
Street Railway Journal 
VoL. XXVI. NEW YORK, SATURDAY, DECEMBER 2, 1905. No. 23. 

PUBLI SHED EVERY SATURDAY l!Y THE 

McGraw Publishing Company 

MAIN OFFICE: 

NEvV YOR K, ENG11'EER1NG Du rLDlNG, 114 LIBERTY STREET. 

DRA NCl-1 OF)!ICES: 

Chicago : Monadnock Dlock. 
Philadelphia: 929 Ch estnut St reet . 

Cleveland: Cu yahoga B u ildin g. 
London: Hastin g s H o use, Norfolk Stree t , Strand. 

Cable Address, "Stryjo urn , N ew York"; " Stryjourn, London "-Liebcr 's Code 
u sed. 

Copyrigh t, 1905, McGraw Publi shin g Co. 

TERMS OF SUBSCRIPTION 
In the U nited States , H awaii, Puerto Rico, Phi lippin es, Cuba, Canada, 

Mexico a nd the Ca.nal Zon e. 
S tr eet R ailway Journal (53 issues) .. . .. .. . ........... . ......... $3.00 per annum 
Co mbinati on Rate, with Electric Railway Directory an d 

Buyer 's Manual (3 issues-February, J\ ug ust and N ovember) $4.UO per annum 
Doth of th e above , in conn ect ion with Amer ican S treet R ail 

way Investments (Th e " Red Dook"-Pt1bl is hed a nnuall y in 
l\ l ay; regular pric e, $5.00 per copy) ....... . .. . .. . . ..... . .. .. .. $6.50 per annu m 
S ingle copies, S TR EET R AILWAY JO URNAL, fir st issue of each m onth , 20 

cents; oth er i"ss ues 10 cents. 

T o All C o1111trics O t her Th an Th ose Alc 11 t io 11 cd .·l bo1•c: 

Stree t R ailway J ournal (52 issues), p ostage prepaid ..... .. .... ........ •• $6.00 
25 shillin gs. 25 m arks. 31 francs. 

R emittanc es for foreign sub scripti on s may be m ade throug h our E u ro pean 
office. 

NOTI CE TO SUBSCRIBERS 

REMlTTAKCES.-R emittances s ho uld be made b y check', New Y ork draft, 
or m oney order , in favor of t he STREET RAILWAY J OU RNAL. 

CH1\ NGE OF 1\DDRESS.- The old address sh ou ld be given , as well as 
the new, and no tice should b e r eceived a week in advance of th e de;ired 
change. 

DACK CO PI ES.-N'o copies are kept on sale beyon d fifteen m on th s from 
d at e ,Jf issue, except in bound volum es. 

NOTICE TO ADVERTISERS. 

Chan ges of adverti sin g copy sh ould r each thi s offic e b y 10 a. rn . Mo.nday 
preceding the date of publication , except the fir s t issue ~f th e m onth , _for 
which ch;, nges of copy should be received two weeks prio r lo publication 
date. New adverti sements for an y issue wi ll be acce pted u p to noon o f 
Tuesday for the paper dated the foll owin g Saturday. 

Of this issue of th e Street Railway J 011rna/ 8200 co pies arc 
printed. Tota l circu lation f or r905 to date , 392,350 copies, a11, 

average of 81.74 co pies per wec /i . 

Wiring-Diagrams in Power Houses 
vVhile it is not essent ia l that a sw itchboard operato r or elec

tri cian in a power house o r sub-stat ion shou ld know a ll the con

ne ct ions of the appa ratus, ye t if he does know them he may some 

t ime be ab le to meet an emerge ncy whic h he otherwise woulrl 

not he a ble to care for. \\Te kn ow of no bette r way of enco ur

aging those about the power house to acquaint themselves w ith 

the wiring than by placing a well gotten up blue print of all 

the connections in an access ible positi on in each station or sub

station. The print s shoulcl be p?stecl to a stron g- ba cking and 

then varnished to protect them aga inst th e rough usage that 

they wi ll donbtkss receive. Thi s practi :.- e is ioll owed hy some 

of tlw large co111panics, a nd it assuredly ha s a ben efi c ial e ffect 

on the men. T hey feel tha t the company is encouraging them 

to s tudy the plant more closely th a n is absolu tely necessary to 

ca rry out their dut ies, and they are therefore 111or e prone to 

gather genera l in fo rmation about the machinery. '\Vhil e such 

in fo rmation may never be usecl in the operat ion of the ma

chinery, yet good cannot help r esultin g from it. \ 1Vhen a 

visitor enter s a plant and find s the a ttendants able to talk in

telligently, he always ca rri es away with him the idea that the 

company is enterpri sing en ough to sec ure good men, and th is 

consideration a lone shoul d compensa te fo r th e t ronbl e of pro

vidi ng the blue prints. 

The Gasoline-Electric Car 
To many the use of a dynamo and motors to tran smi t power 

hct\\·cen the engin e and wh eels o·f a gasoli ne vehicle seems an 

un necessa ry compli cat ion . Nevertheless, thi s combinati on 

seems to be g rowing in favor wh ere powers of any magnitude 

a re conc ern ed, as is st riking ly illu stra ted in th e new Fi fth 

Avenue 'bus, whose C(Ju ipmcn t is described in deta il e lse where 

in thi s issue, a nd in the case of the brge r motor ca rs for steam 

ra ilroads, 'w hich have been built a nd a re building. It is. in · 

truth , a str iking t ri bute tn the wond erful opera ti Ye qualities 

of the electri c motor tha t. in spite of the high fir st cost , rath er 

modest effic iency and considerable main tenanc e of the duplex 

equipment, it s operatiY e properti es a re so admira ble as to gi ve 

it a st rong hold 0 11 popula r fav or. Cons id ered merely as a 

clutch a nd change gea r . a combinat ion of dynamo and motor 

is held by man y cng mee rs as fa r simpler a nd, 111 the 

long nm, cheaper than any mechan ica l substitute. T he tests 

giyen elsewhere in thi s issue on th e ne\\' Fi ft h Avenu e stage 

show the mean generato r outpu t for a n average speed o f 9 

m.p. h . to be a bout 8 kw, with a max imum output of about 17.3 

kw on the T hirty-S ixth S treet g rade \\'ith the speed cut to 4 

m.p.h. Thi s is a good shcmi ng in poin t of effi c iency. \ Ve ve ry 

much doubt wheth er any so-ca ll ed 12-hp gaso line engin e could 

have done better with the customa ry fo rm of t ra nsmission. 

The consumpti on of gasoli ne i11 this run is sta ted to have been, 

howe ver, o.6 ga l. per car-mi le. whi ch \rnukl seem h igh fo r th is 

duty un der favo rab le condition s. 

But th e long a nd short of the mat ter is that bo th with gaso

line a ncl ga soline-e le ctric car s very mu ch depend s on the con 

ditions of th e te~t. The mechanica l transmi ssion of a moto r 

car is a fea r so me thin g of ve ry dnbi ous economy. A t cer ta in 

speed s it can be a rranged to be r elatively , implc a nd effi cien t, 

!mt a t others, a nd genera lly at a ll oth ers. it is at a g reat clis

arlYantage. Di tter expe ri ence has shown that i t is li abl e to 

great wear. a nd the wav it is thrown in is 111 ech~ .. 1ica l assa ul t 

a nd batter y. TT rn cc, it may ,Y ell he tha t with h igh powers the 

electri c "c lntch ' ' of dynamo and motor s, despite i ts moderate 

efficien cy considered as a cl utch, may yet do iar better, cons id

ering the va ri ed speed required in such work as th at o f th e 

Fifth Avenu e 'bus or in ind epend ent la rge moto r ca r work fo r 

co mm ercia l transpo r tat ion. . \ s to \\·eight, th e elec tri c equ ip

ment is at a g reat d isad,·;in ta g-e. a lth ough. fo rtunately. \\·eigh t 
is a secondary considcrntion in the \\"<1rk we are cc,nsidcring. 

One issue fr equ ently rai sed in fa vor o f elec tri c a utomohilcs 
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i~ th a t th t:y a re sub stantiall y foo lp roof and do not require the 

~e rvic es of a chauffeur. \ Vithin limits thi s advantage is a 

telling one. \ Vhether it extend s to a gasoline-electric combin a

tion is quite another matter, for a gasoline engin e has deviltri es 

all its own and cannot be altogether sanctified even by associ,a

tion with an electr ic motor. T hi s much is sure, however, that 

the gasoline-elect ric combination is going to be tried out on a 

considerable scale. both fo r 'bus serv ice and on tracks, and 

that it has mechanical advantages of no mean order in spite of 

its apparent complication. Even though it should prove to 

have small advantage fo r any thing but the heavi er kind of 

service, it would be a useful adjunct. l'ileanwhile, if the ad

vocates of a st raight gasoline sys tem a re determined to win 

nut, they must get to work and improve the transmission, which 
needs improvement badly, as every owner of a touring car 

fu lly reali zes to hi s cost. 

Proper Hanging of Brake-Shoes 
Tt is apparently not a generally recogniz ed fa:t that the 

method of hanging brake-beams ancl of applying force to 
the brake-shoes has as much influence upon economy of shoe 

wear as does the quality or structure of the shoe itself. It is 

possible by imprope rly hanging a brake-beam to cause an en

suing un evenne~s of wear upon all shoes applied to it , which 

wi ll necessitate their being sc rapped before they are even half 

worn out. T hi s is a difficulty that has been experi enc ed to a 
la rge extent both in light street railway service and with the 

heavier interurban equipment s. It has even been found that 

shoes upon some trucks will wear entirely through to the back 

at one encl before the initia l face is worn through at the other 
end of the shoe, ,vith resultant very low mil eage per unit of 
weight of the shoe. 

T he cause of this class of un even wear of the shoes is im

proper hangin g of the shoes relative to the at tachment of th e 

brake-gear, which results in an eccentric action upon the shoes 

in braking, as one encl of the shoe is forced against the 
wheel more heavily than the other. In such a case an analysis 

of the connections of the brake-gear will without a doubt re

veal a condition of fa ulty a lignm ent of the point of application 
of the braking force and the h anger suppor t relative to the de

sired resultant of force against the wheel. In other words, 

the point of hanger support becomes an offset center around 

which the braking force tend s to revolve the brake-beam and 

:-- hoes, and the greate r the offset , the greater obviously is the 
e:centric action. Certa in fo rm s of hanger, in fact, make this 

result inevitable, yet with th e fo rm s of const ruction most gen

erally in use it may easi ly be avoided, and wherever such un

even w ear is encountered this cause should be looked to. 
The remedy for the trouble is simple and may be applied 

,v ith certainty of rel ief. It may be entirely avoided by re

arranging the brake-gear and hanger connections so that the 
direc t ion of applicati on of the resultant of the braking force 

,;hal l pass through the center of the wheel, which is the con
dition of freedom from eccentric action upon the shoe. In 

other words, it is ne:essary that the line of pull of the brake
g·ear shall inte rsect the center line of the supporting hanger 

for each shoe upon a radius of the wheel to be braked. \Vi th 
th is accomplished, an even pressure will be di stributed over 

the entire surface of the shoe . with consequent uniform wear 
throughout its li fe. This is not a difficult problem. as it may 
easily be worked out. even fo r inside-hung brake sys tems, by 

la~·i11g out to c;cale upon the drawing board and analyzing the 

fo rces se t up durin g brak ing. It may also be added in this 

con nection that such an analys is is liable to indicate method~ 

whereby the di sagreeable "chattering' ' of gear and hangers, 

so often complai ned of, may be overcome by reconstru:tion of 

the hangers. 

\ Vith the brake-gear thus properly disposed, the question of 

maximum life of shoes lies in the structure of the shoe. As 

has previously been stated in these columns, the tendency of 
practice upon representative electric railway systems points 

toward the use of the harder shoes or the well-known shoes of 

soft iron body with hard metal inserts. \\Tith the excessive 

dirt, sand and grit picked up in street railway service, such 

shoes designed to withstand abnormal wearing conditions are 

unquestionably the more advisable. 

Improving the Waiting Room 
A point which progressive interurban rai lways have been 

appreciating of late is the influence of attractive waiting rooms 

upon their passenger business. It is now considered almost a 

matter of course that clean and comfortable places shall be 

provided for the use of the traveling public between cars on 

cross-country lines., and thi s idea is by no means confined to 

interurban roads, as may be observed in recent terminal prac

tice in various citi es. At the same time, many companies still 

fail to realiz e th e importance of the subject, judging by the 
character of waiting room s maintained. 

\Vaiting rooms are often poorly lighted, destitute of public 

convenienc e stations, indifferently heated, illy-ventilated, malo

dorous and dirty. Even in localities where electric lights are 

available it is not uncommon to find waiting rooms illuminated 

by the ghastly glare of half a dozen decrepit \Velsbach mantels : 

little or no provision for the reception of the omnipresent cigar 
stub; cheap lithographs of doubtful attractiveness on the walls , 

and a cooking stove running full blast in the rear, separated 

from th e waiting room by a partition impervious to the eye, but 
not to the nose. Na tu rally it is a well-nigh perpetual task to 
keep public places of this character clean, and it cannot be 

done without an expense of perhaps $1.50 to $2 per week per 
waiting room; but the steam road long ago realized the neces

sity of keeping its stations in good condition, and it would 

seem to be equally important to prevent the making of dis
paraging comparisons by close attention to details on the part 

of those st reet railway companies which have thus far per

mitted th e lessees of their waiting room privileges to take but 
slack care of the surroundings. 

Reasonably good illumination can be obtained by proYiding 

one 16-cp lamp for each 30 ~q. ft. of floor space, and in some 

: ases this ayerage can be nm up to 40 sq. ft. or -t-5 sq. ft. with

out much trouble if the light s are skilfully placed. \Vhat is 
wanted is an illumination which will permit the reading of 

newspaper print with ease in practically any part of the room. 

l\J eta! waste cans are useful, and a fir e extingui~her should not 
be omitted from the equipment. In the matter of toilet facili
ties our American cities are none too well suppli ed with public 

conveni ence station s. By maintaining these at its wait ing 

rooms th e st reet railway company does its part in a really 
philanthropic work. and at very little expense. Perhaps the 

one point above all others in importance in the conduct of 
waiting rooms is cleanliness. Publi : telephone stations. news

paper and magaz ine stands, lunch counters and fir st-class illu
mination count for much as conyeniences. but if a waiting

room is to attract any other class of passengers in add ition to 
the "great unwashed," it must not of itself fail in the matter 

o f soap and water. In such s:tuations these two co:nmodities 
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may be quite as useful in drawing passengers at city waiting 

stat.ions as other forms of advertisement. vVaiting room privi

leges should not be sub-let or leased without the retention of 

supervisory powers on the part of the street railway company 

concerned. 

Some lessons of the Zossen Tests 
,v e close this week our report of th e details of th e earlier 

work done in the - Zossen experiment s. Although th e later 

tests led to the more sensat ional results, it must not be fo r

gotten that it took thi s long period of preliminary tests to 

bring them to full fruiti on. The import ant fac ts r ega rding 

power, air res istance, braking and proper balancin'g of the 

trucks were invaluable in d etermining th e suc cess of th e final 

experiments. T he ·work on a ir r es istance may be fa irly sa id 

to have cleared up that diffi : ulty long before the r ecord-break

ing runs were finally made. ancl th e ea rly exper iments settled 

once for all th e fe asibility of th e speeds w hic h were to be at 

tempted. Therea fter th e experimenters could settle dO\vn to 

business, sa fe in th e certa inty that while acc idents might hap

pen, yet so far as power ava ilable and powe r necessary were 

concerned the iss ue was certa in. I t was no small thing thu s 

early in the game to have th e major difficulti es \Y ell in hand. 

But in additi on to these auguri es of final success, fact s less 

cheering, but of great practical importan : e. were clevelopecl. 

A t ordinary railway speeds braking is r elati ve ly easy. At 

those attempted in the Zozzen work new conditi ons arose , fo r 

while in · point of fact locomotives ha~! repeatedly made the 

speeds reached in the work of 1902, th ey had neve r been under 

the necessity of braking from such speeds. A nd right a t thi s 

point developed what perhaps mu st be regarded as the gravest · 

difficulty in high-speed railroading of any kind-the lowerin g 

of the coefficient of friction between brake-shoe and wheel as 

the speed rose. Thi s situation was not in itself new in th e 

Zossen tests, but it fo r th e fir st tim e th ere came se ri ously un 

der observati on as a practical matter. 

As a ppeared from th e work of 1902, thi s coeffi cien t of fri :

t ion fell at , say 70 m.p.h. to about half of it s init ia l value a t a 

fe w miles per hour. Thi s looked somewha t ominous, and th e 

work of 1903 was doubtless begun with some mi sgivin gs upon 

this score. It is the un expec ted whi ch happens. howeve r. and 

the un expected is not necessarily evil, fo r th e braking tests of 

1903 showed not only that th e fri ct ion d imini shed grea tly in 

pass ing from 5 m.p.h. or 6 m.p.h. to 80 m.p.h. , but th a t beyond 

tha t poin·t it held fairly steady up to th e hi ghest speeds atta in ed . 

Thi s is one of th e most curi ous fac ts brought out in th e ex

perim ent s, but it seems to be pretty well establi shed, and re

mains fo r future considera tion, as a point whi ch deserv es to 

be explained. Another ve ry singular fea tu re in the work of 

1902, as our readers have doubtless noti ced. was the very 

curi ous di stribution of a ir pressure~ near the front of th e ca r , 

showing that there is ple11ty of fi eld fo r in vest igati on even 

after th e absolute value of the pr essure as a r eta rding fac tor 

has apparentl y been well determ ined. It is a pi ty that th e a ir 

cnrrent s about the head of a car and along th e sides o f the 

train :annot he rendered visibl e, so th at th ei r eccent r ic it ies 

can lie defini te ly invest iga ted. O ne would almost as soon ex

pect a manh ole co,·er on a high-pressur e boiler to fa ll in as a 

shutt er on the fron t wedge of th e Zossen ca r Ill fa ll nut, and 

yet thi s is prec isely what did happen. .\ close knowl ed g-e of 

the a ir curren ts abou t th e t ra in woul d te ll pretty defi n;telv 

\\" hat might lie expected from wi11 g-s used fo r retardat ion . Pos

sibly th ey mig-h t prove rather d isappoi nt in g. 

The braking problem cer tainly seems, both from these ea rly 

tests and from those of 1903, as decidedly · th e gravest with 

which the worker at hi gh speeds ha s· to struggle. After all , 

even grantin g that very hi gh reta rdations could be secured, it 

is very doubtful how fa r it would practically be sa fe to employ 

th em on account of the passengers. A ll th e tests point to th e 

conclu sion th at .i t will be a ve ry t roublesome matte r to sto1:; 

from a speed near the maximum attai ned in less th an about a 

mile. T hi s is a longish di stance when one considers the prob

lem of running ni ght train s with any system of signaling yet 

tri ed in r a ilroading. Poss ibly the applicat ion of wireless may 

fac ilitat e signaling in such cases, !mt cer tainly wh en one de

pend s in any way upon the vi sib ili ty of signals, a stopping 

di stance of a mil e is longe r th an d isc retion would di ctate. T he 

obvious moral is that in work at Zossen speeds, the high-speed 

tr ack should be absolu te ly independent and th e train s run on 

such headway as to insure clear track fo r a ve ry long di stance. 

1\fter a ll. it is merely a matter of headway, for with a clear 

t rack assured fo r a d istan::e beyond th a t needed fo r stopping. 

the way is safe. It is merely th e old quest ion of the length •.)f 

the dangerous space, whi ch on an ordina ry elect ri c inte rurban 

ca r may be 200 ft. or 300 ft. in stead of 4000 ft. or 5000 ft. as 

in thi s hi gh-speer! wo rk. In either case the safe ty precaut ions 

must be adjusted to the length of the da ngerous space ancl 

kept in workin g orde r. I f hi gh-speecl work becomes common 

it woulcl not appear to be a difficult matter to ar range a se t of 

wireless signals to show in the motorm an's cab the conditions 

in the blocks a few miles ahead, to take the place of our some

wha t imperfec t t ra:k signals. 

It must not be fo rgotten th at while all this Zossen work 

was aimed direc tly at a three-ph ase trac ti on system, it hits in 

ac tua l fact any system of high -speed trac ti on that is likely to 

be evolved. If our friencl s of th e New York, New Haven & 
H a rt fo rcl R ail road ca rry to success their plan fo r single-phase 

t rac tion they w ill have to meet the same cond itions of track 

and general equipm ent as would be required fo r three-phase 

work, bu t wi th th e materi al gain of havin g to provide fo r but 

one overh ead workin g conductor. T he g rea t mass of a ll thi s 

Zossen work will be av ailable fo r the solution of the mechan 

ical d iffi cul t ies of th e situat ion , whi ch a re r eally the only ser i

ous ones. O r if some wizard evolves a s:heme fo r 10,000-vo lt 

d irect-current motors, the g rea t mass of d ata are as appli cable 

to such as to any others. T he 100-m.p.h .-t ra in , whi ch was 

vo~ifero usly announ ced so long ago. has not ye t a rrived, hu t 

when it comes its success will turn upon th e roadbed and th e 

mechani cal equipment of the sys tem rather than upon the ck 

tai ls of th e moti ve power . I t is fo r thi s very reason that we 

have given so consid erable space in our columns to th ese de

ta iled reports of the ea rlier work- th at they mi ght be per-

111anent ly in reco rd in E ngli sh fo r the inst ru ct ion of whoeve r 

should need them. Of course. the g rea ter in te rest cen ters 

a round the late r t rium ph of IC)03, but when one ,,·ishes to study 

the causes of th at success he must tu rn to the preliminary ex

per iments that cautiously felt out the way of advance. T he 

data on power and on acceleration and reta rdat ion in the tests 

nf 1902 will pa r ticularly repay close examin at ion. T he ti me 

is soon co111ing we hope in whi ch this countrv wi ll do its sha re 

in h igh-speecl tract ion . lTp to the present it has fo llowed 

some wh at conse rvat ive lines. at least since the ea rlier davs of 

elect ri c tract ion. \\rith th e beg-inn ing of t runk lin e wor k. 

\\'h ;ch now seems to he in sight. the re wi ll he a new era of pio

nee rin J.?:, to whi ch the great l'.'.ossen expe riments form in their 

enti rety a splend id prelude. 
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·-~ r BERLIN-ZOSSEN TESTS OF 1902-II. 

An abstrac t of th e first half of the r eport of th e Berlin 
Zossen test s of 1902 was publi shed in th e S TREET R A ILWAY 

JOURNAL for Oct. 28 . and was d evoted to the ai r-r esistance ex
periments conducted during that year. The second half of the 
report for 1902 describes the methods followed in measuring 
the total energy consumption of th e two test • ca rs, the losses 
in the power transmi ssion lines, th e results of the tests on 
braking, the alterations made in th e equ:pment of the car be
tween the 1901 and 1902 tes ts and tho se recomm ended before 
the commencement of the 1903 tests, and th e effec t upon the 

_,..-, Indicati11~ appar ... tus in 
the insille of tLe car 

I\l olor impportiug ;ir,rins 

i 
C~r supporting 11prinr, 

0------'-..;:,,..~+--,,,,.....:;:J--'IMA/u=•r pnll an,! prcssnre 

XR. The hntrl1f'd pnrt.:: nre permanent portion s of the cn r or Tru ck 

FIG. 1.-APPARATUS USED TO DETERIIIINE THE POWER CON
SUMPTION DY lll EASURING THE TORQUE OF THE MOTORS 

ON THE DRIVIK G WHEELS 

track. As the car and track in 1903 are describ ed m the 1903 
tests, which are in book form, the portion of th e 1902 report 
relating to these features will be omittd from thi s abstra ct, 
which completes the abs tract s to be publi shed in thi s paper. 

l\1EASUREJ\1ENT OF THE ENERGY CONSUMPTION 

In the earlier te sts, the measurements of th e energy con 
sumption, the current and the potential were all made in the 
power house at Oberspree, and were therefore subj ect to the 
possible errors of including in the calculations the resistance 

l\Iiuu tes 

directly in the high-putcntial circuit and thereby avoiding the 
u~e of transformers. The instruments in the car were con
nected in the same phase as those at the feeding point. The 
readings at the feeding point were taken at intervals of ro 
seconds, and in the car, generally after ea:h 20 seconds. For 
thi s purpose a clock was used which closed an electric ci rcuit 
at intervals of 10 seconds each, thus operati ng one or more 
s ignal bells. The time noted by the clock at the feeding point 
was made to correspond exactly with that recorded in the car 
1Jy checki ng them up before and after the tests through tele
phone. 

,It was fou nd that the readings taken at 20-second intervals 
were not close enough to determ ine accurately the form of the 
curves, on accoun t of the variation in the loads on the motors, 
ancl thereafter the readings were taken at least every IO sec
ond s. The strain on the observers under these latter conditions 
wa s somewha t severe on account of the length of the runs, 
and a furth er decrease in the time between the several observa
tion s was found not to be possible without an intermission, 
although a separate observer was assigned to each instrument. 

The g reatest value was laid upon the results obtained at the 
feeding point, which, on account of the substan tial mounting 
of the in struments, were intended to form a basis for all further 
calcu lations. Unfortunately, this observation station was 
thrown out of service during a portion of the test, as the in
sulation would not stand the damp autumn weather and fre
quent short -circuit s affec ted the readings of the instruments. 
Although the in sulation was st rengthen ed as much as possible, 
all further experiences indi cated that it was not possible to take 
reliab le readings during foggy and rainy weather. Under these 
conditions, the readings taken at the feeding point and in the 
ca r had so slight an agreement throughout that they could not 
be used in the calculations. However, a series of reliable meas
urement s were made, independent of these disturbances, the 
r esults of which are plotted in Figs. 10, r r and 12 in the article 
in the STREET RAILWAY JO U R NAL for Oct. 28. 

The cur ves of speed, current, potential and load were in
tegrated with a planimeter, and th e r esulting average values 
are given separately for accelerating and running in the table 
of runs prese nted on th e opposit e page. The omission of cer
tian values in th ese tables is due to th e unreliability of the read
ings from which they must be derived. The following remarks 
apply to these tabulated results: 

The car was started with very low accelerations on account 

iv Iii ~o 
~"'"11·ut Ftnilu•nJJ J 1111M1 nl 

FIGS. 2 AND 3.- l{ECORDS UDTAI NED \VITJI TORQUE-l\lEASURINC DE \ ' I CE, FROl\l TRIPS IN \\'IIICII THE l\IOTO RS WERE 
SIIURT-CIRCLTITED \VITIIOUT THE USE OF A RESISTANCE 

of the light transmission line from the power house to the feed 
ing poin t along the troll ey line. ln order to eliminate these 
errors as far as possible in the present tests. a special observa
tion station was constructed at the feeding point along the test 
section near Marienfelde, and was equipped with precision in 
struments , which were practically not affected by the freq~1 ency 
and the phase angle of the curr ent. T hi s was accomplished 
<;:hiefl,Y by being able to connect the ammeter and wattmeter 

of th e small load capacity of the steam engine driving the gen
erator. thus giving a low frequency, which resulted in a com
paratively small energy consumption and a considerable ac
celerating distance. By comparing the consumption of elec
trical energy during- th e starting period with the theoretical 
energy consumption at the wheels, calculated from the accel
erating power, and th e average load due to air and friction re
sistance, an aYerage effici ency of 45 per cent was obtained, as 
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in the earlier tests. This low figure is due chiefly to the energy 
losses in the starting resistances of the ca rs, but is of li tt le con
sequence for a high-speed road, as the lengt h of the accelerat
ing pe r iods in comparison with the entire running time wi ll 
always be very short. The energy consumption and the torque 
at the whee ls, derived from the recorded values measured at 
the trolleys, were calculated fo r the running periods by using 
the effic iencies of the transformers and motors as deriv ed by 
the electrical compani es, and results were obtained whi ch are 
slightly in excess of those taken from the curves und er simil a r 
conditions. N"o apparent r eason for this difference was found. 
Probably a small amount of additional power was necessary in 
driving the ca rs by the moto rs which was not required during 

through a lever arm to an indi cat ing a1Jd recordmg appara tus 
with clock located in the car. T he turning of the motor as 
r ecorded by this apparatus gave a measure of the torque, the 
value of which ,vas determined by calibration with weights. 

It was necessary to a lter the suspension of the motor some
what so that it would turn only on its middl e point and not on 
the original bearing point of the motor-supportings springs, as 
otherwise an unequal transmission of th e load on the spiral 
springs indicated at th e pointer would occur. 

In using this recording· apparatus it was found that suffi
cient ly smooth curves were obtained only when a res istance was 
connected in the second ary circuit of the motors, as without 
such a r es istance the pointer and recording penci l vibrated 

TABLE M EAN VALUES OF THE ELECTRI CAL AN D i\IECHANICAI. TERMS FOR THE RUN NIN G PERIODS OF THE HIGH-SPEED CAR IN THE 
AUTUMN OF 1902 

-----

Total .i\IEASUREMENTS AT FEED- AT TH E T ROLLEY OF THE Efficien cy 
Draw-Bar No . of Average ING Ponn CAR of the Hp. No. Motors Train Speed. 

Hp. E lectri cal a t the Pull at the 
of Work - Weight. Frequen cy a t the Equip- Driving Driving Remarks Km. per Run ing Metric H our Amp. Volts Kw . Amp. I 

Tons I 
\"olts Kw. T rolley men! of the Wheels 

I 
Wheels. 

% K g . Car. 

CAR A , 
4 2 89.5 95 20. 6 43.4 5, 835 42.1 5,543 246 335 82. 7 277 788 Car alone. 
2 4 89 .5 96 20.8 5,450 64.0 5,190 247 336 69. 7 234 660 Car a lone. 
5 2 89.5 107 24 . 45.6 6,460 43.8 6,089 302 410 86 .4 354 892 Car alone. 
2 4 89 .5 113 25. 6,830 71.5 6,390 365 496 79.1 392 938 Car a lone. 
2 4 188.4 117 25. 84.7 6,647 694 644 875 87.1 762 1,760 3 four-axle pas-

senger cars a t-
CAR s. . tached . 

8 2 77 .9 
92 1 

20.8 36.7 5,781 34.5 5,619 197 268 84. 225 660 Car alone. 
8 2 77 .9 106 24. 39.2 6,447 36.8 6,162 283 385 86 .5 333 850 Car a lone. 
4 4 159.6 117' 25. 69.2 6,937 566 65.0 6,685 499 679 85 .5 580 1,330 2 four-axle pas-

senger cars at-
tached. 

4 193. 4 118 25. 81.5 6,700 713 75. G,425 680 925 87.7 810 1,840 3 four-axle pas-
senger cars a t-
tached. 

TABLE MEAN VALUES OF T HE ELECTRICAL AN D i\IECHAN ICAL TERMS FOR THE ACCELERATING PERIODS OF THE HIGH-SPEED CARS I N 
THE AUTU.YIN OF 1902 

No. I Total 
I Distance 

Average No. of Train 
of l\Iotors \\"eight. Grade 

in Ru n \~"ork - 1 Metric I Meters Per Cent. mg Tons 

A verage Maximum I 
Accelera- Speed 

tion Frequency 
.i\Ieters Km . per 

Per Sec. Hr. 
I -----

CAR A I 

5 2 89 .5 4,430 . 030 0 . 08 I 88 . 6 20.6 
2 4 89 .5 3,950 . 084 0. 12 97.5 20.8 
6 2 89.5 7,930 . 054 0.07 106. 24. 
2 4 89 . 5 4,550 .057 0. 11 102.5 25. 
3 4 188 .4 8, 700 . 061 0.07 113.3 25. 

CAR s. 
9 2 77.9 2,744 . 111 0 .13 91.2 20. 8 
9 2 77.9 4,294 .OG8 0. 12 105.6 24. 
6 4 159.6 5,583 . 060 0 .11 116.7 25. 

' ~ ;J 

4 193. 4 8,3 00 0.07 115. 25. 

-----

coasti ng. Also, th e efficie ncies of th e elec tric al equipm ents of 
the cars, which were determin ed liy calcu lation at lo w fre 
qu encies and loads, might not have agreed absol ute ly with th e 
real values. After a great many more run s have been made it 
·may be poss ibl e more accurately to locate thi s di sagreement and 
find a r eason fo r it. 

Attempts were also made to dete rmine the energy consump
tion during the trip by direct measurement of the torque trans
mitt~d by th e motors to the driving wheeb. For thi s purpose 
an ingenious d ev ice, illustrated in Fig. 1 , built by th e ;\llge 
meine Elektricitat s-Gesell sc baft, was attached to one of the 
motors of ca r A. The motor was supported, not by rigid links, 
but by spiral springs, whi : h were so a rranged as to indicate 
the turning moment exert ed by th e motor on its suspen sion 
point. This moment has the same value, but oppositely ex erted, 
as the turning mom ent transmitted by the driving ax le. T he 
,·ariation in the length of the spiral spring is transmitted 

MEA SU REMENTS AT FEED- M EASUREMENTS AT THE 
ING-POINT T ROLLEY OF THE CAR Hp. at 

the Remarks 
Amp. Volts K w. Amp. \"olts Kw. Trolley 

-------

51. 2 5,G62 .... 50.0 5,376 358 487 Car a lone. 
. .. . 5, 16,5 .. .. 74.2 4,835 446 606 Car a lone. 
51.1 6, 383 . ... 50 . 1 6, 024 407 ,553 Car a lone. 
.... 6,740 . ... 76. 6,360 535 727 Ca r alone. 

101. 6 253 880 .... . .... 813 1,105 I 3 four-axle )as-
senger cars at -
!ached. 

52.6 5,472 51. 8 5,257 394 535 Car a lone. 
51.1 6,290 I 50. 5 5,950 434 590 Car a lone. 

108.2 G,237 1,010 I 105. 6 5,938 928 1,261 2 four-axle pas-
sengC'r cars at-

I 

!ached. 
110 . 6, 140 98S I 107. 5,450 8.55 1 1,160 3 four-axle passe n-

ger cars at tacheu. 

\\·id ely and a reliable mean cur ve could not be approxi mateu. 
The cutting in of a r es ista nce has no effect upon measuring the 
power ab sorbed, a lthough, in this case. it is not poss ible to 
make a direct compa ri son of the torque with the elect ri cal 
energy recorded at the same in stant. In Figs. 2-6 seve ral of 
these record s are reproduced. T hose represented in Figs. 2 

and 3 are taken from trips in whi :: h the motors were short
ci rcuited wit hout the use of a re sistance, whil e those shown in 
Figs. 4, 5 and 6 \\"ere taken with a resi sta nce conn ec ted in th e 
secondary circuit of th e motors durin g the trip s. T he torque 
ca lculat ed from the last three di agrams is plotted in Figs. 7A 
and 7B. lt g ives somewhat higher va lues for the train resist
ance than those found by the coasti ng tests. The reason for 
thi s di sagreement li es possibly in slight di screpancies made by 
the recording apparatus. In the tests to be made in th e future 
thi s c~tn easi ly be r emedied, and the appa ratus will th en be 
adeq uate for measuring the torque directly at the driving ax le. 
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D ETERMIN I NG T H E L OSSES IN T H E P O WER TRANS MISSION 
LI NES 

F or th is purpose the free a nd the earth lines were shor t-cir
cuited a s be fore at one end and energi zed with alternating cur
r ent 

0

from the power house. Then measur emen ts o f the loacl. 
current and potentia l in each phase wer e m ade a t the obser va
tion sta tion a ccording to the scheme shO\vn in F ig. 1 I. T he 
fr equency was noted at the same time in the power house from 
the r evolu t ion s of the steam engine. The apparent r esistance, 

At the conclu sion o f th e speed tes ts, mea surements of the 
ohmic and apparent r es istances of the t ra nsm iss ion lines were 
made in order to determi ne the energy and voltage losses in 
the t ran smiss ion and trolley lines . T hese measuremen ts we re 
made sepa ra tely fo r the exposed par ts o f the transm iss ion as 

0 o"clock 1\farienft:l.le S~d about Z7 km. per our 

8 9 10 11 12 
'fi 1m· 

lla.hlow 
13 H 15 l G 11 ftlin. 18 

S tr·~d Tiy.Juurnal 

FJ G. 4.-DIAGRAM OF MOT O R TO RQUE TAK E N O N CAR A DU RI NG R UN ON 
NO V. 7, 1902 (RU NNI NG ~ITH ONE 1IOTOR) 

9 o'clock from Afnhlo1" 

I 12 22 23 25 26 27 28 29 30 81 3o 'l6 37 

R', of on e line fo r the fr equency u sed 
during the obser vation s follows fro m 
the relation 

E Phase voltage 
R' = - = - - - - -- in ohms. 

J Current 

In order to determine the ap
par ent r esistance at any other fre
qu ency ( 11) , it is necessary to know 
the coeffi cient of self-induction (L ) 
and the capacity ( C) of the line; 

To Zos&en 
38 3!.) • 40 41 ill 43l1inuu!il 44 

F I G. 5.-DIAG RAM OF MOT O R T O RQ U E T AKEN ON CAR A D U RI N G R U N 1, O N NOV. 7, 1902 (RUNN I N G W IT H ON E MOT OR) 

from Zosa,,;u to !'ila.rlenfclde 

I :Accelern.tion-ll'"ith--<..4)-motor .,.... uu~witb- (2·;-mo ·--
lo o'clock 11 o'clock J 

Zero Jine 6 G 61 58 60 0 : l 2 3 4 6 G 1 8 9 10 11 .2minutes 
-1 

I ,-, 
-2 

----=~w - -- ~ I I / II I . ~ - "T1 "·"' --- 1 1 j I I I ,~ 1111!1 11",,J. I I I 11 ,fl ,I.I.II! I " I t /'. I /_:..J.. I ~, I I 
- 7 

/ / 1 I // 1 / 1 / I II I II I I I 11 11 1 I II / 1• " I f "1 I I -. I I I I I I I n,-1 I I ' I / .l , .,, I l / J / I I I 

~: ~~:i: ;nJn!ot!,.f_/j I // I I I/ /// I I :i.t the w t•el &ilc-ulll frrence I I I I I I I I I/ I Il l / II I I I II I /1/ I I Torque of one 
motor 

W ei;;ht of the Motvr C:i.r 89,300 kg. Weigh t Trolilcrs 71 ,ij0 kc; , speed a.bout BG km.per hour 
C' Street Ry .Journal 

FIG. 6.- DIAG RAM OF MO T O R T O RQ U E TAKEN ON CA R A DURING RUN, O N NO V. 8, 1902, W ITH F OU R T H REE-A X L E T R AIL CA RS 

well as the trolley lines. T he ob
servati on stati on a t cable house I. , in 
J ohann isthal, se rved for measur ing 
the fo rmer, and cable house II. , at t he 
feedi ng point a long the track, served 
fo r measuring the latter. T he location 
o f these obse rvati on sta tions may be 
seen from Fig. 8 , wh ile the a rran ge
ment of the wires on th e poles 1s 
shown in Figs. 9 and IO. 

The transmi ss ion line consisted of 
5tr anded copper wire 50 sq. mm in 
a rea, t he trolley lines of dra wn figure 
8 profil e wire of approx imately 100 sq. 
111111 a rea. T he measuremen ts o f the 
lines were made a s follows : 

(I ) Resistance 111eas11reme11 ts 7C' ith 
direct current. 

The 1 ines a, b and c and the earth 
line E were short-circu ited at one end 
and a small battery was connected 
alternately in each ci r cuit a t t he ob
se rvation sta tion. The measurements 
of curren t and poten tia l gave the r e
~istance o f each loop. 

(2 ) Detcr111i11atio11 of the coe fficient 
of i11d11ctio11 fo r alternat in g rn rrc11t . 

.dg t-til1 ~;t.-;tiu;1.;;t;;;;t-t-iTHH-+++-h!;;;;;fd.;:;;\;-:;-i;;;;±::;-H-l-+++-l--l-++ ++-.J--J-+-l--l--l ] I cc I. , Ith 4 u otors !tunning wit 1 ~ motors 
~ t r-t-it1 1 H -t--t-1-Htt-t-+-H-+-t-+-H-+-t-+-H-+-l-+-t-1--l--l--ll-t-1--l-+-I-W-l 

~ ~ ~ ~ r-t--it11 t-H -t-t---rttH'-t-+++-t-H -t++t-H-l-+++-l--l-++++-t-l-l--l--l--l 

~205 
l OOO G'.?.lO lOO~~=~=~~=+=t~=+=r~=+tf~=~=t~~~=t=~~=t=~~=t=~~=t=tj=t=tj=tjtj=t=tj=±=tjj 

220 100 
G 

21 10 H -t--r-rt-H-t--t--t-tbH--+-+++-H-1--++-+-HH-+-++-Hf-l--++11 ;H-+++-WL.u.·,1-1 / ~ 
~ W U U H 0 
l O·b ll·h 

:; 
Tim~ 

10 11 12 13 U l .'> 10 min. 

Fl C. 7B.- T EST R U NS WITH CAR A AND FOUR T H REE-AXLE TRAIL CA RS, ON NOV. S, 
1902, SH OWJ NG T O RQ U E , SPEED AND PROFILE OF L INE 
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for which purpose we may use the approximate rela
tion: 

R'=,V 

R represents the ohmic resistance determined from the meas
ured watts, which varies very sligh tly from th e value IV de
r ived from the direct-current measurements. w = 2 7r n. 

\i\Then th e capacity C is small, as in this case, th e apparent 
res istance approaches the expression 

R'= \! R2 + w 2L2
, 

111 which it is only necessary to determine the value of L from 
the measurements. For this purpose we may use the equation 

E = J \! R" + w 
2L2

, 

and we obta in from the potential diagram, Fig. 12, 

K measured load per phase 
cos <I> = ---= ----------- ----

] ·E measured voltamperes per phase 

sin <1> = V i--=cos2 <1>' 

E K 
R = - cos <I> = -

J I' 

E 
L =- sin <I> 

fa 
in heni-ys. 

(3) D etermination of the coe-flicicnt of induction for 
single-phase current. 

For this purpose the lines a, b and c were short-circuited at 
one end, but disconnected from th e earth line E. Two lines 
were simultaneously connected a t the observation station with 
the power house, and the load, current and potential of thi s 
loop were measured. T he third line and the earth line re
mained without current. The connections we re made as illus
tra ted in Fig. 13. The calculation of the coefficient of induc
tion follows in th e same way as described under division 2. 

except that in this case it refe rs to the entire loop, while in 
the former instance it r elated only to the single wire, the earth 
wire acting only as a voltmeter connection, and is considered 
as carrying no current. 

For comparison, the coefficient of induction was also cal-

Ca.r Barn rm 

Zmu n 

Trnnsmis5lou line 
1 ,7 kin. OD 

4 wires of yl,) ,q.mm. 
aren on one pole 

Trolley Une 3 •lrcs·o!JOO sq.JDlll, area 
Dl.suwcc from fccd!ng st11.t1on to..Zo5aeu .21>0,f() km. 

" Mo.rlcureld " " ~.040 Jun. 
all trolley wlrl's lncludln,g 

swilcLe• ~,220 km 

F TG. 8.-SHOWING LOCATION OF STATION FOR OP. S ERV TN(; 
THE ENERGY AND VOLTAGE LOSSES TN THE TlWLLE Y 
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culated from the readi ngs taken from the lines according to 

the formula 
d 

L'---:- km = 0-4605 log- + 0.05 Millihenry 
r 

correct for two parallel wires of rad ius r and separated by a 
di stance d for 1 km length of si ngle wire. 

Conclusions may be drawn from the more or less perfect 
agreement of the recorded results with the values obtained 
from thi s formula, whether it is poss ible to neglect the capacity 
of the lines in the calculations. 

The results of th e measurements are tabulated in the fo l

lowing: 
r. Ohmic resistance fo r direct current: 

(a ) Transmission line (10.7 km long) 
Resistance of a single line a, b or c (average) 

at- 4 ° C. vV = 3-462 Ohm 
at+ 15 ° C. W = 3.75 Ohm 

Resistance fo r the running kilometer 
TV---:- km = 0.35 Ohm 

Resistance of the earth line E 
at- 4° C. TT' = 0.775 Ohm 

By calculation we obtain 
1 7-5 

TV' ---:- km = -- = 0.35 Ohm 
50 

(b ) Trolley line ( approximately 22 km, including the 
cable at the feeding point). 

Traa3mis3ion line 

,...,,._,;.·,:;,,-,;.. ,.." r 1 

Tbe distao.ce Letween-v.lre:i ls , 
not the same at all place, 

and averages 45 cm. 

Trolley line 

Eco•(/>=J I\ 

... 
3 
':; 

? 
! 

FIGS. 9 AN D 10.-ARRANGEi\I ENT OF \VIRES ON FIG. 12.- POTEN-
TRANSlliISSIUN AN D TRULLEY 1'< >L ES Tli\L DL\GIC\~I 

Resistance of a single line a, b or c (average) 
at+ 4.5 ° C. W = 3.85 Ohm 
at+ 15 ° C. TT'= 4.02 Ohm 

Resistance for the running kilometer 
TT' ---:- km= 0.183 Ohm 

Re sistance of the rail return 
at+ 4.5° C. TV = c -42 Ohm 

Dy calculation we obtai n fo r the tro lley line 
17·5 

IT '---:- km =--= 0.180 Ohm 

97.3 
( By acc urate measurement the area was fo und to he 

97.3 sq. mm). 
2. Coefficient of induction for alternat ing current: 

(a) Tranmission line ( l 0.7 km long) at - 3 ° C. 
Line a .............. L = .01078 L---:- km = .001008 
Line b .............. L = .0 1043 L---:- krn = .000974 
Line , ............. . L = .01030 L---:- km = .000966 

Ave rage ........ . L = .01051 L ---:- km = .000983 Henry 

The calculation gives .. , .. . ........ L'---:- km= .000995 Henry 
(b) Trolley line (22 km) at+ 5° C. 

Bottom line a . ...... L = .0255 L---:- km = .001159 
Middle line b ........ L = .0234 L---:- km= .001064 
Top line c ......... . L = .0260 L---:- km= .oorr83 

Average ........ . L = .0250 L---:- km= .001135 Henry 
T he calculat ion gives as average ... L'---:- km = .001131 Hen ry 

3. Coefficient of induction for single-phase current: 
(a) Transmission line (21.4 wire length) at - 3° C. 

Loop a-b . ........... L = .0208 L ---:- km = .00097 4 

·fr-3,nsformer in 
Power llouse 

Three :,lain Three phase wires 

i:\" i::utral wire 

a 

b 

C 

E 

FIG. 11.- SCH EM E ADOPTED F OR FIND I NG THE P OWER, V OLT
AGE AN D AMPER AGE OF EACH P H ASE 

Loop a-c ....... . . . .. L = .0219 L ---:- km = .001023 
L ---:- km = .001037 Loop b-c . ...... . . .. . L = .0222 

Average ........ . L = .0216 L ---:- km = .001012 H enry 
per kilometer and line 

T he calculation gives ..... .... . .. . L'---:- km= .000995 Henry 
( b ) Trolley line (44 km wire length ) at + 5° C. 

Loop a-b (1 m apart) .L = .0469 L---:- km = .001064 
Loop a-c (2 m apart) .L = .0566 L---:- km = .001285 
Loop b-c (1 m apart ) .L = .0483 L---:- km = .001096 

Ave rage .. . ..... . L = .0506 L ---:- km = .001148 Henry 
per kilometer and line 

T he ca lculation fo r the loops gives: 
a-b, L'---:- km= .001085 

a 

b 

C 
Three ill ::&.in Three phase-1Jire9 

B 
:N c11trul wire 

FIG. 13.- W I RIN G SCH EME ADOPTED TO DETERllIINE T H E 
COEFFICIENT OF INDUCTION FOR SI.l\GLE-PHASE 

• CURRENT 

a-c, L'---:- km = .001223 
b-c, L'---:- km = .001085 

Average, L'---:- km = .001 131 Henry 
After knowing these values, which refer to the line installa

tion, the energy ancl potenti al losses in the t ransmi ssion and 
tro ll ey lines fo r the seve ra l groups of runs in the accon1pany
ing tables are calculated as fo llows: 

T he energy loss, according to J oule's Law, is 
R= 3I'W, 

in which J represents the current strength and TV the ohmic 
resistance of one line. S ince the length of the line th rough 
which th e curren t fl ows changes conti nually d uring the run. 
the average di stance fro m the feed ing poin t to the middle 
po int of each divis ion of the run must be esti mated in order 
to de termine the prope r resistance to be employed fo r th e ac
celerat ing and running periods. 

As the average load wi ll always be referred to ti me, so also 
th is middle poi nt must be referred to the time interval of the 
divis ion of the run. T hat is, it is necessary to determine in 
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the time-distance diagram (Fig. r4) that di stance which an
swers to the mean between the time at the beginning and the 
time at the end of the division under consideration. 

The drop in voltage is found from F ig. r5, in which 

Ew = Voltage in car, 
E sp = Voltage at the feeding point , 
Ej = Voltage at Johanni sthal, 
JR = Ohmic voltage drop, 
J w L = Inductive v_oltage drop, 

6 Ef = Voltage drop_ in the trolley line, 

6 Ez= V oltage drop in the transmission line. 
A fter plotting the triangle MNO in the vector di agram on 

the basis of the measurements taken in the car, in which 
cos <I> is calculated from the equation 

Watt 
cos <J) = -------

A mp. Volt. \ I 3 
we obtain the voltage and also the load facto r at the feeding 
point and in J oh annisthal by combining the d iagrams of losses 
NPQ and QRS fo r the t rolley and transmission lines. 
Through subtraction, we acquire the voltage drops 6 Ef and 
t:, E2. 

The losses thus obtained do not a lways agree with those ob
tained by subtracting the measurements taken in the car from 
those noted at the feeding point . This is due to small errors 
of observation. A relative ly small diffe rence in the measure
ments of the power and voltage taken in the car and those 
noted at the feeding point produces a conside rable er ror in only 
a small fraction of this large total d iffe rence. In thi s case the 
calculations of the losses based upon the line measurements 
are authoritative and should be conside red as correct. 

In the accompanying table the losses in power and voltage 
fo r the separate g roups of the running periods are collected 
together in order to give a general idea of th eir magnitude. 
It will be seen tha t they stand in small relat ive proport ion to 
the energy consumption , and this fac t was also apparent du r ing 
the prog ress of the calcul ations. T he energy loss is propor
ti onal to the square of the current st rength ; but fo r a given 
load may va ry considerably, depending upon the height of the 
voltage and th e value of th e load facto r cos cf> . T h e energy 

B RAKE TESTS 

T he braking apparatus installed in the ca rs was described in 
detail in the preceding year's report. I t was also stated th at 
an accurate adjustment of the brake-shoes was attended with 
great difficulty on account of the numerous brake-rods, and 
that the desired results were nqt secured by connecting the 
Vv estinghouse pressure- reducing valve in circuit, since the 
pressure resulting from the operation of thi s valve was not 

Dhision of 1·un unJ~r 
consideration- a 

k--------------------~ 
I I 
I I 

~-------~-------- ►l 
I %- : %- : 

I I 
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I I 
I I 
I I 
I I l ~ r----+-------~
1 

_________ _1 _______ ~ 
~ O I : j I 

~ i~ I : :a I 

A ~ ~1 : ti 
J!_l____ I ~~ 

fe~J:~~n}~~i~~!~~~J----
plu.ce of sbrtiug.,j,_ _ __.l.--,,,::::::_ __ __;,. ____ _,_ _ _ _ -'------

'l'ime--),,, 

F I G. 14.- TIME DISTANCE CURVE 

dependen t upon the decrease in speed, but fo llowed after a 
definite time interval. 

As the proposed changes in the brake r iggin g could not be 
made on account of th e limited space in the t rucks, the g reatest 
care was taken in the adjustment of the brake-rods so that the 
best possible braking effec ts would be obtained. T he pressu re
reducing valve w as pl aced experimentally in the motorman 's 
cab of car S and conn ected th rough pipes and cut-off cock 
with the brake cylinder. T his made it possible to cut in the 
valve at any t ime, to reta in the ai r pressure in the cylinder 
for a long time and to regulate it in propo rti on to the speed. 
The results obtained in the brake tests made with th is arrange
ment may be seen in the ta ble on th e n_ext page. 

The decrease in speed in proportion to the time is shown by 
the curves in Fig. 16, which have a similar fo rm to those ob-

TAB L E O F THE ENERGY A N D VO L TAGE L OSSES 

Average 
LenP,th 
of the 

AVERAGE CU RR EN T IN TH E ENERGY L OSSES TN THE VOLTAGE L OSSES IN THE COMPARISON OF THE MEASURED 

Remarks Trolley Line Trolley Line 

Amp. 

T ransmission 
Line 

Amp. 

Trolley Line 

Kw. 

T ransmission 
Line 
Kw . 

Trollev Line. Transmission Load in the 
Calf. Kw. 

Voltage in the 
Car. Volts . 

Km. 

12. 2 
11. 5 
13. I 
11.0 
14.1 

12 . 0 
10. 8 
10. 8 

42 
65 
44 
72 
84 

35 
38 
67 

. 7 44 

.0 66 

. 7 46 

.0 73 

.0 85 

. 6 37 

.0 40 

. 0 70 

12.4 21. 7 
27. 0 49. 0 
14 . 5 23. 7 
31. 6 60. 0 
55 .2 81. 2 

8. 4 

I 

15.4 
8 .6 18 .0 

27 .0 55 .0 

loss va ries also with the averag·e length of the tro lley line. 
T he voltage d rop is fo und from the fo rmula 

c = .T v ' R + w L, 
or graphically from th e loss diagram illust rated in F ig. 15. 
T his loss is dependent upon the cu rrent strength , the resistance 
referred to the length of the line and its induction coeffi cient, 
a lso eventually upon the frequency. The induction coeffi cient 
and the frequency, or th e value of w L exe rt also an influence 
0 11 the direc tion of the losses in the potentia l diagram, from 
which the value of the resul tin g voltage a t th e feeding po int 
( flsp) as well as that a t J ohannistha l (Ej) is greatly de
pendent. 

(t>.Ef) Line. (c, E z) 

205 260 
277 343 
252 292 
329 41 8 
527 565 

246 5,543 
247 5, 190 
302 6, 089 l Th csc ccf,c to the 
365 6,390 test runs of Car 1\ . 
644 6, 120 

165 21 6 
179 263 
330 463 

197 5,6 19 
283 6, 162 }These refer to the 
499 6,685 test runs of Car S. 

-~~--

ta ined in the preceding year. .As reliable speed recorde rs were 
used in this yea r 's tests, the decrease in speed and the corre
sponding retarda tion could be accurately determin ed du r ing the 
ent ire braki ng per iod. from which the coeffi cient of fr ict ion 
was calculated. 

If we call, as in the preceding year. the 
Coeffi cient of fri cti on ... . ..... ... . . ..... . . . ... . .. f. 
T otal pressure on the brake-shoes . : . ..... .. ..... . D. 
Mass of the car . . .. . .... . ... . ... . ....... .. .... . Jl,J . 

Rota tin g mass referred to wheel circumfe rence ... . R . 
Res istance of the ca r ............ . ..... .. ... .. .. TV. 
Reta rda tion .. .. ... ..... . .... . ........ .. ... ... .. p. 



976 STREE T R AILWAY J OUR NAL. [VoL. XXVI. No. 23. 

then we have: 

p (M + R) - W 
f = -----

D 
c-; rades a re not taken into consideration m this equation, 

From these values it is seen that the fri ction coefficient dur
ing the first part of the braking period dec reases; but w ith 
further reduction in speed, rapidly · increases. Thi s agrees 
throughout with the observations which Capt. Douglas Gaitan 
published in the year 1878, according to which the friction co
efficient at a constant speed decreased with the continuation of 
the braking. But in the above brake tests the simultaneous de
crease in speed must be taken into consideration, as it results 
in an increase in the friction coefficient. On this account it is 
to be assumed that at the beginning of the braking period the 
decrease in the friction coefficient with the time is greater than 

/,; 

JwL , 
;:;..,,:==---==- -,?---' It > 

,/ 
/ ~"-! y v 

/ 

',~,;:.;., ... 

F I G. 15.-VECT OR DIAGRAM LAID OUT FOR DETERMI N ING 
THE VOLTAGE DRO P 

since the braking was done in most cases on level sections of 
the test track. All terms on the right-hand side of the equa
tion are known. M, as in the preceding year, = 9300, and R 

"1 _ 

110 

C2.10 ' 100 

'\ '\ 

"~:::~\ 

.. r, -

FIG. 17.- SL\!IPLIFIED BRAKE RIGGING FOR THREE-A XLE \ 
TRUCK 

its increase resulting from the reduction of the speed, while 
after a few seconds an increase in the friction coefficient pre
dominates as the speed still further decreases. 
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\ \ 

'\ ;'\ 
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FIG. 16.-BRAKE T E STS O N OCT. 30, 1902, WITH CAR S 

= 790. The resistance f'V is taken from the res istance curve, 
publi shed in th e issue of Oct. 28 as Fig . 6, and D is calculated 

In general, the tests gave no better results than braking 
under the most favorable conditions during the preceding year. 

T ABLE OF BRAKING DATA 

I s,,.," I Beginning 
AIR PRESS URE IN Average Retarding 

I Retard- Force in % No. Braking Distance of Braking Braking ation of Car Application of the Pressure of Test Between Km. Posts Braking Distance Time V Weight Reducing Valve i Rem arks 

i ••• Pi,e, I the Cylinders P= - 100 p 
Km. 

i PerHour M. Sec . Atmos . 

I 9. 708 to 10.07 89.2' 362 26.5 7. 8 I 
II 12.886 to 13.238 85.5 352 26.2 7.5 
III 1 7. 005 to 17. 554 102.4 549 34.5 8.5 

I 
IV 22.494 to 23.081 105. 8 587 35. 8 .5 
V 26.23 to 25.469 

I 
11 8 .4 761 41.8 8 .3 

VI 16.952 to 16. 232 116.2 720 40. 8.5 

from the air pressure in the brake cylinder and the lever rat io 
of the brake-rods. 

T he results, presented in the table on the opposite page, give 
severa l calculated values of the coeffici ent of friction for the 
same speeds, and also th e average of these values. 

t -
Atmos. M. per Sec. g 

5.5 to 4 . 5 0.936 9. 5} Ready before braking. I E mergency braking. 5. 5 to 4. 5 0.908 9.3 
6.2 to 5. 5 0.823 8.4 After 15 seconds. , Emergency braking. 
6.2 to 5.5 1 0.840 8 .6 After 18 seconds. I Emecg,ncy brnking. 
5.9 to 4.8 0.708 8 .0 After 25 seconds. Emergency braking. 
6.2 to 5.0 0.808 8 .2 After 25 seconds. Full service braking. 

It was also impossible to obtain a shorter braking distance by 
operating the pressure-reducing Yalve by hand. through which 
the highest air pressure could be retained in the brake cylinder 
fo r ;i long time. 

\\.ith due consideration of the high brake pressure used. the 
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conclusion must be reached that the complicated brake rigging, 
although the greatest care was observed, could not be ad
justed accurately enough. A simplification of the brake rig
ging is therefore to be desired. For the proposed new three
axle truck with a 5-m wheel base, a brake rigging is already 
designed, and its principal features are illustrated in Fig. 17. 
The most important simplification to be gained by this brake 
rigging will be through placing the brake cylinders in the plane 
of the wheels and providing so that one piston operates on the 

TABLE OF BRAKING DATA 

Time after Retarda-Average 13 .-ake Application tion.p Brake Coefficient 1 Average 
Speed. J'est. of the Pressure D. of Friction. Coefficient 

Km.per No. Brakes. Meters per Kg. f. I of Friction 
Hour Sec. Second. 

113 V 2-3 0.94 119,000 0.072 1 1 
l 0.066 VI 2 0.83 126,000 0.060 r 

100 III 1-2 0.78 126,000 0.057 l 
I 

IV 3 0.78 126,000 0.057 l 0.055 V 7 0.78 119,000 0.060 I VI 6 0.67 126,000 0.048 

75 I 5 I 0.83 103,000 0.076 l II 5 0.89 103,000 0.082 
III 11-12 0.72 126,000 0.054 l 0.062 IV 13-14 0.72 126,000 0.054 r 
V 18 0.67 119,000 0.053 l VI 17 0.67 126,000 0.050 

I 
50 I 14 0.94 91,000 0.100 

11 
II 13 0.86 91,000 0.092 
III 21-22 0.83 107,000 0.069 0.075 IV 23 0.83 119,000 0.068 

r 
V 28-29 0.67 114,000 0.057 
VI 27 0.83 123,000 0.066 

25 I 21-22 1.11 80,000 0.128 I 
II 21-22 1.11 80,000 0.128 l III 29-30 1.00 109,000 0.091 0.108 IV 30-31 1.00 109,000 0.091 I V 37 1.03 93,000 0.110 
VI 35 1.06 107,000 0.098 

8 I 

I 
25- 26 1.39 80,000 0.162 I 

II 25 1.44 80,000 0.167 
IL III 33 I 1.33 109,000 0. 122 0.149 IV 34 1.47 109,000 I 0.135 

V 41 1.56 93 000 ! 0.168 
VI 39 1.39 ' 98,000 0.142 f 

brake shoes of a single wheel. Two double cylinders are car
ried on each truck, one each between each pair of wheels lying 
nearest the middle of the car, and single cylinders between each 
of the outside wheels. The hand brake is commonly connected 
only with those brake-shoes that are operated by the double cyl
inders. This seems advisable since the highest admissible brake 
pressure through the large lever ratio used can be by no means 
reached even though only two axles of the truck are braked. 
Through this great simplicity of the brake rigging a good ad
justment of the brake-shoes is assured, and it is therefore 
hoped that the best braking results will be obtained that are 
possible with wheel brakes. 

DAILY REPORTS TO THE GENERAL MANAGER IN ROCHESTER 

In the final results the value of any system of departmental 
records and reports in electric railway administration must 
depend upon the promptness and accuracy with which the sys
tem renders available the sali ent information required by the 
manager or head of department. In other words. there is cer
tain information the general manager wants each morning con
cerning the previous day's happenings and results. T here is 
another class of information . particularly with reference to de
ta ils, which, although significant and of prime importance, does 
not necessa rily demand the personal attention of the manager 
each clay. If the attempt is made to include too much of the 

latter class of details in the daily reports to the manager, the 
main object aimed at may be defeated in that the salient in
formation is buried in the mass. In short, any successful sys
tem of reports must be so devised as to render available each 
morning an epitomized summary of the previous day's opera
tions. And it should be emphasized that the workings of the 
system of reports should be such as to provide that these daily 
reports be delivered at the manager's desk automatically, in so 
far as any specific attention on the manager's part is required. 

As a "pointer" on the preparation of daily summarized re
ports, the system instituted by R. E. Danforth, general manager 
of the Rochester Railway Company, is suggestive. No attempt 
is made to use an elaborate printed form. The digest reports 
are typewritten on sheets the size of an· ordinary letter head. 
The form of report reproduced herewi th covers the mechanical, 
line, track and claim departments, and it will be seen, lays bare 
at a glance a summary of the previous day's work and happen
ings. The principle is carried even further, and the report in
cludes not only a record of the previous day's results, but also 
covers the work and conditions for the day on which the re
port is made, so that report received "this morning" shows 
track work, line work and cars in shops and on road "to-day," 
and accidents, emergency calls and cars disabled "yesterday." 
The same idea is carried out with reference to the oper
ating departments, and thus, by glancing over two small and 
conveniently handled sheets, the manager is able to keep close 
watch from day to day as to the general conditions on hi s 
property. 

FOR~i OF DAILY EPITOMIZED REPORT MADE TO GENERAL 
MANAGER, ROCHESTER RAILWAY COMPANY 

Rochester Railway Company, Oct. 7, 1905. 

To-day 
in shops, 

Car Numbers 
500 Paint. 
501 
502 
511 
452 
457 
458 
459 

73 Sodus- Overhauling. 
328 Paint. 
341 School. 
315 Damaged. 
430 Damaged. 
126 Wheels. 
226 Wheels. 
200 Wheels. 
303 \Vheels. 
441 General overhaul ··········· 

STA TE STREET DIVISION 

80 Cars running on road. 
25 Cars available in shed. 
10 Swing cars to go out. 

TRACK WORK 

1 Team to South Avenue, a/c 1. 
2 Teams to Franklin construction. 
4 Teams to Genesee St., job No. 431 
1 Team to Portland Ave., job No. 

399. 
7 Men to South Ave., a/c 1. 

30 Men to Franklin construction. 
40 Men to Genesee St., job No. 431. 
12 Men to Hudson Ave., job No. 323. 

4 Men to Park Ave., job No. 38. 
6 Men to Park Ave., job No. 454. 

20 Men to Portland Av.e., job No. 399. 
1 Man to Saratoga Ave., j ob No. 430. 
3 Men to Curve cleaning. 
2 Men to blacksmith and helper. 
1 Man and cart. 

EMERGENCY CA LLS (Yesterday) 

17 Main and Caledonia Ave. bridge, 
trolley wire brok'-, 

Hudson and Ave. E, ear off. 
Charlotte line. cemetery, ear off. 

SODUS WORK 
14 Disabled cars in shed ...... 129 2 Putting up crane, job No. 36-A. 

S S11rfacing tracks, job No. 36-A. EASTERN DIVISION 

51 Cars running on road. 
43 Available cars in shed. 
9 Swing cars to go out. 

17 Disabled cars in shed ...... 120 
37 Cars stored....... . . .. .. .. . . . 37 

SODUS DIVISION 

9 Cars running on road. 
4 Available cars in shed. 
1 Disabled car in, shed ....... 15 

2 Flagging Hudson Ave.,job No. 323. 
1 ~· lagging Park AYe., job .No. 369. 

18 Sand account. 
4 Line work, job No. 37-E. 
4 Track repairs, section 2. 
4 Track repairs, section 3. 

ACCIDENTS (Yesterday) 

Man stepped off moving car and fell; 
mjured his hand. 

Car struck horse; was knocked down; 
leg scratched and thill broken. 

SUBURBAN DIVISIO N 

10 Available cars in shed. 
2 Disabled cars in shed ...... 12 Car st ruck wagon. 

LINE WORK 

1 Wagon to Platt Street bridge. 
1 \Vagon to W est Main Street. 
1 Wagon to Hudson Avenue. 

330 

l\Ian caught car and fell. 

DISABLED CARS (Yesterday) 

S Motor trouble. 
4 Brakes. 
1 Miscellaneous. 

Of course, reports as to minute details follow with all pos
sible promptness. 
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THE DAYTON & MUNCIE ELECTRIC RAILWAY 

T he Dayton & Muncie T ract ion Compa ny has rece ntly co m
pleted its line into Muncie, Incl., fo rming a most impo r tan t link 
in the great chain of lines in Ohi o and Indi ana. I t affo rd s 
through se rvice from Dayton to Muncie, and it also furni shes 
the most direct route fo r travel on electr ic lines from numerous 
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popu iation. It is an important railroad center, and it has a 
large automobile factory, lumber yards, planing mill s, six grain 
elevators, city waterworks, natural gas, sewe r and elect ric light 
sys tems. \Vinchester, seat of Randolph County, Incl., has a 
population of 6000; fin e county and city buildings, excellent 
public ut il ities, three banks, several hote ls and manufacturing 
establishments. Farmland has a population of about 2000. It 

has two banks, several manufacturing con
cerns, and within the past two years it has 

-- ___ _J_! ~:! 

grown rapidly owing to the discovery of oil; 
at present the town is surrounded by hundreds 
of we lls. Parker City has a population of 
about 1500, and is said to be the center of the 
richest oil- district in Indiana. It has a la rge 
fu rn iture factory and several oil supply 
houses. Se lma has about 900 population, and 
la rge oil interests are represented the re. 
Muncie in 1900 had 21,000 population. At 
present, owing to the growth of the oil indus
try, it is claimed the populat ion is 32,000. It 
has numerous manufacturing plants, includ
ing glass works, iron mi ll , barb wi re factory, 
na il mill s, harvest ing machinery fac tory, nu
merous fi ne office bui ldings, city and county 
buildings, and a number of hotels, which are 
always crowded. T he Muncie, H artford & 
F ort \ Vayne Traction Company connects for 
B lu ffton and Fort vVayne, while the Indiana 
Union T raction Company operates to Ander
son and Indianapolis, and conn ects for nu

L _ _ r -
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Scale of Miles 

2U 

MAP SHO W ING ROUTE OF DAYTON & MUNCI E TRACTION COMPANY 

points in Southern and Central Ohi o to poin ts in Central and 
Nort hern Ind iana. T he Dayton & lVIu ncie proper extends from 
Greenvi lle, Ohio, to Muncie, Incl., but at Greenville it co nnects 
with the tracks of the Dayton & No rthern, which j oins 
Greenvi lle and Dayton. T he two properties are under th e same 
general ownersh ip and management, and although at 
through passe ngers are t ransferred at 
Greenvi lle, it is probable that this will 
soon be clone a way ,,ith , si nce, fro m 
the general operati ng standpoi nt, the 
two roads are a unit ancl wi 11 clou bt
les s be consolidated in the not very 
distant future. Through limited ser
v ice has been provided for and will be 
instituted as soon as the track on the 
new line is in better shape. 

present 

merous other c1t1es. The t raction interests cente r ing there 
have completed arrangements for the erection of a fin e freight 
and passenger station. Other lines are proj ected from Muncie , 
and it promi ses to be the second most impor tant t raction center 
in the State. 

W hen the Greenville-Muncie exten sion was decided upon, 

The di stance from Dayton to l'liun
cie, including city entrances, is 86.5 
miles . the Dayton & Northern having 
41 .6 mi les of track and the Dayton & 
Muncie ..J--1--9 mile s. It is interesting 
to note tha t the population tributary 
to the system is mu ch greate r in In
cliana than in Ohio, as the Dayton & 
I\foncie has 1054 people per mi le of 
road as compared with 471 fo r the 
Dayton & Northern, which li es 
wh olly in Ohio. It is the numerous 
towns and the densely se ttled rural 
di strict s that have made Indiana the I NTERIOR OF DA YTON & MUNCIE SL\ TION AT \ \"INCHESTER 
premier traction State in the Union. 

The towns on th e Dayton & Muncie may be described briefl y 
as follows: Greenvi lle is the seat of Darke County, Ohi o, 
which ranks first as an agricultural county in Ohio. T he popu
lati on is about 8000. having experienced a splend id growth 
since the building of the Dayton & Northern three year s ago. 
It has four banks. a large stove factory, a screen door factc ry, 
wire fence factory , lumber yards, planing mills, seve ra l ma
chine shops, etc. Un ion City, on the State li ne, has about 7500 

seve ral prelim inary designs were worked out relative to the 
locat ion of the power station. and the general plans were as 
fo llows : 

(I) In .:reasing the Dayton & Nor thern power house. 
( 2) Building a power house solely for the new section. 
(3) Building a new power station for both sections and 

transferring a ll of the power generation for both roads to it. 
P reliminary estima tes of the fi r st cost and opera ting expenses 

• 
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were made for each of the genera l plans and for several sub
divisions , and the decision was to locate a new station at \Vin
chester, Ind., to be used chiefly fo r the new section , and to 
locate a large sub-station at Greenvi lle and have this sub-s ta
tion feed a portion of the Dayton & North ern, thereby relieving 
its station. 

One difficulty encountered was obtaining ample water for 
conder.sing purposes, especially at a point on the line of the 
road where it was possi ble to obt ain coal direct from a steam 
road. The Dayton & Northern station was furnished with 
water from a very small stream and from wells, and had cool
ing trays, and th ere was not sufficient water to more than 
double the output, which would be necessary to prov ide power 
for the entire system. 

P O \\' E R ST.\TIO N 

As stated above, the new sta ti on was located at \:Vinch es ter, 
where there is a small stream, which was dammed to create a 
pond, and cooling trays were in sta lled. A conn ection was a lso 
made with the city waterw orks sys tem. Thi s enables the sta
tion to pump into the city main s in case of fir e. The powe1· 
house a lso has a fire pump for its own protec tion and that of 
the adjacent car house, wh ile the conn ection above mentioned 

STE.\ i\I l'll'Ii'-«; .\ N D l'L'i\ IPS JJ.\ CK O F BOILE R 

enabl es the city and ra il\\'ay to li e mutually helpful in case of 
emergency. 

Th ~ station building is of pl ,d n bu t neat des ign, a nd is o f 
machin e brick with r ed mor tar and stone copings . It has a 
wing on one side for fu el storage bins, a nd on the oth er for a 
static room. In th e engin e room a re two vVcstinghouse 500-kw 
400-volt a. c, genera tors of th e revolvin g-fi eld type, dri ven by 
2r -i n. and 42- in. x 48-in. hori zon tal cros s-compound Buckeye 
engin es operating at 95 r, p. 111. Provision has been made in the 

station layout for the in stallation of a third unit of the same 
or larger capacity. There are t,vo exciter sets, composed of 
37¼ -kw W estinghou se generators, each dri ven by a Buckeye 
simpk engine running at 300 r, p. 111, The condensers for the 
main engines a re of th e surface type, Stilwell -Bierce- Smith
Vai le manufacture. E ach engin e has a separate condense r, but 
the exaust piping is cross-connected so that eith er will handle 
either engine. A Bundy vacuum oil separator is provided in 
the exhaust of each engine operated in connection with a 6-in. 

IlUlLE R RUUM AT WI NC H EST E R 

x 8-in. x IO-in. vacuum pump. The live steam separators for 
th e exciter engin es a r c Cochrane. 

Th ere a rc t wo ro- in . x 6-in. x r2-in. boi ler feed-pumps of 
the out side-e nd packed plunger type and having pot va lves. 
T)lere is a 6-in. x 8-in . x IO-in. dupl ex pi ston pattern pump for 
pumping wa ter to a 1600-hp Stilwell -Bierce open hea ter. A 
s ¼-in. x .+¾-in. x 5- i1L dupl ex pi ston pat tern pump provides 
water to a supply tank fo r house purposes. A r6-in. x 9-in. x 
12-in. U nd erwrit er s' fir e pump takes care of th e fir e service. 
T h e pumps, the heater and steam piping arc arranged back of 
th e boilers, th ere bein g a space of about 9 f t between th e wall 
and th e bac k of the boil ers. .All of th ese pumps a re Stih, ell 
Bierc e-Smith-V ai le ma nu fact ure. Each is provided with a 
F isher governor , and th ey ha ve cast-iron drip ·pans to catch 
all drip, pa ns being piped to dra in . A ll governors ar e by-pas s. 
A ll hi gh-pressure r ece ive rs. heater s, steam header s, etc., a r c 
drained by th e Holly system, and an auxil iary fced-\\·ate r lin e 
connec tin g with each boil er is pro vided in addition to the ma in 
feed line. A \Vor thing ton hot-wa ler meter is placed in a by
pass of the fee d-wate r lin es. T he condensed steam in th e en 
g ines is di schar ged in to a cast- iron hot well adj oining the feed
water hea ter. A fl oat va lve is placed in th e lin e from the con
densing wa ter di scharged from the condense rs, and an addi
ti onal conn ect ion to the hot well is also made from the city 
water se rvi ce. ,\II boil er feed lin es, fir e lines, city wa ter li nes, 
ta nk lines a nd wa ter line to header a rc cross-conn ected. T h ere 
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is a cold well outside the building, with lines from this to the 
condensers and to the various pumps. The suction piping is 
~o connected that the heater pump can take water from either 

# .\ppru.: 6. 

tnion City 

lie:~ 
en~ 

1-3•!0 C.M. Feeder. 

The trays were designed to handle double the present capacity 
of the house, and are provided with sectionalizing walls so that 
any portion can be cut out for repairs, and they can be leveled 

i.c-t.Ml.----..1 

up in sections. The water 
afte r leaving the trays passes 
to a point not far from the 
pond overflow and at some 
distance from the cold-,vell 

~ ~ '-. _11 mi1~ 
k .\ppr 11.4 mi ,. +1--+------61-,000·Ft.; --- fH,000 r•t,-----1-----~-~,ooo Ft..-----<--26;700 Ft.-

intake, so that the coolest 
water is used first, and if 
there is any overflow, it 1s 
the water from the trays. 

App.10.8 Mi. 

3."2 H.T. 

DIAGRAM OF FEEDER SYSTEM 

the hot well or the cold well, and the feed-pumps can obtain 
water fro m the heater, hot well or cold well and discharge 
through either feed lin e to the boilers; also either boiler feed-

'fa11k 

L 

.,,..- -"{ 

J 
I 
I 

A1ip.l6.l)Ii 

3-.w-6 ll.T. 

Street Ry.Journal 

A gravity oil system is 
provided for the engine oil 
supply. The oil is returned 
to a r 50-gal. Cross filter and 
storage tank, and is pumped 

from the tank and filter to a supply tank near the boiler room 
roof by a small Marsh pump. 

The boiler equipment consists of four 250-hp Stirling boilers 
with independent steel stacks. The boilers are arranged in 
batteries of two each. Each battery 1s piped to a live stean 
header, and the two headers are cross-connected by a U bend, 
so that one engine 1s connected to each header. There is a 

Heftter t' .,t.'d-P--u-m 
". 1 To Firv HyJnmt@ 

3 to' l-l 011e VaJ,-e II 
'\.j Iloiler Blow,;,8 

~llc>aterB\ow ofi Street fly.Journal 

ELEVATION OF BOILER HOUSE PIPING 

.\FTERNlJOK TDIE 'L\DLE TIET\\'EEK D.\YTU;\' .\;\'D :\IL"X CIE 

pump can obtain \Yater fro m the heate r, th e second pump ob
tai n ;ng water from the hot well or th e cold well. 

The condenser discharge is eooled for r e-use by means of 
the cooling trays illust rated in the view of the power station. 

sma ll header for the auxiliaries belo\\· the main headers. am! 
the necessa ry valves are provided so that the headers can be 
subdivided into groups for repairs. The connect:on is such 
that each main engine is complete with its complement of two 
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P O W E R ST ATI ON AN D COO LI .1\G T R.\\' S AT \\I l'\CI-J EST E R 

boilers, one feed-pump and one ex cit er eng in e. A t the same 
time the auxiliary header connections are such that either ex
citer engine or feed-pump can be operated off from either bat
tery or boilers. 

All piping and steam auxiliaries were furni shed by the Shaw
Kendall Engineering Company, of Toledo. The piping is all 
covered with Keasbey & Mattison pipe covering painted terra 
cotta, and it presents a very neat appea rance. A ll high-pres
sure piping has 85 per cent magnesia covering. 

In the basement below the static room of the power station 
there is one bank of 200-kw transform ers and one of 100-kw 
transformers, with extra transform ers in each group. T he 
transformers are oil-cooled and rai se the voltage from 400 
volts to 16,500 volts. Directly abO\· e the t ran sform ers in the 

OIL S\VITCIIES, HIGH-TE NS IO N BRE.\K E HS 
,\ l\' D LH~HT N I NG .\ RR. EST E RS 

sta ti c room a re oil switches on the hi gh-tension side, which 
a re operated by hand from the switchboard placed in the engine 
room. They ar e provided with automatic trips, operating in 
case of overloads. T he transformers a re also connected to the 
low-tension bus-bars by knife switches and circui t breakers 
placed on two transfo rmer panels. A high-tension cross-con
necting oil switch is also provided. Normally, the bank of 100-
kw transform ers takes care of the Selma sub-stati on loca ted at 
the west end of the line, and the bank of 200-kw transformers 
provides current for the U nion City and Greenville sub-stati ons 
to the east of the power station, !Jut th e conn ect ions a re such 
that either or both banks can be used fo r either section. T hus, 
in case of ligh t loads, the bank of 200-kw transfo rmer s will 
take care of the load on both lin es. 

SELJ\I A STORAGE BATT E R Y PLAN T 
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T here is a lso provided in the po wer station one 200-kw 
rota ry suppl ying 650 vo lts direct current . In both the Selma 
and U ni on City sub-stations there is a 200-kw ro tary with its 

Il OOST E R SET FO R BATT E RI ES 

complement of 75-kw sta ti cs, switchboa rd , etc. T he Green
vill e sub-stat ion is prov ided with one 300-kw ro ta ry and a bank 
of 100-kw stat ics, switchboa rd , etc. In ad
dition there is a portable sub-stat ion with 
a 200-kw rotary with 75-kw oJ -cooled 
stati cs. S\Yitchboa rd, etc. A ll the above 
elec tri cal apparatus as \Ye ll as car equip
ments were furn ished by the \ Vest inghouse 
E lect r ic & :Manu fact ur ing Company. 

STO RAGE BATTER Y 

At the power house and a t eac h sub~sta
t ion there is a Gould storage bat tery hav
ing a normal discharge rate of 320 amp s. 
fo r one hou r, provi sion being made fo r an 
increase in the capacity t o 400 amps. 
Each battery is provided with a booster 
set, consisting of a booste r generato r 
and a c. e. 111. f. generator, d r iven by a 
650-volt sh unt-\\'ound motor. T he boos
te r automatica lly prevents the fluctua-
t ion of load falling upon the rota ry 
or rotar ies, from exceed ing 5 per cent above or below 
the average when the average i.s not less than 60 per cent of 

SELMA SUB-STATION, .DA YT ON & MU NCI E 

the capacity of the rotary or rotaries in operation and th e bat
tery is approximately 75 per cent fol l. T he same regulation is 
also obtainer! under the same conditions with the average load 
less than 60 per cent capacity of the rotary or ro ta ries in oper-

a tion. It w ill be seen that the use of these batter ies at each 
stat ion permit s of the use of smaller rotaries than would other
wise be necessary, and the regulation at the power sta tion is 
much better. The batteries were furn ished compl ete with the 
booster sets and necessary switch board panels by the Gould 
S torage Ba tte ry Company. The install ation is first -class, par
ticul a r at tention being pa id to insulat ion. The battery cells 
r est on wood blocks resting on porcelain insul ator s. These rest 
on heavy str ingers, wh ich in turn res t on other insulators, and 
fina lly these insulators are imbedded in sulphur blocks on the 
ti le fl oor. T he battery house roofs are of slow-burning mill 
const ruct ion , and the rooms are all steam heated by Peter Smith 
heater s. A t the power station th ere is a d ist iller y fo r pro
vid ing di sti lled water fo r the batteries. 

SU B-STATI ONS 

T he sub-stati on buildi ngs are of three d istinct types. At 
Greenvi ll e the building is lo::ated oh the Public Square, and it 
co nsists of passenger wai ting room, t icket office, freight offi ce, 
large r eceiving plat fo rm with t r ack · at the side, room fo r sub
stat ion machinery and ba ttery room. A t U ni on City a th ree
sto ry brick building, fo rmerly used as a wholesale wa rehouse, 
wa s purchased and remodeled. h is located on the main street, 
with in roo ft . of the main business corner. The front por tion 
of the fi rst fl oor was fitt ed up fo r t icket offi ce, wa iting room and 

freigh t 
section 

PORTABLE SUB-STATI ON 

room, while the machinery room is in the r ear. One 
of thi s was partitioned off with heavy brick wall for 

the tr ansformers and high-tension apparatus, 
the high-tension lines runn ing up to the top 
of the building th rough a fir eproof fl ue, wh ich 
also serves to ventilate Hie t ransformers. T he 
basement is ceil ed off \\'i th con :: rete and ti le 
roof fo r the sto rage battery room. The two 
upper fl oors have been rented at good 
profi t. 

T he sub-s tation at Selma has a residence 
fo r attend ant. in add ition to fr eight and pas
senger rooms, machinery room and storage 
battery room, and it is interesting to note 
that it is but one-story hi gh . T he living 
rooms are a rranged so that the attendant 
from h is chamber can see the S\Yitchboard 
and mach inery. T he sta tic room is ceiled off 
with fi r eproof \\' all s and wind ow co~ers. 
and the hi gh-temion lines enter thro~1gh 
a fireproof t0\\" er. which has tile r ~Qf. 

A n exteri or \·i e \\' and deta il s of this station are present ~<l . 

CAR HOl'SE ,\ N D REPAIR SHO P 

The ca r house and repair shop building is in front of the 
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power station at Winchester. It is 83 ft. x 170 ft. , of mill con
struction. There are four tracks for storage, each long enough 
for three cars, with pit under each track at the front of the· 
building. The repair shop portion is separa ted from the stor
age room by fireproof wall. 
There is a 90-ft. pit in the 
shop, and the balance of the 
space is pa rtitioned off fo r 
armature room and stock 
room. A ir is used fo r clean- -~ 

~ ing and for certain tools, but 
not mu c11 machinery has been 
installed, as the heavy work 
is taken care of a t the Day
ton & Northern shop at 
Brooksville. 

R O LLI NG STOCK 

TIME-T ABLES 

T he diagram on page 980 gives a graphical time-table of 
the company. According to the usual method, distances a re 
shown on the lower horizontal line , and the names of the towns 

The rolling stock consists 
of eight passenger coaches, 
two combination passenger 
and baggage cars, one express 
car and one work ca r. The 
passenger ca rs are double-end 
steam coach type with drop 
platforms and with round 
three-front window vesti -

GREENVILLE SU B-STATION, WITH SU B-STATI ON CA R HELPI NG OUT 

bules, step openings being enclosed by double fo lding doors. 
They were built by the S tephenson Company, and have Peck
ham No. 36 M. C. B. trucks and four Westinghouse No. 56 
motors. The Christensen storage a ir system is used for brakes, 
the air reservoirs being fill ed at \ Vinchester each half t rip. 

\\ 
\\ 

TYPI CAL VIEW ON LI N E, DJ\ YTON & MUNCIE 

A ir is supplied by an Ingersoll-Se rgeant compressor located 
in the power station, which also supplies the repair shop. T he 
sto rage air system is also used on the Dayton & Northern, 
and the desi rab ility of havi ng the cars of the two lines un i
fo rm and interchangeable caused its adoption by the D ayton 
& 1\ luncie Traction Comp:rny. 

are given upon the upper hor izonta l line. Time is shown on 
the vertical line a t the left. T he diagonal lines represent the 
movement of passenger cars. The heavy fu ll lin~s represent 
cars operated on hourly headw ay, and the light fu ll lines inter
mediate cars giving half-hourly se rvice. F or example: Start-

UDE R GRA DE CROSSING, SHOWI NG STEEL POLES FO R H.-T. 
WIRES 

ing at t l1e upper left-hand corner of the diagram and following 
the diagonal, the car leaving D ayton a t r will be fo und to reach 
the terminus at Muncie a few minutes before 5. The dot and 
clash lines show the t ime of the run of a " limited'' train making 
no stops in th e country and only one stop in each of the prin
cipal towns a long the route. 
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FUlOR PLAN OF SUB-STATION AT SELMA 
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FLOOR PLAN OF SUB-STATION AT GREENVILLE 
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LINE CONSTRUCTION 

The line work is first-class bracket construction, all Ohio 
Brass Company's material. Two high-tension lines are placed 
on a cross-arm and one on the ridge iron at the top of the pole. 
Double three-pin arms are used on all curves greater than 5 
<legs. Insulators are 6-in. porcelain. The high-tension line is 
carried over two railroad crossings on structural iron poles and 
cross-arms, a grounded copper wire net or guard being sus
pended below the high-tension wires at these crossings. A 
300,000-circ.-mil feeder, extending practically the full length 
of the line, is carried on malleable-iron brackets. The trolley 
consists of two No. ooo figure 8 wire. Stromberg-Carlson tele
phones have been provided at all passenger stations, sub-sta
tions, despatcher's office, car house, power house, sidings and 
for ea;:h car. The telephone wire consists of No. ro B. B. wire. 

I 

INVESTIGATION OF MUNICIPAL OWNERSHIPJ 

A few days ago a call was issued by Melville E. Ingalls, 
chairman of the committee of twenty-one appointed to investi
gate municipal ownership under the auspices ·of the Civic Fed
eration, for a meeting of the committee in New York on Nov. 
27. This committee, as announced in the STREET RAILWAY 
JOURNAL for Oct. 14, was appointed by the Public Ownership 
Commission, organized to investigate actual conditions of 
municipal ownership in this country and Europe. Mr. Ingalls 
is chairman of the board of directors of the Big Four Rail
road, of Cincinnati, and the members of the committee are 
heads of corporations, prominent college professors, journalists, 
publicists and heads of unions in trades. 

A sub-committee, which consists of Frank J. Goodnow, of 

r .,. 

Columbia University; E. 
W. Bemis, superintendent 
of the Cleveland water
works; ·walton Clark, third 
vice-president of the United 
Gas Improvement Com
pany; M. R. Maltbie, of 
New York, and J. W. Sul
livan, editor of the "Cloth
T r a cl e s Bulletin,'' and 
which has for some time 
been engaged in preparing 
a report on the scope and 
methods of the investiga
tion, has made the follow
ing recommendations: 

CAR HOUSE AND REPAIR STATION, DAYTON & MUNCIE 

That as many members 
of the committee of twenty
one as can find it conveni
ent, visit, in a body, such 
of the muncipal plants of 
this country as may be se
lected as fairly presenting 
the measure of financial 
and operative success or 
failure attained by munici
in America, and study the 
municipality, the consumer 

The line work was furnished and installed by G. E. Fisher, of 
Detroit. 

The right of way averages 50 ft., all of it private, in the 
country portions. A greater portion of the distance it is ad
jacent to the highway. Special attention was given to passing 
through towns without right angle turns, there being but one 
of this kind on the line. The curves in the country are 3 <legs. 
or less, with the exception of one 7-deg. curve, which is 200 ft. 
long. There are two overgrade crossings, three undergrade 
crossings and three crossings at grade, located in towns. The 
maximum grade is under 2 per cent. The track is laid with 
70-lb. rails in 60-ft. lengths, and it is bonded with Ohio Brass 
Company's IO-in. twisted copper bonds. It is ballasted with 
good gravel, 150 yds. to the mile. There are eight small 
bridges, two of them, about 40 ft. long, are through plate 
girders; the others are I-beam girders on concrete abutments. 

OFFICERS 

The officers of the Dayton & Muncie Traction Company are 
F. J. Ach, president; T. J. Weakley, vice-president, and W. B. 
Gebhart, treasurer. The road was practically completed under 
the presidency of the late Dr. J. E. Lowes, who also financed 
and built the Dayton & Northern line. J. E. Feight, s~cretary, 
has charge of the operation of the property, and Frank News
baum is chief engineer. 

The plans and specifications were furnished by the Roberts 
& Abbott Company, of Cleveland, who also supervised the con
struction, the company being represented in the field by M. A. 
Munn, C. E., and Bret Harter, E. E. 

pally owned and operated plants 
conditions and the results to the 
and the citizen generally. 

That the sub-committee be authorized to arrange for the em
ployment of engineers and accountants to aid the committee in 
its work. 

That the sub-committee be authorized to select one or more 
members of the committee of twenty-one to direct and devise 
such experts in their work. 

That, when the committee of twenty-one has made a study 
of conditions in this country, said committee, or as many of 
them as may find it convenient, shall visit Europe in a body 
and examine there, as in this country, into the operation and 
effect of the various forms of management of public utilities, 
as indicated by the reports of the experts and otherwise. 

That, to collect the facts relating to private and municipal 
ownership and operation, information be secured upon points 
falling under the fo llowing general heads : ( 1) Franchise of 
private corporations. (2) Public supervi sion of municipalities. 
(3) History of municipal ownership. (4) Effect of public and 
private management upon : (a) Political conditions; ( b) con
ditions of labor; ( c) character of service; ( d) price of service: 
(e) cost of service; (f) economy of management; (g) im
provement in service and methods; (h) financial results. 

Each of these subjects is to be carefuly investigated and a 
list of questions , about 1000 in number, relating to the fran
chise, political and operating conditions in the different cities. 
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GASO-ELECTRIC EQUIPMENT FOR FIFTH A VENUE tBUS 

In the description of the thirty-passenger gaso-electric om
nibus in use on Fifth Avenue, published in the 5.T.R~ 
WAY JOUR NAL for Oct. 28, a short account only was given of . 
the _ motive power equipment. As stated, it consists of a gaso- _ 
line-electric set which furni shes power to two series electric 
motors driving the rear wheels of the car. The generating set, 
controller and operating mechanism, which were developed and 
supplied by the General Electric Company, are contained in a 
compartment forward of the body, and are easily accessible for 
adjustment and inspect ion. The engine is supported length
wise on an underframe, and may be started either in the usual 

battery, all of which ar: protected at the sides by woven wire 
screens. 

CONTROL 

The speed control of the car is extremely simple, and is 
effected principally by varying the gasoline motor speed by 
means of a spring-returned foot pedal, which, when depressed, 
advances the point of ignition and opens the throttle. The 
levers which perform these functions are so arranged that the 
spark and throttle are moved in proper relation throughout the 
whole range of speed of the engine. If for- any reason the 
driver, either voluntarily or involuntarily, removes his foot 
from the pedal, it automatically reduces the motor sp~ed to its 
minimum running point, at which the generator is not suffi-
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ASSEMBLY OF CHASSIS FOR GA SO-ELECTRIC OMNIBUS, FIFTH AVENUE 

manner, by means of a hand crank at the front of the car, or 
by the following very simple method: 

A small storage battery of ten cells is carried to supply cur
rent for the numerous electric lamps used. This battery is not 
normally in the generator circuit and is removable for charg-_ 
ing. By throwing in a knife sw itch, which connects the stor-
age battery to the generator as a motor, the driver may start 
the engine without leaving his seat. The importance of this 
feature cannot be emphasized too highly, as there are times, 
when handling a 'bus in congested city traffic, that it is of the 
utmost importance that the driver be able to start his engine 
immediately, if it should have been stopped. 

Another feature worthy of notice is the location of the 
driver's seat, which is placed transversely on top of the engine 
compartment. This is an original detail in omnibus design, 
and represents a saving in total length of the 'bus of about 
4 ft. Further shortening of the car is effected by facing the 
forward inside seat to the rear, which leaves a box-like com
partment for the generator. 

Suspended from the steel frame, between the front and rear 
wheels, are the cooling coils, water pump , muffler and lighting 

ciently excited to move the car, even though the controller is 
on the high-speed notch. It is clear that this device also in
sures automatic retardation of the spark so that the operation 
_of starting the car is perfectly safe. 

Further control in the speed of the car is secured by an elec
tric controller which is used for reversing the motion of the 
car, and provides what may be called a low-gear notch, by 
placing the two motors in series, for very heavy grades or 
roads. On the high-speed notch, which is used about 90 per 
cent of the time on average roads, both electric motors are in 
multiple; on the high-torque notch they are in series. The 
first notch back of the rest position gives an effective electric 
brake for forward motion of the machine, and the first notch 
·forward brakes the car when it is running backward. The 
operation of electric braking is effected by closing the circuit 
of the motors when the car is running, with a resistance in
serted. A diagram of the motor connections is presented here
with. A full stop may be made by the use of the powerful 
mechanical brake which will be mentioned later. · 

Under actual running conditions on Fifth Avenue, the driver 
starts from a standstill, accelerates quickly to thf clesired car 
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speed, slows down and stops again, using only the single foot 
pedal, above referred to, over the entire route. In the sim
plicity of its method of control, this machine is probably unique. 
Both the driver's hands are always free to steer the car and 
operate the hand brake for the final complete stop. This per
mits him to keep his mind on the road, as the movement of the 
foot pedal is analogous to the functions of the human mechan
ism which are performed almost automatically as in walking. 

By arranging the two motor armatures in multiple, and in 
series with the two fields, the braking action is positive and 
independent for each wheel, with a tendency to correct skid
ding. This feature has been actually demonstrated on several 
occasions by applying th e el ectric brake suddenly while the 
car was turning a sharp curve at full speed on greasy pave
ments, when th e rear part of the body slewed only about 3 ft. 
or 4 ft. A n electric brougham under similar conditions would 
have completely turned around. 

EQUIPl\I ENT 

The gaso-generator set consists o f a 40-hp, maximum-ra ting, 
4-cylincler, 4-cycle engine, built by the Gas E ngine & P ower 
Company, clirectJy coupled to a General E lectric compound 
generator, which will give a continuous output of 12 kw and a 
maximum output for short periods of 24 kw. Both generator 
and engine are a tt ached to a common base, thereby forming a 
unit. Careful provision is made for lubricatin g a ll bearing 
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surfaces of the engine, and a mechanical lubricator gives a 
consistent supply of oil under pressure at necessary points. In 
addition to this, the cranks are splash oiled. The generator has 
an oil cellar of large capacity and is ring oiled. T he engiqe is 
of the usual type and needs no detailed description. 

There are two General Electric 1012, 40-amp., 1200 r . p. m. 
automobile motors of the double-reduction type, suspended side 
by side from the running fram e, forward of the rear axle. T wo 
distance rods, one at the end of each motor, hold them and 
serve to adjust the chains. These are of the 2-in. standard 
ro ller type, and the sprockets have a low ratio of about 3.2 to I , 

w hich gives a quiet and long-wearing condition. The first re -

duction is by spur gea rs, which run in oi l, and have a ratio of 
about 5 to 1, giving a total of approximately 16 to I. 

The controller is of the well-known General E lectric type 
for use on automobiles. For this particular work , extra wide 
fingers and contacts a re provided. 

A description of the chassis was published in th e a rticle on 
the 'bus in the issue of Oct. 28, so that it will not be repeated 
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CONTROLLER DIAGRAl\I, FIFTH AVENUE 'BUS 

here. I t mi ght be stated, howeve r, tha t the body is mounted 
on a running frame composed of li ght sect ion structura l steel 
channels , to whi ch are fastened short steel ax le guides which 
take all thrust and hold the axles in adjustment as in locomo
tive construction. The necessa ry cross members a re securely 
riveted to corner angles and spec ia l fo rgings a re used where 
stresses are concentrated. A ll four wheels a re of a rtillery 
type, 36 ins. in diameter , and a re made of wood. Seven-inch 
standard automobile rubber tires a re employed fo r passenger 
service on account of their res ili ency. T he car is hung on four 
long half springs to g ive easy riding qualities. 

The braking arrangement is very complete. La rge double
acting internal brakes are fitt ed securely to th e rear axle so 
that they may be expanded with great pressure against drums 
attached to the driving wheels of the car . A novel a rrange
ment is introduced in the method of applying th em. In addi 
tion to the usual foot lever , and on the same shaft, is a long 
hand lever which may move the brake rocker shaft by means 
of a dog. The long lever is like th e emergency handle of a 
touring car and has a ratchet segment so th at it may be locked 
in any desired position. Normally it is held by a catch against 
the seat, and the foot lever may be operated without rega rd to 
it. As the hand lever is several times as long as the foot pedal. 
it is obvious that the brakes may be set to the same degree, by 
its use, with less pressure but more movement of the body, and 
to a greater degree by additional pressure. 

The total weigh t of the omn ibus, including a ll supplies and 
the body. is about 15,500 lbs. T he chass is complete with sup
pli es weighs about ro,ooo lbs. 

PERFORMANCE 

In a test run on Fifth Avenue a short time ago, the fo l
lowing readings \Ve re taken, showing th e average generato r 
output : 
Output .................. KvV Volt s A mperes Car Speed 
Down .................. 7. 10 86.9 81.7 9 m.p.h. 

Up ........ · · · · . · . · · · · · · 8.59 90.0 95.5 9 m.p.h. 
Maximum at 36th St., Up. 17.47 l 12.0 156.0 4 m.p.h. 
· T he max imum speed of the ca r which can be mai ntained is 
15 m.p.h. , although it h as run on tests slightly h igher than th is. 

T he average gasoline consumption is about six-tenths ( o.6) 
gallon per car -mile. F orty gallons of gasoline are carr ied in a 
drawn steel tank, which is thoroughly t inned to prevent cor
rosion . This amount gives a mileage radius of about 60. 
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RESULTS AT MOUNTAIN PARK, HOLYOKE, MASS. 

T he Holyoke Street Railway Company, operating in and 
around Holyoke, Mass., maintains a pleasure park known as 
Mountain Park, located at the base of Mt. Tom. The place 
is one of the few self-supporting street railway pleasure re
sorts in the East. In handling the enterprise, the company 
has followed a few well-defined policies based on experience 
accumulated during past seasons. Although, as has been fre
quently emphasized, governing conditions are so different as to 
forbid the adoption, in toto, in any locality, of methods and poli
cies found success ful elsewhere, nevertheless policies that 
have made for success in one locality are worthy of ,. careful 
study and attention, for they will always be found to contain 
suggest ions that. lend themselves to general application. When 
an enterprise like Mountain Park, which draws the greater 

tion, insurance and miscellaneous expenses properly charge
able to the park account. The park compri ses a tract of land 
about 4 miles from the City Hall in Holyoke, and admirably 
situated with regard to scenic and picturesque surroundings. 
No attempt has been made to provide the place with a miscel
laneous lot of attractions, but a few well-selected attraction 
features have been added from time to time, the policy in this 
regard having been to give enough that was new each year to 
keep the place fresh and popular. The park is directly under 
the management of L. D. Pellissier, the treasurer of the Hol
yoke Street Railway Company. The attractions at the present 
time include a well7conducted theater, a merry-go-round, a 
photographic gallery, a small zoo and dancing pavilion. The 
results from the dancing pavilion during the past season bear 
out the experience reported from other cities to the effect that 
public dancing at summer resorts, like roller skating and bowl-

A VIEW OF MOU NTAIN PARK AND SURROUNDING SCENERY AT THE BASE OF MT. TOM, NEAR HOLYOKE, MASS. THE 
i I I BUILDING IN THE FOREGROUND IS THE CASINO, AS SEEN FROM THE REAR 

part of its patronage from a tributary population of less than 
100,000, can be made not only to pay its own way, but to re
turn good interest on its own investment, leaving the increased 
railway earnings as profit, the means by which these results 
have been accomplished must certainly contain lessons ap
plicable to other situations. And in this same connection, 
speaking of financial results secured at pleasure parks, em
phasis must again be placed on the necessity for proper and 
conservative accounting methods. More than one manager 
responsible for the maintenance of a park has realized, to his 
gri ef, how easy it is to foo l oneself in this matter of park ac
counting. If proper charges for depreciation, insurance, light
ing and all the other incidentals that enter as factors are not 
included in the park balance sheet, the statement will not only 
be misleading, but in the day of reckoning ahead is more than 
likely to cause the manager to condemn street railway parks 
and pleasure resorts in terms that will leave no question of 
doubt about his feelings. 

The management of the Holyoke Street Railway Company 
some time ago formulated the policy of requiring the park to 
stand on its own merits, and bear all the charges of deprecia-

ing, can now be revived with success, providing, always, that 
they are offered with proper surroundings and with strict at
tention to the moral tone maintained about the place. 

With regard to the dancing hall, as well as in connection 
with the theater and other attractions, the management of the 
Holyoke Street Railway Company emphasizes the necessity 
for maintaining at a street railway park not only an outward 
semblance of respectability, but the highest degree of good 
order, refinement and chasteness. The point is made that park 
managements often make a pretense of supervising the char
acter of the attractions at their pleasure resorts, but do not 
always use the same care in supervising the general character 
of the people admitted. It is recognized that a summer park is 
not a Sunday school room, and that the whole spirit of the en
terprise includes a certain degree of freedom and fun, but the 
temptation is often strong to lower the standard just a little in 
order to make room at the park for all classes of the public 
who care to use the street cars. The experience at Holyoke, 
and observations made at other places, tends to the conclusion 
that if it is necessary to cater to two classes, it is better to 
establish one park or resort on some other line where, if neces-

/ 
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sary a certain degree of coarseness can be winked at; but it is 
impossible to mix the two elements at one place. As W. S. 
Loomis, president and general manager of the Holyoke Street 
Railway Company, expresses it: "A bench will hold only about 
so many people, and if you attempt to crowd on to the lower 
end of the bench the rougher element, the effect will be simply 
to crowd off of the other end a much larger element which does 
not care for license in its fun making, and will not countenance 
any suggestion of rowdyism or coarseness." 

At Mountain Park the theater has a seating capacity of 2800 
and is devoted entirely to musical comedies. A plan outline is 

INTERIOR VIEW FROM STAGE OF THE CASINO AT MOUNTAIN 
PARK, HOLYOKE, MASS., SHOWING ARRANGEMENT OF SEATS 

presented herewith. The admission charge is 20 cents for re
served seats and IO cents for general admission. The sides of 
the theater are open so that others can stand outside and wit-
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GENERAL PLAN OF THE CASINO THEATER, SHOWING LOCA
TION OF THE STAGE, PROPERTY ROOMS AND AUDITORIUM 

three weeks early in the season, but the summer attraction was 
light opera, in which twelve performances were given a week 
for twelve weeks. The rail way company organizes its own 

troupe every season and signs individual con
tracts with the players. Last year the theater 
troupe included about twenty-five members, 
from ten to twelve of which were classed as 
stars and were paid from $30 to $50 per week. 
The balance of the troupe consisted of the 
chorus, the members of which were paid 
from $12 to $18 per week. The total expenses 
of conducting an opera of this kind are about 
$r,ooo a week. In organizing the theatrical 
company and the plays, the railway company 
avails itself of the services of a man who in 
the winter time manages city theaters and is 
well versed in theatrical matters. This man 
is placed on the payroll of the railway com
pany during the park season, and works under 
the general jurisdiction of the railway man
agement. He goes to New York early every 
year and through the theatrical agencies en
gages the members of the troupe. At the 
same time he makes arrangements with cos
tumers and producers of stage scenery for all 
of the costumes and paraphernalia required 
during the season. Good musical comedies. 

A REHEARSAL OF "FRA DIAVALO" IN THE MOUNTAIN PARK CASINO 

? most of which are copyrighted pieces, and 
have demonstrated their popularity, are given, 
and a change of bill is made ea·ch week. Ap

propriate costumes for each production are rented from New 
York costumers for the week the particular play is given. The 
change of bill is always made on the Monday matinee, and as a 
little sidelight on the business, attention is called to the fact that 
the success of the piece produced during any week will ·depend 

ness the performance in this way without paying. High-class 
vaudeville and other entertainments have been tried, but in 
every case have been found wanting in this particular locality, 
and the company has always returned to musical comedy for 
its theater attraction. Last summer vaudeville was put on for 
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very largely upon the measure of success achieved at the two 
opening performances. If the piece and manner of production 
meets with the approval of these two first audiences, the 
chances are all in favor of a good attendance during the rest 

' 
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of the week. as the news is qui ckly spread through the press 
and by word of mouth that the show is worth seeing. 

F or advertising the theater , th e Holyoke Company confines 
its efforts almost entirely to small cards in the lo : al papers and 
pasteboard announcement cards in the cars. The announce
ment cards used in the cars bear a permanent notice concern
ing the theater and the name of th e piece to be given during 
each particl!lar week is inserted in the permanent card by 
means of a small detachable slide. More elaborate methods of 
advertising, such as billposting, have been 
tried, but are not believed to be warranted as 
a general thing in a locality where the tribu
tary popnlation is less than 100,000. Addi
t ional publicity is sometimes secured by plac
ing a few photographs of the prominent play
ers or special productions in the shop windows 
on the main street of the city. 

when it is understood that a considerable portion of the park 
pa tron s are engaged in paper mills and other factories. 

For the dancing pavilion a merry-go-round building was 
utilized, all that was required to fit it for dancing purposes 
being the addition of a good floor and the installation of artistic 
lighting effects. During the season just passed, it was the 
practice to charge 5 cents per couple for each dance. The 
collection of the fee was easily regulated by building a light 
railing around the dancing floor and requesting the dancers to 
purchase a ticket for each dance at the ticket office. These 

A F R ONT VIEW OF THE MO U NTAIN PARK CASINO 

tickets were then collected as the couples went on to- the floor. 
This practice of charging 5 cents for each dance is believed to 
include advantages over the system of charging 15 cents or 20 

cents or some otlieY stated amount for the entire afternoon or 
evening. Many of the patrons do not care to dance for a long 
time. but do enjoy two or three dances during the afternoon or 
evening. This class of patrons is thus easily accommodated. 

The performances in the theater never last over an hour or 
an hour and a half, so that there is always time for the patrons 

\Vith rega rd to dancing, the Holyoke man
agement has hitherto been somewhat skeptical 
in consequence of the apprehension that the 
moral tone set as the standard for Mountain 
P ark could not be maintained. Some time 
ago, however, it was determined to try the 
experiment of offering fa cilities for dancing, 
and at the out set every precaution was taken to 
regulate the tone and conduct in the dancing 
pavilion. A few special officers were sta
tioned at th e place wi th explicit instructions 
to <li scourage promptly anything not in keep
ing- with the h igh standard se t. During the 

E NTRANCE TO i\10UNTAIN PARK AND CASINO FROi\1 THE RAILWAY TRACKS 

fir~t fe w days and evenings one or two attempts were made 
to introduce the very things that the management had deter
mined to avoid, but a fe w cautionary words from the special 
offic ers. and in one or two instances quiet ejectment from the 
park were a ll that were necessary before the public realized 
just what the management had in mind by the term "good" 
order. " From the fir st the dancing pavilion has been patron
ized freely by the best people in the community, and no diffi
culty was experienced in maintaining the same spirit of eti
quette and refinement that would be found in a private danc
mg academy. The results secured are all the more stri~ing 

to enjoy several ~ dances after each performance. \Vhile a 
play is being given in the theater, music in the dancing pavilion 
is given on a piano, but after each theatrical performance the 
regular theater orchestra moves to the dance hall and furnishes 
the music for the balance of the afternoon or evening. In 
organizing the orchestra each year the company takes advan
tage of the services of local musicians who for the most part 
are engaged in the local theater during the winter. The danc
ing pavilion is large enough to accommodate about 125 couples. 
and if the accommodations were a little larger a separate 
orchestra would be provided for the dancing. 
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THE FEDERAL STREET CAR HOUSE OF THE ROCHESTER 
RAILWAY COMPANY 

BY I. E. MATTHEWS, CHIEF ENGINEER 

During 1904 the Rochester Railway Company added to its 
rolling stock to such an extent that all of its car houses were 
filled to overflowing and many cars had to be stored on tracks 
outside of the car houses. To relieve this condition it was de
cided to bu ild a new car house large enough to hold about IOO 

double-truck cars. 
The fi rst step was to purchase about 4 acres of vacant land 

adj acent to the eastern division car house of the company. 
which is also the terminal of the Rochester & Sodus Bay Rail 
way, an interurban road operated by th e Roches ter Railway 
Company. U pon this land th e proposed car house was so lo
cated that future extensions can take place, as shown on the 
m~p herewith. P lans and specificati ons were prepared and 
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during their off-duty hours are more than usua lly complete. 
The running of a barber shop wi thin the car house is consid
ered a new feature, and one that the men will appreciate. As 
will be noti ced from the plans, somewhat elaborate provision 
has been made for bed rooms. T he rooms a re neatly furn ished 
with cots and to ilet and other requisites . • T he rooms a re al
ready popular, and it is probable that during the win ter months 
the sleeping accommodations wi ll be taxed to the fu ll capac ity. 
especially during storms. A charge is made to the men of IO 

cents and 15 cent s per night fo r a cot. A register is kept much 
th e same as a hotel register, and the men enter their names fo r 
the time they want a room. T he rooms are ass igned in the 
order of application. T he beds are made and the rooms kept 
neat and clean by a janitor. T he tub and shower bath s are 
the most popular fea ture of the house. 

E ntrance to the second story is had th rough a ope-sto ry en
t rance hall on the nor th side of the bui lding, and so arranged 
as to avoid usin g any of the sto rage space of the car house 
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contracts let for the building during the win te r of 1904-5 . The 
work was commenced early in the spring, and was practically 
completed and buildings occupied in September, 1905. 

The car house is 144 ft. x 326 ft., and conta ins twelve tracks. 
It is divided by two fire walls in to three four-track sections. 
T his was done to keep the· fl oor a rea w ithin the limits pre
scribed by the Board of U nderwriters, and a lso to reduce the 
span and cost of the roof trusses. T he founda ti on wall s a re 
bui lt of gravel concrete composed of I volume of P ortland 
cement, 2¼ volumes of sand and 5 volumes of grave l. They 
average 2 ft. in width and 5 ft. in depth, going deeper where 
necessary to secure a firm foundation. T he outs ide walls con
sist of brick piers 16 ins. x 20 ins., 18 ft. cente r to center , con
nec ted by 8-in. brick curta in walls. T he in te ri or fir e wall s 
have the piers increased to 20 ins. x 24 in s.; otherwise they 
a re the same as the outside. The walls a re built of ha rd-burned 
brick, laid with Portland cement mor ta r. The interior ex
posed angles of the piers a re la id with bull-nose brick. The 
brick piers carry the steel tru sses, built of plates and angles of 
48-ft. span, 18 ft. apart and 16 ft. from fl oor to bottom of truss. 

The front of th e building has a second story, in which is 
located the office of the divi sion superintendent and hi s assist
ants. The station-master's and receiver 's offices a re also lo
cated here. There a re maintained under the direction of a 
secretary of the Young M en 's Christian Associa ti on , lounging 
rooms fo r the men, conta ining billiard tables, bowling alleys, 
r_eading rooms. tub and shower baths, barber shop and sleep
ing room s. I t is believed the accommodati ons for th e men 

proper fo r the stairway. T he ent rance hall is extended to con
tain th e . toilet rooms for the men, and here is also located the 
heater fo r the hot water used in the bath and to ilet rooms. Ad
j acent to this is also the one-story addit ion fo r storage of coal 
used in the car stoves and fo r sand. 

T he two-sto ry portion extends across the ent ire fro n t of the 
building, and has a width of three bays, or 54 ft. x 144 ft. I t 
is of steel frame construction, the posts being encased in the 
brick walls and piers. and t he fl oor is of rein fo rced concrete. 
T he steel work was fu rn ished and erected by the -Archbold
Brady Company, of · Syracuse, N. Y. T he roof of the main 
po rtion of the building has 4 x r2 wooden purli ns bolted to 
cli p angles on the trusses and spaced about 5 ft. apar t, on 
which are laid the 2-in . matched roof boards. On the two-sto ry 
porti on steel channel pur lins are used. T he whole roof is 
covfred with an asphalt slag roof. T he fir e ,vall s extend 3 ft. 
above the roof and have ti le coping, as have also the front and 
rear walls. 

There are no windows in the fi r st story. T he second story, 
however, has windows at fron t, side and rear, those overlook
ing the roof being protected by iron shutters. T he di vision 
superintendent' s office, in the northwest corner of the building, 
has a bow window, so that he can observe from his desk wh at 
is taken place along the entire front as well as over the la rger 
portion o f the yards surrounding the building. 

T he in terior of the car house proper is well lighted by large 
skylights furnished by the Nat ional Venti lating Company. 
T he skylights a re about 5 ft. x IO ft. in size. Two are placed 
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in each bay, one on either side of the ridge, thus giving about 
4500 sq. ft. of li ghting surface. Ventilation is si;cured by 12-in. 
Globe ventilato rs at the ridge. The building is lighted at night 
by elect ri c lights from current suppli ed by the local lighting 
company. Arcs are used in the car house proper and in the 
yards, and incandescent li ghts in the offices, rooms, etc. 
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PLA N OF SECOND STORY OF THE FEDERAL STREET CAR 
H OUSE, SHOWI NG THE LOCATION O F THE COMPANY'S 

OFFI CES, El\1PL0YEES' RECREATION R 00l\IS, BOWL
I NG ALLEYS, SLEEPING APARTM E NTS, ETC. 

All connecting doorways between the sections of the car 
house are furni shed with self-closing fire doors. The front of 
the house is closed by Kinnear steel curtain doors. Under all 
tracks inspection pits are built of gravel concrete walls 12 ins. 
in thickness. The pits are 4 ft. wide and 4 ft. 6 ins. deep, 
capped with an 8 x IO timber fastened by bolts anchored in 
the conc rete walls. To this timber the track rails are spiked. 
Beyond the pits cross-ti es are used under the rai ls. The pits 
do not extend the full length of the building, but run for 175 
ft. into the house, commencing at the front end of the building. 
The pits have cement steps at one end. The pits under the 
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PLA~ OF YARDS AND CAR H OUSES, EASTERN DIVISI ON OF 
THE ROCH ESTER RAILWAY co:MPANY 

DETAJL OF ENTRANCE T RACKS AT THE STREET CA R HOUSE 
OF THE RO CHESTER RAIL\VAY C0"l\IPANY 



t") 
0\ 
0\ 

....j 
<( 
z 
~ 
::> 
0 ---. 
>
<!'.'. 
> .,; 

= <t'. 
P::: 

b 
µ.1 
w 
P::: 
b 
U) 

,-., 

V) 

0 
0\ -
~ 
1Z 
~ 
i:i:i 
~ 
~ u 
~ 

0 

j i - = s:·--- ' 
u ~~··jf 

-
11 s=1J -35:4-" - ·I-!--II 

c..'::: -_________,J 
D 

I 
7 

I 
I 

r--; 

1 
--

§ 

f -

!£:=----=,'.:::. 8 ~ - - ·., , -~ ;::::;:= .,_, 

r 

_ ,, 1-,,,_ \ . . . 
~ ~ 6 Cin<lcr, Fill , Laid, Rolled nnd Tamped ::? l Cinder Concrete 1·3 -6'' 1 Top Coat 2·3 Troweled sm.oo;h +- Grin e I Floor 124 S 

- j 
----•L] 

I 

-
-.E' --5 ~ '-·=== ::::;::_:;....===:_;-==~~=====c::::;:=====:::::;::=;::=====::;=:;---='-----, --- ", - 7 

i 

r 
I ~ ~ 

I 
~ 

-~ ~ :,, 
o' .E., ~ ~- _-,-: 

' - - - - - l 
~C-l}---- --- ---- ---1----------- -----'------ u -

Street fly. Journal 

PLAN OF THE L OWER FLOOR OF THE FEDERAL STREET CAR HO USE OF THE ROCHESTER RAILW AY C<H-ll'AN Y 



994 STREET RAILWAY JOURNAL. [VoL. XXVI. No. 23. 

first four tracks in the section on the north side of the house 
are to be used as repair pits, and are 9 ins. deeper than the 
others, and have tracks for the operation of a pit jack in them. 
These pits are all connected at their inner end by a cross pit 
5 ft. in width. Here are located, between tracks, two cranes 
for handling m_otors and wheels, and opposite the end of the 
cross pit is built a one-story addition, IO ft. x 35 ft., for a small 
repair shop. Minor repairs only are made here. As the cur
tain wall in front of this room is omitted for a height of IO ft., 
the wall above is carried on steel channel lintels. This serves 
to give additional width to the foom. Connected with the shop 
is a small storeroom and a toilet room for the car house men. 

The floors between the pits consist of a 6-in. layer of cinders, 
on which a 3-in. Portland cement floor is laid. Beyond the pits 
in the rear half of the building, which will be used for storage, 
there is a cinder floor only, except in front of the repair shop, 
where a cement floor is laid. The pits 
have a cement floor and are provided 
with floor drain s. There are three 
iines of 6-in. tile drains running 
transversely across the building, con
necting to all pits and the dowi1 
spouts from the roof, and to an 8-in. 
tile sewer running parallel with the 
building about IO ft. outside the 
north walls. This connects by a IO

in. tile to the city sewerage system. 

NOVEL METHOD USED IN FRANKFORT, GERMANY, FOR 
REPAIRING CARS AND TRUCKS 

An ingenious method of removing motors and axles from 
single-truck cars is employed in the repair shops of the Frank
fort Street Railway, Germany, and is illustrated in the accom
panying engraving. The pedestal jaw-bit bolts are first re
moved to clear the journal boxes. The nose end of each motor 
is then dropped down onto a jury axle and pair of wheels 
which are held in place by the malleable-iron brackets on the 
motor shown in the illustration. The motor leads are then 
loosened and the brake levers and shoes are removed. The car 
body with attached truck side frames is then lifted up by chain 
block hoists connected to I-beams slipped under the ends of 
the car. Four chain blocks are used, each having a capacity 
of 6600 lbs., and requiring only one man apiece for efficient ..... 

-• L 

The building will be heated by 
steam from the heating plant of the 
other car hou ses, located about JOO 
ft. north of the new building. This 
contain s a locomotive type of boiler 
of 65-hp capacity. It was deemed of 
sufficient size to heat the new build
ing in addition to the other buildings, 
if a good return and circulation could 
be maintained. Thi s the company ex
pects to obtain from the " Paul" sys
tem, which has been installed. The 
ste am main, return pipe and air lines 
of th e "Paul" system cross the build
ing at the front encl of the car pit s. 
The valves and connections fo r each 
pit are enclosed in a pipe duct, and 

\'I E \\' SHOWING METHOD OF HOISTING CAR-BODY AND TRUCKS, LEA \TING THE 
WHEELS AND MOTORS TO BE REMOVED ELSEWHERE 

2re reached by a trap-door manhole in front of each pit. The 
pits have a coil of pipe along each side, placed in a recess built 
in the concrete wall, so that the full width of the' pit can be 
used by the workmen. 

The pit coils furnish the only heat on the first floor. The 
second-story offices have radiators attached to a steam line 
tapped from the main supply on the ground floor. The water 
pipes are laid in the same du ct with the steam pipes. Between 
each t rack is a floor valve, to which a small hose can be at
tached fo r the washing of cars. For fire protection a 3-in. 
water main extend s along one wall of each section, having 
standpipes about 100 ft. apart, to which are attached coils of 
about 60 ft., of standard fire hose with nozzle. The standpipes 
arc supplied with gate valves and sealed, and are not to be 
used except in case of fir e. U nderwriters' chemical fire extin
g-ui shers are placed at convenient points. 

The trolley wire in the building is insulated from the wires 
outside by the breaker s at the front doors, and is fed by No. 
0000 feeders entering the side of the building back of the two
story portion and crossing transversely, tapping each trolley 
wire. This feeder is controlled by a switch in each section, 
placed on the wall near the ent rance. 

The tracks from the building connect with the approach 
tracks from the street by Lora in 70-lb. T-rail section, Ioo-ft. 
radius switches and curves of 50-ft. radius. 

operation. This permits running out the "repair unit," namely, 
the combination of the car axle, car wheels, motor, gearing 
and journal boxes. As soon as this combination has been re
moved, a reserve unit is rolled into place ready for service. 
By this method it has been found possible in erl}ergency cases 
to replace the operating equipment in one or two hours instead 
of five to ten hours. \1/hile this exchange is in progress, other 
workmen inspect the controllers, car wiring, trucks, springs, 
etc. 

The removal of the motor and wheel combination to a more 
convenient place than the dark pit under the car body naturally 
makes the necessary inspection and repairs much easier and 
quicker, and also avoids the interference arising between men 
where they must work all over the car at the same time. The 
handling of repairs in this fashion is the standard policy on 
the Frankfort system, except where important truck repairs 
are required, in which case the entire truck is run out. 

The following advantages are claimed for this method of 
making repairs: Space is saved in the shop, because it is usu
ally unnecessary to run out the entire truck; time is saved be
cause the complete truck is not separated from the car body; 
greater ease is secured in handling a heavy portion of the 
equipment through the use of the auxiliary running axle and 
wheels; and a better distribution of the shop work results 
from the use of reserve units. 
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CORRESPONDENCE 

THE LOCATION OF TOILET AND SMOKING COMPARTMENTS 
ON INTERURBAN CARS 

New York, Nov. 23, 1905. 
EDITORS STREET RAILWAY Jo URN AL: 

Your editorial upon the above subject in the issue of Oct. 28, 
and Mr. Gonzenbach's letter and accompanying proposed plans 
of an interurban car appearing in the issue for Nov. 18, have 
opened up a question of considerable interest in the construc
tion of interurban cars. Since the demands of various inter
urban roads differ greatly in many important features, it will 
never be pOS$ible to completely standardize an interurban car, 
but it seems as though it should be possible to establish some 
recognized standard of construction in the less important de
tails which have no effect upon clearance, dimensions, schedule 
speeds or other fundamental consideration in the design of the 
system. 

The location of toilet and smoking compartments has become 
pretty well standardized in steam railroad practice, and while 
the greater variety of demands upon an interurban car some
what complicate the solution, there does not appear to be any 
inherent reason why the many differeilt interior arrangements 
now in vogue should not be reduced to at least four or five 
standards adapted to certain general classifications of cars. It 
is tentatively sugested that all electric cars might be classified 
under one of the following heads with respect to their interior 
arrangement: 

Street railway open cars. 
Street railway closed cars. 
Interurban passenger cars. 
Interurban combination passenger and baggage cars. 
Interurban freight and express cars. 
Of these five groups the interurban passenger car is the most 

difficult to standardize,. since it must of necessity meet a great 
variety of demands. It must be possible to operate the car in 
either direction at will, so that the inside arrangement should 
be as nearly symmetrical as possible. It must be arranged to 
carry not only the maximum seated load. but also be designed 
to carry under an emergency the maximum standing load . It 
must be designed to load and unload passengers with the least 
possible delay. Provision must be made for the motorman 
and his controller and braking apparatus. Provisions must be 
made for a heating and lighting system, and there must be 
toilet and smoking compartments, and the car must be de
signed so that a reasonable amount of personal baggage will 
not obstruct the free movement of passengers. 

Mr. Gonunbach's proposed design for such an interurban 
passenger car certainly contains a number of desirable features, 
some of which he has himself omitted to mention. Among 
these latter are: The large seating capacity of the smoking 
compartments per square foot of allotted floor space; the pos
sibility of opening the windows of the smokin g compartments 
much wider in both summer and winter than would be possible 
if the partition were not there to prevent a strong draft from 
one side of the car to the other, and the fact that it will not be 
necessary to clean the smoking compartments at each end of 
the line. This latter advantage is of considerable importance, 
for with the usual arrangement of the smoking compartment 
in one end of the car, the accumulation of ashes and other re
fuse soon becomes very objectionable to ladies who are com
pelled to pass through the compartment in reaching their seats. 

There are, however, a few rather serious drawbacks to the 
proposed arrangement. The isolation of the smoking compart
ments, just referred to as an advantage, might easily become 
a nuisance, since there will always be a tendency to neglect 
to clean the compartments as often as neces~a ry and leave 

them in an unsanitary condition. This neglect will be fostered 
by the comparative difficulty of sweeping under the long longi
tudinal seat and removing the refuse. Another difficulty will 
be met in arranging a satisfactory system of wiring for the 
car lights, since there must be enough groups of lights to in
sure that the burning out of one of a series of five lamps will 
not leave either smoking compartments, toilet room, platforms, 
passenger compartments or the aisle between the smoking com
partments in darkness. 

Another possible objection is that while the aisle between 
the smoking compartments has the same width as the aisle in 
the remainder of the car, yet this aisle will be much more 
easily blocked, since it will be impossible for a person standing 
there to temporarily crowd between two seats as can be done 
in the rest of the car. It would also appear that this arrange
ment of partitions is somewhat wasteful of available standing 
room. Another objection is that the conductor will be more 
or less isolated from the other passengers while collecting fares 
from the smokers, and this might necessitate the installation 
of electric push buttons at e'ach seat, a practice which has not 
always met with success. 

Any compartment in the center of the car has the disadvan
tage, of course, as pointed out in your editor ial of Oct. 28, of 
obstructing the view ahead for half of the passengers. 

Your discussion of the relative merits of locating the toilet 
room icy the center or at the end of the car naturally applies to 
Mr. Gonzenbach's proposed location. It would seem that the 
eventual solution must be to locate a toilet room at each end 
of the car, although it is realized that the objectionli to be 
urged against it are se rious. F. A. GIFFIN. 

TROLLEY WHEELS 

GALVESTON ELECTRIC COMPANY 

Galveston, Tex., Nov. 18, 1905. 
EDITO RS STREET RAILWAY JOURNAL : 

In looking over the question box of the Mechanical and 
Electrical Association, published in a recent issue of your 
paper, there are some replies to the questions on trolley wheels, 
trolley bearings, etc., with which I do not entirely agree. 

Thus, under Question 20 there are several compositions for 
trolley wheels, one of which will make a trolley wheel entirely 
too hard, as it will be liable to wear the trolley wire nearly as 
much as it wears itself. It has been pretty well proven that it 
is cheaper to renew wheels, even to a very large extent, than to 
renew trolley wire. Everything else being equal, a trolley 
wheel should be as soft and of as good conductivity as is pos
sible; otherwise the wire will suffer instead of the wheel. 

Under Question 31. "\Vhat can be done to increase the life 
of the wearing out of all trolley wheel bearings?" one of the 
most important factors has not been noticed. This is not only 
an important factor in the li fe of the bushi ng, but also in the 
Ii fe of the wh eel itself and in the smoothn ess of its running. 
I refer to the absolute ba lancing of the wheel and the exact 
centeri ng of the bushing in th e wheel, and of the hole of the 
bushing in the bushing itself. From experiments covering 
quite a number of years with every make of trolley wheel tha t 
I hav e been ab le to obtain, including quite a number made by 
ourselves, it has been clearly demonstrated to me that one-half 
of the undue wear on any trolley wheel, and especially on the 
bushing, is clue to the fact that the wheel is not in perfect bal
ance. I have taken this question up during the past year with 
quite a number of manufacturer s, and, curious to say, have 
only found one taking sufficient interest in the matter to go 
into it thoroughly. These manufacturers write me that they 
have found this to be true, and in order to take full advantage 
of it have put in special machines that accurately balance the 
trolley wheel. The wheel should not only be balanced radially, 
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but there should be just as much metal on one side of the 
center of the groove as there is on the other, as tes ts have 
shown that if the groove is not exactly central on the wheel, 
the wheel tends to wear to one side or other. I fee l certain 
that if a ll the users of trolley wheels would insist upon having 
a wheel that was absolute ly perfectly balanced, even at the 
cost of a few cents more per wheel, they would find, as I have, 
that the <liff erence in cost pays a very large interest in the 
additional life of the wh eel-other things being equal. The 
other facto rs in this case are that the tension should be correct 
for the service to be done by the wheel ; that the base should 
work perfectly free and be quite sensitive to any change in 
the direction of either the car or the trolley wire, and that the 
overhead work should be in at least reasonably good condition. 
No one can expect to obtain a large mileage where the te~sion 
is too· heavy, where the trolley base does not respond quickly 
to the changes of the wire, either vertically or horizontally, or 
where the overhead work is such as to give constant blows and 
hvists to the wheel. 

Question 23 is too indefinite for anyone to answer. Local 
condi tions, speed, size of wheel, height of trolley wire, etc., 
are all factors that would make the mileage of a trolley wheel 
vary greatly. Under ideal conditions of both wheel, troliey 
and overload work, I have obta ined from 35,000 miles to 40,000 
miles, but in actual practice one-half ,o two-thi rds of this we 
consider very good life. 

U ncle; Question 25, in regard to tension in pounds that the 
trolley wheel should have against the wire, th is depends very 
largely on the height of the wire, the size of the wheel, the 
character of the overhead work and the speed of the car. For 
ordinary urban work where the average speed of the car does 
not go over IO m.p.h. , a tension of IS lbs. wi ll give perfect 
contact at the end of a I2-ft. trolley pole, provided that the 
overhead work is not so high that the trolley is to assume an 
angle of over 75 <legs. From this, which is the lightest sa fe 
tension that can be run , it wi ll run up to 35 lbs. on high-speed 
interufban lines using large and heavy wheels. The most sim
ple way to determine this pressure is to buy an ordinary spring 
balance having a range of from zero to 50 lbs., loop the ring 
on top to the trolley rope, hook the hook under the coupler , let 
up the troll ey to its average height and adjust the trolley 
springs until the spring balance shows the tension desired in 
pounds. This is but a moment's work, and every trolley newly 
put on should be tes ted in this way. Every trolley should be 
tested in this way at leas t once a week, as dust, dirt and rust 
tend to change the tension of the springs, as also do extremes 
in temperature between summer and winter. These balances 
may also be used to tes t the easy movement of the trolley base, 
as a perfectly workin g trolley base should not cause a pull on 
the spring of ove.r I ¼ lb s. to 2 lbs. when the trolley is pulled 
sideways by the balances. H. S. COOPER. 

•• 
FLEXIBLE SUSPENSION FOR GROOVED TROLLEY WIRE 

\Vitb the usual rigid suspension of the t rolley wire there is 
a well-known tendency for the wire tb break nea r the ends of 
the ear, owing to the continual and abrupt fl exure of the wire 
at such points, caused by vibration of the free spans. This 
tendency is aggravated where soldered ears are used, on ac
count of the effect of the heating of the wi re, during the solder
ing operation, in impairing the mechanical strength of the wire 
locally. 

A device to overcome this trouble has recently been brought 
out in England by the British Thomson-Houston Company, 
and is known as the B. T. H. patent flex ible suspension ear. 
As shown in the illustration, the wi re is held in mechanical 
clamps, which are so supported as to allow practically free 

movement in any direction without producing unnatural curves 
or abrupt bends, while preserving an even path for the trolley 
wheel and firmly supporting the wi re in position. The upward 
movement of the wire and clamps, which is caused by the trol
ley wheel in passing under the ear, is practically parallel, and 
since the clamps are capable of a limited longitudinal displace
ment on the supporting bar, the wire takes up a natural curve 
in which there are no abnormal stresses in any part of its sec-

FLEXIBLE SUSPENSIO N EAR F OR GROOVED TROLLEY WIRE 

tion. This improved form of suspension further obviates the 
objectionable hammer blow which takes place when the trolley 
wheel passes on to a suspension ear of the ordinary rigid type, 
thus conducing to smoother running of the trolley wheel and 
minimizing repairs to the trolley head. 

These flexible ears are supplied either with a mild steel drop
forged body, with drop-forged clamps, or with a mild steel 
drop-forged galvanized body, with gun-metal clamps. 

This hanger has been employed in Germany for a number 
of years, and has been in exclusive use on the trolley lines in 
Berlin fo r some time with satisfactory results. 

••• 
RECENT DEVELOPMENTS IN MEXlCO CITY 

Before Dec. I2, when the great feats of the Virgin of Guada
lupe will be celebrated, the officials of the Mexican Electric 
Tramways, Ltd., expect to receive from St. Louis the fourteen 
fir st-class cars which were ordered in that city some time ago. 
T hese cars will be somewhat larger than the present ones now 
in se rvice, and they will be put on the lines which are most in 
need of extra service. 

A project which the company now has in view is the pur
chase of observation cars, which will be employed in a special 
service, to be known as "Seeing Mexico" department. These 
cars will be built on the lines of the railway observation cars, 
wi th large glass windows, and they will run to all the im
portant points in and around the city, wherever the company's 
system extends. In conjunction with this service the company 
intends to issue a neat little pamphlet that will contain accounts 
of the various points of interest along the system. These 
pamphlets will be distributed around the hotels and at other 
places where they can be seen and read by tourists and persons 
desiring to vi sit the interesting scenes in the neighborhood of 
the capi tal. This service is now being seriously considered by 
the street railway management, and it is possible that it will 
be inaugurated early during the coming year. 

Charles H. Cahan, general attorney fo r the Mexican Light 
& Power Company, in speaking of the power that his company 
is about to furnish to the Tramway Company, states that he 
expects to be able to furnish some power in about three weeks, 
but the full power for which a contract had been made will 
not be furnished until the new machinery which General Man
ager W. W. Wheatly is about to purchase in the United States 
had been installed, which, according to l\Ir. \Vheatly's state
ment, will be about Oct. r, 1906. The temporary power for 
the street railway company will be furnished from the electric 
plant of San Ildefonso. 
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NEW CARS FOR THE SOUTH SIDE ELEVA TED RAILROADt 
OF CffiCAGOt ILL. 

Several shipments of cars have been received by the South 
Side Elevated Railroad Company, of Chicago, Ill. , from the 
Jewett Car Company, of Newark, Ohio, which company is 
building seventy cars for the above-named road. Several new 
features have been introduced in these cars, one being the con-

is closed and th e end has the same appearance as th e opposite 
end. E ach cab has two individual seats, the one nearest the end 
of the car being ar ranged with levers to slide on top of the 
other seat, so as to give room fo r the motorman to sit faci ng 
the end window. T he cab when not used by the motorman 
will seat two passengers, while in the former cars the cab can
not be used at a ll by the passengers. 

Another change from th e fo rmer cars is th e location of the 

FIG. 1.- AN E XAl\IP LE OF TH E L ATEST TYPE 0 1" CA R FOR THE SOUTH SIDE ELEVATED RAILROAD CO l\I PA N Y, OF CHICAGO , 
EMB R ACING NEW STYLE OP MOT OR MAN'S CAB AN D DOUBLE FOLDING GATE 

FIG. 2.-SHOWING OPERATING MECHAN I SM AND CAB 
CU RTA I N RAI SED 

struction of the cab. The cab is formed by curtains, so that 
when curtains are raised all tha t can be seen of the cab is the 
top and corner pillar, which is an iron pipe. T he engineer 's 
valve, gage and other operating mechanism is placed between 
the outside and inside lining of end of car. The inside lining 
has a hinged door over the operating mechanism, which hangs 
down when this mechanism is used. When not in use, the door 

u 
FIG. 3.-SII O\VI NG C,\ B CURTAIN D OW N IN T H E LAT EST SOUTH 

SIDE CA R 

end doors. The fo rmer ca rs have the end doors near the side of 
the car, while in the new ca rs the door is located in the cente r , 
thereby increasing the seating capacity two at each end or 
four per car, so that with the change in the cab, the tota l sea t
ing capacity of the new cars is eight more than the former 
cars, it being forty-four for the earl ier cars and fifty-two for 
the later roll ing stock. 
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A nother new feature is the J ewett double folding gates on 
the plat forms instead of the single gate as on the form er cars. 
T h is is also a great improvement, as it g ives a good deal more 
room on the platform when these gates are operated, and facili
tates the rapid unloading of passengers. Q uite a change was 

,F I G, 4.-\' IEW OF CAR I NTERIOR, SH OWING THE LONGIT U D I 
NAL SEATI NG A N D CROSS SEATS I N CENTER 

made from the former ca rs in the construction of the platform, 
this change being from wood to steel. 

The cars a re fi nished in mahogany, the headlining being 
,quartered oak. T he seat cush ions and backs a re covered with 
rattan. T he curtains a re of pantasote materi al and have pinch 
handles. Polished plate glass is used throughout the ca r, except 
the deck glass, which is ornamental glass. T rimmings are o f 
bronze. 

!r The new features in these cars were suggested by M. Hop
kins, geheral manager of the South S ide E levated Railroad 
Company. 

•• 
A RECENT IMPROVEMENT IN FAN CONSTRUCTION 

Experience has shown that in h andling hot gases with a fan, 
as in a plant producing induced draft fo r boilers, it is impos
sible to give the fan shaft a suitable 
bear ing at the inlet side. A bearing 
her e would necessarily be situated in 
the in let area and would be constantly 
surrounded by hot fl ue gases. Much 
better results have been obtained by 
the use of an overhung wheel hav ing, 
in addition to the two engine bear
ings, a bearing on the engine side of 
the fan, but none on the in let side. 
T he usual fo rm of const ruction
that is, providing fo r a third bear ing 
sepa rate from the engine-ha s, how
ever, given trouble from the fact 
that th is bearing cannot readily be 
lined up with the two engine bear
ings. 

\ 

bearings are bored at once, a self-aligning bearing, such as 
would otherwise be necessary, is not required here, still fur ther 
simpli fying the arrangement. In addit ion to these points, it 
w ill be not iced tha t the bear ing is supported by the engine bed 
and not by the housing of the fan, as would otherwi se be the 

F I G. 1,-SHOWI N G TYPE OF FAN CONSTRUCTI ON 
ADAPTED TO KEEP ALL T H E BEARI NGS I N LINE 

case. T his simplifies the construction by doing away with the 
addi tional bracing usually found on fan housings. 

The wheel (Fig. 3) is varied somewhat from the ordinary 
construction. In place of the usual three spiders is substituted 
one heavier one, built of I-beams cast into th e hub. The blades 
a re braced upon each other as shown in cut. A wheel con
,structed in this manner has been shown to be fully as strong 
and rigid as the ordinary three-spider form. By the use of a 
single spider the necess ity for more than one hub on the shaft 
is obviated. In this manner the load of the wheel is concen
trated upon a comparatively short length of shaft. Moreover, 
with the deep cone in the casing, as shown, in Fig. I , and the 
fan bearing sitting far in, as it does, the load of the fan 1s 
placed very near to the fan housing. In fact, the bearing 1s 

In Fig. I is shown a new method of 
construction designed by the A meri 
can Blower Company, of Detroit, to 
overcome this trouble. A ll these 
journal boxes are cast in the engine 

FIG. 2,-ILLU ST RATI NG THE CASTING OF 
THE JOURNAL BOXES IN THE ENG I NE 

FRAME 

FIG. 3,- N E\V TYPE W H EEL COVERING, 
THE USE OF SINGLE I -B EAM, SPIDER 

CAST I N T O THE HUB 

frame ( Fig. 2) and can all be bored with the same bo ring bar . 
T hus it is impossible fo r them to be out of line. The fan bear
ing is water-cooled and r ing-oiled. From the fact that all 

included wi th in the width of the fan blades. This point is of 
great importance, since, were th e fan of the ordinary three
~pindle design, the center of gravity would be some distance 
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out from the bearing and there would be the tendency of the 
shaft to move on the fan bearing as a fulcrum and cause an 
upward thrust in the engine and on the engine journal caps. 
With the single spider this trouble is not encountered. 

The engine is of the enclosed type, oiled by a recently de
vised pump which distributes copious streams of oil all over 
all of the reciprocating and revolving parts, even lubricating 
the eccentric outside of the frame. Tests in actual practice 
have proven that it will run several months without oiling or 
adjustment. 

••• 
CENTRIFUGAL PUMPS 

For the engineer as well as the layman, the centrifugal 
pump has long stood for a rather crude device, consistiug of a 
shell within which revolved a spider wi th paddle-shaped arm s. 
When inlets and exits were placed in connection with the cen
ter and periphery, such a pump could handle large quantiti es 
of water delivering against a head of a few feet. Its sole 
claim to recognition lay in its abili ty to handle nearly anything 
in the way of solid matter which the pipes would accommodate, 
coupled with the fact of its large capacity and simplicity. A 
plausible explanation of the operation of such pumps mi ght 
have been that any liquid subjected to such a vigorous churn
ing would strive to escape the nearest way and thus produce 
the pressure head. At any ra te, logical in
quiry and experiment brought li ttle improve
ment in centrifugal pump design until the last 
few years. Although denied the stimulation 
often offered such obj ects by engineering 
societies and technical school research , the 
centrifugal pump has been developed and per
fected until results are obtainable to-clay which 
are in the nature of a revelation to those no t 
closely identified with the subj ect, and whi ch 
make its relation to the direct-acting pump 
almost identical with that of the steam turbine 
and reciprocating engine. 

speed be kept uniform. This design is applicable for city 
water supply, boiler feeding, condenser ci rculating pumps, etc. 
On giving the blade tips a curvature in the direction of rota
tion, such an impeller will increase its head with its delivery, 
providing an ideal means of maintaining a constant pressure 
at any di stant point in a distributing system. Drawing off a 
large volume at such a point increases the liquid velocity, and 
therefore the friction head, which is compensated for by the 
increase in head as supplied by the pump. For dry dock, 
cai sson or excavating work, it is desirable to have a pump 
which wi ll run at constant speed and full load as the head in
creases with the removal of water from the enclosure. This 
necessitates that a large volume of water must be handled at 
the start, gradually diminishing as the head increases. This 
situation is met by giving the blades a curvature toward the 
direction of rotation, when such a pump will deliver liquids 
against an increasing head with a decreasing volume at a 
practica lly uniform efficiency . Thi s control of the relation
ship of head and volume proves of practical value in the opera
tion of these pumps by motors. Any increase above the normal 
horse-power delivered by the motor, such as might be occa
sioned by an accidental reduction of head, would be liable to 
overload and possibly burn out the motor. Such an accident 
is prevented by the nature of the impeller surfaces, which may 
be so laid out that any appreciable diminution of the head after 
a fixed limi t will not be accompanied by an increase in volume 

As an indication that the centrifugal 
pump is coming into its own, it wi ll be re
membered that three centrifugal pumps of 

A TURBINE CENTRIFUGAL PUMP AND 
DIFFUSION VANES 

TYPE OF ENCLOSED RUNNER 

a capacity of some 35,000 gals. per minute against a head of 
some 160 ft. supplied the water fo r the grand cascade at the 
St. Louis Exposition. Now the city of Buffalo is installing a 
multiple-stage turbine pump to augment its t r iple-expansion 
pumping engine service, with the expectation of superseding 
one of the engines by a second centrifugal if the fi rst proves 
satisfactory. 

Aside from improvement in detail, the modern centri fugal 
pump design shows three distinct departures from its spicler
and-paddle progenitor. The rot ating element, variously called 
the " runner" or "impeller," is now of the enclosed type, pe r
mitting the liquid to pass undi sturbed from inlet to periphery 
through a continuous passage. This will be better understood 
from a reference to the accompanying cut. T his shows a fi ve
bladed impeller with a single ent rance. It will be obse rved 
that there is no opportunity fo r loss by eddi es or leakage, and 
the connection between the rotating element and shell is at a 
machined surface, and therefore susceptible of accurate fitti ng. 

The determination of the proper curvature of these blades 
or partitions, together with the angles at which the liquid is 
received and discharged, is the second step in the development 
of the centrifugal pump as we know it to-day. It has been 
found that changes in the curvature of these blades will pro
duce marked differences in the behavior of a pump as the oper
ating conditions vary. Thus, an impeller whose blades ter
minate radially has the property of preserving a constant head, 
irrespective of the volume of water delivered, providing its 

delivered, · and the horse-powe r delivered by the motor will 
not show a dangerous increase. 

T he third marked improvement in centrifugal pump design 
is the use of what are called "diffusion vanes," situated in the 
periphery or shell of pump next to the runner. These are so 
designed as to receive the water as it comes with a high veloc
ity from the runner and, through the shape and area of the 
water passages they form, reduce the velocity to pressure head 
without disturbance or unnecessary friction. As the problem 
of the centrifugal pump is essentially that of giving a con
tinuous stream of water a high velocity and then allowing the 
reduction of same to static head and ordinary pipe velocities, 
the most efficient pump will be the one which accomplishes this 
with the least shock friction, loss by eddies and leakage. In 
the high-efficiency pumps these diffusion vanes play an im
portant part in gradually changing the velocity to pressure 
head without loss by shock. These diffusion vanes are a 
repl ica of the guide vanes of a· water turbine and are respon
sible for the name assumed by such pump as "turbine centri
fugals." 

With the improvements the efficiency of the centrifugal 
pump has steadily advanced until a figure of 75 per cent has 
been shown by creditable tests, with the result that there has 
been an enlarged field open to its use and a demand created for 
such pumps capable of delivering against comparatively high 
heads. For such service an ordinary centrifugal pump re
quires either an extremely high rate of rotation for the runner 
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or a shell of an impractical diameter , and in either case, due 
to the increased hydraulic friction at high speeds, there will 
be a serious loss of effici ency. The multiple-s tage centrifugal 

readily adapted for direct connection to high-speed engines. 
Thus a most compact and effective unit is provided with a 
capacity far exceeding a direct-acting pump of the same 
we ight. 

F or general service the centrifugal pump seems a well nigh 
ideal piece of apparatus. Commercially conside red, its fir st 
cost is low, its maintenance expense a minimum, and its e f
fective life a long one. Its operation is too simple to require 

skilled attendance, and its property 
of handling liquids of a corrosive 
nature and conta ining la rge quanti 
ties of solid matter in suspension 
renders it ind ispensable fo r certain 
situations. I ts high maintained 
efficiency, quiet operation, absence 
of heavy foundations, with no dan
ger in stopping and starting under 
full water pressure, a re unmistak-

H IGH-SPEED, DOUBLE-ACTING ENG I NE 
D IRECT CONN E CTED TO A CENTRIFU

GAL P UMP 

CENTRI FUGAL PUMP WI T H H AN D P RL\fER able advantages pointing to a wide-
FOR STARTI N G U P spread use in the future. 

obviates both these disadvantages and can now be built for all 
heads up to 2000 ft. A multiple-stage pump is primarily a 
series of single-stage pumps mounted side by side and with 

I NTERI OR OF CLOSED SCHU YLKI LL CA R , SH OWI N G CR OSS 
SEATING IN T H E MA I N COMPARTMENT, AND L O N GIT U DI

N,\L SEATING I N T HE SMOKERS' SECTI O N 

runner s driven by a single shaft . T he liquid passes through 
each in succession, rece1vmg its proportionate increment of 
pressure at each " stage." Practically the several single pumps 
a re incorporated in one casting, with water
ways arranged so as to lead the water from 
the 1)eriphery of one runner to the inlet of the 
other with the least possible loss. 

The chief disadvantage of the 
centrifugal pump 1s its inability to prime or start itself, 
and unless it is so situated as to be submerged or have 
water enter the pump at a slight head, some device is 
necessary to prime them. This may be effected either by 
filling the shell with water from a tap to water mains, 
or by an ej ector where steam pressure is available, or by 
a hand pump, as shown in the accompanying cut. On the 
score of fuel economy, the centrifugal cannot compete with 
the high-duty pumping engine, inasmuch as it does not include 
in itself the ~lement of a prime mover. ·with the advent of 
the steam turbine, so eminently suitable for dire :: t connection, 
the centrifugal pump threatens to relegate to the past even 
these splendid examples of engineering skill. 

One of the companies which have given especial attention to 
the development of the centrifugal pump is the Buffalo Steam 
Pump Company, from whose apparatus, in fact, the a::com
panying illustrat:ons were reproduced. Although they repre
sent only a few of the types manufactured, they give an idea 
of the construction and appearance of thi s kind of pump . 

• • • 
FINE CARS FOR GIRARDV11LE. PA. 

An interesting shipment of six grooveless-post convertible 
cars to the Schuylkill Railway Company, of Girardville, Pa., 
has just been made by the J. G. Brill Company. Girardville is 
in the center of the anthracite region, in the east central part 
of Pennsylvania, and is connected by electric railway lines, 
operated by the Schuylkill Railway Company, with a number 
of important mining towns in the Shenandoah and Schuylkill 

T he use of h igh pressures and velociti es in 
pumps of th is nature has necessitated careful 
design of impellers so that there shall be no 
unbalanced forces to be taken up at wearing 
surfaces. The manufac turers of certain 
pumps claim a perfectly balanced impeller 
with no resultant end th rust under all con
di tion s of service. I n one instance a four
stage pump showed, under a careful test, an 
efficiency of 72 per cent when delivering 250 

gals. of water per minute against a head of 

THE SCHUYLKILL RAILWAY COMPANY'S LATEST TYPE OF DO U BLE
TRUCK CONVERTIBLE CAR 

650 ft. 
A mong 

has come 
other improvements in centrifugal pump design 
a reduction in the speed, so that they become 

Valleys, including Shenandoah and Pottsville. The region is 
thickly settled and the towns populous and close together. The 
power stations of the system are located at Girardville and 
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Mahanoy City, and the repair shops a re at the former place. 
Two amusement parks are reached by the company's lines. 

The special feature in connection with these cars is the 
smoking compartment, which occupies but 6 ft. 5 ins. of the 
28-ft. 4-in. body. The compartment has longitudinal seats, 
which accommodate five passengers each, and with the wide 
standing space between the seats, the compartment has room 
for twenty passengers. If at any time it is deemed advisable 
to use transverse seats in this compartment they can be readily 
installed and the panels can be made operative w ithout diffi
culty; but it is hardly likely that the compar tment will be' 
changed from the present arrangement, for the la rger capacity 
due to longitudinal seats is an impor tant fea ture. Smokin g 
will also be allowed in the vestibule which ad joins the com
partment, and with the doors opened into the vestibule there 
will be sufficient ventila tion from the outs ide doors and the 
deck ventilators to carry away the smoke. 

The passenger compartment seats thi rty-four passengers. 
The seats are 35 ins. long and a re upholstered in spring cane, 
with push-over backs. The side posts of both compartments 
are 2 ft. 7 ins. from center to center. W hen the panels and 
sashes are raised into the roof pockets, the clear space from 
the sill to the center of th e arch is 5 ft. s¾ ins. Between the 
compartments is a ha rdwood partition with glazed door and 
sides. The plat fo rms a re the standard length, 4 ft. 8¼ ins. 
from end panels over the vestibule sheathing, and the timbers 
a re reinforced with angle iron in the usual manner. 

The side sills are 8¾ ins. x 7 in s., with 8-in. x ¾-in. si ll 
plates on the outsides; cross members are 3¼ ins. x s¼ ins., 
with 2¾-in. x 41/z-in. diagonal br acing at the center. T he 
open steel bolsters a re 9 ins. wide and 6¼ ins. deep a t the 
centers ; from king-pin to king-pin is 17 ft. 4 ins. T he general 
dimensions are : L ength over the end panels, 28 ft. 4 ins., and 
over the vestibules, 37 ft . 9 ins.; width over the sills, includ
ing the sill plates, 7 ft. 7¼ ins., and over the posts at the belt, 
8¼ ins.; sweep of the posts, 3¼ ins.; width of the a isle, 20¼ 
ins.; height from the t rack to the under side of the sill 2 ft. 
S¾ ins., and from the under side of the sill over the roof, 9 ft. 
3¼ ins. ; from the track to the tread of the platform step, r5Ys 
ins.; from the step to the platform, 13 ins., and from the plat
form to the ca r floor, 7¥s ins. The surface of the running 
boards is 191/z ins. from the track, and from the running board 
to the car floor is 17 ins. The cars a re mounted on No. 27-G-r 
t rucks, having 4-ft. wheel base, 33-in. wheels and 4-in. axles. 
Four 35-hp motors are used per car. T he weight of the ca r 
and the trucks, without motors, is 26,500 lbs . 

• • • 
A NEW INSIDE MOLDER 

A n improved molder for heavy work has been brought out 
lately by the J. A. Fay & Egan Company, of Cincinnati. It 

INSI DE MOLDER FOR HEAVY WORK 

has a c.ipacity fo r molding lumber up to 6 ins. thick and 12 ins. 
or 15 ins. wide. T he maker has bui lt a large number of mold
ers, and a ll the points of excellence that could be suggested 
from long and successful exper ience have been embodied in the 

make-up of this one. The following data covers some of the 
more impor tant features of this machine: 

T he frame is of a new type-square, open, ribbed inside, 
strong and rigid. The four steel cylinders are slotted on four 
sides and their pulleys taper-fitted. The upper head is double
belted and mounted on a housing, raising and lowering on ball 
bearings, and operated by a crank. T he pressure bar of this 
head is also carried on this housing, raising and lowering with 
it, and a lso has vertical adjustment, and to and from the head. 
The chip breaker of this head is in sect ions, each independently 
adjustable, and a ll pressing close to the cut. The lower head is 
at the feed-out end, is made single or double-belted, and its 
frame is vertically adju stable. The pressure bar before thi s 
head, also the tab le afte r the head, adjusts vertically and hori 
zontally. Both heads are easi ly accessible. The side heads are 
of a new construction, and are fitted with many devices and 
improvements for facilitating operation and permitting fine 
work. There are four feed rolls, the upper sectional, and 
either smooth or fluted rolls can be easily inserted. 

T he feed is driven by cone pulleys, tight or loose pulleys, or 
by binder. Any desired speed can be furni shed for operation. 

•• 
CARS FOR NEW DIVISION OF CONESTOGA TRACTION SYSTEM 

About 50 miles directly west of Philadelphia is the manu
factu r ing city of Lancaster, Pa., with a population of about 
50,000. T h is is the operating center of the Conestoga Trac
tion Company, whose lines run out in all directions. A branch 

I N T E RI O R OF CONESTOGA CAR, SHOWING PERPENDICU
LAR POSITION OF ONE SEAT-BACK TO EXPOSE 

THE REVERSING LEVERS 

of the system, which has recently been completed, extends to 
the southeast, a distance of 8¼ miles to Quarryvi lle, connect
ing the towns of Refton, New Providence and Camargo. The 
company has used Brill semi-convertible cars on its various 
divisions for a number of years, and has just received a further 
shipment from the car manufacturer for the new branch to 
Quarryville. The ca rs include the new "grooveless-post" semi
convertible window system, and an excellent idea of the ap-
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pearance of this neat arrangement of the posts may be obtained 
from the illustration of part of the interior of the car. This illus
tration also shows the style of seats, and one of the seat backs 
has been pushed half way over to show the simple but strong 
system of levers for reversing the back. It will be seen that 
the seat cushions are of the tilting type, and that the levers are 
so placed as not to come in contact with the bodies of seakd 

'I 

AN INTERESTING TRUCK FOR THE MILAN EXPOSITION 

At the International Exposition to be opened at Milan, Italy, 
in April, 1906, the J. G. Brill Company will show, in the large 
section which it has engaged in the transportation exhibit, a 
pair of the largest trailer trucks ever built for electric service. 
The diagram herewith shows the truck in detail, and it will 

be seen that it is no less than I I ft. I I ins. over 
the frame-considerably larger than the four
wheel trucks in use on American steam railroads, 
and powerful enough to carry the heaviest Pull
man cars; in other words, it has a carrying capac
ity equal to the largest six-wheelers. The truck 
is similar in size and type to those which were 
supplied to the Milan-Gallarate third-rail system 
three years ago. 

The special features of its design consist of a 

ONE OF THE NEW SEMI-CONVERTIBLE, DOUBLE-TRUCK, V~'STIBULED 
CARS RUNNING ON THE LINE OF THE CONESTOGA TRACTH>N ~OMPANY 

· means of adjusting the height of the quadruple 
elliptics, which carry the bolster; large diameter 
bolts, which, by being screwed down, take up the 
wear of the journal bearings; adjustable pedestal 

passengers. Attention is also directed to the compactness ,)f 
the lever mechanism at the end of the seat next the window. 
It is evident that the body of a seated passenger may come 
against the side lining, which is set in between the posts, 
thereby adding to the comfort of passengers, by giving them a 
36-in. seat and permitting their bodies to extend beyond the 
cushion at either end_ The seat is manufactured by the car 
builder, and is the type most largely used in the city and suh
urban cars of this manufacture. 

The width of the car over posts is 8 ft. 2 ins. ; therefore, 
with 36-in. seats the aisle is 22 ins. wide. A gain of over 7 
ins. is claimed by the builder on ac
count of this style of seat and the 
fact that there are no wall window 
pockets. 

gibs, which take up the wear caused by the friction of the 
journal boxes, by means of long bolts passing through lugs 
on the sides of the pedestals by means of set screws; and an 
arrangement of outside and inside brakes which are operated 
by one rod. Each side frame is composed of a single solid 
forging 11 ft. II ins. long; the center of the side frame is 7 ins. 
wide and 1 }s ins. thick; the extensions are 6 ins. wide and I.½ 
ins. thick, and the pedestals are 4 ins. wide and 4 ins. thick, 
with the top of the yoke 6 ins. across. Nine-inch channels 
compose the transoms, and are secured to the side frames with 
double and single corner brackets I in. thick, forged from a 

1'0" 
/I'll " 

The interior of the cars is finished 
in mahogany, rubbed to a dull gloss; 
the heads of the posts are neatly 
carved, and the paneling is inlaid 
with a striping of holly. The birch 
head linings are painted a rubin's
egg blue and decorated with a sim
ple design. The standard form of 
bottom framing of this style of car 
is adhered to in the design, and in
cludes 12-in. x Ys-in. steel plates on 
the inside of 4-in. x 7¾-in. side sills; 
the center sills are 3.½ ins. x 4.½ 
ins.; the end sills, 5¼ ins_ x 6.½ ins_, 
and the crossings, 3.½ ins. x 4.½ ins. 
A pair of 3-in. x 4-in_ x .½-in. angle 
irons, 14 it. 6 ins. long, support the 
center of the platform at either 
end. Besides the seats, the cars are 
equipped with channel-iron draw
bars, sand boxes, platform gongs, 
signal bells, brake handles, angle
iron bumpers, vestibule folding door 

PART PLAN VIEW AND SIDE ELEVATION, SHOWING THE CONSTRUCTION DETAILS 
OF THE LARGE TRAILER TRUCK TO BE EXHIBITED AT MILAN 

controllers and other patented specialties of the builder's manu
facture. T he cars are mounted on No. 27-G trucks. The 
wheel base is 4 ft., and the track gage, 5 ft. 2.½ ins.; diameter 
of wheels, 33 ins., and the diameter of the axles is 4 ins . 

•• 
T he Toledo, Bowling Green & Southern Traction Company 

has inaugurated limited service between Toledo and Findlay 
with three special cars each way daily, making the 50 miles in 
I hour and 50 minutes, as compared with 2 hours and 30 min
utes for local cars. 

si11gle billet. The end crossings are made of 3_½-in. x 4-in. x 
¾-in. angle iron, secured at each end to the palms of the ex
tensions with two 1-in. bolts. The frame is thus made capable 
of keeping the truck square, and the nature of the metal ren
ders it proof against crystallization. 

The spring system is composed of three sets of springs work
ing in series, each having to do with the equalization of the 
load. Instead of having the load bear upon the center of the 
side frames, it is brought upon them at wide-apart points near 
the yokes by means of spring links, thereby holding the frame 
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down upon the journal springs with leverage against the 
wheels and brakes. Besides producing an effective leverage 
in favor of stability, placing the links near the yokes relieves 
the center of the side frames of much of the strain ; in other 

gives the main dimensions and weights of the cars on the th ree 
lines which are referred to in this article. 

A s will be noticed, th e sav ing per passenger seated is 261 lbs. 
between the Great Northern steel car and the Metropolitan 

words, the load is carried close to the points 
where the frames are supported upon the axles. 
Being outside the wheels, the spring links fur
nish a wider link base than possessed by any 
other truck, a feature which results in the 
diminishing of the rocking motion of the car. 
At the same time they amplify the vertical 
motion of the elliptics and impart smoother 
motion to the car. At the entrance to curves 
the spring links swing outwardly, and at the 
end of the swing the springs in the links are 
compressed, driving the car body gently out 
of the line of its momentum into the new direc
tion without jar or lurch. The wheels share 
the benefit of this cushioned side swing, as 
the flanges are not forced violently against the 
rail-heads. The equalizing bars and spring 
plank are rigidly secured together, forming a 
cradle for the bolster. The links which sus
pend this cradle from the frame enclose what 
are known as equalizing springs, but these 
equalizing springs must not be understood to 
directly equalize the load upon the wh eels, as 
in the "M. C. B." type, for the truck is doubly 
equalized-that is, the load is equalized upon 
the frame before it is equalized upon the 

SEATING ARRANGEMENT OF N E W TYPE OF STEEL CAR FOR L ON D ON 
UNDERGRO UN D RAILWAY 

wheels. The Brill Company will also exhibit a pair of equaliz
ing short base trucks, No. 27-E-r type ; a pair of "Eureka" 
maximum-traction trucks and a single truck, type No. 21 -E ; 
also models and sections of cars and trucks. 

••• 
STEEL CARS FOR A LONDON UNDERGROUND RAILWAY 

The Great Northern, Piccadilly & Brampton Railway, which 
is one of the later underground electric lines of the Yerkes 
system in London, has recently received the first of its steel 
frame cars. Exterior and interior views are shown in the ac-
companying engravings. Mr. Yerkes was one of the first ad-
vocates of non-combustible cars for underground railways, and, 
as previously described in this paper, th e District R ailway has 
a number of non-combustible cars built of chemically-treated 
timber. The accompanying illustrations, however, show the 

Descriptive I 
Great North-

Great Metropolitan ern, Piccadilly 
Northern & Dist rict & Brompton 

City Railway Railway R ailway 

Steel Car 

Ft. In. F t. In. Ft. In. 
Length over body ....... . ...... 40 8 35 8 4I 8½ 
Length over platforms .......... 49 6 49 9½ 49 9½ 
Width over end posts ........... 9 4 8 9 8 8 
Extreme width ................ 9 4 8 10½ 8 9 
Height from floor to roof ....... 8 6½ I 8 5 7 6 
H eight from rail to top . . . ...... 12 4½ 12 3¼ 9 si 
Wheel base ................... 6 l 6 6 5 0 
Truck centers ................. 34 6 33 rn½ 33 0 

Diameter of wheels ............ 3 0 { M otor, 3' o" 
}. 2 6 Trail, 2' 6" 

Seating capacity ............... 58 52 54 
L bs. Lbs. Lbs. 

Weight. ...................... 42,u2 47 ,600 35,550 
Weight per passenger seated .... 726 918 657 

.. ~,~ 
rn ., ™™ 

- ,,.... _, •-----~~ ~ ..,,._, - --··-

.· .. i' . ~ 
I 

, l ·• 

E XTERIOR VIEW OF THE NEW ST E EL CAR FO R THE GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY (UNDER
GR OUND), LONDON 

latest development in the <lirec tion of thi s class of ca r. T he 
Great Northern & City Railway, of London, has ordered 
eighteen steel cars of a similar type. T he accompanying table 

District wooden car. Both of these cars, as well as the Great 
Northern & City steel cars referred to in th is article, were 
built by the Brnsh E lectrical E ngineering Company, of London. 
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PROGRESS ON THE MEXICO CITY TRAMWAYS 

Vv. '0/. Wheatly, president, and Paul H. E vans, chief engi
neer and purchasing agent, of the Mexico E lectric Tramways, 
Ltd., reached Ne w York this week for a short visit. Mr. 
Wheatly, it will be remembered, went to Mexico as manager 
of the tramway system in the spring of 1904. He had previ
ously been general manager of the Public Service Corporation, 
of J ersey City, and before that had been connected for a period 
of six years with the Brooklyn Rapid Transit Company. Mr. 
Evans was appointed to the position of chief engineer of the 
Mexico Company in June, 1904, afte r an experience in Mexico 

W. W. WHEATLY 

extending over many years. 
He went to Mexico first in 
1889 as superintendent of 
cons truction of th e Thom
son - Houston C o 111 p a n y . 
Later, upon the organization 
of the General Electric Com
pany, he became engineer
ing expert for the Mexican 
branch of that company, 
during which time he placed 
to his credit the construc
tion of some of the most 
notable electric power trans-
mission plants in the Re
public, among them being 
that of the Guadalajara 

Electric Light Company and the Regla-Pachuca plants. Be
fore going to Mexico, Mr. Evans was for three years with the 
Atlanta, Ga., street railway system. 

According to Mr. \ Vheatly, elect ri c operation on the electric 
t ramways lines in th e City of Mexico was commenced in the 
year 1900, and at the present time there are in operation about 
285 electric cars, 200 mule cars and about 85 steam railway 
cars. There are 106 miles of electric track, 116 miles of mule 
track and 15 miles of steam track, making a total of 237 miles. 

One of the principal causes of the delay in beginning electric 
operation in the City of Mexico was on account of the high 
price of coal, which even now costs about $10 gold per ton, 
and furth ermore, the poss ibility of bringing cheap hydraulic 
power to the city from some of the numerous waterfalls in the 
Republic. The work of converting additional mule lines to 
electri c operation, although temporari ly suspended during the 
past year , is now being resumed and wi ll be carried along with
out any intermission unti l practically the entire system is con
verted to electric operation. 

The Mexican Electric Tramways, Ltd., has recently made a 
contract to rece ive hydrauli c power from the Mexican Light 
& Power Company. T hi s latter company is now completing 
th e installation of its hydraulic plant at Necaxa, where there 
are about 40,000 hp under process of development, with an ad
ditional 40,000 hp held in reserve. The tramways company ex
pects to receive current from these falls about the middle of 
1906, and wi ll take all of its power from the Necaxa power 
plant. The amount contracted for at fir st is about 5000 kw, 
but thi s must necessarily be increased during the next few 
years to 8000 kw, on account of the conversion of additional 
mule lines to electric operation and the natural increase of the 
traffic. According to Mr. \Vheatly, his especial mi ssion here at 
this time is to purchase the electric apparatus for the installa
tion of the company's four new sub-stations which are to re
ceive the alternating cu rrent from the Necaxa Company's 
plant. At the same time he is taking advantage of his presence 
in New York to make purchases of a large quantity of addi
t ional materials for hi s company. 

When asked about the general outlook for business in Mex
ico, particularly in regard to transportation and railroad enter-

prises, Mr. Wheatly said that most of the capital for the devel
opment of these industries of the Republic of Mexico up to 
the present time has come from the United States, Canada and 
England. Mexico to-day, in its physical development, is in 
about the same state of progress as were the Western Terri
tories of the United States some thirty or forty years ago. The 
Pacific Coast States of Mexico are sti ll practically virgin and 
will not receive great impetus toward thei r development until 
railroad facilitie s are forthcoming. The Mexican Central 
Railway and the Kansas City, Mexico & Orient Railway are 

.. now pushing their lines toward the Pacific Coast, and it may 
not be more than another year until that portion of the Repub
lic is opened up for development. To most of the American 
people Mexico is somewhat of an unknown country, but there 
is no reason why, on account of its being one of their hvo 
nearest neighbors, it should not be quite as well known to 
them as are the provinces of Canada. The natural resources 
of Mexico are not excelled by any other country in the world, 
and Mr. Wheatly said that he was somewhat surprised to find 
upon going to Mexico about one year and a half ago that the 
American people have not taken a greater interest in the de
velopment of this rich and fertile country. 

In answer to a question as to some of the special character
istics of the tramway system in Mexico, he said that one of 
the things which impresses the newcomer is the up-to-date 
character of the company's plant and equipment, which, in his 
judgment, is second to none in the United States. A distin
guishing feature of the operation is the separation of the 
classes. Although nearly all of the steam railroads of Mexico 
operate first, second and third-class. the tramway system has 
only first and second-class cars. A large portion of the public 
who patronize the tramways is of the poorer classes, and for 
their especial benefit the second-class service is operated. The 
fares on the second-class cars are, as a general rule, about 6c 
per cent of the first-class fares , and second-class operation is 
confined entirely to what might be termed the suburban lines, 
as distinguished from the city lines. The rate of fare on the 
city lines is 6 cents, with no second-class, and on the suburban 
lines the fares range from 4 cents to 16 cents for the second
class and from 6 cents to 30 cents on the first-class cars. There 
are altogether seventeen different rates of fare on the com
pany's suburban lines, graded according to distances. 

Another especial characteristic of the operation of the T\Iexi
can city lines is the handling of the funeral service. Included 
in the company's equipment are seventy-five to eighty funeral 
cars. All of the large cemeteries of the city and suburbs are 
reached by the lines, and the company provides funeral cars 
fo r more than 95 per cent of all the people who die there. 
T here are no hearses in Mexico as they are known in the 
United States, except such as are furni shed by the tramway 
company for working in connection with its trolley lines. 

The company's present steam power station has a normal 
capac ity of 3200 kw, and contains three 800-kw steam-driven 
generators and two 400-kw steam-driven generators. The 
power plant is as complete as it is possible to make it, and the 
company has every facility for economical operation. 

RECENT WORK OF THE AMERICAN STREET AND INTER
URBAN RAILWAY ASSOCIATION 

As authorized at the Philadelphia meeting, the executive 
committee of the American Street and Interurban Railway 
Association has established a permanent office in New York 
City, in charge of Bernard V. Swenson, secretary and treas
urer. Quarters have been selected on the sixth floor of 60 \Vall 
Street, a location which is in the center of the financial dis
trict and close to the engineering district. For these reasons 
it will be convenient for street railway men visiting the city. 
The telephone number is 5882 John. At these quarters Mr. 
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Swenson is organizing the depa rtment of information outlined 
in the address of the president, and is a lso engaged in prepar
ing for publication the report of the associ ation. Two sub
jects have been given special attention at the offi ce of the asso
ciation since its establishment. One is the question of munici
pal ownership, on which the secretary has been compiling data. 
The other is the subject of fire insurance. It w ill be remem
bered that the American S treet R a ilw ay Association has a 
standing committee on ca r wiring, which consisted last year 
of W. A. Pearson, chairman ; Richa rd McCulloch, of St. Louis; 
C. B. King, of D etroit; Henry M. Ballard, of B oston, and E . A . . 
Sturgis, of Worcester. This com m ittee met last yea r with a 
committee on behalf of the Underwriters' National E lectrica l 
Association and r epresentativ es of th e Genera l E lectric and 
Vv estinghouse companies, and fo rmulated the rules fo r car 
wiring which were published in t h e STREET R AILWAY J OURNAL 
for July 16, 1904. During the past year, the resign ation s of 
Messrs. Pearson and Balla rd have been received, and in th eir 
places the president h as appointed M. G. Starrett, of New York , 
and John Lindall, of Boston. I n view of th e completeness with 
which the committee d id its work last year, no for mal meeting 
of the committee w ill probab ly be called this fa ll and no 
changes are proposed in the rules for car wiring already pub
lished, except a short pa r agraph in the section relat ing to car 
heaters. Thi s amendment and th e gener al su bj ect of a nat ion al 
insurance cod e will be consider ed a t a meeting of t he Under
writers' N ation al E lectrical Association w h ich is to be h eld 
Dec. 6 at the auditorium of the New York Edison· Company 
on Duane Street, N ew York City. T h e Underwriters' National 
Electrical A ssociat ion , it w ill be remembered, is the body which 
is in charge of the broad sub ject of a national insurance code, 
and of which the committee on car wi r ing, referred to, reports, 
The association is composed of r epresentatives fro m the Amer i
can Street and Interur ban R ailway Associat ion, American In
stitute of Electrical E ng ineer s, A m erican Society of Mech an
ical Engineers, Nation al E lect r ic L igh t Association , National 
Institute of A rchitects, Under writers' National E lectrical Asso
ciation and other bodies. F r ank T . S loan, insurance engin eer 
of the Brooklyn R apid Tran sit Company, has been appointed 
as the delega te of the A m erican S t reet a nd Interurban Railway 
A ssociation a t th e confer ence, and Secreta ry Swenson has also 
been invited to attend as a guest. 

----♦•----

LONDON LETTER 

(Pro m O ur Regular Correspo11de11t.) 

T he L ondon Coun ty Counci l, after considerable opposition, 
has fi nally adopted the recommendation of the highways com-
111ittee to promote a bill in Parliament next session for the sup
ply of elect rical energy in bulk t o London. This bill will be, as 
may be naturally supposed, in opposit ion to the administrative 
and county bill which was pro moted last session by a Nor thern 
syndicate, of which M r. M erz was the leading spi rit. T he latter 
bill, as will be remembered, fa iled to reach its third reading be
fo re the end of the P arliamentary session, and will do ubtless be 
brought forward again the next sess ion. In addition to these 
two schemes, three other bills will be pr omoted in Parliament, 
practi cal! y with similar aims. F irst of these three is a g roup of 
borough councils, includin g th ose of Hackney, Stepney, Bethnal 
Green, Shoreditch , I slington, Deptford, Bermondsey, the urban 
councils of Leyton and Walthamstow. and the Corporation of 
\ Vest Ham, which propose to combine for the purpose · of produc
ing and selling electricity in bulk. T he fo urth is a combination 
of the electric lighting companies which propose to extend their 
present works, and th e fifth is a co mbination of railway compa
nies for the production of electrical energy fo r sale to themselves 
or to whatever bo roughs may desire to purchase. Next year's 
session will therefore be a lively one electri cally, and at this mo
ment it is absolutely impossible to foresee what the result will be. 
As regards the London County Council proposal, a serious note 

of warning has been made by Lord Welby and others on behalf 
of the fin ance committee as to the fi nancia l position of the Lon
don County Council, as some of t he more conservative of the 
officials believe t hat the London County Council has involved 
itself in sufficient expenditure without adding the huge expendi
ture necessary for the installation of an enormous electric ity 
scheme of this kind. 

Mr. Baker, chairman of the highways committee of the L ondon 
County Counci l, stated that it is hoped to have the new system 
of tramway cars, which are to run in the subway which has been 
constructed under the new streets, Aldwych and Kingsway, which 
we.re r ecently opened for public use by the King, in service by 
the end of tqe year. T hese tramways are to run from the Strand 
in this subway to a point in Southampton Row a little beyond 
H olborn , where they will come to the surface and continue to 
t he Angel, I slington. As only single-deck tram cars will be used 
in connection with this system, owing to the size of the subway, 
the h ighways committee is suggestin g the use of trailers, which 
are at present forbidden by the board of trade, which will be ap
proached with a view to obtaining special permission for this 
parti cular portion of their system. The London County Council 
has also recently invited t enders in connection with the recon
st ruction of the old lines of the North Metropolitan Company, 
which are at present being operat ed by horse traffic. T he wo rk 
will begin early next year and ,vill probably be fini shed hy the 
end of 1906. Already certain contracts have been placed, more 
notably that for the steel rails, which contract has been given to 
Bolckow, Vaughan & Company, of Middl esbrough. T he com
mitte has asked the Council to approve of est imates in connection 
with this portion of their work totalling more than £800,000. 

Another scheme for t he general distribution of electric current 
in London has also recently peen published, the plan being to 
build a generating station on the banks of the Ouse in Hunting
donshire, where arrangements can be made for an excell ent sup
ply of cheap coal. T he current wo uld be transmitted to London 
by means of hi gh-pressure cables at a pressure of about 15,000 

volts, and distributed in the m etropolis by means of sub-stations. 
T he company that is to be formed will have a capital of about 
£2,000,000, but so far no details are available. 

T he new car building and repair shops of the Manchester Cor
portation Tramways, at Hyde Road, were recently formally opened 
by the Lord Mayor. The members of the tramways committee 
wi th their guests assembled at the tramways office in Piccadilly 
and went on a car to the new works. These adjoin the large car
sh ed opened about two years ago. Before the erect ion of the 
new works the land upon which they stand was used for the stor
age of th e large quantities of permanent way materials necessary 
for th e construction and repair of th e 150 miles of tramway track 
within t he ci ty and suburban districts. Th e works are said to 
be thoroughly modern and up to date. On the one side there 
are the woodworking and car body shops, and on the other side 
the mechanical and electrical shops. The main avenue is 50 ft. 
wide, and is provided with a traveling crane for lifting and trans
porting car bodies and trucks. The woodworking side contains 
th e machine shop, the cabinet-makers' shop, the general car body 
repai ring and building shop, and the paint shop. On the me
chanical and electrical side are th e smithy, the brass foundry, the 
machine shop, the truck shop a nd th e electric shop. The area of 
land taken up is about 4 ac res, 2½ acres of which are under 
roofs, and the total cost of the works and equipment has been 
£54,200. 

England wi ll very soon have the distinction of three towns 
equ ipped with the surface contact system, each of the towns hav
ing adopted a different system from the other s. The first of the 
towns, as is well known, is Wolverhampton, where the Lorain 
system has been in successful operation for so me yea rs. Tor
quay, one of the beautiful English watering places on th e south 
coast , adopted the Dolter system some time ago, and the work 
is now well along toward completion, and had it not been for 
disputes between the Dolter Electric Traction Company and the 
Corporation as to the provision of the necessary power for oper
ating these tramways, they might have been in service by t his 
time. The Dolter system is perhaps best known in France, but 
it is understood that a great many important improvements 
have been made, especially in the contact boxes, over anything 
which the company had previously installed in that country. The 
other system, which is also approaching completion, is that in the 
city of Lincoln, where the Griffiths-Bedell sys tem has been 
adopted. The work has been progressing on this installation for 
several months, and it is now only a question of a very short 
time before the cars will be in operation. Electrical engineers, 
and tramway engineers in particular, are looking forward with 
great interests to the r esults of these two systems, so that they 
may be compared with the results of the Lorain system, which 
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a re now pretty well knuwn , a nd with the result s uf a ny ordina ry 
overhead tro lley installa t ion. 

W e referred last month to th e extension of the Bournem outh 
T ramways to Christchurch, which sys tem of tramways also ex
tends in th e other direct ion to P oole. T h ere has r ecently been 
brought fo rward a prop osal to bui ld an electric t r amway system 
fro m Bournemouth , t hough not by th e Corporati o n, t o Swanage 
via Camford Cliffs, P oole H arbor mouth and Studland. T h e di s
tri ct is a very beauti ful o ne, and has, to a very large extent, been 
totally tmopen by means of any communication to the t ouri st o r 
t raye ler . T h e di ffi cul ty of access to Stu dland has been, of course, 
the ba rri er of P oole H arbor mouth, but if thi s difficulty can b e · 
overcom e by means of a bridge, a m os t delight ful sea fro nt would 
becom e accessible. The proposal for providing the conn ect in g 
link between North a nd South H aven includes the erection of 
a conveyo r bridge, a few of which a re now in succ essful oper a
t ion in var ious part s of the world. The cars wo uld b e trans
port ed fro m one side to the other by m ean s of th e conveyo r, and 
the only di ffic ul ty that appears in th e way now is th e d ifference 
of opinion b etween the P ool e Harbo r Commissioners, th e P oole 
Corporat ion and th e promotors, as to the necessary height of th e 
brid ge aboye high wat er and th e necessary width of the clear 
span of waterway. 

A deputa tio n to th e Manchester tramways committee from the 
O ldham Cor porati on h as submitted a proposal th at a through 
service of car s be establi sh ed between Pi ccadilly (Manchester) 
and W aterhead (Oldham) . Each corpo ration would provid e and 
run its p roper p roporti on of rolling stock , th e whole o f the ea rn 
ings on the isl anch ester lines would be handed over to th e Man
ch est er Corporation, and the whole of the earnings on the O ld
ham lin es handed over to the O ldham Corporation. T he gen
eral manager , Mr. McElroy, was instructed to confer with the 
manage r of the O ldh am Corpora ti<>n Tramways with a view to 
the prepara tion of a det ailed sch em e fo r the con sideration of th e 
t wo committees. 

At Falkirk a sys t em of electric tramways has been complete d , 
offici ally inspected and opened to the gen eral public. T he ser vice 
is to be a fi ve minutes' one under o rd ina ry ci r cumstances. The 
syst em supplies a populous and scatter ed district , compri sin g Fal
kir k , Bainsford , Carron, Stenhousemuir, Larbert and Cam elon . 
The car houses are between Camelon and Larbert , and fro m 
th ence th e track passes through Camelon , across th e Forth and 
Clyde Canal to Falki r k, th rough Newmarket Street , Vicar Street 
a nd Graham's R oad , across the Forth and Clyde Canal again, 
through Bainsford o n to Car ro n and Stenhousemui r , r etu rn ing 
via L arbert and the Stirling highway. The track is a sing le one, 
with doubl e lin es wher e n ecessary. T h e electric pow er is sup
plied by the Scotti sh Central Electric P ower Supply Com pany 
from the power stat io n a t B onnybridge to a sub-st a tion close to 
the car sheds at Carmuirs. The cars are all double-decked and 
each m easures 28 ft . 6 ins. x 6 ft. 6 ins. Each car is d riven by 
two mo tor s of 6o-hp combin ed , and is provided with lifeg uard, 
folding steps, etc. The accommodation is 22 inside and 26 out 
side. Messrs. B ruce, P eebles & Co mpany ( L td.), Edinburgh , in
stall ed the syst em, th e cost of which was estimat ed to be £60,000. 

R ecent ly th e Perth t ra mv,;ays. as r econst ructed and electrified 
by t he Corporation , were formally inaugurated. A lon g with Lord 
P rovost L ove, the magistrates and m emb ers of th e T own Coun
cil a large number of in fl uential citizens wer e invited t o th e open
ing cere mo ny. Th e company wer e driven to th e electric station , 
wh ere Lord Pro,·ost Love call ed upon Co unci ll o r Woth er spoon, 
conven er of the electricity committ ee, to explain th e arrange
m ents. Mr. \,Voth erspoon then gan a brief description of the 
plant , which incl udes swi tchboard. engi ne and dynam o, and stated 
that t hey had prO\·ided power to dri ve m ore th an fo rty ca r s. l\lrs. 
\Vother spoon then started the eng ine. Mr. L auder, on beh alf 
of the engineers and contractor s, presented Mrs. \Vother spoon 
with a silve r bowl as a m em ento o f the oce1sio n. Ex- D ean of 
Guild MacN ab, convener of th e r eco nstruction committee, turn ed 
e n th e current. Mrs. L oYe, wi fe of th e L ord P rO\·ost. who 
sta rted the ca r s. was presented hy th e eng ineer s and con t racto r s 
with two sih·er Yases as a mement o o f th e occasio n. T he pro
cc edings were \\'a t ched by a la rge number o f th e general citizens. 
T he system. which is 6 mil es in leng th. has cost betw een £ 80,000 
; nd £90,000. which stun incl udes th e purch 1se p rice, £ 21,800, fo r 
the old system. 

The linking-up of t he \ Volvcrh am pton tramways with the lin es 
of the Briti sh Electric Trac ti on Company, wh ereby W oh·erhamp
ton is looking forward to inte r-com munication with Bil st on. D ud
ley and other tow ns, ap pears likely to beco me an establi shed fact . 
A car h as been brought fro m Dudl ey and fitt ed up with th e neces
sary mechanical appliances at the depot in Cleveland R oad , whil e 
seve ral of the Lorain cars ar (' , in t urn , being fitt ed up with the 
standard troll ey to qualify them fo r th e oth er syst em. 

A. C. s. 

PARIS LETTER 

(From Our Regular Correspondent. ) 
I t may not be g enerally known that in Fra nce , State subsidies 

fo r p romis in g tramway and light r ailway sch emes are still ob
tainable. The law author izing these subvention s was passed in 
1880, and when the yearly budget is passed the sum which the 
l\lini ster of P ublic Work s then r eques ts for each year is credited. 
In 1904 th e sum of 1,000,ooofr. ($200,000) was authorized fo r such 
subven tions, and o f th is sum about a half was spent, a sign of 
th e small number of new enterpr ises then being promoted. For 
the p resent year, however, although 1,000,ooofr. was again au
th o rized wh en th e budget was passed in M arch last, the sum has 
bee n ex c- ecded and th e M ini ster of P ublic W orks and the Minis
ter ·o f Finance' have deposited at the Chamber of D eputies a sup
plementa ry law authori zing th e expenditure of the 500,ooofr. n ot 
so used in 1904, on t ramway and ligh t railways at present being 
promoted, th is m ak ing a t o tal State subventioi: fo r 1905 of nearly 
1 ,500,ooofr. fo r thi s class of enterpr ise. 

T h ere has no t yet been installed in France any single-phase 
tram way or railway system beyond t he experimental line in the 
south of Paris, about moo yd s. in length . I n the A uxerre dis
trict , however , wh er e a ra ther ex t ensive ligh t railway sch eme has 
been autho rized , plans ar e be in g m ade fo r the installat ion o f 
sing.le-phase equipments, and there is con siderable di scussion of 
th e deta ils of the co ncession and conditions under which the 
operatin g company will be permitted t o accept the single-phase 
system. Th e Departmental Council, whose duty it is in th is case 
to g ive the concession of the lines, is endeavoring to mak e rath er 
stringent regulatio ns, especially concernin g the public safety, 
which is considered to be rath er carefully guard ed in France, in 
th e face of the new enterprises. A mong other condit ion s for the 
concession, will probably be included a proviso that, if at the 
end of one year the single-phase lines do not give satisfaction, 
they shall be eith er replaced by the direct-current system, or 
sing le-phase system with a low voltage, comparabl e to the us1;1al 
di rect-current 550-volt distribution. In view of the successful in

troduction o f sing le-phase motors outside of France, the syst em 
has m et with favor and, unl ess legislation or other onorous con
di t ions interfe re with the natural expansion of light railways on 
thi s system it will probably be adopted in several interurban and 
department~! schemes at present under consideration where direct
current lines would scarcely pay the outlay on the necessary net-
work. • 

The Paris- M etropolitan Railway authoriti es have now officiall y 
stated that the southern part of line N o. 2 will be opened for 
service about the end of January. This lin e consist s of both un
derg round and overhead construction , and it is the con struction 
of two brid ges over th e Seine which has so long delayed ex 
ploita tion , although the nature o f the fo undations _in _the ~ection 
passin g through the catacombs (Montparnasse d1stnct) 111 any 
event would have mad e immediate service inadvisable directly th e 
tunnels and viaducts were complet ed. 

Som e time ago the conve rsion of existin g steam tramway lines 
between P ari s and St. G ermain was authorized, and the trolley 
lines wer e expected soon to r eplace the cumbrous locomotives 
still in use. D ifficulti es o f a financi al nature, h owever , h ave pre
ven t ed th e execution of th e work, an d thi s has g iven ri se to a 
recen t protest on the part o f th e M ini ster of Public Works. 

Nothin g de finit e is o fficiall y k nown r egardin g the solution to 
be adopted by the P ari s Municipality in r espect t o th e t ramway 
situation in Pari s, which is noto ri ously fa r from sa tisfactory, espe
cially as r ega rds some of the n ewer lines built since rgoo. An 
arna lrram atio n of sever al of th e more important li nes would ap
pear ~o be th e best solution. but th ere ar e many l_ocal difficulties 
in th e way of it s reali zatio n. Som e of th e fin anc ial papers h ere 
state t hat a g roup of capitali st s is conside rin g the p~o posal m ade 
in th is r espect to build a large central power station for sup
plyin g current t o th e Yarious t r~1:n way insta!lat ion_s. one or two 
o f wh ich are about t o m ak e additions to their eqmprnent. 

Some exp erim ental high -speed suburban cars are r eceiYing 
their equi pment at th e Tem pelhoi works. Th e equipments ar c 
ar ranged fo r sing le-phase alte rnat in g curre nts at 6000 Yolt~. 
stepped down o n th e car it self to 750 Yolts. and to 300 Yolts near 
stopping places. The m oto rs are built fo r I 1;;-J~p and a speed of 
50 km per h our is expected . T h e cars are s1m1lar to th ose des
tin ed fo r th e H amburg-Altona route, an d tests are about to he 
made on th e equi pm ents. which it is said will a lso be adopted fo r 
the neighborh ood of B erli n. . 

In Alrriers where t h ere is already an ex tensJYe tramway sys
tem th e"' T o,; n Councils ar c somewhat closely conn ected with th e 
tmd~rtaki ngs, alth ough they do not go t o the length o i m unicip al 
ownershi p. T h e town of Constantine has just vot ed a s1;1bYent1on 
of 35o,ooofr t oward a light railway, uniting Bugeaud wi th . Bone. 
T h e for m er place is a well-known pleasure resort of Algerians. 
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CALIFORNIA MIDLAND RAILWAY COMPANY 

John Martin and E. J. de Sabia, Jr., of San Francisco, have in
corporated the California M idland Railway Company, with a capital 
stock of $3,000,000, th e purpose of the corporation being to con
struct an electric railway connect ing the towns of M arysville, Ne
vada City and Auburn. Mr. M artin has been actively engaged for 
some months with the preliminary arrangements of the proposed 
new road, which have progressed so fa r that it is announced con
struction operations will be in prog ress within a few days. T he 
road has been surveyed over an easy g rade, and practica lly all of 
the rights of way have been obtained. Much of the righ t of way 
has been obtained by a cit izens' committee of M arysville. Marys
ville is keenly anxious to see the road constructed, an d the citizens' 
committee has preva iled upon many property owners to gran t fr ee 
rights of way ove r their lands. T he committee expec ts to have the 
entire right of way completed in th e nea r fut ure. M r. M art in 
already cont rols the electric line between Grass Valley and N evada 
City, which will be operated as part of th e new system connecting 
Marysville and Auburn. The new road will be operated by electric 
power, to be furni shed by th e Californ ia Gas & E lect ri c Corpora
tion, which is cont rolled by M a rti n and de Sabia. 

•• 
NEW# CAR SHOPS IN ST. LOUIS 

The U nit ed R ailways Company, of St. L o uis, has made an
nounc em ent of plans fo r th e construct ion of its new car sh ops 
on p art of th e land r ecently purchased between Park, Grand, 
Vista and Spring Avenues. Six separate bays will be buil t over 
an area of 400 ft. x 350 ft., space to th e east bei ng left fo r the 
construction of fo ur additional bays wh en n eeded. Each bay will 
have it s own separate fir e wall , a nd steam rai lway tracks will b e 
run into all of them t o permi t o f th e direct delivery of ca rload 
lots of lumb er an d oth er m aterial. The. buildi ngs will be fo r 
woodworking and r epairin g , and will include a planin g mill and 
paint shop, th e latt er to r eplace the p resen t paint shop at J effe r
son and Gravois avenues. Th e bays wi ll be equipp ed with th e 
most modern machinery for woo dworkin g , and electric motors 
will b e use d exclusively for drivin g. 

The com pany is undecided as to th e future d isposition of it s 
property at J effe r son and Gravois Avenues. The paint shop 
there is an old car h ouse , and if the co m pany uses that corner, it 
will be n ecessary to tea r the woo den structure down and er ect a 
new buildin g. Work on the n ew buildings will begin in the 
early spring and they wi ll be r eady fo r occupancy in June o r July, 
employin g about 2 0 0 men. Th e gradin g of th e land will be done 
during th e wint er. T h e bays will be sing le story st ructures , and 
besides the st ea m railway track s, th e company will run its t r ack s 
into th em, so that cars ne eding r epairs can be turned into the 
buildings. 

•• 
SUBWAY SERVICE IN PHILADELPHIA FOR HOLIDAY TRAFFIC 

President P ar sons. Vic e-Pr es ident ·widener and Chi ef E ng inee r 
Twining, of the P hiladelphia Rapid Transit Company, aft er 
inspec tin g the M arket Street subway a few days ago, ar e reported 
to have announced that o rders had bee n given to wo rk ni ght and 
day in order that car s can be run underground fro m Fiftee nth 
Street west b y D ec. 15. Th e company hopes to operate cars in 
the subway for the r elief of the Christman congestion. O rd ina ry 
surface cars wi ll be used for th e time being a nd will be added t o 
the l\'fa r ket Str eet and th e L an caster Avenue lines. T h e m an
agement o f •th e company is of th e opinon that th ese extra ca r s, 
which will run at uninterru pted high speed between F ift eenth , 
Nineteenth and Tl1irti eth St reets, will do much toward handling 
th e cro\\'d that r ides west of Broad St reet. The ca rs wi ll stop at 
N in eteenth Street on thei r east and west trips. T empora ry wait
ing room s wi ll be furni sh ed and eve ry mea ns tak en to insure the 
comfort of subway passengers. T h e entrances to th e t emporary 
sta tion at th e start in g po in t \\' ill be on the north and south sides 
of ::-..Iarket Street between Fifteenth and Sixteenth Streets. The 
en tire sta tion, whi ch will be the la rgest in th e subway, will not be 
co mpleted until the wo rk of build ing the loop around City Hall 
is we ll unde r way. O nly th e fini shin g t o uch c-s remain to be put 
on th e sub\\' ay p ro per. The tracks arc clown, laid in a solid bed 
of concrete. In a t r ip th rough th e Sllbway recently the offi 
cers fo und th e air to be pure and fr esh and there was an entire 
absence of odor s o f any kin e!. T he underground drainage sys
tem is in work in g order and the light is good. T he te mperature 
was only I deg. lower than 0 11 the sur face. This indicates that the 
air supply is con stan t and ample. It is hoped to make the fir st 
tes t ru n 0 11 D ec. IO. 

PENNSYLVANIA COMPANY BUYS ELECTRIC RAILWAY 

A cont rolling interest in the Allentown & Reading Traction 
Company, operat ing 34 miles of electric rai lway from A llentown to 
T empl e by way of Ku ntztown, has been bought by the P enn sylvania 
Rai lroad Company. T he Pennsylvania, it is understood, w ill come 
to A llentown by thi s route, the Berks County terminal of which is 
a few miles from R eading and the Pennsylvania Schuylkill Valley 
branch. Th e elec tr ic railway parallels the East P enn branch of the 
Reading Railway. T he company was ch artered A pril 2 5 , 19 03, with 
a capital of $250,000. T he cost of the road and equipment was 
$951 ,000. 

----♦----

AN ELECTRIC RAILWAY ON PRlV ATE WAY BETWEEN 
BUFFALO AND NIAGARA FALLS 

T he Inte rnat ional Railway Company proposes to build another 
electri c railway between Buffalo and Niagara Fa lls. It h as made 
applica tion to the city of Niagara Falls to extend two street s there 
to meet its righ t of way of the new line. T he present electri c rail
way, wh ich was originally the Buffa lo & N iagara F alls E lectric 
R ailway Company, and was lat er absorbed by the International 
Traction Company, is built on a public h ighway. It is the idea to 
build the new line on a right of way ent irely priva te, and in that 
way a faster schedule between Buffalo and Niagara Falls will be 
made possible. T he present t ime between th e two cities is an hour 
and a quar ter. I t was shortened to an hour with express ca r s a 
year ago, but they were not found to be satisfactory. T he private 
right of ,vay for the new line has not been ent irely secured, but it 
is understood part of the new tracks wi ll be laid on the Buffa lo & 
L ockport right of way, which is the old E rie's line from Buffalo to 
North Tonawanda. From th ere to Niaga ra Falls land wi ll have to 
be acquired. The building of the new line does not mean th at the 
present route will be abandone d. T he new one will be used fo r 
high er speed eqnipment, and when it is fi ni shed it will be poss ible 
to go from Buffalo to N iaga ra Falls by electric r ailway in 40 

minutes. 

•• 
DELA WARE & HUDSON PURCHASES ALBANY SYSTEM 

Th e Delaware & H udson Rai lroad has pu rchased another street 
ra ilway property. Its latest acquis ition is the United Traction Com
pany, operating 86 miles of line in A lbany, T roy and Cohoes and 
between those cities. T he purchase is to be fi nanced by the issue 
of $5,0 0 0 ,000 of 4 per cent prefe r red stock and $2,500,000 of 3¾'. 
per cent debentur es of a company, th e securities of which will be 
guaranteed by the Delawa re & Hudson Company. Speyer & Com 
pany have bought these securities. T he $5,000,0 00 of stock of the 
U nited T raction Company, wh ich is to be purchased at 150 , m ay be 
depos ited unde r th is offer up to and including Nov. 28. The new 
securit ies will on ly be issued in the proportion in which the stock of 
the U nited T raction Company is deposited. The Delawa re & Hud
son 's purchase of the United Tract ion Company of A lbany follows 
its r ecent purchase of the Sch en ec tady Railway, which runs from 
Albany to Sch enectady. T his line was fo rmerly own ed by the 
Gene ral Electric Company. 

•• 
A NEW WOODWORKING CATALOGUE 

In bringing out the fo urth edit ion of its catalogue, th e Ameri
can 'vVoodworking lVIachin ery Company, of New Y ork, has pre
sented to use rs of woodworking machin ery what is undoubtedly 
the finest and most elaborate catalogue ever publi shed on th is 
subj ect. Even a hasty g la nce throu gh thi s publication will sho w 
that the sco pe of thi s com pany 's work is so g reat as to cover 
practically every kind of machine needed fo r woodworking pur
poses. Quite a number of the machin es sho\\·11 in thi s book have 
been illustratc-d and described in the STREET RAI LWAY JoURNAL, 
hut no railway management can form an adequate idea of the 
g reat va riety o f the A merican 'vVo rkin g Iviachin ery Compa ny's 
apparatus for ca r woodwork with out ca refully ex amining th is 
spl endi d cata logue. \\' here so much is given it is useless to 
si ng le ou t particnlar cle,·ices, but it may be of interest t o note 
that excellent descriptions arc gi ven of num erous types of r esaws , 
saws, rippers. saw tables, timber sizers, plane rs, match er s. si ng le 
and do ubl e sur face rs, molckrs, shapers, bo rers, lathes, sa nders, 
g rinders, \"CnC'l'r presses. caners, etc. The book contains fully 
320 pages. () ins. x 12 ins., and is handsomely bound in gold
stamped cloth. 
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BALL OF ROCHESTER EMPLOYEES 

On Tuesday evening, Nov. 14, the Rochester Railwa y Em
ployees' B enefit Associatio n h eld its six th annual ball in Mirror 
H all , P o wers ' Hotel. Three hundred couples attended and en
joyed a prog ramme of twen ty numbers. Th e cover of the pro
g ramm e was quite an inn ovatio n, differing radically from the 
conventional order of dance. A motorman and conductor in 
unifo rm wer e shown a t the top o f the cover, between which, taste
fully a rran ged, o ne was informed that the sixth annual ball of 
the R o ch ester R ailway Employees ' A ssociation is being h eld in 
M irror Hall, Tuesday, Nov. 14, 1905. Directly beneath this head
ing appea r ed a half-tone en g raving of the handsome doubl e-truck 
private car "Genesee" of the Rochester Railway Company, with 
an illuminated dash sig n bearing the words "Mirror Hall" and 
the car number, 1905. The car has been brought to a stop in 
front of a canopy at the entrance of the hall, and the motorman 
and the conducto r a re r epresented as cupids, th~ conductor being 
in the act of welcoming a lady and her escort, who are alighting 
from his car a t the end of their destination, to the hall. The com
mittees in charge of the dance were composed of the men and 
offici als employed in the different departments of the company. 
The ball was voted the most successful one ever held, not only 
from a social standpoint, but from a financial one as well, the 
treasury of th e associati on being enrich ed by about $525. 

•• 
ELECTRIC TRAMWAY IN ROTTERDAM 

Electricity as motive power for tramcars was used for the first 
time in Rotterdam Sept. 19, when the motive power of the tram 
line Honingerdyk-Parklaan was changed. This line runs through 
Rott erdam from ea st to w est, and is 3.22 miles long. 

The work of equipping the old Rotterdam horse car lines, which 
have been bought by the Rotterdamsche Electrische Tram-weg 
Matschepy (Rotterdam E lectric Tramway Co.) , with electricity, 
has been prosecuted for som e time, and other lines could now be 
operated if the motive power was obta inable. The power is, how
ever, in accordance with the company's contract with the city of 
Rotterdam to be furni shed by the latter, and the plant at present 
owned by the municipality can only furnish motive power for 
twenty to twenty-five cars. A large electric plant is now being 
built for the city, but will not be fini sh ed before July, 1906. 

---+-+----
r A NEW USE FOR THE GASOLINE CAR 

The Dayto n "J o urna l," published at one end of the Appleyard 
properties in Ohio, besieged General Manager Stebbins of those 
propert ies for some m o nths to run a car out of Dayton about 
3 a . m. so as to permit the d elivery of paper s along the line of the 
road. A s it was impracticable for Mr. Stebbins to comply with 
th is request because of the di scontinuance o f service during the 
early morning h ours, h e suggested tha t the paper buy a gasoline 
motor car for use in thi s serv ice. Thi s th e paper did , and a 
service is g iven th at is sati sfactory as r egards newspaper r equire-
m ents. · 

A t 2 :45 a. m. the car is placed on the tracks of the People's 
R ailway at J efferson and Second Streets, where it is loaded 
for the trip by boys with carts who hustle the papers from the 
"J ournal' s" circulation department to the car. Springfield is 
load ed fir st , th en U rbana , Xenia, Yellow Springs , Goes, W est 
Liberty, New Carlisl e, Mai l, Medway, N ew Carlisle , Osborn, 
Fairfield and H a r shman in order named, so that the man in 
char ge can h andle wi th o ut confusion as the car sp eeds on the run. 
Between 3: 10 and 3.30 the car is backed down to Third Street 
and swi tch ed to the t rack s of the City Railway Company, which 
are used t o Spring fi eld Street , wh ere the D. S. & U. line begins. 
There th e d river speeds up fo r the fir st stop, at Dead Man's 
Cr ossing viaduct. T h e pilot get s hi s o rder s from the d espatcher 
at Medway, wh ich a r e gen er a lly a "clear track t o Springfield," 
and the car speeds to H arshman, wher e the first bundle is thrown 
to the waiting agent. T h en th e car, without a s top, drives to Os
born, where the second stop of the run is made. Th en several 
stations are passed and, after a hard climb on Masonic Hill, the 
car arrives at the Founta in, wh er e Crew Manager Minear with 
his fifteen carrier boys, who handle th e Spring fi eld papers, meet 
the car. Then begins a hu stl e of bundles. Urbana, Yellow 
Springs, Goes station are loaded o n waiting traction cars. West 
Liberty, Bellefontaine and oth er bundles are hustled to the depot , 
while the pilot is reportin g the safe a rrival to the despatcher at 
Medway, after which the r eturn t r ip is begun. 

The speed sh own by the car is rlmarkabe. One stretch of 6 
miles has been m ade several t imes in 7 minutes, and the best time 
to Spring fi eld , with three stops, is 48 minutes. 

WESTINGHOUSE MANAGERS, MEETING 

The annual convention of the district manage r s of the \ :Vesting
house Electric & Manufacturing Company was held, N ov. 13-16, at 
the g eneral offices of the company at East Pittsburg, R. L. Warner, 
New England m anage r of the company, acting as chairman of the 
m eetings. 

At the opening sess ion addresses were delive red by E. M. Herr, 
first vice-president of the company; Frank H . Taylor , second vice
president, and by other officials. During the fou r days of the con
vention papers on topics of general inter est wer e r ead by many of 
the officials and managers and by representat ives o f all ied com
panies. On Wednesday evening, N ov. 15, the delegates and repre
sentatives of th e local W estinghouse Companies were entertained 
at the Hotel Schenley by E . M. H err. 

At no time in the hi story of the company have the managers 
spoken with more enthusiasm of the business conditions in their 
respective territories. Speaking on the prospects for export busi
ness, Mr. Coster, manager of the export department, said: " The 
outlook for foreign trade has never been brighter in this country 
than at present. The superiority of American machinery, as com
pared with European manufacture, is being demonstrated every 
day, and in these markets where the German~ and English have 
heretofore enjoyed a monopoly, America is now gradually obtain
ing the lion's share of the business." V arious di strict m anagers 
from different parts of the United States al so made a number of 
glowing predictions concerning the business of the company for the 
coming year. 

•• 
NEW IOWA ROAD 

A. E. Park, of Des Moines, Ia., who has been promoting the 
construction of an electric railway from Des Moines to Winter
set, Macksburg and Creston, during the past year, has finally 
reached that point where the actual fulfillm ent of his plans is 
assured. At a meeting of those interested in the project, held at 
th e Elliott Hotel in Des Moines Nov. 23, 1905, articles of incorpora
tion were adopted, office rs elected and, in a m easure, plans were 
completed which assure the construction of the line during the 
coming year. It has been decided to name the company the 
Dt'.s Moines, Winterset & Creston Interurban Railway Company. 
H eadquarters h ave been established at Des Moines. The com
pany proposes to build from Des l\foines to "Winterset, thence to 
Macksburg and from there to Cres ton. Two surveys for a route 
have been made. It is understood that the company will enter 
D es Moines over the Valley Junction line of the Interurban Rail
way Company and the Ingersoll Street line of the Des l\Ioines 
City Railway Company. The new line will be constructed south 
from Valley Junction and will b e about 44 miles long from Valley 
Junction to Creston, and 49 miles from Des Moines to Creston. 
A. E. P,ark, who has been promoting this line, has gone about it in 
a new way and has thus taken longer to get things in shape to 
form an organization. His plan has been to educate the people 
through the territory where is was proposed to build the line to 
the ben efits of the road, and thus gain their confidence and co
operation. He has taken several months to do this , addressing 
public meetings, giving figures and statistics as t o the cost of the 
road, its probable b usiness , and also showing the value of such a 
road to the community through which it passes. He has also 
endeavored to inter est the moneyed men of the cities and coun
try, and in fact stated that he would make no attempt to organize 
until h e secured a certain number of bu siness men and capitalists 
in Des Moines, Winterset and Cr eston to take an actin part in 
the enterprise. The officers of the company are: President, \V. 
D. Skinner, vice-president and general manager of the Hawkeye 
Insurance Company, of D es Moines; secretary, Milo \Vard, secre
tary of the Des Moine;; Commercial Club; treasurer, S. D. Alex
ander, vice-president of the First National Bank of \Vinterset and 
a wealthy land owner; g eneral m anager, A. E. Park, of Des 
Moines; general counsel, Nathan E. Coffin, of Des Moines. The 
members of th e board of directors a re : Charles A . Ainley, presi
d ent of the Des Moines Fire Insurance Company ; E. B. Steere, 
with the Bodman Shoe Co mpany, of Des Moines ; C. H. Philpot, 
vice-president of the D es Moines Fire Insurance Co mpany; \Vil
liam E. Ballard, proprietor of the Munger Hotel; Ben F. Elbert 
and F. E. Thompson, representing Marshall Field; J. H. Wilson 
and J. H. Mack, owners of the First National Bank at l\Ia cks
burg, and wealthy land owners ; Martin Rowe, of Macksburg ; 
John Ramsbottom and A. S. Linn, farmers south o f Macksburg ; 
Richard Brown, city attorney of Creston. and Charles A. Gover, 
of Omaha, banker and capitalist, and also the officers named 
above. 
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EQUIPMENT FOR JAPAN 

The Yokohama E lectric Tramway Company, Yokohama, 
Japan, has closed a contract with the Japanese engineering and 
contracting firm of Takata & Company, Tokio, for some add i
tional roll ing stock, and orders have been placed in this country, 
through Takata & Company's New York office, ro Wall Street. 
Six No. 21-E Brill trucks, having a gage of 54 ins.; wheel base, 
6 ft. ; diameter of wheel, 30 ins.; axles, 3¾ ins., have been con
t racted fo r. Upon these trncks will be mounted 18-ft. closed car 
bodies, the length over platform being 25 ft. and the width from 
out to out of sills 6 ft. These car bodi es will be built in Japan, 
and the trucks wi ll be arranged to take Sterling brakes which 
have been ordered from the Sterling-Meaker Company by Takata 
& Company. The order to the Brill Company includes, in addi
tion to the trucks, 14 pairs of wheels and exles which are to be 
supplied as spares. The motor equipments for these trucks have 
been ordered from the Westinghouse Electric & Manufacturing 
Company, as follows: Six double-motor equipments, each equip
ment to consist of two Westinghouse 12-A, 25-hp railway motors, 
the motors to be nose-suspension, and will be complete with 
suitable gears, gear cases, pinions, etc. Each equipment wi ll be 
supplied with two Westinghouse No. 211 electric brake control
lers, and will also be supplied with double trolleys, with 14-ft. 
poles, the distance between trolley wires being r8 ins. The order 
to Westinghouse also covers spare commutators, armatures, tral
ley poles, brushes, gears, pinions, etc . For the trucks of these 
cars, Takata & Company have ordered from the W . T. Van Dorn 
Company, through its representative in New York, Ervin G. 
Long, 6 pairs of Van Dorn automatic draw bars No . 5, with 
ball joint, su itable for pulling a trailer weighing 20 tons.. Takata 
& Company have also ordered from the Ohio Brass Company 
necessary headlights, switches, gongs, etc., for use on the cars. 
This apparatus forms an addition to the equipment which Takata 
& Company supplied some time ago to the Yokohama Electric 
Tramway Company, and duplicates the previous installation. 

----♦----
NEW PUBLICATIONS 

Government Regulation of Railway Rates. By Hugo Richard 
Meyer. Published by the Macmillan Company, New York. 
486 pages. Price $1.50 net. 

Thi s is a live treatise on a timely subject by an author who has 
a well-establi shed reputation as an authority upon the subject on 
which he writes. Prof. Meyer point s out the evils which would 
result from a close regulation of railway rates by the Government, 
and just ifies his conclusions by a strong array of fact s and figure s. 
Prof. Meyer is among those economi sts who are opposed to 
municipal ownership of st reet railways, and the same clear logic 
which combatted the theory of State or municipal ownership in the 
se r ies of leafl ets which he issued on that subj ect in the fall and 
winter of 1903-0--1-, in Denver, is displayed in his discussion of the 
rate question on steam railroads. 

High-Tension Power Transmission. A se ri es of papers and dis
cussions pr esented at the m eet ings of the American Institute 
of E lectr ical Engineers, under the auspices of th e committee on 
high -tension transmission. Republished by the McGraw Pub
li shing Company, New York. 466 pages. Price $3.00 net. 

The rapid progress in electrical inventions has made it necessary 
for the student of the subj ect of high-tension transmission to turn 
to the proceedings of the scientific bodies of the country rather than 
to single treati ses. The proceedings of the American Institute of 
Electrical E ngin eers have been particularly rich in thi s respect; in 
fact, there a re few phases of high-tension transmission which have 
not been discussed at its meetings; fo r thi s reason the collection 
of these papers into one volume was suggested, and thi s plan, it 
is thought , will render the facts contained therein much more avail
able than they otherwise would be. 

Alternating-Current Machinery. By Prof. William Esty. Pub
lished by the American School of Correspondence. 412 pages. 
Illustrated. Price $3.75. 

This book, like the other publications of the publishers, is de
signed especially for the busy worker in the field, and no math e
matics are employed beyond trigonomet ry. The theory and princi
ples of design of the alternator are first considered, after which the 
synchronous motor, transformer, rotary converter, etc., are taken up 
in detail. Graphical methods are used largely in place of analytical 
ones, and by means of examples scattered through the book to 
illustrate his m eaning, the author has succeeded in making a most 
readable and easily understood treatise. • 

A description of the Stadtische Strassenbahn, Frankfort-on-Main, 
Germany, published by the Frankfort Municipal Street Rail
way; 99 pages, 12½ ins. x 9½ ins.; illustrated. Price IS marks. 

Originally this book was published in honor of the Verein 
Deutscher Strassenbahn und Kleinbahn Verwaltungen ( German 
Society of Street & Interurban Railway Managements) on the oc
casion of its tenth annual convention held at Frankfort-on-Main. 
The text and illustrations were prepared entirely by the officials of 
the railway, and for this reason alone the book is unique, since 
every department of railway operation is treated in the most prac
tical manner. In all there are ten chapters, covering the following 
subjects in order: History, management and personnel, hours and 
wages of employees, ameliorating institution for employees, sched
ules, mail transportation, fares and free tickets, rolling stock and 
shops, including some interesting repair shop kinks, one of which 
is illu strated in another column of this issue of the STREET RAIL
WAY JouRNAL, transmission system, economies in the use of cur
rent , and a description of the overhead construction. The work is 
splendidly bound, printed and illustrated, and forms an excellent 
description of modern German street railway practice in cities of 
medium size. 
Telephony, Part VI.; Switchboards and th e Central Office. By 

Author Vaughan Abbott. Published by the McGraw Pub
lishing Company, New York. 271 page s. Illustrated. Price 
$1.50. 

This book concludes the valuable se ries written by the ;}Uthor by 
a treatment of the most vital part of the central telephone system. 
Central office practice has seen seve ral revolutions during the past 
ten years; first, from the se ries-multiple board to the branch ter
minal, and then to the common battery automatic signal board. The 
author di scusses the auxi liaries, such as th ~ power plant, as well 
as the boards themselves, and gives a chapter on "traffic," in which 
he discusses rates and similar subjects. 
Tibet and Turkestan. By Oscar T . Crosby, F. R. G. S. Pub

lished by G. P. Putnam's Sons, New York. 321 pages. Il!ti s
trated. Price $2.50 net. 

To those who were associated with the author in his pioneer 
electric railway work, or who are acquainted with the success which 
attended hi s efforts in developing the electric railway motor and in 
studying train res istance at high speeds, this book will be particu
larly interesting. The same energy which characterized Mr. 
Crosby's elect ri c railway experiments has fo llowed his important 
worl< as an explorer. His trip 'through Russian and Chinese Turk
estan and across the western corner of Tibet, though attended with 
considerable personal risk, was productive of important geographi
cal discoveries, and an account of it is most readable. 

•• 
PERSONAL MENTION 

MR. THO l'd AS DAVIS, for several years chief engineer of the 
central power station, Boston E lev.a ted Railway· Company, and 
late of Pittsburg, Pa., has been appointed supe rintendent of 
power stations of the Boston Elevated Railway Company. 

MR. C. B. KING, of Detroit, h~s "been appoi nted manager of 
the London Electric Street Railway, of London, Ont., t o succeed 
Mr. C. E. A. Carr, who h as become connected wi th the H elena 
Railway Company, of Helena, Mont. 

MR. FRED GRIFFITH, superintendent of the Hamilton 
Street Railway Company, of Hamilton, Ont. , has be en appointed 
to a position in the office of the Cataract Power Company, and 
Mr. D. N. Milles has been chosen as hi s successor with the Ham
ilton Company. 

MR. SIDNEY SPROUT, electrical engineer of the Ocean 
Shore Railway Company , of San Franci sco, has gone to Chicago, 
where h e will consult with the engineering firm of Sargent" & 
Lundy regarding so me of the details of th e power house equip
ment for the new road. 

MR. \V. \V,. \ VHEA TL Y, president and general manager of the 
Mexico City Electric Railway Company, which controls all the 
street railway lines in the city of Mexico, is on a visit to the 
U nited States in the interest of the properties of which he is in 
charge. Mr. \Vheatly is stopping at the Astor, New York. 

MR. H. T. EDGAR. for the past four and one-half years vice
president and manager of the El Paso E lectric Railway Company 
and the International Light & Power Company, both of El Paso, 
Tex., has resigned to accept the position of second vice-president 
and manager of the Northern Texas Traction Company, of Fort 
Worth, Tex., which operates the local lines in Fort \Vorth and 
the interurban between Fort Worth and Dallas. A ll the proper
ties mentioned are under the general management of Stone & 
\Vebster, of Boston. 
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TABLE OF OPERA TING ST A TISTICS 
Notice.-These statistics will be carefully revised from month to month, upon information received from the companie& direct, or from official source s. 

The t able should be u~ed in connection with our Fmancial Supplement" American Street Railway lnve,;tments," wnich contains the annual operating 
~eb~fit~it:o t h e ends of the various fin a ncial years. Similar statistics m regard to roads not reporting are solicited by the editors. * Includmg taxes. 

C OM PANV Pe riod 

AKRON, O. 1 m., Oct. '05 
North .. rn Ohlo Tr. & 1 '04 

Light Co------------- - rn:: :: :g~ 

AURORA, ILL. 1 m., 
Elgin, Auro, a & South-~ :: 

Sept. '05 
" '04 
" '05 ern Tr. Co _______ __ _____ 3 

3 .. " '04 1 

1 m., 
BINGHAMTON, N. Y. 1 " 

Binghamton Ry. Co . .. ! :: 
Oct. '05 

•. '04 
u 'U5 
u '04 

l 
I 

CHICAGO, ILL. 1 m., Sept. '05 
Aurora, Elgin & Chi- 1 " :: '04 

cago Ry. (Jo __________ ~ :: .. :31 

1 m., Oct. '05 
Chicago & ~ilwaukee 1 " :: :z~ 

Elec, R. R, \,o ________ 10" 
1o•l U '04 

CINCINNATI, o. 1 m., Sept. '05 
Cincinnati Northern 1 " :: 04 

Tr. (Jo _________________ !:: .. :~ 

CLEYELANI>, 0. 1 m., Oct. '05 
Cleveland, Painesville I " " '04 

& Eastern R.R. (Jo ___ _ ~2:: :: :g~ 

I 
1 m., Oct. '05 

Clf'veland & South- I " . " '04 
western Traction Co. 10" " '05 

10" " '04 

I 

84,577 
7tj ,Ul,i 

801,Ufll 
747,lii 

43,ti09 
38,886 

14U,7!J4 
12i,,59 

63,770 
46,'i'tjt, 

209,!!74 
158,8.'i, 

23,623 
21,4.-l2 
70,50f-i 
63,887 

12,262 
11,572 
51,978 
48,.-6.:1 

31,€28 
22,8/IH 
97,674 
76,129 

37,680 22,967 14 .713 
35,174 22 467 12,707 

3;:i,1s5 2:n~o 14~.91ti 
34 1,205 226,1281 115,077 

20,187 
17,454 
711, 288 
63,372 

10,467 

I 

7,859 
58,ti05i 

"·'l 
32,143 
23,918 

112,.~oo 
82,728 

9,:133 
9,333 

27 839 
27,83~ 

10.853 
8,121 

42,449 
35,5<!3 

3,185 
992 

29,758 
21,677 

62,028 23,030 38,998 
55,ti251 ]7,H12 a7,813 

473,b9I l!l.'i,872 278,018 
3i 9,902 H3,556 23ti,346 

51,910 
47.51'.H 

2011,51:? 
197,404 

21,872 * 12 1R3 
Hl, 758 * 11,844 

207,190 * 1 l9,19li 
191,948 * 114,002 

4R,728 26,343 
44.171 24,150 

449 432 261 ,R06 
397,243 248,289 

9 688 
7,915 

87,995 
77,916 

22,386 
20 O·>·> 

18i6~6 
148,954 

I 

6,658 
6,ti83 

67 373 
6ti,973 

3,030 
1,231 

20,(i~2 
10,973 

DETR OIT, l'IIICH. 1 m., Oc t. '05 447,462 * 282,039 165,423 92,888 73,0:i5 
Detroit United Ry ____ l " " '04 401,8'W * '237,0t-r, Jti4.'i52 R8,585 76,167 

10'' " '05 4.3(15,99:! *~551475 1,754,517 921,574 83-.!,943 
10'' " '04 3,8Hl,2tl9 *2311791 1,50i,498 89J,ti55 615,843 

DULUTH, MINN. l m., Oct. '05 
Duluth st. Ry. Co _____ 1 u u 'u4 

10" " '05 
10" " '04 

FINDLAY, O. 
Toledo, Kowling Green 

& southern Tr. Co ___ 1 m., O ct. '05 
4 h '(15 

GALYE-.TON, TEX. Im., Sept. '05 
Galveston Electric Co. I ·• •· '04 

5 " ., '05 
5 " " 'U4 

HANCOCK, MICH. 
Houghton County St. 1 m., Sept. 'O,, 

Ry. l,o ---·------------I" " '04 
12u h '05 

HOUSTON, TEX. 
Houston Electric 

12 \ .. '04 

1 m., 
Co. I" 

12" 
112" 

Sept. '05 
" '04 
" '05 
" '04 

57 50ti 27,906 29 600 17,388 12,212 
9,051 

95 ,li9:j 
76 ,175 

51,f\12 26.077 25 565 16,514 
547, 17fl 281 308 2ti5;b,l 170,178 
51:i,536 :(72,3771 241,159 164,9tj4 

26.766 12,92, 1 13.839 5,879 7,!l60 
112,41!< 55,3b5 57,033 23,516 33,517 

24 ,690 
24,tli4 

125,~44 
119,,tiU 

20,3:i8 
ltl.451 

1711,lfl(j 
IU2,079 

45,432 
:i:J,tilt; 

49J,0,0 
3il4,211 

I 

15,208 

74~526 

11,203 
9,498 

}6µ,112 
l::Jl,530 

2!,402 
19,404 

201,400 
il19,304 

9,491 

51,018 

9,1:35 
t\,!15-i 
1,084 

60,541:i 

21,031 
14 212 

197 670 
14,817 

4,167 5,3~4 
-·---- ------
20,83:i 30, Jtj5 

3,713 5,422 
:i,:il-b 4,f 65 

42,58!< ·t 41,503 
Bi\b74 ~~ ,07·1 

9 042 11.989 
8:a:ti 5,8!13 

103,5:12 94,149 
95,tlOti t 80,959 J 

COMPANY Period 

MILWAUKEE, WIS. 1 m,. Oct. '05 280,536 128,763 ]51,773 80,076 
,~.79t• 

769,2li 
i5t!,734 

71,697 
71,':l9!l 

614,711 
576 440 

Mllwaukee El. Ry. & l " " '04 28U,otiti 130,19; 150.189 
Lt. Co, ________________ 10" " '05 2,t.,li9,o3::l 1,~.404 l,:JS::l,9211 

lU" " ' 04 .l,ti5ti,4tjl l,,1:&:J,307 l,3a.~,174 

1 m., Oc t. '05 
Milwaukee Lt., Ht. & 1 " " '04 

Tr, Co _________________ 10" " '05 
10" " ' 04 

50,475 19,845 30,6~9 21,331 
3~,,~'7 17,lo5 21,57~ 17,ti,O 

514,,0'L 214.140 ?.OU,5ti'.! 210,097 
387,462 183,0H 204,4:.!l Jti~,016 

9,299 
3,!ltJ-J 

90, 465 
36,404 

I m., Sept. '05 454,062 176,032 278,030 103,208 174,82-2 
MINN EA POLIS, 1UINN. I " " '04 373,944 ltiti,01 7 2vi,92ti 91,84~ 116,085 

Twin (;ity R. T. Co ____ 9 " " '05 3,4ti2,ti88 1,5:8,150 1,904,5&1 897 Oli8 1,007.529 
9" " '04 o,2Utj,l'i2 l,510,168 1,698,LOJ 817,133 &O,b71 

MONTREAL, CAN. I m., Oct. '05 249,789 141 681 108,107 
Montre .. 1 St. Ry, Co. __ 1 " " '04 222,2iti 121,ti37 IU(J,639 

21,063 
18,94i 

8i,045 
81,692 

1
12,.,'.', Se_p, t. 'l,5 2,70i.~74 },6,,0,56ti 1,056,9Uti 
.. '04 2,4tJ3,tj23 l,51U,99ti 952,tl:ci 

OAKLAND, CAL. 
Oakland Traction Con- 1 m., Sept. '05 

solidated _____________ 1 " " '04 
9 u u '05 
9 u O 'Ui 

San FranC'lsco, Oakland 1 m., Sept. '05 
& Sau Jose Ry. Co. __ t :•. :: :~ 

9" " '04 

OLEAN, N. Y. 1 m., Sept. '05 
Olean St. Ry. Co _______ ~ :: :: :i~ 

a h U fl.)4 

PEEKSKILL, N. Y, 
l'eekskill Lighting & 1 m., Sept. '05 

RR. Co. ________________ 1" " '04 
3 ° u '05 
3 " u '04 

PHILADEL .. HIA, PA, 1 m., ~~t. :g
4
5 

American Rys. uo ____ ! :: .. ,
05 

4 " " '04 

1:17,29! 
111,053 

1.05 •• ~1:l l 
9:!5,421 

45,751 -
40,408 

39~ 059 
~97,9;,9 

11,332 
9,492 

:~tj,ltiO 
32,Ml 

11,453 
10,il43 
05,\145 
33,llti 

132 498 
115:dtl:! 
5~i,9b7 
530,45::S 

62,776 64,516 33,7i6 30,739 
56,2:.!7 54,tl2i 26,525 28,301 

543 692 51::J,5~0 289,126 2 4.394 
4,9; 717 445, i04 238,974 206,731 

21,590 21,161 
rn.371 24,03tj 

171,358 220,701 
131,3,J 166,58!; 

6058 
5'otio 

17,776 
16,15i 

*5,668 

•i1:b88 

5,275 
4,412 

20,384 
16,61>5 

5,786 

i;~258 

13,425 
IO, . i5 

119 564 
77,640 

2,570 
' 2,ti31 

tl,157 
7,b94 

10,735 
13,763 

101,137 
88,948 

2,704 
1,781 

12,226 
8,791 

ROCHESTER, N. Y, 1 m., Oct '05 152,571 78,628 73,943 28,848 45,095 
Roc hester Ry. Co _____ 1

10
:: ;; ;u

0
4
5 1

_
4
1~

10
7,,

7
1oti

5
1 70,320 56,784 2i,03ti 29,748 

777,&;7 69,1,079 277,3~ 416,059 
10" " '04 l ,¼1!1>, ~u; ti78,9,3 . 559,:/3:J 266,246 292,986 · 

SAN FRANCISCO. CAL, 
United Railroads of 1 m., Sept. '05 

San Francisco, _______ 1 " ' '04 
9 " " '05 
9 " " '04 

SAVANNAH, GA. Im., Sep t. '05 
Savannah Electric Co. I " '04 

12·• u 'l 16 
12' " '04 

614,055 
til7,64~ 

5,loi,343 
,4,911,994 

48,721 
4ti,il4:1 

574,0'U 
535,579 

29,044 
26,099 

3:;b 383 
303:7.;2 

19,678 
20,,44 

237,b'19 
2i:ll,83i 

10,561 9,lli 
10,613 10,13~ 

1~6.i"!-ll 110,848 
l'..!5,678 106,159 

SEATTLE, WASH. I m., Sept. '05 222,f>litl 140,89:/ 81,696 23.594 51'1,102 
Seattle E l ectric Co ____ J " '04 19ti,295 rn4,ltiil ti~,1~8 25,771 ot;,357 

12'' " 'O!, 2,-i~,01:! l, ti57,ll5 8:4 ti~, 29i,451 527,44ti 
!:!" " 04 2,2~li,i85 , ,b8:!,92i li8H,1<5!! 2ti!,o94 4Ul,9li5 

SYHACUSE, N. Y. I m., Oct. 'Of 
SJ racuse Hapid Transit, I " t 4 

Ry. Uo. ________________ 4 " " ·o~ 
4 " •• 'l.J4 

TERRE HA UTE, IND. I m .. Sept. ·11~, 
Terre Haute ·1 r. & Lt. J •• '114 

Co -------------------- 1 
4

' •• 'U5 1 H 44 '04 

YOUNGSTOWN, 0. 1 m., Sept, '05 
Youngstown-Sharon 1 " " '04 

Ry. & Lt. Co _________ rn:: :: :~ 

t-:3,7~7 
71 ti2t! 

3:.>ti,375 
:.!9J,2J, 

!i4,98ti 
52,H9 

6W,titli 
55:!,070 

46,073 
41,J::S!i 

ltl5,12U 
lli~, 42 

3i,ti54 
.:IU,~9-> 

15 1,255 
l::t<,59d 

44,968 *22,062 22,906 
$7,194 ------ ---·-· 

395,547 *212,095 183,452 
340,099 ------ --·---

20,495 
:/0~ 
t-:1:;75 
81,1:/IJ 

17,163 
lu,H:,7 
6!1.~l 
47,~~4 

13,44:-1 
13.778 
91,400 
72,394 




