa ir shop fo r em an . If th e lat ter is sti ll un abl e to 
receive th e car at th e shop h e sh ould th en m ake a personal exam ­
inati o n of car a ncl as sume r espo nsib ility fo r it s fur ther ope1·ation . 

The qu estion as to h ow often car equipm ent shoul d b e tak en to 
the shops fo r a general in spec ti o n ancl O\·erhaul in g, a nd to what 
tes ts th e electric equ ipm ent should be g iven at th e t im e of inspec­
tion , a re subjects upon ,vh ich elec tr ical en gi nee1·s wid ely differ. 
Consi derin g the ave rage conditi o ns, and assumin g th at the equip ­
m ent is in good condi t io n . it is th e ooinio n of th e writer that th e 
takin g o f cars tn shop s on ce every ~i x m onths sh ould mainta in 
th e equipm en t in goo d cundit ion a nd assure its effic ient o pera­
tion. 

l\lOTOR BEARINGS 

Dea r in g·s ~h ou lcl be ru n "close" at all times. ancl the t ime o f thei r 
renewal shou ld be d ete rm in ed bv the effect of the wea r o n th e 
gea r and pi nio n, as th e wea r on th ese parts is lar gely affected by 
the wear of th e bearin gs. 

After a seri es of tests coveri ng quite a period of time, as to th e 
wea r o f va r ious materials used in moto r bea rin gs, th e writer fee ls 
warranted in makin g th e s tatem ent tha t under th e ordina ry con­
ditions ei th er the best g rade of babbit t o r b rass bearin gs sho uld 
give a lon ge r life than six m o nth s, and when a b ron ze bea ri n o- o f 
the prnper m ix ture is used and pro perly lub1·icated a li fe of tw~lve 
m_~mth s can ~afely be ex pected. Th e m eth od of lubri cati o n la rge ly 
a ttect s the li fe of brasses. After lo n g tests with va ri ous lu bri ­
cants the wr iter has di scon ti nued entirely th e use of g rease 011 
a rmatt~re b1:asse~. a ~1d in m ost cases o n ax le brasses, a good g rade 
of eng111e 011 , suppli ed th ro ug h wicks, bein g m or e satisfac to ry ancl 
econ omical. 

Tn order to red uce the m ai ntenance of brasses to a minimum 
th~ use of phosphor b ronze is st ro n g ly recomm end ed. Str eet 
rail ways operatin g twenty-fi ve or m o re ca rs will find it econ omi ­
ca l_ to cast and machine their own brasses. T hi s m ay be di scour­
agm g to the supply men , b ut it m eans m o ney on th e ri g ht side 
of th e ledger when the expenses ar e foo ted up. A sm all brass 
furn ace can be erected cheaply. and after suitab le ji gs, wh ich can 
))e attached to any la!h e, have been pro ,·idecl fo r bo ring and tur n-
111g, the cost ~f _casting and bori ng is very littl e more than the 
co~t o f r ebabb1tt 111 g, especially where babbitted brasses a re m a­
ch111 ed afk r bo r ing. while the life of th e b r onze bea rin o- is fa r in 
ex cess o f that of any babbitt ye t tried. 
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R oug h and b urnt co mm uta tors a re too frequ ently th e cause o i 
expensive m oto r repa irs. a nd usua ll y in di cate im perfec t m otor de­
~ig n or inex cusabl e neg lect. vV ell desig ned m otors in good eon­
clitio n , even und er the hardes t se rv ice, should no t r equi re tu rn in g­
oft ener than once in ei g ht m o nths, pro vided, o f course, t he ave r­
age wo rk is within the r ated capacity o f the m otor. T here is 
no th in g that so well indi cates to the practi cal m an the co nditi o ns 
uf the m oto r as the con ditio n of th e commuta to r. \ Vhenever th e 
cu mmu tat or sh o ws sig ns of burnin g o r bl ac kenin g, steps sho uld 
be taken a t once to p revent it. I t is not advisabl e to try to p re­
ve nt thi s by th e continual sandin g o f commuta tor by m otor in ­
~pecto r s. thoug h th e occasio na l cl ean in g up of the commuta to r 
\\ ith sa nd paper is necessa ry with all m otors. T he causes of 
tro ubl e o f thi s cha racter a re so numer ous that m enti on is made of 
onl y a few o f the m ore impo rtant. 

T he k ind of bru sh u sed is an im portant fa cto r. B ru sh es sh o ulrl 
be o f soft , cl ose-grain ed ca rbo n treated wi th a good lub r icatin g 
compo und-one whi ch does n o t fl o w too fr eely from th e h eat fro m 
th e m otor. an d whi ch wi ll no t burn and ca rboni ze on commuta­
tor. T he pr ice uf th e b ru sh is not a ma terial con siderat io n, as a 
brush wh ich is slig ht ly super io r to an o th er will p rm ·e eeono mi ca l 
e\" en at quite a la rg e increase in fi r st co st. As a rule th e tensio n 
on the brn , hes o f ra ihvay m oto r s is too li g ht . Tt is a co mmo n be­
lief that heavy tension causes wea r o f th e co mmutator , but ex ­
peri ence has shown that the actual w ear of com mutato r s, due to 
the fr icti o n of the b rush, is very small. an d that in som e cases in ­
creased ten sion wi ll m ater iall y decrease the spa rki n g, whi ch causes 
the g reates t wear. Improper ali g n m ent o f bru sh -h older s a lso 
frequ en tly cau ses sparkin g. I n r ecen t practice the u se of side 
cr,ntact springs on brushes has been genera ll y abando ned. On 
motor s ca rryin g heayy cur r en ts th is sprin g is qui te essent ial, as the 
excessive heating of th e bru shes is caused by limited contact in the 
hold er . 

Com mu tator in sula ti on sh oul d be m ad e of what is k nown as the 
bu ilt -up mi ca segm en ts o f the very soft es t g rade o f a mber mi ca. 
A hard. cl ea r mi ca should neyer be used in the co mmuta tor , as th is 
111 ica will n o t w ear away as fa, t as the co pper , an d th er e is no thin g 
~o d isas t ro us to the life of the com mu tator as h igh mi ca in suh; ~ 
ti on . 

In som e motors it m ay be n ecessary to chan ge the windin g of 
th e a rm att1re an d field coils in order to avoid the burnin g of the 
comnrn ta to r. First , determin e by actual experiment what chan g e 
in wi nding is necessary , an d then equip with th e new, windin g 
eyery a rmature o r field that co m es in bu rned out. T he ehange can 
thus be m ade w ith out any g r eat expense, a s th e greatest part will 
be borne by th e main tenance ch ar ge. 

TII E E L ECTR I CAL T ESTI NG OF RAI L W AY E Q U IPME NT 

Elaborate system s fo r the peri o dical te stin g o f in sul ati on on rail ­
way cfg1ipm ent seem to be g rowi n g in fav or with som e electri ca l 
en gin eers, but the practi ca l va lue o f these elaborate tests is not 
hi ll y denwnstra ted. Ex per ience has sh own that tests of thi s kind 
a1·e ve ry mi sleadin g and frequently causes the tear in g down of 
equipm en t , which un der o rcl ianrv conditi o ns, and had no t est s 
been m ade would have cont inued i.n se rvice for a lon g ti m e. 

Jud g ing fr om my own exper ience, it is n eith er necessary no r ad 
,·isablc to test perio dica ll y the in sulation on th e equipment, but to 
make su ~h tests onl y in cases wh ere the m otor s a re no t workin g 
pro per ly. T h e proper t rainin g o f moto r in specto rs as to the littl e 
points about rai lway equ ipm ent wh ich cl ea rl y indicate t roubl e with 
moto r, will locate in nearly a ll cases t ro uble due to weak insula­
tio n, so that it can be r em edied befor e any ser ious da mage has r e• 
suit ed to any o th er pa rt o f t he equipment. 

All arm atures ancl fi eld coib r epaired sh oul d be ca refull y tes ted 
as to r esistan ce and in sulati on to g r ound, and o n all armatures 
havin g co ils repai1 ed, n ew commutato r put on o r co mmutato r 
tnrn ecl. th e resi stance between co mmutato r bar s shoul d be ve ry 
c,irefull y m easured. T h is sho ul d be do ne p referably with a. por• . 
abk whea tsto ne b r id ge tes tin g·-set, capabl e of sh o wi n g cl ea rly a 
\";i ri ati on in r esista11 ce o f 0.001 oh m . T hi s is o ne of th e m os t im­
po rt ant t e!', t s to be m ade in th e car e of rail way equipm ent , a s m ore 
burn outs of a rm atures a r e caused by the sli g ht , sho rt circuitin g o f 
co ils, du e t o the bri dging over of insul ation between bars by 
so lder . :, cid o r copper turnings under th e lead s, t han fr o m an}' 
other cause. T hese defects can be loca ted onl y by a t est o f thi s 
ki nd. A bad join t o r any m istake in conn ectin g up th e leads will 
be detec ted at o ne~ befo r e any dain age has been done. F o r test ­
in g insulation to g r o und I conside r a fir st-class m agneto of ro,ooo 
oh m s r es istance a ll that is necessa ry. 

TRUC KS 

As the desig n o f trucks varies so widely, very littl e can be said 
in a paper of thi s kin d a s to the detail of truck m aintenance o th er 
than to say that a ll joints sh oul d be k ept perfeetly ti g ht, and wher e 
they do becom e k ose th e pa rts should be swed ged o ut and r e­
fitt ed. A ll bolt s should fi t t ig ht , and th e nuts shonld be secured 



by loc k wa she rs. In the o pinio n o f the wri te r soit , g ray iro n , 
in set with plug s o f soft stee l, has neve r bee n equaled fo r sho e 
brakes. The m a teri al g ivin g th e g rea test a m uunt o f fri ct io n 
again st a chill ed surface sho uld a lways lie used, rega rdless o f 
co st. 

l'vluch has been written o f la te o n the ~ubj ec t of ca r wheels, their 
w ea r and alignment, a nd s till s treet ra ilway m a nage rs ar c ca reless 
a bo ut th eir wheels. Too much care cann ot be g iven to th e sizin g 
and alig nm ent o f wh eels a nd the pressure wi th wh ich they a rc 
fo rced o n the a x le. A t leas t 50 per cent of th e wh ee l r em ovals 
thro ug h o ut th e co untry a re caused by bro ken o r sha r p Ha n ges o r 
a b rok en wheel. The use o f sa nd inliucnces largely the life o f 
whee ls, Lut the ..: u nditi o n s vary so widely that I would no t be 
justifi ed ii1 sayin g t ha t in no in sta nce sh o uld a sa nd bo x. be p laced 
upo n a car. I will say , h owev er , tha t wh ere it is po ssible to suc­
cessfully o perat e with o ut th em sa nd boxes sh o ul d be d isca rd ed 
and oth er mean s t1 ~ed fo r sandin g th e track. In m ost cases it is 
far more economi ca l to fit up a spec ia l car capable o f ca r ry in g a 
la rge a m o unt o f sand, a nd sand th e tra ck fo r , say 100 ft . befo re 
each po int where a sto p is likdy to h e made -a n cl o n g rades a n cl in 
places wh ere th e track is excep tiu na ll y slippery, than to sand th e 
ra il fo r it s e ntire len g th. 

R E I'A I ' T I N <; O F ! '.\ R S 

Th e exp eri ence of th e writer has ck a rl y dem o n strated that it is 
sati sfacto ry to r epain t ca r s wi tho ut re m o vin g all o f th e o ld pain t. 
P at ent va rni sh r em o vers. sea ler s , etc., a r e a sna re an d a d elusio n . 
The writ er has fo und th e fo ll o win g sy st em o f r epaintin g ca r s t o be 
quite sa ti sfact o ry: First r em o ve a ll o ld paint by soften in g it wit h 
a blo w-pot just eno ug h to a ll o w it to be scraped o ff with a hroad 
putty kni fe, not all o win g fl a m e fro m th e bl ow-to rch to strike th e 
ba re wood a t a ny time. Then sa nd o ff th e sur fac e well with block 
a nd sa nd paper. Where a ny new wo rk h as been put in it sh o uld 
be firs t primed with a coa t o f boil ed oi l and a li tt le lead a11 d a l­
lo wed to s ta nd fo r n o t less tha n fo ur days. Dashes a nd a ll iron ­
wo rk sho uld be thoroug hl y clea ned with s tro n g a lkali a nd p rim ed 
with a coat of lin seed o il put o n boi lin g h u t a nd a ll o wed to th o r ­
o ughly ha rden , g ivin g o ne coa t of o il a nd lead b efo re colo r . If 
the surfa ce is ro ug h, plast er with lead o n thi s coat . T h en all o w it 
to th o roughly h arden. a nd sand with bl ock ; t hen lay o n two 
coa ts o f Hat lead, two coat s o f co lo r, co lo r va rni sh . stripe a nrl 
o rna m ent , finish with o ne coat o f rubbin g va rni sh ·a n d o n e coat of 
fini shin g Yarni sh. The ma in o bj ect in th e pa int in g o f ca rs sh o ul d 
be to secure a hard. s mooth su rface whi ch will h o ld o ut th e Ya r -­
ni sh with the very sm all est a m o unt of m a ter ial : the th in n er th is 
surface is the better. Care sho uld a lways be tak en wh ere plaster 
is used to mak e it a s thin a s possibl e, a nd lead coa ts. co lo r a nd 
Ya rni sh sh o uld a ll be ca re full y t em pered, so as to se t a like. as most 
cases of crackin g of paint a re d ue to th e want of proper t em peri ng 
o f lead and color coa ts. 

A ca r painted in thi s m ann er sh o uld n o t r equire r epain t in g for 
fr o m six to seven yea rs if p ro perl y cl ean ed and va rn ish ed. Ca r s 
sh o uld com e into th e pa int sh o p. even wh ere t he best grades o f 
va rni sh a re used . o n ce ever y eig ht o r t en m ~mth s a nd be wash ed 
th o ro ug hly with vumice an d stro n g soap a nd g iven a coa t of 
fini shin g vc1 rni sh. Th e li fe o i varni sh cl epencl s la rgely o n the ca re 
g i\' en to th e car s in th e cl eanin g depa rtment. Ca rs sh o u ld he 
sponged o ff dail y with cl ea r water . a nd a ny accumul at io n of d irt 
removed as far as possibl e by the use o f a cha m o is sk in a nd 
sponge-ca re b ein g ta k en to rin se off the g rit b efo re ru bbi n g w ith 
spo n ge o r chamois. O n ce every thirty days th e ca r sho uld be 
tho roughly wash ed do wn. u sin g a good g ra de of soap. If it is 
impossibl e to rem o Ye dirt an d sta ins fr o m the surface of th e car ~ 
with the finer grades of soap, st ron g soap m ay be u sed, it h eing 
fo und that the injury to va rni sh resultin g from th e u se o f thi s 
soap o n ce every thirty days will be m o re tha n o ffset by th e sav in g 
in cl eanin g a nd to uchin g up when the cars a re tak en into th e 
paint sh o p fo r r evarni shin g . 

In the selec ti o n of desig ns fo r pai nt in g of ca rs. th e p la in est a nd 
nea tes t desig n sho uld l1e selec ted as a rul e. No le tterin g sho uld 
b t.: clo n e o n the pa nels . as thi s increases g rea tl y th e cos t o f m a in­
t ena n ce in the paint shop departm ent. In a ll cases th e sig n s 
sh o uld be put upo n sig n boards m ade especia ll y fo r th e purpose. 

Th e inside of th e ca r s sho uld be cl ean ed th o ro ug hl y a nd rub bed 
do wn with pumice sto ne every second time th e ca r co m es into the 
paint shop to be r eva rni sh ed . T h ere a re a numb er of so ca ll ed 
car cl ean er s o n th e m a rket whi ch a re r a ther a detrim ent tha n a n 
ad vantag e to the o ut side surface of th e car s , but whi ch m ay be 
u ~ed to a d va ntage o n th e int eri o r of th e cars. es pec iall y a ro un d 
t he sash . Specia l o bse r va ti o n of th e interi o r o f ca rs will sh ow that 
th e va rni sh comm ences to di sappea r fir st a ro und th e sash­
m o is ture fr o m the windo ws gatherin g aro und the m o ulding wh ich 
ho lds the window sa sh, first di scolo rin g it a nd g radua ll y wo rkin g­
i1, to th e sash itself. A ca r cl ea n er which is m a de up la rg ely of o il 
and dryer . if u sed a bout o n ce a w eek o n th e wind ow sa sh and 

m o uld ing , wi ll be fo und to be a g rea t a d va ntage. Th rc.:e yea r ~ ag 11 
fo u r n ew cars were selected , a nd a ca r clea ner u ~ed weekl y un th (.' 
windows o f th ese cars, and tn -day n o t a sta in is to be seen 0 11 

sa sh o r m o uldin g, t he ca rs h a vin g been revarni shcd twin : dnr inl.{ 
tha t time. 

After a num be r of trials o f va ri o us Hnnr pai n t s and paint s 
mi xed espe cia ll y fo r th e purpo se th e co ncl usio n has been reached 
tha t th ere is no thing equa l to pure wh it e lead a nd li n ~eed o il and 
suitab le colo r fo r th e fl oo rs o f a ll ca r s. T h e m ajo r ity u f ca t 
fl oo r s a re st ri pped , a nd it has been fu un d impo ssibl e tu find an .v 
ma ter ia l ha rd eno ug h to ~ta nd o n the to p o f th e s tri p s of a ca r 
Hoo r , whil e almost a ny ma teri a l will s ta nd the wea r , hut not th e 
m o isture. b et wee n the sla t ;; . It is ve ry evi dent , the refo re, tha t th e 
best paint for t hi s purpose is on e which will be st preser ve th e 
woo d in th e fl oo r o f th e car fr um t h (.' cnn ~tant m oi~tu re to which 
it is subj ected. 

A s to th e car roofs, the m ain o bj ect is t o put as litt le mater ial 
a s possible o n t h e can vas of ca r roofs, a nd th at m ateri al sho uld be 
ela sti c. a nd yet wi th stan d th e ac tio n o f th e wea ther. Grea t ca re 
sh o ul d he used in tem per in g o f pa in ts fo r roofs. AYo icl pain tin g 
t he roof o n e t im e wi th o n e kind of paint a nd th e n ext tim e wit h 
an o th er . fo r in th e lo n g run thi s will in \'a r ia b ly crack a nd req uire 
th e r en ewal o f th e canvas o n the r uof. In a number of cases it is 
custo m a ry to use slush or a ny o ld th ing w hich ha ppen s to be in the 
pain t sho p fo r pa in t in g roofs o f ca r s. T h is is a grea t mi st ake. fo r 
11 0 p ain t is too good for th e ca r roof-th e best white lead a nd o il 
g iv in g the b est r esu lt s. 

U n qu esti o na b ly th e truck o f ca r sh o uld be pai n ted with a good 
grade o f lead pai n t. a s it preven t s r ust. dec reases r en ewal of bo lts 
a nd adds g reat ly to t he gen eral appea ra nce of th e ca r. A h and­
so m ely pa inted ca r body m o un ted o n a din gy, rusty-looking tru ck 
has a half-fin ish ed appeara nce. t o say th e least. 

------+♦+----

Rails-Their Construction from a Scientific Standpoint 

DY A . J. JVIO X If A:lf. 

l\lany y ea rs ago th e L o ndo n & N o rth vVestern Rail way Co m ­
pany, of E ng la nd. reach ed th e co nclusio n th at wh at was k nown as 
a " soft" o r lo \\' ca r bo n ra il ga\' e t h e lo n gest life. a nd it s con clusio n s 
were hon estly based upo n what appea r ed to b e clea r -cut , p racti cal 
exp eri ence. T h is was r ein fo rced sho rtl y a fterwa rds by Professor 
Dudl ey. a t t ha t tim e acting fo r the P en nsylva n ia R ailroad Co m ­
rany. \\'h o gave th e result o f t est s tha t o n t h•~ fac e of t hem w ere to 
be reli ed upo n. Hi s pape r was a n able co mributi o n to the k nowl ­
edg e of the day. H is ge neral co n clu s; on s ied to the " soft " r a il , 
a nd he wen t further a nd end eavo r ed to determine by com pa r ison 
a fact o r fo r each sp ecial ch em ica l in g red ien t. Hi s conclusio n s 
created so m eth in g a kin to a sen sa ti o n . a nd t h ey were bi tted y o p­
posed by th e steel ex pert s of the time. P er ha p s th e fa ct t lta t th e 
st eel m a nnfacturer o f th at cl ay was no t su ffi cient ly m aster of th e 
s ituati o n to eco no m ica ll y p rod uce th e id eal r ail. ac co rd in g to Dr. 
Dudley' s st a nd a rd, m ay account fo r a good dea l of th e o pp o sit io n. 
Durin g th e sam e peri od, h o w ever. no twith sta ndin g t h ese ded uc ­
t io ns, the ten de ncy of th e ra il call ed fo r in actual practi ce was 
a lways to hi g h er ca rho n. Th e w ri t e r him self duri n g th is in ter va l 
was a supporter of the " soft " o r d uct ile steel fo r ra ils: a nd even 
to th is clay. a nd in view of what is to fol lo w , it is to th e writer' s 
mind a q ues ti o nab le thing wh eth er a st eel of g r eat ducti lity a n d 
o nl y of m oder at e h ardness is not the steel fo r st eam rai lroad pu r ­
poses. It must be r em em bered. h o we\'c r . th a t t h e problem o f w ear 
upo n a stea m ra ilroad is a very different thi n g from th at o f w ea r 
upo n a s treet rai lroad . The rai l in steam railroad u ~e presen t s a 
clean h ead. b ecause th e rail is no t bu ri ed . I t h as to o ppose p r in­
cip ally a ro ll in g fri cti o n. for th e nu mber o f tim es per mi le tha t 
~tea m ra il road t ra in s are sto pped is very few, taki n g a g e nera l 
average. The s t reet rail, on the o th er ha nd_. h as no t o nl y to m ee t 
thi s rolling fr ic tio n . bu t has to conten d \\' ith t h e g rit from th e su r ­
ro unding road -bed. ancl wi th sto ps eyc ry fe \\' fee t. Not o nl y a rc 
th e sto ps in compa rab ly m or e fr eq uent. b ut they ar e aga in mul ti ­
pli ed in to a g reater number of uni t s. a s many indiYid ual ca r s a rc 
th e r ul e 0 11 st r ee t rail ro ad s a s a g ain st th e occasio nal t ra in of th e 
steam ro ad. 

Bein g unable to r eac h po siti ve conclu sio n s fro m th e p ub lish ed 
a uth o ri t ies a nd from personal conta ct wi th the st eel exp ert s o f the 
co un t ry, o r e \'en fro m o ur own ex pe rience, it was dete rm in ed to 
co ndu ct ex perimen ts t o thi s end . 

It was accepted to b egin wi th , tha t it wo uld b e fo ll y to try to 
fi nesse in th e m a tt er ; that th e hes t tha t co uld he do ne would be 
to t ry to fin d genera l. sa fe indi cati o ns. vV hen it is r em embered 
tha t ea ch chemi ca l in g redi ent puts it s o wn part icul a r sta m p u po n 
th e st ee l. a nd a different sta mp in each pa rti cul a r combinat io n 
with th e oth er in g- redi ent s. a nd th at t he nu m ber o f such co mhin .l -
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ti o ns may be infinite: wh en it is rem embered that each different 
heat at which th e stee l is rolled affects the probl em ; that th e 
am o unt of dra ft put upon eac h ;;uccessiY e pas;; should no t be ig­
r,ored, th e necessity of t h is conclu sio n beco mes ev ident. II en cc 
th e present effort is not to pass upo n the proportion of each par ­
ticular thin g , be it guod o r bad: it is not a sea rch for the perfect 
~tee!: but o nl y a prayer that lig ht may be shown in th e right 
direc tion. 

Th e experiments have las ted for three years. T he fir st endca\'or 
was to take broadly a " so ft " steel and a " hard " steel fo r the rails 
to be tes ted, securin g the difference by ca rbo n alo ne. leaving all 
o th er ing redi ents as nea rl y as possible th e same. The experiment 
with these \\·as started in October, '95. and has been continuo us 
ever sin ce. In June, 1896. a dditio nal rails we re add ed to th e ex­
perim ent , supplied by the \Vest E nd St reet Railway Comp;;ny, o[ 
Boston. who at that time had determin ed ( with wi sdom as will be 
seen subsequently) upo n a steel both har d and ductile. T he co n­
clusio ns, therefore, arc based upo n what may be desc rib ed ,-.s 

Soft steel, 
Hard steel, and _ 
Steel both hard and ductil e. 

The rail s ( some thirty-three in all) wer e laid in th e South E ighth 
Street trac ks of the N assau E lectric Railroad of Brooklyn. They 
were laid continuously, so that th e sam e car is obli ged to pass over 
every rail, and th erefore each rail is subject to the sam e wear , and 
the wear on the head onl y is con sider ed. Street tra ffic is ig nored. 
The point was selected as o ne that would g ive g reat wear in a 
short tim e, in o rder to r each early conclu sion s, a s the cars pass this 
point at extremely short intervals . 

Every rail has been m easured at two points, taken about IO ft. 
from each end, in o rder to elim inate th e specia l wear at the joint s. 
Each rai] has two cast iro n boxes bolted to th\! o ut ~i cl c, at th e 
points to be m easur ed, t o permit access fo r purposes o f m easure­
m ent without di sturbin g the road-bed. Originally th e wear was 
regi stered both by actual m easurement a nd l>y taking an impres­
sio n of th e h ead of the ra il by m eans of type-m etal castin gs. Two 
slots were provided in the tram of th e rail tn guide th e type-metal 
m ould. Notwith standing the great care that was ex er ci~ed in tak­
in g th e impre~sio n s. thi s m ethod of mea stll"C111L'nt was quickly 
given up as the result s were fa r iro m being- as accurate as tho se 
taken by mi crometer cal ipns. \\Tith these ralipno., 111casurc111e11b 
of each rail were taken at three points acro s~ the bead of the rail: 

Point numb er one being at a point nl!ar the gage line : 
Point number two bein g nea rl y in the c\!11trl' of thl' head , and 
Point number three bein g nearer the outside of th e l!cad. 
Speaking accurately , puint nnmhn 011c i~ 2 i11.; point 11m11her 

two is 1¼ in .. and point numl>L'l" tlll'L' e is 7s in. , all from the out­
side uf a head 2 11.i in . \\'ide. :\Ietlwcls \\'ere a cl opkd fur accmatcly 
locating the same lin es, so that tlie com pari sons in the different 
m easuremen ts uf wea1· could he 1·clied upon. 

There wer e ~cvente\!n r ails of low l·arbo n (yiz: ave ra ging .28) : 
fo urteen ra il s containing hi gh carbon (Yi z : .59), an d t\\'o were 
\Vest E nd rail s. The least wear show n was in the \Vest E ncl rail. 
the hard rail follows a good second. while the g rea tes t wear 1, 
shown in the soft rail. 

Soft. 
Carbon . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .280 
Si lic on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .026 

Phospho rou s . . . . . . . . . . . . . . . . . . . . . . . . . . ro6 
S ulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .006 
Manganese . . . . . . . . . . . . . . . . . . . . . . . . . . . .700 

Iron 

Spec ial g rad e ....................... . . 
Based on iron only, ignoring th e m etal-

loids ... . . ........... ... .. .. .. . ... . 

1.268 
98.732 

JOO. 

7.855 

7.95G 

\V est 
H a rd. End. 
,59 .570 
.056 .23--1 
.097 .050 
.o50 .078 
.83 .g8o 

I .(132 1.912 
98.368 98.088 

100. !00. 
7.841 7.825 

7.971 7.977 
Th e average mo nthly wear am o unted to .0007 fo r th e \ Ve~t E nd 

rail, .0012 fo r th e hard rail, a nd .0017 fo r the soft rai l. Th e :·esult s 
of the experi ments a re conclu sive o n thi s point. Vv' e will. :her c­
fo rc, in the subsequent a nalys i5, start with thi s as a fa ct. 'vVe will 
1-cfe r first to the ph ys ical tes t , and take last the qu esti o n of chemi­
cal compositions. In the physical tests we will take first: 

A. Specific Gra7. 1ity. (See tabl e I. ) It will be noted that the 
\Vest E ncl rails show a specific g ravity of 7.825, the hard ra il 5 
7.841, and th e soft rail,. of 7.855. But in considerin g specifi c 
g ravity it had best be based upo n the iron alone in the composi­
tion. It is well known that the oth er chemi ca l ingredient s affect 
the net r esult almost impreccpti bly in the m att er of weight, but 
Yery greatly affec t density of the iron (which is the bulk of the 
composit ion ) in the matter of it s physical propert y. It will be 
found a law that where ~pccifi c g r avity is referred a rbitr a rily to the 
iron a_nrl th e metallo id s a re ignored. 9r rath er deducted, the 

specific g ra vity will ta lly clo se ly with what is to be expected from 
th e ac tual use o f the metal. For in stance in thi s ease igno ring 
the metalloids, the specifie g raYity o f the iron in th e different rail s 
will stand as follows : 
Soft rail ... .... ... ..... .. . .. ...... .. . .... . .. ...... ......... 7956 
Jiard rail .. ..... .. .. ...... ... .............................. 7971 
West E nd rail .......................................... , ... ,7977 

It is interesting to not e the yery close relatio ns of thi s arbitrary 
specific grayity· to the relative wear as shown in the test. This is 
not a poi nt to be ignored. because it is an exponent of the me­
chanical treatment , and it explains consistently in thi s, as in many 
o ther cases, why th e material with apparently (but not r eally) the 
lightest spec ific gravity will show the best r esult s in US\!. The 
<, nalysis shows that what is needed, as may be expected, is the 
densest steel . . 

Taking no w D. , 1\:n~ion and Compr ession T ests. In the tension 
tests th e ultimate strength stood as follows: 

Soft rai I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75,860 1 bs. 
Hard rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n8, roo lbs. 
\Vest Encl rail ...................................... 120,,3Ro lbs. 

Clo sely following the det ermined wear. In elastic limit the re­
lati on is : 

~oft ra il. ... .. . ... .. .... .. ....... .... . . .............. 45,730 lbs. 
H ard rail ......... . ............ .. .................. 62,500 lb s. 
vVe,t End rail .................................... .. 53,160 lbs. 

Thi s it will be not ed does not foll ow the rul e of wear, and in this 
is a lesson, the indication being that having secured a given 
am ount of ha rdness , and consequently of strength, that the more 
ductile th e rail th e better th e wear. In th e compression tests the 
sam e lesson is lea rn ed. The elast ic limit of compression standing 
at : 
Soft rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,000 
Hard rail .. ... ...... ....... .... ............... . . ..... .. 50,300 
\\Test E nd rail ........................................... 47,roo 

1\t a glancl' it wo uld ap1,L"ar that the rail compressed th\! least 
\\'ould wea r the lon gc»t, but where difference in compres sio n is 
indicatin of greater elasticity with o ut a sac rifice of ultimate 
streng th, it is within reason to th\! good. 

\Ve will deal 110w with chemical co111position, comparing first 
the suit and hard raib: 

A s stated before th e only variation in chemical composition 
\\'hich \\' L' need look at in thi s compari son is the carbon. for while 
there is a slig ht va riation between the two silicons in th e gi\'l'n 
rails th e total per centage of silico n in either is not a factor. and can 
thn eforc be ig nored. The greater durability of the hard rail as 
compared with the so it rail speaks for th e hi g her ca rbon, and it 
way here be noted, that ~o far as the higher carbon is concerned, it 
i11\' o lves no hi g her cost to th e str eet railway men. 

On co mpari son the carbon o f th e \Ves t E nd rail is practically 
th e sam e a s that of th e hard ra il. sili co n consid erably high er: but 
th e real po int of difference between th e hard rail a nd th e West End 
rail li es in the lower phosph o rou s and higher manganese. It is 
well kno wn that the low ph osphorous accompani ed by an increas­
in g manganese conduces to g reater ductility. On thi s point, how­
e\' er, a word of caution is necessa ry. A n:11 decrease of phosphorous 
from what is known as standard in Bessemer steel.viz : .ro, can only 
be achicYed at a g reatl y in creased cos t of manufacture, and there­
fore, so far as the chemi cal constituents of the rail arc concerned. 
the wh ole probl em to th e str eet railway man is how far it is eco-
1rnmical to go in lower phosphorou s. the other hardening elements 
remainin g th e same. A steel such as represented by th e West End 
rail. o r even a steel still lower in phosphorous it is possible to 
make-it is purely a questio n of cost. On to -day 's basis an extra 
co st of $I.SO per to n o n th e low phosphoro us steel is a low esti­
mate; it would be safer to take it at $2.00. Taking the average 
price o f girder rails at, we will say, $25.00, th e extra cost of the low 
phosph orous wo uld be 8 per cent. What would be th e increased 
wear of th e rails ? 
The aye rage monthly wear o f the hard rail is ........ .. .. ... 0012 
The average m o nthly wear o f the \Vest End rail is ......... 0007 

O n th e face of it it would appear. therefore. that those who could 
affo rd it were amply justifi ed in demanding and purchasing the 
low phosphorous steel. but there is a hope for those who cannot 
affo rd it : and ther e is some doubt, after all. as to the advantages 
to be gained from so doing, which. to my mind. brings us to the 
real ·l esson o f the whole experiment. Pay close attention to what 
follow s : 

\Ve all know that we can use a street rail until at least one-half 
inch is worn away from the head, or .5 in. On this basis, and 
taking the a\'e rag~ wear of the different rails as shown in the test , 
it would take 

25 years to wear away ½ in. with the soft rail: 
,<5 years t o wear away ½ in. ,vith the hard rail: 
60 years to we;1r away ½ in, with the Wc$t End nlil: 
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and thi s is the case of a road which r epresent s not average, but 
excess i,·e wear : the rails in question having b o rn the wea r nf 
heavi ly loaded ca rs runnin g 0 11 an a1 erage of 580 per hour for 20 

hours per day, durin g the time of the experim ent s, or a two-minnte 
h eadway. Thi s m eans during th e busy part of the clay less than 
o ne- half minute he adway, a nd durin g the night hours a wider in ­
terval. Taking th e o rdinary line it s a1· e rage headway is less than 
thi s, co n sequently th e th eo ret ica l wear would be g reater. N ow all 
of us who are interes ted in electric road s, and ha ve u sed g irder 
rail s a re aware of th e fa ct th a t we do not get a nythin g Jii--e thi s 
wear, and thi s being the case we have go t to look to som ethin g 
else be sid es quality of s teel. I think we a ll kn ow what the: cau se 
is, and I am g lad to agai n emphasize it because it discloses a g reat 
n ·il we are still suffnin g from without rea li zi n g· it to th e extent 
we shoulcl - /he defect is i11 the joiuts. 

Had these m1c as urem cnts of wear bee n taken at th e _ioints in­
s tead of clsewher 1c, the lesson would have been different . Rails 
a re taken o ut o f th e track to-day, not be cause th e r a il as a whole 
has reached th e point of des truction, but beca use th e joint s have 
b ecome too bad fo r furth er u se. It must be remembered th at th e 
experim ent s in que sti o n h ave not b een extend ed lo n g enou g h to 
show the effec t s upo n th e r a il of th e degenerati o n of th e j o int s. 
On the wear at the joints reac hin g a ct rtai n po int , th e wear of th e 
ra il in creases rapidly. For in stan ce, in the soft rail the a,·e rage 
monthly wear bei n g .0017 durin g th e tim e of thi s ex perim ent, in 
seven of eig ht yea rs from this date th e wea r wi ll have continued 
to go on at a constantly in creas in g rat io, start in g from the point of 
defect at the joint. 

In the early days of gi rder ra il s th e joint qu estion was befo re u s 
all. It was self-evident , in that th e ea rli er construction was so 
light that the joint s quickl y went to pieces. Durin g la t er yea rs, 
using a h eavie r rail a nd lar ger a nd b ett er fittin g spl ice bars. we 
have hea rd less nf this joint ques tion. for as compa1·ed with the 
earlier joints the tra ck is cumparatil'cl y smooth. NenTtheless, 
the evil still exists, and a few yea rs from now those wli o to -day 
a rc deluding th em se lves in the b eli ef tha t they ha\"l' a !,mg life for 
their exi sting trac k s will awa ke to fincl out that e\'e 11 the con struc­
tion of to-day is wasteful a nd extravagant in this respec t. The 
joint which is accepted n o w as being pa ssably fai r is r 1c uuci11g the 
life nf th e rail to o ne-half or perhap s c,·en one-third uf 11·hat it 
sho uld b e. 

The concl usions 11·e ar1c led tu seem to me tu be as fo ll o w!,,: 
First. That for s tr eet rail\\'ay u se. a hard rail will g ive th e bes t 

result s. 
SeconJ. T hat th e mu!-,t economical way to secure thi s h,1rdncs ~ 

is by increase of carbo n , accepti ng the manufa cturers sta nclanl 
spec iflcations for the other ingredient s. 

Third. That th e ne xt ~tcp sho uld be towa rd s an improY ement oi 
the joints. 

As is well kn o wn to all pre ,-cnt . the writer has pinned hi s faith 
to th1c elect ric welded juint as settling th e question once fo r al l. 
by m aki n g th e uni on hom ogeneou s with the rail a ncl possess ing 
a n advantage from an ele ctrical standpoint in the m atter of con­
ductiYity. Nel'ertheless th e cast-welded method al so demands 
ca reful con siderati o n. It is certai nly prefer ab le t o anything in 
the natur e of sp lice bars that we know of, provid ed o ne g laring 
fault can b e overcom e, viz : th e soft ening of th e stee l that occurs 
from th e large body of h ot cast m etal located at that po int , a nd it 
would appear that some m ean s could be cl e\'i!:- ed to o vercom e thi s 
evi l. 

Fourth. ,\ft er making th e joints pedect, what 11T ha\' e t ermed 
th e " \Vest End rai l" would certainly justify it s extra cost. As 
the analysis of each rail is embodi ed in thi s paper I n eed not h er e 
refer t o it. 

It is unnecessar y to g il' e the a na ly,- is appli cable to each of these 
classes. I would cauti o n, h o wever , agai n st th e use of carbon as 
high as .59, as that was purposely taken hi g h in what we t erm the 
"hard" rail in thi s experiment. th e object bei ng to reach a n ex ­
treme. Carbon sh o uld be limited to from .50 to .55, with the usua l 
leeway to cover manufacturin g co ntin gencies .. It also r em ain s a 
questi o n whether th e r edu ct ion of phosphorous to .o8 ( which m av 
be done within economical limit s of cost) will not gil'e r esult-s 
~o closely approx imating the .05 of th e \ Vest E nd rail as to m a ke 
that fi g ure an economica l o ne . \ Vhcther o r 11 0. the certainty ex­
i:-.ts that so fa r as th e steel is con cern ed. a rail of the fo ll owin g 
analysi s sho uld give a th eo retical wea r. if Ilic _ioi11t is perfcrted, of 
from forty or fift y yea r s. viz: 

Carbo n, .55. 
Silicon, .10 or und er. 
Phosphorou s, .08 o r und er . 
S ulphur , .o6 or und er. 
:Manganese, .83 o r o\'er, nut to exceed 1.00 

Th e g reat lesson l would once more emph asize is that until v<>U 
,t;ct the _ininb p<:rfcct you 11 e1cd not wo rry a bo ut the qualit y of /our 

steel; a11_vt/1 i11 g i11 tile shape vf stcc/- tlze ·ver_v clicapcst -you ca11 /m y will 
/as / lo11gcr thou /lie joints 1l'il/ per111it :,,u11 to f,,rcf' your n11/s 111 t/11 · 
track. 

••• 
Methods of Developing New Traffic on Street Railways 

BY ll. l\llLTON KEl':NED\' 

I f the ex ten sin: railroad and steamboat tran!-,portation com· 
panics have been successful all th ese year~ in inducing peopk to 
:-.pen d d ollars, h ow mu ch mor1c 1casi ly can the finel y dc1Tloped 
!-,t reet ra ilway interests of the pre ,-cnt cla y 1c 11 cuuragc th em tu spcn<I 
ni ckels. The 1c stabli shmcnt "f a "Spec ial Traffic" <>r "General 
Pa ssen ger" depart m ent is th e fir st essential teature to sys tematic ­
a ll y en courage th e in crea se "f trafti c. Th e h ead of thi s de part ­
m ent , u sua ll y k nu wn as the General Passenger .'\gent, is direct ly 
respon sibl e to the Gen era l Superint endent , 11·i th II hose office he is 
connected. 

After the selectio n of a competent clerk , wh" mu st b e fam ili a r 
with the territ o ry coYered by th e lines rep rescntnl. and al so affable 
a nd dipl omati c in his treatment of caller s nn l'a riou s missions, 
from the soli citor in quest of an "acl." to th e ~ocicty girl who char ­
ter s a parl o r car for an af ternoon tea, and a stenogra ph er, the 
Traffi c D epa rtm ent is ready for lrn ~in ess. 

Th e p ersonal acquai n tance of a ll city cdito1·s and !,,cal railr"ad 
report er s is the fir st essenti al move. Thi s prelimin a ry ca ll ,· lwuld 
be accompanied by a n explanation that the managem ent is desir­
o us of catering to th e public by gil'ing a more efficient ~e n ·icc 
with b etter equ ipm ent s than has c,·er been offered before. and that 
h e desires th eir good will a nd assis ta nce rath er th a n th ei r enmity 
a nd antagonis m. This est;iblishr s congenial relations between thl' 
m a na gem ent a nd the press wit h the rc s11lt that "ne\\' s item~" ~e n t 
in arc genera ll y given space. Thi s atten tion with th L· paicl a cl vc r ­
ti ~em ent s that arc i11, e rt1cd from time tn tim e cement relations that 
a re very ,·aluabl c to railr"ad companies. Referrin g again to th e 
trunk lin e railroad s, they find this item so imp"rtant as to maintain 
a "prc:-.s agent" and staff. at con si derable cost . to l1 andle the pr ess. 
They arc o n th e staff oi the General P ,bs1cngcr .\gTnt. ;,nd. "i 
cuur ;;c as~i!-,t him in handling the "atk." etc. 

N ""'· a!,, to ne w lrn si ncss. Thi!,, is th e re sult of special tro ll ey 
party tra!lic , pkasure riding to r e:-,urts c:-,pecially e~tablish etl ior 
the puq><>sc a nd the general}~, increased traflic of shoppers and 
others resultin g irum the intr oductio n "f modern equipmen t which 
make~ a trip in the ca rs a pkasure. Dy buil1ling special buffet 
parl or cars. handsomely uphohtcred and complete ly equipped. and 
a rran gi ng o pen excursion C,ll"S decorated with bunting anrl 
brilliantly illuminated, it b ecame po ssi ble to go into the exc ursio n 
field fo rm erly m onopolized by th e railroads and !-,tcamboats. There 
are churches, club s. lodge s, socidies. em pl oyees of large L'Stal1li~h­
m enb ant! other s who annually indulgT in one or nwre o ut ing 
event s. It is o nl y a qu estion of soliciting tn get at kast ., large 
:-. h a re of this. \\'ith this equipm ent. street railroads h a ,-e a decided 
adva n tc1ge m·er their l'Ompetiturs, inasmuch as they are :i blc tn 
convey special pa rti es fro m their ,·ery doors to any one of a num­
b er of picnic grm·es or pl easure re so rts. traYer sing a pi cturesq u e 
country. a nd without change of cars. It al so perm it, the ex cur­
sion p arty to pass thro ugh its own parti cular neighbnrhoorl. On 
thi s detail they are at times so particular a s to pay $5 per ca r 
additional trackage to run over th e lines of a nother cnmpany. 
sometim es on ly for a few block s to a ppease thi s sentiment. T hi s 
class of traffic en courages gen eral ridin g. in th at p ~rsons gni ng 
o n spec ial trolley trips lea rn th e variou s a ttracti,· e routes of th e 
system . with the a musem ent places, and aft erward take trips indi 
vid ually o r in g roups, that th ey oth e1 wise woul d possibly n ever 
have th o u g ht of. The efforts expended on behalf of specia l ca rs, 
as pa rlor a nd illum inated . a lso re sult in increased bminess in th e 
charterin g of "regul ar" cars for special service: or it causes Sun ­
day-sch ool picnic parties a nd oth ers to se lect sn m e grove or pa r k 
o n one of the company' s lines. but not being abl e to pay fo r the 
m o re expensive special ca r s. are conten t to cha rt er a "regul a r," 
which transport them over their sp ecial route. 

As to pleasure 1·outes, it is essen ti a l that some form of attraction 
fo r the a mu sem1cnt of pat rons be e:-. tabli shed at terminal puints. \Yl· 
per so na ll y visit the ull" n ers or proprietor s of a ll t h l' pleasure 
resort s 011 o ur lin es at fr eq uent inten·als. and in thi s way learn 
t hei r plans for a t trac tin g; patronage. som etime, offe rin g su gges­
tions for nur mutnal advantage, a nd ofte n inducin g t h em to pu t 
o ut spec ia l adverti sin g mattc1.-. Th e r es ult oi thi s is o h1·ious. On 
~e veral occasion s where la r ge co lo red po ster "'"rk h as hecn done 
o ur compa ny has contributed a porti o n of the co~t. 

In addition tr, the co-opera ti,· e adve rti si n g just m entionecl. ll"l' 
kee p the public wl'll in furm ed a s to ,;v h crc an d how tn ~o. and hnw 
tu kecj1 coul for a nick el durin g· ho t ,v1cath er . Cards di spl aye d un 
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the dash as well as ''flyer s. snipes. hangers and cut outs" and oth er 
no\'elties are th e most effecti\' e methods. V ery large poster s well 
cl one are dec idedl y th e best m edium for developing new traffic . To 
have fo r th e general in fo rm ati on of th e travelin g publi c an artistic 
booklet that wi ll fit th e pocket, containin g sketch es of the m ost 
attracti\'e trips and places, as well as a ll r o utes. transfer points, 
chartered car rat es. etc., will be found inva luabl e. T he ''ads." 
will pay most of the cost. 

\Ve have been deal in g largely with summer traffic. Now. re­
fe rrin g to winter, we han~ th e th eatri cal. ice skating rink club and 
oth er special int ere.sts. Traffic can b e develo ped by co-operation 
with these interests, such as by card-di splay on fe nd ers (for which 
th ey are wi llin g to pay), a nd by having them "post" territory 
accessibl e by your lines whi ch have been overlooked by th eir 
agents. etc. \Ve had a strong illustratio n of this last winter. The 
busi ness of a large ice skatin g rink had been lagging when we 
induced th em to di splay cards in the wi ndows of every car on the 
system , fo r whi ch th ey paid us a substantial sum per month, and 
furni sh the stock. Th e man agement said the result was beyond 
their mo~t sangu in e expectation s, and fro m the verge of failure 
cam e success. 

But special ca rs. pleasure r esorts. adve rti sing and co-operat ion 
are not the only m ethods fo r developin g new traffic. Clean, a mple 
cars, through lin es and generally effi ci ent se rvice are requi sites to 
sati sfy th ose who are induced t o patroni ze th e road and hold th ose 
who are already patron s, m akin g it such a pl easure to travel as 
that they would ra ther be on the road than at hom e. 

--+♦+----

Signal System for Single Track Roads 

BY H. S. COOPER 

Th e essential s of a good signal system a re : 
I. It must be reasonabl e in cost , bo th of in stallati on and mam­

tenance. 
2. It mnst be simpl e in b oth con~truction, operation and ma111-

tenancc. 
3. It must be almost elem ent-proof, nothing but o utside human 

violence o r extreme and viol ent actio n of 5torm s, Hoods or fire 
should be abl e to di sa rran ge it. 

4- It must be proof aga in st o rdin ary tamperi ng, whether the 
same be curious or m ali cious, it bein g und erstood. of course, that 
nothin g human made is proof again st determined intelligent 
,iolenc e. 

5. It must be absolutely incapabl e of g i\'in g wrong signal s from 
any cause not directl y human and mali cio us. 

6. It mu st be " posi tive," i. e., it must be a signal only wh en it 
operates correctly , a nd when, fo r any r eason. it fa il s to so operate 
correct ly, it must be unabl e to give a ny signal s. and mu st g ive 
unmi stakabl e evidence of th e fac t of its bei ng out of o rd er. 

7- It mu st be capabl e of being u sed as a signal betw een any two 
points at any tim e. 

8. It mu st indi cate both " cl anger" and "safety." 
9. It sho uld be r ecordin g or registerin g, i. e .. it should record 

o r register (or be the means of recordin g or registering) a ny and 
all uses of it. and if found necessary in p ractice, it should also 
register or record any non -use of it at a tim e when it should be 
used. 

Your sig nal system must suppl em ent your men, not suppl ant 
th em ; must simpli fy th eir duties, not multiply them; mu st decrease 
th ei r responsibilities. no t increase them. It mu st co-operate with 
the runnin g and safety r ul es . not supersede them. It must be an 
auxiliary to b oth men an d rules, subordinate to them. ior th e "per ­
sonal elem ent" should always be the prin cipal element. and the 
ru les mu st be an expression of and a g ui dance for it. But. alas, 
where is the "good and reliab le system?" O ne that fulfills all the 
ttn conditions previ ously noted. It certainly is not among those 
that are automatic a nd arc worked by the contact of the tro!ley, o r 
of some projecting part of th e car. or by the weight or impact of 
the car it self. or by som e mechanical or elec trical thing attached 
to the car- they wi ll not truly fulfill a single one of the ten condi­
tions. It cert ain ly is not among those which either th e conductor 
and motorman "set'' as th ey pass it . and which g ive visual ,-ignal s 
over a circum scribed portion of the lines, for I have tried them in 
every possibl e combination and condition, a nd they fail in the 
most necessary part icular s. I s th ere then such a system? I think 
there is. and I am pretty certain, m oreover, that it will fulfill most 
of the ten conditi ons. It is si mply a t elephonic dispatching system. 

----+♦-+-----

The Electric Railway as an Auxiliary to Coast Defence 

DY W. J. CLARK 

Th e rapid hi sto ry makin g of th e past fe w month s has caused 
the m ention of certain probl ems, which a year ago would have 

seem ed ridiculous, to be worthy now of the most serious consid ­
eration. \Vhile it is unwi se to bring up for di scussion here ordi­
nary matters of State and National policy, it is conceded, I think , 
that no matter what differences of opinion exist among us on the 
question of National extension and aggrandizement, there is a 
unanimous feeling among all A merican s that this is now a Nation 
begun with an exceedingly large "N," and that the true policy 
for it s future is to strengthen it in every legitimate way, by di s­
playing American intelligence, inventive ability and commercial 
shrewdness in such a manner as to make it the strongest of all 
earth's nations in peace. so t o the better preserve such relation­
"hip for all times to come. 

Warlike as the title of thi s paper sounds , it s true object is most 
peaceful, it being simply to advocate the adoption of a broader 
1,olicy in the granting of electric railway franchises to the end of 
harmonizing their construction both with other electrical lines, as 
well as with the general steam railway system of the country, all 
to th e encl of strengthening our country in peace that she may be 
better prepared for war in the future, and thus avoid it. 

That improved methods of transportation are equally essential 
to the commercial development of the country, or to it s defence 
«gainst outside foes, if such country is well populated, is a fact 
which h as been conceded for so long a time as modern civilization 
has existed. So originality cannot be claimed for the theories 
which are advanced herein, but the development of the electric 
railway, and the weakness of our seacoast. in certain essentials to 
defence, so forcibly brought to our attention recently, m:ikes it 
fitting to call attention here to the importance of the application 
of th e theory in it s broadest way to the future development of 
A m erican electric railways. In thi s way the marvels which have 
been performed uncon sciously in constituting an important aux­
iliary to our coast defences, may hereafter be made still more 
valuable by following some comprehensive plan clictatecl either by 
the National Government or by the executive authority of the 
yarious States, working in close harmony to the att;iinment of a 
specific end, better adapted to ordinary commercial requirements 
than th e present system of making the procurement of franchises 
dependent upon th e whim of local town ships and municipaliti es. 
The lattt'r often di sr ega rd everything outside their own immediate 
surro undin gs, and rest rict railway companies from making what 
would be a natmal form oi development. which, as recited, would 
be of the g reatest importance to the Nation in guarding its coasts, 
sho uld it ever be necessary to do so again. 

This application o f the general theory is no more original with 
the writer than the theory it self, for certain of the continental 
powers of Europe have for several years been encouraging the 
construction of street railways for the avowed purpose of military 
expedi ency, goi ng so far as to grant subsidies or extraordinary 
concessions where the construction of the line filled in some im­
portant link in transportation facilities. The great essential in­
sisted upon has been that in their construction such railways 
should conform in gage, special work and curvature with the gen­
eral steam railway system of th e country so that in em ergencies 
the rollin g stock of the latter could be operated over the lines of 
th e form er. Thi s would be mor e especially in th e case of besieged 
cities. to afford a m eans of ready transportation to all points within 
th e line of fortifications, without breaking bulk, also to make it 
possibl e hasten to tran sport bodies of troops to any points within 
such district in the quickest possible manner. 

While but lit tle ha s been .said concerning this policy in the pub­
lic press, the work o f this character which ha s been done about 
some of the European citi es is astounding, and is viewed by the 
military authorities of such countries ,ts being one of the most im­
portant steps ever taken in the line of defen sive military opera­
tion s. This being true it r equires no argument to demonstrate 
that a broader application of thi s plan to our extended seacoast 
would be of far g reater importance than the application of it to 
Europe, where good roads exist almost everywhere, for, as is 
weli known. much of our seacoast does not enjoy the possession 
of good wagon roads. On the other hand. the electric lines 
already r each nearer to very important points along the coast than 
do the steam lines, while, especially along the seashore of Massa­
chusetts, the electric lines could deliver, if necessary, many more 
troops in the interior within a given time at such points than 
would be possible for the steam railways. 

All over the United States information is readily obtainable con­
cerning the steam railway systems with their trackage, routes and 
rolling stock. as well as in their inter-connections and the possi­
bility of temporarily increasing the facilities of any particular road 
by combination with others. Such was not the condition, how­
ever, as regards electric railways when, a few months ago, we were 
all worrying for fear that landing parties from the then supposed 
powerful Spanish Navy might make it temporarily uncomfortable 
at certain exposed points along our Atlantic seaboard, beside de­
stroying much valuable property. It was suggested, therefore, to 
the writer that he obtain maps of all the existing street railway 
lines along the Atlantic and Gulf coasts, show their connections 
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,111d in te r sec ti o ns with th e steam ro;Hh and oth er street railway 
lin es, and. so far as possibl e, sugges t how much could be clone. 
slrnuld military necess ity rL'lJUirc it. to ca use such street rai lway 
systems to b eco m e a n im por ta n t a ux ili a ry to th e steam lin es for 
rapidly m o vin g t roo p~ a nd suppli es to a ny point s required a lo n g 
the seacoa st. Thi s work in vo lvecl exa mina tion o f th e po ssibi lities 
of makin g connections with the s tea m lin es, the utili r. in g of such 
tr,1ck a s would b e poss ible from it s type, a nd th e form and cha r ­
acter of spec ial work , so th,1t skam rollin g stock could. i f neces­
sary. he o pera ted over th e s treet r ai lway lin es , whil e th e possi ­
biliti es of u sin g the current of o ne elec tri c r ailway to h elp o ut con ­
gestion upo n som e other, an d a ll such sim ila r m att er s, were m ost 
ca refull v cron e into. Th e work was most interesting, hmri edly 
though ·it l1ac\ t o b e cl o ne, a nd. to th e credit of every street rai lway 
corporation alo n g th e coast, it sho uld be sa id that each a nd all 
patriotically respo nd ed to reque st s with the fulle st in fo rm ati nn 
that could be des ired concernin g their systems, a ncl ex pen sive 
maps were furni sh ed freely without charge. ln fact, the manage ­
ment of ce rtain import,111t syst em s wL·re so enthu sias tic that hacl 
the W a r Depa rtment r equested it. it is proba bl e that many mile s 
o f new track would have been bui lt hy th l'm wit ho ut waiting to 
question th e poss ibiliti es of its futmc ea rn ing power, nr wa itin g 
fo r local franchi se ri g ht s. Of cour se, it wo uld no t be proper for 
the w1 ite r n ow to g ive to th e wo rld t h e enti r e r esult s of thL· in ­
,·es tigati o n. but to a tt ,1i11 a most important object, ~nd to 
strengthen our c.:l ec tri c ra ilway sys tem s where th ey a re weak. it 
should be said that stret chin g alo n g th e coast from Calais, Mc .. 
t o Galvesto n. T ex .. are ninet y-t wo di sti n ct street railway systems, 
any one of whi ch mi g ht have been ,111 impo rt a nt fac tor in tra n s­
portati o n for milit a ry purposes sho uld Spain h a,·e made a 
demon strati o n again st our coast. The aggregate len gth of t h ese 
system s is abo ut 6,897 mil es, ;111c\ t h e capacity of som e of these for 
handlin g traffi c to several coast poi nt s is simply astounding, it 
being fr equently two o r thr ee tim es tha t of th e steam railways 
which approach th e sam e localities. 

By-products of the Power House 

BY i\f. J\f. FENNER 

Durin g th e yea r 1891 th e Dunkirk & Fredonia R r1i lroacl Com­
pany changed from h o rse to elec tric motive power. T h e road is 
3½ mil es lon g, with offices a nd power h o use situated centra ll y in 
th e village o f Fredonia. 

It s capitali zati o n whil e a h o r se road was $57,000 ; through fa re 
15 cents, with no debt s. a nd pay in g 8 per cent diYidend s. During 
the leg islative sessio n of 1894 th e company sec ured an a m endm ent 
to it s charter which empo w ered it to produ ce a nd sell li ght , h eat 
a nd power to th e Yillage of Fredon ia . a nd also the corporat io n s 
and citizen s residin g or doing busin ess in th e sa id village; ;J!so to 
rent such of it s buildin gs as it did n ot r equire fo r it s c, wn u se, a nd 
supply it s t ena nts with li g ht . heat and po \\' e r. 

In 1894 the ra ilway company began a sea rch to in crease it s in ­
come a nd comm en ced a n im·es ti ga tion of th e different heati n g 
system 5. H earin g enthusiasti c report s from S pringfield, Ill. ; 
Cedar Rapids. Ia. ; \Villi am spo rt. \Vilkesba rre, Scranto n and Phil­
lipsburg, Pa. , and Lockport, N. Y., o ur company h a d th e h eatin g 
plant put in. and also a n electric li g ht and po wer plant, durin g th e 
summer and ea rly a utumn of 1894. Th e li ght a nd p o wer addition s 
to our pl ant m ade more exhau st steam. whi ch. added to that from 
runnin g the street railroad proper, ga ,·e a q uantity suffici ent for 
all the heat con sum ers we were abl e to get that year. durin g the 
milder heatin g m o nth s. like S eptember , October a nd a part o f 
November; also a part of M a rch and all of A pr il a nd l\fay. Dur­
ing th e r emaind er of th e seaso n the exh aust steam h ad to be rein ­
fo rced fr o m th e bo il e r s. 

From a capital stock of $57,000 in 189r our capital has in creased 
to $r 16,200. a nd from the no-debt of that period we h a\'e n ow a 
b o nded 5 per cent d ebt of $61,000. A lso, alth o ug h our throug h 
ia re was reduced imm ediat ely o n th e in sta llat io n of elec tri c pow er, 
from 15 to IO cents. we a re able to pay our fix ed charges a nd 6 pe r 
cent on our increased capi tal. The a lm ost pedec t S)'Stem of in ­
sulati o n that we u se en ables u s to m a rket the by- produ ct of ex­
hau st st eam, in competition with anthracite coa l, wi th a ll it s clean ­
liness, conve niences and acl\'anta ges. \ Ve sell it o n a basis oi $4.17 
fo r best anthracit e coal. a nd our con sumer s think it is fine a nd 
ch ea p. It is usua ll y so ld o n th e basis of $5 fo r anthracite coal. 
'Ne sell by meter. 

Exh a ust steam is n o di ffe rent irom a ny other st eam of equal 
pressur e. The m ost econ o mi cal prrssure for heati ng purpuses is 
und erstood to b e from 4 lbs. to 6 lbs. \\Th en the exh:ltl st steam is 
not in suffi cient supply to give that pressure, it is easy to rei n fo r cL' 
it direct from th e bo iler s t o such a limit ed e-' tcnt as needer\. 

Some of th e question s we stumbled u ve r wefl' as f"llows: 
r. H nw ca n we m a ke hl'at at a pr essure of 4 lhs . to(, lb s. circu­

late lon g di sUtncl' s, a nd throu g h a netwurk of pipes in large build­
ings? \Ve h,1d the State No rmal School lo heat. lnving- nearly 
1,000.000 cu. ft. of space; and other large buildi ng-s. [ n th e Nor­
mal Schoo l they had b l'en h eating at a pre ss ure of 40 ibs. to Go lb,. 
of steam bv m ea ns of r ,1 c\i atnrs in o ne part (di rect radiation ) and a 
i,1 11 dri yen- by an engi n l' ( indirect radiation) in ,111nther part. The 
a nswer is: Con dl'n s,1 tion is all the whil e " ccurrin g in the pipes, 
climini shin g space as r750 to T. thnehy cre:tting a vacn um which 
draws th e stl'am on to fill it fr"m atm,,spheric pressure. 

2. H ow d u yo n di spose of th e water from th e cond ensed ~team ? 
A n swer: By letting it return at proper g rade throug h the ~team 
pipes to a cooli n g coi l from which indirect heat is sec ured, thl' 
cooled water finall y escaping into th e sewl'r. ( )r, i[ the builcling 
he to o sm a ll for a cooli n g cuil t o he profitably empluyecl, then it 
1 eturn s to the ~t reet 111;1in s and goes from th em L'ither directly into 
the sewer, o r passes into so me h e,1ted !Jt1il<l in g fu r th er do wn the 
lin e, and throngh its cooling C!li l to thl' sewer. ,1fter parting with 
it s indirect h eat. A sp ec ia l trap is indispen sable to preYent the 
st eam escapi n g to the se\\'c r. 

J. \Vhat effect . will the back prl'ssure h ,1,·e on your engi nes' 
,\n s \\'er: No se riou s effect. The 6 lbs. of pressure wi ll n eutrali ze 
(, lb s. of th e 80 lb s. of steam you rnn at. It will th en require an 
additiona l p ressure of st ea m equal to the back pressure in the pipe 
line less a bo ut r lb.-th e a m o unt of natural air pressure. If thl' 
back pressure was sucldenly remm·ed , th e effective pr essure for the 
en gine wo uld run up a m1111ber of pound s equa l to th e back 
p ressure, less the I lb. ior the nat ural air back press ure. 

4. H ow much m o re coa l wil l thi s back pressure consume? An­
swer: No t much, h arclly noticeabl e in th e coa l pil e. T experi ­
mented in 1896. Our large hotel. a consumer dnring winter, 
wanted hot water in the summer. Vlhat wo uld it cost? I wrote 
the Springfield, Ill. , compa ny for it s ex perien ce. Our bu~iness in 
summ er ca n h e dune with a 150 h.p . boiler. Springfield replied I 
uught to have $75 per month, but th ey would rather losl' cuqom­
er s. a n rl h ad lost them. rath er than kcq; the stea m in the pipes 
during th e s11111111er. I h ad th e coal \\'eighed at r lh .. 2 lb .. 3 Iii . 
,111,l 4 lb . back pressure, a nd com pa red with its weigh t when the 
Lxh a ust \\'ent int" th e air. At r lb. I found no cliffer encl'; at 2 lb. 
I fo und a sm all differen ce, and at 4 lb . it co~ts abo ut $15 per 
month, \\'ith soft pea slack at $1.50 per ton. That was the pri ce I 
tixed. Dut since that year we have metered it to the h ote l with 
oth er consum ers. a nd it costs only about $6.50 to $8.50 per month. 
They need a pressm e of from r lb . to 2 lbs. in the main, 4 
lbs. occasionall y. \Ve think it a benefit to the system to keep 
the steam in the pipes summer and winter. There is little oil in 
the exhaust steam th e separator do es not remo,·e, and it keeps the 
pipes and m eter s bri g ht and ckan. and th e contrac tion a nd ex pan ­
sion are avoided. l\Iost people like to take the chi ll off the a ir in 
clamp summ er ,,·eath er. a nd will u se the h eat if the m eter is ldt in. 
\Ve tak e m eters off after the season is o\'er ior repairs and repaint­
ing. except when consumers dl'sire to u se some steam in th e ~um­
mer . In those cases we leave them on. 

T h e in sul ation consists of a n iron pipe to circulate the steam. 
That is pl aced o n r est s r in . high wi thin bored logs, the bore being 
2 ins. g reater than th e pipe, so as to give 1 in. of dead air, th e best 
insul ato r , a ll ab o ut the iron pipe, w hi ch latter is wrapped with 
as bestos. Th e log ha s a sh ell 4 in s. th ick lined with t in whi ch has 
been submitted to m ateria ls to preyent water soakin g· and decay. 
T hi s agai n is covered with a 3-ply tar red roofing ielt. a nd laid o n 
a board a t th e bottom of a 5-ft. trenc h. Expansion joints. o r 
''yar iators," d oi n g away wit h all packed joints. are inserted at 
pro p er in terya ]s with bri ck work bui lt ab,we th em. Special pro­
tect io n at end join ts of th e lugs where they fit into each other. 
J.'h c wh o le th en covered wi th l'arth specially tamped down. proper 
til e drainage being p laced beneath the stru cture to take away all 
surfa ce water. These are sub stant iall y the l'lements of the insula­
tio n a nd construction oi the system \\'e use. being known as the 
H o ll y System of Steam H eating. \Vhi lc this insulation is not 
ab solut ely perfect, it is practically so, and makes it pu ssi bl e to 
ci r cul a t e th e steam for long di stances in proper sized pipes. 

\ Ve pay 3 per cent from our s treet railroad earnings. and 3 per 
cent from o ur steam heat earnings. upon our whole capitalization. 
T h e growth of th e heating business is sh own by an increase of 
r eceipt s from $2800 in 1894-5 to $4500 in the season oi 1897-8. A 
satisfactory number of new customers ha,·e a lready m ack applica­
tion to connec t ,,·ith our main s fo r th e season of 1898-9. 

The h eat is so le\ by t h e sq u,1re foot of ra diation, r ubi c foot of 
space, by m ete r , a nd at flat rates. in t h e v;1 riou s lnc;ilities \\'here 
it is u sed . 'vVe a do pt a nd pr efer the m eter. \Ve th in k it would bl' 
as wise to se ll gas an d electric li g ht on flat rate s as to so sell 
st eam lwat. T h r• a m o un t oi h eatin g wh ich a power plant may he 
a ble to rln wi th it s ex ha u ~t steam ca n be closel y approxim;ited by 
th e fo llo win g- rul es. v ir..: That th e exhau st steam from 100 11.p . e11 -
g 111 es wh en in USL' wi ll h eat I ,000.000 cu. ft. "f spare 111 a,·eragc 



buildin gs in th e seyerest weath er. Thi s rule is belic,·e cl to be sub · 
~ta ntiall v eorrect, a nd at th e minimum rate of $13 per rooo cu. ft . 
\\'Ou ld a;n ount to the sum of $3000 per yea r. 

----♦-+-- --­

Track Bonding in Brooklyn 

B Y R. r. DROWN AND G. E. CHAPIN 

The tracks of the Brookly11 Heights R ai lroad sys tem were 
01 iginall y bonclc cl with the familiar supplem entary wi r es. the sec­
tio n of th e rail being such that it was di fficu lt to use any o th er 
method. Thi s wire, as wc-ll as th e branc h c~ leadin g to th e rails . 
was tinned so as to m:tke good contac t \\ith th e earth , and large 
copper plates. also tinn ed. ~vcre· pl aced in th e clamp so il o r water 
in the Yicinity of the powe r house. Th ese pla tes soon becam e 
cn rro cl ccl and coated with 111 sul c1 tin g substan ces. and were of prac­
ticall y no yal1Je in returni n g the r eturn current. so r et urn feeder 
wires wtre run o ut to m ake frequent taps to th e suppl ementary 
wire. A s th e traffi c of th e road in creased, the cost of this return 
copper becanie a se riou s matter, and wh en it becam e necessary to 
relav the track~ in 1895 the questi on of bonding r ece ived ca r eful 
con ~ideration. T h e rai ls were practically carryi n g no current , and 
it was cl eciclecl that the n ew con strnction of 9-i n . g irder rail s would 
inc reast considerably th e concluctiYi ty of the r etnrn circ ui t pro­
Yid ecl they \\· ere properly bonclecl. 

T o take fu11 advantage of the large a moun t of m<:tal for th e 
tra ck. a bond of h igh conclu ctiYity, the shorte~t vossible length , 
and low con tact r es istan ce was r equired. A t that time no bond 
meetin g all th ese condition s could be fo und, and o ne was designed 
hy the en g in eers of th e company. As the joints were su spended 
there was s ufficient space betwPen th e ti es io r su pplyi n g bond s 
und ern ea th th e base of th e rail , and a rrangenH·nb we re accorcl in g ­
lv m ade to makt> contact-; a t th at voint . Th e bo nrl dec id ed upon 
,~,a~ uf ca st copper. th e full wi clth .. f th e l>a ~e of the rai l and th e 
cunn ccti, m bd\\TCn bnnd and r,,il wa s obtain<'<! by ~u rface contact, 
about 12 sq. in s. of ~urface !J<:ing cu,·ered by th<: LHrncl L' ll the 
end of each 1 ail. Thi s co nta ct came within ¾ in. of the end of 
the rai l, a nd the cnnn ect in;..:· m etal was ld t th e sa me size, Sin s. wide 
anti J ./i in . in thickne ss, the b orn] h<:in g a trit1 c thi ck<:r at the point 
.,f c<111tact. The c< lll11 l'l't in g piece ., f meta l w;1s cu r\'l·d so ~s to 
;1llo\\' for e:,q>a n ~inn. T., ~:.cu re guud C<J nn ectiun . a re -en fo rcin g 
pl ate ,,r ca st iron wa~ plarl'd l'!Hlcrncath the area of co ntact. and 
the hnnd pr e~~e <I firmly agai n ~1 the ra il hy 2 1 2-i 11 . bo lt s p:1ssing 
th r.,11 g h the base oi th e rai l. N., m ;1chine work is clon e o n thos e 
l, ond s o the•· than gi rdl in g the contac t face. Th e ~ectl e wa s re ­
m<>,Td frolll the rail wh<:re the l ,on d wa ~ to be applied by grindin g 
with a portable emrry wheel. This was not a \' ery costl y o pera­
tion. as the rai ls were a rranged with bases uppermost. as th ey were 
unl nadcd from the li g hter. and no r ehand lin g wa s necessary. 

Tri pre,ent corrosion a ~h ;tl lo w grno ,·e was iormed around 
th e contact spac e. and an att em pt m ade to seal th e bond water ­
tight by forci ng into thi s groo\'e a non -hard enin g pitch , heated 
until ,ery fluid. Ow in g to th e fact th at th e g roon: was necessarily 
Hry sha ll o w, th e bond plate bein g o nl y .3-16 in. thick , thi s sealing 
was un successful in practice. but, owi n g to th e lar ge area of con­
tact. if r ust had fo rm ed in th e co ntact, it ha s in no way effected 
the cnndu<;tiYity, as recent tes ts show th ese boncl s to be practically 
nf th e sam e resis tance as when fi r st in stall ed, three years ago. 

The cost of these bond s was nut g r eate r t han that of the 0000 

bond goin g co mpl etdy around th e fi sh -plate, an <l having twb or 
three times the electrical r esistanc e of thi s conn ecti o n. The diffi­
culty of attachin g a boncl und ern eath th e base of the r ai l. h owever. 
was considerabl e, and ca reful superyi sion was necessary to h ave 
rhe work perform ed in a vropcr m ann er . T hi s troubl e led to 
furth er i1westigations, with th e result that a bond elec tri cally 
brazed to th e rail was adopted th e fo ll owin g year. Thi s bond was 
som ewhat ch eaper than th e pl at <:: bond. and good work was m o r e 
easily obtained o n accoun t of th e better chance of inspection. The 
use of such a bond had been di scussed the two pre\'iou s yea rs. but 
was not cleYeloped on account of a doubt wh eth er th e contact 
Lotild be made large enou gh t 1) preycnt heatin g when con sidPrable 
curr ent was flowi n g, that mi ght g ive ri se to th ermo-elec tri c effec ts 
between the copper and the iron . 

A sample of copper b1·azecl to ;..tee! wa s secured, and after care­
ful tests it was fo uncl tha t th e contact betw een copper and steel 
was of negli gible resi,- tanc e. a~ compared with th e r esistance of 
the copper strip. Owi ng to patent difficulti es it was impossibl e to 
make any arrangements \\'ith the firm suppl yi n g this sample for 
the use of th e bond that yea r. but a se ri es of experiments dem on­
strated th e poss ibi lity of cloi ng the brazing by a process developed 
];y th e electrician s of the company. There was n ot suffi cient tim e 
to obtain special appa ratus for doing thi s wor k. so th e elec trical 
current n eeded was t c1 k cn fr om the railway circuit. T o obtain 
th e low volta ge r e<J11irnl the brazin g ap p,1ratus was conn e;:c t ed in 
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;..eri es with a generator between the .: ircuit breaker and the nega­
ti ve bu~ of the statio n . The ,·oltage of thi s dynam o was rai sed 
high enough to over come the added resistance, and th e gen ­
era to r run in multipl e with th e othe r s in th e power station. Se,· ­
cral brazin g contacts were in seri es, so th at the r esistance could 
be- k ept as uniform as poss ibl e, and , owin g to th e la rge o utput of 
the sta ti o ns. the ya r iation in the load was sli ght , and \'ery litt le 
wa s giyen the r egulat ion of th e dyn amo s u sed in the welding ci r ­
cuit. Tran sformers haYe si nee bee n obtai n ed fo r doin g thi s wo rk , 
and the b razed bond has been adopted as th e standard on all the 
heavy lin es of the sys tem. As n o portable brazi n g apparat11 s had 
Leen obta in ed, th e hond is m ade in two part s, and bra7.cd on th e 
rai l befo re th ey a re r em oved fr0m th e ya rd. 

Th e shape of th e bo nd depend s o n whether it is plac<:cl u n th<: 
\\'Cb of th e r c1 il. so as to come und ern eath th e fish ·plate. o r. as 
they a re now appli ccl, on th e base and upper flange of th e rail. 
o ut side of th e joint plate. All fo rm s of th e bo nd , howe\' er , ar<: 
made up of ten o r twelve leave~ of 1-64-in. soft copper, th e ca r­
ryin g portion o f the bond bei n g 1¼ in s. wide , and the bra7.ed co n· 
tact havi n g an a rea of abo nt I sq. in. Soft spelter. with suitabl e 
flux, is used in b razin g th e coi:,per to th e s teel r ail. Th e bond is 
di vid ed lon gi tudinally into th ree p-art s. so as to g ive g reater fl exi ­
bility. \ iVhen th e rail s ar e in pos iti on th e ends of th ese bond 
leaYes are interl aced an d faste n ed togeth er by r ivets and also by 
,.older. T he len g th of tli c bond bet,veen center of eontac t s is 5 
111 s .. anrl it s cross section is eq ua l to 350,000 L. m. 

A ll the brazi n g o i th e seyera l th o usand bond s now installed h as 
been cl one with a makeshi ft deYicc . empl oy in g pro cesses developed 
entirely by th e elec tri cian s •) f th e compan y. Licen se under th e 
patents of Genera l Payne, of E lmira. and th e T hom son \ Veldi n g 
Company has been obtain ed to g uard again st any claim o f 111 -
fringemcnt. 

On accoun t of the g rea t number of mil es . of track that ar c 
rapi dl y being rdaid it wa~ fou nd tn be impn ss ibl e to braze bo nd s 
inr all th e r <1i ls with th e inadequate means at hand . so the li g hter 
line s h ave be en bo nd ed with th e sho rt bo nd s of the " h o rseshoe" 
ty pe pl aced und ern eath th e fi sh -plat es. T h e h oles for th ese bomb 
arc cl rill ecl by th e m aker s of th e r ail. and they are r eam ed out 
with emery paper to r emove th e ru st tha t m ay ha\'e formed 
du rin g ~hipment. [f care is u ;.. cd ill co mpressin g th e terminal uf 
those bo nd s th ert: is 11 0 necessit y fnr clrillin g o r rea min g of hulcs 
0 11 th e g rcn111d . as any sli g ht irregul ar ity in the drillin g fills up 
when th e ~oft copper is th or oughl y upse t . The ho rse shoe bo nds 
a rc 3T/2 in s. in length nf No. 0000 cro~s-sectio n , anrl hayc ¾- in . 
diamet er terminals . 1\ s a m easure of safety, as well as to lowe r 
the re sistance ()f th e joint s, all rails are double bond.:cl, wh ethe,· 
th e bra7.e cl or horse;.,h oc bond s are used. 

Cun-eel rail. switch es an d other special work a re o ft en difficult 
tn bo nd satisfacto ril y in the yard , and th e joint plates are o f such 
~ec ti o n that th e ho nd cann o t b ~ placed und ern eath. In such wo rk 
long bond~ goi n g a round th e fis h -pl ates a re u st>d. On accoun t of 
the excess iYe wear on ,.pecial work the joint s ~re particularly liabl e 
to loo~en. so that the bond mu~t be ex tremely flex ibl e. 

ThP. No. 0000 bonds are used on thi s work ancl to keep th e 
concluct i\'ity the same as the ,- treet rail bo th sides of the spec ial 
wo rk ar e cross boncl ecl and the ci rcuit r e-enforced by runnin g 
500.000 c.m . wi r es joinin g these cross eonn ec ti o ns, the n umber 
of wires used dependin g o n th e current den sity of th e traek in 
each sec tion . The strai g ht track is cross conn ected every 750 ft. 
T hese cross conn ection s a re m ade of 500.000 c.m. wire faste ned to 
the rai l with a term in al fo r th e contac t ~i)11ibr to that of th e plate 
bond m ention ed befo re. T h ese termi nals haYe about G sq. ins. of 
contac t, and a re sold ered to th e rai l. T h e terminal s have a cast 
iron re-cnforce m c: nt . and a re bol ted to the web of th e rail. so th at 
no m echani cal , train can com e on th e sold ered Jc mts. This 
same terminal is used to conn ect th e r eturn wires in th e track ad ­
jacent to th e power ho use to th e n ega ti ve bu s. 

It h;i s been fo und that if a simple bond is used it should be 
placed at the center of th e web of th e rail if suffici ent eontac t 
can be obtain ed at that po in t. If contact i s m ade at eith er ·th e 
ba~e or upper fl ange th e len g th of th e circuit is in cr eased by th e 
heigh t of th e rail. and in case of th e 9-in . g irder th e inereased r e­
sistanc~ is eq ual to a half o f th e total n :sistan ce of th e bond itself. 
O n account o f th e g r ea ter depth o f m etal it would see m advisable 
wh en two bo nd s a1·e 11 sed to appl y one on the top of the upper 
fla nge of the rai l and the o th er on the base. Solid joints are \'Cry 
c1p t to break if th e joint pl ates becom e loosened to any ex tent , 
and arc conse qu entl y n e,·er used on spec ial work. Contrary to 
th e fo r mer prac ti ce of tinning th e bonds an d suppl ementary wire, 
th e bond s and their ex po sed copper surface ar e carefu ll y coated 
with an in sulat in g paint . so that if th er e is any flow of the cur-

. r ent of th e track to the surroundin g soil it must lea\'c from the 
steel. and not from the copper. Thi s prevents the bonds bein g 
destroyed by elect ro lysis or other corrosi\'e ac ti on. 

Th e Falk rnst welded joints 111<1ke th e best possible elec trical 
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connection, a nd if care is used 111 t h e insta llation , conducti \' ity 
;J.lmost equal to th e continuo us rail can li e obtai n ed . The n ew 
elec tri ca lly weld ed rai l joi nt made by the J o hn son P. lec tric Co m ­
pan y promi ses to b e equall y go od. 

To g uard agai n st im per fe ct workman ship a syst em of testi n g 
bo nd s has been practiced. u~uall y onl y th e jo in t s o n one lin e oi 
rail arc tested, thoug h in secti(ins o r hi g h current den ~ity, a s in 
th e vici n ity of pow er ho uses, the r esi:-- tanc e or eac h join t is o b­
ta in ed. The test is sirnpll' c,,mpari son oi the rall or potent ia l 
ac ross the jo int a nd 011 a meas ur ed portion or an 11nl>rok cn ra il. 
Two vVeston milli\' n lt meter s, with scales ran g ing rrorn .oor t u 
.3 or a vo lt, ar l' us -~ d. th e r eadin gs being ta ken si multaneou sly. 
Contact is o btained by pressin g hardened s teel points on th e sur­
race or th e rail s. Th ese point s a rc sl't in wooden bl ocks an d 
pla ced 6 in s. apa rt if u se d o n th e joint s, a nd .2 ft. a part ror test o n 
so lid ra il. T h e di stan ce o n the ra il is taken for 2 it. , in st ead ot 
1 it., o n accoun t of th e small a muunt oi current flow in th e rail 
un some of th e lightc1· lines. These te~ tin g terminal s arc pro­
\' id ed wit h handles of co nvenient lengt h , so that the JKrson usi n g 
them can st and uprig h t a nd a pp ly t h e necessa ry p ressme with one 
foot. Two m en can te st joint s ,·cry rapidly with thi s o utfit. The 
current den~ ity nf !'O rne of t ill' r a il s was too low to give rel ia!Jk 
readin gs with th ese instn1me11ts, so a pnrta lJlc resista n ce was a r ­
ranged on a wagon a nd th e 11 ecessa ry cu rrL"nt readily <J IJ taincd 
fr<Jlll th e troll ey wi re. This res istance all owed al><Jut 300 am ps. to 
llow frnm th e line to th e rai l, ;i nd as it could l>e ,·cry quickl y ap ­
pli ed, r endered it a co mparati \"C· ly easy mattn to test the juints in 
a ny secti o n o r th e ci ty. 

Alth o u g h th e bonds a r e less than 6 ins., t ha t lcng·th selc-cted for 
the distance betwee n terminals of th e yo ]t meter ~1sed i·n test in g 
joints, because it gi\'es a co n venient fraction to subt ract fr om the 
len g th oi each rail in arri\' in g at the total r esistance in line oi 
track. The drop of these 6 in s. wa s co n sidered as in creasino· the 

· len g th of th e rail by an amonnt pr o porti o nate t o th e drop i~ thL" 
rail it self. From thi s percentage that th e rail of any line ap­
proach l' d th e conducti vity of th e so lid steel ra il could be eas ily 
determined. · 

T h e fo ll o win g result s were obtained from different joi n ts: 

l' o f rail. 
.00215 

1' of rail. 
.00725 

2' of rai l. 
.oo:3G4 

2' of ra il. 
.0109 

Drop. 

F.\ LK JlllN"T. 

1' of' joint . 
.00355 (30' rail) .............. . 

(60' rai l ) ............... . 

P er Cent of 
Conductivity. 

DOUBLE BRAZED BOND 
1' of joint. 

.00758 

G" o f joint . 
. 00342 

G" of join t. 
0-)')'l . ... vu 

(30' rai l)....... . ...... . 
(60' rail) ............... . 

JOHN SON BOND 

(30' rai l) .............. . 
(GO' rail) ............... . 

PLATE BOND 

99.8 
99.9 

fl3.G 
97.S 

(30' rai l) ................ S9 
(60' rail )................ 94 

It will be seen by the fo r egoi ng that it is a comparati,·ely easy 
matt er t o get a conductivity of over 90 per cP 11t of a continuo u s 
steel rail. As hi g h as 600 amps. can be sa fely carried on any of 
the bonds m enti o n ed, a nd th e cos t of double bondi n g in a sati s­
fac tory manner sh o uld n o t exceed 75 cent s per joint. The con ­
rlnctivity of steel va ri es with th e am o unt of carbo n in it s compo­
siti o n, but, generally speaking, it is about one-eighth of th e con­
ductivity of commercial coppe r. Beari n g th ese facts in mind it 
will be readi ly 3een t ha t it is much ch ea per to make the return 
circuit w ho lly of well bonded steel rail s, suppl ementin g the track 
in the \'ic inity of the power hou se with wo rn o ut rails carefull y 
bond ed. 

_ _ _ ___._♦•----

Individual Fare Boxes 

BY T . J. NICHOLL 

Fo r ma ny month s before I m ade th e at t empt to introduce the 
[;i r e box 0 11 the R och es ter R ai lway I h ad wa tch ed with g r eat in ­
terest th e m ethods in u se in Can ada, E n g land, a nd som e citi es of 
th e U nit ed States, where va ri o u s iarc boxes a re u sed, a nd after 
ca reful inves tigation, n o t o nl y of th e syst em , but also t h e box or 
receptacle, I finally m ade up my mind that the box u se d o n the 
Toron to Rai lway was probably t he best, as it seem ed to be a well 
made a nd ingeni o u s device , th e o utco m e of yea rs of experi en ce. 
T he slot in whi ch th e m o n ey was to be dropped, was so ar­
ranged that th e coin or ti cke t once ent crec\, no matter how short a 
di stan ce, could not be wi thdr aw n, thus avoidin g a ny sleig ht -of-ha nd 
wo r k o n the part of th e passe nger. Th e coin o r a ti ck et dropped 
o n a sh elr o r ta bl e that was easil y and quickly seen by the cun ­
ductor, and, best of all, when the co in o r ti ck et wa s tripped into 
th e fin al r eceptacle it was utt erl y impo ssible fo r it to lJ e ex tracted 

without br eakin g the bo x. f11 ia ct , [ cou lcl nut stc that a fare 
box could be mnrc perfect , unless it might he m ade tr , rcgi ~ll:r the 
m1mli er of tim es th e tab le or sh elf catching thc lll<Jn cy wa s t ri pped, 
wh ic h wnu ld be of ve ry little value . 

lf:t,·ing my mind made ;1~ to th e kin d of li<> x that I would u~c. 
,rnd s t ill beli cy in g mn°t firml y th at by it s use we could- fi r st , 
coll ect 111or<:· or our rn-enu<: than we di,[ liy a]]r,win g our con ­
duct.c,r, to handle it : ancl, sccr, nd, tha t thL"y would he relieved "i a 
,·ny large portion or th eir clnieal w"rk , f intr.,du ced the samL· <>11 

th<: ca rs of two of (i u r bL" st li11cs Jun e 2<J, 18qR. f tirst had the se 
boxe s turned intn the nl"iice at Lhe crnl of eac l; trip, and causcrl thL" 
conrl uctn r to rin g up hi s cash fare a nd transrer registers, the same 
as usual (we use t\\"O r egi~tc r s), turning in hi ;; transfns each trip 
with th e box, a nd gi,·i n g the last numlicr of each register. Thi~ 
f soon fo und required too large a clerica l force in the office, and 
accordingly length encc\ the tim e out so a s to take in the entire 
r unnin g time of ['ach co nductor: that is, thL"y took th L"i r l>•>"e s at 
the beginning ni their rnn , am! kept them until th ey came off 
dnty, lint each trip tmnL"(l tran sfer ticket s int<J the- office wit h regis­
ter r eadin gs, etc. 

Dming th e time of trial- fir st , the receipt s or both line,; \\'ere 
,·cry cl/Jscly scr utin ized and compared wit h like: weeks an d days or 
the years l>elnrc and with similar ~easo n s, C<Jnsidcring weath cr , 
etc ., an d little nr no apprccial,!e in<.:rea~e in the r<:c eipts c"u ld li e 
L1isccJ\·crt·(l, showing that our u,nductors wcrc a pparcntly (l<:alin g 
sr1uare ly 1, ith u,, or had some other ways <Ji heating us: seco nd. 
we fmmd th2t in crowded cars, for short diqances especially, it 
\\"as im po~s ib le to co lle ct all o f th e fares, as the cunduct(Jr was 
oblige d to make cha n ge, and the 1,co pl c seemed desirous uf 
cansing deb y purpnscly, in many cases put ting fi ye pennie s into 
the boxes (which touk j u st exac tl y as long as coll ecting five fa res 
in the u sua l way), and gen erally requi red change, much more than 
usua l. The •)peration was oft en a s fo ll ows : The conductor wou ld 
cle111and fa re, the party wo uld han d him 25 cent s, 50 cent s o r a 
dollar bill fo1· ch ange; th e conductor woul d make cha n ge and 
hand same back to pa sse11 ger, who would count it once or twice, 
in snme cases putting it into hi s puck et without dropping the fare 
into the box ; th e co nductor wou ld call the at tenti on of passeng er 
to thi s fact, and a n argument would be the r esult , a ll of which , 
yo u will under stand , wo uld take much m ore time than si mpl y 
making change by tl1e conductor. Of course, the party would 
gen erally put fare in box: this is 01~ ly one instance of many. Third, 
the box had to be ca rri ed by the conclucto r. eith er in his hand o r 
under hi s arm, as they did not like to carry it o n a strap , and t h is 
was the cause o f several trifling acc id ent s, suc h as droppin g the 
box on people's knees , sh o ulders a nd feet. causi n g no lit t le t1 o ubl e 
in thi s way. Fourth , notwith sta llding the fac t that we provide 
h ooks for the purpose of ha n g ing th e boxes up o ut of the way, 
in si de th e car, we found il fre quen tly the case that on account of 
ha\"i n g th e box 111 his hand the conductor fai led to· ca tch the trol­
ley when it jnmped th e wire, in time to save it from strik ing guy 
wi res, etc. Fifth, it was discovered that if the co nducto r desired 
to be dishon est h e could be so just as well with the box as wi th out 
it , in a crowded car, and the peo pl e encouraged it by assistance 
Yery often . Sixth , we fo und o ur patrons disliked the use of th e 
box very much, a nd would in sist upon n ot putting their fare s into 
it, throwing them o n t h e seat and floo r or h anding them to the 
conducto r t o put in the box, all of which occurrences caused 
troubl e and ,rnn oya 11ce, but thi s antipathy, I belie,·e, would soon 
wear off when people became accustomed to them. 

Summing it up, I find that the objection s to the indi,·idual fare 
box a rc ve ry much in th e majority, th e two things in its fayor 
bei ng-first, th e sa,,ing of labor by conductor in ha,·ing no re­
port s t o m ake o ut except th e r eport of register readings, a ll ow in g 
him mo re time to the attention of hi s passen ger s ; and, second , 
w hatever wa s dropped into the box, be it button s, dead ni ckels nr 
bad m o n ey, belo ng ed to th e company, and no opportunity is given 
to th e conductor to distribute the co mpany' s re\"enue accor din g 
to hi s ow1, ideas. Both of th ese are o f great importance, but n ot 
sufficient ly so, in my opi ni on. t 0 overcome the objecti o n s previous­
ly sta t ed , and therefore the u se o f the fa re box h as blcen ab ando n ed 
by this company after it s employme nt fnr the nei~hbo rhood of six 
weeks, during which time the men, as well ~,s th e officials, g-a\'e it 
;i m ost iai r trial. 

\Vh ile it wo uld ~cem, from the abo\'e, t hat t. he individual fare 
box is n ot practical in operation in a st r eet rai lway do in g a ia rge 
bu si n ess, at the same tim e I a m conv inced that it would be a 
m ost exce ll ent device for the use of lin es with a li ght tr aflic, a nd 
would undoubtedl y give them almost their entire re,·cm1L" wi th 
,·cry li ttle expen se fo r in specti o n, et c., whi ch can hard ly be afford­
ed by such lin es. 

People have said to me th a t o ur citi zen s w ere too di shonest to 
;idmit of th e system bei n g a success in the Unit ed State s. I don't 
bcl ie\"e one word of thi s , and have n ot th e sli ghtest doubt that we 
could u se it o n th e entire R och ester Railwa y with ou t t rouble , if 
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we f o desi red, as it really is n o rdlection upon th e honesty of the 
men; on th e contra ry , to an ho nes t man it remo \·es all possi bility 
of suspicion. I am also C'q ually certain that o ur men arc as ho ne.~t 
as can b~ fo und anywh ere. and th at in Toro nto, l\Io ntrca l o r else­
wher e \\'here boxes a re u sed. m ore fares a re mi ssed th an would be 
stolen. 

The "Springfield Republican" has wi sely said : "Thus we are 
brought back to th e necessity of recog ni zin g that th e ho nesty of 
th e conductor must be t o som e extent presum ed and reli ed upon. 
This is a factor which cannot 1,ossibly be entirely eliminated from 
the conduct of any corporati on or bu siness. T nspectors may be 
empl oyed to watch. but who is to watc h th e inspec tor? A nd the 
wise corporation mana ger . who is acqnai nted with human nature, 
knows that a man 's hon esty is never improv ed by proceeding on 
the <i,,11mption that h e is di sho nest. T h e more effectiv e way 
would seem to be to g ive the conductor a fair wage, reasonable 
h ours and good treatment generally, and place him o n hi s ho no r 
as a man to dea l honestly in return ." 

Track Construction in Brooklyn 

DY D . F. CAR\'ER 

The essential feat ure of good track construction and good pave­
m ent is a good fo undation. In a majori ty of cases thi s exists 
naturally at the depth at which ties a re laid. If th e natural fo unda­
tion is not suitable i t can be made so h y the use of broken ston e 
or gravel. The ti es should lw of the best quality of yellow pine 
ti es, sawed fo ur sides, and of :t size sufficient to give a bearing o n 
fo undation of not less than . .JJ/i sq. ft. per tie. A very excellent and 
econo mi ca l spacing has been fo und to be twenty-four ti es to a 
60-ft. r ai l. A ll ties should be thoroug hly ta mped near the rail. 
and th e joint ti es tamped throughout th eir leng ths . The dirt 

which a\'a il s ol the bearing snrfacc beneath th e hcacl and tram 
and benea th th e ba:-;e, and of th e upper ~urfacc of th e base of the 
ra il s which it conn ec ts. E ith er joint, to be entircl v succes5ful. 
ho wever, 11111st be laid with ti g ht joints, so that pa ~5ing wheel s 
wi ll have a continuous beari ng. 

Thi s m ethod of const ru ction will. in time, force the track out oi 
line, and where the line is curved to any ex tent will push the 
u1r,·e o ut o f line , and also in re newi ng any pos iti o n of th e track in 
warm weath er it will be fo und almost invariably impossibl e to put 
in new pieces oi th e same size as th e old r emoved , because the 
g r eat co mpression st rain closes up th e o pening. Still, with all 
these objec ti ons, th e add ed length of life of joi nts gained is of 
decided advantage. 

\V ith the g irder rai l se•:: ti o ns in block pa ved streets it is abso­
lutely necessary to use a ra il filler. vVe have experimented with 
:he ln1rnt brick. which was fo und to crumbl e bad ly under heavy 
wagc,11 tra ffic, and it has been abandoned. In its place is used 
h eml ock planks, which g i, e th e b est result s o n the investment. 

In paying np the str eet, th e po rti o ns outsid e th e outside rail and 
between th e tracks should be paved and thoroughly r ammed be­
fore the sec tio ns between the r ail s a re paved. This prevents th e 
nowning of the stones between r a il s from forcing the track out 
of gage. 

A bed of concrete between ties has been tri ed to prevent th e 
paving bl ocks fro m sinkin g. but ;,uch experi ence as the writer has 
h ad with thi s construction has 11 o t been very satisfactory, and. as 
its first cost is g reat , and also as th e inter est on thi s extra invest­
ment is, in m any cases, greatly· in excess of th e m aintenance 
charges, which it is intended to prevent, he is led to do ubt Yery 
g r eatly its utility. 

------♦----
Electric Development in Cuba and Porto Rico 

The American Indi es Company was formed in Trenton, N. J., 
n n Sept. 6. fo r the purpose of developing the vast r esources of 
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under the ba se of the rail sho uld a lso be thoroughly tamped, o ther ­
wise t here wi ll be a settlement wh ich will allow the rail sto nes to 
be fo rced down. 

T he rail used should be of hard steel, and of a secti o n that wi ll 
g ive it g r eat stiffness. The tread should be eith er level. o r, as is 
beco ming com mon practice, should b<.:Y el, so that the wheels wi ll 
hav e a bearing for th e width of the tread. T his latter arran gement 
gives greater contact for traction and stoppages, and a lso causes 
less damage to wheels that a re skidded in an emergen cy stop. 
The web of the wheel should b<.: as nea rly as possible benea th the 
center of the tread, so that the res ult ant of th e fo rces of weight 
and latera l motion of the wheel sh all fa ll within the width of the 
base. 

As the li ghtest sec tion of 9-i n. ra il is more than amply strong 
to st;mcl th e strain of carriage, provided. of course , that eve ry 
tie ha s a fir st-class bea ring, it has been fo und rl esirable to roll the 
web cl own to the th innest section po ssi ble, and accept the small 
losses due to rail s splitting along the web from the tension caused 
by the very unequal distribution of metal. The breakage above 
referred to has been fou nd to be, through out a year 's work, about 
0.25 per cent rail laid. 

The probl em of the joint rail has been a very trying o ne. but it 
is fas t approac hing a successful and satisfactory soluti on , the 
essential features of which are ei th er a wel ded joint. whi ch makes 
a rail practicall y one continuous mass, or the mechanical joint . 

Cuba and Po rto Rico. Its charter is an exceedingly broad one, 
coverin g the power to gener ate, accumulate, di stribute and supply 
electricity fo r li g ht, h eat, power and signaling purposes ; to con­
struct. own and operate plants fo r the conveyance of electrical cur­
rent fo r telegraph , tel eph one and other purposes; to construct, 
own and opera te telepho ne exchanges; to manufacture and £upply 
gas fo r fuel and illuminating purposes; to light citi es, buildings 
and places. both public and priva te, by gas and electricity; to ac­
quire, own and manage real estate, timber, mineral and oil proper­
ties and ri g hts. and to ca rry on the business of miniug, smelting, 
refining and coke manufacturing. 

Th e capita l stoc k of the new company is $18,000,000, and its 
corpo ra tor s include so me of the strongest c1pitalists of N ew York 
a nd P hiladelphia, among th em being Thomas Dolan, P. A. B. 
Widener, W. L. Elkins, Thomas F. Ryan, Frederic P. Olcott, An­
thony N. Brady, R. A. C. Smith. Henry D. MacDona, J. M. 
Ceball os, Guillermo de Zaldo, H. P. Booth a nd H. G. Runkle. 

It is under stood that the corporators will contribute all neces­
sary capital, and that there will be no public subscription. 

----+♦-----
Th e La Societe International cl' Exploitation Electriques has 

been formed in Brussels, Belgium, with a capital of $2,000,000, to 
undertake all kinds of electrical developments. It is understood 
that many electrical companies in this country will be asked to 
quote prices on the requirem ents which the company will need, 

• 
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Representatives of Street Railway Companies 

Allentown, Pa.-A. F. Walter, Sec. and Treas., and Jil son J. Cole­
man, Director, Allentown & Lehigh Vall ey Traction Co. 

Alton, Ill.- ]. F. Porter, Pres., and H. H. Harrison , E lcc., Alton 
Ry. & Illuminating Co. 

A mherst , Mass.-D. N. Wheelock, Amherst & Sunderl and St. Ry. 
Amsterdam, N. Y.-E. F. Seixas, Supt. A m sterd am St. R.R. Co. 
Athol, Mass.-W. D. Smith, Gen. Man., and A. P. Gran ger , E lec., 

Athol & Orange St. Ry. 
Asbury Park, N . J. _.:._S_ F. Hazelrigg, l\Ian., A tlanti c Coast E lec. 

R.R. 
Atlanta, Ga.-E. \Voodrnff, Pres.; J. Carroll P ayne, V.-Pres.; 

Thomas E lliott, Chief E ng., and N. W. L. Brown, E lec., At­
lanta Consolidated St. Ry. Co. 

Baltimore, Md.-P. 0. Ncilholtz, E lec. E ng.: .1. M. Christopher , 
Mast. Mech., and D. E. Evans, Baltimore Consolidated 
Ry. Co. 

Baltimore, Md.-F. L. Hart, Gen. Man. Baltimore City P ass. 
Ry. Co. 

Bangor, Maine.-Jas. H. Green, Supt., Bangor, Hampden & \Vin ­
terport Ry. 

Bangor, Maine.-W . H. Snow, Supt., and C. H. Sanborn, Bangor 
St. Ry. 

Battle Creek, .Mich.-L. N. Downs, Pres.; E. Hope Norton. 
V .-Pres.; Dee Allen, Sec., and F red I. Griswold, Gen. Man., 
M ichigan Traction Co. 

Bay City, Mich.-W. R. Morrison. Asst. Gen. r-.Ia n., and R. S. 
Ashe, Supt. , Bay Cities Consolidated St. Ry. Co. 

Binghamton, N. Y.-G. Tracy Rogers, Pres.; J. P. E. Clark, l\Ian .. 
Binghamton R.R. Co. 

Boston, Mass.-William A. Bancroft, V.-Pres.: Charl es S. Ser ­
geant, 2d V.-Pres.; R. H. D errah. Executive Clerk; J. H. 
Goodspeed, Comptroller; J. E. Rugg, Supt. of Transporta­
tion; John Balch, Engineering Dept.: Charles H. Bigelow, 
Engineering Dept .. and Edwin \V. Creed. Boston E levated 
Ry. Co. 

Boston, Mass.-L. D. Alb. Treas.: l\I. R. \Yendell . and C.H. 
Martin, Commonwealth Ave. St. Ry. 

Braintree, Mass.-J ohn F. Men ill, Pres., Braintree St. Ry. Co. 
Bridgeport, Conn.-Andrew Radel, Pres .. and George H. Sanford. 

Counsel, Bridgeport Traction Co. 
Brockton, Mass.-Horace B. Rogers. Gen. Man.: J ohn P. Morse, 

Director: H. E. Reynoids, and A. L. McDonald, Brockton 
St. Ry. Co. 

Brockton, Mass.-A. C. Ralph, Supt.; A. B. Williams, and P. \ V. 
Sprague. Brockton, Bridgewater & Taunton St. Ry. Co. 

Brooklyn, N. Y.-Clinton L. Rossiter, Pres.: Irn A. McCorm ack , 
Gen. Supt.: J. H. Vander Veer, Supt. Motor Dept., and W . 
W . Wicks, Brooklyn Heights R.R. Co. 

Brooklyn, N. Y.-M. W. Conway, Contractor, Brooklyn City & 
N P.wtown R.R. Co. 

Brooklyn, N. Y.-Albert L. Johnson, Pres.: \ Vm. F. Ham, Sec .. 
and Frank S. Drake, Gen. Supt., Nassau R.R. Co. 

Buffalo, N . Y.-George Chambers, Supt. Buffalo Traction Co. 
Buffalo , N. Y.-Robert Dunning, Mast. Mech., and R. E. Dan­

forth, Supt., Buffalo Ry. Co. 
Butte, Mont.-Jesse R. Wharton , Butte Consolidated Ry. Co. 
Camden. N. J.-G. G. Browning, Treas., and \Valter E. Harring­

ton. Gen. Man., Camden & Suburban Ry. Co. 
Carbondale, Pa.-C. E. Flynn, Gen. Man .. Carbondale Traction 

Co. 
Catskill, N. Y.-Louis E. Robert, Catskill Elec. Ry. Co. 
Charleston, S. C.-F. D. McEowen , Sec. and Treas.; T. W. Pas­

sailaigue, Gen. Supt., and A. S. Bayer, Drrec tor, Charles­
ton City Ry. Co. 

Chicago, Ill.-John Farson, Pres. , and H. M. Sloan, Gen. Man. , 
Calumet Elec. Ry. Co. 

Chicago, Ill.-George A. Y uill e. Asst. Gen. Man. , and W. Frank 
Carr. Eng., West Chicago St. R.R. Co. 

Chicago, Ill.- T. C. Penin g ton , Treas. : F rank R. Greene, Sec.; G. 
W . Knox, E lcc. E ng.: C. J. Reilly, Chi ef Eng.; A. C. H ci­
delberg. A sst. S upt.: Charl es E. Moore, Mast. Mech. : 
Walter V. P enin g ton. Clerk: J. J. O'Keefe, C. L. Compton, 
and G. 0. Nagle, Chi cago City Ry. Co. 

Chicago, III. - John M . R oac h, 2d V .- P res. and Man .; J ames R. 
Chapman, Man. E lec. D ep t .. and John Mi llar, Mast. Mech., 
North Chicago St. R .R. Co. 

Cincinnati, Ohio.- Bert L. Ki lgour , E lec., Cin cinnat i St. Ry. Co. 
Cleve land , O hio.-John E hrhart, As~t. Sec., Cleveland City Ry. 

Co. 
Cleveland, O hio.- H . J. D av ies, Asst. Sec. and T reas., and \ V. G. 

McDole, Auditor , Cleveland Elec. Ry. Co. 
Colorado Springs, Co l. - A. L. L awton. Gen . l\Tan., Co lorado 

Springs Rapid Tran sit Ry. Co. 
Columbus, O hio. - W . F. K ell y, Gen. Sup t .. an d P. V. Buring ton, 

Auditor, Col umbu s St. Ry. Co. 
Cottage City, ;,,1ass .- Fred N icho ls. T reas.; J ohn A. D ugan. Man., 

and E . H . Kitfi eld, Cottage City St. Ry. Co . 
Cornwall, Ont.- D. A. Starr, P res., Corn wall E lec. St. Ry. Co. 
Council Bluffs. Ia.- W . S. Dimmock, Gen. Supt. , Omaha & 

Counci l Bluffs Ry. & Brid ge Co. 
Dayton, Ohio.- George B. K erper, Gen. Man.: George B. Ke r­

per. Jr., A ss t. Gen. Man. , P eople's R y. C'o. 
D erby, Conn.- H . H olton vVood, Pres.; B. \ V. Porter, Gen. Man., 

and W. J. Clark, D erby St. Ry. Co. 
Dubuque, Ia.- H. G. Torbert, Gen. ;,,I an., Dubuque Light & T rac­

tion Co. 
Easton, Pa.- Charl es F . R obert s, Easton Tran sit Co. 
E lmira. N . Y .-J. B. Cah oon, Gen. l\Ian .. E lmi ra & Horseheads 

Ry. Co. 
Exeter, N . H .-C. L. Cotton :111d A. E. 1'.IacR eel. Exeter St. Ry. 
Fall Ri,,-er, Mass.-R obcrt H . Goff, Pres. and Man.; H . H . R eed , 

Treas. : J. I-I . Bowker , Supt., and G. W . Palmer, Jr., E lec. 
Eng .. Globe St. Ry. Co. 

F indlay, O hio.- Charlcs D. K inney, Treas .. and Charl es F. Smith , 
Supt., Findlay St. Ry. Co. 

Fitchburg, Mass.- H . G. L owe, T reas., F itchburg & Suburba n 
Ry. Co. 

Fitc hburg, Mass.-\V. W . Sargent , Supt., and \V. J. Beane, F itch­
burg & L eominster St. Ry. Co. 

Framin gham, Mass.- ]. J. H ennessy, Supt., F ramingham U nion 
St. R.R. 

Galveston , Tex.__:_F . \V. Fratt , Supt. and Eng., Gal ves ton City 
R.R. Co. 

Girardville, Pa.- E . vV. A sh, Gen. l\12.n. , and C. A. Bragg, D i­
rector. Schuylkill Tracti on Co. 

Gloucester, Mass.- W . B. F erguson , Pres., and H . E. R eed, Supt. , 
Gloucester St. Ry. Co. 

Halifax. N. S.- Fred A. Huntress. Man .. H alifax Elec. Tram­
way Co. 

Hanover, Mass .- Chas. H. Kil! a m, H anover St. Ry. Co. 
Hamilton, Ont. - V . H . \Va ggoner, E lec. and Mech. E ng., and J. 

F. Little, Hamilton St. Ry. Co. 

Harrisburg, Pa. - F. B. Musser , Supt.; Mason D. P ratt. E ng., 
Harri sburg Tracti on Co. 

Hartford, Conn.- E. S . Goodri ch , P res.: El mer i\I. \ \'hit e, Cash­
ier, Hartford St. R y. Co. 

Hartford. Conn.- ]. \V. H ;:i,ynes, Sec. and Supt. , H art fo rd , Man­
chester & R ockvill e Tramway Co. 

Hazelton, Pa.-A. Markl e. Gen . Man .. and G. W . Thompson, 
S upt., L ehi gh T raction Co. 

Hingham, l\Iass.-George Vv. Sempl e and Gardner F. W ell s, 
Hingham St. Ry. Co. 

Hoboken, N . ].-G. T. Li ster , A uditor, and \V. S. H all , Supt., 
North Hudson County Ry. Co. 

Holyoke, Mass.-\Vm. S. L oomis, Pres., H olyoke St. R y. 
Houston , T ex.-A. H. Parlin, Pres .. and Newton Tackson, Ad-

juster, Hou ston Eke. St. Ry. Co. · 

Hyde Park, Mass.- R. D. Colburn, Norfolk Suburban St. Ry. 
Indianapoli s, Ind.- Mi ll er E lli ott, Supt. , Citi zen s' St. R.R. Co. 
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J er sey City, N . }.- Charles Y . Flanders, Director, and Ralph H . 
Beach, Direc to r, Con solidated Traction Co. 

Johnstown, Pa.-H . C. EYan s, Direc to r , J ohn stown Pass. R y. Co. 
Kalam azoo, Micl1.- L. N. D owm. P res.: Dec 1\llcn . Sec., and F. 

N . Rowl ey. Treas., J\Iich igan Tracti on Co. 
Kansas City, l\ lo .- Charles i'. .i\ lorse, T'res., an d 'vV. H . Holmes, 

V .-Pres. and Gen. :\ [an., .i\ l etrnpnlitan St. Ry. Co. 

Ki ngston. N . Y.-C. T. Rl'cd , S upt., C(I J.,ni al City Traction Co. 
Lancaster, Pa. - F . S. Gi1·cn, Penn sylvania Traction Co. 
Lansing, :\ I ich.-L. N . Downs . Pres.. and Lawn: 11 cc Barrett, 

Treas., Lami ng Ci ty Elec. Ry. Co. 
Lawrence, 1\Iass.-Alfred A. Gla sier. V.-Pres.; N . E. Norton, 

S upt., Lawrence DiYi sion, and Franklin \Voodman, Supt .. 
Hav erhill Di vision, Lowell , L awrenc e & Haverhill St. 
Ry. Co. 

L eominster , .i\lass.- E dward T. Bates , Foreman ; Geo. H. Burgess , 
and C. E. Barnes , L eominster & Clinton St. R ys. 

l.ittk Rock , .-\rk .- J. \ V. \ Va terman. Littl e Rock Trac tion & E lec. 
Co. 

L on rl on . Ont.- C. E. A. Carr , Gen. Man., Lon don St. Ry. Co. 
Long I sla nd City, N. Y .-]. lt . Beetem, V.- I're s .. New York & 

Qu een s Coun ty R y. Cn. 

L o well, lV[ass.- 1'. F . Sulli van, lVlan. : Percy Parker , Treas. ; 1\1. 
1\ 1. Nash, A ndrew i\loffatt , \ Vm. H . :\IcCaren , l\l. E. Don-
11<:l, a nd A. l\ I. Day, L"well & Suburban Ry. Co. 

Lynchburg , Ma ss.- 11. P . 1N L-ndson . Lynchburg & Rivermont 
St. Ry. 

Lynn, Mass.-C. 1·1. \ Vi cker (Pres. North Shore T raction Co.) . 
A mos F. Breed, Pres.: E . C. F o;;, ter, Gen. Man. ; H. C. 
Page, Supt. , Sal em DiYi sion ; \Villiam P es tell, E lec. ; M. 
l l ooper , Elcc. En g. ; H. E. F arrin g ton. Lynn & Boston 
KR. Co. 

:\Ianchester, N. 11.- J . Brodie Smith . N ewport & Fall RiYer St. 
Ry. 

M anchester , N. H .-E. P. Sl1 a w, J r., Gen. Man ., and N . H . 
\ \Ta lker, Supt. , Manch es ter St. Ry. Co. 

Mansfield, .Mass.-11. W . Smith , Man sfi eld & Norton St. R y. Co. 
1 1ansfielcl , Mass.-Chas. E . Bibber . :\fansfi elcl & Easton St. Ry. 

Co. 
l\!fa rlboro, Mass.- /\. H . Fit ch , l\ larlbo ro St. Ry. Co. 
?l'lacon , Ga.-E. E. \\!inters, Supt.. Co ns(llidated St. R y. Co. 
M emphis. T enn.- F . G. J ones, V .- Pres. a nd Gen. l\Ian., and C. A. 

Rudduck , D irector, M emphis St Ry . Co. 
l\Iericlcn, Conn.- N . H . H eft , Pres.: G. Stanl ey H eft , E lec. E ng.; 

Charles P. Cl ark , John H enney, S. 1I.: Vfilliam Appel ­
yard, 1\1. C.; J. Smith, M ast. M ech.: J ohn F. Vaughan, E lec. 
Eng.; Dr. F. B. D evons and E. C. Boynton, :\leriden E lec. 
R.R. Co. 

:\f exico. l\ l exico. - i\ rthur S. Partridge, E ng. Compania de Fer­
rocarril es ck! D istritu Federa l de i\lexico . 

Mi ddl etown, N . Y.-\ Villi a rn A. Grafton, :Middl etown-Goshen 
Traction Co. 

Milfo rd , ::VIa ss .-C. W . Shipper , W. S . Reed. H. E . Bullard. A . & 
W . Ry. 

:\li lfo rd. :-[ass.--\ V. B. F er g uson, Pres .. G. A. Butm an. Sec. and 
Treas., and vVa shin g ton E. Benedict. l\Iilford, Holli ston & 
Framin gha m St. R y. Co. 

::Vli lwaukee, \ Vis.- H enry C. P ay ne, V.- Pres.; J ohn I. Beggs, Gen. 
1lan.; T . E . Mi tt en , Gen. Supt. , R ailway Dept. ; H. C. 
Mackay. Comptroll er and Auditor, and E. W . O lds, Supt. 
of R ollin g Stock , l\ l ilwm,k ec El ec. Ry. & Light Co. 

M inn eapoli s, 1Iinn .- J. F. Calderwoc cl, Sec., Twi n City Ra pid 
T ran sit Co. 

l\ I obi le. A la.-]. H . Wilson. Pres. and l\fan .. :\Io bil e Light & 
R.R. Co. 

M usk egon, Mich.- Fred \V. Th ompson, Supt. , }l uskegon St. Ry. 
Co. 

Kashvill e, Tenn.- E. G. Co1m ette , Gen. Man., and George Swint , 
Gen. Supt.. Nashvill e St. R y. Co. 

Naslwill e, T enn.-T. 0. Price, Sec. , Citizens' Rapid Transit Co. 
N atick, M ass.-Geo. F. Keep, Supt. , and F. P. Quackenbush. 

Natick & Cochituate St. Ry. Co. 

N atick, Mass.-\V. B. Ferguson , Pres .: J. \ V. SulliYan. Supt., 
South Middl esex St. R y. Co. . 

New Bedford, lVIass.-E. E. Potter, Gen. Supt.: A. C. Gardiner, 
Treas. ; I. W . P helps, Cla im Ag ent, and Clarence A. Cook, 
Union St. Ry. Co. 

New Britain , Conn.- Lincoln S . Ri ,, ley, Clerk, Central Ry. & 
E lec. Co. 

New Brunswick, N. }.-Edward H . Radel, Gen . .\J an .. and R. L. 
Rand, Supt. , Brunswick Traction Co. 

New l la\'l'n, Conn.- 1. A. Kelsey, Gen. l\fa n., a nd A. E. Pond, 
S upt., \\'inchcste r An·. R.R. Co. 

New York , N. Y.- H . H. Vreeland, P re ,,. , l\ let ropolitan St. 
Ry. Co. 

New Haven, Conn.- L. Candee, Sec. and Treas .. Fair Haven & 
WestYille RR Co. 

New O rlea ns. La.- C. Densmore \ Vyman, Gen. :\Ian .. New O r­
leans Traction Co. 

Newark, N. J.- \V. H. Adams, Asst. E lec. E n g., Nnvark & South 
Oran ge Ry. Co. 

Newburyport , l\il ass.- Charl es O dell , Pres., and vV. P. Clark, Di­
r ecto r , Newburyport & A mesbury St. R.R. Co. 

Newpo rt. N. H.-R. H . F illmore. Jr. , Supt., Newport & Fall 
Riv er St. Ry. 

Newto n, i\Iass.-\Vinthrop Coffin , P rl' s., Newton St. Ry. 
N ia gara Fall s, N . Y. - C. K. i\larshall, Supt., Buffalo & Niagara 

Falls E lec. R y. 
North Adams, i\lass.-C. L. Richm ond , P res., H oosac Valley St. 

Ry. Co . 
Norfo lk, Mass.- Francis Doane, Norfo lk Central St. R y. Co. 
Norfo lk, Niass.-E dward F. Draper, Norfolk Suburban St. Ry. 
Northampto n, Ma ss. - E. C. Clark , N ortharnpto n St. Ry. Co. 
Norfolk, Va.- R. Lancaster \ Vi lli am s, Pres.; J. H . Hegarty, Gen. 

Supt., Norfolk St. R.R. Co. 
Norri s town. Pa. - R. M. Dougiass. Gen. Man., Schuylkill Va lley 

Traction Co. 
North Tonawanda, N. Y. - \V. Caryl E ly, P res., N ia gara Falls & 

Buffalo E lec. R y. Co. 
Norwalk , Conn.- vVilliam P. Act on. Gen. Man ., and A. B. Hill , 

E ng .. Norwalk St. R y. Co. 
Norway, Maine.-F. B. L ee, Gen. Man. , Norway & Pari s St. 

Ry. Co. 
Norwich, Conn.-W. A. Tucker, Pres. ; \V. L. Adam s, and P. L. 

Saltonstall. Norwich St. Ry. Co . 
O maha , Neb.- D. H. Goodri ch, Sec .. O ma ha St. Rv. Co. 
O ran ge, N. J .- \Vatso n \Vhittlesey. Suburban Traction Co. 
O ttawa, O nt.- H. R. O liver, Ottawa St. Ry. Co. 
Palmer, Mas s.- Chas. S. Grosyenor, C. D. Shephard, Palmer & 

:\fonson St. Ry. Co. 
Paterson , N. J .- Wm. Barbour , V .-Pres .. Paterson Ry. Co. 
Peori a, Ill.-M. C. Draper , E lec., Central Ry. Co. 
Philadelphia, Pa.-Albert Layton Register, Fairmount Park 

T ransportation Co. 
P hil adel phia, Pa.-J. C. L ugar. Gen. Man.; W. H. Jann ey, Supt .. 

and J ohn A . Brill. Director, Rox borough, Chestnut Hill & 
Norri s town Ry. Co. 

Pittsburgh, Pa.- J. G. Carroll, Foreman, U nited Traction Co. 
Pittsburgh, Pa.- Geo. W. Saxton, Pittsburgh & Birmingham 

Traction Co. 
Pittsfield, Mass.- P. H. Dolan, Pittsfield E lec. St. Ry. 
Plymouth. Ma ss .-B. F. Sherburne, Supt. , a nd Charles Litchfield, 

Plymouth & Kingston St. R y. Co. 
Port Chester, N. Y.-N. H. Heft, Elec. E ng., and W. J. Clark, 

Director, Port Chest er E lec. Ry. Co. 
Port Huron. l\'Iich. - \ Villiam Canahan. Pres .. and \V. L. Jenks. 

Treas., City E lec. Ry. Co. 
Port J ervis, N . Y. - C. J. Nell , V. -Pres .. Port J ervi s Elec. St. Ry. 
Port J ervi s. N. Y. - E. H . Beachum, Supt., Port J ervi s Elec. St. 

Ry. 
Port sm outh. Va. - Horace G. \Villiam s, Pres., Portsmou~h St. 

R y. Co. 
Portland. l\!Iain e.- H. R. Mac Leod, Gen. Man.; J. A. Watt. A. S. 

l\tfac R eadie. Supt.; J oh n \Vright. Chief Eng., and l\1. R. 
Griffeth, Portland & Cape Elizabeth Ry. Co. 

Portland, Maine.-\Vm. R. \Vood, Pres.; A. \Vhitney. Director; 
Charl es F. Libbey, Director, and E. W. Newman. Gen. 
l\ifan .. Portland R.R. Co. 

Portland, Maine.-Lewis B. \Nheildon, Gen. Man .. and W. G. 
Wheildon. Treas .. Portland & Yarmouth Elec. Ry. Co. 

ProYidence, R. I.-A. T. Potter. Gen. Man.: Henry V. A. Joslin, 
Sec.; A. E. P otter , Supt. Transportation ; M. H. Bronson, 
Chief E ng.; W. D. Wright , Elec .. Union R.R. Co. 

Quincy. Ill. - E. K. Stone, Jr .. Sec., and C. E. Stone. Asst. Supt., 
Quincy Horse Ry. & Carrying Co. 

Q uincy, Mass.-John R. Graham. Pres.: Fred W. Smith, Treas.; 
Benjamin J. Weeks, Supt.; A. D. Gore. Supt. of Construc­
tion; D. J. Mc Lane, Chief Elec., and Arthur Buinhane, 
Quincy & Boston St. Ry. Co. 
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Reading, Pa.- J olm A. Rigg, Pres.; S. P . Li ght, Director ; W . R. 
lVIcllvain, Director, and R. E. Moore, Director, U nited 
Traction Co. 

Richmond, Va.- E. Randolph Williams, Pres., and P. L. Williams, 
Treas., Richmond Traction Co. 

Rochester N. Y.-W. H. Gillette, Rochester, Charlotte & Mani -
tou 'Beach R.R. · 

Rochester, N . Y.-J. W. Hicks, Supt.; L eGrand Brown, Chief 
E ng. ; J. H. Stedman, Man. Transfers, Rochester Ry. Co. 

Rockland, Maine.-Thomas Hawken, Supt. ; H . C. ·w eston , A sst . 
Supt. ; Valentine Chisholm, Elcc., and F . B. L ee, Rockl and, 
Thomaston & Camden St. Ry. Co. 

Rockland, Mass.-J ohn S. Spene, V.-Pres.; T . Dorsey, Minot 
Lapham, B. N. Lake, James F. Skehan, E. A. Smith, I. R. 
Anderson, T. A. Creming, H. S. Sprague, Geo. Blake, 
Rockland & Abington St. Ry. 

St. Joseph, l\lich.- W . W orth Bean, Pres., St. J oseph & Benton 
Harbor El ec. Ry. & Light Co. 

St. Joseph, Mo.- W . T. Van Brunt, V.-Pres., and J. H . Van 
Brunt, Supt. of Ry. , St. Joseph Ry., Light, H eat & Power 
Co. 

St. Louis, Mo.- D. G. Hamilton, Pres. : Robert McCulloch, Gen. 
Man.; Richard McCulloch, Elec. Eng.; Bruce Hamilton, and 
Frank J. Duffy, Citizens' Ry. Co. 

St. Louis, Mo.-F. B. Brownell, Receiver , P eople's Ry. Co. 
St. Louis, Mo.- Harry Scullin, V.-Pres. and Gen. Man., and C. 

H. Pierson, Mast. Mech., Union D epot R.R. Co. 
Sanford, Maine.-C. A. Bodwell, Gen. Man. , Mou sam River R.R. 
Seattle, Wash.-David Bruce, Supt., Union Trunk Lin e. 
Sioux City, Ia.-Chester P. Wilson, Elec. E ng ., Sioux City Trac­

tion Co. 
Skowhegan, Main e.- C. J. Abbey, Skowhegan Li ght & Power Co. 
South Chicago, Ill.- William Walm sley, Supt., South Chicago 

City Ry. Co. 
Springfield, Mass.-George W. Cook, Cashier: George S. W ebb, 

Elec.; George F. Reed, Elec. Supt., and F. E. Sawyer , 
Roadmaster, Springfield St. Ry. Co. 

Springfield, Ohio.- S. L. Nelson, Gen. Man. ; L. 0 . Williams, 
Supt.; L. F. Purcell, Director, Springfield Ry. Co. 

Springfield, Vt.-E. C. Crosby, V.-Pres. and Gen. Man., Spring­
field Elec. Ry. Co. 

Staten Island, N. Y.-Henry S. Kemp, Staten Island Elec. R y. Co. 
Staten Island, N. Y.-W. B. Rockwell, Pres. and Gen. Man. , 

Staten I sland Midland R.R. Co. 
Syracuse, N. Y.-William H. Tucker, Syracuse Rapid Transit Co. 
Taunton, Mass.-S. M. Thomas, Pres.; George F. Seibel, Supt. ; 

C. B. Reynolds, F. S. Quandlett, Taunton St. Ry. Co. 
Taunton, Mass.-M. A. Cavanagh, East Taunton St. Ry. 
Taunton, Mass.-Douglass A. Brooks, N orton & Taunton St. 

Ry. Co. 
Toledo, Ohio.-Albion E. Lang, Pres.; E. J. Bechtel, Supt. Con­

struction; George A. Cooke, A sst. Supt., and Fred B. P er­
kins, Elec. Eng., Toledo Traction Co. 

Topeka, Kan.-Albert M. Patten, Supt., Topeka Ry. Co. 
Trenton, N. ].-Henry C. Moore, Pres. and Gen. Man.; P. E . 

Hurley, Supt.; R. S. \Voodrnff, Director, and Samuel 
Moore, Trenton Pass. Ry. Co., Consolidated. 

Wakefield, Mass.-C. 'vV. Holmes and \V. M. Butler, Directors, 
Mystic Valley St. Ry. Co. • 

Wakefield, Mass.-Joseph F. Shaw, Treas., and George A . But­
man, Director, Wakefield & Stoneham St. Ry. Co. 

Warren, Mass.-M. S. Myrick, Pres. ; C. A. Richardson, Director : 
C. A. Jefts, Supt. , vVarren, Brookfield & Spencer Ry. Co. 

Washington, D. C.- J. Colvin, Supt. , 'vVashington, Alexandria & 
Mt. Vernon Ry. Co. . 

Washington, D. C.-Jolm E. Lloyd and Thomas O'Brien , Bright­
wood St. Ry Co. 

Washington, D. C.-R. W. Palmer, El ec., Capital Traction Co. 
Washington, D. C.-Theodore J. King, Sec., and A. B. Coppes, 

Auditor, Columbia Ry. Co. 
Waterbury, Conn.-M. E. Stark, Supt., Waterbury Traction Co. 
Waterville, Mass.-]. A. Hamblin, Gen. Man. , Waterville & F air­

field St. Ry. 
Webb City, Mo.-F. H. Fitch, Supt. , and H. P. Fitch, Sec. , South­

west Missouri Elec. Ry. Co. 
Westfield, Mass.- Robert P. Lee, Woronoco St. Ry. Co. 
Wichita, Kan.- H erbe1 t B. Church, P1 es., Wichita R,1., Li ght & 

Power Co. 
Wilkes barre, Pa.- J olm Graham, Treas. and Gen. Man. ; J. C. 

Meixel, Supt.; James Fagan, Elec. Eng. , and P. R. Raife, 
Wilkesbarre & \Vyoming Valley Traction Co. 

Williamsport, Pa.-Ernest H. Davis, Gen. Man.; Charles T . H er­
rick, Supt. Motive Power ; James 0. Goole , Supt. of P ow er, 
Williamsport Pass. Ry. Co. 

Wilmington, N. C.- A. B. Skelding, Wilmington St. Ry. Co. 

W orcester, Mass.-Francis H . D ewey, Pres.; A. H. Stone, Treas. ; 
J ohn N. Akarman, Supt. , and Robert A. R eid, Worcester 
Consolidated St. Ry. Co. 

\Vo rcestcr, Mass.-Edwin L. Watson, Pres., and H . L. O sgood, 
Asst. Supt., W orcester & Suburban St. Ry. 

\Vorcester, Mass.-J ohn W . Ogden , Supt., and W . R. Dame, 
W orcester & Clinton St. Ry. 

York , P a.- W . H . Lanius, Pres. ; Charl es H. Mayer, Treas., York 
St. Ry. Co. 

Youngs town, Ohio.-A. A. A nderson, Gen. Man., Mahoning Val­
ley Ry. Co. 

Visiting Ladies 
I n . addi ti<m to the local committee of ladies, the fo llowing ladies 

were present at , the convention : 
Mrs. \Vm. A. Bancroft , Boston. 
Mrs. Chas. S. Sergeant, Boston. 
.Mrs. M«Q E. Chambers, Buffalo. 
.i\Irs . G. George Browning, Camden. 
Nlrs. Wa lter E. H arrington, Camden. 
Mrs. T. C. P enington, Chicago. 
:i\1 rs. Maud A. P enington, Chicago. 
:Vlrs. Fr,m k R. Greene, Chicago. 
M rs. Geo. W. Knox, Chicago. 
1,lrs. J amcs R . Chapman, Chicago. 
:\1rs. H . J. D av ies, Cleveland. 
Miss B. S. Scotland, Cl eveland. 
M rs. W. G. Mc D ole, Cleveland. 
Mrs. W . J K elly, Columbus. 
:Mrs. Geo. B. K erper , D ayton. 
Mrs. B. S. Fife, D erby, Conn. 
tdr s. B. W. Porter, Derby, Conn. 
Mi~s Downs, D erby, Conn. 
:VIr s. Beach, D erby, Conn. 
).;fr s. Branion, Derby, Conn. 
Mrs. J. C. Hutchins, D etroit, Mich . 
Mrs. J.B. Cahoon, E lmira, N . Y. 
Mrs. Robert S. Goff, Fall River, Mass. 
Mt s. H . II. R ead, Fall River, Mass. 
Mrs. F . B. Musser , Harri sburg, Pa. 
Mrs. W . H . H olmes, Kan sas City, Mo. 
.Mis~ Flowerre, Kansas City, Mo. 
Mrs. N . E . Norton, Lowell, Mass. 
Mr s. G. C. Tripp, Lowell , Mass. 
M rs. A. B. Bruce, Lowell, Mass. 
Mrs. Alfred A. Glasi er, Lowell, Mass. 
l\Irs. C. E. A. Carr, L ondon, Ont. 
Mrs. H. C. Page, Lynn, Mass. 
Mrs. William Postell, Lynn, Mass. 
Mrs. E. C. Foster, Lynn, Mass. 
Mrs. Haskel, Lynn, Mass. 
Mrs. l\I. H. Walker, Manchester , N. H . 
Mr s. F . G. Jones , Memphis, Tenn. 
Mi ss Mallory, Memphis, Tenn. 
:Mrs. N. H. H eft , Meriden, Conn. 
Mrs. C. Taylor, Meriden, Conn. 
Mrs. E . C. Boynton, Meriden, Conn. 
Mrs. E . G. Connette, Nash ville, Tenn. 
Mrs. E. E. P otter, New Bedford, Mass. 
Mrs. W . Caryl Ely, Niagara Falls, N. Y. 
Mrs. J. C. Lugar, Philadelphia. 
Miss B. Libby, Portland, Maine. 
Mrs. A. T . Potter, Providence, R. I. 
Mrs. A. E. Potter , Providence, R. I. 
Mrs. E. K. Stone, Quincy, Ill. 
Mrs. Geo. H . Graham, Quincy, Mass. 
Mrs. Benjamin J. W eeks, Quincy, Mass. 
Mrs. A. D. Goree, Quincy, Mass. 
Mrs. Thos. Hawken, Camden, Maine. 
Mrs. H. C. \Veston , R ockland, Main e. 
Mrs. C. F. R eed, Springfi eld, Mass. 
Mrs. S. L. N elson, Springfield, O hio. 
Mrs. L. 0 . Williams, Springfield, O hio. 
M rs. W . 'vVorth Bean, St. J oseph, Mich. 
Mrs. F . B. Brownell, St. Loui s. Mo. 
Miss Brownell , St. Louis, Mo. 
}Irs. \ V. H. T ucker, Syracuse, N. Y. 
Mrs. George F. Seibel. Taunton, Mass. 
Mrs. S. M. Thomas, Taunton, Mass. 
Mrs. A. E. L ang, Tol edo, Ohio. 
Mrs. E. J. Bechtel, Tol edo, Ohio. 
Mrs. W . J. Cooke, Toledo, Ohiq. 
Miss Cooke, Toledo, Ohio. 
Mrs. F . B. P erkins, Toledo, Ohio . 
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Mrs. F. H. Fitch, W ebb City, Mo. 
Mrs. J ames Fagan, \ i\Ti lkesbarre, Pa . 
Mrs. J. C. Meixell, Wilkesbarre, Pa. 
Mrs. E rnest H. Davis, Williamsport, Mass. 
Mrs. S. L anius, York, Pa. 
Miss Grace A. Lanius, York, Pa. 
Mrs. W . C. Wood, Hoboken, N . J. 
Mrs. M. S. P. Williams, Boston. 
Mrs. T. W. Yardley, Boston. 
Mrs. H. W. Weller, Baltimore, Md. 
l\frs. Westervell, Jersey City. 
.i\I r s. H. H. Windsor, Chicago. 
Mrs. H. W. Smith, Boston. 
Mrs. Sims, Quincy. 
Mrs. J. B. Van \ i\Tagoner , Pittsburgh, Pa. 
Mrs. W. H. Tucker, Syracuse, N. Y. 
Mrs. Van Horn, Albany, N. Y. 
Mrs. J. McLeod M urphy, N ew York. 
Mrs. and Miss Peckham, New York. 
Mrs. A. 0. Norton, Boston. 
Mrs. N ethercut, Boston. 
Mrs. F. A. Estep, A llegheny, Pa. 
Misses M. and E. Parmenter, Cambridgeport. 
Mrs. F. B. Parsons, New York. 
Mrs. J ohn McGhie, New York. 
Mrs. R. H. MacDuffie, N ew York. 
Mrs. H. M. Grier, Chicago. 
Mrs. M.A. Woodman, Boston. 
M rs. E. A. Simmons, New York. 
Mrs. Wm. A. Washburn, N ew York. 
Mrs. Geo: Weston, Chicago. 
Mrs. Edward Robinson, New York. 
Mrs. G. R. Scrugham, Cincinnati, Ohio. 
Miss Vinney, Cincinnati, Ohio. 

, M rs . E. F. Tufethen, Boston. 
Mrs. C. K. King, Mansfi eld, O hio. 
Mrs. J. E. Wilson, Boston. 
Mrs. H . B. Church, Wichita, Kan. 
Mrs. Paul Winsor, Baltimore, Md. 
Mrs. Woolsey, New York. 
Mrs. F. W . Barby, New York. 
Miss Whitcomb, Boston. 
Mrs. Geo. E. Pratt, Philadelphia. 
Mrs. Geo. H. Buckminster , Boston. 
Mrs. E leanor Barrie, Boston. 
Mrs. M. V. Peavy, Fall River, Mass. 
Mrs. S. L. W eston , Boston. 
::\frs. E mma W . Morse, Taunton , Mass. 
Mrs. F. H. Newcomb and daughter, New York. 
Mrs. Medbury, D etroit, Mich. 
Mrs. F. A. Reinhart, Pittsburgh. 
Mrs. W . R. Littlefield, Boston. 
Mrs. H. A. Randall, Boston. 
M rs. H. B. Rockwell. 
Mrs. J as. A. Richardson, Liverpool, E ng. 
Miss E. M. Cleveland, New York. 
Mrs. S. H. Libhcy , New York. 
Miss Bessie L ondon, Boston. 
M rs. G. M. Haskell, P hiladelphia. 
Mrs. A. E. Lang, Toledo, Ohio. 
Miss Clitz, Boston. 
:;.\frs. H. E. Kenfield , New York. 
Miss Page, St. Louis. 
Mrs. J ackson, Scranton, P a. 
Miss Hayes, Boston. 
Mrs. James Hitchcock, New York. 
Mrs. F rancis Granger, New York. 
Mrs. J. 1B. Hicks, N ew York. 
Mrs. F. M. K imball and daughter , Boston. 
Mrs. C. 0. Hood, Pawtucket, R. I. 
Mrs. H . H. Colwell, Pawtucket, R. I. 
Mrs. J. M. High, New York. 
Mrs. W. J. Keenan, Boston. 
Mrs. Wm. A. Peterson, Boston. 
Mrs. Haasis, Jersey City. 
Mrs. Warden, New York. 
Mrs. N. C. Keeran, Chicago. 
M rs. H. R. Luther and daughter, Cambridgeport. 
Mrs. Lacy, Kingston, N. Y. 
Mrs. Harrington, New York. 
Mrs. Hale , Providence, R. I. 
Mrs. C. H. J ohnson, Cleveland, Ohio. 
Mrs. Henry G. I ssertel and Miss Issertel, Cleveland, Ohio. 
Mrs. F. A. Lapham, Cleveland, Ohio. 
M rs . W. F. Fowler, Boston. 

Mrs. H. C. Dick, Newark, N. J. 
Mrs. H. M. Esterbrook, Dayton, Ohio. 
Mrs. H. E. Bodwell, Charlestown. 
Mrs. Baldwin, Schenectady. 
M rs. Bi ssell, Pittsburgh. 
Mrs. Baird and daughter, J ersey City. 
Mrs. N . A. Christensen, Milwaukee, Wi s. 
Miss A lice L. D e Voe, New York. 
Mrs. Ida E. Cokeley, New York. 
Mrs. James Buckner, Boston. 
M rs. F. E. Case, Amesbury. 
Mrs. E. F. Lothrop, Schenectady . 
Mrs. J. B. Bennett, New York. 
Mrs. Rose Knight, Boston. 
Miss Dorothy Drew, Boston. 
Mrs. W. S. Bartholomew, Chicago, Ill. 
Mrs. C. D. Barry, Schenectady. 
Miss J. Barry, Schenectady. 
Mrs. E. A. Prince, Boston. 
Mis-: E. M. Gilbert, Boston. 
Miss C. P. Chester, R ochester, N. Y. 
Mrs. C. B. Pric e, Boston. 
M rs. R. J. Randolph, New York. 
Mrs. G. W. Moore, Philadelphia. 
Mrs. T. E. Crossman, New York. 
Mrs. A. E. Burdett, Boston. 
Mr,: R. H. B each, New York. 
Miss Mary Given, Columbia, Pa. 
Miss E. M. and Miss E. R. Barnes, Boston. 
Mrs. Joseph W etzler, New York. 
Mrs. F. Martin, Chicago. 
Mrs. F. E. Donohue, Boston. 
Mrs. J. D. Clapp, Boston. 
Mrs. Theo. P. Bailey, Chicago. 
Mrs. Lida A. Cutter , Philadelphia. 
M rs. Ella F. D ean, Boston. 
Mrs. W . A. Lovejoy, Boston. 
Mrs. L. L. Dodge, Beverley. 

Representatives of the Technical Press 
J ames H. McGraw, "Street Railway Journal," New ·i'ork. 
Edward E. Higgins, " Street Railway Journal," New York. 
Henry W. Blake, " Street Railway Journal," New York. 
C. B. Fairchild, Jr. , '' Street Railway Journal," New York. 
John B. Bennett, "Street Railway J ournal," N ew York. 
C. S. McMahan, "Street Railway J ournal," New York. 
H. S. Buttenheim, " Street Railway Journal," New York. 
A. E. Kornfeld, "Engineering News," N ew York. 
John J. Swan, ''Engineering News," New York. 
Samuel B. R eed, "Engineering News," Boston, Mass. 
H. H. Windsor, "Street Railway R eview," Chicago, Ill. 
George J. M. Ashley, "Street Railway Review," Chicago, Ill. 
F. S. Kenfield, " Street Railway R eview," Chicago, Ill. 
H.J. Kenfield, " Street Railway R eview," New York. 
Danit! Royse, " Street Railway Review," Chicago, Ill. 
W. J. Johnston, ~Electrical World," New York. 
Frank A. Johnston, "Electrical World," New York. 
J. E. Woodbridge, "Electrical World," New York. 
F. S. Palmer, "Electrical World," Boston, Mass. 
R. F. Ross , "Electrical World," New York. 
F. H. Grant, ''Electrical \Vorld," Boston, Mass. 
Stephen H. Goddard, "Electrical Review;· New York. 
W. C. Tyler, "Railway Review," New York. 
Joseph W etzler, "Electrical Engineer," New York. 
A. C. Shaw, "Electrical Engineer," N ew York. 
F. E. Kingsman, "Eiectrical Engineer," N ew York. 
C. B. Fairchild, "Electrical Engineer," New York. 
\Valtcr Redding, "Railway \Vorld," London, England. 
E. A. Simmonds, "Railroad Gazette," New York. 
Arthur J. Wood, "Railroad Gazette," New York. 

, F. R. Low, "Power," New York. 
Elmer E. Wood, "American Electrician," New York. 
Frank L, Perry, "Western Electrician," Chicago, Ill. 
Walter M uller, "Electrical Age," New York. 
Frank S. Dinsmore, ;'Railw:iy Age," New York. 
George R. Warden, "Municipal Record and Advertiser," New 

York. 
T. Woodward Beattie, "Municipal Record and Advertiser," New 

York. 
C. L. F. Duhain, "Municipal Record and Advertiser,'' New 

York. 
T. E. Crossman, Official Stenographer. 
Frank N. Applegate, Stenographer, Accountants' Association. 



STREET RAILWAY JO URNAL. 

Others in Attendance 
Abadie, E. H .... .. .. Wagner E lec. Mfg. Co., St. Louis, Mo. 
Abbott, C. L ....... . L owell E lectri c Light Corp., Lowell._ 
Abbott, Ira .. ........ Young Lock N ut Co ., New Yo rk City. 
Acker Andrew ...... J oseph J. Dunn, H yde Park. 
Acker~1an. P. C ..... A merican E lectri cal W orks, New York. 
Adams, H. C., Jr .... Phillips In sulated Wire Co., Pawtucket. 
Adams, Walter S .... J . G. Brill Co., P hil adelphia. 
Ager, B. F . . .. ...... Taunton L oco. Mfg. Co ., Taun to n. 
A insworth , F. W . ... Pettin gell -Andrews Co., Boston. 
Aitkin, J. H ......... General E lectric Co., Schenectady, N. Y. 
A lekorn, John H .... Barbour-Stockwell Co., Ca rnbrid gcport. 
A llberg, J . H . .... .. Standard Thermometer & E. C0., Peabody. 
A llison, Giles S ... .. H ildreth Varnish Co., New York. 
Arntz, Wm. C ..... ... Penna S teel Co., Boston. 
A ngerer, Victor ..... V{rn. \Nharton , Jr. , & Co., _Incor. , Pltila. 
Anthony, J am es S .... W alker Co., Cleveland, 0 1110. 
A nthony, Willi s M ... New I-Iaven Car Reg. Co., New Haven. 
Ashton, H. lI ....... Ash ton Valve Co., Boston. 
Ashton, A lbert C .... Ashton Valve Co., Bosto n. 
Atkinson , J. l\I. . .... . J. l\I. A tki nson & Co., Chicago. 
Augher, P. G . ..... .. C. A. Schi cren & Co. , New York. 

Babson A. D ........ Genera l E lectri c Co., Baltimore, Md. 
B abson '. Roger vVard. E. H. Gay & Co., banker s, Boston. 
Bacon, Charl es .. .. .. Lyte Steel & Lead ·w oven Tread, Boston. 
Bailey, Chas. D .. .... Universal Car Bearin g, New York City. 
Bailey, Geo. C ..... -John A. Roeblin g's Sons: Co., Chicago. 
Bailey, Theo. r ... ... General Electric Co., Cl11 cago. 
Bail ey, Wm. H ...... Tonkin Bo il er Co., New York. . 
Baird, John H . ...... J os. Dixon Crucibl e Co., J ~rsey City. 
Baird, Robert S ..... Charles S. Baird & Co., Wtlmmgton, Del. 
Baker, A. E ......... Bal timore Car Wheel Co., Baltimore .. 
Baker , E. A ......... T h e E. T. Burrowes Co., Portland, Mam e. 
Baker, John S ....... Beverly Machine \V orks, Beve~ly, Mass. 
Baker, J. Paul ...... Bal timore Car Wheel Co., Baltimore, Md. 
Ballard, E. 0 ....... Safety T hird Rail E lec. Co., New York. 
Baldwin, A rthur. .... Gen eral E lectric Co. , Schenectady. 
Baldwin, R. A ....... N . Y. Switch & Cross. Co., Hoboken, N.J. 
Barr, Harry P ....... New York. 
Barr, James C ....... \ Vi lson, Thomson & Co., Brooklyn, N. Y. 
Barker, Walter S ... New York Insulated \Vire Co., Boston. 
Barrett, J. W ........ Hipwood-Barrett Co., Boston . 
Barnes, R. N . C ..... Bryan-Marsh Co., Boston. 
Barry, Chas. E ... ... Genera l E lectric Co ., Schenectady. 
Barry, Charles B .... D . Peabody & Co., New York. 
Bartholomew, W. S.Th e A dams & Westlake Co. , Chicago, Ill. 
Barton, Charl es A ... \Valker Co., Cleveland, Ohio. 
Batchelder, A . F .. ... General E lectri c Co., Boston. 
Bau, J. .. . . . . . .. .. Clinton, Ohio. 
Beach, H. E ......... Gold Street Car Heating Co., New York. 
Beach, R. H ......... General E lectric Co., New York. 
Beadle, Edward ...... Railway R egister Mfg. Cu. , New York. 
Bean, George . . ..... Pittsburgh , Pa. 
Bell, Louis .......... E lectrical Engineer, Boston. 
Berry, A. Hall. ..... H. \V. J ohns Mfg. Co., New York. 
Benyon, A. E ....... Gen eral E lectric Co. , Bost on. 
Birch, C. L ._ •....... Consolidated Car Fender Co., Providence. 
Bibber, Chas. E ...... Bibber-White Co., Boston. 
Bibber , Th os. H ..... Bibber-White Co., Boston. 
Bigelow, H . T .... .. Hale & Kilburn Mfg. Co., Chicago. 
Billings, H. E ....... T h e Billings & Spencer Co •. , Hartford. 
Billings, Wm. R ..... Taunton Locomotive Mfg. Co., Taunton. 
Bishop, R. S ....... .. Bethlehem Fdy. & Mach. Co., New York. 
Bissell, Daniel S ..... Duqu esne Forge Co., Pittsburgh. 
Bjorkengren, Louis .. F itchburg, Mass. 
Black, Charl es N .... Walker Co. , New Haven, Conn. 
Blackwell, F. 0 ..... General Electric Co., Schenectady. 
Blizard, Charles ...... E lec. Storage Battery Co., New York. 
Boardman, A. T ..... Boardman-Tucker Co. , Somerville, Mass. 
Bodwell, H. E ...... P ettingell-Andrews Co., Boston. 
Boerum, H. H ..... , F. H. N ewcorn b, New York. 
Botfield, A lfred B .... Sanitary Engineering Co., Philadelphia. 
Bowen, Frank .... ... Composite Brake Shoe Co. , Bristol, Conn. 
Bowers, G. H ..... .. Peckham Truck Co., New York. 
Boyd, F. C .......... New Haven Car. Reg. Co., New Haven. 
Boyd, J. H ......... New Haven Car Reg. Co., New Haven. 
Boynton, Moody .... Boston. 
Bradley, John S ..... New Haven Car. Reg. Co., New Haven. 
Brady, D. M ........ Brady Metal Co., D erby, Conn. 
Bragg, C. A ...... ... Westinghouse Co. , Philadelphia. 
Brett, J. A ....... ... Electri cal In stal lation Co., Chicago. 
Bright, Chas ... , ..... General E lectric Co., Buenos Ayres. 
Briggs, E. A ........ Briggs Carriage Co., Amesbury, Mass. 
Briggs, Wm. 0 ..... Briggs Carriage Co., Amesbury, Mass. 
Brinkerhoff, H. G ... Fuel Economizer Co., Boston. 
Brockway, W. B .... Toledo , Ohio. 
Brown, C. R ........ P ratt & Letchwo rth Co. , Buffalo. 
Brown, Frank H .... Watson-Still an Co. , Boston. 
Brown, E. L .. ... ... Bibber-White Co., Boston. 
Brown, Harold P .... Edison-Brown P lastic Rail Bond, N. Y . 
Brown, J . S ...... ... Huld E lectric Co., Aylmer. 
Brown. R. S ........ Westinghouse E lec. & Mfg. Co., Boston. 
Brown. T. J. ......... General E lectric Co., Portland, Me. 

Brown Ra lph G ... .. Guest of J ohnson Co., Boston. 
Brown'. W . H ....... Internatio nal Register Co., Chicago . 
Brownell, F. B ...... Brownell Car Co., St. Loui s, Mo. 
Buckmi nster, G. H .. Pettin gell -Andrews Co., Boston. 
Buckner, J am es ...... Central Mfg. Co., B o::,ton. 
Bueler, J. G ... ...... Co lumbia Machine \Yorks, Brooklyn. 
Burdett A. E ....... Burdett & J ohnson, Boston. 
Burleig11, Chas. B ... General E lectri c Co., Boston. 
Burnaby, Wm ... .... \;Vestin ghouse E lec. & Mfg. Co., Boston. 
B usch e, J. F ......... N. Y. Bond & T. Co., N~w York. . 
Bush , J. E .......... Chicago Varni sh Co., Mi lwaukee, \;Vi s._ 
Burrowes, E. T ...... The E. T. Burrowes Co., Portland, l\Ia111e. 
Butler, J. S ......... General E lectric Co., Boston. 
Byrns, R. A ......... W alker Co., Buffalo. 

Caldwell Eliot L. ... E di son Elec. Illuminating Co., Boston. 
Campbel'! , D ouglas .. New York Car Wheel \;Vorks, New '\7'ork. 
Carr, Robert T. E ... Dearborn Drug & Chem. Works, Chicago. 
Cary, Thomas F ..... Jackson & Sharp Co., Boston. 
Cutler A. E ........ As l1ton Valve Co., Boston. 
Case, F. E ..... . .... General Electric Co., Schenectady, N. Y. 
Chandl er E. A ...... Excelsior Self Oiling Trol. Harp, D etroit. 
Christen;en , N. A ... Chri stensen Engineering Co., Milwaukee. 
Chur Walter ....... American Rai lway Supply Co., New York. 
Chur~h T. W ....... J . L. Yale & Co., Chicago. 
Clark, A. T ., & Sons.Am. Circular Loom Co., Chelsea, Mass. 
Clark Charles S ..... T h e P ennsylvania Steel Co., Steelton, Pa. 
Clark'. Frank H ... .. Electric Storage Battery Co., Chicago. 
Clark George B ..... Thayer & Co., Boston. 
Clark'. W . J ......... Genera l Electric Co., New York. 
Clapp, J. D . ......... Burd ett & J ohnson, Boston. 
Cleveland, R. S ...... Smith Co .. Worcester, Mass. 
Clitz, R ............. The J olrn son Co., Boston. 
Coakley, F. J ........ Samson Cordage Works, Boston. 
Cockey, M. R ....... J . A. Roebling's Sons' Co., New York. 
Cook Adam ......... Adam Cook's Sons, New York. 
Cook~, W . J ......... McGuire Mfg. Co ., Chicago. 
Cokeley J . J ........ Safety Third R ail Co. , New York. 
Colema~, Jil son J .... St. Louis Car Co., St. Loui s. 
Coleman, J. W ...... Coleman Fare Box Co., T ottenham, Ont. 
Collins C. C . .. ..... General Electric Co., Columbus, O hio. 
Coll ins' E. C ........ Taunton L ocomotive Mfg. Co., Taunton. 
Co rad/, J. W . ....... Columbia Machine Works, New York. 
Conart S. B., Jr .... L. A. Chase & Co. , Boston. 
Conwa~, M. W ...... N. Y. Switch & Cross'g Co. , Hob oken,N.J. 
Co rt en Will. . . . ... Th e J ohn son Co., Boston. 
Cosper: W. P ....... Cons?lidated Car Heating Co .. St. L_oui s. 
Coster, Maurice ..... W cst111ghouse E lec. & Mfg. Co., Chi cago. 
Crawford, A. H ..... P eckham Motor Truck & W . Co., Boston. 
Crossman, Edgar L. Taunton L oco motive Mfg. Co., Taunton. 
Crowley H . J ....... General E lectric Co. , Philadelphia, Pa. 
Curwen .' Samuel M .. J . G. Brill Co. , Philadelphia. 
Cutler, Otis ......... Ramapo Iron Works, Hi llburn, N. Y. 
Cutter , Henry B .... Cutter E lectrical & Mfg. Co., Philadelphia. 

Dade, Frank E ....... Briggs Carriage Co., Amesbury, Mass. 
Daggett, Hill, Jr. ... Lomb~rd Hydra~lic B. Co., Bosto ~. 
Daily, H enry .. ...... Jos. Dixon Crucible Co. , J ersey Ci~y. 
Daniel s, A. E ....... Th e H.B. Camp Co., Aultman, Oh10. 
Daniels, F. M ....... Medford, :i\fass. 
Darby, F. A ........ Thos. Prosser & Son, New York. 
Darbyshire, Leonard.New York. 
Dee, A. E ........... S. & C. Co., Philadelphia. P a. 
Darlington, F . W .... Consulting Engineer, Philadelphia, Pa. 
Davidson, W. J ...... Chri stensen Engineering Co., Milwaukee. 
Davis, Chas. B ...... Gen eral Electri c Co., Boston. 
Dean, A ............. Central Mfg. Co., Boston. 
Dearborn. E. L. .... J A. Lakin & Co., W estfield , Mass. 
Devens, Richard .... W eber Railway J oint Mfg. Co., New York. 
DeWitt, E. F ... ..... E. F. D eWitt Co., L ansingburg, N. Y. 
DeVor Wm. H . .... Safety Third R ail Co., New York. 
Dick, H. C .. ........ Flood & Conklin Co. , Newark, N. J. 
Dickson, D. T ...... H. W. J ohn s Mfg. Co., Philadelphia. 
Dodd, S. T .......... Walker Co., Cleveland, Ohio. 
Dodge, L. L. ....... Blood & Hale, Beverly. . 
Doherty, B. A ....... Mount Hope Ferry Co., Fall Ri ver, Mass. 
Donohue, F. E ...... American E lectric Works, Chicago. 
Dole, W. N .......... Boston Artificial Leather Co., Boston. 
Dolph, John C ...... Forest City El~ctric Co., New York. 
Dow, Geo. W ....... Gen eral E lec!nc Co., Boston. 
Dowd, P. A .. ......• D owd Electric Co. , Boston. 
Dowell, Augustus .. Valentine & Co. , New York. 
Doyle, W . E .. . ..... J~lrn A. R<;> ebling's Sons Co., Trenton. 
Dunn, D. W ........ Bibber-White Co. , Boston. 
Dunn, J oseph J .. .... E lectric Lig,ht Man., Boston. 
Dunham, Geo. J ..... Wheel Tru e g Brake Shoe Co. , Somerville. 
Dunlap, W. F . ...... New York Car Wheel Works, Buffalo. 
Dutton, W . A ....... Van Dorn & Dutton Co. , Cleve land. 0. 
Dyar, A. G .......... Sterling Enclosed A rc Lamp, Boston. 

Earnshaw, Chas ..... Standard Paint Co., New York City. 
Eckert , W. S ........ John A. Roebling's Sons' Co. , New York. 
E dgar, H. J ......... Buckeye E lectric Co. , Boston. 
E ient, F. S .......... Johnson Co., Lorain, Ohio. 



\' 

\ 
! 

STREET RAILWAY J OUR NAL. [\.oL. XIV. No. 10. 

E llicott. J os. R .... . . The Standard Air Brake Cq. , N ew York. 
Emmons, A. P . .... . Wendell & Mac D uffie , Boston. 

H oadley, Geo. M ..... Bemis Car Box Co .. Spring fi eld . fll ass. 
H ockaday, F. F .. . .. A. & J.M. A nderson Mfg. Co., Boston . 

E ngel, John G ... . .. Adam Cook' s Sons, New York. 
E ngier, G. M . .. .... Eddy Elec. l\Ifg. Co., W indsor , Conn. 
Entwi sle, E. B .... ... T h e J ohn son Co., J ohn stown, Pa. 
E step, F . A . .. ... . . . R. D. N uttall Co .. A ll egh eny. 
Esterbrook, H. l\I . . . Barn ey & Smith Car Co., D ayton. O hio. 
Evans, E. 0 . . ... . ... J. H . Cornell & Co., N ew York City. 
Evans, H. C . ....... The J ohnson Company, New York City. 
Evans. 0 . C ......... T h e J ohnson Co .. Boston. 

H odges, P ercy ...... J ohn Stephenson Co ., Boston. 
H odgkins, Edw. W .. The Q . & C. Co. , Chicago. 
Hopewell , F. B ...... L. A. Chase & Co., Boston. 
H obbs, H. W . ...... Walker Co., Boston. 
H ood, R. 0 ......... General E lectric Co., Bo.ston. 
Hoffman, J. Ellis .... W endell & MacDuffi e, New York. 
H orst, E. Vanderbilt.John Stephenson Co. , N ew York. 
Howe, F. C ......... Wm. Wharton, Jr., & Co., Philadelphia. 

Evans, W . R. . . ..... Illuminated Car Signs, Portland , Maine. 
Evatt, W . M . .. ..... Clinton Wi re Cloth Co., Clinton. 
Everett . Ed ......... J ohn F. O hmer R eg. Co., D ayton, 0 hio. 

H owell, W. G ....... J ohn Stephenson Co. , New York. 
H oughton, C. W .... A shton Valve Co., North Cambridge. 
H ubbard, M. G., Jr.. McGuire Mfg. Co., Chicago. 

Eyre. Richard .... . .. T h e J ohnson Co., J ohn stown, Pa. H ughes, T. E ....... Standard U nderg'd Cable Co .. Pittsburgh. 
Hultman , E. G ...... Barbour -Stockwell Co., Cambridgeport. 

Fan, A. S .... . ...... Southern E lectric Co., Baltimore, Md. 
Farn sworth , H. C ... 328 E x chan ge Building, Boston. 

Hunt , H . H ......... Simonds Mfg. Co. , Boston. 
H untress, F. E ...... N ea! E lectri c H eadli ght Co., Boston. 

Fessenden, R obert. .. Hope E lectrical Appliance Co., Providence. 
F ield, A. W ... . . .... P eckham T ruck Co., Boston. I mlay, L. E ......... W estin ghouse E lec. & Mfb. Co. , Pittsbg'h. 
F isk, Howard C .. . .. Howard St. A m. Pump W orks, Buffa lo. I ssertel, A. Norman. Manoe's R ailway Co .. New York. 
F itzpatrick, J. A ..... P ennsylvania Steel Co., Boston. I ssertel, Henry G .... vValker Co., Boston, Mass. 
Foard: J oseph R ... . P ennsylvania St eel Co., Baltim ore. 
F oley, F . M .. . .... . J. D. Reed, Boston. 
Ford, 0. R . .. ....... Chicago V arnish Co., N ew York. 
Forsaith, C. H .... . . Am eri can Mason Safety T. Co. , L awrence. 
Forsyth, W . H ...... Forsyth Bros. Co., Chicago. 
Fowler, George ..... Briggs Carriage Co. , Am esbury, Mass. 
Fowler , W . F . . ... . .. vVestinghouse E lec. & Mfg. Co., Boston. 

· Fraser , R. C ........ Ramapo I ron Works, New Y ork. 
Frenyear, T. C. ...... vVesti nghouse E lec. & Mfg. Co., Buffalo. 
Froeligh. W . B ...... New H aven Car R eg. Co., N ew H aven. 

Jackman , Geo. W ... Springfi eld M fg. Co., Bridgeport, Conn. 
Jackson, John ....... Simonds Mfg. Co., Pittsburgh, Pa. 
Jackson, J. Monteith.Jackson & Sharp Co., Wilmington, Del. 
J ackson, Newton .... Am. Mutual Indemnity Co., Scranton, Pa. 
J ackson , Wm. H .... Ridgway Dynam o & En gine Co., Boston. 
J efferson, Charl es W. Mica Insulator Co., N ew York. 
J ennison , A. W .. .... R ooke R egister Co., P eoria, Ill. 
J ewell , J. F .......... P age W . W . Fence Co., A drian, Mich. 
J ohnson, C. F ....... Burdett & J ohnson, P earl St., Boston. 

Gardner , E. N ....... Pettingell -Andrews Co .. Boston. 
Gardner , J ames B ... Buckeye E n gine Co., Salem, O hi o. 
Gar rison. A. C . . . ... T he Columbia I nc. La mp Co., St. L ouis. 
Garrison , Chas . ..... J ohn P . Cushing Co. , Boston. 
Gay, H. B ... . ...... Walker Co., Balti more, Md. 

J ones, C. S .......... W estern Gear Co., Milwaukee. 
J ones, Fred B ....... The A dams & W estlake Co. , Chicago. 
J ones, B. J .......... Sarg ean t & Lundy, Chicago, Ill. 
J ones, H ............ Burdett & J ohnston , Boston. 
J ohnston , H arry C ... Charles Scott Spring Co. , Philadelphia. 

George, J ames Z .... F alk Mfg. Co., Milwaukee. 
Gibbon, Thos. H .... Lap J oint R ailway T ruck Co., Ne\\'. York. 
Gilion . George L ..... vVatson-Still man Co., New York. 

K ahn, Gus .. . .... ... Safety Third R ail E lec. Co., New York. 
Kasson , R .. .... . .... T aylor E lectric Truck Co., Troy, N. Y. 

Gold. Edward E ..... Gold Street Car H eatin g Co., N ew York. 
Goodall , George B ... L. C. Chase & Co. , Sanfo rd, Maine. 
Goodall , L. B ... . ... L. C. Chase & Co., Sanfo rd , Main e. 
Gore, F. S .......... H. Gore &. Co., Boston. 

Kavanagh, J as. E ... Wm. Wharton, Jr. , & Co. , Philadelphia. 
Ke rschner , W . R . .... The Columbia Mach. Works, B'klyn, N.Y. 
Keeran, N . C ..... ... Wabash Ry. , Chicago. 
Keeler, H. E . . .. .... The Adams & W estlake Co. , N ew York. 

Gordon , J. R ..... .. W estin ghouse E lec. Mfg. Co., Atlanta, Ga. Keen an, W. J ... . ... P ettin gell-Andrews Co., Boston. 
Gran ger , F rancis ... . Corning Brake Shoe Co. , N ew York. 
Gra11ger, J . A . .. ... . N ew York Car W heel W orks, Buffa lo. 
Gray, L. A . .. ....... T he A dams & W estlake Co., Chi cago. 

Kellogg, E. W ...... F rank Ridlo n Co. , Boston. 
Kendall , C. C ........ Simmons H ardware Co. , St. Louis. 
Kendall , W. D ...... W orcester Construction Co., Worcester. 

Gray, W . H . . ....... Peckham Truck Co. , Chicago. K ilbourn , W . H ..... Greenfield. 
Grie r , H. M ..... . ... Pantasote L eather Co. , Chicago . 
Griffi n , J . M .. . ...... W heel T rueing Brake Shoe Co., D etroit. 

K imball, Fred H .... General E lectric Co., Boston. 
K imball, James L .... Ridgway Dynamo & Engine Co., Boston. 

Griffith , R . E ........ J. G. Br ill Co. , P hiladelphia. 
G ues t, J oh n H ...... 6r3 Massachusetts Aven ue, Boston. 

K itfield. E. H ... .... Consultin g E ngin eer, Boston. 
Kin g, C. K ..... ..... The O hio Brass Co., Mansfield, Ohio. 
K in g, C. P .. . . . ..... Brady Metal Co., New York. 

Haasis, A . L. .. . . ... J os. Dixon Crucible Co., J ersey City. 
Hadley, Charles H . .. Boston. 

K ing, J. W .......... The P eckham Truck Co., Providence. 
Kingston , Wm. W ... The Johnson Co., Atlanta, Ga. 

H all, F red E ... . ... Boston. K irkland, H . B ...... Am. Circular L oom Co., N ew York City. 
Hallawood, J ames . . . Edison Brown P lastic R. Bond, N . Y. K ilvert, Maxwell A .. W ashburn Coupler Co., Chicago. 
Hale, G. H . .. ... . .. . Consolidated Car Fender Co., Providence. K issam, Geo. . ... . .. Geo. Kissam & Co., N ew York. 
Hale, J ............ .. Blood & H ale, Boston . K napp, E. G ........ P artri dge Carbon Co., Sandusky. 
Ham. H. B . ........ . Babcock & W ilcox Co .. Boston . K nickerbocker, C. K.Griffin Wheel Co., Chicago. 
Hammond, W. B .... A. A. Griffin g I ron Co .. N, Y . and Boston . 
Hamlen , W. R ... ... J ohnson Co. , J ohn stown. 
Hanna, J . A . ..... ... Peckham T ruck Co., Chicago. 
Hanna, J. W ..... ... Hanna Solid O il Co., Chicago, Ill. 
Hanna, L. A .... .... P eckham Motor Truck & W. Co. , Everett. 
Hanford , Scott . ... . John T . Mc R oy, Chicago. 
Harding, E. R . .... .. Chicago R heostat Co., Chicago. 
Harding, H. McL. . . W alker Co., New York. 
Hardy, Charles C . . . A m. vVh elock E n gine Co .. \ Vorcester. 
H arrington, E. J .. . . E lmer P . Morri s, New York. 
H arrin gton, H. C .. . . Samson Cordage V-/ orks, B oston. 
Harri n gton , S. H .. . . Harrin gton Rail Bondin g Co., N ew Y ork. 
H artzel, E lmer ...... J ohn A . R oeblin g 's Sons' Co., Chicago. 
Hask ell , G. M . . ..... J. G. Bri ll Co., P hiladelphia. 
Haskins, Caryl D . .. . General E lectri c Co., Boston. 
H astings , Geo. Starr .J. G. B rill Co., Philadelph ia. 
Hatch , E . B . ...... .. H. W. J ohns Mfg. Co., New York. 
Hath away, Alfr ed G .. Street Railway Suppli es, Cleveland, Ohio. 
H awks, T. C .. . . .... Walker Co., Malden. 
H aycox, W . E . ... . . Mansfi eld, O hio. 
Hayden , Roy .. .. .... General E lectric Co. , Boston. 
H eld, Chas. W ... ... Wilson, T homson & C o., Quincy, Mass. 
Henderson, Jas. H ... N. Y . E lectri cal W orks, Brooklyn, N. Y. 
H enry, F . H .. .. . . . . H eywood Bros. & Wak efi eld Co., B oston. 
Herrick, Albert B ... Consulting E n gineer, N ew York. 
Hess, H arl em P . .. .. K osm ic O il Filter Co., Easton, P a. 
Heywood, A . S ...... General E lectric Co. , Atlanta, Ga. 
H ickmott, G. F ..... Boston Brass Co., Boston. 
H icks, J. B ..... .... Pratt & Lambert , N ew Y ork. 
H igh , J ohn M ....... P antasote Co., New York. 
Hill, C. J . . .. ....... Am erican Vitrifi ed C. Co. , New York. 
Hill , J. M ... . . . ... .. B ryan-Marsh Co .. Chicago. 
Hilman, C. D ..... .. M ethuen E lec. Co., Methuen, Mass. 
Hitchcock, J ames .... W h eeler Seat Co .. New York. 

L acy, George W . .... P eckham Truck Co., Kingston, N. Y. 
Ladd, E . H . .. ...... E . F . Burrowes Co., Portland, Maine. 
Laph am , F . A . ...... Cleveland Frog & Cross'g Co. , Cleveland. 
Lasell. E dw ......... N ew York. 
L aw, M. D .. . ....... W alker Co., Cl eveland. 
L awless , E. J ........ Am erican Car Co., New York. 
Lawrence, F. W ..... Lawrence Wiggin, Boston. 
L awrence, Stewart G.General El ectric Co., Boston. 
L awson , F. A ... .. ... J. G. Brill Co., San Francisco. 
Lawton , J. B ........ Smith & Wallace, Boston. 
L eid enger , Joseph ... D ayton Mfg. Co., Dayton, Ohio. 
L eidenger , P eter . .... Dayton Mfg . Co., Dayton , Ohio. 
Lewee, J . B ......... L. V. V. B. Co., New York. 
L ibby, S. H ......... Sprague E lectric Co., N ew York. 
L ittlefi eld , W. R ..... P ettingell-Andrews Co., boston. 
L ivingston, M. S .... Standard Thermometer Elec. Co., Peabody. 
L ockhart, H. R ..... General Electric , Montreal. 
Lockwood, L. A. ... Crefeld E lectrical Works, Pawtucket, R. I. 
L om at , J. Acton .... General Electric Co. , N ew York. 
London , B. T . . ..... Swift & Mc Grady, Boston. 
L ougee, C. L . • ...... H eywood Bros. & Wakefield Co., Boston. 
Long, E. G .. ........ Peckham Truck Co., New York. 
Long, Geo. E ....... Jos. Dixon Crucible Co., Jersey City, N. J. 
Loper, A. N .. ....... Rooke Register Co. , Chicago. , 
Lovejoy, W. A ...... Chas . Scott Spring Co. , Boston. 
L udington, R. B ..... Columbia R efining Co., New York City. 
L udlow, W. E ...... Am. Rail Joint & Mfg. Co., Cleveland. 
Luth er , B. S ........ Linton Mfg. Co., Boston. 
Luther, H. R ........ Barbour-Stockwell Co., Cambridgeport. 
Lyall , W. R ......... General Electric Co., Boston. • 

MacDonald, A. F .... General Electric Co., Boston. 
MacDuffie, R. L ..... W end ell & MacDuffie. New York. 
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Mace, R o ma ine ...... The Okonite Co., New York City. 
MacGregory, F. S ... R. ·woodman M fg . & Supply Co .. Bos to n. 
Macomber , F. B ..... Lesch en- Macomber-\iVhyte Co ., Chicago. 
Maho ney, J. J .. ..... Genera l E lec tric Co., New York. 
Mang ree, C. E. S .... Genera l _Electric Co., Bosto n. 
Mansfi eld, D. S ...... V alentin e Co., Boston. 
Mansfield. F . .... .... 16 Central Street, Boston. 
Man son, D. D. E. ... W estin g house E lec. & Mfg. Co., Bosto n. 
Marshall , Oliver W .. Dupl ex Car Co., New York. 
Marshall , Wm ....... Th e A u glo-Am. Varnish Co. , Newark, N. J . 
Martin , Geo. E ...... Springfield M fg. Co., BriG6 eport, Conn . 
Mason, J . H ......... Simplex E lec tric Co., Boston. 
Massgrove, E. G .... Go ld Street Car H eating Co., New York. 
Mayer, Char les J .... Mayer & E n g lund, Phi ladelph ia , Pa. 
McBride, Geo. W ... Genera l Ekctric Co., Boston. 
McCardell, J. R .... . ivlcCardell , W est & Co. , Trento n , N. J. 
McCarthy. Loui s .... W. T . C. Macall en Co., Boston. 
McCoy, Frank ...... P enn sylvania Car \iVh ec l Co., P itt sburgh. 
McCutchen, J ohn I. . Standard Air Brake Co., Boston. 
Mc E lroy, James F ... Co nso li dated Car H ea ting Co., A lbany. 
Mc Grady, J. H ...... Swift & Mc Grady, Boston. 
McGhie, J ohn ... ... . Genera l E lect ri c Co., New York. 
McKenna, E . B ..... New York Car W heel Works, Buffa lo. 
McKinlock. Geo. A.Centra l E lect r ic Co ., Ch ica go. 
Mc L enee, F. C . ..... The Brady Metal Co. , New York. 
McLey, Frederic A .. Lobdell Car \iVheel Co., \ Vi lming ton , Del. 
McMah on, J. P . ..... Roches ter Hose Bridge Co. , Roches ter. 
McRoy, John T . .. . . New York. 
Meaker, J. W ....... Meaker Mfg. Co., North Ch icago. 
Medbury, Charl es F .. \iVest in g ho use E lec. & Mfg. Co., Detroit. 
Meek, J.E ...... ... . H. W. J o hns Mfg. Co., New York City. 
Meek Stuart G .. ... . H. W . J ohn s Mfg. Co., New York City. 
Mend um, A. B ...... Bibber-Whi te Co .. Boston. 
M er cur , H. T ........ Corning B rake Shoe Co., Buffa lo, N. Y. 
l\I erri ck, F. A ....... J ohn son Co., J o hnstown , Pa. 
Merrittt, Meldon H .. Edison E lec. Illuminating Co., Boston. 
Metzge r, Charles W. l'd cCardell , \Vest & Co., Trento n. 
Milbank, L. A .. .. ... Holm es. Booth & Hayden s, N ew York. 
M ille r, Carl G. l\I. .. L. A. Chase & Co. , Boston. 
M il es, J. E .. ..... . .. Stan ley & M il es, Whitman. 
M ix. Charles D o rf. . . Park Bros. & Co., Pittsburg h. 
Montgomery, A . F .. Crefeld Elec trica l Works, Pawtucket , R. I. 
Moore, Ar thur S .... Bosto n A rtifi cial L eath er Co., Bosto n. 
Moore, Chas. K ..... Lap J oint R ailway T. Co., New York Ci ty. 
Moore, F. M ........ McGuire Mfg. Co., Boston. 
Moo r e, Frank W .... Boston. 
Moo re, George ...... Duplex Car Co., Boston. 
Moore, J ohn D ...... \ ,\Tal ker Co., New York. 
Moore, J am es . ..... . Lap J oint Railway T. Co., New York City. 
Moor e, H. P . ....... Shawmut Fu se Wire Co., Boston. 
Morgan, E. H ....... Gr eenfiel d. 
Morrell , F. A . ....... Sterli ng Supply & l\Ifg. Co. , New York. 
Morris, E lmer P .. ... l\Ianufacturers' Agent , New York. 
Mo rse, Geo. C ..... .. R ochester Car vV. \iVorks, T aunton. Mass. 
~Iu rdock, H. D ..... W es ting ho use E lec. & Mfg. Co., Pittsb'gh. 
M urdock, Wm. J .... Wm. J . M urdock & Co., Boston. 
M urphy, J. McLeod. Safety Third Rail E lec. Co .. New York. 
Mu rphy, J ohn . .... .. Genera l E lec tri c Co. , Boston. 
Munroe, Chas. 0 .... General E lectric Co. , Boston. 

Nay, H enry M ...... 'vVagner E lectric Mfg. Co .. St. Loui s. 
:N elson, L. D ........ Sterlin g Supply & Mfg. Co., New York. 
Ness, T. W ......... Th e Holtzer-Cabot E lec. Co., Brookline. 
Nethercut, Edgar S .. Paige Iron Works. Chi cago. 
Newcomb, F. H ..... 13 Astor Place, New York. 
Newell , J. F ......... J. F. Newell & Co., Gard iner , Maine. 
Newkirk, H. R ...... \i\iende ll & MacD uffie. New York. 
Newton, Capt. H. \V.Lap J oint Rai lway Track Co. , New York. 
Nicholson, Charles .. HamJ:!den Corundum W. Co. , Springfield. 
Nord . Chas. G ....... R. Bli ss Mfg. Co .. Pawtucket , R. I. .' 
North, J. H ......... Parker Bros. & Co., Ltd., Pittsburgh, Pa. 

·Norton, Harry A .... A. 0. Norton, Boston. 
Nourse, Frank 0 .... Boston. 
Noyes, E. K ........ Walker Co. , Boston . 

Ogden, Geor ge H ... Providence. 
O'Hern, J ohn ..... .. General E lectric Co .. B oston. 
Oh mer, J ohn F .. ... . J o lin F. O hmer R egister Co., Dayton. O. 
O ln ey, Geo_. H., 2d . .. A merican E lectri ca l vVorks, Providence. 
Osgood, Richard P .. l\Iethuen El ec. Co., Methuen, l\Jass. 

Packard, Frank L ... A meri can Conduit Co., Phi ladelphia. 
Page, A. D .......... General E lectric Co. , Harri son, N. J. 
P a~e, F. G .......... Faycrw.eath er & Ladew, New York. 
Pam e, F. B. H ....... W estin g house E lec. & Mfg . Co., N. Y. 
Parker, Fred E ...... The \iV at son-Stillman Co .. , N ew York. 
Parker , A . H ........ Th e Wir e Goods Co. , \Vorcester, Mass. 
Parmenter, Geo. A .. Cambridgeport, Mass. 
Parsons, J . N . ...... A. Mertes Mfg. Co., Pittsburgh , Pa. 
Pars~ns, F . B ....... Safety Insulated Wire Co .. New York. 
Partrid ge, A rthur S .. Street R ailway Supplies, St. L oui s. 
Pear, Chas. D . .. . ... Albert & J. M. A nderso n Mfg. Co. , Boston. 
Peavy, M. V ........ A dam Cook's Sons, Fall Ri ver, Mass. 
P eckham, E ......... Peckham Truck Co. , New York. 

Peirce, S tephen H ... Gl'.o. A. Parmen ter ,<::_ Co., Cambridgcpurt. 
Pemay, A lfred \iV .. .. E lec tri c \iV. Equipment Co., Birmingham. 
Perry, F. D ......... American Car Sprinkl er Go., Worcester. 
Perry, E. C ......... A meri can Car Sprinkl er Co., Worcester. 
Pe rry, J ames \iV ... .. H. W. J ohn s Mfg. Co., Philadelphia. 
Peterson, Wm. A . ... Pettin gell -Andrew s Co., Boston. 
Pettee, Edward E .... Standard Air Brake Co., Boston. 
Pfingst, Louis ... .... Boston. 
P hillips, Eugene F ... Ameri can E lectrical \iVorks, Pro vidence. 
P hillips E. Rowland.A m erican E lectrical \iVorks, Providence. 
P hillips, Frank N ... Ame rican E lectrical \iVorks, Providence. 
Pierce, Robert ..... .. Crosby Steam Gage & Valve Co., Boston. 
Pierce, D. F ......... T he Bigelow Varnish Co., Newark, N. J. 
P ierce, Frank S ..... Pettingell-A ndrews & Co .. Boston. 
Plummer, C. S ...... vVes tinghouse E lec. & Mfg. Co., Boston. 
Poor, J ames \ V .... .. Poor' s Fountain Brush Co., Boston. 
Pope, W. H ...... ... Bibber-White Co., Boston. 
Pope, W . R ......... Taunton Locomotive Mfg. Co., Taunton. 
Porter, H . F . J ... ... Bethl ehem Iron Co., South Bethlehem, Pa. 
Porter, George F .. .. 0 koni te Co., New York. 
Post , \iV. B ....... ... T he Billings & Spencer Co., Har tford. 
Post, C. ........... . T he Duron t Co., N cw York. 
Powell, A ........... Cleveland Frog & Cross'g Co .. CleYeland. 
Powers, Charles P ... India A lka li \iVorks. Boston. 
Prather. H enry L .... Falk :i.\.Ifg. Co. , Mi lwaukee. Wi s. 
Pratt , G. E .......... Ajax l\Ietal Co. , Philadelphia. 
Prat t, Maso n D ..... T he Penn. Steel vVorks Co. , Steelton. Pa. 
P r ehn , Edw. J ...... . L e Va ll ey Vi tee Carbon B. Co., N. Y. 
Price, Chas. B ...... P ettin gell-Anrlrews Co .. Boston. 
P rince, Albert E .... Boston Artificial L ea ther Co., Boston. 
Prouty. G. M ... .... W . T. C. Macall en & Co .. Boston. 
Provost. Geo. \iV .... R. D. Nuttall Co .. Pittsburgh, Pa. 
P ug h , D. 'vV . ..... .. .J 0!111 Sttphenson Co .. Ltd., New York. 
P ull en . C. L ... .... .. Ph il adelphia Car 'vVhre l Co., P hiladelph ia. 
Putnam, H . S .. ..... \iVad sworth. Howland & Co., Boston. 

Raberm, D. . ...... E lmer P. l\Iorri s, New York. 
Randall , J . H . . ...... Duplex Car Co .. Boston. 
Randall. F. C ....... Christensen Engineering Co., Haniord. 
Randall, R. l\I ....... R a ndall Car Co. , Boston. 
Randolph, R. J ...... 222 West Twenty-s ixth Street. New York. 
Randolph , J. R .... . . Sterlin g Arc Lamp Co .. New York. 
Ran so m, H. N .. .... Consolidated Car H eatin g Co., A lbany. 
Raymond , Chas. 0 ... Supt. Consolidated Co .. Portland, l\Iaine. 
Record, E. A ........ Vacuum Oi l Co., Boston. 
Record. E. E. D ..... Vacuum O il Co .. Bosto n. 
Re ed, J ohn D ....... H. Gore & Co., agents. Boston. 
Remington. C. R .. Jr. Ameri can E lectrical \iVorks, Providence. 
Rhodes. J ames D .. . . Pennsylvania Car \iVh ee l Co., Pittsburg h. 
Richards, Edvvard N . The Bemis Car Box Co., Springfield , Mass. 
Richards. J. N ....... The Standard Paint Co .. New York. 
Richa rdson , J ames A.Roches ter Car \iVh eel \iVorks , Liverpool. 
Richardson, A. H ... P ea rson J ack Co. , Boston. 
Ridlo n, Frank ... ... Frank Ridlon Co. , Boston. 
Riley, J oseph C. .... Swift & McGrady, Boston, :Mass. 
Rinehart. F. A .. .... Standard Underg'd Cable Co .. Pittsburgh. 
Robin son, J. B., Jr.. Wm. Wharton. Jr. , & Co .. P hi ladelphia . 
Robinson, vVm ... ... R o binson Elec. T. & Supply Co., Boston. 
Robin son, Edw . ..... The \Veil s Light Mfg. Co .. New York. 
Robin son , E. I ..... . Laclede Car Co .. St. Louis. 
Ro bin son , J ohn C ... Wm. \ Vharton . Jr.. & Co., Philadelphia. 
Rockwell. \iV . B .... . Am. -:.\I utual In demnity Co., Scranton, Pa. 
Rogers, 'vV. Cogswell.Peckham Truck Co .. Ne\\" York. 
R ooke. Geo. F .. .... Rooke Register Co .. Peoria, Il l. 
Rosenthal, Geo. D ... General E lect ri c Co .. St. Loui s. 
Ross, E dward L. . ... Chapm an Vain M fg. Co. , Indian Orchard. 
Rowbotham. G. vV .. J andus E lec. Co .. Cleveland. Ohio. 
Rugg, 0. \ Villis ... .. 0. Wi lli s Rugg, \iVnrc este r. 
Rundlett, H. E .. .... The Edward P. A lli s Co., New York. 
Russel, vV. H ..... .. \ Vatertown. 47 Auburn Street. 
Russe ll, F. D .... ... Roch ester Car Wh eel 'vVorks, Roc hester. 
Russell. H. H ... .... The J ohnson Comp;inv, Cleveland. Ohio. 
Ruth erford, J. A . ... The E. T. Burrow es Co., Portland , Maine. 

Sander son. H. A ... . :.\fa son :\If g. Co .. Springfield. 
Sar gent , Fitzwilliam.The American Brake Shoe Co., Chicago. 
Savage, H . l\I ... .... General Electric Co., Boston. 
Savi ll e. George G .... Youn g Lock l ut Co .. New Yo1·k City. 
Sawyer. vV. 1I . . .. .. . A merican E lect ri cal \i\,' o rks, Providence. 
Sawyer, vV. D .... ... l\Iass. l\Iohair Plush C" .. Boston. 
Sawyer. F. \ ,V ... ..... \JVa, Iker Co., Bosto n. 
Schefhamor, Rupert .. Sterlin g Arc Light Co., New York. 
Scott. \ i\Tm. M ....... The Cutter Elec. & l\lfg. Co., Philadelphia. 
Scrugham. G. R ... : . Creaghead Eng·. Co .. Cincinnati. 
Searl es. Richm o nd P.Con.so liclatecl Car Hcatii1 g Co .. Chicago. 
Sea\"ern s. Houg hton.United E lectric Tnspcct. Co .. Philad elphia. 
Sherburne. Ch;is. S .. Sherburne Co .. Bo _ ton. 
Shi elds, Edw. T.: .. . Bibber-\ Vhit e Co .. Boston. 
Simmons, G. D .. . ... Walker Co., Boston. 
Si mmo ns. B . A .. : .. Genera l E lec tri c Co .. Boston. 
Simms, J. P .: . .. .... Rochest1c-r Ca i- \ Vheel \ Vorks. Q uincy. 
S impson , N . A ... ... Newport. 
S mall , E. E ...... . .. N. Y .. N. II. & I-I. R. R R. , Be rli n. Co nn. 
S mith, M. L. .... .... Nat io ri a l Srale Co .. ProYidence. R. I. 
S mith , Clemen~ L. .. Falk Mfg. Co., :\'[ ilwaukee. 
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Smith, F. B ......... Nation;il A rc Lamp Co., Boston. 
Smith , Melian ....... Meeh. E n g., W alworth C. & S. Co., Bost. 
Smith, R. D ......... General E lectri c, \ i\T estboro. :Mass. 
Smith , Pemberton ... New York Car \ i\Theel \ i\T orks, Buffalo. 
Smith , Wm. M ...... Chicago In sulated W ire Co., Chicago. 
Smith, H. \ Y ..... ... Bibber-White Co., Bosto n. 
Snow, F. A .. ..... ... H. B. Camp Co., Brookline. 
Southgate , H. }1. ... \ \Testing house E lec. & Mfg. Co .. Boston. 
Spaulding. H . C ..... I-I . W. J ohns Ivlfg. Co., Boston. 
Stanley, G. E ........ Stanley & :Mil es, ·Whitman. 
Stearns, E. H ....... The A dams & Westlake Co ., Chicago. 
Stearns. Charles K . .. Holtzer-Cabot E lec. Co. 
Stevens, J . F ....... . K eystone Electri cal Instrument Co. , Phi la. 
Stieringer. Luther. .. New York. 
S t. J ohn, E . A ..... . J os. Dixon Crucible Co .. J er sey City. 
Strickland. A.H ..... R och ester Car Wheel \Vo rks, New York. 
Strickland. F .... .... Roe hest er Car \ i\Theel \Vorks, Boston. 
Strieby , F. H ..... ... General E lec tri c Co. , Cincinnati. Ohio. 
Ston e, Theo. Vv .. ... E lectric Mutual Cas. A ssn .. Philadelphia. 
Stone, Frank J ..... .. E lectric Storage Battery Co., Boston. 
Storer, N. \V . ....... \\Testin gho use E . & M. Co. , Pittsburgh. 
Stout, J. E .. .. ...... Wm. Hall & Co., Boston. 
Suckow, Gustav ..... Vose Spring Co., New Yo r.k. 
Sumner. Geo. Fred .. Knitted Mattress Co .. Canton Junction. 
Sutton , \Vm ....... .. A m erican Car Co .. St. Louis, Mo. 
Swan. G. \V ........ J ohn A. Ro ebling's So ns' Co., New York. 
Swartz, B. F ........ McKe e, Fuller & Co., Catasauqua. 
Sweet. D. C ....... .. Springfield. Mass. 
Swift, W. H ......... Swift & }!IcGrady. Boston. 
Sylvester, J ohn E .... Sylvester & Co., Boston . 

T aylor. John .. ..... . Taylor E lec tric Truck Co. , Troy, N. Y. 
Taylor, Frank H .. .. W estinghou se E lec. & :Mfg. Co., Pittsb'gh. 
T hayer, \ Vinth rop .. . Thaye r & Co., Inc., Boston. 
T homas, J os. N .. ... Blood & H ale, New York. 
T homson, \ i\T. E ..... \Vil son-Thomson Co. , Brooklyn. 
T hompson, F. H .... F. H. Thompson. Po rtl and. 
T illinghast , B. D .... Duff Mfg. Co .. A llegheny, Pa. 
Tesseyman , H ....... T he B

0

arney & Smith Car Co., Dayton , 0. 
Titus, J. V . E ....... Garto n-Dani els Elec. Co., Keokuk, Ia. 
Tolman, L. P ....... Taunton L oco motive Mfg. Co., Taunton. 
T ontrup, Loui s H ... Am erican Car Co., St. Louis. Mo. 
Townley, Calvert. ... \Vesti nghouse E lec. & Mfg. Co., Bo:;ton. 
Train er, H . R .. ..... H . W. John s Mfg. Co. , Boston. 
Tufethan. E. F ...... A. 0. No rton , Boston. 
Tucker, Frank S ..... Boardman-Tucker Co., Boston. 
Tupper, G. Aubrey .. Taylor E lectri c Truck Co .. Troy, N. Y. 
Turner, \i\T. C ........ Thayer & Co .. Inc. , Philadelphia. 
Turner, vVm. S ... .. . Consulting E ngineer. New York. 
Tuttle, E. 0 . .. ...... P earson J ack Co. , Boston. 
Tuttle. T. E dward ... Pearson Jack Co., Boston. 
Tyl er, \i\T. H . . ....... \V. H . Tyl er, W orcest er. 

Upton , E dgar \V .... Standard T hermom eter & E. Co., Bo ston. 

Van Dorn. \\r. T .... \ i\T. T. Van Dorn Co., Chicago. 
Van D orn. J. H .. ... Van Dorn & Dutton Co., Cleveland. Ohio. 
Van \Vagoner, C. S .. Van \\'agoner & Williams H. Co., Clevel'd. 
Van \ Vagoner. J . B .. Pittsburgh. 
Vaughan, F. G .... .. General E lec tric Co., Boston. 
Vosburgh, A. C .... . New P rocess Raw Hid e Co., Syracuse. 

\ i\T agen seio, C. I-I .... A m eri can E lectrical \ Vorks. Providence. 
\\' a lker , W. J ....... J. P. Sj oberg & Co., N ew York. 
\i\Tall er, C. W ........ Ft. W ayn e E lec. Corporation, Boston. 
\Valker, E. C. . . .... H ampden Corundum W . Co., Springfield. 
\Vallace, J. Edward .. Smith & W allace, Boston. 
\i\T allace, H. T .. ..... Diamond State Iron Co., Wilmington. Del. 
\Vard, W. \i\T ....... .. \Vestinghouse Elec. Mfg. Co., Boston. 
\Vard, John E ....... Gold Street Car Heating Co. , New York. 
\ i\Tardl ey, Thos. W ... R. W oo dman Mfg. & Supply Co., Boston. 
\Vardwell, Fred S .... Danburv. Conn. 
\i\Tashburn. \i\Tm. A .. Cambria Iron Co., New York. 
\i\T atkins. S. \ i\T . ..... Christensen Engineering Co., Mi lwaukee. 
\ Vatson, \ V. J ....... American Electrical Works, Providence. 
Vi.'attles, J ames F .... Rand-Avery Supply Co., Boston. 
\ i\T eare, T ......... ... General Eleetric Co., New York. 
\Veaver, H. B .... ... Pittsburgh Trolley Pole Co., Pittsburgh. 
Webb, H. E .... ..... Sol~r Carbon & Mfg. Co., Pittsburgh. 
\ Veeks, A. T ...... .. Smith & Wallace, Boston. 
\\Teinz, Theo. A H .. The vVarrenton Woolen Co., New York. 
W elch, Robert W .. . John A. Roebling's Sons' Co. , Yardley, Pa. 
\i\T en dell, J acob. Jr. .. Wen dell & Mac Duffie, New York. 
W erner, R. L. .... ... Westinghouse Elee. & Mfg. Co .. Boston. 
West, C. L .. ........ A merican Railway Imp. & E. Co .. Boston. 
Westervelt , H arry ... Jos. Dixon Crucible Co., Jersey City, N. J. 
Weston, Samuel L ... Boston Artificial Leather Co., Boston. 
\i\Teston , George . .. .. Naugle, Holcomb & Co., Chicago. 
Weston. Fred .... .. .. Gold Street Car Heating Co., New York. 
W:h~ll. F. R ... .. .. ... C. H. W hall & Co., Boston. 
Whitney. J. D ....... Crew-Levick Co., Philadelphia 
\i\Tharton, \\Tm. \i\T . .. Electric M utual Cas .. Assn .. Philadelphia 
\Vharton, \Ym., Jr. .. Wm. Wharton, Jr., & Co. , Inc., Phila. · 

\ Vheeler, Chas. R .... Edward Smith & Co., Springfield. 
Wheeler, H. W ...... Campbell & Zell Co., Baltimore, Md. 
\Vhipp, Geo. S ...... Contractor, Brooklyn. 
\Vhitaker, A. M ..... John A. Roebling's Sons' Co. , New York. 
Whitcomb, Wm. W .. Composite Brake Shoe Co., Boston. 
\\Thite, C. T .... ..... Central Union Brass Co., St. Louis, Mo. 
\Vhiteley, Fred W ... Sherburne Co., Boston. 
Whittaker , C. H .... Baltimore Car \,\Th eel Works, Boston. 
Whittlesey, Jas. T .... John Stephenson Co., New York. 
Wick, George ....... E lec. Railway Equipment Co., Cincinnati. 
Wight, A. M ........ Ham Sand Box Co., Troy. N. Y. 
\\Tiley, George L. ... Standard Underground Cable Co., N. Y. 
Wilkes, Fred H . .... L. C. Chase & Co., Boston. 
Wilkinso n, W. L .... The Ohio Brass Co. , Mansfield, Ohio. 
\i\Tilli ams, M. S. P ... Sterling Supply & Mfg. Co. , Boston. 
v\Tilliams, John R ... . The E lectric Storage Battery Co., Phi la. 
Williams. J. H . ..... Williams Truss Rail Joint Co .. Chicago. 
\\Tilson, J ohn A ..... W ash. E lec. St. Railway, Washington , Pa. 
Wilson, J. E .. . ..... Pettingell-Andrews Co., Boston. 
\ Vilson, Charles H .. Manufac turer s' Agent, .Boston. 
\i\Til so n, Geo rge W .. Boston , Mass. 
Wilson, Chas . ....... Wilson, Thomson Co., Brooklyn. 
vVingate, Chas. S .... Briggs Carriage Co., Amesbury, Mass. 
Win so r, Paul ........ Southern Electric Co., Baltimore, Md. 
Wirt, H. C .......... Gen eral E lectric Co., Schenectady, N. Y. 
Vlise, Clift .......... General Contractor, Chicago. 
\i\Too d, Chas. N ...... Manufacturers' Agen t, Boston. 
Wood, N. L. ........ Chas. N. Wood, Boston. 
W oo d, W. C ........ N. Y. Switch & Cross. Co., Hoboken, N.J. 
v\Toods, Henry ....... John Stephenson Co., Ltd., New York. 
Vv oodbridge, J. L ... E lectric Storage Battery Co., Boston. 
Woodman, R .... . ... R. Woodman Mfg. & Supply Co., Boston. 
Woodward, A. H .... The International Register Co., Chicago. 
\ i\T oodworth, A. C. .. The Consolidated Car F. Co., Providence. 
\i\Toodworth, A. C.,Jr.The Consolidated Car F. Co., Providence. 
Woolsev, Palmer ... . American Pin Co., New York. 
Wordeli. F. C ....... C. N. \Vood, Boston. 
Worthington, W. W.The Q. & C. Co., New York. 
Wri ght , J. H ........ Wen dell & Mac Duffie, New York. 
Wurster. E. A ....... Falk 2\1:fg. Co., Milwaukee, Wis. 

Yardley, John H .... Pennsylvania Car Wheel Co., Philadelphia. 
Youn g, \ i\T. D ....... Baltimore & Ohio Railroad. Baltimore. 
Youn g, C. J ......... lVIr. R eckor, Boston. 

Standard Air Brakes in Boston 

No better test of the efficiency of braking apparatus for street 
car s eould be given than that to which the Standard air brakes on 
the Commonwealth Avenue cars were subjected during the trip to 
N o rumbega Park on th e last day of the convention. Many dele­
gat es r emained for this excursion and all spoke in highest terms 
of the r esult s given by the Standard air brakes. The exhibit was 
arranged by J. R. E llicott. general manager of the Standard Air 
Brake Company, and took place on the r eturn trip. A heavily 
laden car was taken at random for the purpose, and Superintend­
ent C. N. Smith, of the Commonwealth Avenue Line, assumed 
co ntrol of the motors and brake. The car was stopped quickly 
severa l times when under full speed, but without jar, and stops 
were made later on down g rades. In every case the brakes acted 
quiekly, positively and without noise. 

------<•..,·•---
Pennsylvania Street Railway Association 

The Seventh Annual Convention of the Pennsylvania Street 
Railway Association will be held in Scranton, Oct. 19 and 20. The 
association will convene in the Board of Trade rooms on Oct. 19, 

at II A. M. At this meeting the usual annual business will he 
transacted, including the election of officers for the ensuing year. 
Scientific papers on subj ects of special interest to the association 
will be read and discussed and methods for the promotion of the 
general interests of street railways will be considered. On the 
second day a series of entertainments will be provided for mern~ 
bers and visitors , including an excursion over the lines of the 
Seranton Railway Company. An interesting programme has 
been arranged and will in due time be published and mailed to 
members of the association and street railway people generally 
throughout the State. All street railway companies of Pennsyl­
vania are eligible to active membership an,i all manufactm·ers or 
dealers in street railway supplies are eligible to associate member­
ship in the association, the membership fer> in eaeh case being 
$25. Members of the association are urged to send as many rep­
resentatives as possible to the convention, and those who have 
not yet joined are also cordially invited to attend and participate 
in the exercises and entertainments of the meeting. All commu­
nications should be addressed to S. P. Light, secretary, Lebanon, 
Pa. 

\ 
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EXHIBITS AT THE CONVENTION 

'vV. R. EV A NS, o f Portland, M e., exhibited a new illuminated 
ca r sign. 

D. C. SW EET , o f Spring field, Mass., ex hibited h is car wheel 
g rinding machinery. 

THE POTTI E R & STYMUS COM P ANY, of New York, 
showed o ne of it s car seats. 

TH E WILLIA M H. GA L LIS ON COl\'IPANY, of Boston, 
Mass., showed samples of r eli ef valves. 

THE P A I GE IRO N WOR KS, of Chicago, had their in terests 
cared for by their eng inee r , A. P. N ethercut. 

THE MA SSAC H U S ETTS M O iiAIR COl\IPANY, of Boston, 
Mass., showed samples of car and furniture plush . 

THE C ENTRAL ELECTRIC CO l\'IPANY, of Chicago, was 
r epresented by it s pres ident, George A. McKinlock. 

C. S. K N OVvLES, Boston, made no exhibit, but was re pre­
sented by 'vV. 0. T urner , George A. O ber, J . L. R owell and H . A. 
Cole. 

THE REED l\TAN U FACT U RI NG COMPANY, of E r ic, Pa. 

HEADQUARTERS OF STREET RAILWAY JOURNAL 

had on exhibition several of its automatic self-adjusting pipe 
wrenches. 

THE ASHTO.N V A LVE COMPAN Y, of Boston. l\Iass ., ex ­
hibited a full lin e of safe ty valves, gages, stopcocks and r ecord ers 
for steam, gas, water , etc. 

THE SOUTHERN ELECTRI C CO l\IPA NY, o f Baltimore, 
M d. , installed in conventi on hall several of it s inter communicating 
automatic setback telephones. 

JOHN T. McROY, of New York. exhibited a sampl e of th e 
l\ IcRoy vitrified clay conduit , also a photog raph showin g the 
method of installing thi s conduit. 

THE JACKSON & SHA R P COMPANY, of Wilmington, 
D el. , was represented by J. Monteith J ackson and E. C. Jackson , 
but had no regular exhibit at the hall. 

SHERBURNE & CO. had a large space, in which a full lin e o i 
track drills, hand cars, car r eplaeer s, rail benders, etc. were shown. 
The company al so sho wed a Q. & C. r ail saw. 

A. 0. NORTON, of Boston, h ad a full lin e of track and ca r 
jacks on exhibition. Mr. Norton is now makin g over forty pat­
t ern s of jacks for th e use of street railway companies. 

THE R. WOODMAN M ANU F A CTURING & SUPPLY 
COl\ IP,'\N Y, (,f Boston , Mass ... di spla,yed g lass cases fill ed with its 
l1'1'Eerous specic: lti es, including ti cket punch es, baggage check s, hat 
and brc:ast badges, numbers, etc., buttons, speed indicators, et c. 

Thi s company h as bcL'Jl in liusines,; fo r a lun g peri od of time , a 11cl 
it s di ffere nt c~cvice, are wid ely and favo rably known. The exhibit 
was in charge of R . Woodman and T . W . Wardl ey. 

T H E AMERI CAN W H EE L OCK ENGI NE COMPANY, of 
N cw York , exhi bited part of an engi ne showi\1g the Grecn-Vvheel­
ock valve sys tem. T he plugs and valves and valve motion were 
clearl y indicated. Charl es C. Hardy had charge of th e exhibit. 

T H E A D AMS & W ESTLAKE COMPANY, of Chi cago, was 
r epresented by F reel B. J ones, H. E. Peter, E. H. Stearn s and W . 
S. Bartholom ew. A fu ll line of this company's car tri mm ings was 
e:xhibited. 

THE SAl\ISON CO RD AGE WORKS. of Boston, Ma ss., ex­
hibited a large Ehow case containing sa m ples of fancy ancl plain 
cord s of different k inds, includin g signal cords, t rolley cords, a rc 
lamp cords, etc . 

Tl-I E CHI CAGO R HEOSTAT COMPANY., th rough E. R. 
H ardin g, showed on e of it s motor rh eos tats, which attracted con­
siderabl e attenti o n from those conventi on goers who were also 
interested in elec tri c li ghtin g. 

TH E M O NAR CH trac k cleaners \Ye re shown by Charl es N. 

BUREAU OF INFORMATI ON 

\Vood, as a part of hi s large and handso me exhibit. T hese de­
vices attrac ted eonsiderabl e att en tion, an d a number of orders for 
them were taken at the conventi on . 

TH E W E STE R N GEA R COMPANY, of M ilwaukee, had its 
interests cared fo r by C. L. J ones, who h as lon g been known t o 
Co1w enti on goers . Th e company is doin g ;i large bttsi ness and is 
enj oyin g an espec iall y large E uropean t rade. 

THE D UFF l\IANUFACT U RI NG CO~IPA NY, ,,f A ll egheny, 
Pa., showed severa l of th e Barrett patent compound lever and 
track jack. T his jaek is in use on a number of street rai lways and 
is g ivin g eompl ete satisfac tion wheren:r employed. 

TH E BRA D Y l\TETAL COMPA N Y, of New York, exhibited 
several samples of st ree t car and electric car brass eastings, bear­
in gs and t roll ey wheels. This company makes its deviees of 
magnus m etal, phosphor bronze and babbitt metal. 

A. L. LA \VTON, of Colorado Spri ngs. Col.. was present as a 
delegate, and also exhibited a model of th e L awto n Peerl ess 
fend er , whieh has g i,·en excellent result s in Co lorado Springs and 
D enve r . T h e agent for the fe nde r is J ohn C. Curti s, o f Chicago. 

ALBER T B. HERRI CK, of New York, had on exhibition h is 
testin g set. T his set , which is all combined on on e board, en­
ables a ll k inds of tests on ca r moto rs and OYerhead appliances to 
be made. l\Ir. H errick personally explain ed the operation of the 
system. 

THE WATS ON-STI LLMAN COMPAN Y , of N ew York, was 
rcpcrcsentcd by George L. Gillon. T hi s company's exhibit con-
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;; isted of a m otor li ft for working over car pits in repair shops, 
hydraul ic Jacks, rail punches and rail benders. I t attracted much 
attenti on. 

J OHN" D. REED , through hi s New E ngland agents, H . Gor e 
& Com pany, of Boston, showed several sections of the new R eed 

· -~-w---iiii&..._wl 

( 

TH E A SHTO N V. 

' ' . 

I 27 1 Franklin St Baston.Mass. 

Jl_PO P SAFETY VALVES }' GAGES. 

EX HIBIT OF ASHTON VALVE CO. 

EXHIBIT OF JOS. DI XON C RUCIBL E CO. 

system of track construction. It is claim ed with thi s method 
that pounded-out rai l ends can be raised and securely held in 
place. ' 

L. M. CHAS E & COMPAN Y, of Bosto n, Mass. , selling agents 
fo r th e Sanford Plush Mills, made an at tractive di splay of different 
g rades and patterns of plush for upholstering car seats , etc. These 
plw,hes are in very general use. bein g employed almost exclu­
s: v,•ly b:,.' th e P ullm an Palace Car Company and the W agner P alace 

Car Company, and other large car ma nufacturing establi shments 
A sam ple of cattle hai r carpet fo r car floo rs was also shown in 
connection with this exhibit. T h e Sanfo rd Mills were represented 
by Frank B. H opewell and George Goodall. 

T H E: CAMBRI A IRON CO M P ANY, of P hiladelphia , Pa. , 

EXHIBIT OF SAMSON CORDAGE WORKS 

EXHIBIT OF CAMBRIA IRON CO. 

had at Boston sections of all of the standard rail s for electric rail­
way service which it m anufa ctures. Th e :issortment was an un­
usually complete one and was examined with g reat interest by 
th ose present. 

T H E COLEMAN F A R E BO X CO MPANY, of Tottenham, 
O ntairo , exhibited samples of the Coleman fa rebox. This device 
is in very general use throughout Canada and has a number of ad­
vantages , on e of them being that the conductor does not have to 

' 
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handle the money, the passenger dropping his fare into the box 
himself. The conductor does not have to keep a record of any 
kind, th e box being turned into the general office at the end of 
each run and th e records made up by special clerks. 

THE GARTON-DANIELS COMPANY, of Keokuk, Ia., 
showed lightnin g arresters through its agents, E lmer P. Morri s, 
Pettingell-Andrews Company and th e Ohio Drass Company. The 
secretary of the company, J. V. E. Titus, from the home office, 
was present. 

THE NEW PROCESS RAWHID E COMPANY, of Syra­
cuse had no exhibit, but presented to delegates a tasteful match 
safe and cigar cutter, which was very popular. The company was 
represented by Mr. Vosberg, who had many customers among 
those present. 

TH E VACUUM OIL COl\IPANY. of Rochester, N. Y .. was 

PART OF EXHIBIT OF ELMER P. MORRIS 

tur1' , SPAM M . , nQ , •-.Al!,,r11~.,J:l;it1ltP,-, i:~ 
Q """~ 13o~TON,AIMMYHl111\'ii~(!tm )Fr,., 
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EXHIBIT OF BEVERLY MACHINE WORKS AND BRADY METAL CO. 

represented by the superintendent of th e sa les department, E. A. 
Record. This company had a g lass show case fill ed with bottles 
containing samples of the m any different varieties of oils which it 
manufactures. 

THE AJAX METAL COMPANY, of Philadelphi a, showed an 
interesting assortment of metals of all kinds for use in bearings, 
etc., trolley wheels, bonds, and other apparatus manufactured by 
it. G. E. Pratt r epresented th e company, and was known to every 
one at the Convention. 

THE PANTASOTE COMPANY, of New York, displayed 
various samples of " Pantasote" for curtains for all kinds of street 
railway car s. This material has many advantages, as it will not 
crack or peel and does not show signs of wea r after the roughest 
handling. It is also possibl e to stamp a number of ve ry attractive 

and pleasin g designs in "Pantasote." Th e company was repre­
sented by J ohn M. Hi gh and H. M. Grier. 

THE ROCHESTER HOSE BRIDGE COMPANY, of Roch­
ester, N. Y., had a Rochester hose bridge on exhibition at the 
exhibition hall. The bridge shown has a new impro vement co n­
~isting of strong supporting bars which add greatly to th e st rength 
and dut ahility of th e dcvii.:,?. 

THE RUSSELL MANUFACTURING COMPANY. "f 
Chi cago, showed a troll ey harp which has been parti cularly de­
signed to fo llow curves in the overhead wire , and it is claimed that 
with this device it is impossibl e for the trol!ey wheel to jump the 
wire at curves and cross-overs. 

THE STANDARD PAINT COMPANY, of New York, manu­
facturers of the well -known P. and B, paint and in sulation, di s-

EXHIBIT OF WATSONS-TILLMAN CO. 

EXHIBIT OF BALTIMORE CAR WHEEL CO. 

tributed at the convention as a souvenir of the occasion a very 
tasteful pocketbook, which was one of the most popular gifts pre­
sented during convention week 

McCARDELL, WEST & CO :MPANY, of Trento n, N . J., 
sho,yed the well-known Trenton tower wagon, which is claimed to 
he light, safe, stron g and durable, and the only one that can be 
handled by one man. J. R. l\:IcCardell was present, and explained 
the advantages of the tower wagon. 

THE AMERICAN RAIL JOI NT & MANUFACTURIN G 
CO MP ANY, of Cleveland, O hio, was ably represented by it s 
general manager, \V. E. Ludlow, and it s agents, \1/ endell & 
l\facDuffie, Julian L. Yale & Company, and Mayer & Englund. 
Mr. Ludlow said that thi s conventi on was for him th e most suc­
cessful of the yea r. His bonth was rrnwded cnntinually, and he 
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took a number o f orders. H e had a fin e di splay of joints , on e in 
particular being a 9-in . double lock. H e also sh owed the joint in 
use on a rai l, and the driving on and off of th e joints always drew 
a crowd. 

THE DIAMOND STATE IRON COMPAN Y, of Wilmin g­
ton, Del., exhibited samples of th e Churchill rail joint, which it 
employed on 40 miles of 9-in. gi rder rail con struction made this 
year in Boston by the Boston E lented Railroad. The joint is 
equally good on T-rail construction. 

THE JOS E PH DIXO N CRU CIBLE COMPANY, of J er sey 
City, was represented by Mess rs. Baird , Haasis and St. J ohn , who 
distributed souv enir pen ci ls t o all visitors, and exhibited samples 
of Dixon' s wood g reese fo r gears, sili ca g raphite paint for trucks, 
and graphited track greese for curves. 

THE CAHALL SALES DEPARTMENT, of P ittsburg, Pa., 
exhibited a flowed steel h eader for boilers and a swin ging m anhol e 
plate. This company has in stall ed a large number of boilers in 
elec tri c railway and li ght stations, and much interest was ex­
pressed by th e delegates in its exhibi t. 

THE AMERICAN E LECTRIC HEATING CORPORA­
T I ON, of Cambridgcport, Mass. , exhibited a full lin e of car h eat-

EXHIBIT OF MCCARDELL, WEST & CO. 

crs and switches. Th e exhibit was m ade in conn ectio n with that 
of Charles N. vVood, and the company was represented by J ames 
I. Ayer, general manager, and C. J. :;\,fayer. 

THE ELECTRIC STORAGE BATTERY COMPANY was 
r epresented in large forc e, alth ough it m ade no regular exhibit . 
Those present in its interes ts were F. H . Clark. of Chicago; F. J 
Stone. of Boston ; Chas. Blizar d. of New York ; J. R \ Vi lli ams, 
of P hiladelph ia, and J. L. \ Voodbridge, of Bosto n. 

THE CENTRAL UNION BRASS COl\lPANY, of St. 
Loui s, was represented at th e Convention in th e person of T. C. 
White, who gave out a beautiful souvenir in the shape of a minia­
ture ove rhead hanger. M r. \Vhite said that thi s was a good con­
vention fo r business . and th at he picked up some fin e orders. 

T HE BALTIMO RE CAR WHEEL COMPANY, of Balti­
more, Md., was rep resented at th e Convention by J. Paul Baker 
and A . E. Baker. Th e company h ad at Boston o ne of its s tandard 
single truck s, as well as one of its standard double trncks. These 
trucks sh owed weU 1.Jy comparison with oth ers at the Co1wention. 

THE BUSHNE L L l\'IANUFACTURING COMPANY AN D 
WHEELER CAR SEAT COMPANY, having headquarters at 
New York, made a j oint exhibit of ~ar seats, one Wheeler seat 
and one Bushnell seat being shown. The m echanism of th ese seat s 
is ,·ery si,mpl e, th ere being very few part s, and th ey are extremely 

ecnomical, owi ng to th e fact that th e backs will slide to and fro , 
tl1tts permittin g both sides of the plush to be used, and thereby 
g reatly increas ing the life of the cushions. The company was rep­
resented by J am es Hitchcock, gen eral sales agent. 

THE J ANDUS E L ECTRIC COMPANY, with the Creag­
head E ngin eering Company, displayed several well-known types 
of its la mps, including fi ve in seri es, for street railway circuits, IIO 

volt , and alternating circuits. The company daims that it has 
mo re lamps in use on street railways than any oth er lamp con­
cern. 

THE ROBINSON ELECTRIC TRUCK & SUPPLY COM­
PANY was represented by William Robinson, who showed the 
well -kn own Robinson radial truck, and also a special six-wheel 
truck for parlor cars. M r. Robinson was present, and distributed 
some circulars r elatin g to th e use of hi s trucks on se,·eral street 
railways. 

THE AMERICAN RAILWAY SUPPLY COMPANY, of 
New York, di splayed a board containing samples o f the regular 
line of cap and coat badges of all kind which this company sup­
plies. The badges are made of variou s metals including alummum, 
brass, German sil ver, etc. A sample of the badges used by the 
N cw York poli ce force was also shown, thi s company having re-

EXHIBIT OF AMERICAN RAIL JOINT & MFG. CO. 

cently secured a contract for supplying th e entire police force of 
Greater New York with necessary badges. vValter Chur, of New 
York, represented th e company. 

THE KNITTED MATTR ESS COMPANY, of Canton Junc­
tion, Mass., displayed sampl es of its knitted cotton padding for 
upholsterin g car seat s and chairs and for mattresses. table pads. 
etc. This padding is firm, soft and easily washed, and when used 
in uph olstering work tends to preserve the life and finish of plush 
coverin gs. 

TH E BARBOUR-STOCKWELL COMPA~Y. of Cam· 
bridgeport, Mass., di splayed sampl es of special work, trogs, mates 
and rail s. Thi s company has done a g reat deal of work in and 
around Boston , and its special work r eceived many encomiums, 
not o nly fr om users, but also from all who inspected the construc­
tion carefully. 

THE AMERICAN VITRIFIED CONDUIT COMPANY, 
of New York, had an extensive exhibit of its glazed vitrified 
conduit for underground street construction. A full size manhole 
was shown with the conduits in place. The company was repre­
sented by C. J. Fi eld. general manager and chief engineer, and 
Frank P acker. 

W. H . SWIFT showed a model of Swift's illuminated reversible 
sig ns. By thi s system all the hood signs Of'. a street car can be 
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changed by moving a small lever o n the inside of the car roof. This 
model received a g reat deal o f attention from the st reet railway 
m en attending the Convention. J . H. McGrady, of Boston, Mass. , 
is agent fo r thi s device. 

T HE DIAMON D STAT E IRON COMPANY, of Wilming­
ton, D el. , showed sampl es of the Churchill rai l joint for T and 
g irder rail. H . T. \tVallace, secretary. represented th e company. 
T he exhibit attracted a g reat deal of attention a nd ma ,;y favora bl e 
comments were h eard r egarding the joint. 

TH E H A N NA SOLID O I L COM P ANY, of Chicago, was 
represe nted by it s president , J . W. Ilanna, who reported a good 
busin ess. It is claimed fo r the Hann a lubricant that one packing 
of th e box lasts during th e li fe of the wheel. T he company guar -

EXHIBIT OF BARBOUR-STOCKWELL CO. 

EXHIBIT OF TAUNTON LOCOMOTIVE MFG. CO. 

antees on contra ct to suppl y a lubricant at a savin g of 20 per cent 
over any other oil or g rease. 

GEORGE A. PA R l\IENTER & CO., of Cambridgeport, Mass., 
exhibited a fe nder, wheel g uards and track cleaners. The Par­
m enter fender is in use in a number of cities th ro ughout th e coun­
t,:y, and it is stated that not a sing le serious accident has been 
caused by cars equipped wi th thi s device. 

TH E CRANE CO MPANY, of Chicago, whi ch is usually ex­
tremely prominent at conventions, was not present th is year. We 
understand that thi s was due to the large number of o rder s upon 
w hich the company is bt1 sily en gaged, and which prevented th e 
executive officers from taking up th e subject of an exhibi t in time 
to make arrangements t o have one at Boston. 

THE I N T E RNATIO NAL SPECI ALT Y COMPANY. D e­
t ro it M ich., th rough E. A. Candl er , showed its se lf-o ili ng troll ey 

harp. This harp is g uaranteed to run ten to thirty clays wi thout 
refilling. It is made entirely of brass with steel axle. and is sent 
on thirty days' trial. It is claimed that it s use saves wea r and tear 
on wheels and bushings, and e ffec ts a g reat saving in oil. 

WADSWORTH, HOWLAND & COMPANY, of Boston, 
:i'vlass., manufacturers, importers and dealers in paints, varni shes, 
J apan s, stains. colors, etc., had on exhibition fifty-six panels, each 
colored a different shade, suitab le for street car bodies. This com­
pany gri nds all the colors used on the cars of the Boston E levated 
system. Frederi ck A. Gunnison had charge of the exhibit. 

THE WH EEL TRUING BRAKE SHOE COMPANY, of 
D etroit, Mich., showed a line of brake shoes for truein g up flat 
wheels. T h ese shoes are similar to composition shoes now o n the 

EXHIBIT OF PEN NSYLVAN IA CAR W HEEL CO. 
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EXHIBIT OF ROCHESTER CAR WHEEL WORKS 

market ; the composition is, howeyer, a for m of emery, and a single 
day's use of the sh oes. it is claimed, will put the worst wheel s 
in good order. Mr. l M. Griffin. pre sident of the company, was in 
charge. 

J AMES BRYAN & CO., of Pittsburgh, Pa., had on exhibi t ion 
several sections of rai ls supplied with the Bryan bond. A number 
of advantages are claim ed fo r thi s bond, among them being that 
it requires no exper t labor to apply it. it is very flexible a nd scrap 
troll ey wire can be used for making the bonds. The bond is used 
exten sively in Pittsburgh and elsewhere and is giving excell ent 
resul ts . 

THE AME RICAN CAR SPRINKLER COMPANY, of 
\tVorcester, was represented at the Co1wention by F. C. and Frank 
D. P erry a nd had in the conventi o n hall a number of photograph ~ 
of its well -known sp ri nkl er . T hose wh o wish ed to in spect the 
sprinkler in actual operation, however , had an oppo rtuni ty of do­
ing so, as Ame ri can sprink lers have been in use in Boston "11 the 
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Boston E levated Rai lway system since J une I 1. One of these 
sprinklers was operat ed on a regular circuit during the Conven­
tion, running on Boylston. Dover and Berkley Streets, H arrison 
Avenue, Northampton Street and Columbus Avenue, and received 
much at tention. 

THE ALLEN & MORRISON B R AKE SHOE & MANU­
FACTURING COMPANY, of Chi cago, was represen ted by 
Julian L. Yale & Company, selling agen ts, who presented visi to r s 
with a very handsom e celluloid-covered note book, which was well 
appreciated by all. T his brake shoe is made on a n ew principle . 
so fa r as th e composite part is concerned, and is m ee ting with ex ­
cellent success. 

THE T AUNTON LOCOMOTIVE M A NUFACTURING 
CO MP ANY exhibited three snow plows, which at tracted much 
attention. These were the Standard plow , heavy plow an d share­
plow. vV. R. Billings, treasure1 of th e company, was presen t, as 
also were Messr s. Wen dell & MacDuffi e, the N cw York agents for 
the company. T h e ex hibit was favorab ly co mm ented upon by 
those in attendance. 

THE WILL I A MS T R USS R A ILWAY J OINT COMPANY. 
o f Boston , :Mi!ss., exhi bi ted samples of the vVi lliams t russ Jom t. 
T his rail joint is composed o f fiv e part s and no bolts or n uts are 

EXHIBIT OF ADAM COOK'S SONS 

used in fas tening the parts together. T he joint is built on th e t russ 
bridge principal, and it is claimed the parts ,~11 never work loose, 
and wi ll not show wear as long as the rai l las ts. No b onding is 
necessary with this typ e of rai l joint. 

THE ROCHESTE R CA R WHEEL WORKS, of R och es ter, 
N . Y. , made a n extensive di splay of steam ;rnd street railway car 
wheel s, both single and mounted on axles. These wheels ~an ged 
from 15 ins. to 40 in s. in diamet er and included wheels for use in all 
kinds o f service, from the lightest to the heaviest electr ic locomo­
ti ve requirements. The company was r epresented by Frank D. 
Russell, George C. Morse and A . H. Strickland. 

THF. PENNSYLVAN IA CAR WHEEL COMPANY, of 
Pitt sburgh, had on exhibit a line of different types of car 
wheels , and attracted much interest on account of the recent ently 
uf 1he company into th e car wheel business. T h e wheels sh own 
•ycre of all the standard types used in electric railway s1cn·ice. 
James D. Rhodes, of P ittsburgh, and J ohn Howard Yardley, cf 
Philadelphia, were presen t i11 the interests of th e company. 

T H E B O ARD MAN-TUCKER COMPANY, of Bost on, M ass., 
had a number of samples of its telephones on exhibition. This 
company makes wall and desk telephones for office use and a 
special rai lway telephone for outside use. This latt er in strument 
is furnished in a cast iron weather-proof case similar to a fir e alarm 

or police box, and can be p laced on poles at turnouts or other 
points. A. F. Boardman had charge of the exhibit. 

THE BEM I S CA R BO X COM P ANY, of Springfield, Mass .. 
showed a sample of it s standard sing le truck and No. 73 pivotal 
double tru ck. T he company has sold many trucks in the neigh­
borhood of Boston, a nd the smooth running qualities of these 
were favo rably commented upon by those who were present. The 
company was well r epresented by George M. H oadley, general 
manager , and Edward M. Richards, superintendent. 

WEN D ELL & MAcDUFFI E, of New York, were r epresented 
by l\1es~ rs. Wendell & Mac Duffie, and also by J. H . W ri ght , B. F. 

-Ayer and J. E lli s Hoffman. As r epresentati ves of the T aunton 
Locomotive Manufac turing Company, the firm had the well­
known snow plows of thi s company as an exhibit , and as r epre­
senta tives of the 'Am erican Rail J oint and W estern Gear Company, 
had the exhibit s of those co mpanies in their charge. 

THE NEW Y ORK SWITCH & CR O SS ING COM P A N Y, 
of Hobok en , N. J ., had on exhibitio n it s electric tong ue switch, 
whi ch is operated from the m otor car, simply and effectually. This 
switch has b een employed on a number of roads, and many rail­
way managers examined it s workin g with interest. The com­
pany also showed samples of it s frogs. crossings and other pieces 
of special work and was rep resented by W. C. W ood and L. E. 
R ob ert . 

THE STAN D A RD UND E R GR OUND CA BLE COMPANY, 
of New York, had a very pleasant booth wh ere samples of the 
company's p roducts were exhibited. T h ese included samples o f 
, a rious kinds of cables a nd insulated \\ ire, rubber , paper and fibre 
insula ted railway fee der cables, aeri al weather-proof feeder cables, 
etc. The interests of the company were cared fo r by F. A. Rine­
hart, treasurer, G. L. W iley, of New York, and T. E . Hugh es, o f 
P hiladelphia. 

J. P. SJ OBERG & COMPANY, of New Y ork, was r epre­
sent ed by W . J . W alker, who showed som e sampl es o f the Sjoberg 
well-known woodwork fo r street car s, and also a sash spring man­
ufactured by him whi ch has been widely em ployed on street r a il -

EXHIBIT OF BEMIS CAR BOX CO. 

ways, and has been fo und excell ent fo r the purpose for which it . 
is desig ned. Mr. W alker was fo rmerly connected with the John 
Stephenson Com pany, an d had m any friends in attendance at the 
convention. 

THEW. T . VA N D O R N COl\I PANY, of Chicago, form erly 
known as the F itzgerald-V an D orn Company, was represented, as 
usual, by M r. Van Dorn , whose couplers ar e to-day the street rail­
way standard not o nly of thi s country, but of the world. Besides 
fi lling many large o rders fo r hom e se rvice, h e has shipped couplers 
to A ust ralia, J apan and many places in E urope, within the last 
year. H is exhib it was m ade up of aluminum m odels and a book 
of elegant blue print s. 

TH E MET HEUN ELECTRICAL COMPA NY, of Metheun, 
Mass., exhibited sampl es of a n ew insulator fo r two-way connec­
tions. T hi s device is a decided novelty, and it is claimed will make 
a considerable saving in the expense of connecting up street rail­
way motors, as the use of all tape is done away with and the con­
nections can all be broken and r emade in 2¼ minutes, as against 
thirty m inut es by the old method where tape had to be wound 
around each connection. 

THE H AM SA ND BOX COMPANY, of Troy, N. Y., ex­
hibit ed samples of the No. 3 and No. 4 Ham sand boxes. The 
style No. 4 box is a modification of the No. I Ham sand box, and 
has a ventilatin g feed spo ut which prevents any moisture from 

\ 
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being drawn up into the sand reservoir. This company's No. 3 
box has recently been adopted as standard by the South Chi cago 
Street Railway Company. A. M. Wight, secretary of the company, 
had charge of the exhibit. 

THE PETTINGELL-ANDREWS COMPANY, of Boston , 
Mass., had a sample switchboard fitt ed with different styl es of 
switchboard instrument s. This company showed sa mples of over­
hea d material, trolley pol es and construction tools for all kinds of 
tra ck and overhead construction work. A ree l nf 500,000 cm 0. K. 
feeder ca bl e was also shown. The fo ll owing representatives of this 
company were in att endance: C. B. Price, F. I'. Price, J E. \,Vil­
~o n, W. A. Peterson and W . J. Keenan. 

THE WAGN ER ELECTRI C MANUFACTURING COM­
PANY, of St. Louis, Mo., made a n extensive di splay uf switch­
board instruments for str eet railway work; also ca rbon bru shes, 
S\\'itch es and standard transformers. A number of large photo-

EXHIBIT OF PETTINGELL-ANDREWS CO. 

EXHIBIT OF NEW YORK SWITCH AND CROSSING CO. 

g raph s were shown illustrating several of the more prominent in­
stallations which the -Wagner Compa ny has made. E. H. Abadie, 
manager of sales. of St. Louis, and H. M. Nay, of Boston, repre­
sented the company at the Conv ention. 

THE BEVERLY MACHIN E WORKS, of Beverly, l'dass., 
had on exhibition car trimmin gs and various street railway sup­
plies which they manufacture. A sample of the Beverly brake 
handle was shown and also a ratchet clutch vertical brake wh eel 
fo r ves tibul e cars. This wheel is extremely compact. simple and 
powerful, and will be found a g reat improvem ent over the ordinary 
type of brake handle wherever space is limited. J ohn S. Baker and 
\Vrn . E. Bailey r epresented the com pany. 

THE PEARSON JACK COMPANY. of Boston, showed 
several samples of the Pearson jack for replacing derailed cars. 
This _iack will li ft or hoi~t. an cl "pnssesses the additional feat ure of 

being able to work at an a 11 g le with th e same fu rcc as it work­
ing perpendicularly, and the weight is under perfect control at 
al l times. The jacks are made in various sizes a nd to work with 
bar or ra tchet , the exam ples shown being 60-lb. jacks of from 20 to 
25 ton s capacity, and 30-lb_ jacks of two types. 

ADAM COOK'S SONS, of New York, di splayed sample jars 
fill ed with Albany g reesc and Albany electric motor compound. 
The Albany lubricants are now in use in a large mai ority of the 
~treet rai lway power stations throughout the country and have won 
for them selves an envi able reputation. T he elec tri c motor com­
!JOt1nt! especially is giving great satisfaction where\' er it is u sed. 
1\dam Cook and John Engle, of New York, a nd :\T. V . P eavey, 
ag ent for New England a nd Canada, were in attendan ce_ 

THE CROSBY STEAM GAGE & VALVE COMPA NY, nf 
J:oston, Mass., had on exhibition a number of Crosby steam in -
d1cato rs, valves, gages, recorder s. etc., also a very larg e three 

EXHIBIT OF PANTASOTE LEATHER CO. 

EX HIBIT OF PEARSON JACK co_ AND WAGNER ELEC. MFG. co. 

chirn c steam "-histl e. Th e instruments and appliances manufact ­
ured by th e Crosby Steam Gage & Val\'e Company are standard in 
man y of th e brgesi power houses in the country, and in workman­
ship and accmacy they arc all that can be desired. T his exhibit 
wa s in charge nf Robert Pirie, Charles 11"1. Gibbs and S. G. Reed. 

STANLEY & MILE S, of Whitm an, Mass., had on exhibition 
a new emergency brake for street cars which employes a rather 
nu\'d principle_ The brake in an ordinary appli cati on, is set by 
turning the brake handl e in the usual WdY, but an emergency stui, 
i~ made by a sudden pressure of th,. handle. The brake shoes are 
ap plied to the wheel by spring action workinir through a system vi 
lenrs . The brake can be u sed o n the largest a nd heaviest oi in­
terurban cars and with comp.iratively littl e e:-..ertion on the part of 
the motorman. 

1;:_ F. DE W ITT & CO , (1[ Lansingbuq;, N. Y, were repre ­
sented by Mr. D e \!Vitt , who is a well -known fi gure at all conven-
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tions and who ex plai ned to all interested the merits of the Com­
mon Sense Sand Box. :Mr. De Witt showed the box in actual 
servi ce, and it was noticeable that the sand which he used con­
tained stones of considerable size. Thi s was done , Mr. De Witt 
~aid, to prove that the box will not become clog ged when in use. 
if the sand is not carefully screened. The box can be used also 
with wet sand. if necessary. 

THE BILLINGS & SPENCER CO t IPA NY, of Hartford, 

EX HIBIT OF HIPWOOD-BARRETT FENDER 

EXHIBIT OF BILLINGS & SPENCER CO. 

Conn , exhibited a number of sample boards of commutator seg­
ments, also several samples of overhead material. T here was also 
shown what is thought to be one of the smallest and also one 
of the largest commutator segments ever made. T he large 
segment shown weigh ed about 25 lbs, and was constructed fo r a 
Westinghouse motor at N iagara Falls. Several drop forgings 
made of soft steel for Lundell motors wer e also exhibited. W. B. 
Post and H. E. Billings had charge of thi s exhibit. 

THE HIPWOOD-BARRETT CAR & VEHI CLE FENDER 
COMPAN Y, of Boston, Mass, had a model of its fe nder in 
operation. T his fender is designed to work as well on very ro ugh 
pavements as on smooth pav ements, and th e model t rack upon 
which the miniature fender was in operation was extremely rough. 
Despite this fact the fender in all cases picked up without injury 
any moveable object whi ch it struck . A full size sample of th e 
H ipwood Ean-<:tt fe nder is in operati on in Newtownville, Mass. 
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EXHIBIT OF CROSBY STEAM GAG E AND VALVE CO. 

EXHIBIT OF AMERICAN RY. SUPPLY CO. 

George ~--Iipwoo(\ had char ge of the company's interests at th e 
convention. 

THE NEAL E L E CT RIC H EADLIGHT COMPAN Y, of 
Boston, Mass , did not !1lg.ke an exhibit at the exhibition hall, but 
the N ea! headlight is in use on all of the cars of the Boston Ele­
vated system, so that visitors and delegates to the Convention had 
a good opportunity to examine them in practical operation. A 
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g rea t dea l of inter est was shown by th e visito rs in th ese headlight s 
and many favo rable comm ents wer e m ade o n their appearance and 
evident wea ring qualities. There a r c about 7000 of the Nea l head­
li g hts in use on New E ngland street railway-; alo ne. 

T H E STAN D A RD A IR B R AKE COMPANY, nf New York. 
had no exhibit in th e conventio n hall , but showed ih apparatu s in 
a m os t practi ca l way in use o n six teen ca r s o n th e Comm on­
wealth A venu e lin e in Boston. T hi s was the lin e taken by th e 
delega tes in their trip to Norumbega Park, so that those who 
took tha t excursio n had a n opp ortun ity o f inspectin g the brak es 
in ac tual practi ce. J. B. E lli co tt, g eneral manage r uf the com ­
pany, was present at the Con vent ion , assisted by C. ,\ Ball and 
Pctt ccy & McCutchen, easter n a gent s of th e co m pany. 

T H E D U Q UESNE FO R G E COMPANY, of R a nkin, Pa, 
had fo ur sets of for ged steel, split ax le g-ea r s on exhibiti on T h is 

EXHIBIT OF L. C. C HASE & CO. 

EXHIBIT OF W. F. ELLI S 

company m akes gears fo r a ll th e standard ty pes of m oto rs, and is 
prepared, it is sta ted, to furni sh the trade not o nly with pinion 
gears, but also sp lit axle gea rs, made of a g rade of steel specially 
suit ed to the purpose, ther eby insurin g g r eater streng th , less 
weight, uniformity and entir e absence of bl ow holes and o ther 
im perfecti o ns. D avid S . B issel. p resident , ,111d J. C. Parson s and 
]. B. V an W agener loo ked aft er the in ter ests of the co mpany 

H E YWOO D B R OTHERS & W A KEFIELD COMPANY, of 
Boston , Mass, di splayed severa l of its regular lin e of sea ts. I t 
;tJ so exh;bited ~c , c-ra l o ther devices a nd materia ls whi ch it m an u­
fac tures, includin g fo lding iro n end chair s fo r ca sinos. parks, plea­
sure reso rt s, etc. , r att an broom s, braided co co mattin g for cat 
floo r s, and woven ra tt an in ro ll s. T he braided mattin g for ca r 
fl oors. whi ch thi s co mpan y sup plies, i s extr emely well adapted fo r 
th e use fo r whi ch it was des igned, as it is easil _y ( leaned and air ed, 

and gives the car a neat and a tt ractive appea rance F. H , Henry 
had charge o f this exhib it. 

F . H. NEW COM D, of New Yo rk, who confines hi s entire at ­
tent ion 1o makin g uni fur m cap:. of en:ry dc~cription fDr fir em en 
policem en, co nducto rs, m otormen, trainmen, expressmen, etc. 
showed a few of hi s sta ndard styles of caps Mr. Newcom!, is 
now supplyin g the employees o f m any la rge co m pan ies with cap s, 
includin g the P ostal T elegraph , the New York Cent ral & Hudson 
Ri ve r R ailroad Company, and the Metropo litan S treet Rai lway 
Company, th e Nassau E lectri c R ail w:1y Company, th e B url ington 
T r actio n Company, of Burling ton , Vt.. th e Schencct:1dy R ail way 
Company and many others. 

T I-I E V ,\ N W AGONER & \V I L LI A~VI S H A RD WA R E 
CO l\I P ANY, of Cleveland, O hi o, thro ug h it s representatn·e. 
Chas. N. W ood, showed a handsome boar d fill ed with polished 
co mmutator segment s fo r different types of machines, al so a 
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EXHIBIT OF CONSOLI DATED CAR FENDER CO. 

EXHIBIT OF ALBERT & J. M . ANDE RSON MFG. CO. 

goodl y numb er of assembled co mmutator s C S. Van \Nagoner , 
president of th e company, spent two days a t the Co 11\'ention, co n­
fer ri ng with hi s agent s and mee tin g h is custo mer s. The V an 
\ Vago ner Company was a lso r epresented by C. J. l\fayer , o f P hil a­
delphi a, and Geor ge \ V. PrO\ ost , o i Pi tt sburgh , and also Charle s 
N . \Vood, th e New E ng land sa les agent 

TH E CONSO LIDATE D CA R F EN D E R COMl',\ NY, of 
P rO\· idence, R . I. had a well -located space near that 11 f th e Gen­
c ral E lec t r ic Co mpan y In the center of the space \ \"l l"l' two car 
pla tfo rm., eq uipped ,, ith th ree fe nder s, one fini shed in white 
enamel, ,ine in black enamel. and on e in brass plat c. all three 
secured to a cen tral plat form T he company also sh owed the dif­
lerent parts of it s fe nder, and gave as a souveni r a very at tract iYe 
repres<'n tati on of an "old oaken hucket. " T he c11mpany' s rep re­
,se ntati\ 1>,~ present wrrr t\ . C. Woodw<:> rt h , ~ener;i l rn;in;;g-cr; ,\, C. 
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Woodworth , Jr., superintendent, and George H. H ale, general 
agent. 

· THE A LB E RT & ]. M. AN D ERSON l\I ANU F A CTU RING 
COMPANY, of Boston , Mass .. was repre sented at the conven­
tion by A lbert Anderso n and C. B. Pear. Thi s company's regular 
lme of overhead material was sh own, includin g the \ Vest E nd type 
of hangers, insulators, ears, crossov ers, etc. A recent addition has 
been made to the extensive line of Anderson material in the way 
of an i11 sulatcd crossin g which is made of steel. T hi s device is in 
use on the lines of the U ni on Traction Company, of P hiladelphia, 
and is designed to be extremely li ght. T he A lbert & J. l\ i. A nde1·­
son Company di stributed a very serviceable notebook as a 
souvenir. 

NAUGLE-HOLCOMB & CO .. of Chicago, were represented 
by George Weston. manager of th e company' s construction de­
partment, who distributed one of the neatest souvenirs seen at th e 
Conventi on ; it was a handsome seal card case co ntaini ng a mem­
orandum book, in whi ch was printed the programme of the Con­
ventio n, the nam es of th e offi ce r s o f the association, a li st of inter­
esting trips about Boston, both lan<l and water, and other valuable 
information. T he company is o ne of the iarge contracting con­
cerns of th e \,Vest. and. besides its ti e. pol e and paving bu siness. 
undertakes th e construction and compl ete equipm ent of ni lways 
of a ny size. 

THE AMERI CA N MASON SAFETY TREAD COMPANY, 
of Boston. :'.\'lass., exhibited sampl es of th e non-slippin g treads 
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EXHIBIT OF HEYWOOD BROS. & WA KEFIELD CO. 

which it has recently introduced on the market. These treads are 
designed to be placed on the edge of th e steps of closed cars, run­
ning boards of open cars, etc., to prevent passengers and conduc­
to rs from slippin g. T he tread con sists of a thin base of steel sup ­
porting ribs between whi ch are firmly h eld strands of lead of equal 
h eight with the ~teel ribs. The tread is almost indestructable, and 
when once placed in position will r equire no further attention 
fo r years. T he interests of tbi s company were looked after by 
J ohn E. \Velsh, special travelin g agent. 

W ILSO N , THOMSON & COMPANY, of Brooklyn, aroused 
con siderable interest in thei r patent trolley pole catcher and reel, 
whi ch was shown i11 connectio n with the ex hibit of Ch arles N. 
\Vood. This catcher is so designed that at whatever h eight the 
troll ey wheel may be the trolley cord is always taut, thus doing 
c1way with the annoyance caused by the slack cord catchin g pas­
sen&"ers, signs, headlight and bumpers. Besides thi s. the catcher 
catches the pole the in stant the wheel leaves the wire, thu s pre­
ventin g damage to the overhead work or to trolley pole, fork or 
wheel. T he interests of th is company were looked after by Messrs. 
\Vilson, Thomson and Held. of Brooklyn. 

THE R. BLISS MANUFACT U RING COMPANY, of Paw­
tucket, R. I., showed a sam ple of it s \Vood' s patent car gate. This 
g_a_t2 has been adopted on some of the lrt rge _s team and street 

rai lways in the country, an<l among the orders filled by the com­
pany are 5000 for the New York, New Haven & Hartford Rail­
road Company; 5000 fo r the Boston & Maine Railroad Company, 
and large o rders on the Lynn & Boston and Boston E levated 
Railways. Other street railways using th em are the Consolidated 
Traction Company, of J ersey Ci ty ; the Brooklyn Heights Rail­
road Company; Third Avenue Railroad Company, of New York , 
and oth er s. N. H. Colwell , g eneral manager, and Charl es 0. 
Hood , were present. 

THE ROOKE REGISTER COMPANY, of Peoria, Ill. , made 
its initial exhibit at the Boston co1wention. T he Rooke register, 
which was described in the September issue of the STREET RAIL­
WAY JOURNAL, is an entirely new device in fare registration, and 
the system was devised to p rovide means for registering each fare 
before it com es into the possession of the conductor. By thi s 
method the street car company has a record of each nickel, and 
a ll mi stakes made by condu ctors neglecting to rin g up fares are 
obviated. The registers aroused considerable interest, an<l 
a large number of street railway men expressed themselves 
favo rably in regard to them. The company's r epresentatives were 
G. F. Rooke, A. N. Loper and Albert J am eson. 

THE INCANDESCENT ELECTRI C LIGHT MAN IPULA­
TOR & CLEANING COMPANY, of Hyde Park, Mass., ex­
hib it ed a very interestin g novelty in the way of a device for re­
moving and cleaning incandescent li ght glolics situated in in­
c1 ccessible positions. This invention co nsists of a li ght telescoping 
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EXHIBIT OF W. T. VAN DORN AND ROOKE REGISTER CO. 

1,ole having at the end nippers which are design ed to gra5p the 
el ectric light bulb, and m ech ani sm is provided for turning these 
nippers. In this way the bulb can be r emoved or thoroughly 
, leaned as desired. With thi s device it is possible fo r one man to 
operate, k eep burnt out li ghts replaced and clean a large number 
of globes without the aid of ladders of any description. Joseph J. 
Dunn. manager of the company, was in attendance. 

THE" BOSTON ARTIFICIAL LEATHER COMPANY. ot 
Boston, l\Iass., made a ve ry attractive exhibit of its material for 
car curtains, seat covering, etc .. thi s being the first time that it 
has ever been represented at a street railway convention , although 
it is well known among steam railway officials. This company's 
material is known as " l\1oroccoline" and is an excellent substi ­
tute for leather. Si x cross seats were sh own, together with one 
side seat . ~11 of which were covered with " Moro,coline" of 
different shades. This company also exhibited a dozen rolls of its 
material draped in such a way as to make a very attractive back­
ground for the exhibit. The interests of the company were looked 
after by the manager, Walter M. Dole, who was assisted by 
Albert E. Prince. 

THE CHARLES SCOTT SPRING C0:-1IPANY, of Philadel~ 
phia, had o ne of the most tasteful exhibits at the Convention, and 
it was a center of interest for the Yisiting delegates. The space 
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was a prominent one, near th e General E lectr ic g lobe, and was 
rail ed off with colored spiral springs joined togeth er anti sup­
po rted on ornamental bases. In the center of the exhibit were 
three large leaf sprin gs, nickel, and surroundin g th ese were va ri ­
ous other types o f springs both elliptical and spiral, of different 
forms, attractively ar ran ged. A number of f'ottecl palms added to 

,the effect. The company di stributed a som·enir in the fo rm of a 
pocket memorandum book handsom ely bound in leath er , which 
was much sought after. Th e representatives present were D. S. 
Roche and H. C. John sto n. 

THE R. D. NUTTALL COMPANY, or A ll egheny, o cc upi ed a 
prominent position in th e ex hibiti on hall , and in the mind5 of a ll 
who saw its exhibit. The space was attrac tively surrounded by 
gears and pinions of va rious sizes m ounted o n racks. The gear s 
represented th e latest types manu fac tured for the different m otor s 
recently placed o n th e market , as well as io r th e standard types 
in general use. The exhibit of trolleys was a particularly interest­
ing one, as th e company is sole li censed manufacturer of troll ey 
pol es . Five of th ese trolleys were shown. In the interests of th e 
company at th e Conv.ention were F. A. Estep and George \V. 
Provost, of Pittsburg h ; C. J. 11aycr, of Philadelphia; Char les N. 
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EXHIBIT OF R. WOODMAN MFG. & SUPPLY CO. 

Wood, of Boston; A. S. Partridge. oi St. Louis, and E dgar A . 
New man , of Newman & Spranley, of New Orleans. 

THE LAP JOINT RAILWAY TRACK COMPANY. of Nrn 
York City, exhibited a wooden m odel of it s system of layi ng lap 
joints. Thi s system aroused considerable inter est among the str eet 
railway men in attendance at th e conven tion. and the company 
r eceived many endorsements from superintendents and engineer s 
who examin ed it Th e chief claim s made for thi s system of track 
const ruction are economy of cost in fir st installation ;,nd economv 
in maintenance a nd renewal. lt is a lso claimed that low joint·,, 
are impossibl e and that no spreading of the track can occur. also 
that absolute electrical contin uity is obtained without wire bond­
ing T!te Lap J c int Railway Track Company wa s represented by 
T. H. Gibbon. chief rngin eer, who fully explain ed all the detail s 
of th e system to those interested. 

THE NEW HAVEN CAR REGISTER COMPANY. of 
New Haven, Conn. , showed a numb er of different types of New 
l favc n R egisters, one of particular interest bein g deyi sed for use 
on two connecti ng road s running ca rs ove r each others lin es. T hi s 
: egister keeps th e record of each company entirely separate. 
kcgisters wcE· also shown for makin g separate records of fiv e cent 
ia res and tran ~itrs and of five cent fares. tran sfers and ten cent 
fa res. Th ese registers will be fou nd of parti cular va lue to road s 
having more than one rate of fa re. There was also shown at thi s 
exhibit a new duplex counter for the use oi warehouses, mer­
chants, etc., in keeping a separate r ecord of each lot of goods 
handled , and al so a total record of the whole. The company was 
represented by Wm. M. Anthony, F. C. Boyd and J. S. Bradley. 

THE ELECTRICAL I N STALLAT IO N COMPANY, o t 
Chi cago, whi ch is am ong th e most prom in ent railway co ntractors 
in the \V e,. t , wa .; ably represented by the genera l mana ger oi th<: 
company, J A. Brett, hav in g been ac ti vely engaged in electric 
ra ilway work sin ce r886, when he was an apprentice in th e shops 
nf th e Sprague E lectri c R ailway & i\Jotor Company, then in N cw 
York. Mr. Brett may be cla ,scd as a pioneer, and th ere are few 
111 e11 in the country who have b<.:cn alli<.:d with elec tric railway 
wo rk as lon g Th e E lec trical In stall atio n Co mpany is now en ­
gaged on ib one hundred and fir st ra il way co11tract, a record that 
indicates a vas t am ount of wo rk , ancl explain s th e w ide acquaint­
~,nce which Mr. Brett enjoys, and which was plainly apparent at 
the con vention. The company's headquarters were at Suite r r8, 
Brunswick Hotel. 

THE LACONI A CAR COMPANY WORKS, of Lacon ia. 
N. H , intended to make a n exhibit at th e Convention, but , owin g 
to the large amount of wo rk whi ch thi s com pany had on hand, it 
was found impo ssible to carry out its pla11s. E rnest \V. Hall and 
J. Emel J ohn son attended the Convention. l\I r. Gi lman, th e com­
pany's m anager, also intended to be present, but wa s detained 
throug h impo r ta nt wo rk out si de. vVh e11 the new sec tion of the 

EXHIBIT OF BOSTON ARTIFICIAL LEATHER CO. 

Boston Sub\\'ay, \\'hich run s to th e U nion Station. wa s opened 
recently. is was in ,-pec ted by the rai lway officials and a number oi 
ill\ it ed g uests. including the Governor and hi s coun ci l. The presi­
dent of the Bosto n Ele,ated Railway Com pany gave orders tn 
have fiy e of the best cars used on thi s trip, and it is intere~ting t" 
note that all of the fi \'e cars used were built by th e Lacon ia Ca r 
Company \Yorks 

THE HALE & KILBURN l\IANUFr\CTURING COM­
P ANY, of Philadelphia, Pa .. sho\\' ed a 11 ew ca r seat of the" \Valk­
ovc r" type, whi ch is constructed without iro 11 work at the encl 
UL"a rest the aisle, a ll oi the slideways bei ng placed under the seat. 
This construction enab les the seat cushi on to be b roug ht th e entire 
le ngt h of the seat. a11cl abo gi,es about 3 in s. more aisle room. 
.'\.nother ,alnabk feature of thi s sea t is the fact tha t the seat 
cushion does nnt change its position when th e seat back is moved 
fro111 one ~i<k tn the other, but simply tilts in order to giYe it 
proper inclination. The H ale and Kilburn Company also sho\\'ed 
a pate11tcd g rip ha11cll e for the ca r seat back , , maki ng it possibl e for 
passengers to ~ccure a good suppo rt without havin g to hold on U) 
the car straps. T hi s grip o r handl e is made of bron ze, ni ckel 
plated. H. T. Bige low. of Chicago, had charge of thi s ex hibit. 

THE AMERICAN BRAKE SHOE COMPANY, of Chicago, 
had o n ex hib ition several of the " Diamo nd S " brake shoes. Th ese 
~hoes a re made by casting soft iron around a bundl e of expanded 
c ll'el s:1c ets cut int o di am ond shaped meshes; thi s construction, it 
i, claimed. secnriug fo r th e shoe all of the advantages of a plain 
cast shoe with greatly increased friction. The " Diamond S " 
shoes are now in use on a number of large street railway systems, 
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and they are entirely fulfilling th e guara ntee of the manufacturers. 
A sample board was shown in connection with thi s exhibit, on 
which were displayed a number of new and worn out plain iron 
shoes and '' Diamond S ·• shoes. The comparison between the 
average service and the average mileage of th e cast iron shoes and 
the "Diamond S'' shoes was very much in favor of th e latter. This 
exhibit was made in connection with the exhibit of \ V. F. E lli s. 

THE FRANK RID LON COMPANY, cf Boston, m ade 
an exhibit of a large and complete vari ety of assem­
bled segments r eady for slipping on to the commuta­
tors. This di splay was mad e in connection with the ex­
hibit of Cha rl es N. W ood, th e sales agent of thi s company. 

THE HAMPDEN CORUNDUM WHEEL COMPAN Y , of 
Brightwood, Mass., had on exhibition one of its car-wh eel gri nd­
ers. This grinder is arran ged to do its wor k without di smount-
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EXHIBIT OF C HAS. SCOTT SPRING CO. 

EXHIBIT OF WM. WHARTON, JR. & CO. 

ing the wheels from the car, thus saving much tim e and labor in 
the car house. T h e essential for performing this work sati s­
factorily , the co mpany claim s. is that the car w heel must be re­
volved at a very slow speed: that is, not less than 3 or more than 
20 r.p.m. The Hampden g1·inder is arran ged to r evolve the wheel 
at this speed by means of a small fricti on wheel, and at the same 
time the car wheel is g round Ly an emery wheel. Power can be 
furni sh ed eith er by an old electri c motor or by a belt from a lin e 
of shafting. The company has had excell ent success in the intro­
duction of these grinder s, and has an especially large demand 
fro m abroad, two of it s heavy type of grinders havin g recently 
been shipped to E ngland. The company was r epresented at the 
conv ention by Charl es Nicholson. 

THE SAFETY THIRD RAIL ELECTRIC COMPANY, of 
New York, di splayed in a 2 1 ft. x 39 ft. space, in the lower exhibi­
tion room. a complete miniature working model of its !>ystem. 

Current was conveyed to a one-six th size, completely equipped car 
operating over about 150 ft. of track, with all so rts of curves and 
grades, a nd the working of the miniature system seemed to be in 
every way successful. The space allotted to the company was 
almost constantly occupied by interes ted spectators, among whom 
railroad m en were very much in ev idence. The company was 
!-<:presented by J ohn .McLeod :i\lurphy, inventor of the system; 
E. V. Baillard, who built the m odel road shown, and by Gustavus 
Kahn, William D evoe and J ohn J. Cokely. It is stated that a con­
trolling interest in the stock of this company has been purchased 
bv Emerson Mc Millin & Co., of N ew York, who will soon con­
struct a full working system of several mil es in length as a dem on­
stration of its safety and efficiency. 

THE DEARBORN DRUG & CHEl\fICAL WORKS, of Chi­
cago, were r epresented by R ob ert F. Carr, who gave away some 
hand som e paper cutters, match boxes and some of the neatest ad-

EXHIBIT OF H. W. JOHNS MFG. CO. 
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EXHIBIT OF SAFETY THIRD RAIL ELECTRIC CO. 

verti sing pamphlets seen at the Convention. This company is do­
ing a very successful business with th ;; large manufacmring inter­
ests and street railways, treating boiler feed waters for scale forma­
tion, corrosion, pitting and th e general troubles experienced with 
boilers. Their laboratori es in Chicago are th e most completely 
equipped on the continent, and their lubricating oil department has, 
within the past few years, grown to very large proportions. Street 
rai lway m en arc every day coming to b elieve that the highest 
g rade of lubricants are th e m ost economical and satisfactory. Thi5 
company is interested in the Tyonia oils o f Pennsylvania, and, 
with its extensive laboratory facilities, is testing each shipment 
and preparing special oils to suit the varying conditions met with. 
It will r epay any steam user to visit the company's institution in 
the Ri alto Building, Chicago. 

WILLIAM WHARTON, JR., & COMPANY, Incorporated, 
of Philadelphia, had a very extensive exhibit of its special 



, 
STREET RAILWAY JOU RNAL. 

work. T his exhibit was made in connection with the \Vharton 
agents in Boston , Harrington, R obin son & Co mpany, and at­
tracted much att ention. The special work was of the manganese 
steel type, and included a switch, mate and a frog of man ganese 
steel, a Wharton unbroken main lin e switch and mate, and Carver 
tongue switch with sprin g attachment ; also switches, mates and 
frogs of other types. One of the novelties this year was a frog 
and mate cast solid of man ganese steel. The center of the space 
occupi ed hy the company contain ed a sprin g split switch for T-rail 
track and a Pennsylvania standard steel railroad crossin g, which 
is probably the m ost elaborate steam and street rai lroad crossin g 
111 use. The company was represented by vVilliam 'vVharton , Jr. , 
pres ident ; F. P. Howe, fir st vice-president , and V. Angerer, sec­
ond vice-president ; al so by J. C. Robinson and J . I3. Robinson, of 
Harrington, R obin son & Compa ny. 

'vVILLI AM F. ELLIS, of Bosto n, Mass., had an at tractive ex­
hibit, near th e entran ce to the meeting hall, of th e various ap­
paratus for which he is ag·c nt . Conspicnou s among th ese was th e 
Diamond S brake shoe. Th ese shoes, of which a full lin e was 
shown, were arran ged on two pan els in a tasteful desig n, and thei1· 
records in servi ce were g iven. J\Ir. E lli s also showed som e sam ­
ples of the continuous rai l joint for T and girder rail. Thi s joint 
is employed on th e Boston Sub way, and is well liked in that city. 

EXH IBIT OF HAMPDEN CAR WHEEL GRINDER 

A line of steel car axles made by Dilworth, Porter & Co., o f Pitts- · 
burgh, and of Goldie perfect po int spikes, completed th e exhibit of 
~Ir. Elli s, which was one of th e most interesring at the Conventi on. 
In th e background of the exhibit wer 'c'. shown photographs of the 
Boston Terminal , Metropolitan E levated R ailway, of Chicago, and 
Boston Subway, with samples of continuous rail joints, Goldie 
claw shoulder and ti e plates, spikes and Stern bergh Harvey Grip 
rolled thread steel bolt s, that are in use on th e track s of the Boston 
Subway. 

THE H. W . JOH NS MANUFACTURING COMPANY, of 
New York, occupied space not far from the center of the con­
vention hall, opposite the Westinghouse space. On one side there 
was a table showing the company' s new cross seat heater of quite 
a novel type. In the rear of the exhibit was a sea t arranged to 
r epresent the longitudin al seat of a street car. Thi s seat was 
equipped with three types of heaters, two of the panel type and 
o ne cross scat h eater. Above the exhibit was an all-steel flex ible 
bracket. This bracket contain ed no mall eabl e or cast iron, the 
fl exibl e feature bein g secured by the u se of two springs at th e base 
of the brace. Three exhibiti on panels showed types of controller 
parts made of vulcabeston, and various overhead parts made by 
the company. Other objects shown were specialti es of mo ulded 
mica, such as switch parts. Those present were J. Emory Meek, 
S. Glenn Meek and J. Hall Berry, of New York; H . C. Spalding, 

c,( Boston ; J. W . Perry and D. T. Dickson, of Philadelphi a, and 
E. B. H atch and H erbert Luscomb, of H artford 

fl-IE E. T . BURROWES COMPANY, of .Portland, Maine, 
had a di splay of car curtain s that attracted a great deal of atten ­
tion. The different styles of curtains were exhibited in a large 
revolvin g mahogany stand, which sh owed to good advantage the 
different patterns of curtain materi al and the different fixture s and 
holdin g devices. T h e Burrowes No. 3 curtai n holding device is 
a very simpl e mechanism, and has a number of excell ent features. 
A curtain equipp ed with it may be operated by pressin g two small 
handles together, thus savi ng the bottom fini sh of the curtain from 
th e wear of con stant handlin g. The device is adj ustable to vary­
ing widths of window openin gs without the use of tool s. The 
spring ten sion on the bearing points may al so ue regulated by 
simply screwing the tips in or o ut. The curtain material manu­
fac tured by the E. T. Burrowes Company is known as Oakctte, 
2nd is a durable material, which can be suppli ed at low cost, and 
possesses unusual wearing qualities. It may be washed with water 
and a sponge, and thus kept bright and new for years. 

THE GOLD STREET CAR HEATING COMPANY, nf 
New York, had an attractive location in one corner of the build­
ing and made a vcTy interestin g exhibit of it s different types of 

EXHIBIT OF NEW HAVEN CAR REGI STER CO. 

elec tri c heater s, the basis of which consisted of the Gold 'improved 
support , which has been described in the S rREET RAILWAY J OUR­

NAL. Al so shown was a large blower heater, using abou t 2500 

watts a t th e maximum h eatin g point, it having three gradarions of 
heat. The ai r is fo rced through this heater by a Lundell motor. 
and th e h eat er discharges about 300 cu. ft . of air per min ute 
hea ted 2 50 degs. It is adapted for heating waiting room s, build ­
ings, etc. Th e company also showed its three degree panel heater, 
la rge and small sizes, and an asso rtment of Gold standard heaters 
fo r cross seat and long itudinal seat cars, a lso a number of other 
types and ornamental heaters for room h eating purposes. As a 
5ouvenir, th e company presented a leather bound m em orandum 
pocketbook. The interests of the company were well cared for by 
E. E. Gold, J ohn E. Ward, H. E. Beach, E. H. l\fossgrove and 
F red D. \ Veston. 

THE COLUMBIA MACHINE WORKS, of Brooklyn, N. Y. , 
exhibited an extensive lin e of railway specialti es which it m an u­
fac tures. This included commutators for all types of motors and 
various co mmutato rs were shown in th e exhibit. Adjoining th e 
commutators were controller handl es fo r Gen eral E lectric and 
\ V estinghouse equipments, motormen· s gongs, gears, trolley 
:, tands, bell s, and a new type of overh ead lin e anchor, which at­
tracted much attention. The company also showed a Kilbourn 
sand box or feeder. This works on a somewhat novel principle, in 
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that the movement o f the treadle m oves a diaphragm back and 
fo rth . T his fo rces the sand over a part ition, w hich otherwi se p re­
Yents the sand from going oyer by g raYity. A nother advantage 
claimed fo r the box is th at it is a ll open so that the sand does not 
gather m oisture or fr eeze; in fac t , it is said th at sand which is 
placed in t he box wet will become dry and th e spout can also be 
easil y taken off. I n th e company 's interests a t the Convention 
were J. G. Buehl er, \V. R. Kirschner, J am es Grady , \V. H . Kil ­
bourn and E. H. M organ. 

T H E WEBER R A ILWA Y JOI N T lVI A N UFA CTlJRI N G 
COMPANY was r epresented at the Convention by Richard 
Devens, and its exhibit was a simple but st riking o ne, con sisting 
of three of its joints as actually appli ed to rail sect io ns in common 
use. O ne was 9 in . g irder j oint, la rgeiy used by th e North J er sey 
Street Railway Company (form erly Consolidated T raction Com ­
pany of New J er sey), which is very similar to that used also o n the 
Brooklyn H eigh ts R ailroad system . Th e second was a 6 in. g irder 

I~~ 
:..__ '"'1 ... 

L_ 

EX HIBIT OF M 'G UIRE MFG. CO. 

EX HIBIT OF PEN NSYLVAN IA STEEL CO. 

1a il join t , used by th e L ynn & Boston Rail road Company. T he 
th ird was an So lb. T rail joint (A. S. C. E. secti o n), adopted as a 
standard by the So uth Side E levated Railroad Company (the 
".l\ ll ey L "), th e Lake St reet E levated Railroad Com pany, and th e 
N orthwestern E le,ated R ailway Company, all of Chicago. P ub ­
li c testimony to the Yalue of the W eber joint in st reet railway se r­
vice has r ecently been furnish ed by not a few street railway man­
agers, among them being D. F. Carver , assistant engineer of the 
Brooklyn H eigh ts R ai lroad Company, in a paper before the New 
York State Convention, at M anhat tan Beach. 

THE DUPLEX CA R COM P A NY exhibited its newest type 
of car , adapted for both summer and winter service, and one of a 
number just buil t for the Bibber-White Co., of Boston. These cars 
are made on th e roll top desk princi ple, the side post s bein g of con-

st ruction similar to that o f an open car, except that they are bent 
into a cur ve such as to p ermit of th e sides rolling up fro m the car 
sill s into the roof above the ceiling. I n these sides ar .:: windows of 
the usual size, but jointed in such a way as to confo rm to the 11ath 
taken by the compl ete side as it rolls into the top. T he car was 
22 ft. 3 ins. in length of body a nd 31 ft. 9 ins. onr all , wi th vesti ­
bules, a nd had sixteen seats, seating thirty- two passen gers, with a 
center a isle 19 ft . in width. Its total loaded capacity is about 
eighty passengers. It requires but five minutes to roll the sides 
up or down , thus chan gin g the car fro m closed to open, and vice 
ve rsa. T he company was represented at the Convention by 0. W. 
Marshall , of the New York office. M r. B ri ggs, of the Bri ggs Car­
ri age Com pany, the builder of the car , was also in attendan ce, as 
also George Moore, the invento r of th e dupl ex car. 

T H E CO R NI N G BRAKE SHOE COMPANY, of Buffalo, 
N. Y. , limited its exhibit to special types of shoes. as it was 
thought th at the standard types were so well known as not to 

EXHIB IT O F E. T BURROW ES CO. 

EXHIBIT O F DUPLEX CAR CO. 

1 equirc a ny special a ttention. One of the special shoes shown 
was an interchan geable m aximum tractio n sh oe. Thi s was so 
designed as to do away with the use of special ri ght a nd left 
h and~d shoes. A nother shoe sh own was one made fo r the M eri­
den electri c r ail way and h avin g a11 extra deep lip. Another wa,; 
one suppli ed to the Co ney I sland & Brooklyn R ail road fo r an 
in side hung brake. A nother was a long shoe fo r increased fric­
t ion made fo r the Albany R ailway. Th e company al so showed a 
standard M anhattan Elevated Railway shoe, which it manufac­
tur es. U po n a tabl e in th e exhibit were shown different styles of 
inset blocks in vari ou s sizes m ade of soft g ray iron around which 
is cast the body of th e shoe, which is chill hardened iron. The 
souvenir of the company was a pair of in side and outside register­
ing caliper s. F rancis Granger , of N ew York, and H. T. Mercur, 
of Buffalo, were present in the interests of th e company. 
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TH E P ENNSYLVAN I A ST.EEL COMPANY, of Steelton , 
Pa., exhibited a switch, mate and frog, o f it s " Adamantin e" ca st 
steel, spec ial work, from a layout of the Boston E levated H.ail ­
way Company. This company uses th e ''Adamantine" special 
work to a large ex tent on its system, and wi th very sati sfactory 
results. T h ere were also shown sampl es of built-rail special work , 
consi sting of a 350-ft. radiu s "Carver" switch and mate, and a 
standard frog. A compl ete steel tic with drop forged steel brack­
ets complete was an interesti ng fea ture of the ex hi bit. The P enn ­
sylvani a Steel Co mpany reports large sales of th ese steel ti es 
during the year, an indi cation of the gradual change to European 
practice in layin g permanent track in concrete. T h er e were al so 
sa mpl es of brace tie-plates, and other track fixture s, and a sprin g 
ground throw for split switch es, which has become quit e a favorite 
with street railways for suburban lin es. The Steel Company was 
represented by it s Boston agent s, Chas. S. Clark and \ ¥111 . C. 
Curtz; Stephen \ V. Bald wi n, it s N ew Yo rk agent: Cha s. \V. 
H.einaehl, traveling agent, and l\fason D. Pratt , chief engineer. 

THE J OHN STEPHENSON COJ\IPAN Y'S- exhibit occu-
1,ied space near th e center of th~ main fl oor of the exhibitio n 
hall , and consisted of a compl ete model of ;: Broadway cable car 
built to scale of one-sixth. Th e car was ve ry carefull y con ­
structed with respect to fini sh and detail. and lacked noth ­
ing in equipment whi ch goes to make up th e most thor­
o ughly modern cable car o f the period. A t o ne end of 
the car was shown a Sterling fend er: at th e other a 
fender of the Providence type. l\Ii nu te Sterling sand bo xe s 

THE C REA GH EA D E N GI NEERI NG COi\TP .\ N Y, of Cin­
cinnati , as usual , had a very at tracti ve exhib it of it5 overhead li ne 
material s. The Creaghead fl exibl e b racket , which is so wel l 
known, was shown in a g reat m any styles, c,ivering e,Try n:quir e­
ment for bracket con struction o f hi gh spee -1 inte rurban roads o r 
for center pole construction o n city lines. T he company exhib­
ited many photog raph s showin g it s brackets in u se on ma ny well ­
known roads. Its line of troll ey and strain insulators is com plct<.: 
and attracted special attention on account of th e strength and sim­
pl icity of design. Special m erit is claimed in th e design of its 
troll ey wire hanger. Thi s hanger does no t shake loose on the line 
and the insula ting m aterial is di stributed to g ive the g rea test 
strength . The hanger is p rovided with sol id metal cover , in to 
which the in sul ating compound is m oulded. T hi s company m anu ­
factures all kinds of pol e lin e fittin g s and con struction materi al 
for overh ead constru cti on. Pole clamps, pole tops, m all ealJle 
cross arm clamps for iro n poles, eyebolts, t urnLuckl es , section in ­
sula tor s, cross in gs , troll ey ear s and other , ;milar devices form ed 

EXHIBITS OF JOHN STEPHENSON CO. AND DUQUESNE FORGE CO. EXHIBIT OF GOLD STREET CAR HEATING CO. 

and registers, Millen brakes and Pi ntsch gas lamp s were interest­
in g features of the car's equipment, and the whole was m ounted 
11pon a beautifully fini shed standard truck of Peckham's make. 
T he car was certainly o ne of the m ost interesting fea tures of the 
;- ntire exhibiti on and received ca reful inspection from many street 
railway men. As an exampl e of good workmanship and judiciom 
adverti sin g , it could hardly h ave been surpassed. The company 
distributed as a tastefu l souvenir a leather bound m ernorandmu 
book. The representatives present were J. T. ·Whittlesey, Ellias 
Va nder Horst , \V. G. Howle, Percy Hodges Words. 

THE COMPOSITE BRAKE SHOE COMPANY, of Boston, 
showed a full lin e of its brake shoes with cork insets, including 
:,ome made for th e Boston & Ma in e Railroad, which had 1 un for 
over 32,000 mil es, and, according to indication s, were good for 50 
per cent more life. Another shoe which had been in actual ser­
vice on the Boston & l\1aine road and which was shown, exhib ­
ited black spots in th e iron, showi ng that the shoe had been raised 
to a hi gh heat, nevertheless th e cork insets were not affected and 
did not seem even scorched. Among the street r ailway shoes 
exhibited by thi s company were some from Worcester, Provi­
de nce, N cw Haven, Fall River and the Boston E levated R ai lway. 
T h ese all showed uniform wear. The object whi ch attracted most 
attention in the exhibit was a sign on which it was stated that 
fully three-fourth s of the street railways in New Englan ,l were 
usi ng the ' 'Compo" brake shoes. A s a souvenir , the company 
presented a small paper weight modeled in the form of a brake 
:,hoe. vV. W. Whitcomb, president of the company, was present 
and ex plai ned the merits of th e shoe to vi sitors. Frank Bruen, 
of th e Sessions Foundry Company, of Rri$tol, Co nn. , was also 
present. 

no small part of thi s exhibi t. The di splay was in charge o f George 
R. Scrugham, superintendent. Th e souvenir of the company was 
a neat steel pocket rule in a le-ather case, and was in great de­
mand. 

THE McGUIRE :MANUFACTURING COMPAN Y . of Chi­
cago, represented by M. G. Hubbard and \V. J. Cooke, exhibited 
a number of Columbi an heater s for u se on the floo r of cross-seater] 
cars, and also styles to be set above the seat , fo r ca r s where the 
seats run along the side. A 1:ew solid st eel truck , which is very 
simpl e and strong, was also shown. Th e company also exhibit ed 
its positive lock brake handles, which cannot slip , ar e practically 
noiseless, and have no springs in their con struction. A t the en­
trance nf the exhibi t hall was placed a McGuire combination 
sweeper and snow plow. Th e company is in possession of a num­
ber of letters testifying to the valu e of th ese pl ows. One of these 
is from Mr. Hall, of the Uni on R ai lway Company, o f New Bed­
ford, Mass., stating that he h ad rather a ttempt to op erate a road 
in winter with out all other appliances fo r r em oving snow than to 
bt without a McGuire sweeper, becau se it will keep th e road open 
in the worst of storms. H e stated that the one h e owned had 
paid for it self twice ovu in two wint er s. Th e catalogue whi ch the 
McGuire Company is sued describin g it s stoves was one of th e 
neatest given out at the conventio n. 

THE N EW YO R K CA R WH EE L WORKS, of B uffalo. 
N. Y., had a ve ry attracti ve exhibit o f their standard " l\1achinecl " 
wh eels for electri c a nd cabl e servi ce. These included all di ameter s 
from 12- in. wh eels used under transfer tabl es to 36-in . wheels in ­
tended fo r sweepers and snow plow s on electri c roads. T heir 
interurban type of wheel, weighing 425 lbs., especially desigm·d fo r 
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roads running heavy cars at h igh speeds, is being widely adopted 
fo r thi s purpose, the sing le plate being foun d to take up th e h eat 
gen erated by the action of the brakes at high speeds very uni­
fo rmly, owing to the even dist ributio n of th e m etal, A most inter­
esting and unique feature of the exhibit was the pyramid of el ec­
t ric t ram way wheels ranging from 12 ins, to 36 ins, in diam eter , 
weighing in all 2950 lbs. , and susp ended from a cast-iron test bar 
1 in, square and 12 in s. between supports, made fro m the sam e 
metal as the wheels. A similar bar is cast by thi s company repre­
senti ng eyery wheel made, and thi s is broken in a regular tes ting 
machine, giYing th em an exact knowledge of th e st re ng th of the 
iro n in th e wheel b efore it is shipped. I t is an excell ent com­
mentary on the quality of the metal that the bar stood thi s contin­
ued strain fo r so long a peri od as five days, 

THE OHIO B R ASS COMPANY, of Mansfield , O hi o. had a 
,·ery tastefully designed booth in which were exhibited to good ad­
yantage the many different speciali ti es wh ich th is company sup-

EX HI BIT OF OH IO BRASS CO. 

EXHI BIT OF CREAG HEAD ENGINEERI NG CO. 

plies, T he <leYices shown included samples of Globe, l\Iansfield 
and Brooklyn strain insulato r s, special design s fo r suspending and 
splicing fi.gme eight troll ey wire, special arrangem ents fo r doubl e 
t roll ey wires over single track, strainers and insul ato rs fo r curves, 
special wide-~•rn~ type D hangers which are provided with scalloped 
cap, feeder wire splicers, swivel pipe brack et hangers, n ew wash er s 
fe r han gers, which prevent unscr ewin g, and new designs in cap and 
cone connections, This company also sh owed samples of its 
flexib le pol e brackets, motor bearings, headli ghts, gongs, canopy 
'.-- Witch es, Garton lightning arresters and track brush es and brush 
holder s. One of the interesting fea tures of thi s exhibit was the rail­
ing around the booth, which was composed of Globe and Brooklyn 
insulators. Thi s company distributed to the delegates and visitors, 
;1 very neat souvenir in the way of a stick-pin, representing a mini­
il tt1rc Walker trolley car. C. K. King, secretary of th e company, 

and A. L. Wilkinson, special representative, looked after the inter ­
ests of the O hio Brass Company at the convention, 

THE W A L KER COMPANY, of Cleveland, made a very com­
plete di splay of electri c railway apparatus. A bout the only excep­
tion to railway apparatus sh own was an exhib it of \ i\Talker inclosed 
ar c mo-h our lamps, The r ailway apparatus shown comprised the 
fo llowing: A three-panel four-circuit switchboard o f 1200 amp, 
capacity; a case of armature parts showin g detail s of constructi on 
of armatures and commutator ; a stand of ar:natures showing com­
pletely and partially wound armatures, armatures with commutator 
attach ed, a nd plain core; two "33-S" railway motors, 20 
b.p., o ne open and one closed, wi th controll er showing 
so lenoid blow-out ; two "15-L" railway motors, 7S h ,p, each , 
,with " S-II " contro ll ers, so lenoid blow-o ut and do ubl e h,p, 
equipment ; un dergroun d conduit-a com plet e equi pm ent for 
60 ft of track shown. wi th fee der hatch conn ections a nd 
1 eg nlar \ Va lker construction. Upo n th e track was mounted a 
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EX HI BIT OF NEW YORK CAR WHEEL WORKS. 

EX HIBIT OF WAL KER CO. 

Peckham truck with a pair of "5-L'' W alker m otors, The com­
pany was very well r epresented, officials and agents being in at­
tendance from N ew Y ork City, Cl eveland, Philadelphia , Balti­
m ore, Pittsburgh , Buffalo and ·Boston, A mong those were Pro­
fesso r Short, H , McL. H arding, C. F, Black, superintendent of the 
New Haven fac to rv ; H , G. Issert el, M. D, Law, F. W. Sawyer. 
H, B. Gay, R. A. Byrns, J. Holt Gates, A. T. Moore, W, G, Bain, 
J, N . D odd and J ohn D, Moore, 

TH E FO RSYTH BROTHERS COMPANY, of Chicago, had 
a very attractive exhibit this year of curtains, materials, car cur­
tains and curtain fix tures, This company displayed its well-known 
roller tip fix tures in a large revolving frame with curtains of differ­
ent material s and patterns. It also showed its new open street car 
fixture, which works on an entirely n ew principle, It is held at 
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any desired position by a spring which forces the solid tip s into 
contact with the bottoms of the grooves a11d uses tape or cable 
merely to keep the tips or guides within the grooves. Then~ is no 
wear and no mere fraying and breaking of cable. The firm also 
showed a new feature in its roll er tip fixtures, which it make3 
with an adjustable arrangement to meet any po ssible variation in 
width of window. On the first of July thi s company's factory was 
burned, but it is now in larger and better quarters, and, with .i 

large addition of new machinery ,- is better equipped than ever for 
turning out orders. Among a number of recent orders that have 
been given this firm are 102 cars for Chicago City Railway Com­
pany, So cars for Brooklyn H eights, 20 cars for Cleveland City 
Railway, the new cars for Toledo Traction Company, Chicago and 
Milwaukee Electric Railway, Ottawa Street Railway Company, 
Van Brunt and Erie Street Railroad and Elyria Street Railway 
Company. vV. H. Forsyth, with the firm's Eastern r epresentative, 
George E. Pratt, were in charge of th e exhibit. 

THE CONSOLIDATED CAR HEATING COMPANY, of 
A lbany, N. Y., made an attractive display of its rcgufar line of 
,,treet railway heaters, two of the heater s exhibited havin g been in 
use on the cars of the Albany Railway since 1893. These early 
styles are very similar to the regular type that the Consolidated 
Car Heating Company is now making, and are in nearly as good 
condition as when first installed. A n. interestin g experiment was 
recently tried with th ese heaters to determine just what degree 
of efficacy, if any, they had lost. Th e two old hea ters were con­
nected up and two new ones were also co nn ected up under exa ctly 
the same conditions, when it wa s found that the h eaters that had 
been in use for five years consumed no more current than the n ew 
ones. The Consolidated Car Heating Company has recently de-

EXHIBIT OF TAYLOR ELECTRIC TRUCK CO. 

,i secl a new form of heater which was also shown. In thi s type 
two coils are used, the advantage of this arrangement being in the 
fact that it is not necessary to have any cold heaters in a car when 
a low degree of temperature is desired. The increase in the num­
ber of sales of the Consolidated heaters is shown by the statement 
that on June 1, 1893, there were but 360 of these heaters in opera­
tion, and on Aug. 1, 1898, there were 31,396. The fo llowing gentle­
men represented the Consolidated Car Heating Company at the 
convention: J. F. McElroy, consulting engineer; R. P. Scales, of 
the Chicago office: W. P. Cosper, of the St. Louis office, and H. 
N. Ransom, of New York. 

CHARLES N. WOOD, of Boston, had probably the most ex ­
tensive and elaborate exhibit at the Convention. As is well known. 
he represents in Boston a number of the prominent manufacturers 
of street railway supplies, and, in combination with them, made 
an exhibit which attracted wid espread attention. One encl of hi s 
space was given up to the exhibit of the R. D. Nuttall Company 
and the other encl to that of the Int ernational R egister Coinpany , 
both of which are described elsewhere. In addition, Mr. Wood. 
as representative of the American Heating Corporation, showed a 
set of the well-known heaters that thi s company manufactures for 
ordinary domestic service and also for use on streef cars. A noth er 
object which attracted universal interest wa5 a patent trolley pole 
catcher of Wilson-Thomson & Co. , of Brooklyn. A troll ey pole 
of the standard size equipped with this catcher was shown in 
actual service and many favorable comments were passed on th e 
certainty with which the device caught the pole when it was 

, snapped up by the spring. Adjoining this pole was a panel con­
taining an extensive line of drop forged commutator segments. 
These are manufactured by the Van Wagoner & William s Hard-

ware Company, of Cleveland, Ohio, and attracted much attention. 
Those who prefer to purchase segments assembled paid greater 
attention to a set of assembled commutators, which formed part 
of the exhibit of the Frank Ridlon Company. These commutators 
were of various types used in practice. 

THE TAYLOR ELECTRIC TRUCK COMPANY, of Trny, 
N. Y ., exhibited its latest des ig n of 7-ft . wh eel base truck equipped 
with an equali zin g brake, which has successfully and safely held 
cars on grades from 14½ to 15 per cent. This is being demon­
strated in practice on th e Quebec District Railway. The company 
also showed a single truck with extension trusses for long open 
ca rs. The notable feature of thi s truck is that it do es not have to 
be disturbed or th e trusses removed to take a pair of wheels out 
from the truck. This truck will successfully carry a ten-bench 
c•p en car without any t eetering. A nother special truck shown was 
one with an 8-ft. wheel base, which has been in successful u se for 
three years on curves of 30 to 35 ft. radius. The feature of thi s 
truck is that it is extra h eavy, and it is designed to carry the 
largest singl e truck car bodies. In the line of double trucks th e 

EX HIBIT OF CONSOLIDATED CAR HEATING CO. 

co mpany showed a set of Empire State radial trucks, arranged to 
r eceive two or four m otors per car. These trucks were connected 
complet e with brake, ready fo r service. A special design of swing 
motion truck with equalizer bar, designed on the steam railway 
principle, was also shown. The swing motion was arran ged so as 
to reli eve any shock incurred in running short curves at a hi gh 
rate of speed. The exhibit attracted considerabl e attention from 
delegates, and the merits of the different trucks were explained by 
John Taylor, manager of the co mpany: G. A. Tupper and Robert 
Kasson. 

THE CHRISTENSEN EN GI NEERING COMPANY, oi 
l\l ilwaukee, exhibited it s air brake apparatus as follows: One No. 
1 compressor of II cubic ft. free air capacity per minute, operating 
one 7-in. brake cylinder through straight air valves, the pressure 
being contrnllecl by an automatic controller set to carry a pressure 
between 60 and 70 lbs.; one No. 2 independent motor co mpressor 
of 20 cubic ft. free air compact per minute, operating through 
straight air engineer's valve , three 7-in. brake cylinders; one No. 
-l- independent moto r compresrn r, 47.6 cubic ft. free air capacity 
per minute, operating through automatic en g ineer's valve, two 
ro-in. brake cylinders. The company issued as a souvenir a hand­
some pamphlets made up of engravings from photographs of sys­
tems where its compressors are in use. and fac simile lett er s from 
the users ; some of these were from the Brockton (Mass.) Street 
Railway Company, Ncwpaltz & Wallkill Valley Rai lroad Com­
pany, the Fox River Valley Electric Railroad Company, the Chi­
cago Suburban Railroad Company, th e South Side Elevated Rail ­
road Company, Chicago, Baltimore & Ohio, Cripple Creek Dis­
trict Railway, Union Traction Company, Anderson, Incl.; Niagara 
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Fall s & L ewi ston, and o thers. T h e cars which carried th e con­
vention goers to th e clam-bake at N an tasket Beach wer e: a lsu 
equi pped with this co mpany's system . T h e r epresent:i tiv es pres­
ent were S. \ V. \ Vatk ins, N . A . Christensen , F. C. Randall and 
\V. J . D avidson. 

TH E SPRI NGFI ELD M ANUFACTURI NG COM I'ANY, 
of Bridgeport, Conn ., m anu fac tures a large a nd varied line of 
g ri nding mach inery. It exhibited at Bos to n it s car wh eel g rinde r , 
which is constructed to g ri nd wheels on or off th e ax les, as occa­
!:, ion may req uire. A fter an experience in building g rinding ma­
chin ery of over fifteen year s th e company l laim s that too much 
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EX HI BIT OF INTER NATIO NAL REGISTER CO. 

B ro wn has made an extended study o f the subject of bonds, and 
hi s plastic bond is well known. P lastic mat er ial wa s arranged in 
the fo rm o f lett ers o n the top o f the glass case coverin g hi s ex­
hibit , g iving delegates an opportunity of handl ing it. He also had 
samples o f all the diff erent types of p lasti c bonds m anufactured 
by h im , as well as a ng le plates taken after two o r three year s' 
servic e to show th e per manent character o f th e plastic materi al. 
In one co rn er o f the ex hibit was a hand-power fl exibl e sha ft 
g rinder used by person s em ployin g Mr. Brown's bonds fo r clean­
in g the rai l before a ttaching the bond. T hi s accompli shes in 
!:> ome two seconds' time w hat would take a very m uch longer 
ti me with a file. It is interesti n g to know that this pl asti c m a-

r $ • t 
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EXHI BIT OF FORSYTH BROS. CO. 

EX HIBITS OF CHAS. N. WOOD AND R. D. NUTTALL CO. 

care cann ot be taken to avoid emery dust in th e beari ngs. O n 
th at account th e co mpany m anufa ctu res its entire li n e of g rinder s 
with du st p roo f collars, and claims that it is much more preferable 
to g rind the wh eels dismounted than on the car. T h e machine ex ­
hibited was a soli d machine, weighin g 7000 lbs. I t consisted o i 
one solid base wi th t read and tail stock , and two com poun d slide 
res ts. each hav ing the Springfi eld pot chuck and em ery rim. By 
the use of th is chuck, it is clai med, m uch bett er r esults are ob­
tained , from th e fac t that th e sam e cutting speed is maintain ed 
throughout the life o f th e wheel, while when th e g rinding is done 
on the face of a regular wheel, as th e wheel wears away and be­
com es smaller the cutting speed diminish es, and the work ac ­
compl ish ed diminishes in proportion . The company also cl aims 
that by having the wheel shaft and center s o n one solid base more 
accurate work can be obtain ed than in any other manner. In thi s 
machine the claim is also made that solid ity is the prime fa ctor 
in any grinding. The exhibit was in charge of G. W . J ackman, 
g en eral manager, and Geo. E. Marti n , m echanical en g ineer. 

HAROLD P. BRO W N, of New Y ork, had, a s usual, an 
attractive exhibit of the Edison-Brown plastic rail bond. M r. 

terial has not only been fo und of value for bondin g rail s, but also 
as a substitute fo r solder in makin g special com,ect ion s. Thus the 
Bell T eleph one Company, of Chi cago , is using it exclusively in 
m akin g contact s in special connection s, believing it to be m ore 
r eliable fo r the purpose than any other mate ri al. Mr. Brown had 
on exhi bit a number of hi gh testimonials from users of the bond, 
including the Pater son Railway Company, N iagara Fall s & L ew­
iston R ailway, and oth er s, and as a souvenir , p resented hi s vi s­
itor s with a fac simil e o f $ 1,000 first mortgage bond of the Up-to­
D ate Street Rai lway Company, with coupons o f $20 each, being 
six m onth s' savin g of r unnin g expenses due to the use o f plastic 
bo nd o n 400 ft. of track. 

THE JOHN F. OHMER REGISTER COM P A NY had 
one of th e m ost interesting exhi bits at th e Co nvention , which 
consisted o f its fa r e register , illust rated and desc ribed in the last 
issue of the STREET R AILWAY J OURNAL. Th e register shown will 
r ecord ten diffe rent kinds of fa res, b ut was m ounted for eight, and 
was arranged to record three different classes o f tickets, three dif­
ferent classes of fares, transfer s coll ected and tr an sfers issued. The 
register is m ade in three sizes. The sm all est size is d esigned to 



register from three to six fares, th e seco nd from six to ten fa res, 
and th e third from nin e to six teen fare s. It mi g ht be though t by 
on e unfamiliar with th e reg ister that it mi ght be d iffi cul t lo ring 
up va ri ous fa res qui ckly, hut l\Ir. O hm er showed th at th is is ' a 
mi stake, and th a t it was eas il y po ssibl e to rin g up the d iff er ent 
fa res as rapidly as th ey could be co ll ected. A noth er inter es ting 
"tatem ent made by l\ lr . O hmer was th at he would g uarantee to 
keep office records fo r a road of fi fty cars, usin g the reg i~ter at 
o ne-fifth the present cost wh en usin g the o rdin a ry register. T h is 
is possible by the recordin g fea tur e of the reg ister , as it k eeps 
track entirely o f a ll classes of fa res reg istere<l o n each trip, wh ile 
reli evin g th e co ndu cto r entirely of th is wo rk and th e office o f 
checkin g up the conductor' s re po rt. T he register is equally 
adapted to do ubl e trn ck ca rs, and can be r un g fr o m either side of 
a sin g le deck or eith er cl eck of a doubl e deck car . I t was con­
stantl y surro unded by interested deleg ates, who expressed them • 

EXHIBIT OF CHRISTENSEN ENGIN EERIN G CO. 

EXHIBIT OF M EAKER MFG. CO. 

selves in th e hi g hest t erm s as to th e value o f th e inventi o n. T he 
company was represented by J ohn F. O hmer and E dwin Ever ett. 

TH E I N T E R NATIONAL R EG I ST E R COl\ I PANY, o f Ch i­
cago, 111. , exhibited standard types of it s sin gle <1 n d doubl e car r eg­
ister s; also th e Pratt po rtabl e r egister , la r gely used th ro ug h out 
th e W est. Th e doubl e register made by th e company is now in 
great demand, th e fa cto ry bein g mu ch behind on ord er s fo r it, 
even a ft er the pressure for sum m er equipm ent is over. Several 
d ifferent di als and operatin g arr an g em ents fo r thi s m ac hine were 
shown, conveni entl y a rran g ed fo r o perati o n , on a hand som ely 
designed board. Amo n g them were those used by th e Brookl yn 
H eig ht s R ailroad Co mpany, af Brooklyn , N . Y ., register in g cash 
far es and transier s fro m a sin gle rod in clo sed ca rs. o r a rod on 
each side in open car s; also the ty pe of mac h ine used o n th e E ast 
Boston ca r s of the B oston E levated Ra il way Co mpany , in which 
the transfer o r "free" sid e is operated with rods, and the " cash" 

sid e is operated with cords. Both th ese m achin es have black 
dia ls with white fi g ur es an d g old letterin g, whi ch , with the antique 
(Opper case, g ives the r eg ister an elegant appearance. On the 
oth er side ol th e ex hibi tion ho:t rd was show n th e do uble register 
as used by th e l\J ilwa ttk l.'.e E lectri c R ail way & Li g ht Company, 
wi th whi ch th e entire system is rapidly bein g erJt1ippecl. Th e dial 
is o f sa tin fi ni shed , pure alum inu m, whi ch ha s been a cl ist in ct1 vl.'. 
fe a ture of the Interna tin nal machin es in th e past . Thi " registe r is 
operated by two co rd s. S in gle regi ster s, as used on the entire 
system o f th e Capita l Tr acti on Company, uf \ ,V ash in g to n , D. C., 
wer e also shown. A l on t: en ~l of th e car of this road a r egister 
with th e in sc riptio n " T ickets' ' is u sed , and at th e o th er en cl on e 
marked "cash far es." T he exhibit wa s we ll at lenclecl. 

TH E MEA KER MANU FA CTU RI NG CO MPANY, of No rth 
Chi cag o, is a nam e ln n g conn cckcl ,,·i th th e str eet ra il way bu si-

EX HI BIT OF SPRINGFIELD M FG . CO. 

EXHIBIT OF JOHNSON CO. 

ness , and th e co mpany 's exh ibit received a g reat deal or attention. 
T he co mpany's booth, well carveted and decorated in the nati onal 
col o rs, was one o f th e m o st h :mdsom e at the conve nti o n, but w hat 
attracted m o st at tention was th e new regi ster whi ch l\1r. l\ I eaker 
has ju st b ro ugh t o ut. Quotin g fr om th e elegant new catalo gu e 
so m e of the cla im s fo r the superiori ty of t h is new register ar e as 
fo ll ows : ' 'Nearl v tw entv vear s of exper ience and a ca refu l study 
o f th e req u irem e;1ts of ti1 e· sen ·icc ha\' e enabl ed us to in corporate 
in th ese reg ister s all pssential features, and . in addi tion, a number 
of id eas wh ic h are entirely n ew. O ur fac to ry. equ ipped with spe­
cial m achin ery, lar gely auto mat ic. makes it po ss ible fo r us to pro ­
duce register s in la r ge r quantiti es and, quality con sidered . 
cheaper than any one else." Th ese new r egis ters are practically 
without spr in g s, onl y thr ee bein g used. A ll m otions arc positive, 
ahsn lute an rl beyond que.s ti o n , an d th e n umber of parts has been 
rerl uced to a minimu m . A new departur e is a combin ation o f let­
ters with fi g ur es , the fo rm er so a rranged that th ey may be changed 
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like a combination lock, making it impossible for a ny one not 
instructed to read the register. This is an additional ch eck on the 
conductor; enabl es the checkin g of the bookkeeping of the office 
as well, and shuts out the gen eral public from a knowledge of the 
company's business .. The four figures employed, with a capacity of 
10,000, are sufficient for daily use. Cumber .,orne numbers in 
bookkeeping are thus avoided, but all the advantages of a large 
totalizer are r etained. A complet e descri ption of the n ew r egister, 
with illustration s, will appear in the STREET RAILWAY J OURNAL 
at a later date. The r epresenta tives of the company present were 
J . W . Meaker, president, and George Bean, vice-president of the 
company. 

THE J OHNSON COMPANY, of Lorain , O hio, and J ohns­
town, Pa., occupied a large space in the b::tsem ent and were well 
represented by Daniel Coolidge, president, and H. C. Evans, of 
New York; W. \V. Kingston, of Atlanta; R. Clitz, o f Boston, and 
J A. Rutherford and W . R. H aml en, of th e motor d,~partment at 
J ohnstown. The raj! exhibit was a part icularly interesting one 

EX HIBIT OF BARNEY & SMITH C AR CO. 

·., ,/ .. 
' { • 

1 1.·~ 
;I 

EXHIBIT OF BIBBER-WHITE CO. 

and included a solid steel steam and street r c:.ilroad crossing made 
out of rolled billets, shaped and electrically welded together ; a lso 
a Pennsylvania Railroad standard steam and street railroad cross­
ing showing heavy forged knees to hold th e parts together-; also 
a 9-in. girder, standard single track crossing and a 9-in. crossing 
of guaranteed work; also a va ri ety of tongue switches, mates, 
curve crossings, etc. The street railway m otors exhibited in the 
space of the Johnson Company, comprised double equipm ents of 
25, 30 and 35 h.p. motors. The latter two sizes were mounted on 
Du Pont trucks and were operated wh en desired. The r equests 
made to have the motors move were many, in order that the new 
type controllers, to which connection was m ade , might be minutely 
inspected. The fact that no unfavorable criticisms were heard 
indicated that those who were interested and examined the motors 
and controllers were strongly impressed with the apparatus on 
exhibition. The 35 h.p. motors were mounted on supports with 
the pole pieces rai sed and lowered to show the accessibility to the 

parts. From the nature of the questions asked by the large num­
ber of visitors to the J ohnson space, it was evident that more 
interest was manifested, with the view to obtaining direct informa­
tion relative to motors and controllers, than at any previous con­
vention, and, thi s being the case, the representatives of the com­
pany, were always ready and willin g to make full explanations 
regarding what was on exhibition. A novel feature was the in­
terest displayed by the m otormen from the Boston roads, who 
were present in large numbers , examining and operatin g the con­
trc5ll ers, which they pronounced very sati sfactory. 

THE BIBBER-WHITE COMPANY, of Boston, Mass., had 
a very popular exhibit located n ear the center of the hall in a 
corner space. The two back walls were fitted up with a complete 
line of samples, rep resenting goods of this company' s manufacture, 
and also "Cutter" circuit breakers, Forest City bonds and seg­
ments, New Haven fare register s, Hope double and single pole 
qui ck break switches, for which the Bibber-White Company is 
3gent. Lin e material was shown manufactured in several different 

PART OF EXHIBIT OF HAROLD P. BROWN 

EX HIBIT OF PECKHAM TRUCK CO. 

pa ttern s, the cap and cone pattern being finish ed up in both japan 
and galvanized; the in sulated bolt pattern finished up in bronze, 
japan, galvanized and agatized. This agatized material is some­
thing entirely new to the trade, and attracted a great deal of atten­
tion. By using this material a double insulation is secured, for 
the agate in itself is a perfect non-conductor. It is also impossible 
to wear off or rust. The company is also placing on the market 
a corrugated steel trolley pole. The object of the corrugation is 
to secure greater strength and less weight. That this point is 
obtained is clearly proven by a series of tests recently made at the 
\i\Tatertown Arsenal, where both transverse and compression 
tests showed greatly in favor of a corrugated tubing. The sou­
venir, which was g iven away to the trade, was an aluminum pen­
holder, which represented the company's seamless cold-drawn 
corrugated trolley pole. The souvenir was complete with harp 
and wheel. The latter was of rubber, to be used as an ink eraser. 
The company also had on exhibition a phonograph machine, 



STREET RAILWAY J OURNAL. 681 

which attracted a great deal of att ention , and was heard all over 
the hall. A large illuminated sign over the booth was also 
attractive. The two side railings to the space were m ade o f cross 
arms complete, with braces, pins and g lass in sulator s. O n each 
side of the entrance was an octagonal pole, and on each pole we re 
attached the different styles o f bracket arms manu fac tured by th e 
company. The exhibit was in charg e o f H. W . Smith, the man­
ager of the company's railway department. H e was assisted by 
Chas. E. Bibber , president; E. L. Brown, treasurer ; T h os. H . 
Bibber, general manager ; D av id W . Dunn, Chas. F . White and 
Chauncey Hight . 

THE BA R NEY & SM I T H CAR COMPANY, of Dayton, 
O hi o, exhibited three trucks, as fo llows : O ne class " G" standard 
street car truck with 6 ft. 6 in . wheel base, 4 ft . 8½ in. gage a nd 
mounted on 33 in. machined electri c ca r wh eels. T hese trucks are 
so arranged that they can be adapted to a ny kind of m otor and all 
kinds o f car s r equiring sing le trucks. T he arra ngement of the 
fram e, with the long spring bases and the equalizing end springs, 
g iv es steadiness and overcom es the pitch ing a nd osci lla ting mo­
tion so obj ectionabl e in single truck ca rs and produces an easy 
riding truck. A lso shown was one of class " C" maximum trac­
tion truck s, which is desig ned to g ive the greatest amount o f trac-

PART OF EXHIBIT OF E. P. MORRIS AND STERLING ARC LAMP CO. 

tion, with two motors fo r double truck, long ca rs. It is claim ed 
ior thi s truck that 75 per cent m ore traction is obtained on a 
straight track and 60 per cent mo re on a curve than with the o rdi ­
nary double truck. The pivot point of the truck is directly over the 
center of the large axle. T he combination ~prin g m ovem ent over 
the large journal box g ives a uniform and easy movem ent to the 
body of the car. These trucks are in use in a number of the large 
cities and are g iving excellent sati sfaction. The amount of r epairs 
on this truck is reduced to a minimum. The company al so exhib­
ited one of its class " H " double suburban motor trucks, whi ch 
is so constructed that it can be made with any desired wheel base 
and for any sty!~ of motor. This is what is call ed a center bearing 
truck ; the weight of the body is carried on the center plate located 
midway between the wheels. A sli ght clearance is allowed be­
tween the body and truck side bearing so as t o allow the truck to 
swivel freely. The truck side bearing is provided with oil cham­
bers for lubrication. The combination spring used on this truck 
gives an easy and uniform motion of the body equal to that of the 
standard swing motion trucks used in steam railway service. The 
side plates are made of soft steel, the brakes are inside hung, 
thereby avoiding the chatt ering so obj ectionable to brakes of the 
old style. The brake hangers are so arranged that all the wear of 
the brake can be taken up. The sample truck had a wheel base of 
S ft. IO in. and was built with a 4 ft. 8½ in. gage and mounted on 
33 in. double plate machine wheels. The company was repre­
sented by H. T essyman and H . M. Esterbrook. 

TH E PECKHAM TRUCK COM P ANY, of New Y ork, had 
probably the most elaborate exhibit o f any company at the Con­
vention. It consisted of the entire system oi P eckham single and 
double trucks. The single trucks have been in use so long and 
have establi shed such a high reputation in street railway service 
that street railway managers in general are very familiar with their 
characteristics. This series of trucks is now complete, and in­
cludes trucks adapted for all classes of work for which a single 
truck is adaptable. The users of these trucks include the m ost 
prominent railways of the country, a ll o f whom ~peak in the 

h ighest terms o f the great streng th and easy riding quali ti es of the 
truck, together with the low cost of maintenance. Some of the 
double trucks shown by Mr. P eckham this year were new, and 
the fac t that he is now in a position to supply double tru-:ks for 
any charac ter of service made the exhibit pc.rti cularly interesting, 
and both styles were very carefu lly ex amined by the attending 
managers. Mr. P eckham does not believe that the same truck is 
suitable for all classes of work, but beli eves in selecting for use 
th e character of truck best adapted to the se r vice. For this 
reason h e has completed h is line of double trucks shown a year 
ago by several other form s, so that he is now in a position to sup­
ply r ailway managers with a li gh t o r heavy truck, a fl exibl e or a 
swing bolster, a short wheel base or a lon g wheel base truck and 
an ordinary doub le, or max imum traction, truck. A s a so·c1venir , 
Mr. P eckham presented delegates wi th an ex ceeding ly tasteful 
pocket m em orandum and card case in white leather, and no other 
souveni r was in g reater dema nd. H e also presented a seri es of 
very tasteful ca talogues descriptive of h is apparatus. T h e repre­
sen ta ti ves of the company present at th e Convention were E . 
P eckham, New York; J. A. Hanna and W . H . Gray, of Chicago: 
A. W . Field, o f Boston; E. G. L o ng, G. H . Bowers and W . C. 
R ogers, of Ne w Y ork. The P eckham Truck Company occupi ed 
as it s headquarter s at the Co nventi on a large parlor in the Hotel 

EX HIBIT OF STERLING SUPPLY AND MFG. CO. 

Bru nswick. where visitor s were made welcom e. The company 
had on ex hib it. here large-sized models of its various types of 
trucks, and showed to excellent advantage th e character o f con­
struct ion. T hese models were made of alumi num and were per ­
fec t r eproductions of every detail o f m anufacture of the large 
trucks them selves. T hey r eceived the carefu l attention of a large 
number of delegates. 

T H E FALK MANUFA CT U RI NG COMPANY was ably rep­
resented by E. A. W urster, secretary and treasurer ; G. C. Smith , 
chief eng inee r, and Henry L. Prater, general sales agent. T he 
company thi s year exhi bited a number of its joints whi ch have 
lJe n in service fo r the past fo ur yea rs on different roads through­
out the country. The condition of these joints proved that traffi c 
under a headway of half a minute did not affect the rail at the 
joint any m ore than at the center. This compa ny also exhibi ted 
the result s of several test s made by different engineer s, proving 
conclusively that bonding of the t rack is unnecessary where the 
F alk cast welded rail joint is used. As a rnuvenir, the company 
gave out a handsom ely printed catalogue, entitled " Aft e::- F our 
Y ears of Service." This stated some very pointed fac ts about the 
Falk cast welded joint , among which were the fo llowing: "744 
joints were made on new rail on Capt. M cCulloch's road in St. 
L ouis, and of these but three broke the fir st winter , all of the 
others being sti ll in use at thi s time, fo ur year s after the work was 
do ne;" "The cast welded joint made according to the best mode 
of the art , as practiced by the Falk Manufacturing Company, pro­
vides less r esistance than that of the rail itself, and it s valu e to 
any electric r ailway as a bond depends upon the numb er of cop­
per bo nds that such company would require, in o rder to provide a 
proper return circuit , if the Falk joint were not used, " and "The 
cast welded rail joint was invented , developed and patented by the 
Falk Manufacturing Company. Every detail of the work , every 
machine and tool is th e product o f constant expenditure of mo ney 
and study by thi s company. In order to protect ourselves, we 
have brought suit fo r infringem ent o f our patents Nos. 51 5,040 
and 587,718, and we feel confident, from the testimony already 
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taken, that the results will be favorab le to us, and our ri ght to th is 
invention will be affirmed." T hrough out the exhibit ha ll we re 
numerous cards callin g attentio n to th e Falk ex hibit . and these 
resulted in making it one of the m ost co nspi cuous th ere. A ll 
the representatives of th e co mpa ny were very much in evidence . 
both at the Convention and h ot els, and were evidently received 
with a g lad hand by street railway m en. Tlw company also exhib­
ited an antomoto neer just b ro ught o ut by them . and tested by the 
Chicago City Railway Company, which tes t sho ws in dollars and 
cents the saving acc ruin g by its use. Thi s device can be easily 
applied, a nd was taken up by street railway m en with a great deal 
of interest. 

THE STERLING SUPPLY & MANUF A CTURI NG COM ­
PANY was represented by J ohn H . Car son, president: F. A. Mor­
rell a nd L P. Nelso n , and its exhibit was largely visi ted during 
the progress of the conventio n. Th •: company has engaged ex­
ten sively in the manufacture of street ra ilway supplies, and each 
branch of its business was fully r epresented. T h e objec t whi ch 
attrac ted m ost at1 entio n a t the .exhibit wa s undoubtedly a new 
doub le register just put on the m arket T his r eg ister is desi gner! 
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EXHIBIT OF WESTINGHOUSE MFG. ELECTRIC CO. 

to r ecord both cash and tra nsfe r s and is really two di stinct r eg i , ­
ters enclosed in the same case. It is fi nely constructed througho11t 
of steel, and of th e hi gh character of con stru cti o n whi ch has g iven 
the Ster lin g apparatu s its substantial reputation. The register 
can b E" worked either by one rod with a pu sh and pull move­
ment , o r by two rods or straps. It is equi pped wi th two bells of 
different soPnd s,) that th e record of one set of fa r es cannot Le 
confu sed ,vith the other. The regi st er was shown both cl osed 
and open to g ive 111 anagers an opportunity of inspecting the char­
acter of v orkm anship contai ned within the ca se. Those who ex­
am in ed it s interior co nstruction n oti ced that it was on quite a 
different principle than o th er registtrs on the m arket . The 
111 echani .,;m can be encl osed in either a ronnd or square case a s 
managers may prefer. A ltogeth er th e company exhibited five 
reg isters. Besides the do uble regi3ter, it showed a new dial 01 
clock-faced r egister in both poli sh ed and oxydized brass cases; 
a lso , a stan dard , tyle No. I numeral and No. 3 dial r egister. Ad­
joining the regi ster exhibit was o n C' of brakes The Sterling­
safety brake is extensively known. being in use on the Broadway 
c;i 1 s o f the l\Ietropolitan Street Railway Company, and on several 
o th er impo rtant roads. The brake was mounted on a pl atform 
so th at its construction and operation could be readily understood. 
Th e company also sh owed it s standard sand box and fender, and 
a full li ne of overhead appliances and insulation materi al. The ap­
pli ances rr,ade an extensive di splay, and were most tastefully ar­
r anged. T he company also showed a lin e of drop-forged com ­
mutator segments and car and register trimmings, and amo ng ils 
overhead appliances was shown a patent insulated overh ead cro ss­
ing. A s a souveni r th e company gave a sterlin g silver pencil in 
th e form of a 13-in. gun. T he company' s button was also worn 
by everybody ; it showed the Sterlin g register, som e r ep resentin g 
the numeral and oth ers th e dial regi ster. 

ELMER ~- M O R RIS, of New York, had, as usual, one of the 
most exte_n~1ve e~~ibits and probably one of th e m ost popular. 
Mr. Morr1_s s pos1t1011 . as agent o f a large number of co mpani es, 
enabled him to make an ex hibit both elaborate and effective. 

Commencing at the end nearest Huntington Avenue, the first ap­
pa ratus which attra cted the eye was a line o f gears and pinions 
made by the Sim onds Manufac turin g Company, of whi ch Mr. 
Morri s is agent. The apparatu s of thi s company has establi shed 
an excellent reputation for durability, a nd the exhibit was exam­
i11 ed with interest by the delegates a nd o ther s present. Adjoin­
mg this was a full line of m etals of the Ajax Metal Company, and 
adjoi ning thi s were three o il filt ers manufactured by the Kosmic 
O il F ilter Compa ny. In fro nt of the :.\1orris exhibit were ten 
drawn steel troll ey poles, arranged verti ca lly, and manufactured by 
th e P ittsburgh Steel Trolley Pole Company. Close to these were 
eight standard poles. fro m 4 ins. to 8 in s. in diam eter and 30 ft. 
long, made by the E lec tri c Railway Equipment Company. These 
poles had an aggregate weight of 70,000 lbs., from which an idea 
can be obta ined of the elaborate character of 1\lr. Morris's ex­
hibit . \tVith the poles was shown a compl ete line of flexibl e and 
rigid brackets, bo th ornamental and plain, ::i lso made by the Elec­
tri c Railway Equipment Company , as well as a complete line of 
overhead material and car trimmings. This was claimed to be the 
most complete line of pole fittin gs ever produced. In the way of 
lightnin g arresters, Mr. rdorri s sh owed the Garton-Daniels type. 
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EXHIBIT OF FALK MFG. CO. 

and for rail bonds he exhibited Forest City and Harrington rail 
Londs, for both of whi ch he is agen t. A nother interesting po rtion 
of the exhibit was that devoted t o the Sterling railroad inclosed 
arc lamps. These were operated five in series on a 500-volt circuit. 
Al so shown were a lamp for alternatin g lUrrent. one for direct 
current. and constant potential and constant current. seven differ­
u1t kinds of lamp altogether being sh own, grouped together. In 
the exhibit of th e Keystone E lec tri cal In strum ent Company, for 
which Mr. Morris is a lso agent, a set of switchboard in struments 
of different types were shown. Th ese were mounted on a model 
of a r ai lway switchboard , made up of feeder and generator pane]<; 
and equipped with the Keystone instrum ents. A roof garden 
with coon orch estra and a Sterling X-ray ex hibit, which was 
highly popular. co mpl eted Mr. Morris's line of attractions. Among 
those present in charge of thi s exhibit were Elmer P. Morris, 
John J ackso n, R. J. R andolph; C. J. Harrington, J. F. Stevens, 
S. H. Harrington, J ohn Dolph, J . V. E. Titus. George Wick. 
Samuel \1/eaver, Harlem P. Hess, J. H. Speer and Rupert Schaf­
bauer. 

THE J. G. BRILL COMPANY had a large exhibit, which 
co ntained several novelti es, while displaying a line of its standard 
manufact ures. The m ost striking thing exhibited by it was the 
:.\1etropolitan closed car, which was on a clo sed flat at the entrance 
to the building. The g reat length of the car was particularly no­
ticeable. It was 28 ft . in th e body and 37 ft. 2 ins. over all, and 
had a seating capacity o f thirty-eight per so ns. This is the type of 
cl osed car which th e Metropolitan Road has adopted for all of its 
electric lin es. The car was mounted upon E ureka maximum trac­
tion trucks. It was fini sh ed in "ivo ry" white ash and had spring 
roller curtain s and sash with metal styles. This car was built with 
a truss plank on each side and had window trusses, as well as the 
lon gitudinal ti e rods. Both features add greatly to the strength 
and stiffness of lon g ca rs. The convertible car which this com­
pany ex hibited is intended to combine all th e advantages of a 
closed or box car with those of the u sual summer car. At the 
same time it is designed to be easily and quickly converted from 



STREET RAILWAY JUURNAL. 

o ne to the o ther. A s shown at th e Convention, th e car appear s to 
be easi ly changed fro m one open to closed. T he operation of the 
parts was quite easy, and o nly a few minutes were required t<J 
make the cu1n-er sion from open to clo sed, o r th e reverse. Con ­
ducto r and motorman wo rk ing togcth e1· wo uld p ro bably be able 
to make th e cha nge in three or four minutes. . When closed th e 
appearance of th e ca r differed in mino r detai ls only from an ordi­
nary box car. When open it seem ed to be a11 open car of th e 
usua l style. 

O ne interesting feat ure of the company' s exhibit consisted of 
fo ur full -s ized trucks. T here was one Perfect, or No. 27, truck, a 
E ureka m axi mum traction truck, an Idea l truck No. 21-E, and a 
No. 27-G, the latter a modified form of the No. 27. The Pl'rfcct 
truck is o ne with whi ch mo st of the readers of the Jo U R N.\L are 
fa mili ar. This truck durin g th e year ha s lJeen applied t() many 
new lines of serv ice. T he easy ridin g, due to the peculiar arra nge­
m ent of the eq ua li ze rs and the placin g of sprin g·s within the links, 
makes the truck especia ll y applicabl e to electric locomotives which 
are to carry a passe nge r ca r body. Th e Eureka truck is recom­
m ended not onl y fo r heavy ci ty t raffic, but for use in fast suburban 
service, wh ere it has been fo und very satisiactory. Its points of 

EXHIBIT OF J. G. BRILL CO. 

adva ntage are that it ca rri es the car as low as a four-whee led tn,~·: 
a nd with a sin g le motor gives gre<1 t tractive power. T he ·· Idc:il · 
truck exhibited, knom~ also as th·e No. 21-E, is of a type intend , d 
fo r fo ur-wh eeled cars,·and has m ade a hi gh record on many li m :, 
of thi s country. The last truck of the exhibit was th e No. 27-G. 
This has all the grod riding qua lit ies of th e Perfect truck, of which 
it is a modificatio n, to·adapt it. to spec ial cond itions. T he princi ­
ples o f construction are the sam e. T he swin gi n g links, contain ing 
springs and ca rryin g the ends of th e equali ze r , a re not changed. 
though th e equali zer , in thi s case. takes the form of ,1 half elliptic 
spring, whi ch a lso act s as a body spring. This construct ion 
makes th e use of a sprin g plank unn ecessary. The journal sp r ings 
a re r etained, but by hanging the m otors nutside the axles, th e 
wh eel base can be shortened to 4 ft. Thi s also enables lh e ca r 
body to be brought do wn very low, while the shortest 
curve~ can be passed with ease. Curved angie iron 
end-pieces enable a very sho rt truck sid e to be used, 
and at the sam e time m ake a very st ron g stiff frame. 

A m o ng the small er matttrs which were contai ned in 
the exhibit were th e round and seat panels. This im­
p r ovem ent consists of makin g th e ends of open ca r 
seats round and then hav in g th e upper part of th -: metal 
conform to the curve. This improved fo rm of panei 
seem s to have had its value recognized eve rywh ere. I t 
was not o nly stro nger , but was more easily and accu­
rately fitt ed. It has beco m e a favo rite not onl y with 
passengers , who fin d it m akes ope n cars more easy o '. 
access, but with ca r build er s and street rai lway men 
ge nerally. Dunning'"s draw bar, by m eans of a poc ket 
at the r ear and a latch controlled by a rod at th e fro nt 
end of the car. enabl es the draw head to be thrmt back 
so as to have the whole fr o nt o r buffer of the ca r clear 
wi tho ut a proj ectio n beyond it. The m echanism is ex-
trem ely simple , consistin g, in fact, of a latch, and a 

rod cont ro llin g it. T he Millen :;ig n was another novelty, 
both simpl e and in geni ous. It was shown o n th e Metro­
politan car, as well as in the exhibit it self. It is t he inventio n of 
Thomas M illen, th e gener al master m echani c of the Metropolitan 
road, of New York. The id ea is to provide si mple m eans for 
operating box sig ns from th e in side of the car or from beneath the 
hood. It f'O ns:,t s_ of a pair of beve l wheels contain ed in a casing 
at th e end of the sig n. To one of th e wheels th e sig n :s conn ected: 
the wh eel is, in fact, m ounted on the axis o f the sign. The axis of 

the other wheel proj ects down ward through the roof o f the car, or 
the hood, and terminates in a ha nd wheel, which is marked with 
letters indicating each one of the four sides of the box sig n. By 
turning th e wheel, any o ne of th e sign s can lJ e brou ght so as to 
face outward. T he sig ns on th e side of the car can be mo ved from 
the ce nter of the car inside: those on the h o,Jd can lie mo ved with ­
out leaving the platform. 

The new Dedencla gong struck mo st street railway men who 
;;aw it as being both nea t anti efficient. Th e mechani ~m consists 
of a treadle and weighed hammer. The treadle when not in use 
can be locked down, so that the gon g cann ot be run g by acc ident, 
nor by the jolting of th e ca r. T he blow 1s deliv ered afte r the 
treadle has reached it s lowest point an d when the hamm er is en­
tirely clear from the treadle, so that the soun d is always clear and 
distinct. T he hamm er does it s work by inertia, and drops back 
after stri1~i n g the gon g, producing a clear rnusica l note. In put­
ting it up the o nly carpenter work needed i~ the cutting of a 3-in. 
hole through the platform and the setting of a few wood sc r ews, or 
~m all bolts. Track sc rapers have been made uf almost every con­
ceiva bl e form, but th e Littell scraper, as shown at the Drill exhibit, 
is certain ly the simplest. It is put in operation by a mere touch of 
the motorma n's foot, and it is said that more than once, in case of 
;-; 1Jerso n fa llin g upon the track , it ha s been clroppecl so quick ly as 
to µrnent the body from going under the wheels, and thus ha~ 
saHd life. It is easi ly attached by bolting the plank on which i t 
is mounted to the platform timber s. It do cs not in any way di s­
figure the car. 

The Drill truck models, in parl o r G, Hotel Brunswick. were 
rieces of workm anship which were greatly admired by those who 
saw th em. T here were three trucks, repre se nti n g the Eureka, th e 
the Perfect. or No. :7. and the "Ideal," th e latter being fo r four­
wheeled cars. The se models were beautifully made ia brass on a 
scale of 3 ins. to th e foot, eac h deta il clown to th e smallest be in g 
c,c curately r eproduced. The Eureka maxim um traction truck 
model was double. and a frame represented th e floor frame a nd 
platfrom of a car and was m oun ted upon the pair. T he value of 
complete models of thi s kind is very much under-estimated. By 
mean s of them details of construction and operation can be more 
readily explain ed and under stood than when a full- sized truck is 
presented for examination. in whi ch the parts are so large as to 
hide each other. This advantage of the model over the truck was 
e~pecially noticeable in th e case of the Perfec t truck. By the aid 
of th e model the peculiar fun ctions of the different parts were 
inuch more readily grasped than wit h the truck it se lf. The tim e. 
labor and mon ey expended in producing th ese elegant specimen s 
of model makers' work were,doubtl ess well inve sted. It may be 
noted in passing that all these model s were produced in the works 
of th e company without outside assistance. 

THE GENERAL ELECTRIC CO'.\IPANY did not con sider 
it necessa ry to make any special exhibit of its apparatus, as all th e 
l;reat dynamos no,, used to furnish current to drive the str eet 
cars of Boston were built in it5 works: many of the m otors were 
d its manufactur e, and with few exception s, every switchboard 
and controll ei. T he Boston ElcYated Railway system has in use 
exampl es of the lates t types of th e c lec tric railway machinery, 
built either at Lynn or a t Schenectady, and, like the work of Sir 

THE 27-G TRUCK 

Christopher vVr l.'.n in London, if inquiry were m ade for the m on u­
mrnt of the General E lectric Company, the vis itin g deleg-ate had 
but to look around him. Th e company, th er efore, decided to 
show in the Conv ention Hall not so much g r edt facilities. as the 
world-wide use of its apparatus. Consequently, a huge globe 
representing the earth wa~ brnlt up of papier m ache upon a frame 
work of wood, and placed at th e end of th e hall where nothing 
intervened between th e fl oor and the roof. Thi s g lobe rested upon 
a black pedestal picked out with gold. T h e continents and oceans 
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were plainly depicted by the scenic arti st of the T remont T heater. 
T h e g lobe was built in fi fty-four distinct sections to a scale of 31 2 

miles to 12 in.; was 2 5 ft . 2 ins. in diameter, and weig hed 3 tons. 
T h e pedestal was 16 ft. in diameter, and the g lobe was placed in 
ex actly th e position occupied by the earth itself in th e solar sys­
tem, the north pole being indicated by an incandescent lamp of 
100 c.p. . Two thousand, seven hundred square ya rds of papier 
mach e, in nine layers of 300 sq. yds each were employed in 
the con !':truction of the g lobe, th e building of which occupied just 
two m onth s. Dotted over th e g lobe, thickly in th e United States, 
less thickly in E urope, and Eparsely in the less civili zed coun­
tri es, were sroall incandescent lamps of di ff erent colors, each lamp 
representin g th e location of so me city in which the General E lec­
tri c company h as some typical installation; 400 lamps were em ­
ployed. So fa r as the nu mber of plants was co ncerned, thousands 
of lam ps would have been required to g ive an idea of the ramifi ­
cati ons of the business of this co mpany over th e g lobe, but , as 
each lamp receptacle covered aLout l sq. in. on the g lobe, or what 
would m ean on the earth 's surface some 500 sq. miles, 400 lamps 
suffic ed. H ad the requisite num ber of la mps been em ployed, New 
E n gland alone on this globe wc uld have been covered wi th closely 

occupying the plane of the elliptic, upon which once a minute trav­
eled a miniature trolley car, labeled '·world circuit." The globe 
will r em ain in place during the Mechanics' Fair, and will then be 
taken down and sent to Paris, where it will occupy a prominent 
position in the Electrical Building at the Exposition of 1900. The 
space behind the globe was set out with comfortable chairs for the 
ben efit of visitors. H ere al so was set vp a model plant t o 
show the practical working of the Thomson car recording 
meter, consisting of a G. E. 800 motor, an R-r r con­
controller and the necessary resi stances, the car m eter, fuse 
and a fo rm M circuit breaker. The load was appli ed to the motor by 
means of a brake working on a pulley keyed to the armature shaft. 
Behind this plant was an instrument board, on which were exhib­
ited the latest types of astatic volt and ampere meters, inclined 
coil switchboard and portable instruments , motor vehicle meter, 
and edgewise ammeter, all g rouped around a type M station re­
cording wattmeter r eadin g to 8000 amps. On an easel a framed 
$ign showed the rail roads in the vicinity of Boston employing 
General E lectric apparatus and th e details of their equipment. 
Above th e instrument board hung anoth er illuminated sign-the 
complement of the g lobe-settin g fo rth the railway record of th e 

EXHIBIT OF THE GENERAL ELECTRIC CO. 

set lamps, thirty to fo rty ti er s high from t he surface. The in­
stallations included those fo r street car propulsion, for mill or 
mine work, o r fo r lighti ng purposes. No bet ter idea of th e ex­
tent to which Ameri can ideas on matters electrical have permeated 
th roughout the wh ole earth could possibly be gathered than from 
a glance at th is g lob e, and th e mind reverted to the names of 
Edison, T homson, Vandepo ele, Sprague, Brush and others wh ose 
practical genius made th is world-wide use of electricity possible. 
Each country was indicated by it s national fl ag , and th e Stars and 
Stripes fluttered not only over th e U nited States, but also over 
Cuba, Porto Rico and the Sandwich and Philippine I slands. 

Th e interior of the globe was richly uph olstered, the decorative 
color scheme being worked out in pink and green. Th e air was 
kept cool by revolving electric fans , and the lighting of the in­
terior was all indirect. An auro ra boreali s effect was secured over 
the n orth pole of the globe, both inside an d out , by groups of small 
oran ge red lamps, and the southern polar li ght was represented by 
a row of lamps concealed between the globe and th e pedestal. In­
deed, the globe seemed to issue from the glowing m ass below, in 
accordance with the beautiful theory of nebular generation. The 
course of th e sun around the globe was m '.lrked by a small track 

company, which has manufactured and sold up to Sept. r, 1898, 
2285 railway generato rs, aggregating 423,101 h.p.; 52,841 railway 
m otors, aggregating 1,270,865 h .p. , and 50,000 seri es parall el con­
trollers. Let in to the pedestal of the globe were two spaces fitted 
with shelves, on which were shown th e most recent types of over­
head material, circuit breakers, lightning arresters, etc. The en­
tire convention h all was li ghted from G. E. inclosed arc lamps. 
H eadquarters were establi sh ed in the Hotel Brunswick, where, in 
th e Venetian room, several albums containing photographs show­
in g th e wide diversity of General Electric work and a fine col­
lection of m edals and diplomas were set on the tables. W. J. 
Clark, general m anager of the railway department, had the inter­
ests of th e General E lectric Company in his care, and no complaint 
was h eard of it s h ospi tality. Mr. Clark was assisted by th e fol­
lowing representatives of the company: C. B. Davis, F. M. Kim­
ball, C. C. Pierce, C. D. Haskins, S. B. Paine, G. E. Steele, of 
the Boston office : R. H. Beach, T. Beran, J. J. Mahoney, T. A. 
Branion, W . G. Bushnell , of the New York office; Theo. P. 
Bailey, of the Chicago office; G. D. Rosenthal, St. Louis office; 
H. J. Crowley, Philadelphia office; A. D. Babson, Baltimore 
office : A. S. H eywood, Atlanta office. The supply department 
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at Sche11 ecta dy was re presen ted by J. R . Lovejoy, ge neral man­
age r; H . C. Wi r t , eng ineer, and J. K. A itken. T he rai lw"y de­
partment , by 'vV. B. Pot ter , chief eng in eer ; F. E. Case, E . D . 
P ri est , L. C. Batc helder and C. A. Bar ry ; the patent departm ent , 
by A. F . McDonald. 

TH E W ESTINGHO U S IZ E L E CT R I C & lVI AN UFACTUR ­
I N G CO TVIJ 'A NY fu rn ished 0ne o f th e 111 0.,: t curious and inter ­
esting ex hibit features whi ch has ever been seen at a con \'e n tioll . 
T he company' s space was at the very entrance to the asso ciatio n' s 
meeting room , and att ention would fir st b e called to it by a sharp 
;rnd constantly increasing crackling sound of an odd character. 
T his woul d soon beco me so insistent a s to practi cally drown con­
versat ion, and eventm1 1ly, pe rhaps, to cause more or less pro-

::.l rect c:1 r mai n !->Wil ch, th e new W csti ng huuse street car ca1wpv 
ci r r 11it br eake r, the K-1 r-A diverter, a new 'vVcs tin ghfiu se fu se 
bl ock, a s witchboard operati ng the exhibition plant , a rotary tran'>­
fo rm cr switchboard, an al ter natin ~ <Trrcnt motor, and an exciter 
co 11 11 ectcd with the rotary tran sform er, Th ere wcr 0 al so a num ­
ber o f electric fan s in operat io n in th e exhibit, includi n g the new 
\ Vcs tinghonse dir ect current fans just put upcm the market. A 
la rge va ri ety of th e Sawyer-M an elec t ric lamp s was also shown. 
together ,vi th a number of detail appliances o f greater and less in ­
teres t. I'he comp,,ny had on exhi bi tion in the basement , two 
No. 49 W estinghouse motors mounted on a P eckham t ruck_ 

T he representa tives of the Vv estinghouse Company present -at 
th e conve nti on were fo urteen in number, as follows : Frank IT 
Taylor , g1:11eral sales manager; L. E Iml ay, vV. :\1. Alexand er. 

GROUP OF VISITORS TO PLY MOUTH ON SEPT. 8 

fanity. A t thi s point, however, the cracklin g would cease, only to 
be r epeat.:' d at comparati vely fr equent i11ter vals on th e f01:mation 
of anoth er g ro up of curi ous investi gator s. T h ere wo uld then be 
seen at one side of the ex hi bit a large board, co nstructed o f thi ck , 
heavy g lass and bearing on th e front, in m etal lett er s, the words, 
"The Name of v\' tEtingh o use is a Guarantee.'' T hose who pushed 
their investigation ia r enough fo und the back of the g lass board 
was covered with large sheets of m etal fo il. Over in one corner 
was a rotary com •c-rter which obtained curr ent fro m the Boston 
E lectri c Cornpany's lin es at 500 Yolts direct , and changed it in to 
a 380-vo lt alternati ng cur rent , whi ch fed two t ransfo rm ers, whose 
effect was to still furth er r educe the n)ltage fro m 380 t o 200. T his 
200-volt alternating current th ence passed into a h igh tension 
transfo rmer, fro m which a 60,000-volt altern ating current issued. 
The wir es from the hi gh tension te rminals of thi s transfo r mer 
passed one to the m etal lett er s on the board, and the oth er to th e 
tin foil a t the back. On starting the rotary transfo rmer the vo lt ­
age b etween th e £runt and back of the g lass board woul d be r aised 
to such a point a s to cause " lightning discharges" to pass oyer 
the surface of the g lass between the letters and the ti n fo il , and as 
the voltaQ,'e was increased these fla~:bes would b ecom e almost 
terrific in ~their inten sity , whil e the sm ell of ozone would pen etrate 
to quite a di stance from the board. A s a matter of fact , the volt­
age used did not exceed 40,000 to 50,000 in p t oducing th ese effects, 
a~ it wa ~ feared that the m aximum voltage m igh t possib ly break 
throug h ch e glass it self and shor t circui t the transform er . It is 
interesting t o know that about twelve apparent kil owatt s were 
required to run thi s exhibit feature, though the actual power was 
but about 8 k.w. 

E lsewhere in the vVestinghouse Company's exhi bition space 
were fo und a number of features interesting to railway manage rs. 
Perhaps the m ost novel one was a complete set o f apparatus for 
operating power s tation switchboard s by compressed air. T his 
con sisted o f an upri ght pos t carryin g th e air Yalves. fr om which 
pipes were led on th e one side to the new 'vVestinghouse rotary 
air pump (in thi s case of 2½-h,p. capacity), and on the other to th e 
cylinders which operated a heavy three-po le pneumati c main 
switch and an automatic circuit breaker. The post also carri ed an 
ammeter and apparatu s fo r switc hin g the station volt m eter in to 
circuit . In practice it is intended th at these posts shall be grouped 
in a conveni ent place in the power station at any desired di stance 
from th e main switchboard, and the entire stati on can thus be put 
under the control of a single operato t witho ut the slig htest per­
sonal danger from arcs o r short circuit s. T here were also ex­
hibited th e W estinghouse No. 49 (35-h. p.) railway moto r op e11 
and with a separate armature, the Westingh ouse 38 B. (50-h.p. ) 
railway motor with parallel side bar suspension, th e W estinghome 
12 A (25-h.p.) r ailw~y m <? tor , several controller s, a tank li ghtni ng 
arrester , a W urts !tghtmn g arreste r, a st reet car ch oke coil. a 

N. \V. Storer, H. D. 11durcl ock, Mauri ce Coster, o f Chicago : 
Charl es 1--\.. Bragg, manager Philadelphia office; Calvert Townley, 
manager Doston office; R. S. Brown, H. M. Southgate, of Boston ; 
H . C. F arnsworth, m anager Boston o ffic e Sawyer-}Ian Lam p 
Com pany; J. R. Gordon, of A tlanta; C. C. Frenyear, of Buffalo , 
and T homas A h earn , of A h earn & Soper, Ottawa, Canada. 

----♦♦♦----

Veterans at the Convention 

A mong the fa mi liar faces at th e Co nYent ion were many who had 
engaged in the early elect ric rai lway work in Boston and indul ged 
in r eminiscences of the tri als and vicissitudes which \\'ere comm on 

FOUR V ANDEPOELE MEN AT THE CONVENTION 

wh en that work was perform ed. Among th e p io neers were fo ur 
wh o had been associated wi th Vandepoelc: , and form ed, so to 
speak, a corporal' s guard of those who had en gaged in the historic 
work on the fir st electri c railways. Th e ph otograph er of the 
ST REET RAI ~ W A Y J o u RNA L succeed ed in catching a group of these 
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members of the "old g uard" standin g in fro11t of th .: association 
building one day during the meetings. T hey are R . J. Ran­
dolph, general manager of the Sterling A rc L amp Compa ny; C. E. 
F lynn, general manager o f th e Carbondal e Tractio n Compa ny; 
E lmer P. :Morri s, o f New York, and vV. N . Sheaff , of S heaff & 
J aastad, o f Boston. l\ l r. Randolph was thc fi rst selling agent o f 
the Vanclepoele Compa ny, a nd Mess rs. l\J orri s, FlynH and Sheaff 
,,ere engaged in the constru ction departm ent of th at company in 
1881 , and later, in 1885, assisted }lr. Va ncl epocl e in his ear ly el ec­
t r ic rai lway work. _ __ _____. .. .._ __ _ 

An Electric Locomotive for Small Lines 

In o rder to meet the demand for a medium and li ght 5ervice 
electric locomotive, Laing, \Vharton & Down, Ltd., of London, 
have r ecently brought out a sm all electric locomotive, which is 
shown in the accompanying illustra tion. T his parti cular pattern 
is the outcome of co nsiderable experience in the des ignin g and 
comtruction of electric locom otives, and it is beli eved that it will 
come into extended use for hauling li ght loads. 

The entire weigh t of the locomotive is 4 tons, a nd it is des igned 
to be able tn haul c1 maximum load of 16 tons up a max imum 

grade of 1 in 40 at a maximum speed of 6 miles per h our. A s 
wi ll be seen from the illu stration, a comfortable cab is provided 
fo r th e motorman, the front sid e of th e cab havin g one singl e pan e 
of p late g lass , so as to g ive an un o bstructed view. O n the roof is 
a swivelin g trolley o f the usual type, the troll ey sprin g bein g regu­
la ted so as to allow the troll ey wheel to travel at a di stance from 
the rail o f from r 1 ft. 5 ins. to 18 ft. A ccess to th e roof is bad by 
a set of permanent foo thold s and hancl g rips. The detai ls of thi s 
type of locomotive have been worked ont by J ustn s Eck.- chi ef 
eng ineer to Lai ng , vVh arton & Down, Ltd. 

The particular locomoti ve sh own will be u sed for haulin g ordi­
nary g oods trucks on a private sidi ng, over a mil e a nd a quarter 
long , in th e north o f E ngland, and wil l replace a t eam of about 
fo rty horses now doing the work on th e publi c road. The locomo­
tive will be mounted on a Brill N o. 21- E so lid fram e truck, having 
a wh eel base o f 6 ft. Two " \Vha rclown" No. 3 S 25 h .p. motors are 
u~e cl, designed to operate at 450 r.p.m., and employing from 500 to 
550 volts. The truck u sed is secured by m ean s of fo ur diagonal 
braces and two face plates on either side to the buffer frame work 
of th e locomotive body , in addit ion to the usual gripping bolts, to 
enabl e shunting in th e o rdinary way and to all ow the coupling 
chains to become slack. The locomotive is further equi pped with 
a Garton lightning arrester and two emergency switch es of the 
''Whardown" pattern , one controller, two Sund boxes, and emer­
gency el ectric brakes on both axl es, in additi on to the regular 
wheel brakes. 

-----♦----
A New Car Fender 

A new car fen der whi ch has been designed with the particµlar 
idea in view of m akin g it as effec tive on uneven roadbeds as on 
smooth pavements. has recently been placed upon the m arket by 

the Hipwoocl-Darrett Car and V chicle Fender Company, of Bos­
ton . T h e lower part of the fender is divid e,] into five pieces, each 
pi ece r esembling an overturn ed scoop or shovel. T h ese fivc part s 
arc so adj usted by means of springs that when in actio n they will 
fa ll into any depression in the roadbed or wi lJ climb over any high 
places. 

T he fender, wh en in its normal position, is held about 4 or 5 ins. 
above the ground and is dropped into its operati ng position by 
pressing a large leather button on the fro11t platform. Immedi­
ately behind the five pieces compris ing the lower part of the fender 
is a large dashboard proj ector made of flexible steel bands. The 
different parts of the lower portion of the fender are so arranged 
that they wi ll r ebound for a sh ort distance when they strike an 
object. This greatly reduces the shock to a per son that is struck 
by the fe nder. The body or obstacl e struck slides up the r;coops 
and is met by the fl exibl e upri ght bands. Guards are also pro­
vided to pre\'ent the body from rolling off the fender. 

----♦------­
Patent Car Gate 

T he car gate shown in the accompanying illu stration is known 
a!> Wood's patent gate and is man ufactured hy th e R. Bliss Manu­

facturing Company, of Pawtu cket , R. I. This de­
vice is designed for steam. electri c and cable rail­
way cars, and is show n in the engravi ng as ap­
plied to an electric car. 

As will he seen, the device is li ght , stron g and 
durab le, and when closed fits cl osely to the encl 
panel of the car , so that tt is entirely out of the 
way. This gate has come into very extended u se 
and has been adopted by a mtmber of the largest 
steam and electric railway systems, including the 
New York, New Haven & Hartford Railroad, 
Boston & Maine Railroad, Maine Central Rail­
road, Chicago & Grand Trunk Railroad, Chicago 

& Northwestern Rai lroad, Central Rai lroad of New J ersey, Doston 
E levated R ailroad, Conso li dated Traction Company of J ersey City, 
the Brooklyn Heights Railroad Compa ny, the Third Avenue Cable 
Rai lroad and th e St. Loui s & Suburba n Railway. 

•• 
Annual Clambake of Well Known Electrical Works 

T he annual clambake tendered to the electrical fraternity by the 
American E lectrical Works, of Providence, R. I., was given on 
Sept. IO, at P hilli psdale, R. I. These clambakes are now looked 
upon as o ne of the great events in th e year in electrical circles by 
those who are fo rtunate enough to be among the invited guests, 
and the one given r ecently was even more elaborate and pleasing 
than any previous dinner given by this company. A bout 300 
g uests were present, and the weath er, the splendidly appointed din­
ner a11d th e souvenirs were all that could be desired by the most 
fastidious. The souvenir given to each g uest of the company thi s 
year was a handsome pipe and a package uf tobacco, which ap­
peared to meet with the unqualified approval of all present. 

-----♦----
At the annual m eeting of the Union Traction Company, of Phil­

adelphia, held Sept. 21, the old board of directo rs was re-elected in 
its entirety, consisting of Thomas Dolan, William L. Elkins, Alex­
ander M. Fox, James McManes, John B. Parsons, William H. 
Shelmerdine, Alfred Smith, J. J. Sullivan, P. A. B. Widener, 
George D. Widener and John Lowber W elsh. John Lowber 
\Velsh, president of the Union Tracti on Company, had refused to 
be considered a candidate for re-election as director, but on the 
personal appeal of one of the largest stockho\ders, who also held 
proxies for a very large number of small stockholders, he finally 
consented to re-election. 
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Consolidation of the Westinghouse and Walker Companies 

O n F riday evenin g , Sept. 16, th e fi na l paper s were sig 11 ed fo r 
th e consolidati on of the W es tin gho use E lect r ic & Manu fac turin g 
Company and th e W alkl'r Company. In connecti on with th is 
transacti o n th e fo llo wing statem ent has been issued by George 
\Vesting ho use, Jr., pres id ent of the \ Ves tin gl10use Co111 pany : 

"The elec t ion thi s clay of R oswell P. F lower and Anthony N. 
Brady as m embers of the board of direc tors of th e Westi n g house 
E lectri c & l\ianufact urin g Company, to rep resen t th•~ interests of 
the form er s tockh olders of th e \Valkcr Co mpany, completes th l' 
uni on of the interes ts o f the W alker Company, of Cleveland , with 
th ose of the W estin g ho use E lec tri c & l\Ia 11u fact urin g Com pany. 
Th e purchase by the vVestin g ho use Compa ny includes sub stan­
ti ally all of th e o utstanding stock and ail hut $850,000 of the 
$2,500,000 o f the 20-year bo nd s of the \ Valh:r Company, the $850,-
000 r emainin g a fi r st li en upon the proper t.v. T he recent sale hy 
the W estin ghouse Company of $ 3 ,0 0 0 ,0 00 o f debenture certifi cates 
has erroneously been connec ted with thi s transacti on. T he ent ire 
proceeds of the sale of these debenture certifi cates were used in 
retiring the fl oatin g and o ther debt of th e company , as previou sly 
announced. 

"The increase in the to ta l yearly fixed cha r ges of 1h e Westing­
house Company, du e to the purchase of the V\1alker Com pany, will 
be but a little mo re than the sum that th e \ Valk er Com pany has 
been expending a nnually in defendin g pate11t liti gation instituted 
by th e Ge nera l E lec tri c and th e \Vestinghouse com pani es. T he 
acqui siti on of the \ Valker Company wi ll , by reason of the agree­
m ent o f March 3r, 1896, between th e General E lec tri c and vVest­
inghou se compani es, p ut an end to thi s patent liti gation and very 
large anuu al expenditure on bo th sides. T he busi nes s of th e \Valker 
Company, as a controlled company of th e vVesting housc Com­
pany, will be entitl ed to the protection of th e patents of the W est­
inghouse and General E lectri c com pani es . and will in all respects 
be subj ec t to the agreem ent between these two companies in rela­
tion to patents. 

"Th e \i\!estin gh ouse Company regard s the busi ness and good 
will of the W alker Company as a \'a luable acq ui si ti o n , especially 
as the \Valker Company b rings with it upward of $1,250,000 un­
filled orders. The vValker Company has at Cleveland modern and 
extensive wo rks, -equipped with m achinery capable of manufactur­
ing the la r gest types of railway apparatus, awl wi ll , with the wo rks 

.. o f the W es tin ghouse Company at East Pittsburg h , constitute a 
manufacturing plant second to none in th e country . T he capacity 
and profits of the two compani es wi ll be incr eased by carefully 
harmonizing the m a n11 fac turing and sellin g operation s. and the 
direct savin gs ther eby effected should exceed the fixed charges in ­
curred by the purchase of the vValker Company. T he shipm ents 
o f both compani es. owin g to the lar ge order s o n han d. have been 
increasin g durin g the past fe w m onth s, and exceeded $750,000 for 
August. 

"The total fi xed char ges of the vVes tin ghouse Comoany, incl ud­
ing those d ue to the \ i\!alker p urchase an .i the cl i\'ic.lend s on its 
preferred stoc k . will be $.,12.000 per m o nth ." 

T o George \Vestin gh ouse. Jr.-one of the m ost remarkable b usi ­
ness m en oi thi s generati on . combining. as he does. fi ne im·entiw 
and en g inee r ing ability. with stron g practi•: al comm on sc: nse in 
fin ancial ancl comm er cial m att ers-is undoubtedl y clue th e credit 
fo r bring in g about thi s consolidati on at a time wh en the acl \'an­
tagcs to be der ived from the r em oval of the vValker Com pany as 
a seriou s competito r in th e fi eld could b est be reali zed. Lar ge and 
\·aluable contract s fo r electrically equipping important elevated 
and surface rail way system s are soon to be placed . and it has been 
well unders tood fo r som e ti me that th e \Vaiker Company was in a 
positi on certainly to dictate th e pr ices at whi ch th ese cont racts will 
be let , and also to bri1~g im portant influence to bear toward the 
ac tual securin g of them . A t o ne st ro ke i\fr . vVestin gh ouse has re­
m oved thi s competiti on fro m the fi eld , and at th e sam e tim e ha s 
g reatly imprm·ed th e chances of hi s ow n company fo r se curin g 
th ese contracts. T he entrance of ex-Gm·ernor F lower , Antho ny 
N . B rady, J ames \ V. l linckl ey and Perry Belm ont into the W est ­
in g t10use d irecto rate is an important feat11re of Mr. W es ting­
house ' s plan, as th ey will d oub tless influ ence contracts in m any 
direc ti ons aside from the la rge marke ts in m any citi es. whi ch they 
completely control. 

Major J. 'vV. Hin ckley. president of the \ Valker Company. has 
had an important influence in shap ing the lat te r 's bu sin ess poli cy, 
and has been a tireless worker in it s behalf. T hou [!, h a man of 
la rge and varied fin ancial and bu siness interests. thi s in th e elec­
t ri cal fi eld has been in m any ways hi s favo rite enterpri se. and to 
its developm ent he has g iYcn m uch o f hi s tim e, and has secured 
for the Walke r Company no t a few i1 npo rtant strategic and com­
m ercial advantages. A m o ng th e o rder s recently closed by the 

\ \Talker Company may be m enti oned one IC>r 500 W,ilkn motors . 
1,lacccl in Pa• is a lew weeks ago, and an "rrkr for 1,00 \Valker 
mot,J rs ancl OIJO \ \Ta lker cont roll er», pl aced IJ y the Bruoklyn Rapid 
Transit Company early in Septemlil'.r. 

It is u nder stood that che \Val kl'.r Com pa11y will retain ib Sl'.p­
ara te crimmerci;d l'.X istenc e fo r thl'. p resl'. nt, at kast, and p('l'hap s 
permanentl y, and that so iar from redu ci ng 1l1e forcl'. ;,t th e Ckvl'. ­
lancl fa cto r,v, it may e,e11 be increasl'.rl. as it has hl'l'll well k nown 
fo r some tim e that the factory fac iliti e'i " f th e Wes1ing house C()m­
pany are inadequate fur their constantly in creasi n g !Ju~inl's,. 

Sidney JI. Short, vice-pres ident of th e W :1lke r Company and the 
man to who m the credit is clu e for building up it s lar g e linl'. 
of successful apparatus. is a promin ent fi g ure in the elect ri c 
railway indu stry to -clay a t hom e and abroad. Th e hi sto ry uf the 
\ Valker Company and a har e statement of the character ancl 
amount of original d es ig nin g and construction wo rk which has 
been done dur in g th e past fou r years. are intetT~tin g ancl well 
worth r ecoll ection . 

Th e fir st product of the W alke r Company wa s the Walker spring 
nrnnntecl. st reet ra il way moto r brought out about fo ur year s ago. 
T here were r apidly design ed, built and placed upon the market, a 
co mplete se ri es of this type of m otor. ranging in size from 20 h .p . 
capac ity fo r 31-in. gage track to 200 h.p . capacity for elevated and 
hea,·y railroad service. Thousands of th ese motors have been 
man ufactured and shipped to all quarter s ( f the g lobe, and it is 
claimed for them that not one h as been returned to the sh op for 
failu re to cloth e work for which it was sold. Forty differen t sizes 
o f generators, rang ing fr om 25 k. w. to 3000 k. w. ( the larges t gen­
erato r in the world. now under construction inr the Boston E le­
\'ated Rai lway Company ), ha\"e a lso been des igned , built and put 
into servic e in thi s bri ef peri od. Nearly all of th ese machines 
have been of the dire ct connected type, and built fo r isolated and 
central lighting, power and rai lway station s. 

On both generators and m o tors ther e ha.; been intrnclu cecl th e 
Pew so-called " straight out winding," which is now a feature of 
modern electrical machinery, and whi ch represents an enormou s 
advance over previous methods of windin g. Th e W alker dynamos 
and m otors ar e noted for their high efficiency, simplicity uf con­
structi on , and th eir sturdy ability to take heavy overloads without 
destru ctiYe sparki ng at the commutators. Many other detail im ­
pr ovement s of great importance ha\"e also been introduc ed in th e 
design and const ruction of these motors and generators. such as 
the slidin g of th e generatin g fi eld irame len g thwi se of the shaft of 
the machine. so as to uncover th e a rmature and field , for in spec­
tion, cle~ning an d r epair without di sturbing j ny of the parts of th e 
machin e; the maki n g of motor coi ls entirely of flex ible cond uctors, 
avoidin g soldered joints : th e placing of motor bearings entirely 
outside the motor cas ing. ther eby excluding oi l from the interior 
o f the motur: the hinging of th e lmy er half pf the motor in such a 
way as to permit it to swin g clown without di sturbin g the arma­
ture or th e , u spen sion : and the spring suspension of the motor 
rwer the a:\.le, a s well as at th e side furthest from th e ax le. 

Amon g the later work carri ed out by the \\Talker Company is 
rn e development of a full line of a lterating current apparatu s 1)! 

th e " rotary fie ld stati onary armature" type, of wh ich about 15,000 
.l' .p. in generators. motors and r o tary conYerter s is now under 
con stru cti on: the development of a full lin e of switchboard ap­
paratus. and th e introduction of th e solenoid bl ow-out cont ro ll er. 

It will eas ily be seen what an immense amount of tec hnical work 
is repre;:,ented by these achinem ents. .-\t th <' encl of the first year 
after th e introd uction of th e manufact ure oi electric apparatus into 
the vValkcr Company's shop s. the g r oss sales of manufac tured 
product were more than doubled. ancl at th e present time. fo ur 
years after th is introduction. the annual bu si ness of the company 
has inc r eased tenfold. One-half the factory 011tput is shipped to 
E urope, and th e company ha s come tn be r ecogniz ed all over the 
world as on e of the th ree la r gest .-\m eri can concerns en gaged in 
the elec tr ical manufacturin g bu siness. 

It is needless to say that ;:hi s enormons de,·elopm ent of bu si­
ness ha s required large aclclition s to the capital invested, ancl in 
1896 a r eor ganization was made. by wh ich the \Valk er Company 
succ eecl ecl to th e businl' SS of the o ld \ \Talk er Manufacturing Com ­
pany. Cle\'eland capital was ::it first soug ht io r and nbtai necl. h ut 
nen tually i\fessrs. F lower. Brady ancl Hin ckley , wlw a re, as ha s 
been prev iou sly m ention ed. large purchasers of electric railway 
apparatus, wer e in vi ted to become stockholders in the \ Valker 
Com pany, ancl fin ally ob tain ed by purchase a con tro ll ing interest. 

•• 
The vYaba,,h R ailroad Compan y bro ug ht some sixt,v or sen:nty 

delegates frnm Ch ica go alo ne o n special cars at tached to th e Con­
tine ntal Limited. and never was a host more uniYersally prai sed 
than N. C. Keeran, S, P, <111(1 T , A. 
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Well Known Engines in Boston 

T he Rice & Sargent E ng ine Company, of Providence, R. I.. 
equipped. one of th e principal station s of the Boston Eleva ted 
Railway Company with two cross con~pound Rice & Sargent en­
g in es of 1500 h.p. each. These engin es are g iving excellent ser­
Yice, and this station has one of the best records fo r econo my of 
operation of any of the power houses on th e sys tem. 

•• 
Contracts for Another Long Distance Transmission Plan 

The \1/estinghouse Electri c & Manufacturin g Company, of 
Pittsburgh, has recently been awarded the entire contract for 
equipping a station to be built for the Snoqualmi e Falls E lectri c 
Power Company, at Snoqualmie Fall s, \ i\Tash. The plant will be 
.... 5 miles from Tacoma and 31 miles from Seattle, and the current 
is to be transmitted to both o f these cities. The contract involves 
the building and deli very of four three phase rotary armature gen­
erators having a normal aggregate capacity of 6,000 k.w. and 
which are to be directly conn ected to water wheel s: two 75 k.w. 
kodak exciter dynamos, also to be direct connected to water 
wheels: hig h and low potential switchboards for main power sta­
tion and substat io ns at Seattle and Tacoma, involvin g seventy-six 
marble panels, with a ll neces sary instruments, switches, etc.: high 
tension o il insulated static tran sfo rmer s havi ng an aggregate 
capacity of 10,875 k. w.: rotary transformers with a total ou tput of 
2,700 k.w. and six type C motors developin g 1,600 h .p., with ade­
quate lightning protection at both ends of the line. 

•• 
The Bureau of Information 

The Bureau of Information was o ne of the mo st popular 
innovati ons at the Convention. It was located near the en­
uance of the meeting hall and close to the headquarters of the: 
STREET R.<\tL\L\Y J ouRNAL. Circulars we re di stributed early in 
the Conyentio n , sta tin g that a "Bureau of Information had been 
establi shed for the comfort and con Vl"!li ence of all who a ttend the 
Convention. " The booth was suppli ed with private telephone, 
~tenog rapher s, etc. It was also a popular resting place fo r the 
delegates during their trips around the exhibition hall. The 
bur eau was in charge of Robert J-I. Derrah , of the Boston E le­
vated Railroad, who secured m any new fr iends, as well as favo r ed 
old ones, by hi s many courtesies during the duration of the Con­
\"ention. ____ ._.__ __ _ 

Personals 
:\1 R. WI LLIA:.\I G. HOWELL, scin u f Admiral Howeil, has 

just taken charge of the Chi cago office of the J ohn Stephenson 
Company, Ltd., of New York . 

:.\1 R. ELIAS VANDER HORST, \\"ho has been for some time 
the New England representative of the John Steph enson Com­
pany, h·a s just been attached t o the New York office of the co m­
pany. 

i\ lR. GEORGE W . KNOX, JR., electri cal engi neer of the Chi ­
cago Street Railway, was marri ed Sept. S to Miss Meers, oi North 
£yanston, Ill. The m any friends of l\fr. Knox offer him the con­
g ratulatio ns of the occasion. 

:\IR. FRANK R. FORD, of Ford, Bacon & Davi s, eng ineers, 
of New York am! N ew O rleans, was mar ried A ug. 27 to Miss 
Donaldson. at Dingman' s Ferry, Pa. i\ lr. f'ord will make an ex­
tended wedding tour b efore his return to N ew York. 

MR. D. B. DYER. of Augusta, Ga., was prevented from a tt end­
ing the Street Railway Convention , at Boston, through the death 
of th e auditor oi hi s roacl. 1Ir. Dyer, however, takes as great an 
inte rest in the associati on as eyer and regrets exceedi ng ly that he 
wa,, no t able to attend th e meeting. 

MR. E. A. STANLEY, for merl y of th e J ackson & Sharp Com­
pany, an d now manager of the E lectric Railway & Tramway Car­
riage VVorks. Limited, of Preston, E ngland, has been in A merica 
for som e weeks past purchasing wood working and other tools for 
the equipment of the co mpany's new shops, which are to have a 
capacity of 600 cars per annum . Mr. Stanley sail ed for E ngland 
on Sept. 22. 

COL E UGENE G R I FFIN, whose regiment of Volunteer En­
gineer s left for Porto R ico some weeks ago, was taken ill shortly 
after hi s arrival on the island with dysentery, and by o rder of the 
authorities was sent to his home on the Hudson, where he is now 
recuperating. H e has lost nearly thirty pounds in weight during 
his illness, but is now better and is abl e to : it up, and intends re­
turning to Porto Rico as soon as possibl e. 

MR. GEORGE E. M ARTI N, who h as r ecently been connected 
with the \Ve5ting hou se E lectric & i\Tanufa cturin g Comp:my, of 

Pi ttsburgh, Pa., has seyered hi s connection with that company, 
and has accepted a position as m echanical e1~gincer- of the Spring­
fi eld Manufacturing Company, of Bridgeport. Conn. The latter 
company manufactures the well-known Springfield car wheel 
grinder. 

l\l R. W. H. TAYLOR has r esigned the vice-presidency of the 
Street Railway Publishing Company to 1ccept th e position as 
president and manager of "The Hub," a paper published in New 
York and devoted to the carriage inter es ts. l\Ir. Tayior has been 
active and faithful in the service o f the STREET R AILWAY Jo u RNAL, 
and, while in this fi eld, has made many friends , who will wish him 
every posible success in hi s new venture. In entering the carriage 
industry he does so with most flatt ering pro spects, and carries 
with him th e most cordial well wishes of a ll hi s former associates. 

rdR. F. E. DRAKE has been appointed electrical adviser to Mr. 
Ferdinand Peck, the Commissioner General of the United States 
to the Paris Exposition of 1900. Mr. Drake has had a very exten­
sive experience in electrical matter s and his appointment to this 
position will be of great advantage to the American exhibitors and 
to the Commission. He began hi s connection with electrical in­
terests as a railroad tel egraph o perator when but · 14 years of age. 
After several years in the operating senice, he was transferred to 
the civil engineering department , ancl sen ·ed in several capacities, 
including tha t of assistant divi sion engineer. Since 1890 he has 
been directly connected with the manufacturing industries, having 
acted as manager of the Standard Electric Company, a concern 
which played a most important part in the lighting of the World's 
Columbian Exposition, and in 1896 h e formed a partnership with 
W. D. Ball, of Chicago, under the name of \i\T. D. Ball & Co. , 
elec trical and mechanical engineer s. Thi s connection he severed 
in the early part of 1897 to accept the positio n as assistant to the 
manager of th e Walker Company, wh ere his former varied experi­
ence in elec trical and m echanical matter s has been of g reat ~,ervice. 

MR. ALFRED WISEMAN, A. M. I. M. E., of Birmingham, 
E ng land , chief partner of the E lectric Tramways Equipment Com- . 
pany, of that city, spent two weeks in thi s country last month, 
arriving Sept. 2, at Boston, and r eturnin g- to England on the 
"Campania" S ept. 17. His company is a very prominent manu­
fac turer of overhead line material in E ngland, and has made a 
hi g h reputation not only for stanclarcl appliances, but also for 
special materia l for contractors. Being engaged in engineering 
work. the company can follow technical specifications accurately 
and intelligently. The Electric Tramways Equipment Company, 
it is understood, will also engage extensively in the general elec­
tri c railway supply business, 'and to this end has secured the 
agency of a number of prominent A merican manufacturers, not­
ably th e R. D. Nuttall Company. Mr. Wiseman's chief object in 
coming to this country at thi s tune was to attend the convention at 
Boston, but he also found ti111e during hi s trip to visit Providence, 
New York. Philadelphia and Pittsburgh. H e expresses himself as 
g r eatly interested in the electric railway development which he has 
seen, and hopeful of a rapid advance in electric railway construc­
tion in Great Britain and Ireland. 

!VI R. D. W. PUGH and MR. JOHN A. TACKABERRY, who 
have been associated fo r a long term of years with the John Ste­
phenson Company, of New York, hav e severed their, connection 
with that corporation. No persons ha Ye been identified in a more 
intimate way or for a lo nger period of time with the development 
of the street railway industry than these gentlemen, and none 
probably haye a wider acquaintance in the street railwav field. 
1Ir. T ackaberry wa s connected with the d e>, igning and b·uilding 
department of the Stephenson Company ancl earned here a high 
reputation as a car builder. Undoubtedly a great part of the suc­
cess and renown of the Stephenson cars are due to Mr. Tacka­
!Jerry's thorough knowledge of street car constrnction. Mr. Pugh 
was engaged with the company in its selling department, in which 
he ac hieved a wide succes s. His record served to di stinguish the 
company, which he represented as an energetic ancl thoroughly 
up-to-date factor in the manufacture of street cars, though con­
servative in the bes t meaning of that term. Messr:-,. Pugh and 
Tackaberry have not yet announced their plans for the future, but 
will have the bes t wishes of their friends in whatever undertaking 
they may engage. 

•• 
Obituary 

LIEUT. WILLIAM TIFFANY, secretary and treasurer of the 
Sterling Supply & :Manufacturing Company, of New York, died 
recently of fever brought on through ha:·dship endured in the 
Cuban campaign. Lieut. Tiffany was the sen of George Tiffany, 
the well-known jeweler of New York, and grand-nephew of Com­
modore Perry. On the outbreak of the recent war he enlisted as 
a priyate in the Rough Riders, and was soon promoted to the 
position of corporal and then to sergeant. His bravery on the 
battlefield before Santiago earned for him hi s position as lieuten­
ant. At thi s place, however, h e contracted fever, and was then 



' 
l kTOllEH, 1898.] STREET RAILWAY JOUlZNAL. 

taken to Montauk Point, and later to Boston, where he died on 
Aug. 25.- · He was buried with military honors. 

•• 
AMONG THE MANUFACTURERS 

THE MONARCH STOVE & MANUFACTURING COM­
P ANY has secured as its Chicago representatives and for territory 
tributary to that city, the W . R. Garton Company, Chicago. 

THE DUPLEX CAR COMPA NY, of New York, r eports that 
it is receiving numerous inquiries concerning th e Duplex car and 
that a great interest is being taken in it , not o nly in America, but 
also in Europe. 

THE CRANE COMP ANY, of Chicago, Ill. , has issued a com­
plete catalogue containing 423 pages describing its entire line of 
goods. The catalogue contains dim en sions, tables of screwed and 
flanged fittings and valves, and also considerable useful informa­
tion for mechanical engineers. It will be sent upon request. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, 
Conn., has the contract for furnishing steel work for th e M emorial 
Hall, being erected at Westerly, L. I. This building is to be fir e- . 
proof throughout, with steel floor beams and columns support­
ing the floor structure and steel trusses and beams for the roof. 

THE WHEELER REFL E CTOR COMPANY, of · Boston, 
"!Vfass., received a number of visits from delegates to the street 
r·ailway convention, and took a number of orders for it s head­
lights. This company makes h eadlights o f various styles, and re­
ports increasing activity in this department. 

THE H. W. JOHNS MANUFACTURING COMPANY, of 
New York, through its New England agents, secured the order for 
all the overhead material to be used in the construction of the 
Portsmouth and Dover Street Railway, of Portsmouth, N. H., 
which is owned by the Boston & Maine Railroad. 

THE McGUIRE MANUFACTURING COMPA NY, of Chi­
cago, is having the usual rush at this time of the year. It reports 
orders for the month of August for 300 new Columbia stoves, 17 
snow-sweepers and 260 trucks, and the officials of the company ex­
press the belief that this fall will see the best business the country 
has seen for several years. 

THE DUFF MANUFACTURING COMPANY, of Alle­
gheny, Pa., writes that the Circuit Court of the United States, 
\1/ estern District, of Michigan, Judge Severens, has granted a pre­
liminary injunction restraining the Kalamazoo Velocipede & Car 
Company from manufacturing and selling the Barrett patent jacks 
as manufactured by the Duff Manufacturing Company. 

THE MEAKER MANUFACTURING COMPANY, of North 
Chicago, Ill., has issued an extremely fine catalogue setting forth 
the merits of the n ew Meaker registers. The Meaker Company 
has had twenty years' experience in building fare registers, and its 
factory is fully equipped with special machinery for turning out 
devices of the highest possible character. The catalogue just 
issued contains a number of fine, highly colored plates describing 
the registers. 

THE AMERICAN PEGAMOID COlVIPANY, of New York, 
manufactures an imitation leather which is particularly well 
adapted to making car curtain s, covering for car seats, etc. The 
surface of this material is firm, but flexible , and has the advantage 
over real leather it can only be scratched with difficulty, and 
its wearing qualities are greater. It stands extreme heat and cold 
and the face will not peel off, nor does it become sticky. Pega­
moid cloth can be washed and scrubbed even with soap and boil­
ing water without injuring the fabric in any way. 

THE WESTINGHOUSE MACHINE COMPANY AND 
WESTINGHOUSE, CHURCH, KERR & CO., of Pittsburgh, 
tendered a complimentary banquet to the delegates of the National 
Association of Stationary Engineers, at Pittsburgh, on Sept. 7. 
Before the banquet the shops of the W estinghouse companies were 
thrown open to the visitors, and the different tools and methods of 
this establishment were fully explained to the delegates anri their 
friends. About 700 people partook of the dinner and were very 
enthusiastic in their expressions of appreciation of the way· 111 

which the Westinghouse companies had taken care of them. 

J. G. WHITE & CO. have been at work recently upon :i num ­
ber of contracts, among them one upon the Buffalo & Lockport 
Railroad (described in the September issue of the STREET R AIL­
WAY JOURNAL), where they built the overhead work and furnish ed 
the wire for both the trolley line and and the tran smi ssion line 
from Niagara Falls to Lockport. as well as the track bonding and 
some work npon the track itself. A s usual, with the work of thi s 

well -known firm of engineer s and contracto rs, it is almost beyond 
critici sm, and is worthy of in specti on as an example of the best 
modern con struction m ethods . 

EUGENE MUNSELL & COMPAN Y, of New York and Chi ­
cclgo, importers and wholesale dealers in mica, report a very g rati­
fying demand for it s India mica. It carries a large stock at both 
its warehouses in N ew York and Chicago, and is therefo re in ;, 
position to execute orders promptly. This concern was one r,f 
tl:e pi on eer s in the preparation o f mica for electrical purposes, 
h,n ing sold to the Edison Company at a time when that company 
w::is engaged in the manufacture of electrical apparatus to such a n 
ex teut that it required but two armature winders, dating hack in 
the eighties. 

TH E TRI U MPH E L ECTRIC COMPANY, of Cincinnati , 
Ohio, supplied the special m otor which drives the giant see-saw 
now in operation at the E x position at O maha, N eb. This see-saw is 
a very ingenious novelty, and was designed by C. H. de Zevallos, 
o f Nash vill e, T enn. It con sists of a steel tower IOO ft. high, sup­
porting a sea-saw cross beam which is 200 ft . long, and which in 
turn supports a swinging car at each end. The fact that the 
Triumph Electric Company was given the contract for supplying 
th e electrical apparatus to operate this see-saw is a g ood testi ­
monial o f the reliability of the applian ces manufactured by that 
company. 

THE KI N ETIC MANUFACTURING COMPANY, of New 
Yo1 k, has just established a new manufacturing plant at River­
side, Del. , being between Wilmington and Chester, Pa. The plant 
eomists of three brick buildings of the respective dimensions as 
fc-llows: 241 ft. x 55 ft., 51 ft . x 60 ft ., 33 ft. 6 ins. x 37 ft., and sev­
er:~! frame buildings, all situated on a lot containing upward of fiv e 
aeres , and occupying the entire space between the main division 
of tr.e P ennsylvania Railroad and the Delaware River. The com­
pany owns the dock of So ft. frontage, at which vessels drawing !6 
fr. of water may lie in_ order to di scharge cargo. These works are 
only J miles north of \1/ilmington. D el., and 24 miles south or 
Phiiadelphia, with numerous trains at all hours from either city 

THE LUDEWIG-THURBER MANUFACTURING COM­
P ANY, of Pittsburgh, Pa., has recently moved its office and works 
to 565 Old Avenue, where it has an excellently equipped establish­
ment. The company is now prepared to handle all classes of 
electrical repair work, and, as its works are fully equipped with 
modern machinery and skilled labor, special attention will be given 
to armature and field winding, refilling of commutators, etc. The 
company also buys and sells motors and generators and all elec­
tric railway and light apparatus, and is prepared to install com~ 
plete electric light and railway plants. The officers of the com­
pany are J. L. Ludewig, president; William Ludewig, vice-presi­
dent; J. B. McGinley, general manager. and G. P. Thurber, sec­
retary and treasurer. 

JOHN A. ROEBLING'S SONS COMPANY , of Trenton. 
N. J., has recently added to it s large establishment a department 
for the manufacture of rubber insulated wire. The new rubber 
plant is located near the electrical wire department and is h oused 
in a handsome three-story brick building, 60 ft. x 160 ft ., with rail ­
way tracks immediately at the door. The best and latest machinery 
for manipulating the rubber and applying it to wires and cables 
has been installed and is now in successful c,peration, turning out 
large quantities of rubber insulated conductors, and thi s company 
is prepared to take orders for large or small quantiti es of all kinds 
of rubber-covered wire from the smallest size to the largest and 
heaviest lead-encased stranded conductors and armored submarine 
cables. 

ADAM COOK'S SONS, of New York City , have r eceived the 
following un solicited testimonial from Adam Cole, engineer, 
Lower Brothers ' Company, of Dayto n, O hio: " I beg leave to in­
form you that I have charge of an 18 in . x 42 in. Hamilton Cor­
li ss engine. making 72 r.p.m.; the thermom eter in the engine 
mom during the summer m onths r egi ster s r 17 degs. The out­
bearing became so hot on one of those clays I thought to shut 
down would be the only way out of the trouble. having exhausted 
all known remedies, such as cylinder o il. three noted brands of 
grease and cold water. H avin g some o f your grease at hand, I 
commenced usin g it. expectein g to get the same results. I was 
somewhat amazed to get th e re quired results; in one hour's time 
the bearing was back to its normal temperature. From thi s on I 
will always have some of your lubricant on hand." 

THE WESTE R N E L E CTRIC COMP ANY, of Chicago. Ill. . 
l1 as made arrangements for r epresenting the Stanley El ectric Man­
ufacturing Company in the following trritory: Michigan, O hio, 
Kcntt1cky, T ennessee, Alabama, Mi ssissippi , Indiana, Illi noi s, 
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\Visconsin , Minneso ta, Iowa, Missouri, A rkan sas, Louisiana , 
Texas, Indian T erritory, Oklahoma, Kansas, N ebraska, South 
Dakota, North Dakota. lVIontana. \Vyoming, Colorado and N_ew 
Mexico. A compl ete stock of transformers and oth er appliances 
to insure prompt shipment will be carried by th e \ i\T estern E lectric 
Company in Chicago, and correspondence is solicited from in­
tending purchasers o f alternating apparatus fur any purpose, 
sing le phase, polyphase, power tran smis~ion. transfo rmers. switch­
boards, instruments, etc .. a nd all o rd ers and inquiries will have 
prompt attention. 

THE HARRISON SAF ET 't BOILER WO RKS, of Phila­
ddphia. Pa., r eports the following recent sales of Cochrane sepa-
1 atcrs. \ Vm. H. Grnndy & Company, Bri stol. Pa. , one 8~in h ori­
zontal separator-; Chicago Brass Company, Keno sha, \Vis., o ne 
4½ -in. vertical and o ne 5-in. h ori zontal ; Warren E lectric Com­
par.y, Ltd., Warren, Pa. , one 6-in. h ori zontal; Thos. Evans, Provi­
cknce. R. I., one 7-in. horizontal; Philaclelphia \Vatch Case Com­
pany, Riverside, N. J., one 7-in . horizo ntal ; J. B. Kendall , \i\Tash­
ini:. ton. D. C.. one 8-i11. hori zontal : Cincinnati (Ohio) Milling 
r-Ltchine Company, o ne 5-in . h ori zontal; Adria n (Mich.) Wate1• 

Company, 3-in. verti cal and two 4-in. verti cal; F. W . Wolf Com • 
pan). Chicago, 5-in. h orizontal; Barr Pumping Engine Company, 
Philr.delphia. 5-in. ho ri rnntal; Stockton (Cal. ) W ater Company, 
,S-iu. horizontal: Collins Whi te L ead Work s. of the National Lead 
C.impany, St. L ouis, ..J, ;/i -in. ho ri zontal; U niversity of Kansas. 
Lawrence, Kan. , 3-in. and 5-in. horizontal ; Carnegie Steel Com­
pany, Carrie Furnaces. R ankin. Pa .. 2-in. vertical, and 3-in. verti­
cal and 3--in. horizontal; J ohn Gund Brewing Company, La Crosse, 
Wis., 4-in. vertical, 3-in. vertical, and 3½-in. h o ri zontal; Edwin S. 
Hartwell _Lumber Company, 9-in. horizontal ,- and oth ers. 

THE SAFETY THIRD RAIL & ELECTRIC COMPANY, 
of New York, fil ed a certificate of incorporation on Sept. 22. This 
company ha s been formed to control the patents formerly owned 
by the Safety Third Rail Electric Company. An election was held 
on Sept. -?3, and the fo llowing g·entl em en were appointed as offi ­
cers and direc tors : Emerson McMi11in, pres ident; William M. 
Keepers, vice-presi dent; David F. Hal sted, secretary and auditor; 
C. T. Scoville, treasurer ; J. McLeod Murphy, electrical and m e­
chanical engineer: E. V . Bai Ila rd, assistant Llectrical and mechan­
ical engineer; \V. F. Douthirt, ass istant secretary; Louis Steckler, 
coun sel; directors-Emerso n McMilli n. D a·, i<l F. Halsted, Henry 
B. Wilson, Louis Steckler, R. H . Beach , J. McLeod Murphy, C 
T. Srnville, W. F. Douthirt. William M. Keepers. The capital 
stock of the company is $1,000,000. half of ,"hich is preferred and 
half common. The same general offices will be conti nued at No. S 
Beekman Street , New Y ork City. This reorgani zation is a ve ry 
important move, as it brings the control o f the patents of the 
Safety Third Rail E lectric Company into the hands of Emerson 
M cMi11in & Co., the well -known W a11 S t reet bankers and . cap­
italists. 

LAING, WHARTO N & DOWN, of L ond on , England. have re­
cently made sales of "\Vhardown" track too ls to the· fo llowing 
co mpanies: Hui] & Barnsley Railway Company, track drill a nd 
rail saw; Lanca~hire & Yorkshire Railway, P earson jacks; Lan­
cashire & Derbyshire Railway, two track clr(ll s and sectio n car; 
Finland State Railwav .3, two track drills and two rail saws; Liver-. 
pool Overhead Raih;ay, three track drill s : Hull Corporation. two 
track drills and two rail saws; :Manches ter Corporatio n. eleven 
track drill s; Huddersfi eld Co rpo ration. Pearson jacks, two track 
drill s and rail saw ; Blackburn Corpo ration, track drills; St. 
Helen's Corporation, five track drill s ; Belfast Tramways, two 
track drill s, rail sa w and Pearson jack s; Dublin United Tram-· 
ways, two track dri ll s ; I sle of l\Ian Tramways Company, six 
t rack drill s; Bri stol Tramways Company, track drill s and rail saw; 
Odessa Tramways Company, three track dri ll s and one rail saw; 
Bucharest Tramways Company. three track drill s; Pari s Tram­
ways, t rack drill; Dublin & Bless ing ton Tramways Company, 
track dri ll ; Rottingdean & Brighton Tramway Company, track 
cirill; Siemen s Brothers, Ltd. , three track drills; The British 
T homson-Houston, Ltd. , three track drill s; Mather & Platt. track 
drill ; The Oerlikon Co mpany, track drill ,:: Charton & Byland, 
two t rack drill s; Dick. K err ·& Company. four track drill s ; W. H. 
Hutchin son. track dri ll s; \. S. ~!organ & Company, track dri11s. 

TH E H A ZELTON BO IL E R COMPANY, New York City, 
sole proprietors and manufact urers of the Hazelton o r Porcupine 
boiler, have orders from the fo llowing concerns ; 500 h.p. for the 
;\Iorri s County Electri c Company, Morrist,Jwn, N. J. ; Brookline 
Gas Light Company, Boston . 750 h.p.; American Gas Company, 
Philadelphia. Pa., 200 h. p., for its plant at Port Chester, West­
chester ·county, N. Y., in which th ere a re already three boilers of 
the same type; Newark Gas Company, Newark, N. J. , 300 h.p.; 
Rochester Gas & Electric Company, Rochester. N. Y .. 500 h.p. 

~tenth order). making 4500 h.p. o f these boilers in that very eom ­
nlete plant. The Rochester company has also recently purchased 
"500 h.p. Hazelton or Porcupine boiler from the Syracuse (N. Y.) 
Heat & Power Company, which will shortly be moved to Roches­
ter. Other contracts are from the Oakland Gas, Light & Heat 
Company, Oakland, Cal. , new steel jacket for 200 h.p. Hazelton 
boiler er ected about ten years ago and now to be equipped with 
all the latest improvements; Wagner Palace Car Company, Buf­
falo, N. Y.. steel jackets for five 150 h.p. Hazelton boilers, whieh 
were erected in circular brick settings about eight years ago; Gil­
bert & Bennett Manufacturing Company, Georgetown. Conn., 
steel furnace casings; Goodyear's India R11bber Glove Manufac­
turing Company, Naugatuck, Conn., 300 h.p. (third order), and 
South Middlesex Street Railway Company, South Framingham. 
Mass., 150 h.p.(third order). All of these boilers are to be equipped 
with the new brick-lined steel jacket, with square furnace and 
square grate surface, lately introduced by the Hazelton Boiler 
Company. Such an array of orders clearly indicates the high 
opi nion of this boil er held by steam users. 

•• 
New Publications 

Painting of Metal, with Specifications. By A H. Sabin. 96 
pages. Illustrated. Published by Edward Smith & Company, 
of New York. 
This book deals with the subject of the best method of paint­

ing iron and other metals in buildings, b1 idges and structural 
work, in order to prevent corrosion and rust. Much of the matter 
has been submitted in manuscript to the criticism of numerous 
eminent engineers in all parts of the country before publication. 

Trade Catalogues 

Fare h.egis~ers. Published by Meaker Manufacturing Company, 
of .C-: orth Chicago, Ill. Illustrated. 23 pages. 

Catalogw: of the Crane Company. Published by the Crane Com­
pany, of Chicago, Ill. Illustrated. 423 pages. 

Special Correspondence 

Albany, N. Y., Sept. 3, 1898. 
E ditors STREET RAILWAY JOURNAL : 

It is not our purpose to say anything against electric heaters 
made by our competitors, since we believe that the efficiency of 
electric hea ters has been and can be determined by street railway 
officials whenever they care to go into the matter of electdc heat­
ing; but we do desire to correct some of the facts implied in an 
article on "Electric Heaters," on page 582 of the STREET R AILWAY 
J ouRNAL for September, 1898. 

In that articl e you state that "the Gold Car Heating Company 
has occupied a very high position as a manufacturer of heating 
apparatus for railway cars," immediately after which occurs the 
fo ll owing: 

"Upon th e general a dopti on of electncity for propelling street cars the 
company took up the electric h eating problem a nd devoted its long ex­
perience in car h eating to the subj ect. As evidence of its ability to take hold 
o f this subj ect, it might be said that over 10,000 cars and locomotives in this 
country are equipped with Gold heaters, not to m ention 5000 in England 
and . numb erless more in numerous other quarters of the globe. It is not 
remarkable, therefore, that the Gold Company should manufacture an electric 
heater which has been widely adopted. In Chicago, for example, the South 
Side Elevated Road h as in u se 3000 Gold standard elect ric heaters for cross­
seat cars. " 

The clear implication of this is, that the Gold Car Heating Com­
pany has equipped with electric heaters ro,ooo cars. 3000 Gold 
heat ers of which are in use on the South Side Elevated Railroad 
in Chicago. The fact is, that the ro,ooo cars refer to steam heating 
apparatus. 

The 3000 heaters in the cars of the South Side elevated road in 
Chicago were placed there by the Gold Company, but they em­
body the exact features of the heaters made by the Consolidated 
Car-Heating Company, and are a positive infringement. The 
court ha s so declared it, and has granted a preliminary injunction 
against the Gold Company restraining them from manufacturing 
the same. After this injunction was granted. the Gold Company 
produced a new heater sometime early this _summer, which it has 
advertised widely by circulars and illustrations in the papers, par­
ticularly in the August issue of the STREET RAILWAY JOURNAL, but 
since there has been no cold weather, we are not aware of its hav­
ing been put into practical service. 

CONSOLIDATED CAR-HEA'fING COMPANY, 
By C. SHELDON, 

General Manager and Treasurer. 




