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DETROIT AS AN INTERURBAN ELECTRIC RAILWAY 
CENTER 

D ETROIT is now the terminus of about 400 miles 
of electric interurban railway, and has 187 miles 
of city street railway lin es. T he various inter­

urban elec tric lines radiating from Detroit were originall y 
built by different companies, and some of these roads were 
among the first electric in terurban s built in the United 
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the fo llo\\'ing li st both .. the former nanie and the present 
division name are in cluded: Detroit & Pontiac Railway 
(Pontiac Divi sio n) , 36.52 - mil es_,' /,Detroit, Rochester. 
Romeo & Lake C>rion Railway:;:-:-fF! int Division), 85.31 
miles; D etroit & North western Rai lway (Orchard Lake 
Division), 58.77 miles; \:Vyandotte & D etroit River Rail-
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ON WOODWARD AVENUE AT INTERURBAN WAITING ROOM 

States. At the present time the nearest to a purely inter­
urban company operating cars into Detroit is the Detroit, 
Ypsilanti, A nn .Arbor & Jackson Rai lway Company. In 
19o r all the other interurban lines entering Detroit came 
under th e control of the D etroit United Rail way Company, 
which company also owns all the city lines. The inter­
urban lines controll ed by the Detroit U nited Railway are 
now desig nated as the various divisions of the Detroit 
United Railway, except th e Rapid Railway system , which 
has a separate organization and operating officers. In 

• 

way (Wyandotte Division), 10.78 miles, and Detroit & 
Port Huron Shore Line Railway (operated independ ently 
as th e Rapid Railway System), 109.57 miles. T he total 
interurban mileage th erefo re controlled by the Detroit 
United Railway Company amounts to 301.15 miles. 

Adding to this the 100 miles ow11ed and operated by the 
Detroit, Ypsilanti, Ann Arbor & J3ckson Railway Com­
pany gives a total of 401.15 mil es of interurban road ter­
minating in Detroit. 

The interurban lines centering in D etroit are ~ho wn by 
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th e map accompanying th is article. They reac h ou t a di s­
tance of ~tbout 70 miles to the north :rnd west, J ackson be­
ing 76 miles west , Flint 68 miles n'Jrth, dn d P ort Huron 73 
miles 11 01·theast. :I\: othing g ives .:1 bet te r general idea of 
the elcctr-i ~ interurban service that is being maintained out 
of Detroit than th e accompanying 111~p in conjunction with 
the foll owing iist of t0\n1s reach ed by these mterurban 
lines, in 1Yhich is g iven the nmnin g· t im f• from Detroit , di s­
tance and rat e of fare. The runni ng· time g iven includes 
that co115umecl in the city. 

DISTAN C ES, ETC., FROM DETROIT TO TOWNS AND RESO RTS 
R EAC HED DY E L ECTRIC RAILWAYS 
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Anchorvi lle .... Rapid Ry .... 35 I $0.45 I$!:;~ r hr. 46 min . 
Algonac ... .... R apid R y .... 46 .55 2 hr. 14 min. 
A nn Arbor . .... DY.A.A. &J. 38 .50 2 hr. 15 min. 
Atlas .......... F lint Di v .... 58 I .83 2 hr. 46 min. 
Birming ham .... Pontiac Div .. 18 . 15 I hr. 
Canton ......... D. Y.A.A.& J. 22 .25 r hr. 24 111111. 
Cass Lake ...... O re. Lk. D iv . 29 .35 1 • he. 35 min. 
Chelsea .. ...... D.Y.A.A. &J. 53 .69 2 hr. 50 min. 
Circl e City ...... Pontiac Div .. 24 .20 1 hr. 10 min. 
Clarenceville ... O re. Lk. Div. 17 . 25 55 min . 
Dearborn .. ... . D.Y.A.A.& J. IO .15 45 min. 
Denton ........ D.Y.A.A. & ] . 25 .30 r hr. 31 min. 
Ecorces \Vyandotte ... 9 . IO 35 min. 
E loise (Wayne 

Co. House ) .. D.Y.A.A. & J. I 5,1 i ,20 r hr. 3 min. 
Fair Haven ..... Rapid Ry .... 36 .45 . 85 1 hr. 50 min. 
Farmington .... O re. Lk. Div. 20 .25 1 hr. s min. 
Farmington Jct. O re. Lk. Div. , 19 .25 I hr. 
F lint ........ ... F lint Div .... 68 I.Ou 3 hr. 15 min. 
F rancisco ..... I D. Y.A.A. & J 60 .So 3 hr. s min. 
Goodison ...... Flint Div ..... I 

1 hr. 35 min. 
32 I 

.40 
Goodrich ...... F lint D iv .... 56 .So 2 hr. 39 min. 
G rass Lake .... D.Y.A.A .& J. 

6~½ 1 
.87 3 hr. 15 min. 

Greenfield ..... Ore. Lk. Div .. . IO 30 min . 
Inkster ........ . D.Y.A.A.&J. 13½ . 15 I I hr. Jackson ....... . D.Y.A.A.& J. 76 I.US 3 hr. 45 min. 
Leoni . .. ....... D.Y.A.A.&J. 67 Yz .92 3 hr. 22 min. 
Lake O rion .... F lint Div .... 37 .5 . r hr. 51 min. 
Lima Cente r ... D.Y.A.A.& J. 49 ½ .65 2 hr. 41 min. 
Marine City .... Rapid Ry .... 53 I .65 1. 20 2 hr. 29 min. 
Marysvill e . .. ... Rapid Ry .... 67 .Ss '-5" I ' he. •4 min. 
Michigan Cen .. D. Y.A.A. & ] . 70_15 . 97 . . . . 3 hr. 30 min . 
Mt. Clemens .... Rapid R y .... 21 .25 . . . . r hr. 9 min. 

(Main Line) 
l\It. Cleme ns .... Rapid Ry ... . 24 .30 1 hr. 30 min. 

(Shore Line ) 
1' 

New Baltim ore. Rapid Ry .. .. 32 ,40 .75 1 hr. 42 min. 
Northville Ore. Lk. Di v. I 27 . 35 1 hr. 30 min . 
Orchard L ak e .. Ore. L k . D iv . 28 .35 1 hr. 30 min. 
O rion ......... F lint Div .... 37 .50 1 hr. 51 min. 
O rtonville ...... F lint Div .... S I . 71 2 hr. 24 min . 
Oxford ....... . F lint D iv .. .. 41 .55 2 hr. 
Pearl Beach ... . Rapid Ry .... 42 .50 .90 2 hr. 5 min. 
Plymouth . ..... D. P. &N.Ry. 33 .40 I hr. 53 min. 
Pontiac ........ Pontiac D iv . . 26 .25 l hr. 20 min. 
Pontiac ........ O re. Lk. Div. 34 .35 1 hr. 50 min. 
Port Huron .... Rapid Ry .. . . 73 .90 1.5u 3 hr. 25 min. 
River Rouge ... Wyandotte ... ,., . IO 30 min. I 

Roberts Landi'g Rapid Ry .... 49 . 60 I. Ju 2 hr. 19 min . 
Rochester . .... . F lint D iv .. 28 .32 r hr. 25 min. 
Romeo F lint Div .... 40 .50 2 hr. 
Royal Oak ..... Pontiac Div .. 14 . 10 45 min. 
Saline .......... D. Y.A.A. & J. 40 .50 2 hr. rs min. 
Sand Hill ..... Ore. Lk. Div 13 . 15 45 min . 
St. Clair . . ..... Rapid R y . .. . 61 . 75 1.30 2 hr. 59 min . 
Stony Creek ... Flint Div .. .. 3u .35 r hr. 35 min. 
Sylvan L ak e ... Ore. Lk. Div 30 .35 1 hr. 40 min. 
T renton ........ Wyandotte .. . 17 .20 .35 1 hr. 10 min. 
T roy .......... F lint Div ... . 22 .22 1 hr. 10 min. 
Washingto n .... Flint Div 34 .41 1 hr. 45 min. 
Wayne D.Y.A.A.& J. 18 .20 I hr. 9 min. 
Wyandotte ..... Wyandotte ... 12 .15 .25 53 min. 
Ypsilanti. ...... D. Y.A.A. &]. 30 . 40 1 hr. 45 min . 

t· R ound tri p rat es a re g ive n only where ti ckets a re on sale. 

T he service to all points is hourl y, except that to Mount 
Clemens, Tren ton , A nn Arbor and in termediate points 

hali-ho urly service is given . lt ,vill be appreciated that 
the D et rui t Unit ed Railway, in operat ing so many mil es of 
interurban line, becom es much 11101 e than a local co mpany, 
covering as it does the entire south easi.: ern part o f :\lichi­
gan , and the m anagem ent of thi.3 property is therefore 
materially differ ent from that of a company operating ci ty 
lines onl y. 

Th e c:1pitaliza tion of int erurban ekctric lines around 
Detroit will average in the neighborh cod o f $40,000 per 
mil e of track, about one-half of which would !·,e 111 most 
cases represented by bonds. T h~ ea1·nings per mil e o f 
track p ~r year arc in the neighborhood of $3,500. O f 
course, these figur es arc only approximate, and cannot be 
applied to the vari ou s particular cases . !mt th e foregoing 
figures, together with th e data on populati on, ·which is to 
fo llow, will g ive a good general ide~t o f the interurban situ­
at ion in the vicinity of Detroit. 

T he populati on of D etroit, accorJing to the census of 
1900, was ..285,704 . The population of t he town s and vil­
lages served by the interurban ro<1. cl s terminating at De­
troit , out side of th e D etroit city limits, is 130,255. This, 
however, includes only the vi llages o f suffici ent size to be 
g iven ind epend en t of th eir t ownships in the census o f 1900, 
with the addition of a few villages which have grown very 
rapidl y in the last two yea rs, and upon which a local esti­
mate of the population has been m ade. The rural popula­
t ion on these interurban lines out side of th e villages is an 
important facto r , as is evident t o any observing per son 
pat ron izin g these lines, a ncl thi s was no t included in the 
fo regoing estimate. A ssuming thi s nnal popul:ttio n to be 
20 ,000, so as to bring the to ta_l populat ion servecl out side 
of D etroit up to about 150,000, th e population per mile at 
interurban track t erminating in D etroit would be 374, ex­
clusive of Detroit's population. 

Coing into po pula tion. figur es more in detail, the Rapid 
Railwa v svstem has in to ,Yn s and vilbges along it s line 
36,236," 01·· an average population per mil e of 329. This 
includes th e mileage of the cit y lin•:s in Port Huron. 

Th e D etro it, Ypsilanti, A nn A rhor & Jackson Ra!lway 
has a populati on in towns and villages along its line of 
48,660, or L~86 per mil e of t rac k. This includes a small city 

mileage in 1\1111 Arbo r. 
The \ Vya nd ott e Division o f th e Detroit C nit ecl Railway 

ser ves to\\ ns and villages of a total population of 13,121, 
o r 11 93 per mile of track . Thi s divi sion run s along a 
thi ckl v setrlcd river bank \\ hi ch m ight almost be termed a 
conti1~uati o11 o f the city of Detroit, 1lthough not within it s 

limits. 
T he P ontiac Divi sion o f the D etroit -Cnit cd Railway 

serves town s and villages out side o f Detroit with a popula­
tion o f I 1,40.7, o r 31 7 per mil e of track. l\ Iost r,i thi s roacl 

is double tra ck. 
T h e F lint Division of the Detroit P nit ecl Railway serves 

towns and villages with a total popnlatic,n o f 19 ,o q, or 223 
per mil e of t rac k . T hi s, however, includes the populati_on 
of R oyal Oak (468), which is al so served by th e Pontiac 

Divi sion. 
Th e O rchard Lake Division of ~h e Detroit U nited Rail-

wav reach es towns and villages with a total population of 
12,~54, or 204 per mil e of track. H owever, the greater 
part of thi s is also r eached by the P ontiac Division. D e­
duct ing- the population of Pontiac, 976q, leaves only 2285 
in vill~ges along the line. The rural population however, 
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is heavy nlung this road, and th e travel from this source 
serves to keep cars fairl y well filled . 

Detroit being one of the oldest i11teru rlian centers 111 the 
Unit ed States, th e result s of operations there and the con­
clusions that have been reach ed ha,·e a value in co 1111 cction 
with intert1rban work in oth er part·~ of the country. Th e 
great v.'.lriety in track and lin e const ructi on and rolling 
stock \\'hich is to be found 011 the , arious interurban lin es 
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and thi ckly settled conimuni ty in the neighl>urhood of a 
large city. l\Iuch of the interurban mileage around De­
troit was constructed before the clays when the vrivatc 
right of way became popular wi th roads of thi s kind , and 
consequentl y much of it will be fo und along th e highways. 
The const ructi on has in mos t cases 1ieen carri ed on su as to 
interfere very littl e with the use of the hig hway fo r itii 
o ri ginal purposes, and for those ·.vi10 ~ttempt th e use of 

\ 

MAP OF ELECTRIC LINES RADIATING FROM DETROIT 

may not be idea l from the stanclpo111t ot the offic ers of th e 
Detroit U nit ed Railway Co111pan _1 ·, who are earnestly at 
work g etting interurban divi sions of that system 0 11 as 
near a uniform basis of equipment and operati on as prac­
ticable , bu t it docs offer the out sider an opportunity to 
stud y a great many different kinds of construction and 
equipm ent and to note th e result s cibtained with each and 
the const rnctions adopted as a result of experi ence. 

The conditions which have favo red th e lmilcli ng- of el ec­
tric internrban lin es around D etroit are practicall y th e 
sam e as thos~ wh ich prevail arou nd oth er citi es where such 
work h as Leen extensively carried nn , namely , a fairly levd 

high\\'ays for the build in g of interurban roads there may 
be fot1ncl many suggestions in the construction around 
D etroit. I t is n otabl e, however , t:1at around Detroit, as 
elsewher ~. the tendency in buildi116· new lin es i.s to buy a 
private right of way. The experi ence around D etroit has 
also clcrnonstratecl that th ere is sometimes clan~·l:r that the 
eager promoter of interurban lin es 1vill consent to fran chi se 
terms \\'hich \\'ill cause a great deal of ?nn oyance o r great 
burd en wh en it com es to operatin~- th e road. The privat e 
right of way, of course, does away with such in conveni­
ences in so far a s they relate to the port ions of the line 
between towns. 
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Unlike many other interurban lines about tl1e country, 
the Detroit companies have kept passenger and express 
business entirely independent. Pa~seuger cars carry no 
express and express cars carry no passengers. Freight 
and express business has probably been developed to a 
greater extent around D etroit than in any oth er interurban 
center. 

'lhe general character of the service g~ven on Lhe various 
Detroit interuruan lines is very snnilar. 1 he schedule 
speeds from end to end of trip aver.::zes about 20 miles per 
hour, \\'hich the number of stops that must be made, both 
inside and outside the city, calls for car equipments that 
will make from 40 to 45 miles per hour maximum speed in 
the coun try with occasional bursts as high as 50 miles an 
hour. Four motors per car have been found more s::itis­
factory than two, as elsewhere, and the latest interurban 
cars buil t, ,vhich embody the results of past experience, 
have four motors of 60 hp to 75 hp per car seating forty­
nine to sixty people, being about 50 ft. over all and weigh­
ing 32 tons to 35 tons. 

.More detailed accounts of th e various features which go 
to make up the Detroit interurban railway systems are to 
be found in various spec ial articles in this issu e. 

----+♦+-----

The Merit System on the Detroit United Railway 

BY ALBERT II. STANLEY, GENERAL S U PERINTENDENT 

The idea of placin g the merit system in effect on the 
Detroit U nited Railway orig inated with our president, 
Mr. Hutchin s, who for three or fo ur years previous 
to its adoption, the first of thi s year, had di scussed with 
the executive offi cers of the company the advisability 
of instituting what is known as the Drown system of di s­
ciplining conductors and motormen. On Jan . I, 1902, this 
system , as stated , was put in effect on all th e properti es of 
the Detroit United Railway. It affected some 1200 con­
ductors and motormen; on both th e city and interurban 
lines, operating on the regula~· schedule, 186 city cars and 
24 suburban cars, and on the maximum schedule 400 city 
cars and 50 interurban cars. 

A circular was issued on Dec. 23 , 1901, addressed "To 
Conductors and .i\lotormen,'' notifying them that : "Com­
mencing Jan. r, 1902, all punishment of conductors and 
motormen by suspension from duty with loss of time will 
be abandoned, and thereafter punishment fo r neglect of 
duty, violation of rules and bad conduct shall be by repri ­
mand, demeri t marks, or di smissal from the service. 

"On that date, every conductor and motorman starts with 
a clear record, except that when subsequent records show 
that past offenses are being repeated, the persons concerned 
will be either di smissed from the service or double the de­
merit marks will be entered against them. 

"It will be understood that disloyalty, intemperance, in­
subordination, wilful negligence, immorality, making false 
reports or statements, or concealing facrs surrounding mat­
ters under investigation, will be considered as dischargeable 
offenses. 

"A complete record of all conductors and motormen will 
be kept, and all di scipline imposed will be shown thereon, 
and credit given for excellent conduct, deeds of lieroism, 
loyalty, etc. , and these records will be given full considera­
tion in connection with the charges entered against any 

conductor or motorman. This record will be a private one, 
and no employee will be shown any record therein except 
his own. 

"For every twelve (12) consecutive months (this has 
since been changed to every 3 months) of service free i rom 
demerit marks, or free from necessity for imposing a repri­
n:and, ten marks ( this has since been changed to 5) will 
t e deducted from any that may have been previously entered 
against an employee 's record. \,Vhen sixty marks are en­
tered aga inst the record of any employee, his services will 
be dispensed with. 

"O n Jan. 1 of each succeeding year, the name of each con­
ductor and motorman who has gone through the previous 
year with a perfect record will be posted at each of the 
car houses. 

"In the promotion of employees, their previous records 
will be fully considered. 

"Record Bulletins will be issued at least weekly and 
posted at all of the car houses on a special bulletin board. 
These bulletins will be educational, and will give a brief 
account of each case that has resulted in discipline, giving 
the number of demerit marks that have been inflicted, but 
will omit all reference that would identify the person at 
fault. A copy of the same will be sent to the person at 
fault. 

"Each employee will be afforded an opportunity for ap­
pealing against any decision regarding the number o,f 
demerit marks imposed, but such appeal must be made to 
hi s division superintendent within ten clays of receipt of 
notice. 

"The objects to be obtained under thi s new system are: 
"First- T o avoid loss of wages by persons employed 

and consequent suffering to those who are dependent upon 
their earnings. 

"Second-To stimulate and encourage all persons en­
gaged in the company's service in the faithful and intelli­
gent performance of their respective duties. 

"This system is introduced with the belief that it will 
be directly beneficial and that it will! meet with the approval 
and cordial co-operation of all concerned." 

O ur records for the first six months of service under 
the merit system show as follows: 

Two hundred and thirty-seven conductors and 341 mo­
tormen have no demerit marks. 

Eighty-nine conductors and 124 motormen have between 
ten and twenty merit marks. 

Three conductors and 16 motormen have over twenty 
merit marks. 

Two hundred and sixty-seven conductors and 180 motor­
men have under thirty demerit marks. 

Thirteen conductors and 22 motormen have over 30 de­
merit marks and under 60 demerit marks. 

Discharged, 21 conductors and 16 motormen. 
At first the general superintendent and division super­

intendents of the company met weekly to review all of the 
cases, which were pending, and to have a personal hearing 
with the employees at fault, and, if necessary, to give the 
employee an opportunity to explain his case. 

The marks now g iven are the result of some six months' 
experiment. T o-clay we are satisfied that the marks as 
given for the different offenses are just, both to the em­
ployee and the company. No marks, either merit or de­
merit, are entered until the employee has _ been given a 
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hearing and full oppor tunity afforded to expla in hi s case. 
,-\fter the marks are entered he is immediately notified by 
letter, a copy of which is kept at the office, and the em­
ployee is required to receipt fo r thi s letter. The receipt is 
r eturned to the office and filed. The blank fo rms used fo r 
these letter s and receipts are reproduced herewith. T he 
reason fo r obtai ning this receipt is to prevent the empioyee 
claiming he has never been advised that any cleme1·it marks 
have been entered against h im. T he books a re open at all 

~ctwi t 62r11j(·c~ ~\o.il\ uaLJ 

OPERATING DEPARTMENT 

Detroit, l\I ich .... ..... . . .. . .. 19 .. 

?llr .. .. . . . . ........ .......... . .. .... .... . . 
. . . . . . . . . . . . . . . . . . . . . . . DiYi sion. 

Dear 1r : 
Y ou a r e hereby notified that FiYe rde r it ~fark s kt1·e l;een 

entered to your credit for three months o f con tinuous seHice 
ll'ithout demerit marks or wa rnin g . 

No ....... . .. Genera l Suverin t ende 11 t. 

No ......... . 
I h er eby ac knowledge receipt of letter N(I .... 

Detroit. Mich .......... . .. .. 190 .. 

NOTICE OF M ERIT MARKS 

times for inspection and a page is allowed for each con­
ductor and each motorman , but nobody is permit ted to sec 
anybody' s record hut hi s own. 

Now that we have pract icall y decided on a schedule of 
marks. the divi sion superintendent intervie,vs the employee 

~ch:o it 621'11it•c~ ~,oilttJCIIJ 

OPERATING DEPARTMENT 

Detroit, l\ l ich ... . ... .. . ... .. . 19 . . 
~lr. .... . ............ .. . .... . .. ... .. .... . 

Conducto r l 
l\Ioto r man) 

........... .... . .. . .. . . ... Divisio n. 
Dea r Sir: 

Your are h ereby n o tifi ed that. . .. ... . ........ .... .. ......... . . 
h ave be en ent ered aga inst yo u for . . ... . ............... . . ..... . . 

No.. . ....... Gen'! S upt 

No ......... . 
I h er e by acknowl ed ge r eceipt of letter No .... 

Detroit, Mich ..... .. .... .... 19 . . 

NOTI CE OF DEM ERIT MARKS 

at fa ul t , and sends to thi s offic e a report of the offense 
and the numbe1· of marks given , which, of course. is subject 
to revision at this office before the marks are entered against 
the employee. 

T he chief benefit s _of the merit system are: 
F irst- That it thoroughly systematizes our system of 

disciplin e. O ur proper ty is di vided into divi sions; each di ­
vision in chargcofa divi sion superintendent. \ V c have -even 
division superintendents. Previous to putting into effect 
~his system, each division superintendent was governed by 

. --- ------- - . 

his own idea in the infliction of punishments, as to the 11u111-
of days a man should be suspended fo r a certain offense. 
\ Ve now practically have a standard schedule of what the 
offense deserves in the way of demerit marks. 

Second- It prevents any favoriti sm being shown on the 
part of any division superintendent toward certain con-
1luctors or motormen. lt also docs away with having to 
punish a good man the same as a poor man , both 
having committed the same offen se. For example, under 
thi s system a good motorman and a poor motorman might 
each have a colli sion. U nder thi s system the_v would both . 
get th e same number of dem erit marks if neither had 
committed thi , offense previously; but the good man will 
wipe out hi s demerit marks throug h the accumulation of 
good marks, while the poor man will eventually be di s­
charged through demerits inflicted for thi s and other of­
fenses. l f a man does hi s work faithfully and efficiently he 
is not suspended fo r any dereliction from duty ; while a 
poor man wi ll go on and di scharge himself. A ll the operat­
ing officers have to do is to watch the men and see that the 
work is clone right , and the proper number of rnad,;:s given. 

Third-It is no t detrimental to the men. I have knowi1 
more than one in stance under the former method where an 
efficient man has been suspended a number of days for the 
offense. He ha s gone back on hi s car after that time ve1·y 
much deteriorated on account of his lay-off; perhaps merely 
from the loafing habit acquired by doing nothing, perhaps 
throug h getting in the habit of visiting drinking places dur­
ing hi s suspension and becoming confirmed in the u <se of 
liquor. It has also resulted in hi s fam il y losing the use 
nf hi s pay for the time he was off duty. T he family thus 
suffers. A man will often go back on hi s car with a feeling 
of revenge fo r what li e thinks a too severe punishment. 
\ Vith thi s system he gets demerit mad.;:s, but has an oppor­
tunity of wiping them out by months of good service or the 
pedormance of meritorious acts. 

\Ve receive many reports from the public of particularly 
courteous or meritorious acts or acts of brave1·y. \ Ve al­
ways take cognizance of such reports, and if fo und correct 
after investigation accord a suitable reward. It greatly 
encourages men in the performance of their duties to have 
any deserving acts they perform brought to the attention of 
the officers of the company, and in that way get a word of 
praise or encouragement fo r it. S ince thi s system was 
maug urated it has been a very rare occurrence that our 
lines have been blockaded by broken troll eys. \ Ve g ive 
mer it marks to t he conductors and motormen who clean 
up trolley trouble, and it very rarely happens that cars 
are delayed longer than the time necessa1·y fo r the crew of 
the first car which reaches the break, to pick up the line, 
using the troll ey rope or bell cord. \ Ve have also escaped 
several very seri ous wrecks which mi ght have occurred 
from washouts had not the crews been particularly alert be­
cause of their wish to obtain merit marks. and having 
heard of trouble fro m washouts, obse rved extra caution 
and discovered the clanger in time to stop the car and 
avoid accident. 

This system has 1·eccivcd the approval of the great ma­
jority of the conductors ancl motormen: and has aroused 
among- all of them a strong desire to avoid demerit marks 
and to take advantage of every circumstance to get merit 
marks ; and those who have been given merit marks have 
been ve ry much encouraged. The intelligent performance 
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of the duti es of cunductors and 111oton11en has very ma­
terially advanced. 

A pplications for employment with the l)ctruit Uuited 
Railway arc received every \\'edn esday and 1, riday morn ­
ing at I I o'clock. The appli cant is required to appear 
in person and make application fo r a blank. If his appear­
ance and recommendations arc satis fa ctory he is gi ven an 
application blank. ,\fter fillmg it out , he present s it at the 
office on the next appli cation day. l fi s application is then 
received and he is questioned closely on th e applicat ion , 
and told if his se rvices arc required he will he notified by 
mail. ] f his appearance and endorser s arc sati sfa ctory, 

No, -- ··· · 
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OPERA"T I NG DEPARTMENT 

EDUCATIONAL BULLETIN . 

Detroit, Mich . ..... . 

Notice to Conductors and Motormen, all Divisions: 

FORM OF BULLETIN POSTED 

the latter are co1111m111icatcd with personall y if th ey live in 
the city or nearby, otherwise by mail. If the repor ts from 
these persons arc sati sfact ory and a vacancy occurs the 
prospective employee is requested to call, and is then sent 
to one of the ca r houses with a letter to the divi sion su­
perint endent in charge instructing him to put him on with 
a careful conductor or motorman ( whichever pos ition he 
appli es for ) to instruct him in the r espccti,,e duties. If a 
motorman he is kept a t practice every clay for about two 
weeks ; if a conductor. about seven days. H e is then turned 
over to a night man and kept at night work fo r a week or 
three clays longer. ff the motorman or conductor in charge 
report s him competent to take charge of the car a lone, the 
division superintendent rides with the man and closely 
watches him in the per fo rmance of hi s du ties. If sati sfac ­
tory to the divi sion superint endent he is given a letter to 
the general superintendent. l lc is then supplied with an 
outfit, consisting of cap badge. riding badge, rule book 
and (i f he is a conductor ) with a punch. H e is then placed 
z,t the bottom of the nm board as "last extra " and docs not 
lose his place on that board unless he is di scharged from the 
company 's ser vice. H e moves up onl y as those above him 
ct rc moved. That portion of the merit system bulletin which 
relates to promotion r efer s only to p romotions to positions 
in the car house or office , and docs not relate to the change 
in pos ition on the board. The man is then kept in service 
for a period of sixty clays, a fter which he is sent to the 
company 's physician fo r examination as to hi s eyesight , 
!1 caring and physical condition, which examination he must 
r;ass . The examination costs the applicant $2. There 
1,robably remain in our service after six ty day-s . abou t 40 
percent of the total number of men employed. T he r l'ason 
for thi s six ty-day limit is that a ft er that time the man is 
required to lil'come a member of the union and is am enable 
to the conditions of an agreement between the company 
ci nd the union. Previous to that the comp:i.ny can do what 
it pleases as tn accepting the man. 

It is the policy of the company to promote conductor s and 
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motormen to pus itions in the car houses am! as di vision and 
c1::; sista nt di vision superin tendents. The divi siun superin­
tendents do not empl oy or di scharge conductors ur motor­
men. The employment is all done in the regular employ­
ment bureau , and in discharg ing a man the case comes 
h "for e the general superintendent. , \ man has the right 
lu appea l to the president of tnc company should he (1uc::; 1 ion 
the decision. 

Detroit City Schedules and Rush Hour Traffic 

Un e pr0111inent characteri sti c in Uie operation of th e city 
lines of th e D etroit L' ni tcd Rai hn .y i, the unn sual pro­
vision made fur carryi ng passengers du , ing th e m orning 
and eveni ng rush hours and also •.~n all special occasions 
and all tim es when great crowds ar,: to he taken away from 
certa in po ints with in a short period , as, fo r cx an1plc , at the 
close of th eate rs and baseball gam es . T here is probably 
no city in the lTnited States wh en :'. so g-reat a propo rt ion 

HANDLING A BASE-BALL CROWD, DETROIT 

of the passengers carri ed during the ru sh hours are g iven 
seats. fh e number of cars in operation durin g th e eve­
ning r usi1 hours is T 25 per cen t more than durin ~ the mid­
dle of th e day in th e winte1·, and 75 per cent m o re during 
the rush hours in the m orning. I u the summer th e m id­
day schedule is increased to acco m n!odate th e larg e num­
ber of out-of-town visitors ,Yh o a rc :il ways present in D e­
t roit durin g th e summer , srn ce it is ·1 fav orite po'. nt fo r ex­
cursions and conventio ns fro m all ver the country. T he 
o rdin ary schedul e in th e summ er dnring: th e day is r86 
city cars ,.nd 24 in terurban cars. T he maximum schedu le 
is 400 ci t_v cars and 50 in terurban cars. Th e maximum 
interurln n sch edules , however. are put on only on holi­
days and S undays. 

O ne fa ctor which g oes to materially increase th e num ber 
of ca rs required during the evening rnsh hours is that 
working m en' s tickets are sold eig h t fur a qua.-ter by the 
term s of th e company's fr anchi ses. and these t ickets are 
good fro m 5 :30 to 7.00 in th e mrwnmg . and fro m S: r 5 to 
6 : r S in th e evenin g. T hi s has a t e1:rle ncy to crnwd all the 
traffic of the evenin g rush hours int n the hou r between 
s:1 5 and 6:1 5. In thi s respect th e working man 's ticket 
has proved anythin g hut a benefi t :,) the pl'ople of D etroit . 
heca 11 se it has tended tn congest the cervicc at the very 
tim e wh en every m eans shoulcl he ta k t' n tn prevent con-
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gestion . H o \\'ever, the Detroit Lrnitcc! Rail\\'ay Company 
has to me(_ t these co ndi t ion_, since they have been estab­
li shed, and is givi ng an excell ent sc:·\'ice. The making of 
time sch edules to meet all the rcqnircm ents on th e Detroit 
U nited Rc1ilway \\·on lcl dri ve to distraction any ordinary 
person \\'ho had not had long experience in thi s line, be­
caus of the necessity of providing work eno ugh for the 
trippers to give them livi ng- wages, and because o f the ex­
istence o f an agreement with th e local divi sion o f the 
, \malg·amated Association of Stred Rail way E mployees 
o f A merica, by which every man 11111st be able to perform 
hi s entire day's wo rk " ·ithin twelve and one-half consecn­
tivc hours. About o ne extra ere\\' is kept for every two 
and one-h alf regular crews on th e city lines . To illustrat e 
the way th e runs are divided, the Sherman line may be 
taken as an exampl e. O n this line there ar e thirty-seve n 
regnlar and swing crews. having fu ll paid run s o f eight 
hours and over. O nt o f these thirty-~even men twenty­
four are regular c rews and thirt ef' n swing crews. T here 
arc in addition thirteen crews on the tri pper and extra li st . 
These ave rage about four and three-quarter s hours' work 
per clay, the minimum being a little over three hours. 
T hose at the top of the tripper li st P..1ay be able to get in as 
much as eight honrs by suppl ying places of men absent 
higher up the li st. 

---... ♦----

Motive Power and Rolling Stock of the Detroit United 
Railway 

DY Tl-101\IAS FA RMER , SU PERI NT EN DEN T OF MOTIVE POWER. 

T he Detroit U nited Rai lway System is operated by 
power from six power houses and three storage bat­
tery statio ns, these different power hou ses being, of 
cour_ e, originally built to _uppl y th e va rious lin es which 
have now been consolidated to fo rm the Detroit U nitefl 
S:v. tern . T he two stations supplyi ng the lines in the city 
of Detroit are designated as Stations A and B. those 
supplyi ng interurban lines as D, E. F and G, and the stor­
age battery stations as C and II. Reference to a map else­
where in this issue in an a rticle on power di stribution 
wi ll show the location of these various stations, as men­
tioned in the fo llowing paragraphs: 

Stat ion A was orig inally bui lt by the Detroit Citi zens' 
Street Rai lway Company, and Stati on B was built by th e 
Detroit Rai lway Compan~,. which latter. soon after the build­
ing of it s power house, was acq uired by stockholders of the 
Citizens' Company. T hese two power houses a re situated 
near the river front at Riopelle Street , one being- on the 
south side of Atwater Street. the other diagonall y across 
the street from it. The switchboard for both stations is 
located in Stat ion A. Station A has an eng ine room 65 x 
243 ft., and boiler room 58 x 25'.1 ft . The engine room is 
spanned by a 2_s-ton Drown traveli ng- crane. T his room now 
contain s four R eynold s-Corli _ s tandem compound condens­
ing e1wines . 28 and 52 x 48 ins., direct connected to IOOO­

kw Siemen s & Hal ske outside armature generators. The 
hoiler plant supplying these consists of Babcock & \~iicox 
boilers of 2_so hp, each set in batteries of two. T hese boilers 
have Murphv autom atic stokers. Th e stack o f this station 
is r8o ft. high , with 1 T ft. (5 ins. flu e. The boilers are fed 
throngh Hoppes' li ve steam purifiers. For each of the four 
engines is a \Vorthington dupl ex jet condenser. 14 ins. x 22 

ms. x 15 ins. For boiler feed there are two \Vorthington 
duplex compound pun1:)s with outside packed pltmgers, 
IO ins. x 16 in s. x 8½ ins. x IO ins. A \ Vorthington dnplex 
pump IO in s. x 5½ ins. x IO ins. is kept fo r fire protection. 
Two pumps of the same type, 2 ins. x 3 in s. x 3 ins. do serv­
ice on the oil di stributing system, and there is also a David­
son, 3 ins. x 2 l ins. x ..j. ins. pump working on oil di stribu­
tion. .A Davidson pump, 6 ins. x 4 ins. x 7 ins., and a Gor­
don, 6 ins. x 4 in s. x 6 ins., ar e installed as pit pumps. A 
\Vorthing ton a ir pump supplies compressed a ir fo r cleaning 
armatures. 1\ H unt conveyor brings coal in and carries 
ashes out. T his latter is nm by a double c1--in. x 6-in . 
eng ine. 

In both Stations .c\ ancl B the g rav ity oiling system is 
used. A ll the piping of thi s oiling system is painted so as to 
easi ly disting ui sh supply ancl return pipes. The supply 
pipes are light yellow, the return pipes dark yellow, and 
the by-pass to the sewer dark reel. T his simplifies the 
manipulation of the system very much, because at hest 
there is a multiplicity of pipes ancl valves. In case it were 
desirable to Hood a bearing with water, the by-pass to the 
sewer would be o pen , and the return valve fo r this b earing 
would be closed. This would run to waste the oil used in 
tl1 at particular bearing. but would obviate filling up th e 
\Vhole oilin g system with water and wast ing all of the oil. 
H o wever , it is a matt er of reco rd that water has not been 
used in a sing le bearing in over six years. 

T he method of lubricating low-pressure cylinders is orig­
inal with these power houses. For thi s purpose a hole is 
drilled on both sides of the cylinder directly through its 
wall s on its center line, these ho les bein g connected by pip-
111g to a spec ia l double sig ht feed lubricator. The piston in 
1~assing these openings acts as a wiper , t hus spreading the 
oil over the cylinder surface and g iving most perfect lubri­
cation. Not only has thi s scheme effected a g reat saving of 
oil dnring the . even year s o f its use, but has demon st rated 
its effici ency by g iving such an excdlent lubrication that 
hut two of the sylinclers have had to be rebo1 cd in that time, 
This is a rather unnsual per fo rmance fo r tandem engines . 

Stat ion D, across the st reet from Stat ion A, has an engine 
room 67 ft. x 227 ft., and a boiler room of the sam e size. 
Two of the units in this station are 20 ins. and 40 ins. x 48 
ins. Reynolds cross compound Corliss condensing engines 
direct connected to 400-kw \V alker generators. Two more 
units are 24 ins. x 48 ins. Reynolds cross componnd con­
densing engines direct connected to 800-kw \ Va lker genera­
tor s. T he last nnit install ed was a 32-i n. and 64-in. x Go-in. 
F iler & Stowell cross compound condensing eng ine direct 
connected to a I 500-kw \Vesting house generator. A dupli­
cate of thi s last unit is now going in. T he boiler plant in 
thi s stat ion consists of eight 300-hp S tirling boilers and 
eight 250-hp S tirling boiler s. These have Murphy stokers 
and Green e~onomizer s. The stack fo r thi s station is 185 
ft. high, wi' h 10-ft . Aue. T here is one Blake vertical duplex 
compound jet condenser , 15 ins. x 24 ins. x 38 ins. x 21 in s. 
T he other fonr unit s are served by David son jet condenser s. 
Four Davidson pnmps, 12 ins. x 8 in s. x 12 ins. are used 
fo r boil er feed. On the oil distributio n, pumps 2 ins. x 2 

ins. x 4 in s. are doing service. One Marsh 4-in. x 2-in. 
x 4-in. pump is connected to the bleeder. T\1\70 Davidson 
pumps are o n th e automatic feed and receiver. 

F or feecl in~ on long lines thi s station has a double booster 
set , consisting- of a Westinghouse motor direct connected to 

L-
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two 250-kw railway generators which are run with very 
weak field. 

The switchboard, which has hoth the gene,·ator and feeder 
panels fo r Loth stations, is located in Station A, and has nine 

.,;, --=-
\ "'- ,..:.....-

'f .., 

in . hole. It weighs alone 41 ,57-1- lbs. , and with crank discs, 
pins and hub 102,200 lbs. The fly-wheel is rrio,ooo lbs., 23 
ft. in diameter. T he cross-heads are htted with an exten­
sion, so that the slippers arc fastened by means of studs 
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POWER HOUSE AND CAR HOUSE AT ROCHESTER, FOR FLINT DIVISION 

g enerator panels, thirty-six feeder pan els, two booster 
panels and two main instrument panels. This board has 
three sets of bus-bars, so that three different voltages can 
be supplied the feeders as explained in an article in thi s 
issue on electrical distribution. P art of the generators 
were built to maintain a high voltage fo r supplying outlying 
lines, and these generators arc put on the higher bus-bars, 

.,;,_ l ; 
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to the cross-head proper. T he slipper s will therefore be 
reta ined in case the adj us ting screws break. No wri st 
plates are used in either the admission or exhaust. T he 
valve gear is connected straight th rough. Doth high and 
low pressure piston junk rings are babbitted. Doth ends 
of the connecting rod are also babbitted. T o g ive access to 
the low-pressure piston without removin g· the cylinder 

leaving th e nearer lines 
for the lower voltage ma­
chines . \Vhen desired, all 
bus-bars can be connected 
tog ether and the night 
load carried by a genera­
tor in eith er station . A 
log sheet of Stations A 
c1nd D fo r twenty-four 
hours is reproduced here­
with , which illustrates our 
meth od of keeping rec­
ords, and shows th e stor­
age battery charge and 
cl isch argc. 
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T he power houses just 
desc ribed were both built 
in 1895, and no additions 
have been made sincc then 
except the I 500-kw unit 
in Station B. Th e Fil er & 

SWITCHBOARD AT ROCHESTER STATION 

Stowell engin e on thi s unit differs somewhat from that com­
pany's standard. 

A dupli cate of thi s is now bcmg installed. Th e crank­
shaft is 29 in s. in diameter at the wh eel fit. The total 
leng th of th e sha ft is 26 ft. T he bca1·ings arc 26 ins. x 
48 in s. T he shaft i;; Jkthlehcrn hollow fo rged st c<c'L with ro~ 

head, a man-hole is provided in the head. 111is eng ine 
weighs, complete, without generator , 6-1-0,000 lbs. 

Station D suppli es what is known as the Orchard Lake 
Division, torn1er! y the Detroit & North western Rai lway, 
and is located at 17armington Junction, r~} miles from the 
Detroit City II ,1 11 , The engine roorn of this power hous<,: 
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ts 52 x 120 ft. , with boi ler ruom of the same s ize. There arc 
at present three R eynolds-Corli ss engines, 2G in s. x -1-8 ins. 
direct connected to 400-kw S iemens & 1-lalske outside field 
generators. T here a re eig ht ~\u ltman & T aylor boiler s of 
250-hp each . with :.\ I urphy stoker s. . \II the pumps ar e 

SUB-STATI ON, WAITI NG ROOM AND FREIGHT DEPOT, AT OXFORD 

Davidson. For use with unusual loads there are two Gen­
eral E lectric 100-kw boosters, fo r operating di stant port ions 
of the road . In ordin ary oper at ion th ese a rc not used. 1\11 

a ir comp ressor is located at t hi s power hou se which com­
r r csses a ir fo r the 2\ lagann storage a ir brake system OE the 
cars of thi s di vision , which stop at the power house to fi ll 
their a ir storage tanks _each t r ip . T he storage air p ressure 
i~ 250 lbs. per squa re in ch. 

T he l'onti ac Division from Dct ruit to P ontiac is operated 
from Station E at I \i rming ham. 17~ miles fro m Det roit City 
Hall. H erc two \ ·Vesti11ghonsc compound condensin g en­
g ines. 16 ins. and 30 in s. x 18 ins .. arc belt ed to \Ve'.--t ing­
l•onse 250-kw gener ators. Ther e is one l\a licock & \\ ' dcox 
250-hp water tnlie boi ler with a R uney stocker and th ree 
125-hp hor izontal retu rn Hue boi lers. \Vor th ington pumps 
ltavc been installed throughout at th is plant. .-\ n a ir com ­
rressor, 7 ins. x -J- in s. x 12 ins. compresses a ir fu r the stor­
age tank. from which the car s un thi s d ivision obtain com ­
pressed a ir fu r operating air brakes by l\ f agann stora.~·c ai r 
system. A t this stati un th e \ Vefugo system of water puri fy­
ing and filterin g has been installed fo r treati ng boiler and 
feed water. 

Station F is a small station situated at Pont iac. and is 
o nl y used in an em ergency. 1 t \\'as origi -
nally bu ilt tu uperate local lines in P on­
t iac. No m en are r egularl y em ployed at 
thi s plan t , but operators a re t ransfe rred 
there from th e shops \\'hen the plan t is to 
be n m . 

di stribution o f t he Ddroit United Raihray. • \dj oining 
th e inverted rotary is a h ig·h-tensiun Stanley switchboard, 
illust rated h ere\\' ith . Th ere is also in the station a 
60-kw booster and a sio-kw altern at ing current lighting 
generator fo r th e t0\n1 uf R ochester. T he bo ilers in 
this p lant arc fo ur • \ultman & Taylor \\'ater tub e, 25 hp 
each . Th e pumps arc all Deane, m ade at l lulyuke. ?\ lass . 
. \ co m pressor at thi s plant furn ishes the storage air fur 
braking the cars 0 11 thi s di,·ision . 

l{ ULLJ NG STUl' l'-

T here is considerabl e vari ety in the interurban roll ing 
st()ck o f the D etro it P nit ed syste m, alth oug h th e clif­
ercnces arc not as g reat as mig ht be ex pected \\'here a 
munbcr uf d ifferent compani es h ave contributed to th e 
consolidat ion . Xone of th e in terurban cars has b een de­
signed to carry o n anything but a strictly passenger bu si­
ness, and all have smoking com partmen ts in t he fro nt. 

T he heaviest in teru rban car owned by the company is the 
type belong ing· origina lly to the Detroit & X orthwcstcrn 
R ailway. T hi s ca r weighs about 33 tons loaded , is 51 ft. 
over all, with -1-0-ft. body. T he wi dth is 8 ft. 9 in . T hese 
car s seat nineteen in the smokin g compartment . and th irty 
in the rear compartment , and have closet, hot water heater 
and drink ing water tank in the left-hand rear corner . :'.\ lost 

EARLY FORM OF RAIL GROOVE SC !<APER 

of these ca rs a rc mmmtccl on D upont t rucks with 33-in. 
wheels, 5-ft. 2-in . wheel base and -1-J -in . axles. :\ fe w !~ave 
I: rill Xu. 27 trucks. T hese ca rs wen : bui lt by the G. C. 
h.u hlman Car Company. 

i\ll of the va rious types of cars useJ 0 11 the Det ro it 
LTnit ecl system a re illustrated in thi s issue, eith er in thi s 
a rti cl e , o r , in a few instances , in th e articl e on interurban 
rolling stock. 

[\ parlor car built originally fo r in terurban se rvice on 

,,_..- -
.,:-.--' __, . -S tation G, operati ng the F lint d ivision , 

is located at k ochcster . 26 mi les uut. T he 
!)uilding is at present 72 ft. x 104 ft. Th ere 
are two Ball & \ Vood hori zontal tandem 
compoun d co ndensin g en g ines. 151 ins. 
and 128 in s. x 16 ins .. each direct con-
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11ectecl to Crocker-\Vh eeler 200-kw g en-
erators. T here is also a large verti ca l nnit consist ing of a 
Dall & \ Voocl compound condensing eng ine. 221 ins. and 45 
ins. x 20 ins. direct connected to a 400-kw Crncker-\Vhce ler 
generator. For operating the alternating current transm is­
sion a 250-kw Stanley inverted rotary conver ter is a t _vres­
ent used. F urther parti culars of th is rutary and of 
th is stati on ar e g ive n in th e art icl e on electric power 

, . 
, ~::,:.- -

LATEST FORM OF TRACK AND GROOVE SCRAPER 

\\ hat is now the F lint di vision has a length over all of -1-5 ft. 
T he length of the body is 37 ft. and the width 8 ft. 4 ins. 
T hey a rc on Peckham trucks. with 33-in . wheeis and 5-in. 
axles . T hese ca rs were built w ith a parlor compartment in 
front , the idea bein g to charge an ex tra fa re fo r the parlor 
car service. which idea. however , was never carri ed out. 

O n the \Vyandott e division th e closed car used is 44 ft. 5 
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0 . U . Rv . POWER STATION 24 HOUR LOG ENDING 12 f' . M . 190.: 
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ins. long over a ll , with 33-ft. 2-in . body, 8 ft. 6 ins. wide. 
These are on Dupont trucks, 33-in . wheels, 4-in. axles aad 
5-ft. wheel base. T hese cars were made in the company's 
own shops. 

ft. 4 ins. wide, on Peckham trucks, 33-in. wheels and 4f-in. 
axle. There is also a side door car which is 45 ft. over all, 
with 34-ft. bodies, 8 ft. 6 ins. wide, on Brill No. 27 trucks, 
with 4-in. axles and 6 ft. wheel base. Both these side-

INTERURBAN PASSENGER CARS, DETROIT UNITED RAILWAY 

A number of interurban cars will be found on the various 
divisions with side door and side ai sle in place of the usual 
center aisle. T hose built originally fo r use on the F lint 
division are 43 ft 6 ins. over all, with 33-ft. 6-in. body, 8 

entrance cars vvere built by the Kuhlman Car Company. A 
good idea of th e general interior appearance of the for­
ward ends of som e of our interurban cars is given by the 
two views shown of the ends of the Rochester & Lake 
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Orion cars arc given in thi s article. These cars were built 
by th e J cwett Car Company. All int erurban cars arc 
heated by P eter Smith hot water heaters. 

t -t 

from the exit of the car, thus provi ding standing room for 
smokers in winter. This is the type uf platform which orig­
inated in Detroit , and is cornmonl_v know n all over the coun-

. . . -... :~· 
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WORK CAR, SUPPLY CAR AND LINE CAR 

In the city service the standard closed car is 35 ft. over 
all, with 22-ft. body, 8 ft. 3 ins. wide, built by the Detroit 
U nited Railway. The rear platfo1:m is 6 ft. in the clear, and 
has a railing which divides the rear part of the platform 

try as the Det roit platform. These cars arc mounted on 
sing le Dupont trucks with 8-ft. wheel base and 33-in. 
wheels. T he heating is by hot air th rough a heater located 
in the motorman's vestibule. 
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The standard open car has a length O\'<..' r all of 3-t ft. 6 
ins. and 7 ft. 6 in s. \\'ide wit h t\\'elyc cross seats. D upont 
trucks a re used with 8- ft. wheel base, 33-in. wheels and 
4-in , ax les . T he sea t supports ar e cast ings bolted fi rmly 

CAR SIGN 

to the iron s ill of the car , and these castings arc of such a 
fo rm as to g i,·e a long. fi rm socket fo r the up right posts. 
T hi s construction was illu st ra ted in the S rnEET RAILWAY 

Jou H.:\" ,\ L fo r July 6. 1901. .All open cars have push bu tto ns 
fo r the cond uctor 's signal bell located in the middl e of the 
back of each scat. \ \'i res are nm in both di1·ections from 
the push but ton under a mouldi ng. and connection is made 
through the metal fitt ing s at the end s o f the scats. P rac-

A SIDE AISLE AND SIDE ENTRANCE CAR 

tically a ll ca1·s on the Detroit Un ited Ra il way system run 
single-ended , and have a cont roll er on one end only. 

/ \II car s 0 11 the system arc equi pped with the \\'il son trol­
ley catchei-. T h is device is especiall y import ant 0 11 the 

OPEN CAR SHOWI NG PUSH BUTTONS 

interurban d ivisions where car s run at such hig h speed that 
the trolley coming- off might do a g reat deal of damage if 
110 means were provided fo r a utomatically catch ing it a t 
unce upon its leaving the wire. Both the stan da rd open 

and closed ca rs for city use ha,·e been bui lt in the company's 
uwn shops on J effe r son , \ venue. . \11 order of fo r ty-fi,·c 
do uble-truck cl osed ca1·s is now being fi ll ed by the .0;ilcs 
Car & ;,\ l anufact uring Company. Twenty fo urteen-bench 
upcn car s on J oublc t rucks have r ecently been purchased 
and nsecl the past summer 0 11 the \\'yand otte division , and 
fo r special service ovc1· the in terurban lines. 

T he old Detroit Rail way System , popularly known a s the 
3-cent fa re line. was equipped with closed cars having a side 
ent rance in the mi cld lc as well as at the rea r , and a side 

SIDE ENTRANCE CITY CAR 

a isle with cross seats. 1\ large 1111111be1· of these cars arc 
st ill in use, 

Up to within two years ago , sheet iron panels were tt sccl 
e.x tensi\'ely in Detroit in place of \\'Ood panels. T he nse of 
these panels has been aliancloncd mainly because of the rust­
mg around the . crew heads which fastened them on. T his 

TH E DETROIT PLATFORM 

rusting, together with the working of the car body, result ed 
in loose ca r panels. 

T he destination signs on Detroi t cars a rc somewhat 
similar to those uscc.l in ~ number of other cities, and an 
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exam ple is shown herewith. T he le tt ers arc cut in the sign­
board and a white celluloid back put l,ehind the letters so 
that lig ht from the ca r hood may shine through the sign at 
night. To assist in making the sign prominent the lett ers 

~ 

fo rm . I :uth for ms have means of renewing the tungue 
which enters the grn()ve and hears on top of the rail. l n 
the earlier for m the wearing part is fostcnc<l <l11 by bolt s. 
I 11 the la ter fo rm it is ri vckd. 

..... -1 ---,1 c:::J c:::J c:J c::::b t=:.1 c:::J d=:Jc::J c::J c::::a 1--

STAN DARD OPEN AND C L OSED C ITY CARS, DETR OIT 

arc emphasized by trimming of white paint around the 
edges of the carv ing . 

T he use of a nar row-grooved rail in Detroit as requ ired 
by the city g ives ri se to consic k r alil c difficul ty in keeping 
the g rooves free of snow in the winter and dust in the 
summer. T he groov~d rai l scraper employed at fi r st is 
shown by an accompanying engraving, as is also a later 

The ·wheel flanges on both city and interurban ca rs ar e 
limited in depth and width hy l!lC g1u~wc rail required on 
a ll track inside the city limi ts. T he flange adopted for 
Detroit Un ited R ailway ca rs is } in . deep x 1:] ill s. wide at 
the th roat . and the tread is 2~ ins. wide. \ Vheels arc pressed 
(J 11 between th e limits of 25 tons and 40 tnns. 

Kalamazoo t roll ey wheels arc run 011 the interurban cars. 
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T he latest form of trolley wheel we are using on the city cars 
is one made in our own shops. Drawings of the wheel and 
harp are shown herewith. N o bushing whatever is used 

-

7 5 4 
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CAR HOIST 

with thi s wheel. The bearing is directly on the brass. The 
pin on which the wheel runs is a piece of steel bicycle 

lbs. to 25 lbs. for interurban work and 15 lbs. fo r city cars. 
A ll extensive repairs for the Detroit U nited Railway sys­

tem, and the car painting and varni shing fo r the Rapid 
Railway system ar e carried out in the J efferson Avenue 
shops. Ordinary renewals of worn out or broken parts are 
made at the car houses. For distributing and collecting 
armatures, fields, brake-shoes, car wheels and other renewal 
parts to the four interurban division car houses a special 
supply car has been built which makes the ro11nds daily. 
T his car is illust rated herewith. T he closed part is fitted 
up comfortably fo r the men and for any officers who may 
wish to make use of this car on inspection tours over the 
road without the expense incident to a special car. The 
rear part is open and has a crane with a capacity of 2000 

INSULATION SCRAPER AND TAPING MACHINE 

lbs. fo r loading and unloading heavy parts. It has also a 
windlass for pulling heavy machinery up an incline onto the 

INTERI OR VIEW OF FRONT ENDS OF CARS ON ROCHESTER AND LAKE ORION RAILWAY 

tubing with ends plugged up. A slot is cut in the tube 
lengthwise, and the space inside the tube is filled with wick­
ing. The wicking is kept soaked with oil , of which enough 
escapes through the slot to lubricate the bearing. The bear­
ing surface is large, both for wear and for electrical contact, 
and the bearing wi ll remain in good condition until the 
wheel is discarded for flange wear. L onger bearing life 
than this is unnecessary. Trolley bases and springs are ad­
justed to give an upward pressure on the trolley wire of 20 

.. 
car. Grooved tracks are laid into the floor of the car for car 
wheels. There are two tracks, so that the wheels can be 
staggered. The car has a four-motor equipment as speedy 
as any regular passenger car on the road, which is a more 
important point than would seem at first, because the dis­
patcher can allow thi s car to proceed ahead of regular pas­
senger cars, where otherwise it would have to wait for them 
to pass . This enables the car and crew to cover more 
ground in a clay than would otherwise be possible. 
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For the rapid removal of trucks from under sing le truck 
cars in the J efferson A venue shops two car hoists have been 
fitt ed up, part of one of which is shown in one of the en-

~ 

/ 
+----~ -- - --:~-c=--- -~ 

/ - ·"' 
,,f,, ,,,...... ... ---~ · cf .. 

( ~ 
\ ~- I 

B , 

,/ 

-­STANDARD TROLLEY WH EEL 
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gravings herewith. The first thing was to bui ld a tirnucr 
frame strong- enough to allow a car to be suspended from it. 
O n top of thi s frame is a winding drum \\'ith four ropes 
which pass over four different pulleys and down to the 
four hooks shown, which run in guides under the floor and 
are so placed as to come under the four corners of a car. 
The winding drum is geared to a motor , the controller of 
which is on the main fl oor close to the hoisting hooks. \ i\Then 
a car is run in, the hooks are placed under the corners and 
the motor is started, hoisting the body clear of the truck 
in less time than it takes to tell of it. The truck is run off 
to the transfer table and a fresh truck run under the car. On 
some of our older cars all work is done from the pit by 
means of hydraulic jacks and the bodies are not lifted off 
the trucks. 

\Ve wind all armature and field coil s used in repair work 
and for armature coils use some of the A nderson formers 
and armature coil-taking machines, as used in the St. Louis 
Transit Company armature shops and described in the 

VIEW ON THE ROCHESTER DIVISION 

STREET RAILWAY JOURNAL for Jul y, 1901. Burned out 
fi eld coil s are used over again by running the wire through 
::1 machine of our own make, which takes off the burn ed 
im,ulation and winds on tape to recover the wire. Dut a 
single strip of tape is used, but it is so wound as to give 
two thicknesses over all of the wire. This tape covering is 
full y as good, if not better, than the orig in al cotton cover­
ing. The machine passes the wire fir st quarter turn around 
a gTOOVl' d pulley, con:-;i sting of an old trolley \\'h<:el. then 

once aro und a pulley with a corrugated tool steel face. The 
corrugations run lengthwise of th e wire and are sharp 
enough to "chew up" th e in sulation as the wire passes 
around under t ension. After passing a half turn around a 
second corrugated wheel the wire is drawn past scrapers 
wh ich take off the insulations. Just as it passes out of the 
machine the tape is wo und on by a revolving spool. 

Defore putting commutators in service on motors the 
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STANDARD TROLLEY HARP 

"jui ce is cooked out " of the micaline used for rings and in­
sulating segments, by heating the commutators near a forge 
fire and then applying pressure. 

Gear cases are now planed off in a milling machine , 
which is much quicker than putting them in a shaper for 
this. A man can turn off eight cases a day with the milling 
rn.achine, where two was a day's work with the shaper. 

The rolling stock of the Detroit U nited Railway system 
i!:' summarized as follows: 
Single truck closed city pas senger cars . . . . . . . . . . . . . . . . . . . . . 457 
Single truck open city passenger cars. . . . . . . . . . . . . . . . . . . . . . 308 
Double truck int erurban pa ssengers cars................... 47 
Double truck city or interurban open cars.................. 20 

P low cars............................... . ................. 16 
Vestibuled front double truck flat work motor cars.......... 4 
Flat cars. a ll kinds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 
Dun1p cars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Con st ruct ion box cars ........... . ......................... 4 
Overhead lin e ca rs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 
Sprinklin g cars.. .. . . .. .................................... 7 
Fn_ight motor cars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Freight trail cars . .. .. . ........... . _ ...................... . 

For interurban cars with 40-ft. bodies such as first de­
sc ribed in our li st of interurban cars, we have come to the 
conclusion that the motor equipment of four motors should 
be as large as No. 56 \Vestinghousc motors to give the 
best results in low repair bills. These cars make from 40 
miles to 45 miles per hour on a level, with full voltage, and 
are scheduled for speeds of about 20 miles per hour, in­
cluding all city and interurban stops for a trip. 
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Track Construction and Maintenance on the Detroit 
United Railway 

The track department of the Detroit Fnited Railway has 
under its care a great variety of con struction, including 
not only 187.8 miles of city track laid according to various 
ideas, but H)2 miles of interurban track laid alongside the 

I~ 

- · If 51)'.:., r~· . 
'' .5.i::Y ,,~- ' j)i->:' 

DERRICK CAR 

highway and on private right of way. This department is 
under the charge of J ohn Kerwin , a man of many resources 
in devising m eans for cutting down labor expenses by 
using machin ery. vVith so many miles of interurban track 
to take care of it is imperative that th e amount of hand 

, , 

~ ~ ;,, 1 ·~ , 

the interurban roadbed in as good CL1ndition as such trunk 
lines, but it must be remembered tha:. the traffic over these 
interurban lines is small in proportion to that on the steam 

RAIL GROOVE SPREADER USED IN DETROIT 

trunk lines spoken o f. Everything considered, the condi­
tion of these interurban lines of road is as good in propor­
tion to the traffi c they have to \\'ith stand as the condition 
of steam trunk lines. They are in be-tter shape ,han many 
steam road branch lines which carry an equal tonnage of 

GRAVEL LOADER AND PIT 

labor required be cut down to the very lowest puint. The 
cost of track maintenance on th e int~rurban :ines runs 
about $12 per month per mile of i!1tenirban tr:ick in the 
winter months and $19 in the summ<~r months, :r1aking th e 
average per mile of track for the year about $ 15.50 per 
month . Of course, \\'ith thi s amount of track labor, which 
is about one-third that expended on a.o n1 c o f the more im­
portant steam railroad trunk lines, it is impossible to keep 

rolling stock per day . These interuiban lines are kept in 
good enough condition to operate over at speeds of from 
40 to 50 miles per hour without danger or discomfort to 
passengers. On some of th e divi.ci ions the surface and 
al ignment arc excell ent and comparab1 e with that on the 
best steam roads. 

It is worthy of note that in spite of much that was said in 
engineering circles a few years ago as to the hammer-blow 
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effect of electri c motor cars on rail joints, that th e joints 
on all the interurban lines aro und Detrn it are in excell ent 
condition, a nd wha t roughn ess there may be in the track 
is clue to th e in equalities of th e roadbed and ballast and 
not to low joints. It is very cliffiCl! lt fo r even an expe­
rienced car to detect the passage of the wheels over the 
rail -joints, and there are very few steam roads about which 
the same can be said. Judg ing frorn t!:e li fe o f ra il-joints 
on Detroit interurban lines, th ere is m11ch encouragement 
fo r th e beli ef that th e joints will 
prove less t ro ubl esome on electri c 
interurban lines th an on the steam 
roads. O f course, the weight of ro ll ­
ing stock o n steam roads is heavier 
in proporti on to th e weight of the 
rail. P ractically all the rail in the 
neighborh ood of D etroit is 60-lb . 
and 70-lb. standard T section . T he 
amount of weight per wheel on an 
interurban car is not equal to that of 
even a light steam locomotive, but is 
in th e neighborhood of that o n light 
steam road freight and passenger 
cars. T aken altogether , there seems 
to be littl e g round fo r any fear that if 
the joints are looked after carefull y 
there will be a suffici ent joint de­
prec iation o n electric interurban rail ­
way lines to fo rce the abandonment 
of a rail on account of joint wear be­
fo re it is suffici entl y reduced in cross 
section to make it advisable to re­
place it fo r other reasons. O n the 
g reater part of the D etroit U ni ted 
Railway interurban mileage ordinary 
angle-bar joints are used. O n the 
O rchard L ake Division, ho,vever , 
the wedge joint made by th e A meri­
can R ail J oint Manufacturing Com­
pany has b een extensively em ployed . 
Considerabl e 60-ft . rail has been laid 
in various places. \i\Thil e this has 
g iven freedom fr om the expense and 
maintenance of one-half th e number 
of joints requi red by 30-ft . rail , it has 
al so g iven m ore tro ubl e from creep­
ing and drawing apart on grades. 
Those divisions having 60-lb. ra il are 
much more ex pensive and troublesome to m aintain than 
those having 70-lb . ra il. T hi s is partly , however, because 
the h eaviest g rades are on di visions laid with a 60-lb. 
rail . 

In handling g ravel fo r const ruction :m d balla :-: ting along 
interurban lines Mr. K erwin found it very des irable to cut 
down th e ex pense of a shoveling gang at th e gravel pi t, 
and acco rding ly devised a loader h1.1ilt on the automatic­
conveyor principle and shown in the accompanying en­
g raving s. This loader has an old rai lway motor geared to 
a couple of end less chains. O n these chain s a r c> nw unted 
buckets whi ch scoop up g ravel from the bank :111 <1 deposit 
it on fl at cars in a mann er \\'hich is made !)lain by the 
accompanying eng ravings, one of which shnws the loader 
in detail and the oth er a general view n f the loader and 

g ravel pit. T he loader is moved along on its tra\.'.k as occa­
sion requires, and deposits g ravel O il fl at cars standing on 
the t rack parall el with it. As th e suppl y of gravel is ex­
hausted in one place the loader is 1110 ,·cd along so th at it 
clips into th e bank. T he bank is lc :-pt broken clown so that 
the loader always has loose gravel to work upon. This 
apparatus cost about $800, and when th ere is any new con­
struction so that a large amount of g ravel is requi red , the 
loader will replace the services of a gang of t hirty men , 

GRAVEL LOADER 

who ,voul r! oth erwi se be engaged in shovelin g g ravel on to 
th e fla t ca rs. \Vorking st~ad il y, it wi ll load about on e flat 
car every th irty minu tes. 

At the present writing it is saving th "c wages of six men 
who woul d other\\'i se be required to shovel sufficient 
g ravel on th e cars to keep hallastiug crews bu sy. T h e 
motor, of course , secures current from the troll ey and con­
nf•cti on therewith is establi shed by .'.l hook and fi shpole. 

ln order tn save the expenses c1 f using horses where 
plowin g is necessary along interu rban li nes, as is frequ ently 
the case wh ere they run al ongside o f a hig l1\Yav, a motor 
car is used to pull th e plow, and thu s cnnsirlc r.:i ble ti me 
and expense is sa\'e<l. 

During the past season washou ts hz,ve been num erous 
0 11 interu rban lin es aruun 1 D etro it as wdl as upo n steam 
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roads in that vicinity. Some 60-ft . rails on false work 
have been t1sed to span these washouts in some cases, and 

TRACKS IN SOD IN SUBURBAN STR EETS 

they have thus saved what otherwi se wot1ld have been a 
long delay in getting the road in operation. 

Practically all th e switches on the interurban lines have 
double-spring tongues and No . 9 spring frogs so as to 
leave an uninterrupted main line at sidings not frequently 
used, or in the case of turnouts at regular meeti ng points 
they are se t so as to obviate the necessity of throwing the 
switch. In the latter case, of course, the switch is always 
set to send a car on the right-hand track. As common 
target signal s ·when used on such spring switch es are not 
very satisfactory, since th ey will not surely show the dis­
placement of a switch point which may be sufficiently out 
of place to cause a wreck Mr. Kerwin has invented a 
semaphore switch signal \Yhich will show cl ear only when 
the switch point is entirely closed. One of th ecc:e signals 
now in use at Log Cabin L oop is shown in the accompany­
ing engraving. Th e semaphore is work.: d by a bell crank 
lever connected to a rod fa stener! directly to the switch 
point. Tli e signal falls to danger as rnon as the switch 
point is moved a small fraction of an inch away from the 
main-line positi on . T he 1 est of the m ovem ent of the 
switch poiPt does not affect th e sern :1phorc. as a slot in th e 

EMERY WH EEL TRACK GRINDER 

signal switch-rod permi ts th e switch to be m oved the bal­
,111ce of the distance wi thout moving the semaph :>re. 

Switches when located in the traveled roadway along 

in terurban lines, as fo r example at Royal O ak Junction, are 
conred with iron trap doors, and the switch handle is 

located between the tracks. 
At the main line steam-road crossings, 

interlocking signals and derailing switches 
are used. Semaph ore ~ig nals are located 
several hundred fee t back from the cross­
ings on the steam road, and these a re in­
terlocked with derailin g switches on the 
electri c road. T he derailing switch es are 
normally at dange r , ancl can only be set fo r 
th e passage of a car on th e electric road 
when the semaphore signals of th e steam 
road are at danger. T he levers fo r working 
th ese are near the steam-road track , so that 
wh en the conductor goes to th row them he 
can see whether a train is approaching . 

For unloading g ravel in ballasting track , 
th e dump-car with a sectional bottom has 
been used to som e extent. This dump-car 
th rows an even layer of g ravel in the entire 
space between the tracks . thereby doing 
away with the second handling, which 

NEW SWITCH SIGNAL. 

woul d be necessary if the g ravel were unloaded at one side 
of the track . T he bottom of thi s car consists of slats 3 ins. 
wide. In the midd le of the car, instead of a slat there is a 

boil er plate wide enough so that 
one slat can be slipped under it. 
\ i\T hen the car is to be dumped 
the first slat next to the boiler 
plate is slipped under the plate , 
thereby leaving an opening 3 ins . 
wide fo r the gravel to faH 
through . When the g ravel has, 
fallen th rough thi s opening as 
much as it will , the next slat is 
moved along, and so on for half 
the width of the car. T he opera­
tion is r epeated fo r the oth er half. 

T he rail required on city lines 
in Detroit is a narrow-g raved 

rail. and in one instance on M ichigan Street a section 
had bee1, :aid which was so narrow in the groove 
that it would not permit the. passage of interurban c:ar~ 
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from the Detroit , Ypsilanti & Ann A rbor Railway _ A de­
vice was macle for spreading the groove of this rail , an en­
graving of which is shown herew ith . It consists simply 
o f a massive lever with a hard tool steel portion which fit s 
down over the lip of the grooved r.'l il T he levci- is then 
raised by jack-screws, as shown in the ac­
companying engraving, until the lip of the 
rail has been bent outward enough to 
widen the groove. To keep the lip from 
springing back and to determine when the 
groove has been widened enoug h , a gage­
bar is used with a tongue just large enoug h 
to go into the widened groove. 

Une excellent featur e of track construc­
tion in Detroit now being laid by Mr. Ker­
win is that there are no combination angle­
bar joints joining different sections of rail. 
At special work, at crossings and at all 
other places where transition is made from 
one section of rail to another , cast-welded 
joints are put in so that angle-bars a re used 
only between rails of the sam e cross sec­
tion. Special ·work all has a short piece of 
the standard grooved section of rail cast 
welded to each rail for connection with the 
regular grooved rail. 

Grooved rails which are worn out on city 
lines so that the flang es of the wheels r ide in the rail 
grooves are taken out and laid on suburban and interu rban 
track with the grooves on the outside. 

On \Voodward Avenue, in the bu siness part of the city, 

PILE DR IVER AS A CONCRETE' BREAKER 

just north of Campus Martius, there is some 77-lh. grooved 
rail which has been down thirteen years, carrying the 
heaviest traffic of any track in the city, cars averag ing 
about one per minute over it. This rail has now almost 
reached the limit of its usefulness, having been worn down 

in cross ~eclion until the flanges of the car wheels begin to 
touch the bottom of the groove. 

It will be remembered by some that the first track con­
struction to be laid wi thout ties on concrete stringers was 
that in Detroit. This was in r8<J+ and 1895. Two kinds 

PILE DRIVER FOLDED UP 

of construction \\"ere employed. T he D etroit Citizens' 
Street Railway laid a 6-in. x 18-in. concrete beam under 
each rail and placed metal ties every 5 ft. The same con-

PILE DRIVER AT A WASHOUT 

struction is now used on new tra--:k, except tint the con­
cret e beam is now made 12 ins. deep instead of 6 ins. deep, 
because it has been found that the concrete beam 6 ins . 
deep is so thin that th e beam will crack a short clistance 
outside of the rail on each side, thus letting the rail clown. 
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T he Detroit Railway Company laid track with out entirely 
removing the paYement bct,,-een ;he tracks. This was 
done by simply cutting a trench \Yid e enough for th e rails 
and concrete supporting beams and for th e tie-rods, which 
-were used to hold the track in g age. This construction 
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SAND DRYING PLANT AT A GRAVEL PIT 

" ,., 

has practicall y gone tu p ieces since it had no fo undation 
in common with th e pavement. 

In regard to th e present standard c:oncrete str inger con­
struction with metal ti es to hold ~li e tracks in gage, Mr. 
K erwin does not agree with the popular idea among track 

agaiw,t ,vuud tie construction, h e l'.Onsiders to be in favor 
ot th e concrete ties. 

.For breaking up concrete in laying 11 1.'. \\ tracks, Mr. Ker­
\Yin has de\'i sed a blunt cutting tool, which is fitted on the 
pile driver used in interurban const;:uction and r epair work. 
l"his pile driver with th e cutting tool will break up as much 
l'0ncrete in a day as a gang of twenty m en. It is, further­
more, much eas ier to keep at work than track labor, be­
cause breaking up concrete seems to be esp ecially dis­
tast eful to track laborers, dnd it is difficult to find men who 
will stay at hi s work . Views of this pile driver accompany 
this articl e. 

ln som e cases low joints have bt'.cn r.ti sed by putting in 
continuous rail joints, and it is desirable to surface off the 
join t aft -= r having rai sed it. For use in this connection and 
around special work a po1·table emery wh eel grinder has 
been built, an illustration of \Yhich is shown. T his grinder 
is mounted o n a three-wh ':eled truck .. and the height of the 
emery wheel can be governed at will. It is op erated by a 
motor connected to the em ery wi1ccl by a fl exible shaft . 
Th e motor and fl exible shaft are not shown in the engrav­
ing. The wheel can be run up or down by means of the 
worm operat ed by th e crank on top. The end of th e flex­
ible shaft where it enters the grinder is support ed in a 
L> earing, vvhi ch bearing is supported l)y a link hung from a 
counterbalance lever with a sliding weight which can be 
adjusted to just take the weight and so cause a minimum 
of fri ction in the emery wheel bea ring to which the shaft 
is attached. 

Track tools are especially liabl e tn get lost or broken or 
to get into possession of track rn<.·n oth er than those to 
whom they were orig inally given out. ..: \11 tools in this de­
partment are numbered with the box number from which 
they came. Each forema11 has hi s box and is responsible 
for tools therein, making reports O E< e each month as to the 

/ 

SOME INTERURBAN TRACK: 

men tl1dt the concrete stringer is a more expensive type of 
construction than that with wood tics vVood t• es r equire 
considerable more excavation if their concrete foundation 
is carried to a proper depth below the ties, and there is the 
further possibility of wood ties rott ing. Even considering 
the durability to be the same, which it i~ not , the first cost 
of good concrete stringer construction, without ties as 

number and condition of tools 111 h is box. One track 
gang cannot, th erefore, take tools from another without 
evidence of that fact appearing in the report, and the neces­
sity of making frequent tool reports is a constant reminder 
to men to keep track of all tools be1 onging in the box. 

A sand-ctrying plant is maintained at a gravel pit near 
Farmington. The sand dryer is huilt somewhat on the 
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principle of a grain elevator. Sand is dri ed in a revolving 
cylind er under which a fire is built. The cylinder is slig htl y 
inclined, so that the sand and gravel are fed in at one end 
and come out at th e other. A t th e di scharge end is a 
screen which separates the sand from the g ravel. Sand is 
taken in conveyers to a bin in the upper part of th e build­
ing, from whence it is drawn on to ca rs as necessity re­
quires. Gravel is discharged by the outl et pipe, seen in the 
accompanying engraving. T his gravel, after screening, 
yields roofin g gravel and coarse g ravel, the income from 

regular rn;rnncr. In tli e sod of the ruadbed T-rai l was 
laid, while at th e paved street intersections tlH: grooved 
rai l required by the city was put down. The transit ion 
from grooved T -rail was made by ~ac;t-weldecl joints. This 
has permitted the use of T -rail o n part of the road, has 
saved the cost of pavi ng, ;md has kept teams from driving 
on the track to a certain extent. There is, however, a 
tendency for the ties to rot under ~he sod, and th e grass 
plot must be kept cut very short ~o prevent it

0

s wiping 
grease front the motors ancl trucks. The frequent transi-
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PLAN OF STORAGE SHEDS AT HARPER AVENUE 

which is sufficient to nearly pay the exp enses of operating 
the sand-drying plant . 

In previous years coal fo r use in tl1e car heaters has 
been haul ed by wagons to the various car houses from 
coal yards e,n the steam railroads at a cost of about $13 per 
car. At the Harper Avenue yards :-; f the company, which 
are located at the .i\lichigan Central Beh: Line, a very com­
plete storage sh ed wi ll be built for the storage of ch estnut 
coal, stove coal, cinders, ~tone, salt and cem ent and for 
the easy transfer from steam to ekdric cars. T h e steam 
road tracks ·will be elevated on a 6½-ft. bank, from which 
they will Le unloaded into a storage house with sloping 
floors. This storage house is 12 ft. wide, the floor having 
a slope of 6 ft. 2 ins. O n th e opposite ~icle of the storage 
house is the electric railway track, placed 3 ft. below the 
level of th e ground. As seen by the accompanying draw-
1ng, the material can be unloaded from th e storage house 
to the clump car by simply opening slide doors. The dump 
car on the electric road will have a slanting bottom that 
will unloc1d itself, and to compensate for the consequent 
unevenn ess of th e load on the two side::; of th e car, th e car 
box will be mounted slightl y to one side of the , enter. 

O n the 11 orth encl of Woodward .'\ ven ue some track was 
laid several years ago with a lawn between tracks as a sub­
stitut e for asphal t paving. The c:treet is wid e, and since 
th is was in a suburban di st ri ct th e sp<1.c e between the street 
railway tracks was not needed for driving purposes, hence 
the experiment was tried with the grass plot. At street 
intersections the space between tracks was paved in the 

tion from T to grooved rai l has hardly p1 ovecl an economy, 
and the nst of the same ;,ection of rail fo r the entire di s­
tance would be advisable fo r future,, ork of thi s :kind. 

---•♦-+----

Freight Business on Detroit Interurban Roads 

T h e freight busin ess hancll ecl by electri c interurban 
roads around D etroit is probably the g reatest oi that cl one 
at an y of the interurban centers of the United States. The 
freight and express bminess, as can-i ed on by these inter­
urban roads in competit ion with steam roads in tl1e vicinity 
of D etroit , h as brought ou t the fact very forcibly that the 
same el'=mcnts which have gone to bwld up a successful 
electric interurban passenger business are th ~ elements_ 
which must be depended upon fo r the success oi the inter­
urban freight and express bu siness. O ne of the g reat 
reasons for the success of the electric interurban passenger 
busin ess is the frequency of cars as compared wit:1 trains on 
steam railroads. T h e lower fares, 'Jf course, have also had 
somethiug to do with it . It has been found that the ele­
ment of freque nt service is a most imi=ortant one in cl e­
termininf.?_- wh ether shippers sending goods from Detroit 
to nearby towns will pat ronize the electric road in prefer­
ence to the st eam railways. The ele,:tric road offers to the 
shipper practicall y the same advantages as to convenience 
and quickness of transit in comparison with the steam 
railways fo r short di stances as it 0 ffer s to the passenger : 
that is, fn r shipping short distances. tlw electri c road, with 
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A Load of Freight. 
Freight Motor with Milk Trailer. 

The Union Freight House (Car Side.) 
Along the Way. 

Tlie Milk Traifer. 
A Country F reight Depot and Waiting Room. 

The U nion Freight House (Team Side.) 
In the Union Freight House. 
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its freight cars running fre4uently and at definite times, 
can make sure of the delivery of goods from Detroit to 
suburban and interurban points in the shorte.,t possible 
time. Shipping by steam road for such short distances 
involves considera ble uncertainty a~ to the time of deliv­
ery, ,mcl it frequently happens that owing to the infre­
quency of the steam road train s, then: is :1 long :nterval be­
fo re the goods delivered at th e Detroit freight h ouses are 
actually shipped. ln other words, steam roads are built 
and operated mainly fo r through bu:;111ess, both passenger 
and freight. 1 h eir methods are not such as cater best to 
the small local traffic of either passenger or freight classifi­
cation. The strength of the elec tri c lines li es in their 
ability to deliver goods frequently :mcl JJromptly between 
city and suburban points. The frequen cy . .:,f express 
service on the elec tric roads is conducive tu IJuilcling up a 
small sh11,ment business, because it makes it possible for 
the grocers and m erc hants 111 towns !:Cevera! miles from the 
city to order goocls in smaller lots and more frequently than 
they would if they were dependent un steam railroad 
freight service. This is especiall y true nt perishable goods. 
Uf course, the competition is bitter at points \\ here both 
steam and electric roads have freight depots. Steam rail­
roads having seen the electric internrbans take their local 
passenger business and create a lot mor ;:- are now making a 
hard fight to retain locai freight busi ness. To an un­
prejudiced observer it \\'oulcl seem tl1at in the c,mrse of a 
few years these matters would adjust themselves into their 
legitimate places, and that the result would be that the 
local business fo r short and frequ(~nt service would be 
carried o n by the electric roads, which would in a \\'ay act 
as feeders for the through business of the steam railroads. 
In other words, there is a place for e1ch . and they can best 
work in harmony. 

The following facts and figures g~ve an idea as to the 
extent of interurban freight business around Detroit. On 
the R apid Railway system freight cars leave the electric 
union freight depot in Detroit three tin'les per Jay to dis­
tribute freight over the 109 miles of track which consti­
tutes the R apid Railway system. Tl1 e accompanying map 
is of the entire system , while the small map shows the 
extent of the interurban freight service and also indi­
cates the number of freight cars per clay over various 
portions of the different divisions. U11 the F lint D ivision 
of the Detroit U nit ed Railway there are two cars per clay; 
on the Pontiac Division, t\\'0 cars; on the O rchard Lake 
Division, two cars; on the \ Vyanclotte Division, two cars, 
and on the Detroit, Ypsilanti, A nn A rb .) r & Jack son lZail­
way th ere are three cars per day. l)n the latter line the 
competition with the steam railroad is probably the most 
severe, the ?\Iichigan Central havmg cut its rates in half 
between Detroit and the competitive points in order to 
meet the electric competiti on. The elc·ctric rates remain 
the same as the rates of th e steam r:iilroad befo re the re­
duction was made. In Ypsilanti and A nn A rbor, how­
ever, the electric road g ives a fr ee delivery fo r ordinary 
freight. The m ethods of freight hanrlling as car:-iecl on by 
the variou s electric railway systems are simibr to those 
used on steam roads . 

A. R. Patt erson , joint express agent in the Detroit 
freight depot, is a former steam road fr eight man . The 
same classification of freight that is u sed on steam roads 
prevails on the Detroit United Railv1ay, and the rates are 

the same to po ints where there is competition with the 
steam rail roads. There are two men in an express car 
crew. ln addition to the regular ~xp re2s business, a large 
milk busin ess is carried on in connection \\"ith it . There 
are four milk routes. Un the Flint Division there is a 
milk route from Rochester and intermediate p oints to 
Detroit , 27 miles. On the P ontiac Di,i sion mi lk is taken 
by spec ial cars from Pontiac to Detroit, 28 miles, and 
on the Rapid Rail\\'ay system, 25 miles. The milk car 
is hauled as a trailer on the regular express cars, and a 
good idea of the busin ess can be o lJtained from the accom­
panying engravings. O n the Detroit "Cnit ed Railway sys­
tem the number of cans haul ed per month is as follows: 

F lint DiYision. ... .. ..... .. ...... .... ..... . ... 3,900 
Pontiac Division............................. 6,000 
Orchard Lak e Division...................... 3,800 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,700 

T he revenue from this milk busmess :C, about $ 1,850 per 
month. The rat es arc 10 cents per can for di stances under 
30 miles, and 12½ cent s per can fo r <fo:tances ove·· 30 miles, 
but near the city where there is a p·.:ssibility that th e milk 
would be hauled in by team thi s rate has to be reduced . 

Regular freight cars are substantially built a:1cl of neat 
out side appearance. They are from 35 ft. to 40 ft. long, 
and are Lquippecl with a ir brakes. Tools for handling 
freight in the way of beef hook s, hay hooks and skids, are 
provided. At the joint express depot in Detroit, which is 
at th e corner o f F ifth and Congress St reets, n edr some of 
the steam road freight depots, the coE,panies maintain a 
joint express agent, as before n1 entioncd. At thi s depot 
freight 1s ceceivecl from the wagons on one side and deliv­
ered to ca rs on the opposite side . Besides the :-oacl track 
next to th e freight platform of thi:,, depot there is an extra 
siding for temporary storage of expffss and milk cars. 
J'\ o baggct ge or express is carried on passenger cars. Bag­
gage is checked, but is carried only 0 1: express cars, and 
it must be delivered to the joint express depot 111 Detroit 
or at one of the depots along the fo1 e. A good example 
of a rural freight depot and waiting room, that of Claw­
son, on the Flint Division, is illustrated in the group on the 
preceding page. T he companies interested in the joint ex­
press depot in D etroit issu e a card som ething larger than 
an offi ce calendar, giving an alphabetical li st of towns 
reached by electric express and the time at which express 
cars leave fo r the various towns enumerated. Goods must 
be left at the electric depot one hour befo re leaving time of 
cars. 

Agents are maintained at eighteen points 0 11 the De­
troit U nited Railway system: at ten points on the Rapicl 
Railway system, and at twelve points on the Detroit, 
Y psilanti, A nn Arbor & J '1ck son R,.ilway. 

The greater part of the express and fr eight carried on the 
electri c roads passes through the Detroit joint electric 
depot, but a small per cent going from one point on a line 
to another. The following figures showing the tonnage of 
freight passing- to or from the Detroit depot will give a 
good idea of the volume of business done: 

March. 1902 
D .. Y., A. A. & J. Ry ..................... . ...... . .... . 
D etroit U nit ed Railway .............................. . 
Rapid Railway ..... ................... ...... ......... . 

April, 1902 
D., Y., A. A. & J. Ry ................................. . 
Detroit United Railway .............................. . 
Rapid Railway . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 

Tons 
934,071 

3,3II-497 
1.353,504 

907,202 
3-461,067 

966,678 
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M ay, 1902 

D., Y., A. A. & J. k y . . . .............. . ................ 1,066,358 
De troi t U nit ed Ra ilway ............................... 3,68o,720 
Rapid R ail way ........................................ J ,049, 167 

Jun e, 1902 

D., Y., A. A. & J. .ky .................................. 1,033,773 
D etroi t U nited R aihvay ................................ 3,433,521 
Rapi d R ailway........................................ 915,68", 

July, 1902 

D., Y., A. A. & J. R y .................................. l,I II ,828 
D etro it United Railway ............................... 3,677,636 
Rapid Rail way. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,155,725 

The fre ight business 0 11 th<.'. lJdroit L:nited kailway anJ 
Rapid R ailway systems is under the ch arge of George W . 

already prevail. A charge of 25 cents each for trunks und er 
1 50 lbs. is mad e. 

--- .. ♦•---

Overhead Construction and Electric Power Distribution 
of the Detroit United Railway System 

The overh ead line constructi on on the interurban 
lines of the D etroit Uni ted R ailway is decidedl y var ied 
on the different divisions, because of th e different ideas of 
the orig inal build ers of these lines. T he illustrations here­
with , and with the art icle on the trac k department, else­
where in thi s issue, fro m photographs taken on the differ-

G ENERATOR LEADS BETWEEN STATIONS A AND B 

Parker, g eneral express anJ passe nger ag ent, who is ably 
assisted by A . F. East man, traveling express a~ent, who 
keeps closely in touch with shippers :i. long the line 

A n arrangem ent has recentl y been made whereby bag­
gage can be checked by passengers at any point on th e 
D etroit U nited interurban system , to the rail road depots 

JACKSON 

ONTARIO 

u1t di vision s, illustrate thi s well. H owever, a certain 
standard type of overh ead constructi on is now being put 
in wherever new work is call ed fo r. This is shown in the 
eng raving on another page, g iving th e two fo rms adopted 
fo r future work, one with a supporting brace below 
the bracket, the other without. A truss rod is used in both 

cases, because of th e large amoun t of support 
it g ives with a small ,veigh t of material. T he 
drawing shows the bracket fittings of the O hio 
B rass Company. The tubing is 1f ins. and the 
truss rod ½ in. Two fi gure 8 t roll ey wires are 
u sed . A ll poles are numbered \Vith mil es and 
t enths of mil es fro m D etroit , ,Yhi ch proves a 
g reat convenience in many ways. The exac t 
location of track or line defec ts can be re­
ported by motormen, and it saves th e taking of 
m easurem ent s fo r di stances in plannin g new 
work or making tests of various kinds. 

INTERU RBAN PO W ER DISTRIBUTION 

MAP SHOWING DISTRIBUTION OF FREIGHT CARS ON DETROIT INTERURBAN 

·whil e the system of the Det ro it U nited 
R a ilway, taken as a whole, o ffers splen­
did opportuniti es fo r a comprehensive sys­
tem of alternating current high-tension di s-RAILWAYS 

or to points touched by the steamers of the White Star 
L ine, the D droit & Buffalo Line or the D etroit & Cleve­
land Line. This is by an arrangement made with th e D e­
troit O mnibus L ine. P assengers must , of course, pay for 
the cost of transfer of baggage from the electric depot to 
the depot or dock desired. Baggage is not handl ed free on 
the interurban lin es because of the low rat es of fare which 

tributi on with sub-stati ons for supplyi ng 
both city and interurban lines, no such comprehen­
sive system has yet been begun , since it is lmt re­
centl y that the four interurban di visions were brought 
under the same ownership . T h e power dist ribution is 
therefore by a somewhat temporary patchwork of direct 
current and alternating current. T he accompanying 
map shows the present arrangement of power supply. 
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011 the Orchard Lake di vision running to F armingt on, 
Northvill e and Orchard Lake the power di stribution is a ll 
by direct current with boosters from a power house a t 
Farmiugton Junction. O n the P ontiac division the di stri­
bution is all by direct current from a power house at Dirm­
ing ham. On the Flint division, running from R oyal Oak 
Junction to R ochester , Romeo, L ake Orion and F lint , then~ 
is a direct -current power house, at Rochester, which, with 
th e aid of a boos ter, feeds south q .6 mil es towards D etroit 
as far as Royal O ak, and a lso to Romeo and toward Lake 
C,rion. Tn the power house at R ochester there is an in ­
verted 1·otary convcrte1· nm as a motor from the direct­
current bus-bars of the stati on. This is a S tanley machine 
of 250-kw rated capacity, but is bein g run r eg ularly to tid e 
over present emer gencies :-i t 100 
per ccnt , without goin g above 
its heating or sparkless comnm­
tation limit. This converter 
g ives alternating current at 360 
volts three-phase from its col­
lector rings. This 1s rai sed liy 

step-up transformers to I 5,000 
volts, and transmitted over two 
circuits of N o. 4 aluminium 
cable to sub-stations at Oxford. 

SOME SAMPLES OF OVERHEAD CO~STRUCTION 

I 3 miles north , and A tlas, 30-4 miles north. T he rotarv 
converter s in these sub-stations are started orclina rilv 
( if the voltage on the trolley lines is not 
being lowered by the presence of a car 1. 

drawing current between the power house 

jerked into step. W hen th is lat ter occurs, the main switch 
i:o entirely closed , connecting the converter directly to the 

-t 

alternating-current bu s-bars. O f 
course, this is heroic t reatment to 
get machines into step, but no evi l 
results seem to come of it. A n­
other method of starting these ro­
ta ry conver ters, of course, would be 
to weaken the fields when running 
as a shunt motor , and so increase 
the speed until a point was reached 
where the machine woul d synchron­
ize. To do this more field r esistance 
than is ordina ril y provided would 

have to be used . A modification of thi s plan has ben suc­
cessfully t ried, though not regularly used. T hi s is to run 
the machine up to the h ighest speed possible as a shunt mo­
tor , cut ting in as much field resistance as possible, and then 
momenta rily opening the field circuit altogether , letting the 
machine run on the residual magnetism in the fi elds. Of 
course with a fie ld so g reatly weakened the motor speeds 
up rapidl y and m ust be cut out of circui t before atta ining a 
dangerous speed. , \ s the speed fa ll s, the switch on the 
alterna ting current side can be closed as the point of syn­
chronism is 1·eachcd. .As before ment ioned, the high-ten­
sion lines a rc of aluminum No. 4. T hese two aluminum 

and the sub-station ) by starting them as 
shunt direct-current motors from the trol­
ley line. \ ,Vhen the direct-current voltage 
is so low that it will not bring the rotary 
converter up to synchruni sm by thi s means, 
the ro tary is run up to as high a speed as 
the direct current will bring it , ancl the 
main switch throwing it onto the alternat­
ing-current mains is partially closed. By 
the au xiliary contacts on thi s swi tch when 
it is partially closed , the rotary converter 
armature is connected with the three­
phase !ms-bars through an inductauce 

EMERGENC Y TOWER WAGON, SPECIAL DETROIT DELI VERY 

co il in each leg of the circuit. This cuts down the 
current to a permissibl e amount until the converter is 

lines are of stranded conducto r on l'ruvo type g lass in­
sulators made by the I--l cmiugray Glass Company, of M un-
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cie, Ind. Experiences with thi s aluminum line when first 
strung ha ve demonstrated the importance of educating line­
men who are used to stringing copper to the necessity of 

Fl in t 

The interurban line to \ Vyandotte is ntn from the city 
power houses with the aid of a booster and a 280-amp. hour 
storage batter at E corse. 

CITY l'O\VER DISTR IJ.l lJTIO N 

The city po\\'er di stribution of the Detroit 

~ 

w-LE 
MAP SHOWING SYSTEMS L' nited Railway Company is all l>y direct 

current from t\\'o power houses. located 
diagona lly ,iCross the street from each other 
near R iopell e St reet and the 1·iver front. 
l >ne of these po,yer houses was originall y J 

Atla~ 
Atlas Substation ♦ 
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I ' 
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I \ 
' \ 

I ' 
' ' 

Fan11i 11 •rton • \ . 
e- } .......... Fa 11 11111 g io11 J c . 
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✓ D .C. Pow e 1· S tat io n .. ~ 

D . ...___, 

·-........_ 
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.\ tl Shcll,y 

·. I \ .. t R ochester 
f•A.C. aud D.C. 
. Power Station 

i G 

i 

J r~ .... 

F t!d by din•c t cun t>nt from City Sbtions A & B 

'' Station D 

" E 

., by dinct 1.·urrt'l1t frum S1 :1ti1111 G 

" from 1 •., for,l S ub~rnt ioo 

FcJ f rnn1 .\ll :ts Subf:1:lt ion 

S lrcel H.y.J 1it1rn'.d 

MAP SHOWING SYSTEM OF ELECTRIC POWER DISTRIBUTION, DETROIT 
UNITED RAILWAY 

built hv the Detroit Citizen s' Street Rai lway 
Company. and is call ed Station A. The 
othl' r was built by the Detroit Rai lway Com­
pany. and is called Station lL S ince the 
conso lidation the operation of these two 
)lO\\'er houses has been combined in a 1·ather 
unu sual manner. which. as it affects the elec­
trical di stribution, wi ll be described here. 
The switchboard for both power houses is 
all combined in one power\ house, and the 
two power houses are operated electrically, 
just as if they were o ne. although the en­
g ines and generators a re under different 
roofs with a street intervening. and nothing­
but telephonic means of quick communica­
tion between them. The positi\'e generator 
switchboard leads and shunt fi eld leads in 
Station D c1re n111 ac ross the street to the 
other powt>r house, and there terminate 0 11 

regular ge1,erator panels. Ko switches are 
located in the Stat ion F\. saye the equalizing 
switches on the gen erators, and these are 0 11 

the ne.g·ative side. The negative leads have 
no switch es, but are connec ted permanently 
to the negative and ground. 1\II other 
switches are in Stat ion 1\. The average 
length of the lead s from the Station D 
generators to thei1· switchboard panels in the 
other power lwusc is about 600 ft. T he 
generator leads between the two power 
houses are can-i ed on poles just as if they 
were fee ders. T he accompanying engrav­
ing shows these generator leads bet\\'een the 
two pO\,ver houses at the right ~.ide of the 
street. and also the feeders leaYing Station 
1\ , at the left side of the street. O nly the 
positive leads are brought to the switch­
board in any case, and consequently all 
switching is 0 11 the pusitive side. The 
equa li zi ng switches being on the machines, 
the only 1112i11 switch needed on 3. generator 
panel is a positive switch and ci rcuit breaker. 
T hi s arrangement has worked to the enti re 
satisfaction of all concerned. Tts obj ect, of 
co urse , is to simpli fy switchboard attend-

ance. and to make it possible to nm all the 

allowing a liberal amount of contraction in cold weather, 
as a luminum contracts more than copper, and is not st ro ng 
enoug·h to stand the tensiun that could he put on copper. 

An a lternating current generatur has been ordered for 
the R ochester power house, which will do away with the 
invertec rotary. 

feeders from one hnanl. This makes the ope­
ration of the two po wer houses more Aexible , makes it easy 
to shut down either one of the power houses at night, and 
rract ically makes one power house of them. as far as carry­
ing the load is concerned. T he number and capacity of the 
ge11e1·ators in operation can be adju sted to the load so as to 
g ive the generators a more economical load with thi.:; ar-



J 

OCTOBER 4, 1902.] STREET RAILWAY JOURNAL. 

rangement than if they were supplying different sets of 
feeders. 

.c\nothc1· feature of interest about the switchboard 1s 

fee ders leaving thi s board, 22 are arranged for connection 
tu the high and medium bus-ba1·s, and ro can lJc conn ected 

Lo1•a l E xtt' ll ,'iion 

the use of three sets of bus-bars , which makes it possible to F•~ Fe~ 
1.1'500(',.1,Jc(:J,.,, W n___iii ' ;; r·-,-

l'llll feeders Oil any one of three different volta!!CS. The :?1,103 ',l,m ~- -:;,=i_,_ 

cliai:tram Lelow shows the arrangement. Tw~ sets uf ,/;:;::;tll'""-- ~ - - r-~ / I' 

bu s--:_bars arc run the entire length of the feeder board. .,;'
1

'""11."'' ,,""~:~'..'" '"- /~/ '~ gj, 

. \ third bus-liar rnns part of the length of the feeder board. A @~Afru1;;;~1;:;;;-0(:=~;·~1;;.,;-rj- c:;:J '.~';t , -,, 
Part o fthefeeclerscanbe co11nected o ntoeitherth c hi!:d1ur -- 1 --~--ff ,- s J,:', ie"E,,1,01, 1

,.,,, 

k,w bus-bars, and pa1·t can he thrown onto the low 01~' me- I 1% FigS T,olkJ r~ ' ' 
di um lms-liars. Each feeder has a double throw s ingle-pole : ff i-11 
switch for connecting to either set of bus-bars . . There is I I 

J. paralleling switch between th e medium and hig h voltage rrni1<y Tdq,1,,,,'" un, [ 

bus, so that th,·se can be : 1,i1'::'.0L1i,~Joellll'.rncgom "' :o<:"l'l'" 

t 1ro ,vn tog et 1er. le 10;;ch ncl, },n, l>ou l,lc 1'mns 

'- ,..[ "" , • w ,.o<l Drnckets I 

1 I Tl 

r

:o II D rig 8 1'r y -« n l'onJ Iu s. 

voltage of the highest bus !~ .. :;;!~1

~,

1

.~~: ~,~, ~L

1

:~~1: 8~ 1~a;;ns 
• ~ 2 Feed In per mil e IO pole~ ) 

is about 625,, that of the r a ta "Lenc,:ecllngl,ru,kct 

meclium 575, and that of ' 5 ' o" tr- 1' 0 " ! s!ve~ upwa,dr,lc l ~ 

the lowest 550 when Af b ~;C Tnh;;;; -~,.~,! 'j~r --=--- ~ 1
- ~o~,·~ ~ J -g § 

operated independently. C.,~~{Ey,iw:-'· ,-
1 

1~•· o ..., ;-".--- ~ !" "" / I 

Generators r, 2, 3 and .\, ·,. ,o, " , : 

;;~::c: a(~,~o:~:cc:,/''.vl~i~~; •;~ '. I i 1, £1 '"'! ~ I , 
the switchboard is lo- F?:UJ: ,i I Mi!ea;c Po,t i I I 

connect \vith the lo \V- Tentbso.tbottom ..J., 

cated) are arranged to ,a , . i' }:~~~~t:;~:un,! 1l r1-,,-_·i,,-

voltage bus-bars as shown. STANDARD OVERHEAD CONSTRUCTION I 
1 

• I ~ 
Generators 5, 6, 7 and 8 WITH BOTTOM BRACE I ,, I ~ 
111 Station B, across the street, have their ma111 I' ,, f I 

s,vitches arra1urecl to connect the medium or _=;;-5 -volt bus. 1 '-
1
·- '' 8'1 " --+1

,---
4 'o'c_- 1 ·1 j 

~ - 1-:,,- - -, 
2
,T;,,,.,,,,x n;;-n;I- ... , .•. , ~ __,. 

11

~ '-: I Generator 9 in Station B has on its switchboard panel two -iJ~~;~ ,·0J',~.''.'J;~'1_" ,.;'.~ ,- ~ 
single-pole single-throw main switches, by \\I hich it can be . G,a-d or C,u,hed Slone ) I 

connected to either the medium bus in parallel with 5, 6, 7 STANDARD INTERURBAN OVERHEAD H~i· ! 
1

, 

and 8 , or, on the high-voltage bus-bars, by it self as a 625- J 

volt machine. A new generator now going 111 will be con- CONSTRUCTION Stone F ool :,e -> -·---'-

nected as J'\o. 9 now is. \\Then the two s,vitches on the 
panel of ;,,; o . 9 a re closed the effect is that of throwing the 
medium and high voltage bus-bars in parallel, just as if the 
l'aralleling switch between the two were closed, and, in 
fact, both the paralleling switch and the two generator 
switches are usually closed when these busscs are to be run 
111 parall el. The 625-volt bus is run separately when the load 
1s heavy on outlying trolley sections. \ \'hen ther e is not 

Feeder:-. nrn fr om 
hi ;;h or low lms IJ~r-.; 

f 
I 

F er.- ,lns rnn from 
low 01· m e, lium hns Lor ,

1 

, E 1p1.'l ) i.:1.1• r switd1 es 
Oil gt ncr3.l ur s 

Strct'l R) .Jouni3l 

to the low or medium bu s. O ne matter \Yhich influenced the 
arrangement of the switchboard as it exists at present \\"as 
the fact that the gene1·ato1·s r to 8 cannot be rai sed as high 
a!) 625 volts. \ \Tith the present arrangement they can be 
nm on the shorter feeders, while generator 9, /11 powe1· 
house R, ~upplies the feeders requi1·ing the higher voltages , 
when a high er voltage is necessary. 

In connection with this com­
pany's direct-current (iistrilmtion 
in the ci ty of Detroit, two sets of 
st,)rage batteries ar e empluyed and 
on the \\"yandotte & T rento11 i11-
ten1dJa11 line, which is feel bY 
direct current and boosters fnn;1 
the~e city powe1· house". the1·e i!:, 
ah,J a storage batten-. O ne of 
these city batteri es is. located at 
Station A, ancl the other in the 
no1·ther11 central part <)f the city. 
, \ map of the street railway lines 
of the city is shown he1·ewith, giv-

Generators in Power House .\. 
S treet Ri· J ournal ing the locat iun s of power houses 

SCHEME OF SWITCHBOARD FOR THE TWO DETROIT DIRECT CURRENT POWER STATIONS j ] 
OPERATED AS ONE an - t le st0rage-liattery station 

Gencratol's In Power House n 

s11ch a loa<l, and fo r purposes of economical loading of ma­
chines, it is desirable to nm the high and medium voltage 
bus-bars in parallel, they are so connected. Out of 32 

with reference to the sys tem. The 
fe eder lines along each troll ey line :u-e om:tt ed for 
the sake of ciearncss, !nit they parallel practicalh· 
every trolley lin e, and in addition a special feeder pol~ 
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line runs <.lirectly north from the power house, sup­
plying a number of intersecting streets, and also con­
necting with a feeder along Forest Avenue, whi ch acts 
as an equalizer between lines which it intersects. The stor­
age battery is located near Forest Avenue ancl 1 hird Street, 
and equalizing feeders are run east and west on that avenue, 
connecting to the regular feeders at intersecting streets 
through \ Vestinghouse "Type A'' circuit breakers located 
in boxes on the poles. In shunt around each ci rcuit breaker 
i:, a series of fi,·e incandescent lamps, one of which is put 
:n a Dayton l\Ianufactu ring- Company's signal lamp box 

switches between the interurban and city lines are closed 
to supply the interurban car houses with light and power 
for shunting cars. 

The overhead emergency wagons used in Detroit differ 
in several respects from those kept by most city roads. They 
are pulled by one horse, and consequently are made light, 
with a ladder instead of a tower. The chief novelty, how­
ever, is in having the lower part enclosed. This closed 
top is simply the strong frame for supporting the ladder 
covered with canvas as a delivery wagon top. 

In the emergency houses at St. Antoine Street, near 

DIRECTORS: 
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on top of the circuit breaker box to protect it from injury. 
\Vhen the lamps are lighted, the employee.; have a sig11 in 
the signal lamp that the circuit breaker is open. When the 
circuit breaker is closed, of course the lamps are out. i\ 
lever at the side of the circuit breaker box makes it possible 
for employees to close the circuit breaker a soon as the 
trouble has been cleared from the line. These circu it 
breakers are necessary to make possible the disconnection 
of any section from the equalizing feeders and storage 
battery. The use of automatic circuit breakers outside of 
power houses, sub-stations and cars, where someone is 
constantly in attendance, is by no means common, n or has 
it, as a rule, been found satisfactory in most cases where it 
has been tried. Under the particular conditio ns here, how­
ever, the plan works well. The type of ci rcuit lireakcr em­
ployed is simple ancl requires little attention. and the closing 
of these equalizing circu it breakers is not absolutely neces­
sary to the operation of ca rs, since the direct feeder s from 
the power houses can supply the lines until such time as 
these circuit breakers may be closed. 

After cars cease operation at night on the interurban 
lines the interurban power houses are shut down, and 

Jefferson Avenue, four one-horse emergency wagons are 
kept in readiness at all times . Two of these are overhead 
line wagons of the type just described and shown in the 
accompanying engraving, one is a wreck wagon with tools 
for derailed ca rs and broken clown wag-ons, and one is a 
wagon loaded with hose jumpers for fires. 

The work outlined in this article is under the charge of 
E. J. Burdick, assistant superintendent of motive power. 

-----♦+----

The Org:anization of the Detroit United Railway 
Company 

The schem e of organization and n·lation of departments 
o f the D etroit P nitcd Ra11\yay Co111paEy is shown by the 
accompanying diagram. T 11 some ca!"es the titles are 
rath er misleading, because they are an inheritance from a 
former different arrangem ent of departments. As on 
every well-managed electric railw8 y system the plan of 
organization and assignment of dmies to different depart­
ments has been made in c:ccordance with the talent most 
availabl e to carry on the work of tlie company. 

Lecral ;:111d financial departments report direct to the 
t'> 

t.. 
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president and genera l manager A ll other officers report 
to the general superintendent , wh o in tarn repurt s to th e 
president. 

The offices of assistant secretary c1.11d purchasing agent 
are combined in one man . The superintenden t of tracks 
has charge of all constructio11 ancl 111,untenan ce of way, 
both on city anJ interurba'11 lines. The g eneral express 
and passc 11 ger agent looks after the handlin g arnl buildin g 
up of th e freight business. The assi,.tant general pas­
senger agent has cha rge df all 111 a tt 1.Ts relating to tickets, 
rates of interurban fare and promotion •Jf L, uth regular and 
excursion passeng·cr traffic . The di vision superintendent s 
hc1ve supervisi on of tlte motormen a nd conductors and car 

ln 1895 there was construckd 111 Detr oit a system of 
street railway lines, which under the tl'.rrns of the fran­
chises granted must carry a passeng·er fo r a 5-cent cash 
fare, or a ticket costi ng- 3.~ cents ( 8 for 25 cent s ) between 
the hours of 5 a. m . and 8 p. 111 . Bet ween 8 p . m. and S 
a. m. the fare was to be 5 cent s cash , or a ticket costing 
4± cents ( G for 25 cent s) with univer sal transfers over 

the system fo r one fare. 
This system, built under the fo regoing franchise ter m s, 

was the property of the Detroit Railway Company. This 
\\'ill l,e desig-nated hereafter in this article as the low-fare 
line, and constitut es what is popularly known as the "3-cent 
fa re" road. Prev ious to the building of this system the 

VIEW ON ONE OF DETROIT'S NARROW RESIDENTIAL STREETS 

service 011 each division. The superintendent of m otive 
power is res ponsible for th e operati on of all power h ousl'.s, 
the maintenance of rolling stock and the r epair shops. The­
assistant superintendent of motive po\\ er, who is practi­
call y the electrical engin eer of the cc• mp;my, has charge of 
all line construction and repairs, plans 311 electrical work . 
supervise, ~II electri cal testing and ::idvises with th e super­
intendent o i m otive power in power h ouse electrical work. 
The dutie .:; of the other offic ers are evid ent from their titles . 

Three-Cent Fares in Detroit 

J\s it has been an impression on the part of th e unin­
form ed in various part s nf th e U nit ed States, that a number 
o f street rail way lines in D etro it a re profitably operat ed 
\\' ith a 3-cent fare, in place of the usual 5-cent far e, and as 
argument s based on this erroneo us impression arc 
sometimes advan cecl when street railwa_v leg·islation is 
pending· in o ther citi es, a statem ent of the true state of 
affairs in I )ctn ,it will be in 1Jnler. Thl'.rc is nn street rail ­
way c< impany which ever carried passengers in 1 >etroit for 
3 cents. and there is no thing in the ex periL·ncl'. at Detroit (() 
indicate that a cash fare <Jf 3 cents could ever be made the 
hasis o f successfu l street rail way npera ti<Jn . 

Detroit Citizens' Street Railway Company, w hich was 
the principal company in the field, and the Detroit, Fort 
\Vayne & Dell e I sle Railway Company were carrying 
passengers on a 5-cent cash fare basis, with six-for-a-quar­
t er tickets, but were required by their franchi se to honor 
eight-for-a-quart er "workingmen's ticket s," as they were 
called,lJetween S :30 a.111.and 7 a.m.and S :15 p. m. and 6: 15 
p. 111. The Detroit Railway Company owning the low-fare 
lin es was operated as an independent concern for about , ___ :) 

years, after which it fe ll into the hands uf the stockholders 
of the Detroit Cit izens' Street Railway Compan y and De­
troit, Fort 'Nayne & l\ell e I sle Railway Company. Since 
then all the roads have been practically operated as one , 
a lthough actual consolidation into the one company, the 
Detroit LTnitcd Ra ilway Cumpany. was not effected ,111t il 
early in l~JOL A ll the lines are, of course, operat ed in 
com pliance with the terms o f the franchises und er which 
they were built. The six- fo r-a-quarter ti ckets were cli s­
conti11uccl nn the 5-ccnt lines in I8l)8, after thL' cnns<> lida ­
tinn of management. 

.\ s the present 111a11a!_; l' t11l·nt has never liccn a l, lc t() gd 

an accur;:i tv statc111n11 111 the 1JJ)lTati 11 0 - expenses of the 
Detroit Railwa _v under it s ori ~inal 0\1·1H'rs. it is impossible 
t n say hll\v lon g· the system cnu ld have been opera ted indc-
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pendentl y, before requiring a receiver , but enough is knmvn 
from present conditions to make sure that it could not 
have been for long. The merging of the two systems has 
made the profit s of the combined lines average up fa irly 
well by making the earnings of the 5-cent lines supply 
the deficit on the cheaper lines, and by making possible 
g 1·eater economies in operation through the elimination of 
( ,n e set of operating· office rs and assistant s. a s well :.i.s in 
numerous other small ways. 

Tn the year 1901 the average fare r eceived per pass,~nger 

;idvocates of 3-cent fares is that they increase traffic and 
µ:ross receipts enough to compensa te fo r the lo\\"er revenue 
per passenger. This is di sproved by the resu lt s in Detroit 
just stat ed. since both lines serve almost identically the 
sam e territory. Great care is exercised by the manage­
ment to maintain the car service as full y up to the traffic 
demand s on the lo w-fan~ line as on the high , to avoid any 
appearance of attempting to force th e public to use the 
high er fare lines. Th e lower fa re lin e is under some in­
herent disadvantages as to routes , because it was built after 

VIEW ON ONE OF DETROIT'S WIDE RESIDENTIAL STREETS 

un the city lines uf the Det ruit United Railway, inclu J ing 
both the hig h and low fa re lines, but not including in terur ­
ban lines, was $0.o.p 5. T he average fare ptT passe11ge1· 
un the low- fare line was about $0.03rio. Uf all the passen­
gTrs Gl1Tiec1 in the city, 33 per cent were carried un eight ­
fur -a-quarter ticket,-. T\\'enty per cent uf all the passen­
gers carri ed in the city wen : can-i ed on the low- fare line, 
zin d I 3 pe1· cent were carried on workingmen ·s eight -fo r-a­
c1uarter tickets. between 5 :30 a. rn. and 7 a. m. a ncl 5.15 p. 111 . 

and 6: 15 p. m. on the 5-cent lines. The mileage uf the lo\\"­
f are line is 57.9, and that of the high-fa re lines is 12~).~l. su 
that the low-fare line has not only fail ed to attract by 
virtue of the low fares a larg·er proportionate share of the 
busi ness in dollars and cents than the hig h-fare lines, but 
has fa il ed even to caITy as many passengers· in proportion 
to mileage of track at a low rate as the high-fare lines have 
al 5-cent rates. Of course a ll the passe11gers carried on 
the low-fare line do not get the low rate since the cash fare 
is 5 cents and transfers to 5-cent lines are given only upon 
payment of a 5-cent fare. Rut this docs not alter th e fact 
that the 3~-cent fa 1·es taken on the low-fare line , are onl y 
20 11er cent of th e total, whil e th e mileage is 30 per cent of 
th e total. 

T he usual argument made fo r financial justification by 

all the widest streets and m ost direct rnutes were occupied. 
From the foregoing figures it is evident that the eight­

fu1·-a-quarte1· ticket does not appea l strnngly enough to the 
pocketbuuk of the 111aj o1·ity of the pe(Jple so that they will 
take the trnuble to take advantage of it. 

Prior to August, 1898, as stated , there was a universal 
volunta1·y six-for-a-quarter ticket on the high-fare lines. 
T he average fare per passenger on all the city lines was 
$0.0404. The six-fo1·-a-quart er tickets were then abolished 
on the high-fa1·e lines, which had the result of bringing the 
average fare on all ci ty lines up to $0.0425, although some 
hacl urged that thi s move would decrease the average fare 
hy driving passengers to the cheaper lines or to walking. 

From th e maps in thi s issue it will be seen that Detroit 
has a number of brnad th oroughfares radiating directly from 
the bu .-. iness part of the city to the outskirts. These streets 
were occupi ed by 5-cent fa1·e lines, with eight-for-a-quarter 
workingmen's tickets rnon1ing and evening, long hcfo1·e the 
low-fare line came into the fi eld. \iVhen the low-fare line 
was built it had tn take more inclirect routes and narrower 
streets, but they reached nearly every portion of the city 
served by the 5-cent lines, and hence the greater portion 
of the people of Detroit have but to choose between th f' two. 

In 1901 the Detroit U nited Railway operated for about 
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54 per cent of the gross r eceipts. The gross receipts on the 
city lines averaged $0.0425 per passenger, so that operating 
expenses, exclusive of fixed charges and sinking fund, to 
retire the bonds at the expiration of franchises, were 
$0.0229 per passenger. It does not require elaborate argu­
ment to demonstrate that with a fare ave1 aging $0.036 on 
the low-fare lines, and operating expenses $0.0229 per pas­
senger, the remaining $0.013 I will not begin to pay interest 
on the investment and sinking fund , which sums, on the 

The General Passenger Department of the Detroit 
United Railway System 

Before discussing th e work of the general passenger de­
partment of the Detroit United Rai lway, it will be in order 
to explain the conditions which make necessary the estab­
li shment of su ch a department on th e part of this company. 
T he company owns. not onl y all the city lines of Detroit 
but owns or controls 301 mil es of interurban lines. On 

TH E YOLANDE PARLOR CAR 

majority of large street railway systems of to-day, amount 
to from $0.015 to $0.025 per passenger . In this connection 
it should be borne in mind that the average receipts per 
passenger on the low-fare line would be lower than $0.036 
but for the fact that i:·1 order to obtain transfers to 5-cent 
lines a 5-cent fare is often paid on the low-fare line. How­
ever, it is not within the province of this article to speculate 
on what would be the case if the conditions were different . 
Its purpose is rather to set forth a few facts and figures on 
experiences with low fare s in the city of D etroit. 

From the foregoing the following conclusions can be 
reached.: 

I. T he g reater part of the street car-riding public cares 
very littl e for saving fares, as is shown by the small per­
centage taking advantage of the privilege. 

2. The slight difference in directness of the routes and 
the necessity of purchasing tickets to obtain low fares. are 
suffici ent to counteract much of the advantage of the low 
fare in the public mind, and the public seeks the con­
venience of the momen t and saving of time rather than a 
saving of 1i cents in car fare. 

3. The low fares ca rry so littl e weight with patrons 
that there is no increase of riding due to the reduction of 
fa res bel ow 5 cents: hence there is nothing in th e argu­
ment that an increase in passengers carried will follow re­
d nction of fares below 5 cent s. 

4. It costs as much to ca rry the passenger who pays .1 } 
cent s as the one who pays S cents. anrl the dC'ficit whie-h 
would occur in tl1 e form er case is only made up by th e 
fact that on the entire city system the number of 5-ccnt 
passengers brings the average receipts up to $0.0-1 25 per 
passenger. 

s. There is alwavs a happ:v medium. Ti passc11 gf'r s 
\\'e re charged $1 per 1·idc the income. g-ross 01· net. would 
11nt hl' as !.!"reat nn street railwavs as it is now in /\mcrica. 
T he nickel seems to h~ tlic happy medium. 

the interu rban lines there is as much necessity for a pas­
senger department to take care of the matter of tickets, 
rates, promotion of traffic and excursion business as th ere 
would be on any steam road. Furthermore, as regards the 
city lines. Detroit has a class of business wh ich is but little 
considered in many cities, but which is a very important 

INTERIOR OF THE YOLANDE 

one in Detrnit, namely, that com in g- from c- u111•11er visitors 
and excursio ni sts, who are in the city hut a short time, and 
would naturally wish to see as much of the city as possible 
in that time. There is probably no city in 'Lhe United 
States \\'hich has as many excursi()ns and conventions 
vis iting it during- th l' summer months as Detroit. 

Several facto rs ha n· coml>i11cd t, • produce this state of 
affairs. Dctrciit is in it self an attractin city, and as it is 
located at a Cl' lltral point on the system of Great Lakes. all 
the traffic ()f the Great Lakes passes up and down the 
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D etroit Ri ver, anJ all passenger boat s stop at Detroit. 
Excursion steamers run daily from Detroit to many points 
on Lake E ri e and Lake Huron. th e ex cursion business 
from Tol edo and Cl evelancl being especially large. Thus, 
,,·hil e th e D etroit P nited Rail\\'ay is forced, in a m easure, 
to divide it s pleasure traffic with the various st eamboat 
lin es , those very steamboat lin es also bri ng it a large num­
ber of out-of- to \\'n vi sitors. who are amo ng its best patrons. 
p rovided th e lm siness is properly looked after. This work 
com es under the supervi sion of John H . Fry, ass istant gen­
eral passenger agent . who has recently been giving spec ial 

D HROIT UNIHO WHKLY. 
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Knowledge with the genera l public of how the electric 
railways and the boats unite during the summer in rendering 
an ideal se rvice to those traveling during that period, is in the 
nature of valuable information. If for any reason it is incon­
venient to visit the Flats a t the time you can reach them by 
boat, a trolley car will land you there, the time that you have 
to enj oy that delightfu l resort before taking a down boat de­
pending upon the time you can take the car. The same is true 
of all points on the American shore between Detroit and Port 
Huron, as it is as to Grosse Ile, Trenton and such other 
points as the boats touch down the rive r. 

To those living ou t of the city, to whom the suburban 
lines a re available, the advantages a re except ional. For in­
stance, and just by way of ill ust ration, a party may run in 
from Flint over the electric road in the morning, see the 
prettiest parts and chief points of interest in Detroit on the 
Yolande, board one of the magnificent liners for Buffalo at 
4 p. m. , reach that city at 7 a. m. the next day, take a trolley 
ride to the Falls, see all that is most imposing and beautiful 
at N iagara, having ample time and opportunity, return to the 
boat -in the afternoon and be back in Detroit the next morn­
ing. This is a part icularly attractive outing, to be commenced 
on Saturday morning and to end with the r eturn home on the 
Monday following. The same opportunity and scores of oth­
ers that cannot be mentioned in so brief an article are open to 
a ll within the large territory tributary to this service. 

H e-They tell me that your fri end Madge is connected 
with the best families in Detroit. 

She-Yes-by telephone. 

The Bible Conference will open at Lake Orion July 18th 
and continue unti l July 29th. The big suburban cars take 
you to the doors of th e meeting hall. 

If a trolley meets an auto going to the Fair, 
There's the trolley, where's the auto? 

Echo answers "Where ?"-Cleveland Plain Dealer 

tages of the Detroit United ca rs fo r sightsee ing by som e 
particular excursion. 

In th e \\"ay of more permanent and expensive lit erature 
there is one pamphl et entitl ed "Detroit , 1902," of sixty­
fo ur pages, well illu stratecl , with half-tone engra,,ings, 
art isti call y grouped , several to each page. These engrav­
ings are from photographs taken of various attractive spo ts 
around the city of Detroit. E ig hteen pages are devoted 
to D etroit; the balance of the book to points around De­
troit, timetables, rat es and adverti sem ent of steamboat 
lines. Th e idea of thi s book was prim arily to call atten-

DETROIT UNITED ·WEEKLY. 

HOW AND WHERE TO GO. 
This time tab le is subject to c hange without notice. 
SUBURBAN )LUL\VAYS. DETROIT UNITED RAILWAY, 

(Opera t e.s a ll Detroit Clty Lin es. ) Time Ta bles-Suburba,n Lines. Cars 
run on ,DetroH local time. 

Wyandotte Division.- For Trenton half hourly 6 :03 a. m. to 
10:35 p. m. a nd 11:35 p. m. First car one hour later on Sundays. 

Pontiac "Division.-For Pontiac, 6 a. m., 7 a. m. and half hourly 
untll 7 p. m. Hourly until 11 p. m. First car one hour later on Sun­
iays. 

Orchard Lake Divislon.-For Northville, Orchard Le.ke and 
Pontiac , hourly, from 6 a. m. until 11 p. m. First car one hour later on 
Sundays. 

Flint Division.-For Rochester and Romeo at 6 a. m., and every 
hour .ther eafter until 11 p. m. For OT!on, Oxford and Flint, every hour 
trom 6 a. m. to 9 p. m.; al so for Orlon and Oxford, a,t 10 and 11 p. m. 
Cars o n Wyandotte divis ion start fro mCadlll~ Square, and all other 
cars from corner Woodward a nd Jefferson avenues. Last car on all 
mburban lines leaving Detroit wait ,!or the theaters. Waiting room, 70 
~oodward avenue. 

Rapid Railway Systen1.-For Port Huron hourly, 7 a. m. to 

~nt1 n;'.i :~rm:'1~o;
1
~~n~1:~~~sh~~~lySh~r!· fl~/0 

hriiriy:r'G:~n~- h~~r~~ 
9 :30 p. m. and, 11 p. m. Waiting room, 70 Woodward avenue. All cars 
s tB!l"'t from Michigan Central depot. 

Detroit, Ypsilanti, Ann Arbor & Jaekson Ry.-(Standard 
time.)-Through cars Detroit to Jackson hourly from 6:00 a. m. until 9:00 
P. 01. For Ann Arbor half h ourly from 6:00 a. m. until 10:45 p. m. First 
ca-r one hour late r on _s_un_d_:1-"y-'-a'-. ----,---,---:, 

PLEASE NOTICE THIS. 
The yellows, greens and reds, which since the installation 

of the service have been used to distinguish the suburban cars, 
will soon be disposed of. Soon there will be only one color 
for these cars that rush you past farm houses and quiet lakes 
and sylvan scenes. A ll our suburban cars will be but one 
color, and that a wine-maroon. The colors of Joseph's coat 
were all right for a while when the suburban service was new 
and the people were yet unfamiiiar with our out-goings and 
in-comings. But now we are all pretty well accustomed to it, 
the lines, the routes and the time-tables. We not only know 
now where we want to go, but we know on what corner to 
take the Big Cars and the times of the leaving. 

After this, you must look for the sign on the lower 
right hand side of the front vestibute, which will be 
absolutely unmistakable. It will by day be large and 
black,· and unequivocable. By night it will be illuminated. 
Even in the heart of the city, where these Big Cars cross and 
intersect one another's lines and leave on about the same min­
ute, there can be no confusion-no mistaking colors, no futile 
attempts to convince the conductor that he is on the wrong 
track, if you will read those signs, carefully, dispassionately, 
thoughtfully. These are one of the few varieties .of signs to 
which one can pin his faith and retain one's self-respect. 
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attention to vanous excursions corning to Detroit from 
out-of-tmvn points. It has been th e experience that unless 
the m embers of an excursion arc posted before arriving in 
D etroit as to th e possibiliti es of sight-seeing by m eans of 
th e electric lin es . that th e patronage of many of them wi ll 
be lost , and that it is useless to attempt to reach t hese people 
a fter they have arrived at th e dock or rai lroad clc11ot in 
D etroit. Th e practice has been L> egun, therefore, of send­
ing out traveling passenger agents to di stribute li terature 
adverti sing th e D etroit Pnited :Railway lines on excursion 
boats on the way to Detroit. Detroit U nit ed Railway 
literatu re has also been scatt ered among northern O hi o 
citi es, from which there is consi derabl e traveling to De­
troit . The adverti sing- literature publish ed by th e general 
passenger department fo rm s an in terest in g collection. This 
literature takes the fo rm of both sm all fo lders an d m ore 
pretentious pamphlets. The small fo lders are u sually 
gotten up for som e special occas ion- advertisi ng advan-

tion to Detroit as a desirable place to make a summ er 
v1s1t. A nother booklet, entitl ed "1\long th e \\'ay," has 
been publ ished especially to advertise th e Rapid Railway 
System, the passenger departm ent of wh ich is in comm on 
with the Detroit U nit ed Railway. T h e compan y m akes 
liberal use of th e cam era and half-tone engravings in the 
preparation of all of it s advertisin g literature where thi s 
is possibl e. 

For the spec ial b enefit of visito rs from out of town, an 
c•hservation parlor ca r , ''The Yolande," makes five two­
hour trips daily over th e Detroit e nited Rail way system 
within th e city. T h ese cars leave Cadillac Square at 9:00 

a. 111., r I :oo a. 111. , 1 :oo, 3 :oo and 5 :oo p. 111 :, giving a two 
hours' ride over th e m ost int eresting· and attractive st reets. 
The fa re fur th e rou nd trip is 25 cents. \ \Then large ex­
cursions come to town . calling for greater seating capacity. 
c1d clitional open car s are run in the summ er. "The Yo­
lande" is well advertised around th e hotels and also by 

r .., 
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itself, as it stan<ls wa1t1ng for passengers 111 front o f the 
Russell Hou se, on Cadi llac Square. It carries a full length 
sign, reading: "Take This Car to See Detroit 111 Two 
Hours." The sign 1s prominent -without being obtru sive . 

D ET RO IT U N IT E D RA I L WA YI 
J:M:POR.TANT 

PASSENGER'S REGEIPT FOR FARE PAID 

~~!J~:€J.:0~1~t::dn1:~~~':1d0

~~~~

1~h=1=~~~~f;!!r,~c~~= 
Retain this check ualil 

1 1 

s,do, A I 

;:::•tr'~::irn::;:~~~•:;1, I o o 41 

!!I, G~T~~o~.°ING s~~!r~N~NLY i i 

l6 To Crago From Royal Oo.k Jun ction 9
9
c
0
: 

7 To Morris From Roya I Oak llmlb 
8 To Howo's From Cemetery Cornau 88 
0 To My er'• From Sta rr's 87 

112 To Updike's From Clawson 85 
il6 To Irish Road From Council Corners 84' 

1

~7 To Atl.i t From Big Beaver 8:Z 

~: ~;~~;!~h ~~:~ ~:::::•, ~~ 
24 To Sunni slde From Troy 171!1 
'.2~ To P,1,d dl1on11 From Sti le's 76 
:27 To- Speneer'l from Wes t Utica 7~ 

~

'29 To Ortonvlllo Fro m Stooo Shop 7
7
~ 

0 To i( ent'• From Hamlln't !l 
32 To Ulilso'S" From Sn ook't 10 
I~ To Overh,ad L!tldgo t:: ~;i~"cfrf,, Ju.ctlon i6~ 
l313 t !:~:~,, from To10 L111• ~ 
/38 To O;,.kwood From Bromley'• 6a: 
!4Q To Val en tlne', From Good 1sen 60 

~

l Tti Hol&teln't From School Hou~ 68 
6 To Oxford From Fl'Je Polnh , 6&1 
7 To Balley 't Fro m Rudd'• Mlllt 63 

1
48 To Ben)aml n'• From Lake Orlof\ 6Q 
SO To Lake Orion From BenJ~mln'$ i.8 

~~ t ~u._!d~ol~~~h t~; ~:~:(~' :~ 
's8 To Schaol House from Holstein'• t2: 
i6C To Goodlson From V9l en tlrw'1 4~ 
l62 To Br omley'• From Oakwood 38 
:S4 To Town Line From Cowd~n• • 36 

1

67 To l akuOrlon Ju11cUon. From Wade's 36 
68 To Rochei ter From Overhead Bridge 33 
176- To Stoney Creek From Lean'• 32 

1+i i: !na~~:!ue ~~:: ~:;;~s;lllo ~ 
~ i: ~:~!~n't ~~:~ !::~~s°:~~. ~~ I~: t' ~~:~:~:;r. ~~:: ~~~~~.s~de ~i· 
Ti To Wes t Utica From Goodrich 20 
76 To Was hington From Allas 171 
6 'fo St llet From Irish Road 16 

J i: ~:~b' i ~;~: ~~~Ir~~• i5 
9 To Delaney's From Howe1t 8 
9 To Harris From Morr is 7 

:SO To l( nlght's From Crago 6 
~ To Wlllle11 From Howud1t 3 
~ To Bower m~n•s fr om FLINT 0 
182 To Big Bomr i 

~ i: ~:~~~l~r~rner; 
'86 To Romeo 
:S6 To c1~wson I 
!B? To St~rr's I I 00 41 
~ ~: ~:;:1101fuc:r~~:• ---'---~----II 
~ To Roy1l~kJvnction 
• lo SI• MIio Rood Flint Division 

Scrin A 

Detroit United Raihva:y ii 
P at, applied fo r. 

The Rapid Railway sys­
tem has for som e time 
published a timetable and 
fo lder, after the order o f a 
steam railroad timetable, 
but containing rather 

90 from Roy~I O,. 'k Ju nction 
90 From Rti y~ I 0.ik l 1m1h 
88 Fr om Cemetery Corners 
87 f rom St~rr's 
85 f rom Clawson 
81 Fr om Council Gorner1 
82 From Big Beaver 
61 From W.:ittle's 
79 Fr om H,ur ls 
78 From Troy 
76 From Sllln 
71 From Wei t Utica 
73 From Stone Shop 
71 From H.:imlin's 
70 From Snook's 
68 f rom Rochester 
67 Fr om Lake Orlon Ju nc tlof! 
61 From Town., Llne 
62 From Bromley's. 
60 Fro m Good1son 
58 From School House 
55 Fr om Five Pdinh 
63 From Rudd's Mills 
60 From LJke 0tion 
48 Fr om Benjamin's 
47 from Bailey's 
45 From O,ford 
i2 From Hols tein's 
40 From Valentine's 
38 From 01k ~ood 
36 from Cowden's 
35 f rom WJ,Je's 
33 f rom Om head Bridge 
32 Fr om l ease's 
30 f rom Ken t's 
29 From Orton'Jille 
27 From Spencer' s 
25 From PJd dison's 
24 from Sunnyside 
22 From Rh cde's 
20 Fr om Goodrich 
17 f rom Atlas 
15 from Irish Ro~d 
12 From Updi ke's 
10 From My er't 

8 From Howe's 
7 From Morris 
5 From Cngo 
3 Fr om Howa rd's 
0 From FLINT 

To Cngo ~ 
To M1irrls 7 
To Howe's 8 
To My er', 10 
To Upd ike's 12 
To Ir ish Road 15 
To Atlas l Y 
To Goodtlch 20 
To Rh ode', 
To Sunnyside .24 
To Paddison's 25 
To Spencer's 27 

~~ ~:~~~:Ille ~ 
To l eJse.'1 :?2 
To Over head Bridge 33 
To WJde't 35 
To Cowden's 36 
To 0Jkwood 3C 
To V.:il en line's iO 
To Hol stem's 42 
To 0Jford 45 
To Bailey's 47 
To Benjamin' • 48 
To bke Orion 50 
To Ru dd's Mills 53 
To Five Poin ts 55 
To School House 5S 
To Goodison 60 
To Bromley's 62 
To Town l ine 6~ 
To Lake Orlon Juuct1 on 67 
To Rochester 68 
To Stoney Creek 70 
To Sn ook's 70 
To Watenille 71 
To Ham lin 's 71 
To Butt' s 73 
To Stone Shop 73 
To Lockwood's 7! 
To Wes t Ulica 74 
To Wdshington 76 
To Stiles 76 
To L~mb 's 77 
To Troy 78 
To Oel~ney's 79 
To Harris 79 
To k:n1ghl's SO 
To Wattle's 81 
To Bowerman's 82 
To Big Beaver 82 
To Predmore's 83 
To Council Cornert Bi 
To Rom eo 8S 
To Cl~wson 85 
To Starr', 87 
To Cemetery Corners 88 
To Roy~I O~k Li mits 93 
To Roy~\ O~k Junction 90 
To Six Mlle Ro~d 95 

FLINT DIVISION FARE RECEIPT, FRONT AND BACK 

more cle;;criptiv e matter than the ordinary steam road 
tim etable. This 1s th e standard timetable folder, 
size 4 in s. x 8½ ins. No special timetable folder of 
the interurban lin es of the Detroit U nit ed R ailway 
lines is publish ed. but the timetables of all th ese lines 

RAPID RAILWAY FARE RECEIPT 

;ire g iv en tn the official railway guicle of the internr­
ban lines of Cleveland, D etroit and Toledo, which is issued 
monthly by th e E lec tric Railway Publishing Company, of 
Detroit. This is a company of which several officials of the 
Detroit United Railway are directors . This guid e is dis-

trilrnted fre e 0 11 all interurban cars of the lin es to which it 
relat es, and at all ho tels, depots ancl waitin g room s. For­
merly thi s compan y publi shed ti111ctables of all the c1t1es 
enumerated , but recently onl y those radiating from De­
troit and T oledo have been given in full in the Detroit 
edition, and m ore detailed infor111ati on has been given in 
regard to Detroit lin es. This fo lder contains a map of 
electri c railway lines diverging from Detroit, timetables of 
all these lin es and an index of towns and villages reached 
by elec tric interurban liues, g iving th e line on w hich they 
are locat~cl. the distance from Detroit, the fare and runuin g 
time from Detroit. 
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ORCHARD LAKE DIVISION FARE RECEIPT 

In order to keep m ore closely in touch with the riding 
public, the "Detroit U nited \ Veekly'' has been started for 
fr ee distribution on cars, and judging from the demand it 
is being well reacl. This is a four-page folder, 4 ins. x 6 
ins., printed on cheap paper, and the present edition of 

10,000 was soon exhau sted 
This weekly publication 
serves two purposes. First, 
to call the attention of the 
riding public to some of the 
inh erent difficulti es of st reet 
railway operation, which 
can be much relieved by 
th e co-operat ion an cl 
thoughtfulness of the pub­
lic; and, second, to keep 
th e attractions along the 
street and interurban lines 
before both strangers and 
the people who live in De­

tro it , ancl who are consequ entl y very naturally inclined to 
become indifferent to th e good things close at hand. This 
is the only way a st reet raihYay company has of talkin~- with 
th e public, and it is undoubted ly often th e case that the 
compan y 's rul es and regulations are mi sunderstood and 
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cundemned, as they \\uul<l nut be if the cumpa11y could talk 
to the public through the medium ui such a publicaticm. 
Tu put it !Jrietly, the ··JJetruit United vVeekly"' is pulllished 
with the purpuse uf keeping the public in closer tuuch and 
sympathy with the aims uf the cumpany tu give good ser­
vice. 

1 his department has the adjusting uf ra tes of fare and 
the selection of tickets under its charge. Different fo rms 
of tickets are used on each of the interurban divisions. 
These divisions were originally built by different compa­
nies under different franchises. ln some cases · the too 
eager promoters accepted franchises with regulations as 
to rates of fares in the various villages passed through, 
which have caused much trouble in the regulating of 
through fares. T his simply serves to call the attention of 
interurban promoters to the importance of hampering 
themselves as little as possible by the acceptance of fran­
chises requiring different rates per mile over different por­
tions of the road, since it is desirable that th e rates be as 
uniform as possible. They will be complicated at best on 
most interurban systems, and simplicity is worth a great 
cleal. 

O n the Pontiac Division there is practically no ticket 
problem at all , as there are but four rates of fare outside of 
the city limits, namely, 5, IO, 15 and 20 cents. O n. all cars 
of whatever division the fare inside the city limits is 5 cents , 
and is collected in the city and rung up on a register, just 
as if it were a city fare. T he interurban cars belonging to 
the Detroit United Railway proper are run into the city 
by the same crews that handle them over the interurban 
lines. The cars of the Rapid Railway and the Detroit, 
Ypsilanti , Ann Arbor & J ackson Railway are taken into 
the city by different crews than those which operate them 
inside of the city, the city crews being in both cases em­
ployees of the Detroit United Railway Company, and a col­
lection of fares being made just as if it were a city car. O n 
the Pontiac Division the four rates of fare are registered 
on an Ohmer register, adapted for th em. O n the Flint 
Division the rates are more complicated. A long ticket, 
made by the A merican T icket Company, of Toledo, is 
used. T his has on its face in consecutive order all the 
stations on the line with the fare from the city limi ts. A 
different color is used for each di rection. These tickets are 
carried in a holder, which can be set to tear the tickets at 
any desired point . The face of the ticket is torn so as to 
read from one point to another, and the difference between 
the fares opposite these two points indicates the fare paid. 
The back of this ticket is arranged in reverse order to the 
front. The stub, which is left to the conductor , is turned 
in to the auditor's office, and on the reverse side can be 
found the reading to correspond with the face, which was 
torn off and given to the passenger. On the O rchard Lake 
Division affairs were most complicated; a ticket made b y 
the National Ticket Company, of Cleveland, has been 
adopted. On this ticket the apparatus in stead of consisting 
of two slides, both of which must be adjusted, consists of a 
square, which is carried in the conductor's ticket book . 
Having brought the square to th e two towns between 
which fare is to be paid, the conductor tears off that part 
of the ticket not covered by the square, g iving it to the pas­
senger, who then has the amount of fare paid in the bold­
face type in the lower left-hand corner of his receipt. For 
the benefit of the auditor 's office this same figure is put in 

small type in the next space below, so that the fare which 
has been paid can be read 011 the stub. 

Un the H.apid Railway system th e regular steam roa<l 
duplex cash fare receipt is used, and as far as possible 
tickets arc su ld at statiuns, though the number of pas­
sengers carried on tickets is very limited. 

Tests on Energy Consumption of Electric Car~ in 
Interurban Service Around Detroit 

Test::, un the power consumed by electric cars in electric 
interurban service having not as yet been very extensively 
carried on, the results of a few tests made on cars in regu­
lar service on interurban electric lines radiating from 
Detroit may be of value as showing the power require­
ments of cars in such service. 

O n the Detroit U nited Railway Company's ~ystem, E. 
J . Burdick, assistant superintendent of motive power, who 
has charge of the electrical work of th e company, has not 
made any g reat number of tests, bEt ti1e few which have 
been made were carried on with gre~Jt care as to accuracy 
of instruments and observation. Car tests No. 10 and 12, 

made by l\lr. Burdick on interurban cars of the Detroit 
United Railway, have resulted as shown by the accom­
panying curve and data sheets. These two tests were both 
made between the interurban waiting room in the city of 
Detroit and F lint, Mich., a distanc•~ of 67.8 miles. Cars 
were in actual service in each case, and these tests may be 
taken as representing fairly well the average conditions of 
interurban service on the Detroit United Railway system. 
Car test No. IO covers a complete round trip. Car test 
No. 1 2 covtTS onl y the distance southbound from Flint to 
Detroit. Test No. IO is recorded by two sets of curves_ 
une set relating to schedule speed, and the other set relat­
ing to po\\er consumption, as recorded by a carefully cali­
brated T homson recording wattmeter. On the test sheet 
Nu . IO the power consumption and schedule speed curves 
are both laid out on the same general plan, and both are 
distance curves. The schedule spt-ed curves shown are 
from time readings taken at various mile posts. T he aver­
age schedule speed is shown by straight lines between ter­
minals, so that the variation from the average schedule 
speed for various parts of the line can be seen ar a glance. 
In addition to these curves there are curves on the same 
sheet showing the schedule speed between various points 
along the line. This, of course, varies considerably. In 
this test the highest schedule speed noted between any two 
points was slightly over 35 miles per hour, for a distance 
of about 3 miles. In car test No. ,2, made on the same 
kind of car and over the same route as No. 10, curves are 
g iven similar to those in No . IO, and in addition are plotted 
the readings of ammeter and voltmetero As the data in 
connection with both of these tests is incorporated on the 
curve sheets, it will not be necessary here to recapitulate 
those figures, but as going to shovv the probable accuracy 
of the result s, attention may be called ~o the fact that the 
average power input , as taken from I he readings of the re­
cording wattmeter in test No. 12, is J4-9 kw. T he power 
input, as fi gured from the ammeter and voltmeter readings 
(502 volts multiplied by 7I amps.), is 35.6 kw. The dif­
ference between the results arrived ~t by the two separate 
means is therefore so close as to justify considerable con:fi-
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dence that the results can be depended upon, and a fu rth er 
check un their accuracy is t hat tests ?\ o. 10 and 12 also 
correspond \'ery closely, as can be seen from the fo llowin g 
table, which g i,·es the comparati ve figures un che south­
bo und trip fo r both tests: 

Compari son of car tests on Flint Divi sion, Detruit 
U nited Railway. snuthhound trips: 

Car 10 
Date F eb. 25, '02 

Car weight... .. .. . . . . . 33 tn ns 
Car length oYC r a ll. . . .. ..... .. ...... 5 1 feet 
Mil eage of trip . . . .. ..... . . .. ... ..... 67 .8 mil e 
Number of st ops . . . . . . . . . . . . . . . . . . . . 43 
Stops per mile . . .. ....... .... 0.65 

Tim e con sum ed o n trip... ... .. . .. . .. 3.57 hour s 
AYerage spee d, mil es per hour........ 19.0 
Kil owatt hours. tnta l. .. ............. 11 1 

Kilowatt hours. per ca r mil e .......... 1.64 
\•Vatt h ours, per ton mile. . . . . . . . . . . . 49.6 

Car IO 

Jul y 2 4 , '02 

33 tom 
5 I feet 

67.8 mil e 
41 

0.60 
3.25 hou r s 

20.8 

113 
1.68 

50.9 

The cars upon which these tests were made \\'e re the 

The accelerating current \\"i ll usualiy reach a maximum oi 
300 amps. tu 350 amps., when the mowrs are thro\\'11 in 
multiple , though if the car is behind t im e or the g rade 
slig htly ascendi ng, thi s will reach 450 amps. The track 
o,·er which th e two fo regoing tes t .; \\'ere made is mainly 
60-lh. standard T -rail. 

- ---.+- - - -

Train Despatching on Interurban Railways Around 
Detroit 

All the e;ec tric interurban rail ways r :H.liating irom De­
troit operat e und er despatcher's onkrs g iven by telephone. 
Th e 111 .: t l1 ods u sed by th e three different managements 
which operate th ese lin es are ve ry similar and differ only 
in detail. In each case teleph ones are located in cabins 
or booths at sidings along the line, an d 11 0 attempt is made 
to ca rry tcl ephonc in st rum ents on the ca rs. T h e o:-ders 

Car -7/ 10 \Yt. :,.3 Ton s 
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CAR TEST NO. rn, DETROIT UNITED RAILWAY 

sam e in weight and equipment , a.;; sten from th e data 
given . They have seats for nineteen in the smoking com­
partment ancl thirty in th e rear compartment. The hot­
water h eater and closet in the r ear of the m ain compart­
m ent take the room of fo ur seats on one side o f the ca r, and 
th e space o pposite is left vacant as an aisle, being at th e 
rear of th e car, wh ere unobstructed exit is desirabl e. 
Although no accurate info rmation is ;1vailable as to the 
max imum speed th ese cars will m ake on a level, with 5 00 

volts at the motor terminal s, thi s spt:'ed is probably in th e 
neighborhood of 43 miles an hour. 

Cars of this type, wh en running at fu11 speed over ordi­
nary interurban t rack, take from T 5 0 amps. to 200 amps. 

arc all received verbally, and no written record is k ept on 
any o f th e lines. 

Th e D etroit U nited Railway syst em operates all its m­
terurban lines, except th e \Vyandott e D iYi sion, from one 
despatchcr's offi ce located at R oyal Oak Juncti01~, 14 miles 
from D etroit. From thi s point the despatcl1 er has tele­
ph onic communicat ion with the whole interurban system 
cont ro ll ed by the Detroit U nited lbilway. His offic e is 
on the second fl oor of the fr eight ofrice and waiting room at 
that point . and commands a good view of th e interurban 
lines ·vhich approach it from three directions. 

A lthough the telephone lines are essenti ally for train de­
spatching, they are also used in a limitPd way for transac-
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tiun uf g"l'neral business. Their use, ho wev er, fur thi s pur­
puse is nut encuuragl'd , and it is under:-; toud tha :. train de­
spatching bu sin l'SS has th e 1·ight uf way uv er anything el se 
un these tl'icphon e lines. Sh uukl ::1. line hl' in use for a con­
vnsatiun uther than despatching business the employees 
have st1·ict o rders to immediat ely cease talking th e instant 
a train cr e..-v call s th e despat chcr fo r o rd ers, and not tu con­
tinue conversati on again until onlers h r1ve been g iven . The 
despatch <'. rs ·work in tlu-ee watches. They are m en thor­
oughly familiar \\·ith the h1sin css :..is carried 011 by steam 
railroads and keep t1·ai11 sh eets just :ts on st eam roads. 

Orders are received at the teleph one booth s of thi s com ­
pany by the conducton; and arc 1·ep ea ted to th e rlespatch er 
by th e conclucto i-. Th e m otorman m ust be \\'ithin h earing 
to hear th e order repeated back . Th e t eleplwn e lin es are 

l 11 th l' () rd inary despat ch ing ()j)tTat1 u 1s th e tk s1u tch er has 
()11!y tu thruw hi s keys tu cunnect hi s h ead tcleplw nc with 
thl' va ri ous lines. The ci rcuit s are su a rranged that 
cu1111111111i cat ion can be had with many points 0 11 th l' system 
from t\\'o directions, and dnnble-pok S\\'itchcs arl' placed 
in a line a t fiTqu en t interval s. In case a line is sho1·t 
cii-cuitl'cl or grnundcd at a certain point the s witches 
on both sides o f the t rouble can b ~ o pen ed and th e wo rk 
of despatching can then be carri ed on without interruption. 
Betwee n R oyal Oak and the gener 2.l offi ces uf th e D etroit 
U nited Railway at N u. 12 vVoocl ward Avenue th ere is a 
main trunk lin e, and in additi on t o thi s th ere is a line 
solely fo r despatching extc:-nding fn im R oyal O ak toward 
th e city :-t~ fa1· a s S ix -Mile lfoad. l 11 cc1 sc of an em ergency 
th e trunk lin e can be conn ected with th e despatch er 's cir-

INTERIOR AND EXTERIOR OF DESPATCHER'S OFFICE AT ROYAL OAK JUNCTION 

mainly 1\o. 10 \Vashburn & Moen ~ag e B.ll . iron wire. 
ln the city and ,,hen passing throug h t rees a v;ateq,roof 
insulator is used on t elephone lines . T elephone lines out­
side the city are run 011 brackt:ts \\'ith p ~iny insubtors, and 
are transposed every ten poles, except under hi gh-ten sion 
alternating-cunent lines) where they are transposed every 
five voles . rl h e transposition insuiator m ade by th e H em­
ingray Class Company is empl oyer: fo r this puq:,ose . The 
standard teleph one equipment for booths consist of Stroms­
berg-Cadson telephon e in strument K o. 17 ,nth an 1800-

ohm ringer, a fiv e-bar m agn eto g en C'rator which will ring 
through 60_.0 0 0 ohms resistan ce. Th ~ instrument s in each 
booth ar 1.; conn ected \\ith the line throug h a double-pole, 
singl e-throw baby switch. This swit ch is open wh en the 
telephone is n o t in u se, and strict o rders a re gi vC' n that it 
shall b e so o pl'ncd when n ot in u se that thl' line may not 
be rendered ineffici ent by hc,ving a large number o f instru­
m ent s bridg ed across it. lt is possibl e ~hat some arrange­
m ent for automatically cutting out the tel ephone in stru­
ment wh en th e boo th is n ot in use will be employed. A t 
the despatch e1·'s offic e, the interio, of which is illustrated 
herewith , there are two switchboards i11 duplicate for the 
despatch er, sn that in case anything- goes wrong with one 
hoard th e other can lie immediately switched in. The cle­
~patch cr l1as four despate11ing lines ent ering hi s offic e, as 
can be seen from the map. Conn ection with any one of 
th ese four lines is establi sh ed by simply throwing an oper­
ator' s switch. Th e plugs shown on the op erator' s switch­
boa1·r! an: for making connections between different de­
spatch ers' lines wh en th cv arc us C' d for generai business . 

cuit by m eans oi s,,itches located at t he two telephone 
booth s be:ween k oyal Uak and S1x-1 l iie l,oad. A pri­
vate te lep hon e line is mainta ined by the company between 
the general offi ces at \\ -ooclward Av r:: nue anll th e J efferson 
:-\.venu e sl1ops. .,:-\n other line runs from \\'ood,vanl Ave­
nue tu th e S t. A ntoin e car ho use all(] th ~ two power h ouses 
.\ and D. There is a lso a line to the Clark A venue car 
house, from ,vhich car h ouse the desp atching of the \Vyan­
dotte !in ~ is carried on. ln th e Ci ty resort is fr e4uently 
had to the expedi ent o f running t elephone lines su :; pended 
from th e electric railway span wires by m eans of porcelain 
insulato rs. In some cases a common porcelain in sulator is 
used ti ed to the span wire \,-ith th e telephon e lin e wire 
pull ed through th e hole in the centc~r, and in other cases a 
po rcelain insulato r especially mac! ~ fo r thi s kind o f work 
has been put up. This location ior th e telephone wire 
keeps it free from interference with t rees, which in D etroit 
and n eighboring tm,ns is a very in ,.portant comidera tion, 
as th e foli ag e is v ery h eavy along many street s t raversed. 
by the el :.:ctric roads. 

In g eneral, it may be said that the g reat est care is exer­
cised to m aintain telephonic communication without i.nt er­
ruption, and in case th ere is trouble •·n ::iny of the telephon e 
lines it s rcpai1· has th e p1·eference nve1· an y oth er work, as 
commu111cation for despatching· is the fii·st essen tial in th e 
o perati on of long· lines o f 1·oad. Th e cl es patch er n ot only 
g-overns th e o perati on of cars on int C' r11 rba11 lin es, bu t is 
very h elpful to all departm ents because h e is in closer 
to uch than ;cin yone else with th e 0 : tual opci-at ion of th e 
entire system ancl just wh at is g-oing on fro m h mu- to hour 
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on the variuu~ parb ul the ruad. He receives the 1:irst n.:­

ports of troubles along the line, both large and small, and is 
of great assistance to t rack and o,·erhtad departm ents Ly 
reporting to thl'm <lefec ts reported by trainmen, 

The number uf passenger cars under the 
despatch er's care on the interurban lines 
on the o rdinary schedule is twenty-two. 
O n spec ial occasions this may be increased 
to fo rty. To thi s should be added the work 
cars, freight cars and supply cars, which, 
being irregular, run as extras, and so add 
to the despatcher's cares much m ore than 
in proportion to th eir numbers . 

O n the Rapid Railway system th e tele­
phones u sed fo r despatching are rented 
from the Bell Telephone Company, and 
are maintained by that company. The 
orders are received by the motorman and 
a re carefull y repeated back to the de­
"patcher. T he conductor stands close at 
hand while the motorman repeats the order back, and then 
the conductor also steps to the telephone and repeat s the 

SUB-STATION AND FREIGHT DEPOT ON RAPID RAILWAY 

order. On the Ypsilanti ;:uad the order s ar e r eceived and 
repeated back by the motorman. 

Motive Power and Rolling Stock on the Rapid Railway 

The Detroit & l'ort Huron Shore Line R.ailway Com­
pany, commonly known to the public as the Rapid Railway 

EXTERIOR OF STATION AT NEW BALTIMORE 

,-ystcm, \\'as among the first oi the interurban electric roads 
uf the country to adopt an extensive system of alternating­
current di stribution. The power house which generates 
a ll the electrical energy used by the Rapi<l Railway system 
is located at New Baltimore, on Lake St. Clair, close to the 
line of the road. T he power house supplies about I IO miles 
of city and interurban line. The interurban lines are shown 
by the accompanying map, upon which also are indicated 
the sub-stations from which dir ect current is supplied to 
th e trolley line. The power house at New Baltimore is th~ 
work of \Vestinghouse, Church, K err & Company, and 
bear s all the fami liar eng ineering features common to the 
plants erected by that company. At thi s power house there 
a re three :.mits c.,£ 500 kw each. The generator s are three­
phase, 390-volt machines, and the eng ines are Westing­
house tandem compound condensing 21{-in. and 37-in. x 
22-in. stroke. T he two excit ers a re 35-kw, 125-volt direct­
current generator s, di rect connected to vVestinghonse com­
pound engines. In the boiler plant four Babcock & Wil­
cox water-1 t:be boilers a re equipped with Roney mechanical 
stoker s. A centrifugal pump rai ses the water about 21 ft. 
for use in the vVorthington jet condense rs, which are lo­
cated just unckr the boiler-room roof. Induced draft is, 

- ----- "' 
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JEFFERSON AVENUE SHOPS 
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of course, used , t\1 ere being two steam-driven draft fan ~, 
eitlwr one of which is sufficient to maintain draft fur the 
plant. Before passin~ to 1 he draft fans and the low stack, 
the flu e gases are put through Green economize rs, which 
reduce the temperature of the stack gases from about 520 
r\ egs. to 4-t-O degs. A continuous record o f flue-gas 
temperature is kept on the power-station log, which 
is kept daily by th e cnginee1·, reproduced herewith. 
The three alt ernating-current gene1·ators are connected 
to a common set of three-phase bus-bars th rough singl e-

l11 this panel there arc automatic circuit Lreakers in each 
leg of the circuit. Frum thi s desc ription it will be noticed 
that the circuit breakers are placed only in the t1·ansfurmer 
circu it s, and not in the generator circuits. The t wu ro­
ta ry convertl' rs, which arc nm from the powe1·-housc hus­
har s, a1·e protected by fu ses in each leg. The frequency of 
the alternating current in thi s station is 28 cycles, which is 
rather tmusual. T he \ugh-tension lines , as indicated l>y the 
accompanying map, ex tend 40 miles north to Port Huron , 
and 21 miies sou th to\\'arcl Detruit, as far as Rosevi ll e sub 

INTERIOR OF NEW BALTIMORE STATION, RAPID RAILWAY 

throw, three-pole switches. There are no circuit breaker:, 
in the generator circuits, the generator panels con­
tainin g only synchronizing lamps and synchronizing 
plug receptacles, a three-pole switch, a double-pol e 
field switch, a field rheostat , an alternating-current amme­
ter in each of the three legs, and an indicating wattmeter. 
From the 390-volt , three-phase bus-bars two rotary con­
verters of 200-kw capacity each are operated directly. 
These supply the trolley li nes near the power house. There 
are two sets of step-up transformers also operated from the 
alternating -current bus-bars. O ne set supplies the 16,000-
volt high-tension tran smission lines running north and the 
other set the high-tension line running south. There are, 
therefore, six transformers in r egular service, with a 
seventh as reserve. Each bank of three transformers has 
a low-tension panel, thrnugh which the current to it passes. 

station. T he high-tension mains are all No. 1 copper wire 
on Locke porcelain insulators, Nos. 3 and 4. 1\s indicated 
by the map, in addition to the current supplied to the trol ­
ley line from the rotary converters at New Baltimore power 
station , there are sub-stations at :Mt. Clemens, at Rose­
vi ll e, at .\lgonac, at St. Clair, and at Port Huron. The 
latter supplies city lines in Port Huron. T he maj ority of 
these sub-stations are equipped with two 200-kw rota1·y 
converters. 

T he arrangement for feeding direct current from the sub­
stations to the trolley iines is of interest . The trolley li ne is 
sectioned opposite each sub-station, as is customary in 
alternating-current transmission practice fo r interurban 
lines, and, as usual, there are two feeder s leaving· the direct­
current huc;-bars at the sub-station , one for supplying- the 
trolley lin e in one direction and the other for supp!y-ing- the 
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t rolley line in the otht r direction. Each trolley section, 
therefor e, is fed hy the sub-station at each encl. so that the 
sub-station s can, to a certain extent. help each other in 
carrying the load , and as long as all the feeder-panel 
switches and circuit breakers arc closed cdl the trolley-wi re 
secti ons on the road are connected together. In case of 
short circuit on one section the fe eder-panel circuit break­
er s in the sub-station at each end will open. Tl1e peculiar 

tap , and, even though this r c:sistance may be small , it serves 
in a measure to r educe the current which may How. After 
a direct-current feeder has been tapped into the trolley line 
about a mile frurn the sub-stat ion, taps are made to the 
trolley line after that every twelve to fif teen poles. O n 
the lines bet ween l It. Clemens and Port Huron the direct­
current copper consists of two ?\ o. oo trolley wires sup­
plemented liy a 450,000 cm feeder. From l\ f t. Clemens to 

RAPID RAILWAY SYS TE!\1 NEW BALT!l\lORE POWER HO USE 

Daily log for twenty-four ho urs e ndin g 5 a. m. Monday, Aug11st 25, 1902 

l\l A( H I NER\' l tJ SEh:\' l (E Record 

I 

Time 

_ St~= ~P 

T ime 
Shut Down M en on Dnt y On Off 

I 

H ours 
On 

- ---- ---

Generator No. I. ... . . . .... . .. . .. . . 390 voltage 6. oo a. m. 1.45 a. m. 19.45 
14. 20 
19.00 

Engineers 
D. J. Richard s 

Thos. Hubbard 
Generator No. 2 . .... .... . . . .. ... . .. 390 " 900a. 111. II 2o p. 111 . 

5.30 a . 111. 1 12.30 a m 
S 30 a. m. 4.00 p. m. 
4.00 p. m. 2.30 a. 111. G enerator No. 3. . . . . . . . . . . . . . . . . . . . . 390 

Exciter No. 4 .... .... .. . • .... .. • • • • • · 
Excite r No. 5 .... . ... . ... .. . . ... .. .. . r :o 

Rota ry No. 1 .............. . ..... ... . . 600 
Rotary No 2. . . . . . . . . . . . . . . . . . . . . . . . . 6oo 

Boi ler No. 1 ..................... . .... 155 pre~~ure 
Boiler No. 2 .......................... 155 
Boile r N o. 3 ..... . ................... ·I 155 
BoilerNo.4 . ...................... . . 155 

Boil er feed pump No. I .... . ... . 
Boil e r fe e d pump No. 2 .. .. . ..... .. .. . 

Rotary Pump No. 1 . . ... . ......... . .. . 

Air pump No. 1. . ....... .. .......•... 

Auxiliary pump . . . . . . . . . . . . . . . . . . . I 

Stoker engine . . . . ................... . 

Fan Engi ne No . r .................... 1 

Fan engine No. 2 .................... . 

Econo111 i zer .... .. ................... . 

Fee~, wate r te~p a t pump ......... . . . 
afte r first hea ter . . . . 
a ft e r second heate r. 
afte r economize r . . .. 

70 degs. Fah . 
I 15 " 
177 " 
237 

Flue gas t emperature ... . . . ........... 515 
Flue gas temp. after economizer. . . .... 433 

Temperature condensing water........ 88 
Vacuum gage. ......... .. ............. 25 inches 

5.00 a. 111. 

6. oo a. 111. 
6.oo a. m. 

5 oo a. 111. 

" 

5.00 a. Ill. 

5.00 a. 111. 

5.00 a. m. 

i 5.00 a. m. 

15 00 a. Ill. 

'I 5 00 a. 111. 

Insulation of high tens ion line ......... Volt. to ground 

South line , leg 1 . ..... . ............... I o volts I 
:: l:i ~:.·.·.·.:.·.·.·:.·.·.·.·.·:.·:::::1 ~" 

North line, leg I . ..... . ............•. . 

" leg 2 . .................... . 
leg 3 . . .. , ................ . 

Wea~}1er- 6 a . m., f~}r .............. . 
12 noon . ............. . 

6 p . m., cl oudy ....... .. .. . 
12 m., clea r. .... ....... . .. . 

0 

0 

0 

5.00 a. 111. 124.00 

1-45 a. 111. I 19.45 
12.00 m. i 18.00 

S oo .. a. m. I 24.00 
24.ou 
24.00 I 
24.00 

2.30 a. m. 21 30 

1.45 a. m. 20.45 

7.00 a. 111. 2.00 

1.45 20. 4s I 

1.45 

s oo a. 111 . 

F ireman 
Geo. R ivarcl 
Ed. Munion 

O il e rs 
Robt. Kleehammer 

Arthur Rivard 

Dynamo T enders 
Steven Mildrum 

Coal & Ash H a ndle rs 
Joe H euser 

Dan McEachra n 
A. Lapouse 
Abe. Ri vard 

John Huba rth 

Boiler Cleaners 
D. Butl e r 

W a tchm an 
Wm. Carte r 

Laborers 

I 

G.oo a. m. 14 oo p. m. 
4.00 p. m. 2 uo a. m. 

5.30 a. Ill. 4.00 p. m. 
4.00 p. 111. 2.00 a. m. 

7. 00 a. m. 5. 00 p. m. 

6.oo a. m. 4.00 p. 111. 
6.oo a. m. 4.00 p. m. 
4 oo p. m. 2.00 a. 111 

4.00 p. m. 2.00 a. m. 
I 7.00 a 111. 5. 00 p In. 

I 7.00 a. m. 5.00 p 111. 

7.o 'J p. 111, 5.oo a. 111. 

\Va tt-1\ l e ter Read ing s 
Left Han d 

l\l e ter 
i..ight H and 

M,ter 
_ ___ _ j ____ _ 

1 Reading to-day, 5 a 111. 5,575,500 
Re ad'g yeste rday ,5 a. m . 5,565,Lou 

D ifference . ........... . 10,500 

T ctal kw hours .... 21,500 

Remarks 

5,9S4, JOO 

5,943,IOO 

11,000 

POWER STATION LOG, RAPID RAILWAY 

thing about the Jirect-current fee d on the Rapid Railway 
system is that instead of connecting the feeders directly to 
the troll ey line at the sub-station no tap is made to the 
trolley line until about a mile from the sub-station . M r. 
Marshall, the chief engineer, believes that this is a very 
good plan, because it does not throw so great a strain on 
the sub-station machinery in case there is a ground or shor t 
circuit near the sub-station. T he cu rrent that will flow in 
case of a short circuit is r educed somewhat by the resistance 
of the feed wire between the sub-station and the first trolley 

Detroit alona the Shore Line there are two ;\'o. oo trolleys 
b 

supplemented at l\f t. Clemens by a 450,000-cm ~ceder from 
the Mt. Clemens sub-station and at the Detroit end by a 
450,000-cm feeder run across country from the Roseville 
sub-station. On the Shor e Line between Mt. Clemens and 
Detroit where interurban traffic is the heav iest, there arc two 
No. oo 'trolleys an d three No. 0000 running each direction , 

as indicated on the map. 
Before the Port Huron and city lines were operated from 

the N cw Baltimore power house a good opportunity was 

, ... 
/ 
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afforded fo r determining the power required per car mile 
for int erurban cars of the kind used on the Rapid Railway. 
l\ Lost of the ca rs 0 11 th e Rapid R ailway are geared for a 
maximum speed of abnut ..J.5 miles per hour, some uf them 
being four-mot or equipment s, and some two-motor. The 
four-motor eciuiprncnt 5 usually reach maximum speec! 

The output fur a run of twenty hours was about r 4 ,000 

kw-hours, or an avl'rage of 700 kw. Thi s represent s an 
average input of 33.3 kw per car in Sl'rvicl'. Uf coursl', 
for the iut t rurban passenger cars which arc in motion a 
g reater part of the time the input per car would be cons id ­
crahlv more than this, as the above li st includes the freight 

PASSENGER CAR, RAPID RAILWAY 

sooner than thl' two-motor equipments, although when up 
to speed they run about the same. It was fo und that the 
power rl'quirecl per car-mile fur th l' interurban cars as 
measured at the low-tension bus-bars at the power house, 
and which includ es, tlwr •c'. fo rc, the losses in step-up and 
step-dow n tran sformers, high-tension lines, rotary convert­
ers and dirC'ct-current feeder s, was about 3 kw-hours 1\ s 
to the maximum loacl cmrnng upon the power house when 

ca rs, line construction ca rs and t \\ o light city car~. In ­
deed, the power rC'quirC'd by the city cars is probably in the 
neighliorhoud of I 5 kw averagC', or less th an one-half that 
of an in tcrnr!J~lll car. vVi !:h the above list of cars in oper­
ation , the maxi mum t\ ening load, when nearly all the cars 
wou ld be moving, was about 138--1- k w, a ma x imum of (J5.9 
kw per car. 

Several types of passtng(:r car s arc operat ed hy thi s cum-

- : - --\ ' ... 

,tf . t ~;~:,,. / ... _.,. ____ ...... __ 

PASSENGER CAR , RAPID RAILWAY 

running interurban car s alone, the following figures repre­
sent conditions as they existed part of the time before the 
I 'ort Huron city lines we re operat ed from thi s power house. 

There were in operation cars as fo llows: 
29-ton pc~ssenger ca rs, four-motor equip111e11t.. 8 
21 -ton pa sscng·er ca rs, two-motor equipment .. (i 

25-ton ire ig·ht ca rs, four -mntor C'<[Uipment .... 3 
Linc construction cars .. ..... . . ... . . .. . .. .. . 2 

8-ton cit y cars in 1\ 1 t. Clemen s .......... .. .. . 2 

1'c, tal ........ .... .................. 2 1 

pany, some of which arc illu~trakd herewith . Tho.se nu\\' 
in opcratioil rl'gu larly have smoking· cumpartmcnts in the 
fr ont, and are equipped tu nm single end ed. In these 
variou s cars the hot-wat er heaters are placed in various 
position s. !'hat preferred by \V. n. \Vnod. general superin­
krnlent of the road, wh() has char,::;l· of the npcratinn is in 
the front vestibule lil'si de thl' J11()torma11 . \ \ 'hen placed in 
the vestibule it takes up less valuabk r<H1111 than in any 
1,th l'r place in the car. The dust all(] ashes arc kept nut nf 

the passeng(.·r ccimpartmcnt, and th e heat is given a helter 
di strilmtion !h rough the car than is p11ssil1lc Ii _\· placing the 
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heater in any other location. The motorman's vestibule is 
likely to be the coldest 1'l lace in the car, as when running 
against a cold wind considerable cold air is sure to find its 
way into the vestibule. It seems but logical, therefore , 

GENERATOR, RAPID RAILWAY 

that the heater should be placed in the vestibule, so that it 
cannot only keep the motorman warm, but will radiate the 
most heat from the pipes in the forward end of the car. In 
case there is much passenger travel the motorman has much 
more time 1o attend to the heater than does the conductor. 
The argument sometimes advanced that if the heater is 
placed in the vestibule the motorman will keep the fi re too 
low in ordc>r to keep the vestibule from getting too hot is an 
argument against the type of heater used, and not against 

CONSTRUCTION CAR 

the practice of placing it in the vestibule. A heater so con­
structed as to radiate a large amount of heat into its inune­
diate surrom1dings is not an effi cient hot-water car heater. 

The mileage of the motor-armature bearings is kept 
track of closely, and when an armature is nm 20,000 miles 
in a set of bearings it is watched ca refully, as it is known 
to have reached a point where it will not la st a great while 
longer. Kalamazoo trolley wheels are used, from which 
a life of from 5000 to 10,000 miles is obtained, which is an 
excell ent record for such severe interurban service. The 
trolley-wheel pressure on the wire is adjusted at about 35 
lbs. 

A car equipment of four 75 -hp motors has provc>d the 
most successful, the cars being about 50 ft. over all. 

All the mechanical and electrical work on the system , 
including power station, sub-stations and ca r t>quipments , 
ts under the care of A. C. Marshall, chief engineer. 
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The Operation of Electric Interurban Railways 

llY \V. 0. WOOD, GENE H1\ L SLi l'E lU NTE NDENT HAl:'lD 
l{ Al LWAY SYSTEM. 

The m a nager of an interurban electric railway mu st 
mee t man y of the probl ems which a re involved in the 
uperati on of electri c st reet railway in ci ty an d snburhan dis­
tri cts, and at th e sam e time be thoroug hl y conversant with 
the la ws of tran sp rtat ion which have been evolvecl 111 th e 
operati on of our steam ra ilways. To 
the steam railroad man, who is accus-
tomed to dealing with large train unit,.. 
and large mileage of track, the oper­
ation of an interurban electric railway 
of 4 miles to roo miles in leng th is likely 
to appear at first a very simple propo­
sition . \ !\Tith the s team ra il road super­
intenclcnt , who has g iven up team 
railroading to en gagl· in the super­
vision o f an interu1·ba n electric rail­
way, there is no such illusion, how-
eve r. H e may tl1i11k upon first • 

simply illus trates the fe eling among the steam road men 
above referred to . It was, of course, hard for that engineer 
to realize that 50 mil es of electric interurban road con­
tained far more tur11n11t s and meet in ~· points, ,,harp cu rve ..:,, 
possible stops for passengers and point s ca lling fo r caution 
than double that length of ordinary steam railroad. ft is in 

the maste rin g of man y detail s that successful interurban 
elect ric railway operation depend s, from the motorman 
ancl conductor up to the general superintendent. ()wing 

assuming· hi s duties that as compared 
\\' ith operating a divi !: ion of a 
steam rail road of double the length , 
operating an elect ric interurban road 
easy proposi ti on . T h e sm all scale upon 

COMBINATION BAGGAGE AND EXPRESS CAR RAPID RAILWAY 

,,i11 be an 
\\'hich ma11 ,· 

c, peration s a re carri ed on upon an elect ri c r oad has a ten ­
den cy to m ake th e steam road m an feel som ething ak in to 
cont empt until h e has face<..! the problem s himself. Aft er 
he has clon e this h e reali zes that the great number o f small 
tra in unit s a nd th e a mount o f detail wh ich g:oes to make u p 
successful operati on of an elect ri c interurba n roa<l call for 
an immense am ount of care and work on th e par t of th e 
successful operating supe rin tendent. T h e sam e thing­
hold ,; true all down the line, eve n to th e cunductors and 
moturmen . A. fo rmer steam railroad eng in eer 0 11 cc ap-

ROSEVILLE SUB- ST A TION, RAPID RAILWAY 

plied fo r work as a mot()rman upo n the system with which 
th e writer is conn ected . Upon being in fo rm ed that he 
must take six weeks as st ud ent to learn the roa<l before h e 
could be put regul arly in cha rge qf a ca r, h e gave up hi s 
applicatio n in di sg11 st, with the remark th at if h e cnul<l nnt 
learn the whole ro;i<l in lwo trips he would eat it. Thi s 

to the great numlwr uf train units and the i<Jcal character 
of the business uf the electric interurban road. the prompt­
ness of actiun required by th e operating fo rce of such a 
road is second only to 1hat of a city street raihvay, a nd there 
is no t ime 1o r the r ed t:ape which characterizes the manage­
ment of our great steam railway trunk lin es. Steam rail ­
roads to-day are organized upon th e one-man power prin­
ciple, a ll matt ers being referred up from one offi cial to a 
higher official. until fre(Juent ly the man least conver sant 
with the local n eeds and conditions makes th e final de­
cision. \Vhil e uf course a perfect organization requires a 
certain amount of red tape of this kind in o rder that the 

system m ay lw nperated a-,; a unit 
und er the contn >1 of a single head, it 
is not practicable tn carry it to such an 
extent in the operation nf an electric 
road. The responsibility nm.st be 
placed to a lan .. :-e extent with t he man 
who is 0 11 the scene nf act inn , and l1e 
\\ ill frequ ent ly be called 11pu11 to ck ­
cide, upon short not ice. as to the 
proper C( 1urse, because there is nu 
time to refer tn higher authorities. 
T he m en upon the grn1111d must be 
held rcspn11s1hk for the results. a11d 
given rcsponsihility, ra ther than .de­
pended 11po11 as machines fo 1· refe r­
ring a ll matters to higlwr ,, ffi c iab. 

The , 1perati(l11 11f the Detroit & 
1 'o rt l--1 uron Shun· Lilll· Railway. 
rnmmnnly k nown as the Rapid Rail ­
\\·ay System. is carri ed 0 11 in man-'· 
respects like a steam railroad. with 

the 11ecessa ry dev iation s fr11111 steam railroad rules 11f pr:i c-
tice ancl management ca ll ed f11r ]i y the c,111diti1llls . The 
cornpa 11 y , 1pcrates 107 mile.-; uf in ll'nirhan dl'1..'t1·ic rnad. 
and about 1G llliles nf city s treet r;1 il\\'ay i11 t lw l·itics o f 
l'o1·t ] lnrnn and l\ l t. Ckrn cns. The di.-:ta11cl' fni111 Ddr1Jit 
t() I 'or! 11 urrn1. which is th r .~r cak sl dist:t 11 r.:c ovv r which 
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cars are operat ed, is 7 3 mil es. T h e lin e from D etroit to 
Por t Huron is divided into t\\' o operating d ivi sion s. 1lo­
to r111 en a nd conductors starting fro m P ort l-1 uron, leave 
th eir cars at a poi nt about h alf way to Detroit, changing to 
cars lJ otmd toward P o rt Huron at m eeting points n ear the 
divis ion line. The divisionin g of the r oad in this way is 
beli eved to be a desirable feature on a ny electric interurban 
lin e of this length . \Vhil e it is th e t endency in steam rail­
way practice to lengthen divi sions, it mu st be remembered 
first that steam-r ailroad speeds have been graduall y in ­
crLasing. and second, that the m otorman and conductor of 
an electric Ctir have many mor e details to think of than the 
conductor or cnginccr on a steam railroad. Furthermor e, 
the average conducto r and 111otorman obtainable for service 
on an electric interurban roa d have not anywhere near the 
previous tra11 ii ng and experience in the business that en­
g ineers a nd other t rai nmen un steam roads have had. 
T rai nmen 1wriurm their duties best only when they have 
had ~uch fo rmer practice :n the111 that man y of their oper­
ations becom e a kind of second nature or m echan ical. By 
\\'orking tram crews over shnrt divi sion s on an electric 
mad they a re given a bdter opportunity to learn thoroug hly 
everyt hing pcrtai nin~· to that divi sion . A man running 
several times a day over a 1 oad comes to know it much bet­
ter than a 111a;1 who passes uve r it on ly twice a day. The 
111en come tcJ know the regula1- passengers and the points at 
which they h0arcl and leave the car s. They learn m ore 
accurately tht: exact location of stopping points, the rates 
uf fare, the st reet s in the m1111erous town s and villages 
passed th rough and the hundreds of littl e point s ,vhich go to 
make up efficient train serv ice. "'.\ Toto rmen learn grades, 
curves and turn -outs, and 3ust wher e it is poc,sible to make 
fas t time and where it is not sa fe to do so. vVere electric 
interurban n, c1 ds a ll const ructed as steam trunk lines, so 
that it wou ld Le possible to make high speeds over a large 
per cent of the route, regardless of curves and passage 
through towns, th ey could operate car s well without chan g­
ing crews ov•~r much longer divi sions than at present. 

1\ s before intimated, m en are required to take from fou r 
tu six weeks to learn our 107 miles of interurnan road. 
T his does not mclude opera tiun in the city o f Detroit, as the 
D etroit U ni Lcd Railway Company's crews take our cars at 
the ci ty limits. T he ccnductor on an interurban car which 
w ill seat fift :. passengers, and which frequentl y ca rrie s 
many more on spec ia l occasions. must be well educated to 
hi s work if 11e is to per fo rm it \\ ith anything- like efficiency. 
nnce educated . there are many things wh ich come, as said 
hefnre, a kind of second na ture, hut for a new man there 
is an imrncnc," am ount of detail to remember and to get 
pract ice in. J f it were poss ible to have a ll passen g-crs pur­
chase ti cket s lJC::fo re boarcling the cars and to relieve the 
conductors of as many duties as possible , as is iiein g done 
l-,n st eam roads , th e problem \\'o uld b e ver y mu ch simpli ­
iicd . 

Th e Rapid Railwa_v system m ainta in s ti cket offices at it s 
te r minals aw 1 in all the principal v illages which it passes 
through. but t l1erc are necessarily a large number of p laces 
where ticket offic es c;mnot be maintained. Even where 
there a rc ti cket offices ther,c> is littl e inclu ceme11t for a pas­
senger to pu,..,: hase t icket s, because, under the conditions . 
it is impossible for the cnrnpany to di sc riJ11i11 ate a~ai n st cash 
fa res either by charg ing extra 01- hy an cxtrc1. charge with a 

rebate, for the simple reason that so many passengers must 
necessarily ge l on at point s \Yhere tickets cannot be pur­
chased. The C(.1 ll ect io11 of cash fares, there fore, puts a great 
amount of ,,·ork 0 11 a conductor which would not fall to 
him \\'ere it 1,c•[, sible t o do a ll business by tickets, as on steam 
roads. and , iurthermc re, the conductor must be bett er 
trained for hi s work than if h e were simply collecting 
straight 5-ce1~t fa r es on city lines . 

The average distance tr:i.veled per passenger on our in­
terurban lin es has been fou nd to be about 12 miles, which 
goes to shov1· the numbl r of passengers the conductor must 
deal with on a run of 73 miles . Al th ough , as said befor e, 
conductor s c1.r,cl m otorn1en on the through ca rs of the Rapid 
Railway Sys tem on ly opera te over half the leng th of the 
road under c, rd inary conditi ons, they a re required to learn 
the whole 11::,ad during the ~tudent period, so that in cmcr ­
~encies they can clo service on either the northern o r south­
ern divisions. The movement of trains is under a m odifi­
cation of the standard code of train rules as adopted by the 
. \rnerican Rai lway Assoc ia ti on , with the telephonic train 
order s given by the (lesp1.tcher s at l\Tt. Clem ens and re­
pt-ated by both motorman and conductor , who are held 
equally responsible for their execution. The di stances be­
tween siding.', are so short that it is not desirable to take 
time to write r1 ut an order as it is r ece ived, but the danger 
uf accident due to lapse of m emory is provided again st by 
not giving an order a n tmnece.ssary length o f time (seldom 
mor e than ten minutes) before it is to be executed. D efi ­
nit e meeting points are given in stead of .. wait" or .. time'' 
ord ers. Trains running oa time m ove against other trains, 
as provided in time table, without orders from ckspatcher. 
. \ train sheet and o rder book show s a record of train move­
ment and t1-ain o rder s that is complete and compreh ensive. 

T he handling· o f extra traffic on S undays and holidays is 
accomplished c1 11 th e Rapir! Rail way System in two ways. 
It may he 1,o lld here that the fact that the road r eaches a 
number o f picasure reso1-t s along- Lake St. Clair ancl the St. 
Clair River rnakes the amount of pleasu re riding greater 
than it would be on 111any int erurban lines where no such 
spec ial att rc1.ctions existed. \V c have one divi sion called 
the Shor e Line Divi sion which fo llows the shore of Lake 
St. Clai r and the Detroit River from l\It. Clemen s to De­
troit which Ins cars regula rly during the week at one-hour 
intervals. During· the summer as a regular thing- thi s 
scrvi ,..:e: is doubled on Sundays, and since such doubling up 
of the service is generally kn own to people who patronize 
this line r eguiarly it is a m ore efficient and desirable way of 
taking ca re cf the extra traffic than running two or three 
cars upon on l:'-car time as different sections o f the same 
1rain . This 11lan of rl o ulilin <?; the freq uency works well 
wher e people who pat ronize the cars know in advance that 
the ext ra service is being g iven . On ou r main line. how­
ever, which is the short line from Detroit to l\f t. Clemens , 
and nms from J\Tt. Clemen s along the shore to P o rt Huron . 
a great deal of the extra t raffic com es from strang·ers, and 
we have no 11 1can s of posting these people as to tl:e fact that 
any extra cars are being· run. The most feasible thing then 
is to nm two or m ore cars upon the time given on our time 
tables for 011c car. This, of course, causes some delay at 
meeting poin ts , because cars must always wait for the clif­
ferent sections of an < ;ppm,in.g- train. f 11 case two cars arc 
being nm 1n on e car's time there will be a delay o f one or 

( 



- ~ 

[SUPPLEMENT TO STREET RAILWAY JOURNAT. 

Wt, o l c., :I.Mh•fl•"'lbt,l<t• l:.qt1~JIIDNII •t---!,(tC]t .. , .. n. G,-uTlallo~,M 
Dtamc-1,:r ]lolot l ni<\ wli .... f• l H f<nu - h,dlu.\r,')lh LO Mane!"' rA.M ml)u. 
/t.ffn.l,~ J•a~Dr"I" Jp,W .-\ppmt -tS(:I toa■) 

LOCAL SERVICE TEST, CAR 252 .. UNION TRACTION CO OF INOIANA 
l[l1n'h ~tl~--J.1~ P .)f. Ill 7.Ct:J P.11. 

( ll T 0 11 ER 4 , 1902 .] 

J".Jl,mepoll•l<.1 lfoorl11. K .W.11, r,.-r C4rlJll,--l.l".!. W .11 I"-'' T1>11 )11fo-~JA) 
S<t llt ]l,i. !½,f'urf'r'nl 0 1.,IM S n.1) - 9.,,I . \.-. TJ1u· \'1111~ .... , m ,h . lJntnr\'11h.:on -U. 

1 

~ ~J7=f='+--+--+- .. i _,-

~ 
:: ~ 
; ;j 
(() <al 

.. "" 

~ = :,.. 
; ~ a 
00 YO !00 

IO iOO 711 -

1__ --If·_ . ~ 

I~ ~ l j _ l•I 
:u,!,,ll ,i_;o "4 -u,1 >--,. · ◄ r.,~n :r:.u 

+ :'.l l'IU,-,,.,,..,...,.-+-t,=-+---,--.!,,:----;<':_::-,-,_, +.,--,--;----::-,=~---c--+--=C--CV-::-::-C"'"T=c-i 

, 
' 

(\ 1 

/ -, .u 
,yo 

• I ,., -V \ 
\1 '··\ 
v.;:-

il lO cy- f; •ro ,.,,,, ~• er' -,•• ',O e..• 0 - I :o t 10 ii' 5,0 •· (I ~ V, 41i II G O "i ·, ~ ,, ,0 

-.ll7 O D ;·,1 ·i,.:.e o >· 1.;,~:P,!;OJ -•u .., ·" on • IO ou. u, -.1 OD I 
• ., 

. " 

-.IU I •11.1 D 

FIG. 1.i 

FIG. 5 

.. l r 
I 

-1-

Accompanying Article on 
Tests of Interurban Cars 
of Union Traction Company 
of Indiana .:,. ~"' ~~ --" --" 
By Clarence Renshaw 



OcTonER 4, 1902.] STREET R ,\ TL\VAY JU UH.NA L. 

two minu .es while the second sec tion is arriving at a meet­
ing point. 1 lowcver, thi s delay is partly made up for by 
allowing the car ahead to leave some of the local stops for 
passengers to the following car. On the main or short line 
between Detroit and l\it. Clemens a half-hour service is 
regularly maintained. From 1'lt. Clemens on to Port Hu­
ron the cars nm at one-hour intervals. 

A car leaves Mt. Clemens on the regular time e\:cry half 
hour without regard rn whether the cars' from Port Huron 
are on time. That is, if the through car from Port Huron 
should be delayed by the heavy rush of summer business, a 
car is started to Detroit from l\'l t. Clemens upon it s time 
and the car from Port Huron can then run through from 
:'lit. Clemens to Detroit without any stops save for letting 
off passengers from points north of :'.\flt . Clemens. The 
through Port Huron cat can, therefore, arrive at it s destina­
tion, Detroi t, on time. The suburban business into Port 
Huron is cared for in a similar manner to that just de­
scribed , and insures compliance with the timetable. 

lt might \\Tll be the \\'Ork of the American Street Rail­
way Association , which now numbers among its members 
so many interurban companies, to appoint a committee of 
interurban Sl,perintendents to codify \\'hat ought to be the 
operatmg rules for interurban lines. It seems to me that 
we are getting to a point where there should be some such 
recognized s ta ndards in operating rules and methods. lt 
would mean nmch to those of us who at present have to con­
tend with totally inexperienced help in times of heavy busi­
ness. 

T he Rapid Railway system keeps about eighty motormen 
and conductors on its regular runs, with from ten to twent y 
extra men . Thi s brings up an operating point wi1erein in­
terurban roads a re at con siderabl e advantage over city lines, 
namely, in the small number of extra motormen and con­
ductors required and the relatively large amount of work 
which it is usually found possible to g ive these extra men on 
an interurban road, thereby keeping them well paid and sat­
isfied, where the city road would have difficulty in doing the 
same thing. 

ln the maintenance of our track and right of way, ,Yhich 
comes under the operating department, the interurban road 
is divid ed into :-.ec tions from 8 miles to IO miles in length 
with one fo reman and six men for each section. T hese 
track tn=n a re employed by the company the year around, 
although , of course, during the froz en period in winter they 
cannot do much track work. At such times they a re put at 
such other W\., rk as needs to be done, walking track, shov­
eling snow, coal, etc., and thus are kept in readiness fo r 
their regular work in the spring. It is considered that bet­
ter results ::i.re obtained by assigning a number of foremen 
to sections of the above length than by working a large 
floating gang. 

O ne of the great needs of electric interurban roads is the 
adoption of standards of permanent construction of road­
way and especially of operating methods, that will secure 
uniformity in practice so far as is consi stent with local con­
ditions on what are to be the leading interurban systems of 
the country. Such a fo rward step will lay the foundation 
for the education of employees along established lines and 
fo r the development of what has not up to this time existed 
- a thoroughly experienced interurban railway employee, 
versed in standard practices and available for immediate 
service on a11v line. 

Power Distribution and Operating Points on the Detroit, 
Ypsilanti, Ann Arbor & Jackson Railway 

Th e Detroit, Ypsilanti, Ann A rbor & Jackson Railway 
operates thl' longest contin uous line of i11terurban electri c 
road out of Det1:oit , extending from the Detroit city limits 
to J ackso~1) a distance of 76 miles, with a branch to Saline. 
It was fo rmerly operated by two power houses, but these 
have recently been combined into one combination alternat ­
ing and ~lirect-current power station at Ypsilanti. This 
power sta tion being the most modern of any in the vicinity 
of D etroit. representing the latest engineering practice 

l of \Yesti11ghouse, Church, Ke rr & Company , who in -,tall ed 

TRACK AND LI NE CONSTRUCTION, DETROIT, YPSILANTI & 
ANN ARBOR RAILWAY 

it , is wortLY of more than passing notice. The plan and 
sectional ci~vation of this power house a re g iven in the 
drawings accompanying thi-, article, which sho,Y the gen­
eral arrangement and dimensions. 

Beginning at the boiler room , there are eight 225-hp Dab­
cock & \Vilcox boil ers, carrying 160 lbs. steam pressure. 
These are supplied with feed water by four V,/ orthington 
outside packed plunger feed pumps. Acording to the 
usual practice of thi s engineering company, induced draft 
is employed furnished by a steam-driven fan. of \Yh ich a 
duplicate is kept in reserv e. These fans are driven by \Vest­
inghouse junior engines. The flue gases pass through 
Gree11 economizers. The boiler firing is clone by Roney 
mechanical stokers divided in two sections, four lmi lers on 
each section. The boiler s are piped to a IO-in. main header 
which is div iclecl into sections between each boiler, with 
cut-off valves. The connec tions from the boil ers to the 
engines are made by bends of pipe of long radius. 

The main engines, of which there are eight , are all the 
same size. bein ~ \Yestinghouse high-speed compound con-
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densing 18-in. and 30-in. x: 16-in . st roke, running 200 
r.p.m. Each engine has one \Vorth ingt on compound jet 
condenser. T he two eng ine-driving exciters a re \ \Testing­
house compound , 9-in . and 15-in. x 9-in. stroke, running 
conclensin ~- or non-condensing-. 

,:\ _.:: ,. 

switch , the rheostat in the generatcr field circuit , three 
alternating-current ammeters, one indicating wattmcter, 
synchronizing lamps and voltmett r and synchron izing plug 
receptaci-:~s. Generatcr s co;1nect throug·h their three-pole 
main switches wit hout any further circuit breaking de-

C ROSS SECTION OF POWEi~ Sr A 11 ( ):,.J 

To five of these engi nes 250-kw th1·ee-phase altcrnatur:-i 
are connected. T hese are 390-volt machines operat ing at 
the unusual frequency of .2 <) cycles per second. The re­
maining three eng ines have :250-l~w double-cu rrent gener­
ators, giving 650 volt s on 1. he direct-current commutator. 
or 390 volb at the alternat i~1:-?,"-current coll ector rings. The 

vices, din:ctly to the low-tens ion alterna Ling-current bus­
bars. 

T he entire alternating-current output is delivered to one 
bank of three delta connected step-up transformers. The 
only automatic circuit breakers in connection wit h the low­
tension Ewitching in the stat ion are in the th r ::: e legs of the 
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TRAIN SHEET AND POWER DISTRIBUTION 

two exciters are 50-kw, 125 -v,J lt machines. T hese are al so 
used to light the offices and ~hops. A ll the alternatin6-cur­
rent generator s are operated in parallel, and there is no 
provision for other than parallel operation. Coming to 
the switchboard , there are eight alternating-current gener ­
ator paneL,, each of which has a three-pole knife switch fo r 
breaking the main generator circuit, a double-pole field 

circuit sup1 ,lying these tran -,,formers. Each leg of this main 
circuit has a switchboard panel. upon wh ich a \Vesting­
house alt ei:11ating-current automati c circuit breaker with a 
time limit is placed. T he time limi t is put on these break­
trs, so that in case there is a short circu it at one of the sub­
stations th e circuit breakers at the sub-stations will open 
befo1·e those at the main :ctati on, the idea being that fre-
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quently thi<, \\"ill san shutting do\\"n the \\"hOll0 syste;n liy 
the opening of the circuit breaker s in the main pm\"c r house, 
where opening the sub-station breakers \\"ould do as \\"ell. 
In each ieg of the circuit ~here are also single-pole knife 
switches of 3000-amp. capacity. The total output is meas­
ured by a polyphase inducti,Jn integrating wattmeter at one 
end of che low-tension swi tchboard just desc ribed, which 
contains t lw generator ancl transformer panels. T here ar ~ 
two voltmeters on brackets at the encl of the board. One 
of these is connected permanently to the bus-bars, the other 
to any generator which is being prepared fo r connection to 

-C-

P lan ut Gal!~y 

but conta in ing galleries for the high-tension s\\·itchcs and 
lightnin~ arresters. The h;gh-tension apparatus is there­
fo re isolatul to a certain extent from the rest of the plant. 
This same idea is carried out in the sub-stations, which have 
towers on a smaller :-calc for containing the high-ten:--i on 
apparatus. 

The direct-current terminal s of the double-curn:nt gener­
ators are connected to the ordinary direct-curren t generator 
panels and supply lines adjacent to the power house through 
three direct-current feeder panels. These generator panels 
have thrt'.e single-pole main switches-for positin:. nec:ative 
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SUB-STATIO N Pl AN WITH WAITI NG . AND EXPRE~S ROOMS 

the -IJlb -L~.r~ . .-\ long ,, nn the voltmeters there is also a 
v\T estingliouse synchroscope for use in getting generators 
iri step with the !ms-bars befo re connecting them in. T his 
indicates c~irectly the amount that the generato r is out of 
step, and it is a much more accu rate g uide than synchroniz­
ing with lamps. 

T he step-up transformer s. raise the voltage from 390 
volts to 21 ,000 volt s. The high-tension leads from the 
transformers are taken to plug switches, which serve simply 
to trans fer or open connections, and then to static inter ­
rupters , from which they pass to the r egular vV estinghous _. 
long-break combination switch and fu se. The \Vesting­
house low-equivalent iightning arresters are connected be­
tween each leg of the high-tension line and ground. As 
seen by the plan of the power house accompanying thi s 
article, all the high-tension apparatus is in a bay or tower 
built on one side of the generating room and providing not 
only a wire tower for tte entrance of the high-tension lines , 

and equali zer. The automatic circuit breaker i" un the 
negative side. The feeder panels have the usual equipment 
of an ammeter, circuit breaker, and singl e-pole switch. 
T he dir ect-current output is also measured hy record­
ing wattmeter. A previous diag ram illustrates g raph­
icalh· the r elative position of the power house and 
sub-station , and the high-tension lines , giving also the 
capacity of each sub-station. This diagram, of course , in ­
cludes only that portion of the line fr om a point near the 
Detroit city limits to Jackson. O utside of Detroi t the cars 
are operated by the Detroit U nited Railway. The d istance 
from Addi~on 's switch to Jackson is 69.8 miles , which is 
covered at an average speed of 25 miles per hou r. The 
diagram v,ives the drop to potential midway between sub­
stations with 450 amps. flowing- between trolley and track. 
As seen hy the train sheet, this represent s almost extreme 
conditions, which would occur in ordinary operation only 
once even · half hour. 
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The regular passenger schedule for the cars is at 
one-hour intervals for the points west of A nn Arbor , and 
half-hour intervals for po:nt s east of A nn A rbor. T he 
dott ed lines on the train sheet indicate the conditions when 

T he <lesign and equipment of each of the sub-stations be­
ing ali ke, are a ll practically illustrated in the views herewith . 
The sub-station buildings arc of steel and brick with towers , 
as mentioned, and e<i1ch is laid out to contain three 200-kw 

INTERIOR OF POWER STATION 

SUB-STATION, SHOWING HIGH TENSION APPARATUS IN BAY UNDER TOWER 

half-hour service is maintained west of Ann A rbor. I<or 
a map show ing the route of the road reference can be made 
to the one which is shown elsewhere in thi s issue, giving 
all the interurban roadi arou nd Detroit. 

transformers and two 250-kw rotary converters ,vith room 
for one extra rotary converter. There are, of course, 
switchbo,ml panels for the alternating-current side of the 
rotaries and direct-current side. There a re two feeder 
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panels at each sub-station, une feeding east and the other 
west. The trolley lines are sectioned in front of each sub­
station. 

The ca1·s operat ed r egulady are as foll ows: 
Inte!"urban passenger cars . . . . . . . . . . . . r 3 
Local city car s at Ami Ar;)or. . . . . . . . . . -1-

F r i:ight cars . . . . . . . . . . . . . . . . . . . . . . . 4 
Comtruction car .. . ... . ............ . 

T otal . . . . . . . . . . . . . . . . . . . . . . . . 22 

On thi s load five of the 250-kw units are run. 
T he roll:ng stock on thi s road is fairl y uniform, although 

th e sizes, both of car bodies and equipment , have been in-

geared compressor s, reqmrmg less cost of maintenance, 
2.nd being much more pleasant from a passenger's stand­
r oint because of the absence of noise from the gears. The 
Lars wer~ formerly equipped with \\T estinghouse automatic 
air brakes, but these have been changed to \Vestinghouse 
straight air brakes, because of the greater ease and accu­
racy with which a motorman can regulate exactly the press­
ure on the brake-shoes with a straight air brake. The first 
cars built have Daker hot-water heaters. The windows are 
the ordinary steam-road ear type on the new cars, the drop 
~ash having been abandoned on this road. 

The company does most of its own repair work in a well­
equipped shop at Ypsilanti, which also is the main car 

MACHINE FOR SCRAPING AND RECOVERING FIELD WIRE 

creased as the road grew older. New cars have a seating 
capacity of six ty people. They contain closets and drinking­
water ta,1ks, but no room is taken fo r hot-water beaters ; the 
heating is by electricity. The heater would take up the 
seats of three or fo ur persons unless placed in the front 
vestibul e. The motor equipment is four Westinghouse 
No. 76 mc:tors. T he trucks and car bodies }Vere built by 
the Barney & Smith Car Company, the trucks heing master 
car builder s' type. Axles ar e s± ins. in diameter; wheels, 
36 ins. in diameter ; wheel t read, 2½ ins., with a bevel at the 
outer ed_~e to give the outn edge strength , and flan ges ¾ins. 
deep . T hese cars take from 150 amps. to 200 amps. run­
ning at their max imum speed of about 45 miles per hour. 
The acce lerating current is from r 50 amps. to 200 amps., 
with motors in series, and from 300 amps. to 350 amps. 
when they are thrown in parallel making ordinary starts. 
This accelerating current sometimes reaches 450 amps , 
though not fr equently. All the cars on the road are of the 
same general type, with Barney & Smith car bodies and 
trucks, W estinghouse motors, Westinghouse straight air 
brakes, and on the latter cars g-earless compressors. The 
latter have proved a great improvement over the old-style 

house. J M. Miller is m:ister mechanic. The armature-
,,,1inding department is able to rewind most of the ord:nary 
types of armatures u sed on the interurb,an cars at a cost 
of about $12 per armature. Instead of selling burned-out 
fi eld . coils for scrap copper, these coils are run through a 

11,-

machine which scrapes off all the old insulation and winds 
on a layer of tape. This makes the ·wire as good as new 
fo r field-coil winding, and, as the wire is pulled through 
this machine in the process of winding a new field coil, the 
expense of the operation is very low. This machine is 
illu strated herewith. There are no sharp edges in connec­
tion with this machine, the wire simply passes over pulleys 
and past dull edges which take off the insulation. The 
insulation must be burned, however, before this machine 
will take it off. Unless the field coil has already been so 
hot as to carbonize the insulation it must be put in the fire 
before being put through the machine. ;\;fr, lVIiller reports 
an unusual high average for trolley-wheel life for such 
severe interurban service, namely, about 10,000 miles. A 
roller-bearing wheel, with side contact spring, is used. The 
trolley-wheel pressure against the wire is unusually heavy, 
being about 40 lbs. It is thought that this pressure, to-
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gether wi th the fact that the trolley has a roller bearing 
which permits of considerable pressure, is responsible 
largely fo r the high average mileage of trolley wheels. T he 
wheel being held firmly c:ga inst the wire, there is little 
chance fo r incipient arcing clue to poor contact between 
wheel and wire, and hence the grooves do not wear ruL16 h. 
To enable so much pressure to be put on the trolley pole:, 
without undue strain on the springs of the trolley base, a 
slight modification has been made in the u sual N uttall trol­
ley base. by which both 8prings \\'ork together to keep the 

MODIFIED TROLLEY BASE 

tension on the trolley. In the base as ord inarily u sed the 
tension is on one spring at a time only, the other spring 
being free until the trolley pole is turned over. O ne of the 
trolley bases changed so as to g ive simultaneous tension 
on both springs is herewith illustrated. A ll that is neces­
sarry to make thi s change is to put in a different shaped 
curved piece for the rods which carry the tension to be 
hooked into. 

The plan has been adopted of replacing all broken cast­
iron lower gear cases with gear cases made of sheet steeL 
These are made in the company's shops. The corners are 
I-in. angle iron bent to the proper shape. T he sides are 
::\f o. I 4 sheet steel. The hangers are bent up from ~-in. x 

rl he reg ula1· schedule call s fo r cars every half hour east 
of Y psilanti anu cars every hour west of Ypsilanti . W hen 
special traffic is handled from Jackson , the western termi ­
nus of the road, cars are run every half hour , the fact that 
these car s vVi ll be run being adverti sed in the local papers. 
It is fou nd that thi s is sufficient to prevl'!1t overloading of 
the regular cars running on the one-hour interval s. Spe-

STANDARD PASSENGER CAR 

cial cars can be chartered when orclerecl, and the charge is 
macle on the mi leage basis. 

About seventy conductors and motormen are kept on the 
pay roll. _r\ ll runs less than eight hours are termed "extra 
runs,'' and the men having them are given chances at the 
orclinarv runs whenever the r egular men are off The road 
is not operated in divi sions, but train crews make the en­
tire run through from Jackson to Detroit and return. 
Twelve fr eight offices with regular agents are maintained. 
T his road is under the management of F . E. Merrill , with 
S. J . Dill, form erly of the l\Ietropolitan Street Railway. of 
:1\ ew York, as superintendent. T he road is controlled by 
what is popularly knmn1 as the Hawks-Angus syndicate, J. 

l 

TWO SUB-STATIONS OF THE DETROIT. YPSILANTI, ANN ARB '.JR & JACKSON RAILWAY 

{-in. bar iron. The sheet steel is riveted to the angle-iron 
corners at frequent interval s with cold rivets. These cases 
will hold water and oil, so well is this fitting done. The 
g reat advantage fou nd in the sheet-steel case is that when 
obstructions are struck by the gear case it does not cause 
as great risk to the car or equipment as when heavy cast­
iron gea r cases are used. A sheet-steel gear case will come 
loose or bend before doing any serious damage. A cast­
iron case may derail the car. 

To maintain the 100 miles of interurban track owned bv 
this company five section gangs are employed with f0t;r 
men in each gang. 

D. Hawks Leing president; S. F. Angus , vice-president and 
treasurer, and F. A. Hinchman, sec retary and purchasing 
agent. 

•• 
T he U nion Traction Company, of :i\Iedina, N. Y., wa .,; 

incorporated Sept. 2..i-, with a capital of $600,000, to operak 
an electric railroad 50 miles long from Batavia, Genesee 
County, to the Lake Ontario shore, near Olcott , N iagara 
County. T he directors include : I sidor H. Geballe, Fred 
L. Downs, Darius Fuller, Samuel Landa11er , of JVIedina; 
Joseph VV. Holmes, of Batavia , an d Howard Hendrickson, 
of Albany. 
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\ Vith this number, the STREET R.\I L\\'.\Y JO URNAL closes 
the eighteenth year of its li fe as a publication . These years 
have been full of activity, Dnd, as we hope and believe, of 
usefulness to the entir•~ street railway industry. O ur first 
number was unpreten tious and contained only twenty-four 
pages, but the paper has kept pace with the increase in size 
and importance of the street raihvay companies of the 
country, and this number, which is the largest ever issued 
by us or by a publisher of any technical paper, contains 

. in the neighborhood of 500 pages. O ur special October 
numbers have been is sued for so many years that they are 
looked upon to a certain extent as a matter of course, not 
only by our reader s, h1t b ,' the publishers as well, yet few 

probably , except the publi sher s, realize the enormous 
amount of work and c, pense entailed in the preparation of 
a number like the presc:nt. There is literally no parallel in 
the way of a publication o f this size issued from any of the 
technical p resses abroad, where the October number of the 
SnrnET RAILWAY J 0uRX.\L, as well as the paper itself, is 
looked upon as r epresentative, as well as typical, . of the 
American l'nterp ri se and energy back of the industry of 
which it tre~: ts . 

* * 
T he importance of D et roit as an interurban 21:'nter aml. 

the present interest that is being taken in the construction 
of electric interurban railways has natu rally led to the 
devot io n of much space in this issue to interurban work 
around D etroit and elsewhere. The re ,'.re a few features 
of the city street railway service in Detroit, however , 
which are sufficiently notable to ·,,.,arrant the calling of 
special attention to them. The so-called 3-cent fare in 
Detroit , about which much has been said in various parts 
of the country in an attempt to prov '= the soundness of 
the 3-cent fare idea, has been before taken up in an articl e 
g iving facts and figures showing the trne situation, which 
is far fr om what the advocates of ~i.1e straight 3-cent fare 
have been \\·ont to represent it. Experience at Detroit has 
gone not only to show that a 3-cent fare is financially im­
practicable from the standpoint of th e inv es tor in street 
railway securiti es, but that it does not appeal strongly to 
:111y great portion of th e .~treet car p1trcnizing public. A 
straight nickel fare with good service seems to suit the 
public best, and is the h3ppy medium which will enable 
the company to make money and keep its service up to 
a high standard without making uuclul _y high profits. 

In another respect D etroit city streer railway service is 
unique, nam ely, in the enormous numuer of cars sent out 
to carry th e traffi c during th e rusl1 hours mornings and 
evenings as compared with the number of cars in service 
during the middle of th e day, this increase ~; mounting 
during th e winter to 75 per cent over tl1e midday schedule 
in the m orning and 125 per cent over the midday schedule 
in the evening. It is doubtful if there is any ('ity in the 
U nited States where such figures as to increase in the 
number of cars in service during th e rush hours can be 
shown . As every practical street railway operator knows, 
such excell ent provision fo r rush-lw ur traffic m eans an 
enormous numb er of tripper crews . and the problem of 
g iving these extra men enough work to keep th em in the 
employ of th e company is an ex tremely difficult one, this 
problem being further increased ·oy the iron-cbd agree­
ment ,vhich the company has with the employees' union 
as to hou rs of service and wages. 

T his leads up to anoth er notable feature in the street 
railway situation at Detroit. There is probably no street 
railway in th e country which has such ct l1 exacting agree­
ment with the union o f its employee~, this agreement 
covering a large number of detail poims, as well as some 
rules under which it would seem at first thought very 
difficult to operate. The success of the Detroit United 
Railway Company so far, in dealing with its employees as 
represented by their union, is undonbtedly due to the fair­
ness of th e position taken by the compan:v at all times upon 
all matter.:; relating to relations between company and em­
ployees . The willingness of the company to arbitrate 
matters which might come under dispute, and even to 
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al\o\\' n :s!)Onsibl e representati ves 0 1 it s employees to pass 
j11<1g·mcnt upon m att ers of discipline, shoul<l th•·n'. be any 
charge o f unfairness, has out th e co111pany in pra·..: ti call y an 
impt:egnable position as \~ng as th ere is any sense of justi ce 
and fairn ess on the part o f th e emp\(,veec; and th •: public. 

. \not her point which must be a ~c,uret of gratification to 
the company . as it is to all ,·isito rs lo Ddrnit , is th e regard 
ior appea rances as sho \\'n by the 1·011(ii tio 11 in which it s 
property is kept in various pa;-t s of the city, and 
\\'h ;c h is i11 fnll keeping wit h th e spirit \\·lii ch seems 
to be sho\\' n eyernY11 ere on D etron:'.<, s treet s. Car houses 
and ca1- shops are. not usually considered great additions to 
th e beautv of a street upon \\'hich t!~ ey are situated , but in 
Detroit tl; e various for em en vie ·with each other in keeping 
th e premises under th eir charge in good conditi on . \Veil 
kept \myns. flowei-s and vines are fo und in place around 
th e vario us ca r houses wh ere too freqt'.ent ly noth ing but 
dus t and g ravel are to be seen. 

* * * 
The student of interurban electric railroading will find 

much to interest him . around Detroit. The electric 1-ail ­
,rn,·s fro m this city, as shown in the maps which are pub­
li sl;ed in this number, radiate in all clit-ections except to the 
east, \\'here expansion is prevented by the Detroit River , 
and reach Port Huron on the north_, Toledo and Cleveland 
on the south and southeast. while they extend to the west 
as far as the eastern shores of Lake l\I ichigan. In fact . 
Southern Michigan. owing partly to liberal laws which en­
courage the transpo rtation of freight, as well as passen­
gers, by electric railways. and partly to its topographica l 
fea tures, which are favo rable to railrnad const ruction , is 
now provided with a system of interurban electric ra ilway 
transportation which i:; probably not rivaled by any other 
territory in this country . and certainly not abroad. In o:u­
Detroit art icle, which occupies the opening pages of this 
pap~i-, no att empt has been made to describe an y of these 
interurban railways except those which actually enter th t 
city. c1 :; the more important lines out side o f the city have 
been made the subj ects of extended articles in recent issues 
of this paper. These road.3, morco,·er, are among the !ates: 
in eq Ltipmen t of any in the country, and represent in size of 
ro lling- stock and in many other ways the tendency to 
copy ; team-ra il road 111odel so far as they a re applicable to 
electri c r ailway conditions. Following the articl es de­
scri pt in~ of the. Detroi t system in this issue will be fou nd a 
seri es of contributions on different departments of int er ­
urban · railroading. T he writers are authoriti es on the 
topics discussed by them. and their suggestions will be 
found of great benefit to the des igne1- and builder , as well 
as the operator. In view o f the importance which inter­
url,an electric railroading has acqu ired during the past fi ve 
yea r,. and pa rticularly during the past yea r. no excuse 
seems nec~ssary for devoting so much space to thi s subj ect . 
Full ll\'-'. ing these art iclts a re three on some of the latest in ­
tend);m roads in X ew E n ~·land. the l\I iddl e States and th e 
\\-est. The space at c,ur disposal in thi s issue would pre­
Ycnt · t1s from commentin g- at length upon thes~ signed 
-a r ticics , if this were n~cessary, but we feel as if we could not 
a<ld tn the treatment g-iven the topics by the respective 
atit hors. 

* * 

Passing- 110w from the theory to the 1-ea li zat io11 , we be­
lieve that the description of each of the three interurban 

roads selected fo r cli .,,cm;siun Ill thi s issue , i. e., the Boston 
& \iVorcestc r, the O ley \ ' alky and the _\ urora, E lg in ~ 
Chicago, will be especiall y interestin g-. as each represents ,, 
di stinct auvance uvcr any previous line whieh has IJeen 
built i,1 the territory through which it uperates. Uf t hese . 
the la tt er is probably the best kno\\·n , not only to elec­
tric engineers and rai lway managers, \Jut to the public 
as well. lt is sdd:1111 that the inauguration of any 
sing le electric railway u1terpri se marks such an importan t 
advance in the a rt :i.s has that uf the ,\u rora, Elgin & 
Chicago Ra ilway. _\\\ houg h the attention of our r ea<l er ; 
has been Gilled to the work of thi s cumpany mtmerou '­
times during the past yea r and a half , and those wh J 

have fo ll mYed the subj ect in our columns are tolerab 1_> 
familiar with what the road is doi ng and proposes to do, a 
wi ll not be out of place at thi s time to sum up the probable 
bearing of thi s new undertaking 0 11 th e future o f the elec­
tric raihvay business. T he road is perhaps nothing more­
than the na tural result of th e gradual evoluti on the inte; ­
urban electric rail way has been undergoing fo r the pasl 
five y,:ars. but it without doubt. 0 11 the whole, represen .s 
the hig hest developm ent the elect ri c inte rurban railwa ::­
has yet attained. lndeed, it is a pleasure in thi s number o t 
th e STREET R .\IL\\I.\ Y J OURN,\L, which number by its con­
tents illu"trates so fully the mag nificent strides made in 
interu rban work , to be able to poin t to such an excellem 
exampl e of interu rban elec tri c railway eng in eerin g ancl 
soli d fin ancial confidence in the undertaki ng, as is a fforded 
by th e A urora. E lg in & Chi cago Railway. Th is road 
marks a consid erabl e advance ove r previous int erurba11 
undertakings in several respects, nam ely: ( r) in the solidi ty 
of it s traek and roadbed. which is equal to that of the be.::t 
steam trunk lin es and which wi ll ad mit of the low, long, 
continuous runs at the high est speed known to-day in rail ­
road work ; (2) in the high maxi mum speed fo r which the 
equipment i desig ned , which speed is over 60 miles pe: 
hour, and (3) in the fast schedul es that are possible, in ­
cluding frequ ent stops , a sched ul e peed o f --1-0 mil es pe1 
hour being obtainable, with stops every 3 miles. It 1~ 
evident , wh en these points are consid ered and fully ap­
preciat ed. that the electric interurban railway, having 
g radually evolved fro m a local service, with a sehedult 
speed of from ro miles to 15 mil es per hour along a 
country highway, up to th e present common interurban 
schedul e of 20 mil es to 25 mil es per hou r on a private ri g ht 
of way, is now to take anoth er decid ed step in advance ir1 
the matt er of speed, th ereby opening up to itself n ew fi elcls 
of usefuln ess. This wi ll be practi call y th e first electric rail­
way in this country to give a throug h servi ce between citi e~ 
38 mil es apart, which wil l equal or exceed the best speert 
made by the steam roads covering th e same distance. It 
is worth noting that whil e the through tra ffi c between suc1'. 

citi es as A uro ra and Chicago would undoubtedly not be 
such as to justify th e operation of steam trai ns at half-hou, 
intervals. it has been suffi cient even at th e time of the oper, 
ing of thi s new electt-ic road, to take a majority of the seat::­
in th e cars running bet\\' een Chi cago and A urora at half­
hour interv,ds , even though th e schedule of the electric 
road is not as fa st as that ultimately contemplated by th e:: 
managem ent. 

* * 
111 o ther words , the electric road having worked it-; \\·a, 

up. as a carri er par excell ence of short haul local traffic , i;; 
beginning to give frequent hi g h-speed th roug h se rvice be-
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tween neighboring ci ties, and with every indication that it 
will cover thi s fi eld as thoroughly as it is covering that of 
shorter hauls. It is the same old story, electric traction 
lends itself to profitable operation of small train units at 
freq uent interval s, wheth er at hig h speed or low speed. 
Steam does not. T he most frequent train service gets the 
1:-usiness if it can land the passenger at hi s destination in 
anywhere near the same time, and, in fact, experience has 
proved that a very great increase in speed must be offered 
<' passenger to induce him to wait fo r infrequent train~. 
Futherm ore, the frequent service creates a habit o f riding 
which m akes business, which never exists with infrequent 
service. It is through this created business that electric 
interurban roads have been able to exist and thrive. 

* * * 
So far we have considered mainly the bearing of this new 

road on futur e work as a carrier of through business be­
t ,veen c1t1es. But the local service is in it s way equally 
1 emarkable, and likely to have an equally important bear­
ing on future electric railway work. T his local service is 
of a kind that has been much talked of among electric rail­
way eng ineers in the past few years, but of which, until this 
road opened, we had no actual examples. It is a kind of 
magnified elevated railway service, if we may be allowed 
the expression . T hat is, the acceleratio n is very rapid anct 
is carried up to a point where the current must be shut 
off and the car allowed to drift but a short distance before 
the brakes must be applied. A lthoug h the stations are 
much fa rther apart than on a city elevated road, the maxi­
mum and resulting schedule speeds have been shoved up 
correspondingly, so that the general form of the speed 
diagram s fo r this local service is th e sam e as on a city 
elevated road, the essential difference being that the clts­
tance between stations is from 2000 ft to 3000 ft. in one 
case and 3 mil es in th e other, and the maximum speed 25 
miles to 30 miles an hour in one case and 65 miles an hour­
in the other. H eretofore , electric railway companies 
operating in the outskirts of our largest cit ies and acting a:,, 
feeders to the elevated lin es have confined themselves to 
slow service over suburban highways, leaving suburban 
communities dependent upon steam suburban se rvice for 
anything like rapid transportation to the city. The road 
under di scussion. in connection with th e ?d etropolitan E le­
vated, offers rapid transit to suburban passengers li vi ng 
from fiv e to ten mil es beyond the city limits, which will 
equal, and in some cases exceed, the speed offered bv th•: 
suburban steam trains , figuring in the timt: required to 
reach the downtown office from the rail road depot. From 
this brief outline, it will be seen that it is certain that if 
this new undertaking is financiall y successful ( and all the 
rresent indications are that it will be) it will mark the be­
g inning of an important new period in electric railway 
tuilding. both as regard s high-speed roads, over consider­
able distances, and local suburban traffic. Aside from the 
interest centered in this road, because of the problems 
which it will solve as regards possible passenger traffic, it 
is needless to say that it is full of interest to the electric 
railway engineer from a purely engineering standpoint. 
T he high maximum speed of the cars and the rapid ac­
celeration at the rate of 2 miles per h our per second, at 
which the cars are brought up to maximum speed and the 
unusual weight of the motor car equipment per car, are 
features in themselves enough to arouse interest . To 

add tli all this, it ts genera lly understood that prer-ara­
tio.:s are being made for a series of very extensive tests 
on this road, with electric cars, at speeds of from 70 miles 
to 100 miles per hour and over. Electric railway engin eers 
certainly have reason to be grateful to builders of a road 
on which the track conditions and power supply are so 
good as to make such tests possible. 

* * * 
The survey of the interurban situation around such ;m­

portant centers as Detroit, Indianapolis, Cleveland, Day­
ton and Cincinnati, as well as a consideration of the service 
already given and faste r service contemplated by the A u­
rora, E lgin & Chicago Railway, leaves no room for doubt 
but that all places where local traffic is of any volume, it 
will be taken care of by elect ric interurban and suburban 
roads, resulting in the abandonment of everything but 
through business by the steam roads. T his has to a large 
extent already taken place around the interurban centers 
mentioned. O f course, there is a possibility that steam 
railroads will see fit to head off this paralleling movement 
by the introduction of electricity for handling local traffic. 
Indeed, from the purely economic standpoint, it would 
seem that steam roads could add a local electric service 
cheaper than new electric railways could be built to parallel 
them. However, steam roads have not seen fit to do this 
in the past, and it is a question whether they will do it in 
the future before parallel roads have been built 1:verywhere 
that they would prove profitable. As we have many times 
remarked, the opportunity for the steam railroad com­
r-anies of this country to create a large local traffic by the 
adoption of a local electric service in addition to their pres­
ent train service, has been excellent. It is missin~ the point 
entirely to argue that the present local or suburban traffic 
carrieJ by steam trains is not profitable nor sufficient to 
warrant investment in electrical equipment for local traffic. 
It is the created business brought into existence by the 
frequ ency of service that makes electric interurban roads 
pay and would make a local and suburban electric service 
pay on steam roads under proper conditions of population. 

* * * 
It li as been too ofte1: considered that steam ancl electric 

roads are natural competitors. We have many times main­
tained that the proper relation of electric and steam roads 
is for steam roads to fo llow out the same lines of policy 
which they have been fo llowing for a number of years as 
regards the bett er handling of through business, decreasing 
the number of local stops and increasing the size of train 
units, leaving to the electric roads the work of carrying the 
loca l traffic, both passenger and freight. The electric 
roads would thus act as feeders to the steam roads, carrying 
at a r,,rofit the class of business which steam roads can 
carry only at a loss. The efficiency of steam roads as car­
riers of through business would be increased because they 
woul<l be relieved of any hampering by local business. This, 
of course, presupposes that the steam and electric roads act 
in harmony. It would seem that the natural position of 
the electric road as a feeder and carrier of local traffic for 
a steam road would become so apparent in the course of the 
next few years of operation tr..:lt the owners of these prop­
erties would find some means c{ getting together, either by 
traffic agreements, the buying of controlling interests in the 
electric roads by steam railway companies, or vice versa, 
or by actual consolidation. 
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THE DESIGNING OF STEAM POWER PLANTS 
BY WALTER C. KERR 

T 
l-1 E~E is a g reat <liff~re1:ce between the co1:si~eration 

o t power-plant cles1gmng and the clescnpt1on of a 
power-plant c;esign. The latter is concrete and 

limited to special conditions. It is, therefore, easy to de­
sc ribe, analyze and illustrate. The for mer is less tangible. 
In it guocl practice may be as widely variable as are the con­
ditions to be met. lt does not involve a di scuss ion of the 
merit s of apparatus so much as the methods and means of 
adaptation. There are, however, principles and engineer­
ing duti es which underlie ~he whole subj ect or design quite 
unrelated 1 o any specific feature. 

The main object of this paper is to point out some of the 
ways and 111e2.ns by which the engineer should find it well 
to deal first with the general and then with the specific 
quest ions involved, also to indicate to the purch:1ser, man­
ager or securityholckr something of the service he may 
reasonably expect the engineer to render in making de­
terminations and plans underlying large expenditures. 

\ Vhile forming one of a c.eries of articles on th~ engineer­
ing of interurban railways, the principles underlying the 
designing oi steam power plants are scarcely limited to any 
type of property, the limitation :; only appearing when 
specific desi~·n is being adapted to the conditions of a g iven 
property. 

The mental attitude of an eng ineer in approaching any 
undertaking has much influence upon the character of hi s 
work. It is the well-balan :.:ed perception that gives dt:e im­
portance to each factor and enabli:s all of the features to be 
so corelatccl as to seclire the best results. Harmony and 
consistency a re of the first importance in the conception 
of general features, and they are equally essential in the 
design of s1Jec:fic detail to the production of a plant best 
suited to its purpose. 

A ltogetlt ei" too ·1:.uch importance is often attached to the 
power plant as an end 111 itse lf rather than a s a means to an 
encl, and when c1 :1 ically reviewed by engineers it is usually 
so considered. P11, -.:il'al!v it is more or less a separate con­
struction, and, therdorc, by apparent isolation. more r eadily 
considered a thing apart from the system it serves, but 
operatively it is not, and commercially it is not; it has no 
true cause for distinct ion as a separate creation; it should 
not be regarcl er:1 as competitive with other plants, o r a monu­
ment to it s designer. It is the servant of its system , a 
sharer of its limitations, and to excel should be consistent 
throughout with the commercial characterist ics of the entire 
property of which it forms only a part. 

Certain interurban properties have had the benefit of a 
civi l engineer's disposition to co11sider the roadway the road 
while suffering from inferior power plant and equipment. 
Another may have profited by a mechanical eng·ineer's ex­
cellent power plant while losing traffic on an improperly de­
signe<land constructeJ roadway. Anothermayhave found an 
electrical engineer's highest type of electric equipment quite 
inop·~rative because the other So per cent of the property was 
not in keeping with its excellence. Such anomalies are 
usually not so much a matter of neglect as they are the 
natural result of human talent working from a wrong or 
too limited sran<lpoint , and therefore not simeltaneously 

wielding skill of sufficient diversit y. This is sometimes un­
kindly called ignorance. Power-house desig n , therefore, 
is in many instances, and notably in interurban railways, 
quite inseparable from the general problem of pro<lucin~· 
the entire property. 

Economic commer cial adaptation is the very essence of 
good eng ineering, and takes precedence over all technical 
detail, even c,ver engineering standards and conventions, 
and especially over preconcei ved desires and ambiti ons. [\n 
engineer's personality and prderence must be subordiEated 
to material and commercial requirements, and show d 1iefly 
in the methods adopted to secure the required er:ds. T here 
is ample room for individuality in engineering work after 
the impersonal elements have been disposed of along cold 
lines of fact and nece~sity. l t follow s that the engrneer 
must not be a fraid of hi s facts, and it requ ires study to 
know and mkrpret the fact s and conditions involved in 
any engineering problem. l t has been remarked that there 
are more mist;.iken fa cts than theories. 

The best lawyer may be the one who kn o,Ys the most law 
or he may bt> the best cou::t pleader or the most sagacious 
adviser on difficult legal poiuts, but there can be little doubt 
that the most useful lawyer is the man with strong business 
instinct supplemented by legal knowledge and experience. 
Similarly, v !iile the most successful engineer must needs 
have engineering skill. he mu st , in order to achieve rea l and 
permanent greatness, bave primarily a corr~ct commercial 
sense of th e r elation of st ructures, plants. pro jects and 
undertakings to the \\"oriel a t large, financial ri sks and per­
sonal equatio1:s, and then be capable of applying h is engi­
neering skill to bring fo rth result s. H e must not fo rget 
that operating cost is not only the coal and labor cost . but 
involves fixed charges, liabilities . deterioration. and to a 
certain <leg-ree the possible futur e unsuitability of his work 
to the then existing conditions. 

The first requisite of a power plant is that it shall be so 
adapted in cost, running quality and suffici ency as to give 
the highest value and least ri sk to the securities underl ying 
the entire property which it serves. This raises the ques­
tion, how fac the engineer should enter the commercial and 
operative field in the mterest of his client. H e can sca rce­
ly go into it too far. It is inconsistent ·with the profession 
and the importance of its undertakings to assume that an 
engineer is LO close his eyes and proceed with work which 
may, through his skill, be rendered teclmically good engi ­
neering, yet by reasnn of condi tions prove bad bu,,iness. 

To have been ordered is no excuse for transgressi ng good 
business principles without direct and explicit remon­
st rance. ::.\Iere difference of opinion, sugested or implied. 
is not the fu ll performance of duty when an engineer \\"ith 
his wide opportunities detects commercial defects in an 
undertaking entrusted to him for design or construction. 
If engineers more scrupulously and more bold!\· exerc iser! 
this functi on many properties would not ha,·e been con­
st ructed and their securities wasted. \Vhatenr prospec­
tive opportunity may have !eel to fin ancing a project, a 
time arrives when a competent engineer \\"ith possession 
of all the facts, tog-ether with kn owled~·e of costs . neces-
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sary to propn design and construction, is, or ~:hould be, 
the best commercial adviser. U nder circumstan.:es adverse 
to the project it should be his duty to take the initiative in 
the protection of capital. T hi s is partly because any man' s 
duty lies toward whatever chance throws across his path 
regardless of in structions, conventiona lities or professional 
etiquette. T he best design fo r some power plants would 
be the demonstration of why they should not be built at all. 

Certain power p lants, especially very large ones, may ob­
viously be <lesigned with comparative ly li tt le reference to 
the system served or to first cost-the probl em being p1·ac­
tically to produce as large an output as i:,ossible per square 
foot of available a rea at the lowest opera~ive cost. Again, 
power plants for certa in railway properties must sacrifice 
ult imate effi ciency and other merits to low first cost, sim­
plicity and reliability, their chief mission being to fu rnish 
sufficient po,Yer to operate a system within fix ,:d charges 
consistent with traffic obtJ. inable. T here must l,e a well­
j uclgecl balance maintained between allowable costs anj cl e­
sirable economies , and before thi s balance is determined 
the problem too often drifts along the lines of least r esist­
ance into the settling of details before di sposal of the larger 
and more i:11por tant elements. 

Power pla1:ts must se rve present needs, the immediate 
future, and k _ve cl ue r : g2.r .l for the more distant future. 
That the futur e cannot be fo reseen is no excuse for not 
g iving due heed to whai it will most probably refjui r e. E n­
g ineering history shows that even much experience seldom 
leads to p lacing large enough quant itative values upon fu­
ture requirements. 

\ Vhile it :11ay be resente,l by some, it is neve rtheless true 
that too much power-plant design consists onl y of the selec­
tion of apparatus. Some would prod uce drawings to re­
fute this statement , but inspection will often show that 
such plans a rc but little more than the pictoriai arrangement 
of apparatus d1·awings reduced to the same scale. It is 
fearl essly sta led that many eng ineers do not know what 
it means to design a power plant ; they merely arrange it on 
the ground by in spection and selection. T here ar e many 
plants containing- the best apparatus that money can buy, 
which, on eng ineer ing analysis, cannot be regarded as other 
than operatively bad. They are not operati vely designed. 

The selection of apparatus and the dete rm ination of 
power-house features with their many detail s intimately in­
volve methods of subsequent operation . Good judgment 
must be exercised to weigh between the ineffici ency of 
crudeness and the complication of r efin ement. In this, as 
in many other features reqairing skilled judgment , it is de­
sired to emph2.size the difference between believing that a 
thing should be done and the practical doing 0£ it. Too 
often the nice di stin ..:t ions between one thing and another 
or a method ::md its alternative are considered, yet the de­
cisions are finally based on price, delivery, convenience, 
minor expediency, or even unwarranted notions of the kind 
that link p reventable diffi ::: ulty with extreme refin ement and 
complication. It is not always easy to be wholly consistent, 
but a systematic engineering measure applied to apparatus, 
design and method should carry with it the requisite cour-
1ge firmly to adopt the measured 1·esults. 

Those wh'J are fond of analyzing cause and effect cou ld 
outline a large number of underlying, fundamental r equi­
sites for good power-plant design, but two are seldom men­
t ioned which should be ranked first. They are: experience 

in having actually conducted work of construction as dis­
tinct from Laving told someone else how to do it , and ex­
perience in operation after construction. The power-house 
design of all countries is full of academic work of the learned 
and g uesses o f the ignorant. The degree to which many 
eng ineer s are <livorced from responsibility by having no 
large contract relations noticeably weakens their juclgment 
or fa il s to strengthen it . This is most conspicuously seen 
in features wh:ch of necessity must be creatively designed 
and constructed, rather than bought as manufactured 
product. 

Another thing deserving attention is the tendency which 
has sometimes appeared to specialize unduly. This is, per­
haps, less frequent of r ecent year s, with the g reat improve­
ments in quality and variety of standard apparatus, but it 
occurs suffici ently often to call fo rth protest. It is doubtful 
if in most cases the refin ed improvements sought by such 
mean s do not fa ll short of their object because of the off­
setting cost of the complication usually involved. 

By way of simple illustration, a certa in pumping plant 
was very "specially" designed and installed in a way to 
take advantage of high effici encies where ordinary centri ­
fugal pumps driven by any small compound engines of 
standard make would have performed the service m ore re­
liably and would have required less fu el fo r their total oper ­
ation than could have been bought for the interest charges 
of the capital differences in the cost of the two plants. 
Sometimes tlH:se things are apparent; again they a re not 
so plainly ev ident. They exist more often than they are 
ci.pprehenclecl. 

,\fter the property \Yhich a power plant must serve has 
bern suffici elltly studied to enable the design to be ration­
ally contemplated and the work of design is actually in 
hand, come the many more or less perplex ing decisions 
whi ch are often hastily made to gain time or contemplated 
until they hecome so involved in a multitude of consijera­
tions that fi nal solutions c:re hard to reach. T he way i:; 
then paved for error. Some more bold than wise gait! the 
remporary admiration of ~heir associates or clients b_v set­
tling every1 hitig "with an axe.'' It is oft en the so-called 
"practical way." In fac t, what is needed at just this junc­
ture i~ hard, careful work and much more of it than is 
oft en put on power-plant design. A g uess is occasionally 
a good one, but a series of g uesses too rarely sncceeds to 
warrant the nx thod so often adopted in important matters 
which can be resolved into good eng ineering decisions by 
the application of hard work. 

Power-plant design involves something more than mere 
drawings ancl specifications. It broadly includes ways and 
n'.eans of getting work clone , which in turn involves pur­
chas ing and providing that all things come together in 
r roper sequence, reasonably on time and in condition for 
erection. The failures in this art of construction can 
always be shifted to other shoulders , for the fault is widely 
r1ist ributed through broken promises, imperfect material, 
inevitable delay, accidents, clerical er ror, misunderstand­
ings, insufficiency here and there, all of which lined up will 
show that a fair degree of error spreads over all who have 
duties or obli gations toward the plant. But how about the 
c:uty of the engineer in so designing and broadly executing 
hi s design in a way to forestall these numerous faults, de­
fects, neglects and the annoying, expensive and meri: im­
pairing obstacles . The duty of the engineer is broad and 
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he cann ot ,vholly shi ft the responsibility when he does not 
provide ways and means by which contractors and others 
will be estopped from error, neglect and fa ilnre within 
reasonable limits. The mere stringency of specificat ions 
and the imposing of penalties are inadequate, but the han d 
and power of a competent engineer , whom no one doubt s 
is an engineer, compels accuracy and fulfillment. 

I think it is a fair general criticism upon th e engineering 
of power plants, and more particularly those designed fo1 
interurban service, that enoug h work is not done upon 
them. They are not susceptible to strokes of gen ius. They 
are not chiefly composed of devices design ed by the en­
gineer, but rath er an assem blage of machin es , apparatus 
and devices regularly manufactured , and hence obtainable. 
There is too much presumption that things called by the 
same name are substantially the same in fact, from which 
follows a looseness in design and specification. It is a fine 
engineerin g art to design , select , order , receive, erect and 
put in opera tion all of a power plant and have it from 
start to finish just what was intended. The sooner it ie> 
recognized that most plants do not m eet expectations in 
their gen eral performance and that the intentions underly­
ing their design were not quite as accurate as they should 
have been the sooner will th ere be more hard work done in 
get tin g all things right in th e first in stance, instead o f try­
ing to improve by changes during the progress of co n­
struction, or by remodelling after experi ence in opera tion. 
No one can properly build a plant that has not been prop­
erly and completely designed. No one can concretely 
design with hazy or uncertain ideas of what h e is design­
ing. If the difficulti es met in design are n ot solved th ey 
will u sually gain added complications and n ew limitations 
as construction progresses. 

A complete power plant design is rare. It is never made 
very quickly. T he tirn.e for rough and ready methods has 
passed. The expenditures involved call for the highest 
skill and the most refined meth ods of determination. The 
larger work is being g iven to those who have equipped for 
this thoroughn ess , and those who would succeed must 
abandon methods in which many of the existing power 
plants have been thrown together and utilize all of the 
hest-known methods of the art to insure good practice, 
however much the design of one may diffe1· from that of an ­
other. 

The eng in eering developments of the last twenty years 
have caused power plant design frequently to demand a 
grade of service beyond the scope of individual effon . 
Conditions have grown more complex, limitations greate:r 
and the necessity of practicing economies more important. 
Thus the skill of many men and many exp eri ences must 
oft en combine to produce results consistent with the b est 
state of all of th e arts employed. There are some who 
fully appreciate thi s, but more who do not. In it there ls 

food for reflection and an opportunit y for any man to take 
a conservative view of hi s own personal tal ents as com­
pared with such service as he might render as one of sev­
eral engineers of diversified tal ent co-operating in the de­
sign and conduct of extensive work. 

\Vhen the columns of our eng ineering press publish the 
plans of new power plants, with pleasant comments upon 
them and their designers , it would seem ungracious to 
dissect them and precipitate critical discussion which mi(?,·ht 
become personal, yet in these columns there have appeared 

plans o f plants in which, by rea~un of inefficient design or 
buildings, a large amount of money could have been saved 
with g reat improvement to the plant s and th eir ho usings. 
ln one instance the same cost could have built a better and 
more suitable bu ilding and equipped in addition the entire 
plant ,vith needed faci liti es ,vhich it lac ks. If such facilit ies 
were omitted because of expense, it must have been ver1 
untrustworth y engi neering that could have wasted more 
than their cost in the ineffic ient design of the balance. 
There is a plant in which external fireproof coal storage 
is provi ded, and coal and ash handling machiner y is in ­
stallc1 i at large expense, yet the fue l needs to be rehandlecl 
by manual bbor. It happened also that enough room was 
wast~d within this po\\·er house to have held su fficient ful'l 
storage and appliances. 

I have known a clever eng ineer in a few hours of hara 
work to cut $ 50,000 out of the cost of a power house de­
sign , leaving a stronger and better st ructure than a less 
perceptive engineer had created. Hard work pays. 

Th ere is scarcely a more important feature fo r the 
eng in eer to keep constantl y in mind than first cost-not 
necessarily the lowest pcssible first cost, but the warranted 
cost. This involves judgment, even nice distinction, to 
secure suffi cient quality without waste. 

r\ proper sense of relat ive cost is also essential to good 
design, and thi s can lJt: cul tivated by the exercise of ca re. 
Thi s sense is not simply th e knowledge of costs, as taken 
fro m formal estimates , and therefore more or less a ma cter 
of exact reco rd even though it is largely acquired by the 
making and stud ying of estimates . It is rath er the con­
stant accompanying cost sense that should unconsc iousl~· 
2cco111pany skill ed des ig n and which leads to no :c: urpri ses 
when final estimat es are completed. 

If th ere is any notable shortcoming in the engineering 
des ign of interu rban power plan ts it is the lack of sufficiency 
on every hand. It is perhaps found less in foundations. 
engines and electric generators than elsewhere, but seems 
ever present in building ~tructu res, steam-making appli­
ances and accessor ies, coal and ash handling, piping, and 
until very recently in switchboards . In all of the small de­
tai ls of the kind not furnished as articles of manufacture. 
wh ich are supplied in accordance with th e des ign and speci­
ficati ons, or more often omitted and furni shed as fou nd 
n eeded, there is a conspicuous lack of sufficienc,·, which it 
is the engineer 's duty to prevent by fo re and not after­
thought. 

Suffi ciency, as broadly u,:ed, with reference to a power 
plant is not easily defin ed, and whil e it may be illustrated 
by specific example it is not the purpose of thi s writing to 
att empt the detail of clemonst ration, but rather to direct 
rngineering consideration by suggestion . A mong the 
power plant features -,, hich seem notably to require better 
engineering than is 1:ow usually practiced, are type and 
sufficiency of power h ouse structures , feed-water purifica­
ti on, feed-water saving, furnac e effici ency, steam piping, 
protective devices for electric ci1·cuits and the proper co­
relation of all features with each other. 

There is no royal road to the elimination of all of the 
errors and difficulties wh ich beset the path of the engineer, 
but if he wi ll continu~lly use hi s best senses and the knowl­
edge of other s, who know more than he, and do enough hanl 
work it is probable that he will find a way to do credit to 
hi s profess ion and justi ce to hi s cli ents. 



HANDLING FREIGHT AND EXPRESS ON INTERURBAN 
ELECTRIC RAIL 'vV A YS 

BY ALBI ON E. LANG 

T
H E transportation and handling of fr eig ht and ex­

press by the interurban roads of ~ orthwestern 
O hio have presented th e sam e problems and 

reached ab out the sam e degree of developmen t as else­
\\ here . This feature o f electric ra il way bu siness is g ener­
all y treated as of secondary importance to th e fina ncial suc­
cess of the roads. hence provision is. o r u suall y has been . 
m ade fo r it only 2s nece!"~ ity has ac tua ll y r equired . 

& ::\1aumee \ ' a ll ey Rail\\"ay, the in terurban roads which 
are now in operation , T hey enter th e city over the tra \! ks 
of the T oledo Railways & L ig ht Company, h aving prac­
ti call y a u ni fo rm traffi c ar rangem ent. 

F reig h t cars run alo ng side a reg ular fr eight house on 
one side. and a larg e unloadin g platform on the oth er , as 
shown in th e accompanying cu t. S ix car s can b e accom­
modated at th e sam e t ime, and room is left fo r growth . 

~, 
~ ',.: 

"""- ...,-."'·. -4: 

UNION Il'-TERURBA'\J FRE IGHT STATION AT TOLEDO 

I n practice th e t erm fr eig h t is all -emb racing , covering 
all classes and grades of goods and m erchandise . peri shabl e 
and non -perishabl e, as well as such as are handled by ex­
press compani es . F reig ht is usuall y h andled in sing le cars, 
and is taken on at stations or sid ings. carri ed to its destina­
ti on , and unload ed in stat ions, o r in the street, accord ing 
as m ean s have been provided. I n T oledo a central loca­
tion has been provided , on private grounds, by th e city 
company for the Lake Shore E lectri c Rail way, Toledo & 
\Vestern R ai lway , T oledo & ::\ Jon roe Rail way, and Toledo 

T here is ampl e space fo r drays to load and unload, the 
fl oor of th e fr eight house , as well as th e unloading plat­
fo rm, being on a level with the car fl oor. Cars a re ru n at 
such hours of th e cl ay and nigh t as least to interfere with 
reg ular schedul es of passenger ca rs . At present cars .back 
away from the freig ht station over a Y to reach the proper 
t rack for the r eturn tri p, but a connection will be m ade 
later with track s on a parall el street, enabling th em to be 
looped in either directi on . The freig ht station faces on 
H uron Street , and extends through to Superior Street , 
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ca rs switching in to the ya rd from the latter. T he prop­
erty is o wned by the city company, and each interu rban 
compa ny is charged a ce rta in rental. T here 
is more than suffic ient space avail ab le to 
double th e present facili t ies, both in the way 
o f bnil <l ings and platforms. T he present 
fre ight stat ion is a snbstan tia l one-story 
bi ick warehouse, the front o f which is par-
t it io ned o ff for th e offi ce. 

developed, because of th e fac t that none o f the roads 
has su ffi cient fac ilities in the way o f cars and power to 

~ 

T he schedules o f the several roads arc 
Drranged so tha t the fr eight cars do no t 
leave the stat ion at the same time. I n thi s 
way the work is equalized th roughont the 
day, and th e trac ks are seldom overcrowded . 
T he Lak e Shore E lectric Railway operates 
six freigh t rnns, th ree cars a day each way . 
T he T oledo & l\[onroe and th e T oledo & 
Ma umee Valley have two ca rs each w~y 
apiece, while the T oledo & \Vestern has two 
ru ns ou t of the statio n eac h day, but they 
are doub !C' headers, one car fo r each division . HEAVY FREIGHT TRAIN ON TOLEDO & WESTERN RAILWAY 

-- take care of all the bnsincss that coulu be 
secnred by them \\' ere it pnshed. Notwith­
standing th e fact that one in terurban , the 
T oledo, Bowling Green & Southern Trac­
tion Company, has not att empted to take 
any freig ht bu siness because o f lack of 
power, whi le th e other roads are prac ti cally 
turning down business. th rough lack of 
p roper fac ilities , it is claimecl that the 
freight business of the Toledo intern rbans 
already exceeds the ex press bu sin ess of the 
steam lines in to T oledo . T he r ea son fo r 
th e rapid ly increasing popularity o f thi s 

FREIGHT TRAIN IN SYLVAN IA YARDS OF TOL EDO AND WESTERN RAIL WAY 

ervice is th e fact that it is practically ex­
p ress service at freigh t r ates. Each road 
has its own scale o f pri ces divided into 
classes , charges being made at so much 

T h e departure o f cars i scheduled as 
fo ll ows : 

T oledo & .Maumee Valley, 9 a. 111. , 3 p. m. 
Lake Shore E lectr ic, 7 :30 a. m., 12 m. an d 5 :30 

p 111 . 

Toledo & l\ilonroe, IO :40 a. rn .. 4 :40 p. m. 
T oledo & vVes tern , I I :45 a. 111. and 7 :25 p. m .. 

both doub le-headers. 
Desides th ese regular cars extra cars are 

fr equently operated . T he Lake Shore 
E lectric sends a special meat car out of 
T oledo every cl ay, and the T oledo & \Ne st­
crn brin gs a special milk car into the city 
each morning. Special ca rl oad lots arc 
handled at spec ial rates, the T oledo station 
agent being au thori zed to g ive a ca rload 
rate uver any of the roads. ~I ilk i'- handled 
Ly all th e roads at a stra igh t rate of I½ 
n nts per gallon fo r any di stance. M ilk 
t ickets are sold by the general offi ces and 
c:1.gcnts o f each compan y. T he minimum 
charge fo r any art icl e ca rri ed is 25 cen ts. 

W hi le the freigh t traffi c of the T oledo 
intermbans has passed the exper imental 
tage, it can hardly be sa id to be fu lly SPEC IAL FRE IGHT DELI VERY BY EL ECTRIC LOCOM OTIVE 
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per hundredweight. The class of any article is determi ned 
by the regular official freight classification tariff used by ali 
steam roads. T he scaie of prices for the several roads is 
shown in the table on this page. 

Very littl e freight or express 1s carri ed in combination 
cars on th e lines entering T oledo, but in other sections 
tn1s is common practice. One agent, \\'ith th e necessary 
help, attends to all shipments and receipts at th e T oledo 
headquarters, and is paid by the several roads, in pro­
portion to th e tonn age hauled by each. O ther expenses. 
such as telephon es, stationery, fue l, etc., a re paid in like 
manner. The fr eig ht station is managed by a committee. 
composed of the general managers of th e companies inter­
ested. Each year a general manager fo r the station is 
elected from the members of this committee, the present 
incumbent be ing L. E. Beil stein, general manage r of the 
ci ty company and the T oledo & l\Iaumee Vall ey R ailway. 
T he Toledo & Maumee Valley Company advances such 
money as is required during the month, ancl settl ements 
are made each month at a meeting of th e m anaging com­
mittee. T h e city company pays nothing toward s the main­
tenance of the station , but it receives a percentage of the 
income derived from freight by each road, fi g ured on the 
mileage h andled. The station is in charge of F. vV 
F isher, who has had long txperience handling fr f! ight . H e 
has five assistants in th~ freight depot, and the car crews aid 
in loading and unloading. 

T he business of each road is conducted separately, and 
there are separate blanks of all ki nds, so that although it 
is a union freight station , it is at the same time practically 

Lake S hore Electri c Ry. Co. 
G enoa ..... .. ..... , . .. I 
Woodville ...... .. .. ... . 
Hessville ............. . 
G ibsonburg ..... .. .. . . 
Tremont .............. . 
Clyd e ................. . 
Bellevue ............ . 
Monroeville .......... . 
Norwalk ............. . 

Toledo & W estern Ry. Co . 
Sylvania . .. ......... . . 
Riga .................. . 
Blissfield ............ . 
Palmyra . ............. . 
Adrain ......... . 
Berkey * ... . ........ . . 

JO 
II 

12½ 

13 
JI 

Metamora. . . . . . . . . . . . . . 1 2 

Whiteville............. 13 
Seward•.............. r3 
Lyons................. 13 
Densen* ...... . ....... _ I 15 

Tol~ir&n~;~-r~-~-Ry
0

• •• • • • 1 

15 

l\'Ion roe. . . . . . . . . . . . . . . . 1 2 

Erie .................. . I I 

Toi. & Maumee Val.R.R.Co. 
Maumee ............. . 
Perrysburg.. . . . . . ... . 
Wa~:ville ............ · / 

CLASSES 

3 4 I 5 

7½ 7½ 
n~ 7½ 
7½ 7½ 
7½ 7½ 
7½ 7½ 
9½ 9 

TO½ TO 
13 I2 
13 I2 

7½ I 7½ 
9 8 

IO 8 
II!~ 9 
f 2 IO 
TO fl½ 
II 9 
I 2 IO 
I2 IO 
I2 10 

12 I O 
I2 JO 

II 8¼ 
TO 8 

7¼ 7 
7½ 7 
7½ 7½ 

7 
7 
7 
b ½ 
7 
8 
8 

IO 
IO 

7 
7½ 
7½ 
8 
8½ 
7¼ 
8Yz 
8½ 
8½ 
8 ¼ 
8½ 

1 8½ 

7½ 
7 

6 
6 
7 

5 
5¼ 
5½ 
6 
6¼ 
6 
6Yz 
6½ 
6½ 
6½ 
6½ 
6 ¼ 

5½ 
5 

5 
4½ 
5 

* Prepay station . 

3¼ 
4¼ 
4¼ 
5 
5 
5 
5½ 
5¼ 
5¼ 
5¼ 
5¼ 
5½ 

4 
3¼ 

a station fo r each road, and 1s concluctecl exactly as are 
th e sing le stations on the several roads. A way bill ac­
companies each shipment. \Vh en freight is received from 
th e consig nor a receipt 1s made 111 duplicate , one copy 

FREIG -ff TERMINAL YARDS OF THE TOLEDO & WESTERN AT WEST TOLEDO 



• 
being given to the consignor ancl the other kept on file for 
reference and tracing. When goocls arc delivered to the 
consignee a receipt is received in duplicate, a copy going­
to the consignor. A book of cash receipts and cash di s­
bursements is kept, also a record book of freight bills re­
ceived. A n abstract of fre ight way bills received and for-

The Dayton & Troy Electric Railway Co. 

Abstract of Way-Bills Forwarded. 

Fro ... ~ ----········- ··· ············--· ·OfUce, State of ........................... .............. . 

The Dayton & Troy Electric Railway Co. 

Statemt11t of Way·Bllls Received •'--·················•·-············ ·Oflke, State 01. ......................... ..... . 
EDU,r WAJ-IIUll &lpb.1t..uaa.111,1,omeu IPpt&r Qll Ll1tor A1eoolu. FroJM .................... to .......... . .......... 1er, .... .. .' '. ._ ! 

THE DAYTON & TROY ELECTRIC RAILWAY COMPANY. 
SETTLEMENT SHEET. 

FREIGHT AJ.'D EXPRESS RECEIPTS AT ..... .. , ....•.•.....•••......... . .. . ....... . .... .. STAT/OK, 

Fronl .••• .•.••••••.•.••.•••••••.••• ______ .. __ .••••••• 190 .••••. to ... ___ •..••. _____ __ _ •••••.• __ . __ . .•..•••• •.•• •.• 190 . . ____ , inclusivr. 

ORBITS. Amouat. CREDITS. Amouot.. 

llncolltcftd hills last report .•• •••.• ••• ••••••••• ... ········I······ Advance charges as pu a!Jstract ..•..•...•••• _. __ ·- --··· · 

Charges lo collect on Tl'.B)ecd asper slalemtn ............ .. 11.ml. of uncolkcltd bills as per slat,m,nl below ....... . 

~~?:=·i~§::::;:::; r••.¥~£~;II t ..... 
·····•················-··············-············-·-· -- ·· ·-•· ·· ··· ·····-·-·············· ······················ ·········· ---·----

1 

o,,,_ W ::::: : : : J : &O••;•:::• : : 
Uncollected freight HIiis to Date. Remittances of freight Receipts. 

WAY B11.1.. 
Dale. No,, 

WAY BILL FROM. Amouot . 

lJUsiness in Janua1 y, 1~01 . At present its freight cars oper­
ate only to N orwalk, but it is expected that in a short time 
rhe through busin ess to Sandusky and Cleveland will be 
opened up . T he Toledo & Monroe Railway, 22 miles in 
length , commenced freight operations in Jul y, 1901. It is 
being extended to D etroit. The Toledo & W estern corn -

FREIGHT BILL. No .. . 
CON5IGNEE ... STATION .. 

To THE DAYTON & TROY ELECTRIC RAILWAY CO., Dr. 
Por c1u.r2a OD artlclea War•Billed from ... •i• 

DAT'C C.~ WAY•BILL-

·· · ·· ·· · ···· ·· I'·- -

NUMBER OP WAY•IIIU.. 

OONSI0N0t. 

Orlrlnal Point ef Shipment. 

Coa■ut.1111U.e. 

CONSIGNEE .•..........••.•.... 

ARTia..ES AND MARKS 

Recelve41 Paymea1, 

-···--·--·•-·• •-•·- -· •-·•••-- -•···-·- __ .. . .\fenf. 

TOTAL TO COLLECT, 

Di?:AVACiE, 

Orlrloal paid F,elfbl BIiia MbDald accompaay all claims for over cborru. losa or damare. 

FREIGHT RECEIPT. 
.. STATION ... 

No .. 

To THE DAYTON & TROY ELECTRIC RAILWAY CO .. Dr . 
Por dia.rrea OD uUcla w.,.slilcd from ·· · · --via-• •-·· ___ ····· ·-·-·---- - -- ----· 

DATI! OP WA.Y•BILL. ll~~,,,,;4• _ ___:AR=-:TI=O.=l!S:...:A.::cN:::.D..:::M:c::AR:;::KS::c_._ -ji--W<:___cloh.::.L _ f-ll'•_te.. ~ lu.bt_:_ ! 

NUMIIER OP WAY•BIU. 

OONSION0t. 

Ori;lnal Pel.at af Shipment. 
·············•··············· ·1,.....~-..-.-... -:\•.-.. --!l--·ll--'I,---

Received the aboTedw:rlbed property la1oodcoodl1loa. TOTAL TO COLLECT, 
Coucctlt1Uce-

··· · · --···· --·-· · ---------------·--- --·-- ---· __ Coaala:aee. 

Date _ ______ 19 _ 

The Dayton & Troy Electric Railway Company. 
RECEIPT BOOK. 

WAY BILLED PROM 

The Dayton & Troy Electric Ry. Co. !°Via FREIGHT I 
I Via EXPRESS! 

·Way Bill No . .. .. .. .. : .. . - .. . ..... ... ..... ............................. ............. •... z90 .· .... 

Freight and Express Department. Freight_ Way Bill from .............. .................. ......... . to .......... ........... .. .. .. . .. .... . . 

The · Dayton & 7roy Electric Ry. Co. ·· ----·-··:7 I Via EXPRESS I Way Bill No •...... 

Freig!1t aijd [;.;pN!SS Department. Money Way Bill from .. ....................................... t o ............................... . 

Uo. Pkos. ·,vnJf.U:S. ! '?cu! f rom. CONSIGNEE. OESTINmON. Value. 

~·····-- ........ ........... · i ................ . 
FORMS AND HEADINGS ADOPTED BY FREIGHT AND EXPRESS DEPARTMENT OF THE DAYTON & TROY ELECTRIC RAILWAY 

warclecl is sent to the auditor of each road once a month, 
as well as a monthl y balance sheet. T here arc also blanks 
for freight over, short or damaged, and for the correction 
of errors in way bill s. Many of the forms used in the 
freight and express departments of interurban roads arc 
herewith reproducccl. 

The Lake Shore E lectric Railway started it s freight 

menccd operations to Sylvania in September, 1901; at 

present 60 miles of road arc in operation, one branch ex­
tending to Morenci and the other to Adrian , l\ Iich. The 
Toiedo & l\faumec Valley has 21 mil es of road , including a 
branch to Watervi ll e. It commenced to carry freight on 
March 1, 1902, when the freight station opened for busi­
ness. It will be seen , therefore, that it is too early to make 
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TRANSIT RECORD. 

Every Messenger, Agent and Tran~­
fer l\Ian through whose bands this 
\Vay Bill passes must stamp bis name 
and check mark in regular rotation 
hereon. 

MESSENOER. Ck. Mk. 

2 

3 

4 

s 

6 ---- ---- -- ---- - --- -- ----- -- -----1------

NOTICE. 

Every article (eitl:ler freight or ex­
press) must be accompanied by a Way 
Bill and if received en route or at des• 
tination without same it shall be the 
duty of Agent or :Messenger to make 
an "Over" Way Bill from the marks 
on the package. 

NOTICE TO MESSENGERS. 

This W. B. must be delivered to 
Agent at station named on opposite 
side. In case the goods are delivered 
by messenger it shall be his duty to 
receive consignee's signature on face 
of Way Bill before turning same over 
to Agent. 

BACK OF FREIGHT AND MONEY WAY BILLS 

,ri,,_ ____ _ 

The Dayton & Troy Uectric Ry. Co. 
FREIGHT AND EXPRESS DtPARTMENT. 

$ _____ _ 

$ _____ _ 

$--==~= 

A.mount of Bill for Collection. 

Cllarges for Return of Money. 

Total A.mount to be Returned. 

From ______________ _ 

On ______________ _ 

Dat6 ot ShipmBn,,_ ______ 19 

C. 0. D. 
Bill to be Co11ected on Delivery of Goods. 

Goods Way Blll6d to _____ _ 
NOTICE TO SHIPPERS, 

Ooods received by this Company subJect too. O. D. are accepted 
only underco_nditlons or Its Receipt 1ind Instruction.a to Its Agents. 
Ir delive ry or goods cannot he effected within 30 days, on account or 
Inability to collect the amount due on them, the s)llpper agrees that 
the same may be returned to him and that he will pay the charges 
tor transporta tion both ways, and that llablllty or this Company tor 
!~~I ~~of:!t6r:!~~~~~~•e~:~eg~\~~ ior thG purpose of collection, 

NOTICE TO. AGENTS. 
All employes throagh whose hands thls ._0. o. D. passes will he 

held responsible for the same and must adhere to the Companv'• 
lnetructlo1113 CO!}Ctirnlng C. 0. D. matte r, as given in book of rules: 

REMARKS 

Counted and Sealed by 

AGENT'S MEMO. ON BILLS TO BE COLLECTED 

shipments which have been 
made over the Lake Shore 
E lectric Rai lway outside 
the city limits. 

"\n interesting feature of 
the statement is that the 
outgoing shipments are 
more than double the re­
ceipts, and that they are 
constantly increasing at a 
much g reater rate. At first 
g lance thi s might be taken 
to indicate that the enter­
pr ising merchants of To­
ledo have been more prompt 
to realize the benefits of the 
new system than the citi ­
zens along the several 
roads, but, as a matter of 
fact, the contrary seems to 
be true. The country store 
keepers, who, in the ma­
jority of cases, pay the 
freight bill s, make a point 
to order goo<ls pnrchased 
in the city to be shipped by 
interurban express . The 
reason for thi s is evident. 
T he country merchant steps 
to hi s telephone c1nd call s 
up the Toledo wholesa ler , 
directing that the goods be 
sent on the next car. It is 
an everyday occn rrence for 
merchants in Adrian, l\!I ich., 
or Norwalk, the latter 65 
miles from Toledo, to order 
goods in the forenoon and 
have them delivered i n the 
afternoon. \Vith sharp con­
nections on the part of the 
wholesaler it is possible to 
deliver goods within three 

comparisons as to the growth of monthly shipments and 
rece ipts of fre ight on any of the roads, but the fo llowing 
figur es fo r the month of June, 1902, are interesting: 

hours at any of the towns 

in this large zon e. Some of the good housekeepers in a 
large city l1 ave waited longer for a basket of gr~ceries from 

the co rner store. 
Th e plans fo r th e future point to the development of thi s 

uti li ty in new direc tions. Som e of the Toledo wholesalers 
are agitating the question of laying :o purs into their ship­
ping sheds, thereby shortening the time of delivery and 
saving drayage. The Toledo managers are also seriously 
considering th e purchase of inexpensive box cars to be 
u sed as trailers. The idea is to have them built similar in 
ap pearance to the present freight cars, and to be drawn by 
the electric cars, one at a time. Under this p lan the 
several roads could interchange carload shipments. For 
instance, when the Lake Shore E lec tric Railway is com­
pl eted carload shipments could be m ade from Cleveland to 
D etroit or to Adrian, Mich. 

R eceipt s 
in pounds 

Lake Shore E lec tri c R ai lway........... 226,573 
Toledo & l\Iaumee Valley Railway...... 56,574 
Tol edo & l\Ionroe Railway. . . . . . . . . . . . 232,003 
Toledo & We stern R ailway............ 350,712 

Shipments 
in pounds 

803.6-4-4 
2-41 ,570 
272,755 
80-4,378 

Total Toledo Station . ................ 865,862 2,122,3-47 

The tonnage received at the electric freight station dur­
ing the m onth of July was reported by the management as 
fo llows: 

Out-bound ........................................... . 
In-bound ...... ...................................... . 

Pounds 
2,416,390 

854,291 

Total receiv ed and fdrwa rded ........................ 3,270,681 

Tf1ese figures do not include the ca rl oad shipments 
which are made over the Toledo & Western from it s termi­
nal station in vVest Toledo, neither do they include similar 

So much for the interurban lines entering Toledo and 
the freight and express business of that territory. There 
are many other sections of th e country in which similar de-
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velopment may be noted . It wi ll be espec ia ll y interesting 
to refer to the effort s that have been made by individual 
companies, including some that are not fav ored with the 
patronage of large cities. The experience o f the Cleveland 
& Eastern Railway in developing th e package freight busi­
ness of the sec tion in which it operates , was very thor-

FREIGHT BILLS PAYABLI: ONLY IN BANKABLE FUNDS. 

NOTICE. 

Freight Office Dayton & Troy Electric 
RAILWAY CO. 

--- _ -- ---- -- --- ---- _____ 190 ___ _ 

There has arrived at this Station, consigned to you 
from _____ - ------ __ ____ - ----- --- ___________ ------

the following articles, viz: 

No. Car __________________ Weight ____ __________ _ 
Which are ready for delivery to you on 

payment of freight and Charges,$------ ----------
Make Checks payable to "Order D. & T. E. R'y. Co." 

N. 8.-AII freight Bills to be paid before the fioods 
are removed from the Station. 

The contract of this Company, as common carriers, 
ends upon the e.rrtva.l of Goods at our freight stations; 
and 1f consignees a.re not then ready there to pay 
charges and receive the goods, we dispose of them tn 
thebest manner we can, and hold them as gratuitous 
warehousemen tor twenty tour hours from the time 
they arrive, subject only to the risks of such ware­
housemen, 

The Company w111 not be responsible for Damage 
from ordinary Leakage, Breakage or insufficient 
Cooperage; and no Damage wtlt be allowed after the 
Goods leave the Station, unless by consent. 
-- - - - - -- - ___ _____ . ____________ ______ freight Agent. 
11'9'"RETURN THIS NOTICE. 

NOTICE OF FREIGHT AWAITING PAYMENT OF CHARGES 

LOCAL f>OINTS 

Dayton & Troy 
lUCTRIC RY. 

Piqua 
Farrington 

Eldean 
Troy 

Cowlesville 
Tippecanoe Cy. 

Evanston 
Ginghams burg 

Vandalia 
Cham hers burg 

Ebenezer 
Dayton 

----- __ _ --- ___ ------·. ----. --· .. ------· ___ ]90 .. . . 

To·· -·-· -----· ___ ... . ______________________ -· . .. -· .. ... . 

Hereafter and until further 
notice we especially desire that 
all goods ordered by freight con~ 
signed to points on the D, {,J T. 
Ry. be shipped via that line when 
practical to do so. 

( OVER) 

NOTICE TO SH IPPER S 

oughly desc ribed in the STREET R AI LWAY J OURNAL of 
May 3 r. This road passes through a farn1in g country and 
has developed a large milk carrying trade. 

The Steubenvill e Traction & Light Company, of 
Steubenvi ll e, Ohio, recentl y establ ish ed a freight depart­
ment, but the volume of bu siness handled is as yet rather 
small. The management report s, however, that the indica­
tions are favorable, as the servi ce is appreciated quite gen­
erally . U nlike the Tol edo practi ce , freight is handled on 
thi s road in combination cars , and in the principal towns 
along the line stations have been establish ed, but th e com­
pany does not as yet maintain deli very wag ons. The rates 
are not so high as the express rates, but are slightl y in ad-

va nce of the steam rai lroad freig ht charges. Thi s is per­
mi ssibl e, as the service is m uch super ior to that of the steam 
lines . Blanks used by the large sh ippers and also th e 
dupl ex excess tickets, which are canied by the conductors 
on th e line and issued for all small shipments, a re 1-eprn­
cluc<:d, together with a photograph of one of th e combina­
tion cars which are operated in this service. T hese cars arc 
of the fo llowing dimensions: Leng th of body, 30 ft. 9 ins.: 
leng th o f pl atfo rm , 4 ft. 5 ins.; length over bumpers, 40 ft. 
8 ins.; width over all , 8 ft. 2 ins. T he ,kaggage room is the 
leng th of fo ur wi ndows, about I I ft. 6 i'i1s. T he passenger 
compartment is fini shed in white birch . 

The Dayton & Troy E lectric Railway Com pany, o f 
P iqua , O hio, has developed a ve ry sat isfact ory system of 
accounting fo r fr eigh t and express service, whi ch may 
prove valuabl e to oth er lines of a similar character. 'Nay 
b ill s are made in duplicate by havin g every alternate sheet 
in the pads plain , cheap paper , and using carbon paper 
between the sh eets. T here are two styles of way b ills­
fre ig ht and money. Every art icle trans ported mu st be 
billed wheth er company business or not. T h e m essen ger 
has a receipt book in ,vhich h e takes a receipt for every 
bill delivered . T he goods are checked by the bill s in prac­
ticall y th e sam e manner as is done by the ex press com-

S HIP P IN G ORDER 

THE STEUBENVILLE TRACTION AND LIGHT COMPANY. 

Shipped by 
/'ia TIIE STEU/!ENl'fll.£ 'fNACT/0.\' A.VD I.IC /IF COl/P.-1,VV, tit,• /"'Vfc rly d.-srribt'd t,d,,,,,, i11 ut,pain1/ g,md 011kr, naN 

,u 1,0l~J, (ro11/ol(s and co11dil101t t>I co11/c11 l s of pacl:aJt.S 1J11l.•11o~v11), mar/..wl, consi1:11cd and d,·sfiiuJ 11s i11d1r,1'1'd bdoi/1, 

W E IGHT 
AubJcc ltu('urr<'tlo'\ 

FORM TO BE SIGNED BY SHIPPER , C OPY SENT TO THE 
CONSIGNEE AND THE THIRD, SIGN ED BY AGENT, 

KEPT BY SHIPPER AS RECEIPT 

DUPLEX FREIGHT TICKET 

panies . \Vhen goods are delivered by th e messenge r be­
fo re reaching th e station he gets th e consig nee 's receipt in 
the space provided , but wh en delivered by the agent an 
expense bill is mad e. Settl ement is made every ten days 
by the agent o n blanks specified as "Abstract Statement" 
and "Settl ement Sheet. " Two classes of service have been 
developed , fr eight and express, and th ese a1-e indicated on 
th e way bill. In larger stations the company has its own 
wagons fo r express service, but in the small er places it pays 
20 per cent of the charges fo r delivery to the parcel del ivery 
wag ons. I t has th ro ugh billing arrangements with th e 
Southern O hio E x p1-ess Company, wh ich operates on the 
South ern O hio T raction Com pa11y's cars, and it;; express 
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rates are considerably under those of the old express com­
panies, being calculated on th e regular g raduated scale. 
T he freight rates are about one cent under those of the 
steam roads. Two 55-ft. freight cars are employed. O ne 

T raction Company, is conducted by the Southern Express 
Company. \Vh en the Southern O hio properties were first 
consolidated the express busin ess was placed in the hands 
of the \V" ell s-Fargo Express Company on the sam e basis 

CO/1\BINATION CAR OF STEUBENVILLE TRACTION & LIGHT COMPANY 

that it operates on steam roads. The net 
returns to the traction company were not 
satisfactory, however, and it was decided 
to conduct the business itself. The South­
ern Ohio Express Company is a distinct 
organization, incorporated with a nominal 
capital stock of $2,500. The traction com­
pany furnishes the cars, crews and power. 
and receives IO cents per car-mile for the 
mileage of the freight cars. At present the 
company operates two 35-ft. freight cars 
between Cincinnati and Dayton, making 
two trips each way per day. Appreciating 
the possibilities of this business the com­
pany adopted at the outset a broad policy, 
purchasing thirty first-class wagons and 
teams, sending out numerous solicitors and 
establishing stations in the leading towns in 
the territory it intended to occupy. I<or a 

of these makes two round trips every <lay between Piqua 
and Dayton. It runs on a schedul e an<l is handled by two 
men. The company has a freight classification which is 
identi cal with the regular rail road classification, and rates 
are fi xed accordingly. A rrangements have been made for 
way billing freight through on the lines of several of the 
traction companies which enter Dayton, by a division of 
the charges and sharing the expense of tra nsfer. 

The Mahoning Valley Railway Company, connecting 
Youngstown, Warren, N iles, Girard, Lowellville, Struth­
c:rs, M ineral Ridge and Leavittsburg, O hio, has developed 
considerable freight and express business in it s territory. 
A t this time it is operating two closed cars, built especially 
fo r freight and express service. There are three men on 
each car, the conductor , motorman and 
laborer. F reight depots have been located 
in each city and village through which the 
line operates; but these stations are planned 
differently, owing to varying conditions. 
In vVarren, O hio, space is rented, for in­
stanc~, in a shoe store, awl the shoemaker 
looks after the freight business. At N iles 
a depot has been built especially fo r freight 
business in connection with the company's 
power house, and the man who acts as de­
spatcher at that point looks after fr eight 
and packages. At Girard, Struthers, L ow­
ellvi lle, O hio, and New Castle, Pa., the 
company has buildin gs of its own , which 
are used as passenger and freight depots. 
At Youngstown, O hio, and at Edenburg , 
Pa., there are freight rooms in connection 
with the stations, the despatcher looking 
after the freight. The company does not 
maintain delivery wagons, neither does it use combination 
cars. T he policy of the management is to keep the pas 
senger traffic entirely distinct from the freight business, as 
it beiieves that oth erwise positive damage is done to one, 
while the development of the other is greatly retarded. 

T he pacbge freight business of the Cincinnati, Dayton 
& Toledo Traction Company, fo rmerly the Southern Ohio 

time the net loss was quite large, but persistent efforts 
turned the tide, and thi s year it is estimated that on the 
present basis, the i1 et profits of the express company will 
be about $10,000 for the year. During the last few months 
the gross receipts have amounted to between $3,000 and 
$4,000 per month, and it is now making such substantial 
gains that it will soon be necessary to purchase additional 
freight cars. The company uses the traction company's 
passenger and terminal stations in Cincinnati, Hamilton , 
Middletown, Franklin, Miamisburg and Dayton, paying 
half the expenses of the maintenance of the station in ad­
dition to maintaining its own agent. U nder this arrange­
ment the operating expenses amount to about 75 per cent 
of the gross receipts, leaving a surplus of 25 per cent, which 

MILK TRAIN ON CLEVELAND & EASTERN OHIO 

is going toward the reduction of previous losses and for 
improvements to the service. Of course the traction com­
pany derives a good profit under the arrangement. 

As before stated. delivery wagons are maintained in all 
the leading towns, and in Cincinnati and Dayton the 
wagons have regular routes, making four trips per day, to 
over I 500 leading business houses. The business is closely 
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fo llowed up by soli citors, and country merchants along the 
line, in ordering from jobbing houses ancl city merchants. 
direct that goods shall be shipped by thi s route. 

The company has an arrangement with the Dayton & 
Xenia, the Dayton & Troy, D ayton & Northern , Dayton, 
Coving ton & Piqua , Dayton, Spring fi eld & Urbana, ancl 

SOUTHERN OHIO -EXPRESS CAR AT CHAUTAUQUA GROUNDS, 
BETWEEN FRANKLIN AND MIAMISBURG 

Dayton & vVestern roads, whereby goods a re shipped clear 
through to points on these Imes, the receipts being prorated 
according to the mileage handl ed. \ Vith some of th e lines 
the company has an arrangement whereby their express 
business is handled in D ayton . In shipping to Springfield 
goods a re sent to Xenia over the Dayton & X enia, and 
then to Spring fi eld over the Spring fi eld & X enia, th e rea­
son for thi s roundabout route being that th e las t mentioned 
line is controll ed by the same interests as the Cincinnati , 
Dayton & T oledo. R ecentl y a carload of ponies was 

SOUTHERN OHIO EXPRESS C AR AT MIDDLET O WN 

shipped through from Cincinnati to Springfield by thi s 
rout e, but no effort is being made to work up thi s class of 
through business. By reason of the fact that the various 
interurban roads entering D ayton maintain independent 
fre ight stations, it is necessary to transfer th rough ship­
ments, and a union freight terminal, which has been talked 
of fo r some time, would effect a g reat saving of time and 
expense of transfer. A t the present time th e vVestern O hio 
R ailway, which is controll ed by th e same interests as the 
Cincinnati , Dayton & Toledo, is conducting a package 
freight business on a small scale. As soon as thi s line is 

completed to P iqua, affording connection with the Dayton 
& Troy E lectri c Rai lway, it is probable the W estern O hio 
freig ht business will be handled Ly the Southern O hio Ex­
press Com pany, and goods will he shipped th rough from 
Cincinnati to L ima and later to T oledo. 

Th e experience of the roads whose meth ods and equip­
ment have been descri bed may be accepted as fa irly repre­
senting that of similar systems in oth er pa rts of 
the country. Of course it is well known that the amount of 
fre ight and express to be ca rri ed hy the in terurban road, 
and the profit a1-i sing th<.:Tefrom , cannot be es timated in 
advance with the same degree of certainty as tha t of pas­
sengers, h ence it is not usual. nor wo uld it be wi se, to in­
ves t great capital to provide fo r it until circumstances in­
dicate its poss ibiliti es. 

T he Toledo & W estern E lectri c Rail way, now entering 
T oledo, which has been mentioned befo re in th is art icle, 
trave rses a terri tory not touched by steam roads, and it is 
carrying all ki nds of fr eight in sing·le cars and trains, ancl 
;-eali zing, it is claimed, a fai r profit. Dut there are fc \\.: 

electric roads similarly situated. T he value of the ordinary 
elec tri c road, ho\vever, docs not depend upon its ability 
or capacity to carry frei g ht or express . Its value is onl y 
enhanced thereby. It should develop th e bu siness of car­
rying freigh t and express as rapidly as can be done with 
iair profit, and trust to the fu tu re fo r improved m ethods fo r 
enlarging and im proving the sam e. R igh t h ere then is 
\\h ere the bui lders and operators of interurban roads 
should exercise the greatest scrutiny and judgment. 

T he orig inator or promoter always calcul ates upon de­
riving a considerable revenue from the carrying o f fr eight 
and express , but it appears to me to possess many elem ents 
of uncertainty at the present t ime, where there is steam 
road competition. Express matter, at express rat es, in 
sufficient volum e to demand the full u se of a car , or cars, 

will undoubtedly make an edequate return 
on the capital invested to provide fo r it . 

T he ques tion whether express matter 
shall be handled by the road itself or en­
trusted to a company to be owned or con­
troll ed by the same O\vnership, rl emands 
carefu l consideration. In some citi es the 
several interurban roads havl' fo rmed ex­
press companies among their own stock­
holder s, to do business under contract with 
these rc,ads , thereby separating the liability 
and securing more efficient management , 
and at the same time r etaining practical ly 
a ll the profi ts ar ising therefrom . The wi s­
dom of so doing , however, must depend 
largely upon local conditions . The time 
will come when existing companies will h~ 
eager to secure contracts with electric roads 

on terms as favorable, if not better, than they now have 
with steam roads. 

But as to th e profit of carrying freigh t at steam road 
freight rates there is g reat doubt, unl ess cars can be oper­
ated in trains and exchang ed with int ersecting steam or 
electric roads, as is now done by the steam roads. 

If necessit y be indeed the mother of invention, we may 
reasonably e~pect that the futu re will provide means and 
methods of maki ng the freight and express business of the 
I nteru rban E lectri c Railway much more profitabl e than 
present condit io ns seem to indicate. 
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T 
llE evolution of cheap transport at io n for short di s­

tances which has occurred during th e las t half cen­
tu ry has been r emarkable. T he rapid chang-es 

from the omnibus of fifty or less yea1-s ago th:::-ough 
the horse car, the cable system and the steam elevated to 
the electric system of to-clay has made it possible by the 
rapidity and cleanliness of the latter to link towns and 
ci ti es togeth er by interurban systems and to fi ll up the 
spaces bt:twen them with houses and factories. 

There is one branch of the operation of these systems 
which has had its p roblems to solve and its sleepless nights, 
too, but the public has seen very littl e of them , Each 
change of method in operation ha~ caused the accounting 
department to make its changes accordingly. .,:\nd while 
the financial and operating men ha-ve been cognizant of the 
changes, the general public has not marked it , except 
wh en, here and there, a company has added anoth er title, 
that of audi tor , to it s list of officers. But even to-day the 
sweeping growth of this recognition can only be gained 
by comparing the offi cial li sts of offi ce rs fo r the recent year 
of 1895 ·with the present year. Thdt this recognition is ap­
preciated by the accounting officer goes withou t saying. 

vVhen the first interurban companies were for-med they 
had no precedent to guide-or coi1fuse, as you please-and , 
as the operating department made its first endeav~rs of 
operation along the lines of purely urban companies, the ac­
coun ting department naturally tri ed it also . T he account­
ing department worked fa ithfully along these lines some 
time, and as late a elate as 1897, when the statem ent was 
made that "interurban and street railway accounti ng in the 
details of the operation a re dissimilar , whil e int erurban and 
steam rai lway accounts in the same ,vay have m ore in 
common,'' it was received dot1 iJtfully. But suddenly, 
caused somevvl1at, no doubt , by steam competition, it was 
r ecognized that almost the only similarity between urban 
and interurban roads was electricity as a motive power, and 
the running over a short mileage o f city trackage. Then 
the pendulum s,Yung to the other extreme, and to-day we 
have interurban ca rs operated by train clespatchers, sub­
stant ial stat ion buildings , cattle g uards, air brakes. mileage 
tickets, express, fr eight and baggage car s, rora ry snow 
plows and numerous other conclitiuns which have made it 
necessary to have accounting in accordance, and so inter­
urban accounting became a class by itself. 

When this change or awakening came there cam e suc­
cess and the companies nmltiplieJ It is quite tru e that 
the accounting department has kept pace with it s new con­
ditions, so that to-day an accountan t must approach the r e­
quirem ents of an interurban company in a somPwhat dif­
fere nt frame of mind than h e wo ul d one stri ctly urban. 

In planning the system of accou ntin g it must be, of 
course, governed som ewh at by its local conditions, but th e 
prime importance is simplicity; a simple system can always 
be worked to the final results very much quicker, and the 
conclusions reached are u suall y more accurate. becau se 
the chances of confusion among th e clerical force are less-

ened. T he importance of this prime fact or cannot be over­
drawn, fo r the operating department is g uided by the 
records of the acco unting department, and wrong plans are 
easily made, if based upon inaccurate figure s. 

A nother g eneral rul e of the accounting department of 
an interurban line should be, and it easily agrees with the 
arg ument for simplicity, to be in a position to furnish upon 
request operating info rmation seldom asked for. In other 
words, the accountant should understand the business so 
well that he wi ll for esee the n eeds of the operator and be 
able to assist him promptly. T h e old criticism that the 
accounting department "does not produce business" has 
been broken down, and money is well spent in the account­
ing department now-a-days if it is not merely a r ecording 
m edium, but h elps by intelligent work to make o perating 
savi ngs. 

It is being underst~od bett er no w than fo rm erly that the 
reports and records made by conductors and oth ers out on 
the road shoul d have as li ttle wo rk in them as possible, for 
the reason that th e m en from whom the information is re­
quired arc rarely well equ;pped by nature or education to 
g rapple anythin g requiring careful '.Hiting or figures. They 
may be well train ed in other directions, but not many ol 
th em cuuld hold a place in the office. A nd so it is well to 
keep as much as possible of th e real work in the office, and 
the result will be quite sati sfact ory, for the reason that if 
littl e is required fro m th e out side m en , that little will be 
g iven truthfully, but if much is insisted upon g u esswork 
and hence inaccuracy ,v ill permeate much of the office work 

T he standard classification o f construction, equipment 
and operating expense accounts o f the Street Railway Ac­
countants' Association of A merica is really standard, and 
with few changes, which it is fl exible enough to allow, it is 
adaptable to the needs of mterurban conditions. Its u se 
is earn estly advised for the reasons so well argued since the 
organization of the association , which have been so pub­
licly spread th at th ere is no need of repeating h ere. 

T he great percentage of the passenger incom e of the 
company comes, first, from the cash collected on the cars 
whil e th ey are in motion, and second, fro m the commuta­
tion o r reduced rate many-ride tickets sold by agents. The 
fi rst is the more important, not only fo r the reason that 
the largest income is from that source, but it is an income 
coming through the hands of a more or less selected set 
of agents, conductors, but, it com es to the company in va­
rious combinations and under conditions trying to th e con­
ductor with the operating duti es required by hi s work. 
T herefo re, simplicity is again urged in th e composition of 
the ticket. 

T he fo rms of the tickets used are as numerous as the 
roads in o peration, and it is an extremely difficult situation 
to face; fo r instance, if each station, or fare point , has its 
set of ti ckets reading to every other point, each conductor 
must be supplied with a quantity oi each, and h e then be­
comes th e custodian of tickets r ep resenting a considerable 
sum of money, which is a serious risk on the part of the 
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company, or else he should pay for the quantity and re­
munerate himself when sold, which is quite prohibitive 
under u sual conditions. Again, the system is so easy of 
manipulation in the conductor's favor that it is not neces­
sary of explanation here. This plan is expensive and cum­
bersome and is still open to the criticism that if a conductor 
meets a sudden traffic between points of which his supply 
of tickets is low,he has a condition to face which is not at all 
pleasant to him or to th e patrons of the line. 

Another plan adopted by many companies is the zone 
pl2.n of making the fare S cents between point s, at each 
point of which the conductor has to make a collection of 5 
cents, ringing each on a register. The company then has a 
report from the conductor of the number of rings each day 
and the money thus called for. This plan is open to objec­
tion, as it eliminates the return ti;:ket at a reduced rate, 
which is very popular with the public; moreover, it is a 
constant source of annoyance to the passengers, espec ially 
on crowded cars running on a rapid schedule, and half fares 
must also be recorded in a different manner. The plan has 
its good points, however, for if a conductor passes a pas­
seng~r during the first zone he is liable to reach him the 
second, and.a passenger can chang12 ltis mind as to hi s desti­
nation as often as he pleases. To the operating depart­
ment it is objectionable, for the reason that it makes a 
traffic statement impossibl e .. This statement will be con­
sidered later. 

The duplex method of collectin~· fares is so called be­
cause each fare collected has two tickets made simul­
taneously by the conductor, one half being given to the 
passenger and the other going to the office to substantiate 
and check the money turned in by the conductor, the sta­
tion from and to, etc., being shown by the conductor's 
punch. The different form these tickets take is multi­
tudinous, some good, some fair, and some ,nc>tched

1 
in 

their operation. I have seen some requiring the conductor 
to make eight punches for each fare, which is too much 
work for a large and changing load. One form I have 
seen in use was designed by a left-handed manager, and 
the difficulty experienced by the 1·ight-handed conductors 
in handling the ticket can be easily imagined. 

Othe1· forms have simply a se ries of figures representing 
dollars, dimes and cents, th e stations from and to not being 
considered. Others have the stations from and to per­
forated in such a manner that the ticket is parted at the 
proper place, the one section going to the passenger and 
the other to the office. There are so many forms that 
they cannot all be explained here, nor their points con­
sidered, but all things possible considered, and in view of 
experi ence, it seems that if a ticket is used it should be of 
the duplex style, in some of its phases, for the conductor 
is then given a pad qf tickets at no cost, or rather invest­
ment, on his part, and he settles for them in ,lccordance 
with his reports. 

The composition of the ticket is subject to local condi­
tions, that is, the number of fare points, the size of the ex­
cursion business, etc., but if the number of stations is not 
too large it is quite possible so to construct a ticket that the 
station from, the station to and tlw amount paid can be 
shown by one punch mark. If the policy of the company 
permits round-trip fares it is rather better to make the one­
way tickEt and the round-trip ticket identical, except to the 
reading, "good for one round-trip ride, etc.," being sub-

stituted for ''good for one ride, etc .," and the color of the 
paper used, white doing very well for the one-way tickets, 
and red, or some other color distinguishable in uncertain 
light for the round-trip tickets. At any rate, the form 
adopted should provide for the definite showing of the 
beginning and ending of the passenger's ride and the 
amount paid. 

It is not at all necessary, when tickets are used, to add 
to the work of the conductor the use of a register for each 
fare collected, as the register then becomes merely a 
counter of passengers, and that iniormation can be readily 
found by the beginning and ending numbers of the tickets 
sold each day. On the other hand, the register can be 
used for recording the local fares collected in each town en 
route, but if this is done and the number of local city points 
is more than one, then no record of fares for use on the 
traffic sheet can be made with out a reading of the totalizer 
at each point and recording this reading properly on the 
conductor's report. This adds to the work and possible 
confusion of the conductor. 

There are those who think and substantiate by good 
arguments that the conductor should have no tickets to 
use, the different rated fares being 1 ecorded with:n a regis­
ter which is much more than a counting machine, and 
further thaf the conductor should not make up a report 
of what he has done during the day, but leave that also for 
the register to tell. In other words, hi s duty should con­
sist simply of turning in the amount of money collected 
during the day, the register being opened by an employee 
of the office, and the amount of money recorded and turned 
in, compared. As said above, this plan has much to com­
mend it , but it is also subject to the "traffic-statement" 
argument, and makes the sale of round-trip tickets by the 
conductor a rather difficult matter. There is no doubt, 
however, that with some men the desire to do right is 
governed very much by their opportunities to do wrong, 
and the methods of reporting fares collected should be 
safeguarded very carefully. 

The commutation many-ride reduced-rate ticket is an­
other problem which needs most ca1 eful attention, not only 
for its proper accounting, but it has been a common ex­
perience that rates once reduced arc not easily put back 
to the old condition; hence, a commuter's ticket once put 
on sale is pretty liable to stick, if not spread to other sta­
tions. The common tendency is to overdo the matter, and 
it soon develops that the conductor has tickets of many 
sizes and colors to handle and report. The mileage ticket 
solves much of this problem if the time is given the con­
ductor to detach and mark the stations on the back of the 
detached strip (for checking and for use on the traffic state­
ment) , but the average time consumed in collecting a mile­
age strip for short hauls and the danger of loss to the con­
ductor by the smallness of the strip and its flexibility make 
it the subject of much provocation to him and to the office 
in checking. 

It is the writer's opinion that the ticket containing m11n­
bered squares for punching by the conductor, one punch 
for each ride, should never be used; the conductor should 
always have something to show for every fare, and th is will 
also apply to the annual card pass. They contain dangers 
to the company and to the record of the condu ctor which 
make them and their kind a dangerous elem ent which can 
easily be avoided, and they should be. 
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T he coupon book is good fo r commutation uses, if col­
ors are used, but wherever possibie each coupon should 
recite the stations included . T hese ti ckets are bett er sold 
by almost anyone than the conducto r, and when sold by 
agents o r in th e offi ce they should be subj ect to a daily re­
port and remittances. l t is always preferable that the 
cover of the book and the agent ·s report should recite the 
name of the purchase r, to guard, when it is deem ed neces­
sary, against indiscriminate u se . The conductors always 
lean1 to kn ow their passengers if regular travders, and it 
adds a safeguard to a condition which needs all the checks 
that can be placed about it. 

T h e traffi c statement should be prized by the operating 
department next in importance to the statem ent of income 
and di sbursem ents ; it occupi es the place to an :nterurban 
road that th e traffic curve does to the urban . lt is subj ect 
to man y ways of handling, but it may be drawn off into 
squares as fo llows : 

The upper fi gures in each square show the one-way 
tickets, and the lower fi g ures, th e round trips. A dded 
~cross the fi gures give the one-way and round-trip tickets 
sold from each station , and adde 11 down th ey sh ow th e 
same in fo rmation to each station . Reference to a particu­
lar statement or seri es of statem ent s g ives the o perating 
departm t nt information it really needs for it s regular o r 
short-di stance car s, conc essions regarding the reduction of 
fares , and th e many other matt ers which a re go verned by 
th e amount of traffic from ctnd to each station . Th e com­
mutation rides can be easily added in in r ed ink, which 
places the manag er in as :ictual to uch with hi s traffic as he 
is with hi s operating expenses . 

It should be borne in mind thai_ the fi g ures u sed in the 
above example are purely fictiti ous, but should ~hey come 
out as shown , th e manager is at once placed in contact 
with the fact that something is wrong with hi s schedule and , 
all things being equal. h e can find th e trouble easi ly, which, 
when remedi ed, the statement quickly improves accord­
ing ly. .Much other information may be added, making the 
statement still more valuable, and it is all accomplished 
with but littl e extra labor wh en th e system is arranged. 
Even thoug h it should require the extra expense of a cheap 
clerk to work up, what road would not spend the small 
amount necessary to get such positive in fo rmation. 

T h e statement is b:ised upon the tickets (duplex half) 
turned into th e offi ce by th e conducto r showing th e sta­
ti ons, and they are simply asso rted aft er the conductors' 
reports a re check ed by th e same ti ckets. 

The r eport s required from th e conductor should be 
si"mple as possible to make them effective and accura te, 
but in a general way th ey should contain the elate, car num­
ber , trip number, schedule run number, time out, time in, 
h ours and minutes of service claimt d, hi s name and that of 
hi s moto rman, with space fo r anoth er, to provide for at 
least one change of motormen , th eir badge number, th e 
opening and closing number of hi s tickets , th e total num­
ber of each value of ticket r egardless of destinations, a 
lump number of free tickets and a lump number of all 
kinds of commutation tickets, th e total paying passengers 
carri ed (to be ch eck ed b y the difference in hi s ticket m1111-

bers ), th e total freight or parcel tickets so1cl ( :il so checked 
by th e numbers report ed), and the total cash. U pon the 
back may be placed th e time of passing the different large 
towns (not small stations), say the two terminal s and one 

point between for verification of accident claims and per­
haps a sometime check by scheduies, and it is frequ ently 
desirable to have the conductor punch the report in one 
corner as a record of the punch he is using. This informa­
tion is nmch easier for him to give than it looks when 
writt en out, and it may all be clone without taking much 
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PROPOSED FORM OF TRAFFIC STATEMENT 

time. His duplex tickets being assort ed by values for use 
in hi s reports r egardless of their serial number, become an 
assistance to the accounting clepa1 tment in ch ecking the 
report. They have then to be assorted serially in the office 
to see lhat none are missing , in which case, should one not 
be found, he should be required to produce it or pay the 
highest possible value of th e ticket. 

The duplex tickets having no actual cash value when 
issued to the conductor, a simple receipt from him for the 
pads should b e taken and hi s name writt en in a book 
having one hundred numbers printed in a vertical line, his 
name appearing at the top of the column; then, as the 
ti ckets are assort ed seriall _v , regardless of the issuing con­
ductor, it is a matter of a few minutes to erase from the 
record colt1111n s the numbers returned each day and an 
open number quickly shows it self. This book is always 
a positive check upon the tickets due from a conductor 
leaving the service. It should be understood that the 
serial hundreds of the ticket numbers are written at the 
top of the columns, rather than keeping each conductor's 
tickets by th em selves, as this shows up the possible omis­
sion of a whole pad. 

The general record of passenger earnings is a serious 
question, but it seems as though very much labor may be 
saved and information gained if the time table trips, not 
runs, be numbered and the record made of what each trip 
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accomplished in general totals; by this is meant that the 
,vholc number of paying pa ssengers, except local city fares, 
should be shown as a total in passengers and money. It 
is better to show each local town or city 5-cent iimit in its 
own column; then by showing the number of parcels aml 
its money, in the case of a small road, the whole income 
by trips is arrived at upon one page. A recapitulation of 
the day's totals for each column will show the passengers 
carried and the ea rnings for each day, and by the use of 
totals brought forward it is possible immediately to show 
the results to date. 

This brings up the question of whether it is better to re­
quire daily reports and daily remittances, or a trip report 
and a trip remittance. I am of the opinion that a report 
and remittance for every round trip is better, as it reduces 
the amount of money carried by the conductor, and makes 
the checking work of the department easier. 

The envelopes in which the deposits are made need not 
bear anything but the elate, the conductor's name and the 
trip number, and they should be large and strong enough 
to contain the trip report, the tickets (bound by a rubber 
band), and th e money. In consideration of the frequenc y 
of deposit, the number of tickets as evidence and the usual 
lack of time in which to make the return , it seems that the 
receiver system, or, in other words, the system of counting 
and checking before the conductor, is not adaptable to thi s 
class of work. In addition, there are reasons overshadow­
ing the satisfaction of the conductor for having as much of 
the work of this department done in the office as can be 
arranged. It is always better to give the auditor the ac­
tual supervision of the accounting work. 

Each day's trip sheets, which , by th e way, should be 
printed on paper, rather than on cards, should be fast ened 
together and filed by months in a package away from the 
dust, and kept forever. It seems best that they should 
always be accessible for possible checks by professional 
accountants, and they frequ ently fo rm an important basis 
for the sale of the property. 

A copy of each change in schedule should be attached 
to the page of the earnings-register the day the change 
occurs, so that an understanding may be had of the pre­
cise operation of a trip number. 

We now reach in our sketch of the accounting depart­
ment of interurban railways a new source of income, or 
shall we call it a by-product? I call it "new" advisedly. 
because it seems to l1ave been hardly considered or an­
ticipated in the planning of the first companies-that in­
come is from freight, express and mail transportation. 
The methods adopted in this work have been as remark­
able and as changeable between companies as the kinds 
of ticket s used in the p~ssenger busin ess . In other words, 
we find companies still doing as they did some time ago, 
when the first farmer asked them to take a barrel of appl es 
to town for him, as he couldn't go along, saying Mr. Jones, 
the grocer, would meet it at the office. It is easily within 
memory when the first request of this kind occurred how 
the conductor took the barrel, but he didn't know what to 
charge, and if he could guess he didn 't know how properly 
to report it to the company. 

There are many roads to-clay which charge IO cents a 
package-at owner's risk- regardless of the size or weight, 
which have made little or no provi8ion for the proper re­
port to the office of such income. and which have no 

method of package identification; 110 record of transporta­
tion, nor all the other checks, records, tariffs and reports 
used by all the rest. A nd here agai n appears the compari­
son with steam railroad practice, fo r by the changed 
methods some of th e companies have closely reached the 
basis of steam railroad accounting with the difference com­
ing from another power of movement and the extremely 
local character of the business. 

It also develops a difficulty that is quite real and posi­
tive to the accounting department, for, unlike the pas­
senger part of the business, it seems that the more the 
freight business grows, the more there is needed a com­
pkte record of the consignor, consignee, commodity, rate, 
weight , car number and the other information long ago 
adopted by the steam roads, so that in an article of thi s 
kind which aims to cover the general subj ect it is quite out 
of th e question to give suggestions to fit the conditions, 
except in the m ost general way. However , it may be 
accepted that where the freight and express business is 
small with cash collections at point of shipm-~nt a very 
simple system of accounting is most desirable, something, 
for instance, in th e nature of a duplex tag bearing the ad­
dress, and into which may be punched by the conductor 
such general information as box, barrel, bag, etc., with the 
places from and to and the amount paid. O ne-half of the 
tag should go to the office with the conductor's money and 
report, and the other should be attached to the freight, to 
be detached at delivery, to bear the receipt of the con­
signee upon its back and to be returned to the offi ce for 
safekeeping and proof of delivery as against claims of loss, 
etc. These tags should be numbered, and the non-appear­
ance of any part icular one should be inquired into and ex­
plained. In this, as in the handling of tickets, those 
spoiled should be returned to the offi ce, instead of making 
an attempt to correct them, as thi s latter course is always 
liable to, and usually does, 1 esult in arguments and unpleas­
antness between the patron and the company. E nough 
unpleasantness is sure to ari se anyway, so it is better to 
forestall all that is possible. 

But in the case of larger business, where, for instance, 
freight cars are run on a regular schedule, a more com­
plete system becomes necessary. especially when regular 
agents and stations are maintained along the line. Then 
there opens up the need of pcsitive record , for the t raffic 
has now become "freight." as distinguished fro m "light 
package'' business, and fr equently "carload" shipments are 
made, making a difference in th e tariff, as compared with 
"less than carload.'' 

A positive schedul e of rat es for differing com moditi es 
now is a necessity fo r tl11:> governance of agents and con­
ductors. and th e accounting department should acid to its 
duti es a rate checking desk, upon which must go the 
records of all business for checking, the same as the con­
ductors' reports of passenger traffic are checked by the 
money counters. 

It seems, in the face of a large business, which fre­
quently crowds the passenger business for the supremacy 
as the largest producer of gross income, and to the fre ­
quency of "collect" shipments, together with the necessity 
of " returned empty" shipments as applied to milk cans, 
beer kegs. etc., that there should be applied the system of 
regular way bills copied in duplicate in the forward in g 
agent's book , one tissue copy going to the gene ral office 
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and the way bill to the conductor , and thence to the receiv­
mg agent, each mah:mg a record to snow tne proper 11anll­
lmg m his hands, and all eventuatmg 111 a '"treight receipt" 
and '"freight received · notice to consignee at the tle :: tination. 
.All this brings into use tlle system or abstracts made daily, 
weekly or rnontllly Dy the torwarding, and also by the re­
ceiving- agent, showmg the date of sl11pment, way-bill num­
ber, cummodity, weig11t, rate, amount paid and amount to 
De collected. 

·1 he amount collec t on the abstract of the io rwarding 
agent should agree with the amount paid on that of the re­
ceiving agents abstract, plus the undelivered freight still 
on hand. lt, oi course, appears th2t an abstract should be 
made ior each station to and from. 

"1 hen comes the fi ling oi way bills at the receiving sta­
tion, the checking in upon the way bitl of fr eight received, 
the .. over, short and damaged" report of received ±reight,and 
the numerous other conditions of money and traffic which 
soon call fo r the work of a traveling auditor who makes 
periodical and unexpected examinations for the assistance, 
not only ot the accounting department, but of the operating 
as well, tor an agent who cannot till th e requirements of 
the acco unting department can rarely be a help to the oper­
ation. 

This enlargement of business calls fo r a like expansion 
of the accounting depart~11ent, for records must now be 
kept that were unnecessary a few years ago, and the ab­
s tracts from the agents must be checked by the way bills' 
tissue copy, as sent in daily, so that a recapitulation of 
them may fo rm an accura1e basis of record as the income 
irom frc:ight business. Uf course, it is still necessary for 
the conductor to be able to receive package freight along 
the line, and a simple m ethod must be provided, as first 
suggestc:<l, for him to use, as he is not in a position to carry 
out the detai l required of an agent, but as his business is 
usually, or can be made to be, cash, his duplex ticket or 
tag takes the place of a way bill and his report takes the 
place of the regular abstract. 

It is also common to make connections with steam rail­
roads with through ra tes and tickets fo r freight and pas­
sengers, and sometimes this reaches the need of through 
cars. I bcems uncommon that the electric line should receive 
the liberal differential which is customary when a large steam 
road delivers to, or receives from, a small er one, but such 
as it is, it is another phase of the work of the accounting 
department of the electric line which calls for its abstracts 
to and from the steam line, the same as from its agents, and 
the monthly settlement is made much in the sam e way. 
But where there is only a transfer delivery it is ~imilar to 
its own handling of its own local business. 

U nless the interurban company has more than one line 
or route the record of freight income should be shown by 
stations, so that the importance of a freight p01nt may be 
gained. It is quite feasib le to make a traffic statement, 
som ewh at similar to that of the passenger business, when 
the general volume reaches a point of importance. \iVhen 
it does, the details can be worked up in about the sam e 
way; the fi gures may also show the tons and the dollars , 
from which statem ent com es the unit of the ''ton-mile," 
which is the unsatisfactory and mi sinforming. but "stan­
dard," adopted by the steam railroads. 

It is advisable that regular freight records should be 
kept of the material hauled for the company, that is , the 

supplies sent from the city to the barns or shops, or from 
barn to barn, as 1t at.lds an element ot respons1bil1ty to the 
handling of the material that 1s desirable. 

Car mileag e r ecords are so important that provision should 
be made ior their properkeepingwith as much care as those 
for the handling of traffic. Even though the comparison 
of earnings on the car-mile basis has passed from some of 
its usefulness since the introduction of the car-hour basis 
of comparison, it is still thl.! proper basis for use in many 
of the operation features, and these records ~hould be 
worked up very carefully and promptly. This is easity 
done fr om the trip sheets of the conductors. Mileage from 
this source is better than from the schedule, and the . daily 
statement of car-miles run by each car, including the 
freight and work cars, should be in the hands of the proper 
officials promptly each day, as well as recorded in the ac­
counting department. 

The daily statement of passenger business, and if pos­
sible to include freight, should be ru shed through the office 
with all the speed possible, so that the operating depart­
ment shail know within as few hours' delay as consistent 
with accuracy what were the results of the day previous. 
This statement should include the day's earnings com­
pared with the same day of the week the previous year, the 
car-miles operated for each class of car also compared. 
The earnings for the accumulated monthly period (based 
on the day of the month) also compared, the number of 
each class of passenger, that is, cash, commutation, and 
free, also compared, and the weather compared. It is well 
understood that comparisons with a previous year are 
always valuable, as they bring up causes and effects quickly 
for explanation and remedy. 

The m onthly statem ent of income and disbursements 
and other information is an important document, to which 
should be applied all the energy and ability of the account­
mg department. The statement of earnings should be in 
such detail that the total s may be easily understood and 
che statem ent of expenses should cover all the requiremenu:. 
of the operating department based upon the classification 
of the Street Railway A ccountants ' Association of America, 
with such additions as the needs of the operation may re­
quire. It seems better that this statement should have 
all possible comparisons, as for instance, this year with 
last, and period with period, with such basic comparisons 
as per car-mile, per car-hour, per cent of total and the 
other percentages usually needed, together with the per 
cent of increase o r decrease. \Vhile it sometimes is not 
considered necessa ry to show the percentages of each 
item, it still should be given for the sub totals and grand 
totals. The condensed balance sheet should also have the 
comparisons \vith the previous year because it gives a 
quick understanding of conditions quite vital to the wel­
fa re of the company. 

Statem ents in general divisions of cash received and dis­
bursed are des ired usually as a part of this statement, and, 
in fact , the statement can be expanded to an extent and 
reduced to a point desired by the president, but it should 
be considered that while the present management may 
want but little, some future arrangement may call for 
quantiti es of back information which are more easily ob­
tained if complied ' in the form of a monthly report and 
thus being preserved for future as well as prl'.sent . use. 
That reasoning should also apply to the whole system of 
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accounting, fo r it seems to the writer that no system should 
ever be planned nor opera ted without due co nsi<leration of 
the probable needs of fmure managements. Statements 
and report s should always be pr~served and fil ed fo r the 
use o f 0then,, because changes occur and the accounting 
department is tlic one called upon to supply info rmation . 
The golden rule is not a bad one to apply here, because 
conditi uns change so completely that we frequ ently get 
both points of view, viz.: as the ori g i!1ator of systems 
and the search er after in fo rmation in someone else ·s 
system. 

l\;Iaterial and Suppli es.- \Vh at accountant doesn 't re­
g ret to think of this problem of interurban acco unting ? 
Of all th e purely accounting propositions it is u suall y the 
most provoking . Dut it cannot be said that it is the 
accounting alone which makes it difficult tu handle, but 
thL conditions which surround th e oth er end oi it. That 
is. the storehouse is u sually at the barn, a bu sy place in 
charge of a busy man who does not always apprec iate the 
importance of the info rmation asked from him . O r else 
th e statem ents arc put in such shape that h e find s himself 
in the position of th e conductor referred to; he gets con­
fused and g uesses with th e result s we know so well . There­
fore, the remedy applied to the other troubles, simplicity, 
wiU help in this. The bc~t result s will be obtain ed 1f but 
two report s are required, one made out upc n the re­
ceipt of material , showing elate, quantity and materi al from 
which the bills fo r suppli es may be checked (Jon"t send 
the bills to him, but keep th em in th e offi ce), and another 
for each lot of material issmd. These la tter should be num­
bered for office checking and show th e elate, qua ntity ancl 
material, follow ed b_\" a few col umns with such simple 
headings as "Repairs to Cars," "Rt:pairs to ;\Iotors," etc., 
in which h e puts a simple check mark. Send both of these 
statements to th e offic e each day, that is, not one for each 
day, but one fo r each time the storeroom is unlock ed , 
ancl then do the compiling in the offi ce under the 
eyes of th e auditor. D on't ask the fo rem an to do the 
offic e work. If greater accuracy is desired. the offi ce 
should keep a card or oth er record of th e material fo r 
charging and crediting. but the suppli es u sually ca rri ed by 
a comp:my of thi s kind seldom call fo r such r ecords. Not 
that I do not believe in them, be.:ause I do most thor­
oughly wh ere the quantity of the material warrants the ex­
pense. The report of each receipt and issue is much bet­
ter than a daily or weekly summary and wh en sent to the 
offic e daily th e fo reman is reli eved of furth er worry. T he 
offic e should check the report numbers to g uar d aga in st 
loss in mail or neglect to ~end in. 

The pay roll s fo r conductors and motormen ma y be 
easily made from the conductors · reports daily , and the 
barn. shop, line and track m en may be reported by th e 
foremen daily giving name. usual occupation, rate of pay, 
and in small column s with proper headings the hours 
worked in each classification may be entered . From these 
statements will be made not only the pay rolls themselves, 
but the di stribution of operating and oth er expense as ap­
plying to labor will be gathered. It goes \Vithout saying 
that le;:,al receipts should be taken and that the payments 
should not be in the hands of th e fo remen , but preferably 
by someone from th e offi ce. Some point on ;he line is 
usually best for the paymaster to go to pay all trainmen 
passin g that point; if thi s point can be located at a barn, so 

much the better for safety and gathering togetlwr most of 
rI1c men. The way of reaching the others can be easily 
decided, but it seems best to have but one man to pay the 
whole road, Leca usc he soon knows all the men, which is 
always more or less clesiraLle. 

The operating expenses are more sati sfactorily kept in a 
record with enough columns to provide fo r the whole 
classification . J f treated a littl e differently it may be used 
as the whole record of accounts payable. At any rate, the 
tota ls of these column s added to the same columns of the 
material and supply statement, th e pay rolls aucl various 
journal entri es applying wi ll be the material from which 
the operati ng expense statement may be gat-hered . If 
progression totals arc used the tota l for any period can be 
quickly obtained . Certa inly then : arc other ways of 
handling the matt er, llllt the above is always satisfactory 
and quick in its working, and the whole subj ect is always 
gathered at a g lance. 

The company's mail from station to station, to and from 
the offi ce , barns, etc. , has caused 111any arguments and de­
lays by the failure to deliver. and the other excu ses so well 
known. It seems bec,t, therefore, that certain car s should 
carry a box into which may be placed at the different 
points the mail for the offic e. These cars are known to 
pass at certain times. and they should be expected to carry 
to the offic e all mail to the time of leaving. The box 
should be locked with the key onl v at the offi ce, and with 
a slit or other opening for the insertion of the mail. They 
pass the offic e often. and as the runs bring them around 
the clerk can open and empty them in a moment. The 
mail to the other points mav be handled in small padlocked 
bags with a tag directing the destination . Each agent and 
fo reman having a key, he is sure to get all of the mail sent 
and get it on tim e. becau se the bags are just too la rge fo r 
a pocket and just h eavy enough not to blow away. On 
regular passenger cars the motorman can better handle the 
mail than the conductor because he has less to bother him , 
and the passengers do not have access to the bags . 

It seems unnecessary to say that the punches u sed by 
the conductors should be recorded in the auditor's offic e 
and th e record kept so complete that tickets and other 
punchable matters may be promptly and accurately iden­
tified. 

The right of way and other deecis and contracts may not 
be filed with the auditor. but when they are a splendid way 
to r ecord them is by numbers in boxes and a book kept 
with a page for each one with its record of dates, cost and 
other information. The page number should be the same 
as the fil e number. Partial payments of contract s may 
also be shown on th e proper page in the record , for qu ick 
reference. 

Th e c; ubject of interurban accounting is so very broad 
to-clay tl1at a short article cannot contain a stonr of it, nor 
is one writer in a Dosition to cover it all. However, enough 
has been said to sh ow how di fferent it is from that of pttrelv 
urban companies and to demonstrat e h ow reallv needful 
simplicity is . It is well worth sincere studv to those en­
gag-ed in it. but there should be k<'Dt in mind that steam 
railroad principles cannot ~·overn it in its entiretv. although 
the practices are similar. O rig-inalitv is best ;ind improve­
ment is of the ag-e, but keep thoroug-hlv in mind that svs­
tem- if simple-is the lubricatinn of the buc;iness ma­
chinery. 



INTERURBAN ELECTRIC RAILWAY CAR EQ!)IPMENTS 
BY W. B. POTTER 

T
H E character of what might be termed the indi­

viduality of the traffic, whether for business or 
pleasure, is so greatly diverse in its nature 

that in each case the best method of serving presents 
an independent problem in it self. Even more specifically 
the schedule, modes of operation and equipment depend 
upon existing conditions, and are determined in essential 
features by the amount of travel, distribution of the loads 
throughout the day, -;: he natural characteristics of the coun­
try and location of the residential districts. In most cases 
a compromise has to be effected between the predominating 
influences affecting operation on the one hand, from what­
ever cause they may arise, and what may be considered 
best engineering on the other, leaving unessential details to 
the choice ancl fancy of the individual operator. 

It may, however, be of interest to di scuss some of th e 
general conditions m et with in deterinining the equipment 
fo r various types of service, describing in every case only the 
apparatus which has passed the experimental stage and is 
established in character. T here are three classifications 
t'. nder which interurban roads, that is, roads which operate 
both inside and outside of the cities, may naturally be sub­
divided. 

I. Roads approx imating steam railroading conditions, 
operati ng heavy trains over private rights of way in the 
city and country, starting from a point in the city and 
stopping only at predetermined points along the route. 

2. Roads operating lighter single cars on public high­
ways in the country and running over city tracks through 
cities encountered on the route, making stops wherever the 
passenger desires to enter or leave the car. 

3. Roads in general combining the two fo rmer classes 
operating sing le cars or light trains over private rights of 
way in th e country and entering the city over surface lines. 

A desirable feature of an interurban service is the ability 
to maintain a fast schedule, and this is determined by the 
character of the roadbed as affecting the acceleration and 
max imum. speed, particularly the latter. 

\Vhen the length of run is less than a mile the accelera­
tion becomes th e determining factor in the schedule speed 
and is the more important the shorter the run. The max i­
mum speed becomes important only when the length of 
run exceeds I mile or 2 miles. In the usual mixed city and 
interurban service, the stops will vary from 10 to the mile 
in the city to I in 5 miles and over in the interurban por­
t ion, ave rag ing 4 stops per mile in the city, 2 in tl1l: 

suburbs, and from I to 1½ stops in 2 mil es in the country. 
T he average length of the run over the whole route wiE 
approximate between ½ mile in length and I mile. It is 
thus seen that a proper acceleration is of considerable im­
portance in securing a fast schedule. 

In combining runs of such widely different lengths as 
characterize this class of service, the average run with its 
characteristics may be taken to represent the whole route. 

This has been determined from an extensive investigation 
employing a number of motors of different sizes and 
makes, and assuming the same weight of car, operat­
i11g conditions, number, length and sequence of runs, even 
where the length of various runs varies as high as 20 to I, 

the average run giving characteristics which vary but a few 
per C"ent from the average of the integrated characteristics 
over the whole route. Thus the average run serves as a 
convenient method of determining the motor equipment, 
gearing, and secondarily, the power consumption. All 
v:ilu es so reckoned are on the safe side. as th e schedule 
speed is slightly less and the losses in the motor and the 
power consumption slightly greater than the average 
values integrated over the whole route. 

Where the length of run in the city becomes a consider­
able percentage of the total length of round trip, the 
schedule speed is greatly affected by the time required to 
get into and out of the cities, as the speed is usually limited 
by sharp curves and blocking city cars. To reduce the 
time on the city portion it may be more profitable to fol­
low the less frequented rather than the main business 
streets. 

Both the safety of the passengers and maintenance of the 
schedule demand, as a first essential of the roadbed, that it 
be double-tracked throughout and as straight as possible, 
to minimize the dangers arising from the high speeds and 
the short headway between cars. Nearly all disastrous 
accidents can be credited to a single-track road or to the 
motorman's not being able to see well ahead. 

As curves affect speed of the car and comfort of the pas­
sengers they should be of as large radius as possible and 
with compounded approaches. As affecting the speed the 
limit may be generally assumed as the square root of the 
radius of curvature in feet , that is, the running speed would 
be limited to about IO miles per h our on a curve of 100 ft. 
1 adius, 32 miles on a 1000 ft. and 50 miles on a curve of 
2500 ft. 

Curves also introduce loss of power, a curve of 143 ft. 
or 40 <legs. being equal to a grade of I per cent, and they 
;:i re, furth er, the principal cause of flange wear and truck 
maintenance. 

Grades of m oderate amount or length are of less im­
portance, as they do not limit the speed nor cause discom­
fort to the passenger. Over rolling country, where the 
cars may freely coast clown the grades, returning ulti­
mately to the same datum level, the average schedule, heat­
ing of the motors and power consumption do not mater­
ially differ from the same characteristics determined over -
the same distance on the level. 

A point not ordinarily .... ppreciated is that if the stops are 
always made at the top of the clown grade, so that the 
acceleration of the grade is added to the acceleration of 
the motors, it is possible to make a faster schedule with less 
motor heating, energy consumption, over a rolling profile, 
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than over the same di:;tance on a level with the same mnn­
ber of stops. The down grades add to th e acceleration and 
the up grades assist the braking. 

This principle hfT been utilized to an effective degree in 
the profile layout of the Central London Underground 
Railway. 

For further illustration of these principles may be cited 
the familiar "switchback" railway of our pleasure parks. 

The worst possible combination results where the stops 
are made at the bottom of the grade, and for thi s reason 
such location of stops should be avoided. 

Each per cent of the up grade requires 20 lbs. per ton 
tractive effort, and the effect of grades upon the schedul e 
is thus greater in proportion, as the normal rate of ac­
celeration is slower. 

If trailers are hauled, as in the case of th e locomotive, 
or the grades unusually steep and long, the grades become 
of serious importance in determining th e motor capacity, 
gear ratio and minimum weight on drivers. 

In a general way the preferable maximum speed will be 
found to be the least that will ensure the schedule. 

The selection of the proper gear ratio for a g iven motor 
requires careful consideration, and it should be determined 
only after a full study of all the conditions. 

As it is often desirable to determine from a simple test 
the performance of the motors for a given service, the 
recommendation of the A . I. E. E., on the testing of rail­
way motors, as adopted at the nin eteenth annual meeting, 
may be followed to advantage. 

For the determination of the average run it is necessary 
to know the desired schedule speed, length of round trip, 
number of stops per round trip, the average length of stops, 
111cluding layovers , the weight of loaded car and the aver­
age voltage over the route. The most difficult to deter­
mine and the most important is th e average total number 
of stops per round trip, as this fixes the length of the 
average run. 

Slow downs from curves and other causes where the 
r,ower is thrown off and the brakes are applied, have the 
same effect as, and are equival ent to, fracti ons of a stop, 
with values dependent upon the amount of reduction in 
speed. As such slow downs affect the sch edules they 
should be reckoned accordingly in the total number of 
stops per round trip. Since ordinary grades are not im­
portant in affecting the characteristics of the motor equip­
ment, only the longer and the steeper ones need be con­
sidered. 

An equipped car may thus be conveniently tested by 
1 unning it forward and backward upon a level track, over 
the average length of run. accelerating at the proper cur­
rent and maintaining the average schedul e until the motors 
reach their maximum temperature, which will be in from 
eight to twelve hours. The temperatures so obtained will 
c1osely approximate what would be obtained in practice. 

Higher rat es of acceleration, with an ample reserve to 
provide for contingencies in handling variations in 
schedule, grades and safe guarding against the abuse of the 
motors, demand a proper proportioning of the weights on 
the driving axl es to give the necessary available tractive 
effort. U nder ordinary conditions of track the coefficient 
nf friction may be taken from I 5 per cent to 18 per cen\. 
of the weight on drivers, which permits a gross acceler-

ating power of from 300 lbs. to 360 lbs. per ton when all 
axles are equipped with mutors-200 lbs. per ton or 2 
miles per hour p er second is a reasonable max imum for 
comfortable acceleration. 

To ensure comfort tu passengers at hig h rates of ac­
celeration it is essential that the cont rol be so handled as 
to first start the car at a low rate, then increasing to the 
acceleration desired. That is, the speed curve should be 
concave at the beginning instead of the straight line of full 
acceleration, on the same principle that the straight line of 
braking is concaved at the end, clue to easing of th e brakes 
on th e final stop. 

I•or the equipment of double-truck cars four motors will 
be fo und generally desirable. If the grades exceed S per 
cent , the rate of acceleration exceed I .75 miles per h our per 
second, or snow a bound to any extent, four motors per ~ar 
will be found essential to a reliable service. 

Two-motor equipments may be expected to have an ad­
vantage in requiring less attention and maintenance, and 
a slight ly higher efficiency, but, other things being equal , 
four motors of the same total horse-power rating will per­
form the same schedule with the same weight of train with 
less temperature rise or perfo rm a fa ster sch edule for the 
same temperature ri se, since the total radiating surface of 
th e four motors is greater. This difference, however, is 
not enough to reduce the cost of the four-motor equipment 
below the two-motor when making the same schedule with 
the same weight of train for the same temperature, and 
thus, when feasible , the two-motor equipment 1s the 
cheaper. 

Even where conditions would permit the use of two 
motors, it may be their dimensions for the necessary ca­
pacity will be such as to exceed the allowable space, in 
which case fo ur motors must necessarily be used. 

Fortunately, the time is rapidly passing when a pur­
chaser, having bought a motor , feels that he can u se it 
regardless of car weight or g ear ratio, alth ough the refin e­
ment of application and difficulties of design are not yet 
fully appreciated. It may be safely said that no other piece 
of electrical apparatus is st~b j ect to so close limitation in 
dimension or adaptation to its work while being call ed 
upon to withstand severer service and abuse. 

The g reater the numb er of stops, as in city service , the 
time the motor is operating at full voltage and speed is 
but a small per cent of the total time. Hence its average 
core losses are low and the copper losses high. \Vhere th e 
length of run gives a large percentage of free running at 
full voltage. the percentage of accelerating current and 
copper loss is low and th e core loss high. 

Since the di sposition of materi al determines the losses in 
the motor. which in turn limits it s capacity for serv ice, the 
service to be performed influences the distribution of the 
material. 

Railway motor capacity may be expressed as the product 
of turns of copper and magnetic flux , city work permitting 
low turns and high flux , and long-distance wod,, high 
turns and low flux . ft is evident that the motor canno t be 
economically designed to best suit both kinds of service at 
the same time, and where both classes are combined . as is 
usually the case, a compromise is required. 

Within the past few years the mechanical design of rail­
way motors has been greatly improved and standarcli zecl , 
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and the split fra m e and box-frame motors are now recog­
nized types . 

T he limitations imposed by the gage, wheel base and 
space between car body and track are always tro ublesome, 
and with bogie trucks becom e se rious when the motors 
are larger than 125 hp. 

A 6-ft. wheel base has apparentl y, fo r no sufficient rea­
son, been generally adopted for bogie trucks, and allowing 
a 6½-in. ax le and a 12-in. bolster , there is little space left 
fo r the motor. Steam railroad practice, both with regard 
to locomotives and cars, contain s many instances of rela­
tively longer wheel base . even allowing for the larger 
curves. 

In electri c service, as th e gage is fi xed, and the whee l 
diam eter is in many cases limited by required h eight of 
car Locly to 33 ins., it is espec iall y desirable that the wheel 
base be 7 ft. instead of 6 ft. T his will provide fo r a 200-hp 
motor . large axles and an ampl e bolster . \Vhere still 
larger motors are required, the only so lution is to increase 
the diameter of th~ ,vheels and to further lengthen the 
wheel base. 

For the handling of trains the elec tric locomotive is a 
natural outgrowth of the motor car and trailer. For the 
handling of th roug h steam trains at terminal s or the move­
ment of freight cars the electric locomotive on electri call y­
equipped fr eight car is speciall y suited. For all general 
passenger ,vork the equipment of each car in the train as a 
unit possesses man y advantages. 

\Vhere each car is equipped with its own m otive power , 
it is possible to m ake th e capacity of th e train suit the con­
<lition of traffi c, whether lig ht or heavy. and maintain the 
same schedule with any leng th or weight of train . The 
safe handling of such a train requires the operator to have 
a full and immediate contro l over it at all times, and be 
capable of accelerating it smoothl y. 

Safety and reli ability are the prime requisites, and sim­
plicity of design an essential to a successful method of 
control. T his has been secured to a marked degree by the 
elec tromagnetic system , as operated on the M anhattan 
E levated, wh ere each car is equipped with its motor con­
trol operat ed from a master controller on the leading car . 

O n sing le cars and locomotives the electromagneti c con­
trol offer s g reat advantages in the handling of heavy cur­
rents by the reduction of operating cont ro ller to a small 
size of ve ry easy manipulation. 

T he di sposition of the apparatus and method of wiring 
the car are worthy of speci:11 study. T he utmost precaution 
should be taken to prevent any possibl e arc setting fire 
to the car or it s continuance by arcing to grounded m etal. 
T he small er conductors supplying th e hea t and light cir­
cuits and the cables cont rolling the electromagneti c 
&witches can , with safety, be run th ro ugh iro n pipe or arm­
c reel ducts, fo r should a ground or short circuit occur in 
these wires th eir pro tecting fuses are of such small capacity 
that they will blow, without cl anger of fu sing the m etal 
armor. 

It does not seem advi sable to run the main cables and 
motor circuits th rough m etal ducts, for should a ground or 

semi-short circuit occur the main fu se or circuit breaker, 
having considerable capacity, might permit suffici ent cur­
rent to flow to fu se the pipe, although not enough to blow 
the protecling device. A non-inflammable conduit of asbes­
tos compound is a sufficient protection again st fir e from a 
possible arc, and being an insulator would not tend to 
maintain th e arc . 

A ll parts of the under-car fl oo ring in vicinity of th e 
switches and resistances should be protected with sub­
stantial sheet asbestos compound, all m etal parts of th e 
car framing being espec ially well pro tected. All motor 
co ntrolling apparatus should be beneath th e car fl oo r, and 
\Yhil e protec tion should be provided against snow and 
wh eel wash it should be in stall ed with reference to con­
venient inspection . 

Fm- the protection of the smaller circuits, the enclosed 
type of fu se has been efficient and satisfactory. 

For the main circuit the circuit breaker has an advantage 
on sing le cars, as it ca:1 be quickly reset. It has the di sad­
vantage of requiring careful inspection and being more 
liable to get out of order than a fu se. 

vVhere cars a re operated in trains with several cars 
equipped the fu se appears to be prefe rable. T he blowing 
of a fuse 0 11 one car does not cripple the train , as the other 
cars remain opera tive ci.nd the blown fu se can be replaced at 
leisure. A most effective fo rm of fu se is one of copper rib­
bon provided with a magnetic blow-out. 

For protection against lightning every car operated from 
overhead fee der lines &hould be equipped with some fo rm of 
arrester. ."\rresters w:th spark gap , high-resistance ground , 
magneti c blow-out and a kicking coil, g ive excellent result s. 
T hey should preferably be located under the car and con­
nected just inside the main cut-out switch. 

T he simple troll ey has deve loped a surpri sing capacity 
under the increased duty it has been fo rced to per fo rm : 200 
amps. at 60 miles per Lour , 400 amps. at 30 miles per hour , 
and 800 amps. at IO rnil es per hour, from a sing le trolley 
wheel may be found in practice. It is true, the wheels 
wear rapidly, but the wonder is they work at all. With a 
smooth trolley wire and a pressure of 35 lbs. to 40 lbs .. the 
wheels run with very littl e arcing . 

Whr re the conditions will permit , the third rail is in ever-' 
way bett er suited to heavy or high-speed se rvice. Recent 
investigat ions indicate the desirability of using a third- rail 
shoe held in contact with the third rail by a spring, rather 
than depending on g ravi ty alone. T he interruption of the 
current due to jumping of the third-rail shoe at the joints 
or elsewhere is apparently conducive to motor fla shing. 
T he purpose of the spring is to keep the shoe in mor e posi­
tive contact with the third rail. 

T he modern electric car in all its appointments and con­
struction has probably received more study and has reached 
a higher development than any other vehicle moving on 
land. A coach without outward evidence of power , but 
carrying on its trucks a ~ilent force capable of hauling­
bacln~:ard a puffing locomotive or of running fo rward at 
100 miles per hour speaks eloqu ently fo r the future of 
electric tract ion. 



TRUCKS FOR INTERURBAN SERVICE 
BY C. F. UEBELACKER 

T HE recent extensive development of interurban 
projects and the consequent increase in speeds of 
elect ric cars is necessitating radical changes in the 

design of double trucks. 
Ideas of suitable const ruction are swinging around 111 a 

ci rcle. The early double trucks were all of the long wheel­
base type. Then fo r some time the sing le truck was de­
veloped to keep pace with the demand fo r longer and 
heavier cars until it reached its limit on the 20-ft. closed 
car. The effort to reduce operat ing expense hy increasing 
the size of car next brought out the maximum-traction 
type, and later the "short wheel-base" type was introduced 
to acco111modc1te the narrow car bodies generally in vogue, 
and at the same time secure the steadiness of motion con­
tributed by swinging bolsters which the increasing speeds 
in the suburb~, rendered imperative. 

The interurban roads have now exceeded the safe speed 
at which the short wheel-base trucks could be operated, 
and the standard design has again swung back to the long 
wheel-base. 

There is a strong kndency among most of the builders 
at present to follow a design which is a mixture of the dia­
mond frame freight truck and the equalizing bar passenger­
coach types in use on steam roads. This truck combines 
the cheapest form of all forged frame, and the easy riding 
features insured by the combination of elliptic and spiral 
springs in wpporting the load, which, together with the 
fact that the forging work upon it is all light and capable 
of being shaped in formers, accounts for its popularity with 
both builders and opercJtors. 

The features necessary to meet requirements of high­
speed service are many of them difficult to combine in the 
same machine. The policy of picking up and dropping pas­
sengers at every road crossing necessitates steps sufficiently 
low to be easy of access from the level of the ground. At 
the same time, in order to cut down the length of each 
stop, the steps must be as few as possible. The result is 
that while a few have adopted the steam-road design of car 
with platforms level with the car floor, and the consequent 
double or triple steps, the bulk of the interurban roads are 
still using a form of body which is practically an enlarged 
horse car, in which one step is formed by dropping the level 
of the platform below that of the car floor. The space 
occupied by the heavy knees required to support these plat­
forms, and the consequent limiting of the length or wheel­
base, is one of the most serious obstacles in the way of the 
design of a simple and efficient high-speed truck for inter­
urban work. 

Probably the greatest factor in the popularity of the elec­
tric railway work when compared to the steam road for in­
terurban service is it s ability to deliver passengers at or 
near their destination. This involves the operation through 
city streets of the same cars which must make schedule 
speeds of from 20 miles to 30 miles per hour outside the 
town limits. Most city franchises were obtained and 
tracks laid before the interurban propositions became a 
prominent feature in electric railroading. As a result, the 
space provided between tracks in cities is seldom so wide 

but that it must be taken into account when determining the 
width of cars. Thi s rC'striction of width is a more serious 
matter in open cars than closed cars, on account of the 
space occupied by the run-boards. The long wheel base 
being necessary for the hi ~h speeds, the ends of the truck c; 
swing well out into th,: run-boards when rounding curves, 
making it necessary to cut them a way to provide clea rance. 

FIG. 1.-M. C. B. ARRANGEMENT OF BOLSTER SPRING S 

These clearance spaces , no matter how carefully covered or 
boxed in, are always fruitful sources of accidents to pas­
sengers boarding or leaving the cars. The only remedy so 
far devised is to drop the ends of the trucks outside the 
yokes so far that they can swing under the run-boards. 
Such a design means either a cast-steel or solid forged 
side frame, and, as Cc!St- steel has been known to fail in 
service, it is not an entirel y desirable material upon which 
to depend at high speeds. 

This shortening of the truck crowds the spring space 
under the holster by reducing its width , crowds the motor 

~FIG- 2.-LONGITUDINAL ARRANGEMENT OF BOLSTER SPRINGS 

supports close against the transoms, making them incon­
venient of access , brings the spring plank in the way of the 
lower half of the motor case when swung clown, and , most 
of all, crowds the space which should be occupied by a 
brake rigging applying shoes between the wheels so that 
it becomes ('i ther complicated and indirect or wholly im­
possible. 

Assuming for the time that the swinging bolster is an 
essential feature in the design of any high-speed truck, the 
obvious and simple method of fl exibly supporting the 
bolster from the frames of the truck is that which the past 
fo rty years' experience has made universal in steam pas­
senger . practice, and which is shown diagramatically 111 

Fig. I. 

The two principal variations from thi s plan, both of 
which have the advantage of allowing a narrower bolster 
and consequently shorter whee l-base, are shown in diagram 
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in Figs. 2 and 3, and Fig.;;. -1-· 5 and o are illustrations of 
trucks embodying th e plan s show n in Figs. I, 2 and 3, 
respectively. 

Con sider nnw briefly the fun ction and action of a sp ring. 
A 33-in. \\'heel ro lling along the track, Fig. 7, at 20 miles 

FIG. 3 -ARRANG EMENT OF BOLSTER SPRINGS FOR NARROW 
BOL TER 

per hour meets a rigid obstruction ± in. high . T he wheel 
must then ri se ± in. in the time taken by the center of the 
ax le to traver se 2.8 ins .. namely. about 1-roo part of a sec­
ond . Th e result , uncushion ed, wo uld be a very sharp 
shock, and thl' function of the spring system is to enable the 
car supported by it to take a longer time in making the 
rise of± in .. which the wheel has to make in 1- roo of a sec­
ond. Consider aga in a straight steel bar held securely at 
one encl , a, and free at the other, b, Fig. 8. If thi s bar is 
bent by pu lling on the fr ee encl, b, and then released, it will 
vibrate, and the g reater the distance, a, b, the slower will be 
the vibrat ion. Apply this same idea to the elli pti c spring, 
which is a combination of such bars held rigid ly at the 
bands and free to move at the ends, the longer the spring 
( the number and size of leaves being the same), the more 
slowly will it respond to a shock, or, in other words, the 
soft er will it Le. T he same holds true with spirals. namely, 
the longer the bar from which the spiral is coil ed. the softer 
the spring, th e cross section of the bar, of course, r emain­
ing constant. 

T he ex tent to which soft ness of riding can be obtained 
liy thus lengthening the springs is limited by the amou nt of 

FIG. 4.-ST. LOUIS TRUCK 

spring play which is practical to allow. Present pract ice 
is from 3 ins. to 4 ins. maximum movement of springs . 
Steam practice wou ld allow one-ha lf of thi s fo r the com­
pression of sr rings by the dead weight of the car bod/ and 
load, leaving the oth er half to take up the shock and jar 
encountered in running. \ \Tith the present excell ent stan­
dard of trad.;: construct ion on interurban roads, tl1i s allow­
ance of 50 per cent of t l1 e total spring mot ion fo r riding 
should certainly be ample, although a few years ago street 
railway prac:t ice was to allow fo r this from 60 per cent to 
70 per cent of the total spring movement , with the r esult 
that riding was noticeably easier when the car was loaded 
than when it was light. 

Refer again to Fig. 8. This shows also that ~ach si2.e of 

spring has, like a pendulum, a certain " period" or time of 
oscillat ion, which is a function of the d imensions of the 
spring and the :oacl carri ed. A furth er investigation into 
the mechanics of the subj ect , which it is unnecessary to go 
into in detail. demonst rates that with a g iven ~pring and 

FIG . 5.-BRILL NO. 27 TRUCK 

load, the period of this oscillation is independent of it5 
amplitude. Again it is ev ident that oscillation , 011ce estab­
lished by a sl1ock or jar, will continue un til damped by the 
fr iction of U1 e moving parts. Suppose no'vv a moving car 
is subj ect ecl to a seri es of jars r ecurring at stateJ mtervals, 
such as a wheel imperfectly centered on the axle, a fiat spot, 
or the rail joints themselves; it is evident that as the speed 
increased, were the car carried on a sing le set of springs of 
uni fo rm clinwnsions, a point might be reached wher e the 
successive jolts would fa ll in step with the period of oscilla-
1ion of the s;)rings, a11cl thus tend to increase the amplitude 
of this oscill ation before the clamping effect of fri ction has 
had time to stop it. It is not necessary th at such periodic 
jolts should fo llow each other with a r apidity equal to tl1 e 
periodicity cif the springs. but only that they should fall in 
step with thi s periodicity, one impul se to , say, every three 
or fo ur periods. T hi ~. effect is at times noticeable as a kind 
of dancing or bobbin g· of the car body at certc1in speeds, 
especially w;th trucks that depend too largely on spiral 
springs. It should be counteracted in designi ng by placing 
hvo or more sets of springs between the car body· ancl 
wheels, the pc-riod icity of the sets bein g· to each other as .S 

is to 7. or sc1111e other similar proporti on whose least com-
111011 multi ple is la r; ·e in comp ;i_ rison to it s factors . 

FIG 6 .-PECKHAM r 4A XX TRUCK 

As pointed out above, a loaded spring star ted oscillati ng, 
continues to do so until damped by friction . vVith the 
spiral spri ng this fricti on must come from the rubbing to­
gether of working parts of the truck, and consequently en­
ta il s wear and lost motion . \ \Tith the elliptic, the friction 
fo r damping is furni shed by the movement of the leaves 
over each other , and consequently lasts as long as the spring 
itself. The elli ptic also, with its g reater wei~·ht of ma­
terial for a g iven carrying capac ity, has a slower period ·of 
osc ill ation. T he combination of this rapid clamping and 
slower period has led to the almost universal practice of 
placing the elliptic , the softest riding- member of the spring 
system, next to the car body, or immediately under the 
bol ster. The ljp1j tecl space available in the side frame,; and 
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over the journal boxes has made the use of spiral springs 
for equalizers and yoke springs equally universal. 

In the so-called M. C. B. type the yoke springs are gener­
ally omitted, and where used their function is not that of 
furnishing a third set of springs for the support of the car 

FIG. 7.-LIFT OF WHEEL MOUNTING 
OBSTRUCTION 

body, but of prevent-­
ing the tilting of the 
truck frames by the 
pull and thrust of the 
shoes when brakes are 
applied. The arrange­
ment of this type, as 
seen in Fig. 4, is as 
follows : The weight 
on the bolster is trans­
ferred to a spring 
plank through a set of 
elliptic springs. The 
spring plank is hung 

from two transoms by links, allowing it to swing 
across the truck from two transoms which serve the double 
purpose of supporting the links and furnishing a pair of 
guides between which the bolster is free to move vertically 
and laterally. These transoms are rigidly secured at each 
end to the side frames, which again serve a double pur­
pose in transierring the weight from the transoms to the 
equalizer springs, and furnishing a fram e for keeping the 
journal boxes in line. In other words, the side frames are 
subjected as trusses loaded at the center, to vertical strains 
due to the weight carried by the truck; also to a bending 
moment due to the horizontal thrust of the boxes on the 
jaws when the car is starting or stopping. Fig. 9 shows in 
outline the two types of M. C. B. frame commonly used. 
They are loaded at the points b, b, with the weight of the 
body transferred to them by the transoms. They are re­
lieved of this weight at the points a, a, where the equalizer 
springs are applied. Both designs present for the carry­
ing of the Vf'rtical load a simple truss, and in so far both 
designs are mechanically correct. Against the thrust of 
the journals at the points c, c, on the yokes in starting or 

FIG. 8 -VIBRATING STEEL BAR 

stopping, however, type B offers only the resistance to 
bending of the bars at the points e, e, and d, d, while in form 
A the bottom d of each yoke is tied to the top e 9f the other, 
and the bars constituting the frame are subj ected to tensile 
and compressive strains only. It is evident from the above 
that the form of frame shown as B in Fig. 9 is not suitable 
for the high accelerations and quick stops which are the 
rule in interurban work. 

It was assumed above fo1· the purpose of argument , that 
the swingin[; bolster was an essential feature in the design 
of a successful high-speed truck, It is n ot likely that any-

one in the present time will lluestion the assumption ; still 
it is desirable to examine the principle.s of its action. Fig. 
10 shows usual swing m otion and the principles demon­
strated from it will apply to all others. The bolster, con­
fined 111 the direction of locomotion between the transoms, 
is supported on the spring plank, and with it free to move 
laterally. Lateral movement is permitted the spring plank 
by the swing of the links d, d, which support it , pivoted 
to the transoms at a, a, and to the spring plank at b, b. 

It is th e fun ction of this swinging support to accompli sh 

IYPEA . 

FIG. 9. - TYPES OF M. C. B. FRAMES 

the same result in the horizontal plane that the springs do 
in the vertical, namely , to enable the body to conform to the 
irregularities and curvatures of the track more gradually 
than do the wheels and truck frame. 

From inspection of Fig. ro it is evident that the swinging 
mechanism is practically a double pendulum, and will con­
form to its b,Y, or the greater the length a, b, of the links, 
the slower will it swing. Again it is evident that when the 
bolster swings either way from the central position, it , to­
gether with ihe car body it carries, is actually raised, and 
when the fo1c required to rai se the body equal s the force 
which swingc; it from its central position , the lateral move­
ment will stop. If the links are made very short a very 
short lateral movement is r equired to rai se the body suffi­
ciently to off set the force t ending to push it sideways, and 
the swinging motion becomes quick and jerky. If the 
links are very long the correspondingly long lateral move-

FIG , 10.-M. C. B. ARRANGEMENT OF LINKS AND SPRING 
PLANK 

ment results in the bolster striking the side frames, unl es!> 
excessive space is allowed at the ends for clearance. 

To obtain at the same time the advantage of the slow 
swing of the long link and the short travel of the short 
one the plan shown in Fig. IO is used of spreading the links 
further apart at the bottom than at the ,top . The advan­
tages of this arrangement are double. Fi rst, as the pin b of 
the link on the end toward which the swing takes place wi ll 
rise farth er for a given lateral displacement than that of the 
link at the other encl will fall. Second, shorter lateral dis­
placement is necessa ry to raise the car far enough to 
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counter-balance the displacing force, and this is accom­
plished without the qu ick , jerky motion that r esults from 
the use of short links. Third , the link toward which the 
swing takes place raises its side of the ca r , and thus tends 
to keep the fioor of the car at right angles to the direction 
of the fo rce \\' hich is fe lt by the passengers, and which 1s 
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FIG. I 1.- M. C. B. JOURNAL BOX 

the result of gravity and the fo rce producing the lateral 
movement. ln other words, the effect is the same as elevat­
ing the outside rail of the track. It might be noted in 
passing that this last advantage was .overlooked in some of 
the earli er designs, and the links were spread wider at the 
top than at the bottom, thus tending to increase the outward 
ti lting of tf1e car body, instead of diminishing it. 

Practically, the swing motion has worked down to links 
about 15 ins. long between pins and spread about 4 ins. 
wider apart at the bottom than at the top. 

Many builders provide cushioning springs at the ends 
of the bolsters to prevent their striking hard aga inst the side 
fram e, but, with the present good practice prevailing in in­
terurban-truck construction, thi s would seem to be unneces­
sary, if 3 in s. or more of swing are allowed the bolster at 
each encl. 

J ournal-box design is rapidly nar rowing clown to the 
fo rm which has given the best results in steam practice , 
and has been embodied in the Master Car Builders' stand­
ard box, Fig. 1 I. The merits of thi s design would have un-

FIG - 12.-JOURNAL WITH PROVISION FOR TA KING UP THRUST 
ONE WAY ONLY 

doubtedly been recognized earlier but for the fact that the 
small diameters of ax les which were current practice would 
not allow sufficient difference in diameter between the body 
of the axle and the journal to provide enough surface on 
the button to properly take care of the encl thrust. A com­
mon specification used to be 4-in. axle and 3f- in. journal, 
which left only a :1-in . shoulder. 

T he main essentials of a journal are: First, sufficient 
surface to take the load at not to exceed 300 lbs. per square 
inch; second, ample thrust surface; third and fo remost, 
provision for bring ing into contact with the lubricant the 
7.(•/wlc of the wearing surface of the journal each revolution. 

T he box shown in Fig. 11 provides fo r the automatic 
alignment of the brass and journal by means of the circular 
fo rm of the top of the wedge. This feature is quite essen­
tial, as the br;1ss and journal are accurately fitt ed to each 
other, while the box inside and out is usually a rough cast­
ing. 

T he form of the journal also is such that the packing can 
readily be forced up so as to wipe and lubricate not only the 

A. 

FIG. 13 - EQUALIZING AND~PLAIN SWAY BARS 

journal proper , but tlw end thrust surfaces as well. The 
design also provides thrust surfaces at each end of each 
journal, with the re sul t that all end motion is taken up on 
lJOth side frames in stead of pressing against one only and 
tending to spread them apart. Fig. 12 shows a form of 
journal in which this last point was neglected, and which 
demonstrates by the excessive wear on the inner ribs of 
yoke and box the necessity for ample provision for end 
thrust. 

T he design of brake rigging for interurban trucks is 
much complicated by the large space occupied by the heav~· 
motor s in use. \Vhilc> air is now almost universally ap­
plied, all road s exped to install and occasionally use the 
hand brakes. T o go in detail into the theory of the pro 
portioning of brake rigging would occupy more space than 
would be appropriate here. A very able discussion of this 
subj ect by R. A. Parke can be found in proceedings of the 
New York Railroad Club for Nov. 18, 1897. 

Any brake rigging should provide for the equalization of 

FIG. 14.-INSIDE BRAKE RIGGING 

the pressure on all wheels. A partial exception to this 
might be made in the case of the sway-bar in the hand 
rigging when placed on cars in conjunction with air or 
other power brakes for use in case of their failure only. The 
usual plain sway-bar, Fig. 13A, is so much simpler than the 
double or equalizer bar, F ig. 13B, and works with so much 
less friction that it is not advisable to incur the extra com-
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plication for c: !Jrake which is to be used i1~ emergencies 
only. The rigging of each truck should, howev·er, be pro­
vided with "dead" or equalizing levers, as shown in Fig. 14, 

to increase the leverage on the shoe .rl enough to compen­
sate for the direct pull on the head of the live lever trans­
mitted to the shoe B. 

For successful operation, the hand-brake rigging, and to 
a less extent any power brake, must be very direct in its 
action in all parts. The fewer the parts and joints that go 
into its make-up the less will be the lost motion and spring 
or stretch, and consequently the less will be the number of 
turns necessary on the brake staff to apply the shoes to the 

FIG. 15.-REACTIONS OF INSIDE AND OUTSIDE BRAKE RIGGING 

wheels. The c.pplication ,Jf the shoes between the wheels 
instead of outside shortens up and reduces the number of 
parts in the brake rigging, and for this reason, and others, 
generally proves the most satisfactory brake arrangement. 
The inside brake is convenient also in that the tops of the 
levers are well away from parts of the car body liable to in­
terfere. The greatest advantage of the inside brake, how­
ever, is the reduced tendency toward tipping the truck 
frame when brakes are applied. This can be best illus­
trated from Fig. I 5. If the shoes between the wheels, as 
shown at a arnJ b, be applied while the truck is running in 
the direction indicated by the arrow, shoe a will press up 
and shoe b will pull down, each on its link, thus establishing 
a couple with a lever arm d c tending to raise the end f and 
lower the end e of the truck frame. This couple is re­
sisted by the equalizer springs g h or the yoke springs, if 
the design of the truck includes them. If, on the other 
hand, the shoes are applied at land m outside of the wheels, 
the shoe l will thrust up, while m pulls down, establishing 
a couple tending to tilt the truck frame having a lever arm 
of f, e, which is quite three times as long as d, c. If the 
brakes are applied sharply right up to the time the car 
comes to a standstill the spring g will be, when the car 
stops, more compressed than the spring h. The spring g 
will · then recoil, raising end of the frame. This will in 
turn raise the shoe m and cause the wheel with which it is 
in contact to revolve backward, causing an unpleasant jerk 
of the car body in an unexpected direction, which is apt to 
throw passengers who have already risen from their seats 
before the car comes to a full stop. 

vVhen the shoes are applied between the wheels the 
g reatly reduced leverage which they have on the springs g 
and h, together with the damping effect of the gears and 
friction of the motor ,irmatures, so reduces this effect that 
it is not particularly noticeable. 

There can be no question but that in the anxiety to fol­
low the longer experience of steam-road mechanics the ad­
vantage of placing springs directly over the journals has 

1Jeen ovl'rlcoked along with some other features of th,: 
strictly street railway truck which are still valuable in the 
highn--speed service. rl he desig n from which the l\l. C. D. 
has ]Jecn copied was mtended and used in stl'am practice 
strictly as a traikr truck. lt is well suited for the moderate 
braking and acceleration of steam service, !Jut not for ex­
treme limits tc, which these are carried in electric work. 
The high ends also of the l\l. C. B. type are inconvenient to 
comuine with low-hung car bodies, and e'specially with 
open-car nw-boards. 

There are several minor points in design that have never 
yet been thoroughly w~rked out. The strains and wear 
imposed on the bolster and transoms in transmitting 
to the body the pull' of the motors or brakes has never 
been fully provided fol". lt is essential for smooth riding 
that the bolster should be a fairly close fit between the 
transoms, as otherwise it will tilt between them and bind 
and jar, yet there has never been any serious attempt made 
to provide for taking· up the wear which occurs at this 
point. lt is important for ease of running and even safety 
at high speeds, as well as avoiding undue wear, that the 
axles should be accurately· parallel; yet they depend for 
their alignment on boxes which are inside and out rough 
castings without any adjustment for the correction of thi s 
alignment to compensate for their irregularity. It is neces­
sary for the smooth working of the brakes, and to avoid 
undue wear and chattering that the connections between 
the brake-shoes and truck frame should have practically no 
lost motion, yet very few trucks have any provision for 
taking up this lost motion as wear takes place. 

The tendenry toward more machine work and accurate 
fitting has been very evident in the past few years, and has 
not yet reached its limit. Truck manufacture, but not 
necessarily design, is following the same course as loco­
motive manufacture , and the future high-speed motor truck 
will be a carefully finished product of the machine shop, in­
stead of the assemblage of rough bolts, castings and forg­
ings from wbich it has gradually evolved. 

The earlier experiments with steel-tired wheels in city 
service were so uniformly unsuccessful that they have not 
been tried in the later interurban trucks. It is a question 
whether in conditions so nearly approximating steam 
service they would not prove more efficient than the cast­
iron. Aside from the question of efficiency, the steel wheel 
obviates one of the most prominent dangers of higher 
speed, namely, that of brnken flanges. In city service, 
where the rail is mostly flush with a hard packed or paved 
roadway, and the speed seldom exceeds 20 miles per hour, 
a broken flange is seldom more than a matter of annoyance 
or delay traffic. In interurban service, however, where 
cars are running over fill s and trestles at much higher 
speeds, broken flanges have been the occasion of several 
serious accidents. The wheel of the motor truck also has 
an additional strain imposed upon it, as compared with that 
of the trail truck , by the uncushioned weight of the motor. 
That this is an appreciable factor is plainly demonstrated by 
the failure of the smaller diameter axles, which fo rced us 
by successive steps from the 3} ins. of the early clays to the 
5 ins. of to-day. These and several other advantages in­
herent in the steel wheel should insure it another trial undtT 
the new conditions of interurban service. 



TESTS OF INTERURBAN 
TRACTION COMPANY 

CARS OF UNION 
OF INDIANA 

BY CLARENCE RENSHAW 

N UT\VITHSTA.NDI NG the rapid development of in­
terurban electric railways and the large mileage 
now in operation, there has been but little reliable 

uata available on the general performance and requirements 
of ca rs in such service. In order to secure data of this sort 
for use in recommending equipments for simila r railway 
service, a series of tests on cars of the Union Traction 
Company, of Indiana, was made recently by the \Vesting­
house Electric & Manufacturing Company, under the di­
rection of the writer. These car tests formed a part of a 
general test of the power system of the U nion Traction 
Company by students of Purdue U niversity, under the di­
rection of Professor 'vV . E. Goldsborough, and through his 
kindness a number of students acted as observers. 

The system of the Union Traction Company is a typical 
example of the most advanced type of interurban railway , 
completely equipped with modern apparatus. A map of 
the lines and the power system and an article on oper­
ating features were published in the STREET R A I LWAY 

J OUH.NAL for December, 1901. In brief, the company 
operates about 100 miles of interurban line, connecting the 
cities of Indianapolis, Anderson, M uncie, E hvood, A lex­
andria and Marion, as well as from 50 to 60 miles of local 
street railways in the cities named. The power station 
at A nderson contains three 1000-kw 'vVestinghouse alter­
nating-current generators, direct connected to Rice & 
Sargent cross-compound eng ines, and there are eight 
rotary converter sub-stations, to which power is trans­
mitted at 16,000 volts. Service at one-hour intervals is 
g iven on each of the interurban lines, and in addition to 
this " limited,'' or through cars, are run at reasonable inter­
vals on several of them . F ifteen interurban cars are re­
quired for the ordinary schedule. 

The operation of this system has been so successful that 
the company is now building 125 miles of new line, which 
will nearly double the present mileage. Contracts have 
been already let to the \ Vestinghouse Company for new 
apparatus fo r this line similar to that which is now in use. 
T his apparatus includes two g enerators, twelve rotary con­
verters, a number of raising and lowering transformers, 
switchboards, lightning protection and fifteen 4-motor 
equipm ents of 75-hp motors. Power fo r the new line will 
be transmitted at 32,000 volts. 

The test s were made on the line between Muncie and 
Indiana polis, which also passes th roug h A nderson and 
through nine intermediate towns. The population of In­
dianapolis is 169,000, and of Muncie and A nderson about 
20,000 each . The intermediate towns have populations of 
from r 50 to 1500 each. The line is 56.5 5 miles long, and 
contains many curves and grades. The maximum grades 
are 3 per cent , but these are short. Most of the grades are 
less than 2 per cent. Power is supplied by five sub­
stations, located respectively at Muncie, Daleville, Ander­
son (power station), Ingalls and Lawrence. 

The cars have 40-ft. bodies and are 52 ft. 6 ins. long over 
the bumpers. Their height is 9 ft. 6 ins. from bottom of 

~ill to top of roof. At the front end there is a baggage com­
partment 8 ft. long. This is provided with folding seats 
and is used also as a smoking compartment. The main 
part of the car has eleven seats on each side, and will ac­
commodate forty-four people. 

These cars are each equipped with two Westinghouse 
.No. 50-C (150 hp) motors, and one L-2 controller. They 
are operated by overhead trolley. The characteristics of 
the motors are shown in Fig. 1. Both motors are 
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FIG. I 

mounted on the forward truck by means of the Baldwin­
'vVestinghouse m ethod of spring suspension. The gearing 
consists of a 20-tooth pinion and a 51-tooth gear, and the 
wheels are nominally 36 ins. in diameter. On car No. 252, 
however, which was used in the tests, the wheels had worn 
to a diameter of 34¼ ins. The weight of this car complete, 
but without passengers, was 63,100 lbs., divided approxi­
mately as follows: 

Pounds 
Car body, including heater and brake equipment .......... 34,o65 
Motor truck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,565 
Trail truck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 6,670 
Electrical equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,Soo 

Total ................................................. 63,100 

'. I 
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Sixty-four per cent of this weight was on the driving 
wheels. 

J n addition to the cars j nst desc ribed , the compan y has 1. 

kw smaller c~r:-; of the sam e generai construction . T hese 
cars a re about 12 ft. ~,l1ort er than the others, and a rc not as 
high. They are equipped with four ·w es tingh ouse No. 56 
(60 hp) motors and K-14 cont roll er. Tests were made also 
on one of these cars, No. 237, which weighed 5 r ,560 lbs.; 
13,500 lbs. of thi s was elec tri cal eq uipment. Buth styles 
of cars are equipped with Chri stensen brakes. 

In addition to the ordinary local service between Muncie 
and Indianapolis, in which the ca rs stop regularl y at each 
of the several towns and make numerous other flag stops, 
"limited" or through cars, which stop for passengers at 
Anderson only, are run at interval s. In these tes ts a de­
tail ed record was taken of the entire performance of each 
test car during a complete round trip (113 mil es), carryi ng 
passengers in regular service and running fi rst as a local 
and then as a limited car. In making these tests one sid e 

FIG 2. - INSTRUM ENTS ON CAR NO. 252 

of the baggage or smoking compartment of th e car was 
shut off from the public by m eans of a heavy canvas cur­
tain, and the in struments and observers were located there. 
Fig. 2 shows the instruments in car No. 252. 

Besides an ammeter and a voltmeter fo r m easuring the 
current and line voltage, a car wattmeter was conn ected in 
the main circuit of the car for m easuring th e total power 
consumption , a voltmeter was placed across the terminals 
of the forward m otor inside of the starting resistance, for 
m easuring the exact voltage on th e m otor at all times, and 
an instrument for measuring the square root of mean 
square current was connected in the circuit of the same 
motor. 

This latter instrument consisted of a car wattmeter, in 
\\hich the usual 12,000-ohm resistance in seri es with the 
shunt circuit had been replaced by a lesser resistance su it­
able for the purpose and the instrument especially cali ­
brated. This wattmeter ·was connected so as to m easure 
th e energy (in watt hours) lost in the fi eld windings of the 
motor. Knowing the time during which a given total loss 
111 watt hours occurred in the fi eld windings, the average 
loss in watts could be readily calculated, and from this and 
the resistance of the field windings the average square of 
the current and its square root were easily determined. 
The resistance of the field windings was taken at intervals 
and an average value used. 

This method of measuring a quantity which it is so nec­
essary to know in all cases where the capacity of a motor 
for the servi ce it is performing is in question , is beli eved to 
be ne,v and to have L,ecn u~ed for the first time in ~hesc 
tes ts. Th e m ethod is a convenient and accurate one, and 
saves entirely the lengthy calculations which would be 
necessary in order to find the square root of m ean square 
from the current readings. 

For m easuring the speed of the car a small mag neto 
generator, such as is o rdinar il y used for sparking gas en­
g ines, was m oun ted on the trail truck, belted to the axle 
and connec ted with a 15-volt voltmeter in the baggage 
compartm ent. The generator gave a pressure of 10 volts 
at normal speed, and a careful calibration showed that it 
had a straig ht line relation between voltage and speed. 
T he pull eys \Y en :: so arranged that a speed of 5 mil es per 
hour gave a pressure of r volt. Fig. 3 shows this machine 
in place on ca r No. 252. 

Since all the conditions of speed, current and voltage 

FIG. 3.-SPEED INDICATOR ON CAR NO. 252 

change very rapidly when a car is starting, it was essential 
to ootain readings at short intervals during such times. 
\Vhen a car has attained a reasonabl e speed, however, these 
quantities ar e fairly uni form, and longer intervals between 
readings would suffice. To avoid taking an unnecessarily 
large number of readings it was dec ided not to take 
them at regul ar intervals , as would naturall y b e done, but 
to suit the intervals to the conditions. U nder the direction 
of an observer, located besid e the motorman, readings were 
taken at intervals of 5 seconds, when th e car was starting 
or stopping. but at oth er times the interval \\·as extend ed to 
10, 15 or 20 second s, and a record kept of th e actual time 
in each case. Even with thi s m ethod of taking observa­
tions, about 12,000 instrument readi ngs were taken on each 
round trip. A crew of seven men was required for con­
ducting each test, and to complete the series required 
about two weeks work . 

T he transmission line follows the track during m ost of 
the di stance, and the poles are spaced at uniform distances 
of IOO ft. Each fifth pole is numbered, and a record of the 
locations of the car during each run was kept by noting the 
time of passing each of these numbered poles. 

The result s of the tests have been plotted in a seri es of 
curves, of which Figs. 4 to 6, inclusive, are samples, and 
they form the most complete data on the operation of in­
terurban cars within the knowledge of the writer. Figs. 
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4 to 6 give a record of th e speed, current , line voltage and 
power consumption for car No. 252 from Indianapolis to 
Muncie in local service. .All of the curves are plotted with 
reference to the time in seconds as absciss~, and the profile 
and alignment have also been located approximately on the 
same basis. Every fiftieth pole numb er has been marked 
on the curves, and these g ive reference marks 5000 ft . 
apart. by means of which distances may be estimated. A 
few of the results may now be noted. 

SPEED S 

In local service the running time between Muncie and 
Indianapolis is two and a half hours, giving a schedule 
speed of 22.6 111 . p. h. The run shown by Figs. 4, 5 and 6, 
however, was an unusually heavy trip; the car was delayed 
by frequent stops at sidings, and was 23 minutes late. In 
making this run 37 minutes is required for covering 6.5 
miles in the cities of Indianapolis, Anderson and Muncie, 
where the speed must be limited, so that the schedule over 
the remaining 50 miles is 26.6 m. p. h. 

In the cities here mtntioned the schedule speed is from 
IO m. p. h . to 13 m. p. h . The cars are rarely run with the 
controller beyond the seri es position, and it is usually on 
the first or second notch , g iving from 100 volts to 200 volts 
on the motors. 

In limited service the cars, with exactly the same equip­
ment and gearing, make the entire run in two hours-a 
schedule of 28.3 111 . p. h.-while outside of the cities their 
average speed is 35.3 m. p . h . 

\ Vith a line voltage of 500 or more the cars maintain 
uniform speeds of from 40 111 . p. h . to 45 111 . p . h . over the 
light rolling grades, of which the road is largely composed. 
O n slight clown g rades speeds in th e neighborhood of 50 m. 
p. h . are common, and on one particular part of the road a 
speed of 60 m. p. h . is sometimes reached. 

It will be noted at once from F igs. 4, 5 and 6 that the 
cars are handled in a manner very similar to steam trains. 
The starts are slow, from 35 seconds to 50 seconds being 
ordinarily required to reach a speed of 25 m . p. h. , and the 
power is kept on until the last moment before braking. 
T his method of operating, although it causes a greater 
average power consumption than would be the case with 
more rapid acceleration and a corresponding amount of 
coasting, is almost a necessity on a road of thi s character. 
Rapid acceleration is not practicable on account of the 
large feeder capacity which would be needed to maintain 
the voltage when one or more cars were starting at a dis­
tance from the sub-stations . 

\Vhen making fla g stops, moreover, coasting is difficult. 
About 750 ft. is usually required for a service stop from the 
ordinary speed of 40 111 . p. h. to 45 m. p. h. , and the motor­
man could not see a passenger at a much g reater distance 
than this. 

It will be seen from Figs 4, 5 and 6 that th e cars in start­
ing took a maximum current of from 200 amps. to 250 

amps. , with the motors in series, and from 250 amps. to 330 
amps . or 340 amps. in multiple . 

W hen running at uni form speeds of from 40 m. p. h. to 
45 m. p. h. over the slightly rolling grades-there are no 
levels to speak of-the car required repeatedly from 140 
amps. to 150 amps. This corresponds to~ train resistance 
of a trifle less than 20 lbs. per ton. 

STOPS 

The total number of stops outside of the cities of Ander­
son, :i\I uncie and Indianapolis varies, as a rule, on different 
trips, from about 30 to 35, occasionally reaching 45. This 
makes the average run about 1 .6 miles. One stop is made 
at each of the several towns, and from two to three stops 
between towns . 

Some of these stops are merely slow downs to a speed 
of 5 m. p. h. to 6 m. p. h., and they vary from this up to an 
actual standstill of 25 seconds or 30 seconds. The average 
duration calculated from a large number of stops was IO 

seconds. This, of course, refers to passenger stops, and 
does not include accidental delays on sidings. 

The effect of stops on the schedule speed is shown very 
clearly by the difference in the running time of the cars in 
limited and local service. ln the latter the cars make about 
thirty more stops than in the former , and their running 
time is just thirty minutes longer. Thus, although the 
average duration of the actual stop is only ten seconds, the 
entire time lost by slowing down, stopping and getting up 
to speed again is very closely one minute for each stop. 

POWER CONSUMPTION 

The power consumption shown by the wattmeter read­
ings varied on six different trips in local service from 2.24 

kw-hours to 2.78 kw-hours per car mile (66.7 to 81 watt­
hours per ton mile) from Muncie to Indianapolis, and from 
2.62 kw-hours to 3.12 kw-hours per car mile (77 watt-hours 
tc 89.5 watt-hours per ton mile) for the return trip. The 
average for the six round trips was 2.62 kw-hours per car­
mile , or 76.6 watt-hours per ton-mile. 

In limited service the consumption of power was 2.1 

kw-hours per car mile (58.7 watt-hours per ton mile) from 
Muncie to Indianapolis, and 2.31 kw-hours (71.6 watt­
hours) on the return. The average for the round trip in 
limited service is thus 15 per cent less than for the locals, 
which is entirely due to the omission of stops. 

The effect of stops on the power consumption may be 
shown by the following comparison. 

In making the run from Indianapolis to Muncie on 
three different occasions, the number of stops outside of 
the cities of Anderson, Muncie and Indianapolis, together 
with the respective power consumptions, were as follows: 
Run Watt-hours 
No. Service Stops Per T on Mile Time 
I Limited. . . . . . . . . . . . 4 71.6 2 hrs. 
2 Local. .............. 31 83.3 2 hrs. 36 min. 
3 L oca l. ............. 44 89.5 2 hrs. 53 min. 

The handling of the cars 111 the three cities was closely the 
$ame in each case. It will be seen that the power consump­
tion in run No. 3 was almost exactly equal to that in run 
No. 1 , plus 27 / 40 of the difference between the consump­
tion of run No. 1 and run No . 3. That is, the excess power 
required when making the stops was almost exactly pro­
portional to the number of stops, and was g- of I per cent for 
each. 

SQUARE ROOT OF MEAN SQUARE CURRENT 

The heating current, or the square root of mean square 
current per motor, as measured by the special wattmeter, 
already described, varied in four different round trips in 
local service from about 87 amps. to 99 amps., averaging 
94 amps. for the four, trips. This means that the heating 
effect of the varying currents used by the motors in mak­
ing the runs was equivalent to that which would be pro-

,_ 
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cluced by uni fo rm currents equal to the foregoing figure s, 
applied to each motor continuously fur the same length of 
time in each case, as was required to make th e trip. For 
the trip in limited servi ce thi s quantity av eraged 83 amps., 
that is, 12 per cent less than the average for local service. 
This, of course, is clue to the omission of frequent starting­
currents. The above currents are well within th e continu­
ous capacity of th e motors , and show that the equipments 
are of the proper size for the work. 

It is often supposed that the running of interurban cars 
at very slow speeds in the cities and towns through which 
they pass is easier on the motors than the regular high­
speed runs in the open country. This idea is erroneous. 
It will be seen from the curves that the square root of 
mean square current , while running through the city of 
Indianapolis at an average speed of about 10 m . p. h . was 
not materially different fr om th e average value for the 
entire trip (over which the schedule was 19.6 111. p. h. in this 
case) , and taking the average value for four round trips the 
heating current per motor was 7 per cent greater for the 
portion of the run in the city of Indianapolis than for the 
run as a whole . 

AVERAGE VOLTAG E 

The average lin e voltage for the trip shown in Figs. 4, 
5 and 6 was 454 volts. In computing thi s only those volt­
age readings which were taken while the car was using cur­
rent were considered, since an average which included th e 
no-load readings would be misleading. 
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In considering the question of motor capacity the aver­
age voltage at the terminals of the motors must be taken 
into account as well as the square root of mean square cur­
rent, since the iron loss depends on this. In computing 
this average all readings (including zero readings as well 
as others) must be included, and the average result based 
on the entire time of the run. Owing to the fact that the 
motors were sometimes in series, sometimes on resistance 
and sometimes, as in braking or when at rest, with no 
voltage at all , the average voltage at the terminals of the 
motors for the nm shown by Figs. 4, 5 and 6 was only 237. 

BRAKING 

The braking curves obtained in the service tests show a 
retardation varying from about I. I miles to 2 miles per 
hour per second. The rate of retardation, after the brakes 
were set, for twenty-five different stops, averaged I .6 miles 
per hour per second. 

Fig. 7 shows the results of some special tests in which 

the retardation is much more rapid than the foregoing. 
These were emergency stops, and were much too rapid 
fo r use in ordinary service. 

T ESTS WITH 4-J\l t >TUl{ CA R 

ln th e tests with the 4-motor car the result s were all of 
the same general character as here attained. vVith this 
car th e acceleration was somewhat faster and the starting 
, urrents consequentl y greater than with car N o. 252. This 
was apparently ·due rather to the handling of the controller 
than to any essential difference in the cars. O n a basis of 
the empty weights, thi s car had 9.3 nominal horse-power 
per ton, while car No. 252 had a little over 9.5. On a basis 
of the same tractive effort, i.e., 20 lbs. per ton, car No. 237 
should have attained an ultimate speed of 47 m. p. h. on a 
straight, level track with 500 volts, while car No. 252 
should only have reached 44 m. p. h., so that the gear re­
duction on the latter car was somewhat g reater than on the 
form er. This fact should tend to make car No. 237 less 
economical of power than No. 252. The maximum speed 
of thi s car and it s current consumption under uniform 
conditions were almost exactly the same as with car No. 
252. On account of the lighter weight, however, the train 
resistance calculated on thi s basis was 24½ lbs., instead of 
20 lbs. per ton. This increase was partly accounted for by 
the fact that the car had been equipped only about a week 
before th e tests, and was still somewhat stiff . 

T he average power consumption of the 4-motor car in 
limited service was 72.8 watt-hours per ton-mile, or I I.2 per 
cent greater than that for the 2-motor car. In local service 
the average power for two round trips was 85-4 watt-hours 
per ton mil e, which was I I per cent greater than the 
average of six trips with car No. 252. A considerable part 
of this difference in power consumption, however, was due 
no doubt to the stiffness of fhe car, and the di fference in 
gearing, although, even with all conditions exactly alike, 
it is probabJ.e that the power consumption per ton mile of 
the 4-motor equipment would have been somewhat greater 
than that of the 2-motor equipment . A discussion of this 
matter, however, is beyond the scope of this paper. 

CONC L USION 

It has not been the object of this article or of the tests 
to bring out any specific conclusions, but rather to present 
the general operating conditions of a most successful inter­
urban railway in a form which it is hoped will make them 
u:;eful to engineers and railway managers. A number of 
the results, however, are of particular interest . The figures 
on train resistance, obtained by direct m easurem ent of the 
power required by two different styles of cars at uniform 
speeds of from 40 m. p. h. to 45 m . p. h. , should add som e­
thing to the recent discussion on this subj ect. The aver­
age results in regard to acceleration, braking, number and 
duration of stops and so on, furni sh useful data as to the 
proper values to use in making theoreti cal calculations, 
and the schedule speeds and pov,:er consumption are con­
crete examples of modern practice . 

The writer is indebted to the officials of the Union Trac­
tion Company, and especially to A. S. Richey, electrical en­
g ineer: Charles A. Baldwin, superintendent of transporta­
tion, and John l\Iatson, master mechanic, for their hearty 
co-operation; to Messrs. Dostal, ZapfJ, P eticolas, H ollings­
worth, Dinsmore ana other sturlent s of P urdue U niversity, 
and to B. B. Abry, of the "\1/ estinghouse Company. for gen­
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SUBURBAN TRAFFIC CONDITIONS OF LONDON, 
ENGLAND 

BY PHILIP DAWSON 

I 
K the last convention issue of the STREET RAILWAY 

JOURNAL there was a series of articles by 1 Iessrs. 
Ford, Yrcelan<l, Starrett, Pearson and others, in which 

the subject of the rapid transit faci lities in Greater New 
York was most ably hancllecl. I t may, perhaps, interest 
the readers of the STREET RAILWAY J ou RNAL if some of 
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especially noticeable in the center portion of London; the 
existing 'buses are neither convenient nor economical in 
time, and, owing to the conditions that obtain , tramways 
or street railways will never be tolerated in the center of 
London, and consequently other m ethods had to be re­
sorted to. The solution, which has so far been most sue-
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MAP SHOWING TRAMWAYS IN LONDON 

the conditions that obtain in and around L ondon arc 
brought before them more clearly than has hith erto been 
done. 

T he following figure s show the population and the area 
of London and Greater L ondon: 

County of London ... . 
Greater London ... . . 

.\rea Square 
Miles. 

1881 

3,834, 194 
4,766,661 

POPU LATION 

1891 

4,232,IIS 
5,633,806 

1901 

4,803,010 
6,600,000 

The want of rapid transit facilities has been long felt 
and is well known to the American visitor in London, who 
up till recently had generally either to use a cab or a 'bus 
to be taken from one part of London to the other. It is 

cessful, and which was introduced by the late Mr. Great­
head, is the tube system of railways, constructed at such a 
depth (from 5 0 ft. to 100 ft.) underneath the existing roads 
as not to interfere in any way with existing buildings, 
sewers, and such like. 

T here should be no difficulty in getting near the center 
of the city without being deposited within it , since there 
exists a network of railways which, provided proper meth­
ods of tract ion are used, should, in conjunction with the 
tramways which are now being equipped by the London 
County Council, completely satisfy all requirements. 

To show the excellent system of railway lines which 
came into London, as well as the system of tramways, 
which is now being electrically equipped by the London 
County Council, and the tube franchises which have already 
been granted, the three maps which accompany this article 

,_. 
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have been reproduced. A series of diagrams showing the 
area covered by each of the various railway systems enter­
ing London have been added. When electric traction has 
been introduced (as undoubtedly it will be within the next 
few years) these will give "the hub of the universe" one 
of the best rapid transit systems the world has ever seen. 

Table I. gives the various existing tube tramways and 
railway and omnibus lines which exist at the present mo­
ment, and shows the passengers carried, as well as the 
mileage run and the mileage operated. According to 
British usage, the mileage operated is no t given in miles of 
single track, as is generally done in America, but in miles 
of route operated, this in some cases being double, and in 
others single track. vVith railways it is sometimes quad­
ruple and more. From this table it will be seen that last 
year the total number of passengers conveyed by omnibus, 
steam railway, tube or tramway was nearly 900,000,000, 

TABLE !.-EXISTING TRAMWAY, OMNIBUS A ND UNDERGROUND 
RAILWAY LINES IN L0NU0 N, TRAFFIC TRAIN MILES 

AND MILES OF ROUTE. 

Passe:i ger• T,ain ~lil es Mil r, o f 
Carr i~d in 1001 Run Routes 

Central London R:..ilway . ..... ... 41,188,389 1,243,730 6Yz 
City & South London Railway . .. 12,896,628 939,666 6¼ 
East Ham Urban District Council l 

E lectric Trams ................ -X3,663,422 245,047 4¼ 
Waterloo & City Rail way ... . .... t4,324,594 I ,½ 
London United Trams. . . . . . .. 40,000,000 

. -~~~.~~~ I 
: 6 

H a rrow Road & Pilddington l 
Tram ways Co .................. 2,706,367 3 

Highgate Hi ll Tramway Co ...... 11 122,855 91,255 7-IO 
London County Council-

Southern System .............. 118,281,320 I0,399,058 24¾ 
Northern System ............. 160,801,393 •6,s•4,353 I 62¼' 

London, Deptford & Greenwich .. 8.205,285 754,314 6 
London Southern Tramway Co .. 6,454,657 654.522 5¾' 
South Eastern Metropolitan , 

T ramways Co .......... 3, 252,330 263,020 2 1 i 
South London Tramways Co , Ltd 17,392,115 1,666, 049 13 
Woolwich & S. E. London Tram 

ways Co .. Ltd ........... . 4,353,821 446,031 7% 
London General Omnibus Co .... 202,024,222 32,288,606 
London Omnibus & Carriage Co. 
London Road Co ................ 67,909,537 
Rai lways & Metropolitan Omni-

bus Co ...... . ................. 2,281,053 214,816 
Metropolitan Railway ........... 88,000,000 2,295,640 64 
Metropolitan District . . . . . ..... 40,444,073 1,380,996 18)4 
North London Railway .......... 49,500,000 2,187,391 12; 
Metropolitan Dist. & City Exten .. 1,399, 043 218,166 2 
Ea::.t London Railway ............ 7,072,492 322,252 1 6¼ 
London, T ilbury & Southend .... 15,774 822 1,293, 175 79 

* For s ix mo·nth s. t Exclusive of seaso n ticket holders. :j: Operates 
over 100 miles of route. § On e mile of single , double or triple track, etc., 
counted as one mile only. 

not including the passengers carried by the suburban lines 
of our great railways, such as the Northwestern, Great 
Northern, Midland, Great Eastern, Southeastern & 
Chatham, London, Drighton & South Coast, Southwest­
ern & Great Western. It is impossible to get accurately 
the number of passengers carried by th ese, but it must be 
considerable, as it will be seen by a glance at the railway 
map (m~xt page) published by the Clearing House of 
London, which accompanies this article, as well as a series 
of diagrams showing the suburban ground covered by th e 
various steam railway companies whose termini are in 
London. 

The accompanying Table II. has been constructed from 
data which was specially taken at some of the busy portions 
in London between 8 a. m. and 8 p. m. by independent wit­
nesses appointed by the metropolitan police, and they may 

serve to give some idea of the traffic that exists at some of 
the chief points which has to be catered for. 
TABLE lI.- A VERAGE NUMBER or VEHI CLES A ND PEDESTIU J\NS 

l'A:,Sl NG DIFFE RENT POI NTS IN LON DO N BETWEEN 
8 A. M. AN D 8 P. M. 

Ve hicles Ped estria n, 

Marble Arch .... ....... ... . ... . . . . . . 
Oxford Circus . .. .. ........ . . .. .... 1 

I0,974 
12,33 I 
14,301 
18,874 
12,551 
I 1,997 

21,080 
54,1 00 
59,455 
_. 7,036 
52,930 
56,9 27 

H ol born Bars .. . .... ..... . .... . ... . 
Kmghtsbridge ......... . ...... ... ... 

1 

Piccadilly Circus ..... .... . .... .. ... . 
Strand ...... ..................... . 

A lready th e competition of electric tramways is being 
very seriously felt by the railways, and the sam e process 
will probably be gone th rough in thi s country as was ex­
perienced in A merica. This is clearly demonstrated by 
the speeches made at the annual m eetings of most of our 
big railway companies. The fo llowing extracts in this 
connection may be of interest : 

"With regard to the decrease in numbers-in first-class 
and second-class passengers- the reason is that th e short-

l ill'•l1u 1 ) l-'al'k 
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MAP SHOWING TUBE RAILWAYS IN LONDON 

distance passengers have decreased in London, Birken­
head and Bristol, and this is chiefly, if not entirely, due to 
the competition of electric trams. You will find , of course, 
that the result is that we have been carrying more pas­
sengers for longer distances, and that has increased the re­
ceipts per passenger. The competition of electric trams, 
of course, is one which we have been watching very care­
fully . I do not think that there is any doubt that electri c 
trams, for short distances especially, are taking away acer­
tain amount of traffic."-Earl Cawdor, at the Great vVest­
ern Railway m eeting, Feb. r S, 1902. 

"With regard to the passenger and parcel traffic, I think 
I have said that the receipts are down £ q,ooo, and thi s I 
consider a very disappointing account. And thi s is mainly 
due to the strike of the fisherm en at Grimsby. A part from 
this, the loss chiefly arose from the competition of electric 
trams in Yorkshire. We have had a decrease there of 
507,000 passengers; short-distance passengers, it is true, 
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but, nevertheless, a seriou:; loss."-The Rt. Hon. Vv. J. 
Jackson, l\T. P., at the Great Northern Rai lway meeting, 
Feb. 14, 1902. 

"Proceeding, the chairman had something to say with 
reference to the competition which has recently sprung up 
in the shape of extended and improved tram services. Here 
he thought the rail-way people had a real g ri evance. These 
tramways, whether electrical or otherwise, were con­
structed upon roads made and maintained ou t of the rates, 
and when it was found that these roads were used, in some 

A~hfo1·<l 

IIounslow 
Ilarral'ks 

RAil.WAY MAP OF 

LONDON and its ENVIRONS 
FROM THAT OF THE 

tions were increased obligations, and last, though not least, 
the construction by the public bodies, at the cost of the 
rates, of tramways and electric railways, which would com­
pete with ex isting lines."-Lord Claud Hamilton, at the 
Great Eastern Railway m eeting, Jan. 28, 1902. 

"\\Then I addressed yoa on this subj ect a year ago, I 
mentioned that it was the first time we had had to record 
a decrease in the number of passengers carried, which I 
attributed to the loss of suburban traffic by reason of tram­
way competition, and to which I referred at our last meet-

MAP SHOWING STEAM RAILWAYS TERMINATING IN LONDON 

cases almost monopolized by these tram undertakings, it 
was surel y only reasonable to expect that they should con­
tribute to the rates, that the railway companies might be 
relieved of some of the burdens which pressed so heavily 
upon them."-Alexander Henderson, M. P., at the Great 
Central Railway m eeting, Feb. 12, 1902. 

"He still, however, felt the same apprehension as to the 
future that he expressed when last addressing the share­
holders. He felt that the pace was too hot to last, and they 
had the danger before them of the competition and open­
ing of tramways in the di strict, and which, if they were 
authorized and made, mu st necessarily compete with their 
railway."-R. L. G. Vassall, at the Taff Vale Railway 
meeting, Feb. I I, 1902. 

"The directors had not lost sight of the new conditions 
that had to be faced by railway companies. These condi-

ing. With a view to ascertaining how we have been 
affected during the past half year by rea~on of this compe­
tition, I have had the figures carefully taken out, and can 
with certainty say that we have lost 620,000 passengers and 
£6,053 in receipts; not so much as I should have expected. 
\;Ve must also remember that in som e districts where the 
tramways are non-competitive they act as feeders to our 
line."-Sir G. Armytage, at the Lancashire & Yorkshire 
Railway meeting, Feb. 5, 1902. 

"There are, no doubt, many cases giving great anxiety 
to those who have the responsibility from day to day of 
carrying on this enterprise. There is the effect upon these 
companies-all railway companies, and especially a com­
pany like ours, with a dense population-of competition 
on the public roads by people who are not subject to tax­
ation, who pay nothing for rights of way-rights of way to 

,_. 
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which yo u m every pari sh , on every road , are enormous 
contributo rs. You are actually now being used by county 
councils, road authorities and 
private adventurers, running 
upon the roads which you 
largely maintain free of cost to 
them, as a means of competition 
against yourselves .''-J. Staats 
Forbes, at the L ondon, Chatham 
& Dover Railway meeting , Feb. 3, 
1902. South all 

of season ticket holders was reduced from forty-one to 
thirty-five. Half-hour trains are run on the railways, while 

GREAT WESTERN RAILWAY. 

Stree t Ry ,Journal 

"\Ve are, as nearly all railway 
companies are, more or less feel­
ing the effects of electric tram­
way competition in the suburban 
districts, not only of London, but 
of other large towns. With the 
advance which has been made in 

CITY TERMINAL OF GREAT WESTERN RAILWAY 

electric traction such competition was inevitable. But 
such competition oug-ht fairl y to be limited to crowded di s-

there is a 9½-minute car service on the electric tramway 
which has caused this reduction in the railway receipts. 

The total light railway traffics from 
April 6, 1901, to April 5, 1902, was 
1,985,769, while from April 6, 1901, 
to Dec. 31 , 1901, it was only 1,558,-
676. 

LONDON & NORTH-WESTERN 

Between Hartlepool and West Har­
tlepool the Northeastern Railway 
states that its traffic has decreased by 
about 36 per cent. The distance is 2 

miles. The competing electric tram­
ways carried 1,960,122 passengers for 
year ended Dec. 31 , 1901 , but this is on 
the whole system. 

RAILWAY. Between North Shields and Monk-

CITY TERMINAL OF LONDON & NORTHWESTERN RAILWAY 

~eaton the traffic on the steam railway 
Stree t Ry.J ournal . has decreased 58 per cent during 190 I' 

while from March 18 to Dec. 31, the 

tricts, and il would not be reasonable to allow it 
to extend beyond the immediate suburbs, or it 
would become a most improper and unfair com-
pet1t1011 . T he di stri cts beyond the immediate 
suburbs have been buil t. up by the railways, which 
have spent millions to provide transit accommo­
clation for the public, and which have proviclecl 
their own 10ads, while the rates they have paid 
have large ly built up the funds by which the high­
ways, of which tramway companies ask fo r free 
use, have been made."-The H on. \ V. Campbell, 
at the L ondon & Southwestern Railway meeting. 
Feb. 6, 1902. 

" It was hardly fair to the present companies, 
who had expended millions of money on making 
their roads, that they should have to face competi­
tion from electric railways and tramways running 
along the public thoroughfares . "-L ord Cottes­
loe, at the London , Brighton & South Coast meet­
ing, Jan. 29, 1902. 

T he figures ( see table on next page) in thi s 
connection a re also of interest , showing that the 
competit ion of electric tramways is a very serious 
thing fo r the railway companies. 

The rai lway traffic receipts between all places was re­
duced fro m £2,985 in 1900 to iI ,785 in 1901. The number 

LONDON & SOUTH-WESTERN 
RAILWAY. 

Street Ry ,Journal 

CITY TERMINAL OF LONDON & SOUTHWESTERN RAILWAY 

electric tramway system carried I ,5 I 5,5 II passengers. 
Between Stockton and Middlesbrough, a distance of 6 

r 
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l'OULE & DI STR ICT Lil; JlT ,C,ILWAYS 

(Opened April 6, moo.) 

P A SSENG ER S C A Rll llW 

1900 1901 

-------------- ~- ---- ,----, -----

Poole & Parkstone . .. .... .. . 
Poole & Branksome . ....... .. ... . 
Branksome & Parkstone .. ... . . .. . 
Parkstone & Bournemouth . .. . 

135,292 
55,592 
24,917 

140992 

359,793 

63,482 
26,816 
15,6II 

105,793 

211 ,70 2 

miles, the railway bookings have decreased by 21 per cent, 
and between Middlesbrough and Newport, 90 per cent. The 
Middlesbrough, Stockton-on-T ees and Thornaby E lectric 
Tram·ways, which al so serve these localities, have a total 

DISTRICT RAILWAY. 

E a ling- Brnu<lway 

took to bu ild th e I nncr Circle were true pioneers, and that 
it was a very heroic effort on th eir part. The cost of con­
struction was in som e parts terrific , amounting in some 
cases to £1,000,000 per mile , and in places, owing to shal­
low tun11els adopted, whole street s had to be recon structed. 
These underground railways were at firs t intended to be 
worked by hot-water locomotives, and th ey were, in fact , 
the pioneers of the shallow tu nnel \':hich has of late been !>O 

successfully adopted in America. 
The problem of rapid transit in London may be divided 

into two great section s; (1) the methods of inter-communi­
cation between the variou <; portions of London, that is to 
say, g iving fac ilit ies for getting about in London itself 
from place to place ; (2) th e fac iliti es for gett ing in and out 
of London from the suburbs and increasing the radius, as 
far as di stance is concerned, without increasing- the time 

Dcr)·stal 
Palace 

~tret'l Ky.Jonrn~l 

taken in the journey, 
this time being prac­
tically a limited quan-
tity. 

MAP OF CITY TRANSPORTATION SYSTEM OF THE (UNDERGROUND) DISTRICT RAILWAY 

The first requirement 
is being more or less 
solved by the Metro­
politan and District 
Railways and by the 
Yerkes and Morgan in­
terests , as well as by the 
Central London, the 
City & South London, 
the Great North ern & 
City, the tube lines . and 
by the London County 
Council Tram ways,ancl 
the shallow tunnels 
which thi s body pro­
poses to construct to 
connect the tramway 
termini on the north 
and south sides of the 

length of 9 miles 4½ furl ongs. The number of passengers 
carried by this tramway was : July 16, 1898. to Dec. 31, 
1898, 3,759,605; Jan. 1, 1899. to Dec. 31, 1899, 8,307,322. 
ancl Jan. I, 1900, to Dec.31.1900. 8,782,970. 

The Northeastern Railvvay Company has realized what 
is happening, and has clecidecl to electrify th e loop which 
connects the Newcastle Central station with Tynemouth. 
The to tal miles of route covered by this line will be 36 
mil es . 

The present position is in some res pec ts very similar to 
the conditions that obtained when some routes were first 
introduc C'-d into London; thus in 1845, owing to the diffi ­
culties o f getting from the railway termini into L ondon. 
nineteen bills were presented to Parliament for railways in 
the m etropoli s. A line which now forms part of the Inner 
Circle was promoted in 1854 to connect the north ern 
term1111. T h e bill was successful, but it was difficult to get 
capital for such a novel undertaking, and the line was only 
actually commenced six years later, and ·was not open until 
1863. The opening of this line was soon followed b y the 
construction of the District Railway from Westminster to 
Kensington, which was opened in 1868, and extension s 
were built after that till the Inner Circle was finall y com­
pleted in 1884. There is no doubt that th ose who under-

river through the heart of London. This problem is com ­
parativ ely easy of solution, and \\'e are within sight of a 
very compkte rapid trc111 sit system as far as gett ing about 
from one part of London to the oth er. 

But the second problem is by far the most important, and 
nothing definite has ye t been clone to\\'arcl its solution . So 
far, the main line rail\\'ays. particularly those of which 
diagrams accompany this art icle, have been the m eans oi 
conveying the business man to and from hi s work eve ry 
clay. T he present methods of transportation are very ob­
solete, and the railway companies will have to wake up to 
existing circumstances and be prepared to spend add itional 
capital and transform their suburban services into electri c 
ones, unless they are willing to di scontinue handlin g sub­
urban traffic entirely and hand the s2.m e over to some sepa­
rate organization. 

The g-reatest diffi culty in the way of the rai!way com ­
pani es m oving is a financial one. The conversion from 
steam to electri c traction will undoubted ly be very costly, 
and will involve th e sc rapping of a large amount of rolling 
stock, locom otives, signals and other material, in addi tion 
to calling- for a h eavy capital expenditme to pav for new 
rolling stock and electri cal eq u ipment. Even if our rail ­
way companies were not very heavil y handicapped by their 
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enormous capitalization, th e step would be one so serious 
as only to be taken when absolutely forced to do so. That 
this is the case has been proved in America, where only 
quite recently the main line railways have considered dis­
continuing the use of steam for operating their local trains 

Yktoria 

._ ____ Hayes 

figures, taken from the Board of Trade returns, and apply­
ing up to the end of the year 1900. At the time the capi­
tali~ation of the railways of the United Kingdom was 
£1,176,001,890. The annuai gross receipts were f w4,801,-
858, th e ratio of operating expenses to receipts 62 per cent 

------------- Swanley June, 
St.Mary Cray 
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MAP OF CITY TRANSPORTATION SYSTEM OF THE (UNDERGROUND) METROPOLITAN RAILWAY AND CONNECTIONS 

into the> city by electricity. It is only after such an accident 
as that which happened recently that th e New York Cen­
tral and the oth er lines which come into this station have 
been forc ed to decide on electrification. 

Some idea of the enormous burden which our railway 
companies have to bear may be gained by the following 

and the average interest on tj1e paid-up capital 3.41 per 
cent. The total miles of route open were 21,855, of which 
12,162 had two or more tracks, and 9693 were single track, 
and the total number of passengers carried, exclusive of 
season ticket holders, was nearly one passenger per pound 
sterling of capitalization. Adding the number of season 
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ticket holders, which was, approximately, 1,6oo,ooo, and 
adding a fair average of journeys fo r this , would probably 
bring the total number of passengers carried on the rail­
ways of the U nited Ki ngdom to 1,500,000,000,000 per 
annum. 

Notwithstanding this fact, the railway companies, when 

TABLE IV.-RUNNING TIME OF SUDURTIAN TRAINS ON THE 
LONDON, BRIGHTON & SOUTH COAST RAILWAY 

Miles Name of Sta tion 

London Bridge to-
New Cross ... ................. . 
Brackley .......... ...... ...... . 
Honor Oak Park ............... . 
Forest Hill ........ ............ . 
Sydentam .. .................. . 
Crystal Palace ................. . 
Gipsy Hill ..................... . 
West Norwood ................ . 
Streatham Hill .... . ... ........ . 
Ealham ... .. .. .... . ........... . 

I Time Taken 
to do Di~­

tance as per 
Time T able 
in Minutes 

6 
4 
5 
4 
3 

IO 

Wandsworth Common .......... 
1 

Clapham Junction .. ... . ........ . 

4 
3 
4 
3 
3 
4 
4 
2 

Battersea Park ..... ............ . 
Grosvenor Road .... ...... . .... · ] 
Victoria ........ ................ . 5 

Average 
Speed Mileper 

Hour 

27¼ 
15 
12 
II ,¼ 
20 
6 

II¼ 
20 
26,¼ 
20 
15 
18;.( 
22¼ 
15 
6 

Tota l distance, 16¼ miles; tota l time taken, 55 minutes; aver­
age speed for whole distance, 18 miles p er hour ; average distance 
between stations, r. r miles. 

they want to, could raise money easil y, and they should not 
hes itate to inaugurate the conversion to electric traction 
of the suburban portion of their systems. As already 
shown, our rail way companies realize that they are under­
going a steady and substa1itial decrease in their suburban 

TABLE V.-METROPOLITAN BOROUGHS 

BOR OUG H 

--------- --
Stepney .................. . 
Bethnal G ree n ... ..... ... . 
Hackney . . ..... .. ... ..... . 
Shoreditch ..... ......... . 
Spitalfields ........... .... . 
St. George's North ....... . 
Mile End, New Town .... . . 

I 
Acres Excl ud­

ing \Yate r 

1,691 
743 

3, 250 
642 
87.5 

I 14.0 
146.6 

Populati on 

298,6oo 
129,68o 
219, 272 
II8,637 

27,969 
40,976 
28,718 

Persons per 
Acre 

TABLE VI.- INCREASE OF POPULATION BETWEEN 1871 AND 1901 

(Extract from Census R eturns.) 

Acres DIST RICT 1881 1891 1901 

Increase Each 10 
Years I ,~, 

__ 

1 

_______ 1__ ___ ___ ___ 1881 1891 1901 

18l86 I W est H am Division... 99,H2 200,752 365,134 580,306 102% 81% 58% 

1
1,?i 2 Str'!t ford . . ...••.. ...• 38,612 44,82:'i 16 
,249 Blais tow... ........... 58 030 90 920 56 

1,556 Canning Town....... 54'750 70°666 29 
806 ForPst Ga te... ........ 53'511 60'89, }'.3 

3,268 East H am........ .... 32:713 95:!!70 193 

7,951 T otal ..•••..•••.... 

1,737 Wanstead ............ . 
6:31 South Ley ton .. ...... . 

1,96::l North Ley ton ... .... . . 

4.331 

(i ,504 

8:4iiii 
3,803 

12,299 

Total. .......••...• 

Walthamstow ........ . 

R omford •. .•• ••••• .... 
Il fo rd ..... •....... •. .. 
Barking Town ....... . 

To tal. ••••.... .. ... 

---- - -- -------- -----
67,928 139,513 237,616 36,3,278 105 70 52 

7,042 9,198 .... ---- 30 
38,23:! 50,458 ·--- ---- 32 
24,874 48,441 .... ---- 94 

~13 1 32,400 10.148 1os,091 m m 154 
15,301 28,839 57,370 108,931 89 98 89 

·fg4f ·1:645 io;9i3 :ii·2~0 ·21i" ·42· 211 
6,57'6 9,155 !4,301 21:547 39 56 1 50 

12,523 16,800 25,214 62~78'.' 34 60 149 

traffic, owing to the competition of electric tubes and tram­
ways. The same thing has happened in America . In 

order to compete with electric tramways, steam railways 
will have to do a g reat deal more than simply operate their 
trains electrically, they will have to change the whole sys­
tem of operation of their suburban traffic, which will have 
to be enti rely separated from their main-line trains. 

A great deal has recentl y been heard of operating main­
line trains electri cally; thus in this country Mr. Langdon, 
th e late president of the Institution of E lectrical Engineers, 
Messrs. Mordey, Jenkins, Swinburne and others have 
dilated on the subject. In Germany experiments at Zossen 
have been carried out, and in Switzerland Messrs. Brown 
and Boveri have equipped a main-line railway, the Burg­
dorf-Thun. Messrs. Ganz have equipped the Valtelina 
line , which, up to date, is not yet completely operated elec­
trically. The Mediterranean Thomson-Houston Com­
pany has built a line from Milan to Gallarate, which has 

TABLE VIL-POPULATION OF METROPOLITAN BOROUGHS 

N AME 
I Area in I 

Square Miles 

Battersea .. ..... .... . 
-1 {In 

3¼ I 
H5 I { Bermondsey .. ....... . 

Bethnal Green . . . . . . . 

Camberwell ..... .... . 7 

Chelsea.. . . . . . . . . . . . . . 650 (acres) 

D eptford .. ............ 
1 

2 ¼ 
Finsbury ...... ....... 588 (acres) 

F ulham ............. . 

Greenwich . . . . . . . . . . . 6 

Hackney.............. SJ{ 

Hammersmith ........ 3),~ 

Hampstead ........... 35~ 

Holborn .............. 409 (acres ) 

Islington .......... .. . 

Kensington . ......... . 

Lambeth .... ... . ..... . 

Lewisham ........... . 

Padding ton .. . ....... . 

St. Pancras .......... . 

Poplar. .............. . 
Marylebone .......... . 

Southwark .... .... . 

Stepney ............. . 

Stoke Newing ton .... . 

Wandsworth . . .. ... .. . 

Westminster. . .. .... . 

Woolwich ........... . 

II 

2 

4 

4 

13 

Penge.......... ...... 1 1-5 

Shoreditch ....... .... . 

City of London ........ 670 ( acres ) 

{ 
{ 
{ 

{ 
{ 
r 
1 
{ 
{ 
{ 
{ 

: _I 
I 

{ 

Population 

1855, 14,000} 
1871, 107,262 
1891, 150,558 
1841, 68,701} 
1881, 134,632 
1891, 136,6'10 
1871' 120,104} 
1881, 126,961 
1891, 129,132 
1861, 71,488 } 
1881' 186,593 
1891, 235,344 
1851, 56,185} 
1891, 96,253 
1891, 107,273 
1891, 109,961 
1850, 10,000} I 
1881, 42,900 
1891, 9r,639 
1891, 84,429 
1861, 70,000} 
1896, 213,044 
1800, 5,6oo i 
1881, 71,939 
1891, 97,239 
1896, 104,199 J 
1851, 12,000} 
1881, 45,452 
1896, 75, 449 
.. .......... 
1801, 10,212} 
1891, 319,143 
I 896, 336, 764 
1861, 70,ro8} 
1881, 163,151 
1896, 170,465 
1851, 138,000} 
1891, 275,000 
1896, 295,033 
1896, 99,962 
1871, 96,813} 
1896, 124,506 
1881, 236,363} 
1891, 234,375 
l 896, 240,764 
1896, 21,898 
1896, 141,188 
1881, 195,164} 
1896, 206,582 
1891, 285,225} 
1896, 295,547 
. .... ······· 
1891, 156,912} 
1896, 187,264 
1861, 257,232} 
1896, 193,465 
1891, 98,966} 
1896, 106,477 
1896, 21,308 I 
1861, 129,364} 
1896, 122,358 
1901, 31,1o8 

Po'lulation 
per Acre 
Ill } 89ti 

94 

97 

171 

57 

148 

68 
192 

61 

22 

80 

50 

38 

165 

110 

148 

74 

14 

98 

102 

IIO 
130 

187 

170 

52 

20 

107 

q 

190 
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already been described in th e STREET R AILWAY JOURNAL, 
but the conditions that Qbtain in these instances are totally 
different from those met with in Great Britain. 

Th e Briti sh railways, particularly in London, by elec­
trifying their suburban lines, will be able g reatly to increase 
the average speed; this will , of course, probably entail 
separate tracks for handling this traffic and separate ter­
minal stat ions with loops such as have been already 
adopted at th e terminal station at Boston, Mass. , and at the 
terminal of the electric street railway on th e New York 
side of th e Brooklyn Bridge and at some of the termini of 
the M etropoli tan U nderg round Electric Railway of Paris . 

TABLE VIII.- INCREASE OF PRESENT POPULATION OVER: 

1871 1881 1891 1871 1881 1891 

- ----- --- --- ---
Per Cen t. P er Cen t. P er Ce nt. Pe r Ce nt P er C ent . I Per c ~nt . 

Stratford .... ... . l 
Plaistow . ...... .. I 
Canning Town . . ; r 434 I6o 521 
Forest Gate . .. . . I East H am . .. . . . . J 
Wanstead . ... ... . . ~ 485 189 58 
South L eyton .... } 585 233 541 North Leyton . . .. 
Walthamstow ... . 613 278 89J 
Ilford . .. . . ., , .. ..... 59.3 439 277 
Barking T own ..... 227 135 50 

I 

401 273 149 

TABJ~E IX.- EXTRACT FROM CENSUS RETURNS, 1901, SHOWING 
CONGESTION OF POPULATION 

0 z 
O ccupiers 

No. 

l:l e thna l Green 

l\I a:T ROPO LJ T AN B O RO UG H S O F 

H ackn ey 

tl 
C 

E 
" C 

~ 

S horeditch S tepn ey 

<U 
·5. 
B 
0 

---,•-----1--- - - - - -- - - ------
1 
1 

l I 
2 

. , 

., 
3 
3 
3 
3 
4 

3 
4 
5 
li 
7 

8 l o 12 
!', 

' 8 
9 

10 to 12 
~ 

JO 
11 
12 
l<l 

T ota l in less tha n 5 
rooms a nd il per 

1,1 10 3,330 679 2,037 , l ,318 3,9&4 2,879 8,637 
r,94 2,371.i 292 1,168 6,8 2,11 2 1,734 6,931.i 
~ll8 1,040 71 355 216 l,08lJ 824 4,12U 
85 510 18 108 73 4:38 809 1,8M 
3:3 231 7 49 1:l 84 1:31 917 
l"' 115 ., 18 8 67 51 428 

684 
1 

4,104 :356 2,136 694 4,l li4 1,798 10,788 
a83 2,li81 154 1,078 280 1,960 1 126 ~ 88'' 
l 73 1,384 57 456 155 1,240 1 '577 4:616 
55 495 14 126 4:; 432 2713 2,50'J 
27 278 11 114 26 l)(j(j 1-19 1,564 

211 l ,899 100 900 175 1,575 511 4,509 
82 820 37 370 li4 640 278 2,780 
33 3fj8 10 11 0 I 21 281 112 2.541 
Hi I 192 6 ~.., 9 108 li8 816 

- ~5 _ ~ ~- ' --1~ . 216 __ !~ --2:~----==~--~ ,5:?4 

room - ·-· . . . . . •• 3,741 :20,238 1,832 9,318 3,804 19,275 10,95:.! 62,504 

T otal tenements .• 
5 room, and less ·-
2 rooms each . . ___ _ 
l room eac h -· ·- --

28,209 
23,732 82% 
7,264 25 
5,3i 8 19 

48,~94 
~ 1,0:S!) 59% 
7,211 14 
4,8:.!7 9 

61,113 
4!l ,18.! 80% 
15,6!)0 25 
13,282 21 

By the adoption of electric traction , railways will be able 
to run trains in accordance with the requirements of the 
traffi c, and to increase g reatly their average speed. 

T he accompanying T able IV., taken from one of the time 
tables of our rai lways-the L ondon, Brighton & South 
Coast Rail way-for ,vhich the writer is acting as consult­
ing ei1g inecr, may be of interest . 

From this will be seen what improvements may be ex­
pected by tJie introduction of electric traction It must, 
therefore, b e pointed out tl1at as regards the tvvo last sta­
tions, Grosvenor R oad and Victoria, all t ickets are col­
lected at the fo rmer, and that between Grosvenor R oad 
and V ictoria there are only two tracks available fo r in­
going _as well as out-going traffi c, and that th ere are be­
tween 350 to 400 train s, according to th e season of the 
year, going in and out every day. T o obviate the delays 
due to this " bottl e neck ," the company is a t the present 

moment spending over £1 ,000,000 to widen the approach es 
to the bridge over the T hames, which leads in!o V ictoria 
station . 

An idea of the urgent necessity of improving m ethods 
of rapid transit m ay be gain ed from the following fi g ures, 
showing the ir~crease in population in some of th e suburban 
districts of London within the last few years, and th e ter­
rible state of overcrowding that obtains in certain of them . 
T he only meth od of g etting over thi s trouble is to g ive in­
creased faci li ties for gett ing in and out of L ondon and get-

TABLE X.-EXTRACT FRO:tvl CENSUS RETURKS, 1901 

D I ST HI CT 

LON DON 
Bethnel Green, S . w-x-_ ... ...... . . 
W hitechapel -lC- •• •• ••• • • • • •• •• •• •• 

Stepney* . . . .. . ... .. . . .... .. . . . . . 
Hoxton Shoreditch* . ..... ... . . . 
H aggerston -lC- • • • • • • • • ••••••••• • • • 

S t. G eorge's (Tower H amlets)* .. 
Bethnal G reen, N.E* ... ... .. . . . . 
Mile End * .. ....... . ..... . 
Limehouse* . ...... . .... ........ . 
Bow and Bromley ...... ........ . 
Hackney, Central. .. .......... . 
Hackney, South .. . . . ........... . 
Poplar .. . .... . .. ..... . .... . 
Hackney, North . . . ...... ...... _ 

ESSEX 
South L eyton . ...... .. . ... .. . 
F ores t Gate . .. . .. ... . ·. . ..... . . 
P laistow ... . .... . ..... . .... . . .. . 
Stratford . ...... .. . . . . . . .... ... . 
East H am ...... .. ..... . . .... . 
North Leyton .. ... . . ... .. . ..... . 
Walthamstow . .... . .. ... . ...... . 
W anstead .... .. . . . . . ........... . 
Ilford . .... .... . .. .. . ........... . 
Chigwell ..... . .. .. . .. ......... . 
Waltham A bbey .... . . ......... . 
Epping . . . . . . .... .. . .. .... .... . 
H arlow ... . .. .. . .. . .. . . ..... ... . 

MIDDLESEX , N.E. 
T ottenham D ivision .. . ... .. ... . . 
Hornsey " . ........ . . 
E dmonton .. .. . ....... . 
E nfield ............ . 
Chestnut ... ......... . 

MIDD LESEX, W. and N. W. 
Brentford D ivision . . .. . ........ . 
H endon " . ... ......... ·I 
Barnet . .. ... ....... . 
Uxbridge .. . . .... ..... . 
Staines (part) ... . ... ... . .. ... . . . 

KENT 
Bromley D ivision .. .. ...... .... . 

Dartfo rd ~•UR R·~~ ...•. ....••. 

1 

R ichmond Divis ion .. ... . ..... . 
Croydon " . ... ........ . 
K ingston . ........ . .. . 
Carshalton ... ...... ... . 
Epsom . ... . ..... .. . 

A cres 

300 
378 
3 14 
343 
3°5 
286 
455 
363 
423 

1,001 
822 

1,541 
1,332 
1,574 

631 
8o6 

I ,249 
1,072 
3,268 
1, 963 
6,504 
1,737 
8,496 

13,975 
11 ,or 7 
17, I O [ 

17,04 1 

4,638 
2,875 
7,49 1 

12,601 
8,479 

20,980 
33,569 
25,767 
26,858 
2 4,33 1 

40,978 
52,316 

5,009 
32,5.io 
24,55 1 
12,228 
13,074 

P opula tion 

65,926 
78,624 
63,689 
62,461 
55.437 
51 ,071 
63,786 
48,348 
55,996 
91,081 
67,612 

101,350 
78,430 
84,253 

50,458 
60, 897 
90,920 
44,825 
95,970 
48,441 

1o8,931 
9,198 

41 ,240 
17,653 
6,547 
6,595 
6, 2II 

136,702 
72, 056 
61 ,892 
42,738 
12,288 

178,849 
167,307 
58,970 
39, 003 
33,861 

49,4 ; 9 
194, 425 
137,563 
32 ,99/ 
17,429 

P erso ns 
Per Acre 

219.7 
208.0 
202. 8 
182. 1 
181.7 
178.5 
140.2 
133.2 
132. 3 
90.9 
82.2 
65.7 
58.8 
53.5 

8o.o 
75.5 
72.8 
41 8 
2 9-4 
24.6 
16.7 
5. 3 
4. 8 
I.2 
.6 
.4 
.4 

2 9- 4 
25.0 
8.2 
3.4 
1.4 

8.5 
5.0 
2.3 
1.4 
1.4 

2, 1 

I.8 

9.9 
6.o 
5.6 
2.7 
1.3 

* H ave a t o t a l population of 545,338, coverin g 4 .94 square miles. 

ting long distances in a shorter time, so as to enabl e the 
working and the poorer classes to have increased accom­
modation at a reduced rent. 

A large amount of evidence vvas g iven Lefore Lord 
\ i\Tindso;·'s committee of the House of L ords during the 
d iscussion on tube railways as to th e g reat deh ys which 
were encountered owing to th e congestion of traffic on th e 
ex isting railways . Thus, to get from Highgate to the 
-city, a di stance of under 5 miles, an hour had to be allowed , 
a nd it t 'Jok sometimes as long as 45 minutes to get from 

r: 
I 
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Wood Green to Moorgate Street station . A g lance at the 
map of the London railways will show what this means. 

The service which has to be improved is not so much 
what we might call the metropolitan on e, served by the 
tubes and tramways and the District and l\l etropolitan 
Railways, but what might justly be called an interurban 
service which is required to connec t th e outlying districts 
around London, which are alreadv in steam railway com­
munication with London by m eans of an improved and 
accelerated electric service. T his, however, owing to the 
expensive procedure of procuring Parliamentary bill s and 
to the oposition which independent undertakings, seeking 

L·x perienced gained and from the conditions that obtain 
near the metropoli s, it seems evicknt that within a radius 
of, say from 25 to 35 mik s, all the traffic on the railways 
should be handled electrical ly with the ex ception of the 
main-line long-distance trains. 

One g reat advantage which would be obtained would 
be to avoid to a large extent the serious delays which are 
met with , particui arly on the southern rai lway systems, 
where the main-line train s are generally punctual till they 
get within 10 o r r 5 miles of L ondon, after which they are 
constantl y delayed by suburban trains in front of them. 
By the increase in the average traveling speed of the sub-

LONDON 
METROPOLITAN BOROUGHS 

POPULATION PER ACRE: 

~ 10-40 ~ 100-120 

~ 50-80 ~ 130-150 

IIlilillllIIIlI 80-100 ~ 160-180 

~ 180-200 

Stree t Ry .Journsl 

MAP OF LONDON BY BOROUGHS, SHOWING POPULATION PER ACRE 

franchises to do thi s class of work, would necessarily offer, 
can onl y be performed if the railway companies th emselves 
realize their duty and seriously put their hand to the plow 
and effect a change rat ionally and not piecem eal, as, un­
fo rtunately, seems to be quite probable. \Vhat is required 
is an interurban service between the towns which surround 
London, such as Tilbury, Chelmsford, Brentford, Rom­
for d, Epping Forest, Waltham Abbey, St. Albans, \Vat­
fo rd, Richmond, Rickmansworth, Uxbridge, Stain es, 
\Yoking, Guildford , Darking, Le:itherhead, Epsom, R ei­
gate, Sevenoaks, Maidstone, Chatham and Gravesend , and 
stations somewhere near th e center of L ondon from which 
the traffic could be distributed to the various parts of the 
metropolis by means of interconnected service of t ram­
ways, shallow tunnel tramways or tubes , and the existing 
District ,md Metropolitan system. In other words, from 

urban trains which would result from electrification, owing 
to th e more rapid acceleration possible and to the introduc­
tion of modern methods and up-to-date rolling stock, 
whereby the stops at stations would be greatly reduced, the 
serious delays of main-lin e trains would be considerably re­
duced . F urth ermore, by absolutely separating the long­
di stance and the suburban traffic at the terminal stations, 
the general public would greatl y benefit. 

By means of multipl e-unit trains considerable time would 
be saved even at terminal stations. as the slmnt i11 g- of loco­
motives at present required could be done away with. As 
an example of what electric traction renders possible, the 
Central London and the Di strict Railway. as it now exists 
operated by steam , may be compared. On the former the 
average time of stoppages at stations does not much ex­
ceed IO seconds, whereas on the latter it is over 50 seconds. 
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This is not due to th e handling of smaller traffic, in the first 
case, as the trains of both systems have practically the 
same capacity, and the Central London Railway, as a mat­
ter of fact , at the present moment carries nearly double the 
number of passengers that are carried by the District Rail­
way. 

In considering the position of tube railways and tram­
ways in London as compared to what has been done in 
America, the item of the average fare received must not 
be lost sight of. In this connection some figures as re­
gards the average receipts actually obtained on London 
lines may be of interest. 

The average receipt on the District Railway per pas­
senger carried is I .49d., and on the North London I .34d. 

to carry persons cheaply and rapidly distances of from 15 
to 30 miles between thei r homes and their places of business. 
At the present moment the railway companies with termini 
in London are attempting to do it , but with very moderate 
success, and with very grave inconvenience to the pas­
sengers. T h e want of terminal faciliti es and the enormous 
price of the land necessary to afford extra accommodation, 
the complexity of ownership and running powers held by 
various railway companies over each other's lines, and that 
great enemy of all railway traffic in London during the 
winter months-London fog-have to be reckoned with, 
and all these points make the problem an exceedingly diffi­
cult one to solve. Owing to the present poor rapid transit 
facilities only very few business men can mancige to live 

t~'lc'~t>';·~y , FiDsbury Ptn k 

i 
i 

~ 1'.., <::>;.., t H olloway 
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MAP OF METROPOLITAN DISTRICT RAILWAY AND RUN NING POWERS 

The average fares on the London Tramways system per 
passenger carried work out at I .o8d.; on the omnibus lines, 
1.3d., and on the East London Railway, 1.47d., from which 
it will be seen that, as far as metropolitan travel is con­
cerned in -London, it is not safe to reckon on an average 
fare of more than I ½d. per passenger carri ed. A few 
figures taken from Mr. Dredge's excellent article in a re­
cent issue of Traction and Transmission which apply to 
some main-line railways for the year 1900 are interesting 
for the sake of comparison. Thus, on the London & 
Southwestern the average fare was 6.7d.; on the London, 
Brighton & South Coast, 7.13d.; on the Southeastern & 
Chatham, 7-41d., and on the Great Eastern, 4.59d. These 
lines have been particularly chosen, ~s they han<lle a very 
heavy suburban t raffic. The Great Eastern is the one 
which has to lay itself open as much as any to catering for 
the suburban resident, and over a large area it has adopted 
the fixed-rate system , especially for workmen's trains . 

The great problem which will have to be sobed is how 

more than 6 miles or 7 miles out of London, and for this 
short journey very often an hour is required, and a large 
amount of time has thus to be wasted by people who can 
ill afford it , and whose hours of business attendance are 
absolutely fi xed. 

Desides this suburban traffic , there is another traffic 
which is not sufficiently considered in Great Britain, and 
that is the so-called pleasure traffic, which has been culti­
vated to so large an extent by electric railways in the 
U nited States . There are a large number of places in the 
neighborhood of London, such as the Crystal Palace, the 
A lexandra Palace, Kew Gardens, Richmond, Hampton 
Court and many other places which, if proper facilities were 
granted and a good train service maintained, could be 
greatly developed to the advantage of their shareholders, 
as well as to the benefit of the railway companies. The 
supply of greater traveling facilities with higher speeds 
would change the map of London very rapidly, and would 
greatly increase the value of the surrounding property. 

\ 

' 
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From a careful study of the conditions that obtain in 
London , and bearing in mind the difficulties and the ex­
penses which have to be faced, both as regards preliminary 
Parlimentary expenses and the cost of construction, etc ., 
it is hardly likely that many new systems will be con­
structed to connect th e various portions of London with 
its various suburbs. A study of the official railway map 
published by the Railway Clearing House, of London , 
which accompanies thi s article, and a g lance at the diagram 
showing the district served by the various rail way com­
panies who enter London, will convince anyone that th e 
areas served by these lines are amply sufficient to meet the 
wants of the worker in the metropolis for years to come, 
provided, of course, that they are utilized to the fullest ex­
tent and proper systems of tramways installed which will 
enable an easy concentration to be effected. 

Owing to th e limits of speed imposed on elect ric tram­
ways it is not likely that th ese will compete with railways 
for distances exceeding 5 miles. It will be some time before 
the London County Council will complete its system of 
electric tramways, of which a general idea can be obtained 
by looking at the tramway map of London which accom­
panies this article, but each consecutive year will see the 
scheme nearer completion. Most probably we shall soon 
see the London County Council Tramways connected with 
other electric tramways now being constructed at Graves­
end, Chatham, Croydon, Sutton, not to speak of th e enter­
prising London United Tramways, whose network, as 
shown by the map, connects a large number of residential 
towns and districts situated at the west side of London. 
The railway companies must act quickly if they wish to 
prevent the business population satisfying themselves by 
settling on a tramway route. 

That tramway competition, instead of being disastrous, 
can really benefit railways, has been proved in the United 
States, as in Chicago and the Greater New York, where 
by the electrification of the suburban lines and of the lines 
running out into the neighboring country it has been 
found that the tramways carry their district passengers 
from their offices into the trains and deliver them at the 
other ends from the suburban stations to their homes. In 
other cases it has been found possible to run a through 
traffic. It is certain that under the existing conditions 
railway companies find it impossible to handle their sub­
urban traffic better than they do at present . A re they pre­
pared to sit still and let other concerns arise who will com­
mence by taking their suburban traffic from them , and will 
eventually end by absorbing a large portion of the other 
traffic as well, as has been demonstrated over and over 
again, both in Europe and America? The table which has 
been prepared for this article, with the diagramatic map of 
London, shows how densely populated London is , and an 
inspection of the former will show the rapid growth of 
population. This means that there will continue to be an 
increasing demand upon the railway companies from the 
suburban population, and it i5 an ascertained fac : that there 
is an everswelling traffic on the main lines. If the railway 
companies do not act or decide on some radical remedy 
shortly their service and receipts cannot improve'. but must 
deteriorate. 

In this discussion there must be no mistake about the 
meaning of the word suburban. which is merely relative. 
as the distance of the London suburbs from the renter will 

probably be that the railway companies will concentrate 
their energies on cultivating the distant districts which at 
th e present moment lie beyond the suburbs. By th is means 
th ey can open up a new resid ential area which would be­
come a source of profit to the railway companies, not only 
by supplying them with new traffic, but also by increasing 
th e value of the land thus developed. 

The whole question, therefore, as hvs already been stated, 
is complicated, owing to the very heavy capitalization 
of th e existing tramways, underground railways, tube lines 
and suburban lines owned by the other railway companies . 
Some idea of what this burden is will be gained from the 
statement that, neglecting the capital invested in omni­
buses, over iioo,000,000 is at the present moment invested 
in what might be called the rapid transit service of Lon­
don-an amount nearl y equal to the capital invested in 
Greater New York. From this it will be seen that the 
present traffic will have to be enormously increased if any­
thing like a fair interest is to be paid on the capital already 
involved. This is another reason for supposing that the 
suburban lines in London will have to be electrified 
at no distant date. The rrsults of this will be extremely 
interesting, as it will make London far ahead of any other 
town in the world . It is already the pioneer ci ty of tubes, 
and when the various tubes now under construction, or 
for which franchises have already been granted, are work­
ing, the methods of intercommunication of London itself 
will be exceptionally good. It may possibly be of interest 
to American readers to give them some idea of the actual 
approximate cost of tubes per yard of single tunnel : in 
some cases, under special condi tions, the cost may be far 
greater than that given: 

Diameter. Cost per Yard. 
II ft. 6 in . £ 3 7 O o · 
12 ft. 4 0 5 0 
12 ft. 6 in. 4 2 IO 0 

11 ft. 44 IO O 

r~ ft. 6 in. 47 IS o 
2 £ ft. I40 IO 0 

Th e diameter of tub es at present varies from IO ft. 2 ins. 
internal diameter (City & South London Railway), I I ft . 
8 ins. (Central London), 12 ft .. as proposed (Mr. Yerkes'). 
and 13 ft . 6 ins. , as proposed by the Morg-an interests. 

It is unnecessary in thi s article to discuss the various 
engineering details ·which will have to be considered by 
those steam roads who eventually decide to go in for elec­
trification. It is no longer necessary now to demonstrate 
the feasibility of running the heaviest trains economically 
electrically. 

It seems probable that by a proper combination or com­
munity of interests, if such can be arranged between the 
tramways, whether owned by company or municipality, 
and between the tube and main-line railways, that elec­
tricity may be utilized to improve the situation of all of 
them. Thus tramways and tubes in London would serve 
to distribute in side th e citv and to concentrate at the va­
rious exchange stations from which the suburban lines 
start . These having their own right of way can run at high 
speed between the centers of the population and deposit 
passengers there, where they would be distributed by sur­
face tramways . The results would probably be eventually 
that th e railways would be duplicated by tramways along 
their whole route, but if properly managed this should not 
be to th e disadvantage of either, as the tramway would 
take the short distance and the railway the long-distance 

increase as traveling facilities increase. The result will traffic. 



CARS FOR ·HIGH-SPEED 

T
H E interurban of the present day, with its exception­

ally high speed. has developed many entirely new 
conditions. Those which involve th e operation of 

passenger cars are both novel and trying. It is too early to 
say what the final type will be; possibly many entirely new 
designs will be found necessary. The question of what is 
the best type fo r the interurban ca r, with it s high speed, 
frequent stops and its combination of city and suburban 

INTERURBAN SERVICE 
all and is intended for a speed of 60 miles per hour. The 
passenger coach will seat seventy-two persons. Its in­
terior arrangement, as shown in Fig. 4- , indicates the finish 
to be of unusual elegance, the decorations being of the Em­
pire style. The baggage racks are made nearly continuous, 
and the number of lamps is g reater than is usually pro­
vided, even in steam coaches. The seats are walk-over , 
high rolled back. covered with plush. The interior fini sh 
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FIG. 1.-PLAN OF ORDINARY PASSENGER CAR, CANTON & AKRON RAILWAY 

se rvice, is one which has been put to every car builder , as 
well as nearly every ekctric railway company, in the coun­
try. Ne ither the steam railroad car, nor the enlarged elec­
tric car of street railways, is entirely suitable for the 
service. 

In view of the importance of this subj ect , a study of 
some of the recent interurban cars as used by the latest 
electric interurban railways in the country has been th'Jught 
to be of interest. 

Figs. 1-4 illustrate th e standard cars of the Canton & 
Akron Railway Company. Two cars are illustrated, as 
the co1111nny intends to operate trains of two cars each. 

is mahogany, decorated with inlaid marquetry. The high 
backs are a feature highly appreciated by passengers. 

Of the seating arrangement, see Fig. I' little can be said 
beyond noting that it is plain, straightforward and sensible 
fo r a coach of the kind. The question arises, however, 
whether, if the cars are to be run in trains, it would not 
have been advisable to put an end door into the vestibules 
in such a way as to make passage from one car to another 
possible. This would have given the occupants of the pas­
senger coach access to the smoking compartment of the 
car shown in Fig. 2. 

This engraving shows a car with the unusual feature of 

FIG. 2.-PLAN AND SIDE ELEVATION OF BAGGAGE AND PASSENGER CAR, CANTON & AKRON RAILWAY 

O ne of the cars is a straight passenger coach, and the other 
a combination car, having the novel feature of three com­
partments. Figs. r, 2 and 3 show plans, elevation, seating 
arrangement and details of floor framing, while Fig. 4 
shows the interior of the car illustrated in Fig. r. 

Referring to Fig. r. it will be seen th~t the leading car is 
intended to run on a loop in one direction only ; that it has 
a cow-catcher; is mounted on double trucks , and has a 
" steam roof" and a round-end vestibule. It is 58 ft. over 

three compartments-baggage, · smoking and passenger. 
The baggage doors are carried so far forward that they do 
not interfere in any way with the side truss of the car. 
This remains intact from bolster -to bolster. 

The floor framing of these cars, see Fig. 3, is of unusual 
interest, as it shows a decided step toward a complete metal 
floor frame. There are six sills, all of them strengthened 
with channel-irons. . The two intermediates have not only 
a channel-iron on one side, but are plated on the outside as 
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well. The side-sills have a channel and bar on the inside, 
which in turn has a filler of wood. All the si lls are of yel­
low pine, extending in a single length from end-sill to end­
sill. The corner posts are of oak and the intermediates of 

7 ins. between the bolsters, unusual care was taken in the 
trussing, as will be ~ecn by the upper portion of Fig. 3. 
The truss-rods are carried by deep saddles on the needle­
beams. The upper, or window, truss is not only well 

FIG. 3.- FLOOR FRAMING OF CANTON & AKRON CARS 

ash. These are spaced in such a way as to bring the 
windows in pairs with a double post between them. The 
single posts are made in two pieces with the tie-rods run­
ning in the center. The sides of the car are built in a man-

FIG. 4.-INTERIOR OF CANTON & AKRON CAR 

ner which is becoming generally popular, with inside 
sheathing laid horizontally, and thi s in turn covered by 
narrow fatched stuff put on vertically. 

Owing to the great length of this car, which is 35 ft. 

secured by a large plate iron washer, but has what is uncom­
mon, a good anchorage on a special metal post. It may be 
noted here that in a la1·ge part of the cars where a window 
truss is used it is of no possible value. In many cases its 
only supports at the points where the greatest strain comes 
upon it are a couple of insignificant wood screws and a 
shoulder of wood no thicker than itself. 

These cars, which were built by the St. Louis Car Com­
pany, are mounted on the St. Louis Car Company's No. 
23-B high-speed moto1· trucks. They have a 6-ft. wheel­
base, 6-in . axles and 33-in. steel tired wheels. The equip­
ment consists of four General E lec tric No. 52 (75-hp) 
motors , with multiple-unit control. The weight of the car 
body, motor and trucks complete and ready for operation 
is 67,000 lbs. This is about the same as that of a steam 
coach having an equal seating capacity. 

The exterior view, Fig. 5, and the plans and elevations, 
Figs. 6 and 7. show an entirely different type of interurban 
car used by the Cleveland & Eastern Railway Company. 
The body is short, being but 45 ft. II ins. over the buffers, 
and the trucks are spaced but little more than 21 ft. between 
centers. The car itself is divided into passenger and 
smoking compartments. The forward vestibule, however , 
might be considered a compartment by itself, since it pro­
vides not only for the motorman, but for the hot-water 
heating apparatus. At the opposite end there is a separate 
compartment for the toilet room. Provision is made for 
seating forty-six passengers. The general features of con­
struction present but few novelties, but the floor frame in 
Fig. 7 is worth careful study. H ere diagonal braces are 
introduced., All the sills are strengthened with metal. The 
side-sill s have a channel-bar sandwiched in them. The in­
termediates are plated. while the center-sills are composed 
of I-beams, a filler with a steel plate on the outside of them. 
The arrangement of the platform and platform timbers is 
unusual, as will be seen by a study of the plan. The end­
sill is practically plated all over, having an angle-iron on 
one edge, and the ends of the sills or the angle-pieces from 
them covering its inner surface. Straps for the platform 
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FIG. 5.-HIGH·SPEED J[';TERURBAN CAR, CLEVELAND & EASTERN RAILWAY 

timber bolts protect its top. \Yith the exception of the 
side-sill s. the construction of thi s flo or fram e is almost 
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To meet the requirements of a high-speed interurban car 
fo r a mild. uniform climate, like that of California. the car 

-------- -->\ 
~ 

~ · l, I 

=~ = = = 

I ~ 
= 

I n = 

l (6[1 ---ti "1='-

Strt:'d R) .Juum:d 

FIG. 6. - PLAN OF CAR SHOWN IN FIG. S 

entirely iro n, as the wooden pieces employed serve as 
fill ers rather than as sill s. 
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illustrated in F ig. 8 is very popular , and should be included 
in any article on interurban-car construction. This car, as 

GENERAL DIMENS IONS. 
L,mg th of Borly __ __ _ ______ a~•o:', 
Length over Bumpt' r5 _______ 45 11 
\Vi ,lth O\· er Si ll s __ _ ________ ~' G" 
Distance het . Tnu:k C t'11 l t:' rs ____ 21' 6

11 

Truck ________ ____ Set.' ~ o.15-rn 
G:iuge ____ __________ _ -1' ~½ 11 

:\ IolOI' _________ -1-Lorni11 - :,;-o.3t 

Sti-et!t Ry .J ourn~l 

FIG. 7.-FLOOR FRAMING OF CAR SHOWN IN FIG. S 
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well as that illustrated in Fig. 7, was built by the St. Louis 
Car Company, and is a material modification from the type 
orig ina lly known as the Cali fo rnia type. The ends are 
open in the usual style, but the entrances are from steps at 

of Anderson, Ind. Its extreme length is 50 ft. The en­
trance is in the center of the car, which divides it into two 
compartments. O ne of these has desks, library, smoking 
and observation room. The other compartment on the 

FIG. 8. - HIGH-SPEED INTERURBAN C AR OF TH E CALIFORNIA TYPE 

the corners, instead of from a running-board . Another 
novel feature fo r a high-speed interurban car is the use of 
longitudinal seats in the closed part. Peculiar conditions 
may render this necessa ry, but for long runs the longitudi­
nal seat is not altogether desirable. Cars 
of this class are particularly adapted to the 
P acific Coast , where practice has shown 
that the rider s at all seasons of the year 
usually divide themselves equally between 
the open and the closed compar tments. 
These cars are 37 ft. long and weigh com­
plete 40,00 0 lbs. each. 

other side of the e_ntrance comprises a drawing room, 
sleeping compartment with upper and lower berths, bath 
room, dressing room an d kitchen. The interior is richly 
decorated . T h e onl y possibl e obj ectionable fea ture in the 

The palace-car , or sieeper , design 
shown 111 F ig . 9 may at fin,t sight 
seem inappropriate in thi s connection , 
but wi th th e introduction of g reat elec­
tric systems extending over hundreds 

FIG. 9.-PARLOR AND SLEEPING CAR OF TH E UNION TRACTI ON COMPANY, 
OF INDIANA 

of miies, the parlor car and the sleeper will undoubtedly 
become necessities, and this car may be taken as one 
of the first answers to the question, what shall be the 

design is the central door , which destroys the continuity of 
the side of the car, but adds greatly to its convenience. 
T his, however , is a ir.er e detai l of the design. E nd en­

trances could be provided 
without difficulty and 
without changing the in­
terior arrangement in any 
ess~ntial. Th~ car weigh s 
complete 60,000 lbs. 

Figs. IO and I I show 
anoth er car, which has 
been illustrated in these 

FIG. IO.-HIGH-SPEED COMBINATION CAR FOR FORT WAYNE & SOUTHWESTERN 
TRACTION COMPANY 

pages, but,as it is th e stan­
dard of one of the latest 
interurban roads in Indi­
ana, and as it is of a 
t ype of which its build­
ers, the J ohn Stephen­
son Company, have sold 

fo rm and style of the high-speed electric sleeping car. T his 
car has been illustrated before in these pages, but is in­
cluded in thi s ar ticle owing to the interest attaching to it 
in connection with interurban service. It was built by the 
St. Louis Car Company for the U nion T raction Company, 

a number, it deserves 
special study. 1t is not of unusual size, measuring 
only 43 ft. 6 ins. over th e dashers. The design, how­
ever, has been adapted to much longer coaches, and 
can be buil t of any desired length. What is known as 
the P ullman window is employed, with a steam hood and a 
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round-end vestibule. T his particular car is intended to 
run in one direction only, and hence the motorman's vesti -

FIG. 11 .- INTERIOR OF CAR SHOWN IN FIG. 10 

bule is closed on one side. In the space thus gained the 
hot-water heater is placed. T he door of the baggage com-

as shown in Fig. 12, the car has in effect baggage, smoking 
1and passenger compartments. The passenger compart­
ment is arranged with walk-over seats in the usual fashion. 
T he corner nex t to the r ec: r doo r is occupied by a toilet 
morn. A considerable gain in space is made by using sliding 
doors at both ends of the car and in the partition. In the 
baggage compartment the seats are long itudinal. They 
are divided in the center so that one-half of the seat folds 
lengthwise over the other. This is to permit the baggage 
cloor to be used ancl at the same time occupy the space fo r 
seats . T he method of doing this will al so be seen from a 
reference of F ig. I I . In case of necess ity, both parts of 
the seat can be dropped fl at against the side of the car , 
being supported on brackets. In a very long car a sepa­
rate compartment would be employed, instead of utilizing 
the baggage compartment fo r smokers. T he baggage com­
partment would then be piacecl at the extreme end of the 
car. In that case a passageway is placed at the side of the 
smoking compartment, so as to isolate it entirely. 

T he framing of thi s car 1s shown in F ig . 13. It is com­
paratively light , but very solid. The six sills run con­
tinuously from encl to end of the car. Those on the outside 
are plated with steel, or rather the outside sills are double, 
fo rming a sand wich. The end-sill is al so steel-plated, the 
ends of the plates being turned up and bolted into the side-

Passenger s Compa rtment, 

----- i ------- Strt!el R y.Jourual I 

FIG. 12.-PART OF PLAN OF C AR SHOWN IN FIG. IO 

partment is placed beyond the bolster and , as the partit ion sill s. T he cross-framing is spaced 26 ins. apart, and each 
comes a short distance inside of thi s, the two sides of the piece is mortised into the sills. Tie-rods are placed at each 
car are well braced, so that there is almost an equi valent of 
two encl frames. By a peculiar arrangement of the seats, 
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one of the cross ings, so that the whole fram e is held to­
gether and made exceedingly stiff. One feature is worth 
particular attention. The center member of each of the 
crossings is a casting ( see cross-section of the floor frame 

fini sh is mahogany throughout, with inlaid decorations and 
carved ornam ents. T he leading ideas of the designer was 
to afford eYery facility and comfort for the long-distance 
traveler, to provide a car strong ennugh to be operated at 

FIG. 14.- SEMI-CONVERTIBLE C AR OF BEAVER VALLEY TRACTION COMPANY 

in F ig. I 3). T hese castings, being perforated, afford an 
opening the whole length of the floor fram e, which is closed 
below by a floor. The top of thi s pocket forms the floor 
of the car, and is made in removable sections, so that there 
is a long itudinal pocket, in which a re placed the brake air­
pipes, cables, wires, etc. The structure not only adds 
streng th to the car, but is a g reat convenience. 

Outside of the center-sills, and taking a bearing against 
plates at the ends of the platform timbers, are two rods, 
which combine the offices of tie and truss-rods. Through 
the center of the car they become tie-rods. At the ends 
they drop sufficiently to tru ss both platforms. T he bol­
sters are of wide, thick iron, and have a superabundance of 
strength. From them are anchored the I ±-in . truss-rods 
under the side-sills of the car . The exact weight of these 
cars is not available at the time of writing this article, but, 
from the care which is taken in disposing of the metal and 
the effort made in framing to make the structure as strong 
and light as possible, it is thought that the weight must be 
low. 

The side of the car is built of two thicknesses. the inner 

FIG. 15.-INTERIOR OF CAR SHOWN IN FIG. 14 

one horizontal, gained upon the posts, g lued in place and 
nailed. The vertical outside sheathing is also g lued in 
place, and, when all i c.h-y, braces are cut in between the 
posts and screwed fast to the inside lining. T he inside 

from 60 miles to 70 miles an hour, and to make it so light 
that it could be accelerated with great rapidity and be 
stopped with the smallest amount of brake power. 

A passing word is perhaps necessary in regard to the 

LJ 
Street Ry.Joun1.1.l 

FIG. 17.-DETAILS OF ARRANGEMENT OF STORING SASH 

P ullman window an-augement. to which allusion has been 
made. T he windows are in pairs between panels. \ Vhik 
in this car the lower sash can be raised , the design also con­
templates the dropping of the sash and covering the open-
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ing with a window cap. In either case, the outside of the 
window is protected by guard-rails , a very necessary pre­
caution. E ither with or without the drop window , a truss­
plank is introduced, which is gained and screwed upon the 
posts and edge bolted to the sill s, the detail s o f its fa stening 

more clearly than in any previously published sketch the 
method o f lifting and stowing the windows. They also ex­
plain a statement frequ ently made that a considerable gain 
in the width of the car inside is secured, in this case amount­
ing to 7{ ins. The diagram at the left m Fig. 17 shows 

Str~ct Ry .Jouraal 

FIG 16.- PLAN OF CAR SHOWN IN FIG. 14 

being modified to some extent by the arrangement of the 
sills and plating. 

Passing now tempora rily to the semi-convertibl e type, 
which the J. G. Br.ill Company has done so much to ad­
vance, and which it recommends so strongly fo r interurban 
service, attention is call ed to Figs. 14-17, which show a 

both sash in the roof pocket , leaving the window completely 
opened. The second diagram shows the sash in place. 

The car, with it s trucks, weighs about 22,000 lbs. 
O ne of the most remarkable designs for high-speed in­

terurban cars which l1as yet been put into actual service 
was recently brought out by the J ewett Car Company, of 

FIG. 18.-SIXTY-FOOT SEMI-CONVERTIBLE CAR, COLUMBUS, LONDON & SPRINGFIELD RAILWAY- CLOSED 

typical car of thi s pattern, one built for the Beaver Valley 
Traction Company. Fig. I 5 shows the interior. The 
seating plan of the car , F ig. ro, present s no special features, 
being that of a straight passenger coach with a seating 
capacity fo r fo rty-fotu- persons. It is of moderate length , 
has street car hoods, and is mounted upon the No. 27-G 

.,, ""'--~-~•- ... ,,.. _· ,i=-7~=-l 
• -·· - . - ' ' ' 4 

Newark, Ohio. The cars are 60 ft. long over the buffers, 
and have a seating capacity for one hundred and eight 
persons. Several of tl:ese cars have already been built for 
the Columbus, Buckeye Lake & Newark Traction Com­
pany, for the Central 1\larket Street Railway, of Columbus, 
Ohio, and for the Columbus, L ondon & Springfield Rail-

FIG. 19.-CAR SHOWN IN FIG. 18, OPEN, BUT WITH CURTAINS DOWN 

trucks. These are spaced 18 ft. 8 ins. from center to cen­
ter. The feature upon which the company lays stress is the 
fact that the side of the car can be practically left wide open 
whenever it is desired, and the sash safely and conveniently 
stored in the roof. While most of the readers of the STREET 
RAILWAY J OURNA L are familiar with this plan, the details 
shown in F ig. 17 will be of unusual interest, since they show 

way. Th ese cars are of the semi-convertible type. Fig. 18 
shows the car closed, and Fig. 19 as an open car, but with 
the curtains down. The sills are plated with steel. They are 
intended to run at a Hry high rate of speed and mounted 
on Peckham's M. C. B. trucks, equipped with General Elec­
tric No. 73 motors, which develop 75 hp each. A number 
of cars of the same type are being built for the Columbus, 

I 
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Delaware & Mar ion R ai lway Company, but they differ from 
those just mentioned 111 being 66 ft. 3 ins. long over a ll. I t 
is claimed that these cars are longer by 5 ft. than any in-

are p lated wi th ½-in . steel. T he construct ion of the side 
with the frami ng of the platform, vestibule and hood, is 
shown in F ig. 2 2 . Belt-ra ils, side-plates, deck-sills and 

FIG. 20.-45-FOOT HIGH-SPEED INTERU RBAN CAR 

terurban cars ever built , and, so fa r as is known , this state­
ment is correct. 

The standard interurban car of the J ewett Company is 
shown in F ig . 20. I t has P ullman windows and platfo rms 

deck-plates are of ye llow pine in continuous lengths with­
out splicing. Tie-rods are well anchored to bolster and 
sills. T he window braces have tension-rods from the 
heads of the braces through the sills. This is a detail from 

\%" 
FIG. 25.-PLAN O F CAR SHOWN IN FIG. 23 

flu sh with the fl oor of the car, the center and the interme­
diate sills running to the ends of the vestibules. This con­
struction, shown in F ig . 21 , is of unusual strength. T he 
sills are I -beams with yellow pine filler s. The side-sills 

steam-car construction, which has proved it s value, but is 
unusual in electric rai lway work. In these design s we have 
the fea tures of g reat floor strength and la rge seating ca­
pacity emphasized. T he behavior of these designs in actual 

~------~--[ ---- -----34
1

5~ove l' -Lody---

---30½--'.'....~+~~ 2D ½_".__ _ _,j 5;:._-~::=:::~-- 2"11-"-- _L __ 2•11"._ __ ·~f--~r1\,_".__ ~¾~·-~w•,_".__ ~·Z-:12y;"---~~~:t~=;_ 
........ £.o ,: ! 

I 

~~~~~ 

;_,l ½" 
Street Ry.Journ:d 

FIG. 26. -FLOOR FRAMING OF CAR SHOWN IN FIG. 23 
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FIG. 23.-EXTERIOR OF CAR, INDIANAPOLIS, SHELBYVILLE & SOUTHEASTERN RAILWAY 

service will be watched with g reat interest by railway managers. vVith cars of 
such large size, if they are to operate over any considerable di stances, it will Le easy 
to supply them with a ll the conveniences necessary on steam roads. 

F ig. 23 illustrates a type of interurban car manufactured by the Jackson & Sharp 
plant of the A merican Car & Foundry Company, and which has proved very pop­
ular fo r interurban service. The interior is shown in Fig. 24. The finish, as 
shown in the latter engraving, is very handsome, which has long been a charac­
teristic of the company's work. The exterior shows a car with steam road roof. 
l'ullman winclO\vs and vestibules at each encl. From the presence of a cow-catcher 

FIG. 24.-INTERIOR OF CAR SHOWN IN FIG. 23 

it will be seen that 
this particular car is 
intended to run in one 
direction only. Inci­
dentally it might be 
said that this is an ad­
vantage which rail­
road men seem to be 
slow in appreciating. 
Those most adyanced 
consider the single­
encl car possesses ma­
terial advantages over 
the double-ended car. 
The plan shown in 
Fig. 25 presents a 
number of interesting 
features. The passen~ 
ger compartment has 
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the usual walk-over seats, wi th two stationary corner 
seats. In the smoking compartment there a re fou r sta­
tionary seats and four walk-overs. T he a isle in thi s 
compartment is diverted to one side of the center , 
and the entrance is made through a passage-way en­
t irely separate from the motorman 's cab. T he heater is 

arrangement greatly increases the avai lable space on the 
platform. It is a u seful adaptation from steam car prac­
tice. T he floor fra ming is of a somewhat novel character. 
See Fig. 26. T here are four continuous sill s, with the side­
si lls steel-plated and the plates turned up against the end­
sill s. I n the place of intermediate timbers short stringers 

FIG. 22.-SIDE AND ROOF FRAMING OF CAR SHOWN IN FIG. 20 
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FIG. 28.-SIDE AND END ELEVATION, FLOOR FRAM E AND PLAN OF 30 FT. 8 IN. INTERURBAN CAR 

placed in the cab, togeth er with coal boxes . T hi s is a 
detail which has many advantages . In thi s parti cular in­
stance a vertical hancl-wheel is used, while the ordinary 
brake handle is employed on the rear brake. \ Vhile the 
platfo rm s are drop ped th e depth of the sills, all the en­
trances a re provided with vestibule doors at the outer line 
of the car, and trap-doors, which are raised when the ves­
t ibule doors are opened and the steps are in use. T his 

are in troduced on each side of th e bolster. This arrange­
ment p resents a g reat con trast to some of the designs 
which we have already g iven . VVhen we consider the fact 
that most electric cars are rnn singly and th e only encl­
wise shocks to which they a re subjected arc those occa­
sioned by handling in the car houses, the question arises 
whether any great amount of longitudin al strength is 
1 eall y necessary. Cars of thi s class appear to stand well 
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in ser vice, and , as their repairs are not materia lly different 
from those of other types, the only argument fo r or against 
them will have to be drawn from cases of accident. T he 
condition of a car in case of dera ilment at high-speed will 
be the only argument fo r e r against the design which will 
have any value. Certainly the savi ng of dead weight which 
is effected is one worth the most ser ious consideration of 

T he vestibules a re what a re sometimes called octagonal. 
T he arrangement of these cars is unusual for the purpose, 
consisting of a sing le compartment having longitudinal 
seats. T his, of course, g ives a g reat standing capacity for 
g iven size. The plans are drawn in g reat detail, and the 
practical man will find them worth study. The features 
which deserve most attention are fo und in the plan of the 

' 

FIG . 29.- TRAIN OF CARS FOR THE AURORA, ELGIN & CHICAGO RAILWAY 

rail way men. In F ig. 27 a detail of the side framing and 
posts of these cars is g iven. F rom thi s it will be seen that the 
unu sually larg e windows are easily disposed of in the 
pocket , which is closed by the usual window caps. One of 
the trivial detai ls, often a matter of comfo r t to the weary 
passenger which may be here mentioned, is the rounding 
of the interior mouldings. 

fl ooring and in the cross-section. T he sill s a re plated with 
ang le-iron, the bottom of the iron coming underneath the 
sills. \ \Trought-iron brackets are introduced at numerous 
places in the frame, g reatly sti ffening the joints. The 
end-sill is plated apparently on both sides, and the unusual 
fea ture of a second sill just behind the end-sill is introduced. 
T here are but fo ur continuous sill s. The wood center sills 

FIG. 30.-CAR FOR AURORA, ELGIN & CHICAGO RAILWAY 

T he Lacl ede Car Company, of St. L oui s, Mo ., has done 
a large amount of work in interurban cars, and one of its 
standard cars fo r thi s work is illu stra ted h erewith in F ig. 
28. It presents some unu sual features. As will be seen it is 
a car of moderate length , with street-car hood and vestibule 
and single windows. T he platforms are dropped so that 
the single step is brought within 16 inches of the ground. 

a re bu t little more than fillers of their channel-iron plating. 
It will also be noticed that diagonals are introduced. This, 
with the numerous brackets, gives the frame a great amount 
of stiffness. The use of diagonals or their equivalents has 
always been insisted upon by steam railroad men as very 
necessary to the durability of a car bottom. 

The car, without trucks, weighs about 24,000 lbs., and 

J 
I 
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the total weight , including trucks and motors, is, approxi­
mately , 40,000 lbs. This, it will be seen, for the seating ca­
pacity is a very light coach, and the plan will justify study. 

The N iks Car & l\lanu fac turing Company built the high­
speed interurban car shown in Fig. 29 and Fig. 30 for the 
Aurora, E lgin & Chicago road. A floor plan of thi s car is 
published, in connection with the articl e, elsewhere in thi s 

1\ 1. C. I\ . trucks with steel-tired wheels, and is equipped 
with fo ur 75-hp \ Vesting huuse motors. Each ca1· is alsu 
provided wi th \Vestinghouse double-end ai r-brakes an<l an 
air whistle. 

The subj ect of open c,,rs for interurban railways has 
not been di scussed to any extent in this article, hut for com­
pleteness, a view of an open car which has g iven excell ent 

FIG. 31. - C AR FOR COLUMBUS, DELAWARE & MARION RAILWAY 

issue, on the r\urora, E lgin & Chicago Railway. lt has a 
flattened vestibule, with a steam hood, and from the form 
of the clear-story windows we judge that the interior must 
be of the Empire style of fini sh. The windows are oval­
headed, of the Pullman type and protected by guard-rail s. 
The body is carried rather lower than usu al, so that onl y 
two ris ers are necessary to reach th e platfo rm from the 
ground. Two troll ey poles are used. The shape of th e 
vestibules is novel, and is intended to reduce th e air re­
sistance. These cars weigh light, including motors and all 
equipments, 73,000 lbs. 

Fig. ,31 illustrates a very handsome coach recently com-

sati sfaction un the Northern Texas T ract ion Company is 
presented herewith. T hi s car was also built by the Kuhl ­
man Cornpc111y. Un high-speed roacl~ the ordina ry type of 
car with running-boards bas certain obj ecti ons, and this 
car, as will be seen , has a center ais le with encl entrances. 
It is designed for use as a trail car only, and is hauled by 
either an interurban coach or a baggage car. lt is 50 ft 
over all , with seating capacity for fifty-fiv e persons. T he 
interior fini sh is cherry with bird's-eye maple ceiling and 
bronze trimmings. 

An attempt has not been made in thi s articl e to cover 
all of the ty pes of interurban car s which are being used 111 

FIG. 32 -OPEN CAR FOR NORTHERN TEXAS TRACTIOr--; COMPANY 

pleted by the G. C. Kuhlman Car Company for the Colum­
bus, Delaware & Marion Railway. It is 50 ft. over all, and 
is divided into two compartments, a regular passenger com­
partment and a smoking compartment. The former is 
fitted with high, corrugated back, plush seats with grab · 
handles, while the seats in the smoking compartment are of 
cane. The car is fini shed in solid mahogany with extra­
heavy bronze trimmings and elaborate electrolier s, and cost 
complete nearly $ 12,000. The seating capacity of the car 
is fifty-two passengers. The car is mounted on Pecklnm 

interurban work, or •.:vrn to describe the products of all the 
prominent car-building companies in the country. Some 
of these builck r s are represented in the article on the rolling 
stock in Detroit, published elsewhere, and there a number in 
the East , like the Laconia Car Company, J ones and other s, 
whose work is familiar to our readers through published 
articl es in th ese pages . It might further be said that all 
the design s which are illustrated h erewith are mounted 
upon M . C. D. standard, equali zed, swing-beam trucks, or 
upon som e modified form of it. 



THE BOSTON & WORCESTER STREET RAILWAY 

M 
ASSACHuSETTS has been the home of the elec­

tric railway from the early days of its inception. 
P ioneer work of the most advanced and daring 

character, which has since contributed largely to the stand­
ards of practice in other States, was done in the "Old Bay 
State" in the strenuous years of costly experiment which 
iaid the fo undation s of the mighty street rail\\'ay industry 
uf to-day. Few, if any, States can boast more splendidly 
equipped and finely operated local systems than the world­
famous " \ Vest E ncl, " of Doston, now the "Boston Ele­
vated,·· or the " \Vorcester Consolidated," with its far radi­
at ing branches into the country ro und abo ut the "Heart of 
the Commonwealth." Added to these the lines of the 
Massachusetts E lectric Companies, the Hoston and Subur­
ban Street Railway Company and those of Springfield, on 
the west center, gridiron the eastern and central portions of 
.Massachusetts with a network of tracks, which goes far 
toward completing the total of 2309 miles of track owned at 
the beginning of 1902, const ituting a remarkably well­
served territory as regards local traffic. Up to the present 
time the development of the ,;\lassachusetts electric rail­
ways has been chiefly from city to town, and from town to 
town. The strictly high-speed interurban railway has ob­
tained its growth chiefly in the middl e or eastern portions 
of the West, notably in Ohio, Indiana, Illinois and J\Ii chi ­
gan. Gradually the North A tlantic States are coming to 

/ 

POWER STATION AT SOUTH.;.:FRAMINGHAM 

realize the need of more rapid transit between urban cen­
ters of population, and particularly is thi s true in Massa­
chusetts, where the entire eastern half of the State pours 
an enormous daily traffic into Boston, which is constantly 
becoming more visibly influential in the remotest corners 
of the State, and still further securing its strategic position 
as the financial, commercial ancl transportation headquar­
ters of Nev,, England. 

A bout 40 miles west of Boston, by air line, li es the city 

of \Vorcester, with a population in 1900 of nearly 120,000, 

noted as a manufacturing, educational and railroad center, 
and, strictly speaking, just without the true suburban limit. 
For about five years it has been possible to travel from 
\ Vorcester to Boston by troll ey cars, over a som ewhat cir­
cuitous route about 50 miles long, the time required being 
in the vicinity of five hours. Some six changes of cars 
were required, but the fare of 55 cents against $1, as 
charged by the Boston & A lbany Railroad, the steam line 
serving the two cities, frequently offset in the minds of 
pleasure-seekers the run of a single hour on the steam road, 

~-;.::~~ 
--~~: ' . 

-./~ ~:-; .:. ~ 

BRIDGE AT NEWTON 

and created a perceptible traffic in the excursion line over 
the route, which offered a pleasant ride through some of 
the most beautiful suburbs of Boston, via either Chestnut 
Hill reservoir or Newton, through A uburndale, Wellesley, 
Natick, South Framingham, Framingham Center, :Marl ­
boro and Shrewsbury to \Vorcester. 

The need of a direct line between th e two cities had long 
been felt, however, so that in 190 r the Boston & \ ,V orcester 
Street Railway Company was incorporated, its object being 
to build and operate a high-speed through electric line be­
tween terminii, covering the distance of 40 mil es in about 
two hours, on a fare of 35 cents. At the sam e time it was 
proposed to provide rapid transit from the suburban towns 
along the line into the heart of Boston, over a reserved or 
private right of way in the outer districts. Construction 
was begun in November , 190 1, and it is expected that the 
first portion of the line, or that between Boston and Fram­
ingham, will be in operation Nov. 1, 1902, while the line 
from Framingham to \Vorcester will be o pened for traffic 
probably in the early part of the spring of 1903. 

The Boston & Worcester Company will take a pas­
senger at Park Street Subway Station, Doston, coming 
from any point on the immense surface and elevated sys­
tem of the Doston Elevated Railway Company, and for 35 
cents carry him 40 mil es \\"est over an air line route to 
\ Vorccster, th ere transferring him fre e of extra charge to 
any car line of the Vv orcester Consolidated Street Railway 
Company's large system. A ride of from 50 to 60 miles for 

' I 
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35 cents is thus possibic in the plans of the new company 
with its connections, a large part of which is at high speed 
on private right of way. The cars of the Boston & Wor­
cester on leaving th e subway at Park Street will run up 
the Public Garden incline, going thence to Columbus 
Avenue, up Massachusetts Avenue to Huntington Avenue, 
and thence to Brookline Village, over the tracks of the 
Boston Elevated Railway Company, out Boylston Street, 
Brookline, to the end of th e present line of Chestnut Hill 
cars, near Holyhood Cemetery. At this point the Boston 
& \Vorcester Company's own tracks begin , and run 
through to Framingham, over a superb bouleva rd road. 
the tracks being laid on ties in about I ft . of ballast in the 
middle of a reserved grass plot right of way at least 50 ft. 
wide. Th e line upon leaving Brookline passes through 
Newton, then along the old \Vorce st er turnpike to i\iVell es­
ley Hills. At Newton Highlands connections are macle for 
:N"orumbega Park and \Valtham, and at \Vellesley Hill s fo r 
\ ,Vellesley Center and Newton L ower Falls. Crossing the 
Boston & Albany division of th e New York Central & 
Hudson River Railroad at \Vellesley Hills, the lin e passes 
c.,n to Natick, with a branch project eel to the center of that 
town, then to Framingham, with connection for South 
Framingham, Saxonville and l\Iarlboro to Hudson. At 
Felchville cars connect for Natick Center and \Vaylancl. 
From Framingham the line run s largely over a private 
right of way, through Southboro, \Vestboro, Northboro 
and Shrewsbury to the tracks of the \ Vorcester Consoli ­
dated Street Railway Company. at Lake Quinsigamond, 
\Vorcester, a noted pleasure resort about two miles east­
ward from that city. The \Vorcester Consolidated th en 
takes the cars into the center of that city, to eith er the City 
Hall or Lincoln Square, the latter being th e terminus of 
the system. At all terminals and connecting points trans­
fers will be exchanged. The population served by the road 
i~ very large. The Boston Elevated system now serves 
a bout I ,000,000 people, and th e free transfer at Park Street 
Subway to the Boston & i\Vorcester cars at once throws 
open the new line to this vast connecting territory. Ac­
cording to the census of t900 the population along the 
main lin e route of the Boston & \1/ orcester is, as shO\vn i11 
the following table: 

Brookline ............ . .......... . ........... 19,935 
Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,587 
W ellesley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,072 
Natick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,488 
Framingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rr,302 
Southboro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,921 
W estboro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,400 
Northboro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.rfi4 
Shrewsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r,626 

'fotal . . ................................... 90,-1-95 

On the Marlboro-Hudson branch th e population of 
Marlboro is 13,609, and Hudson 5454, making, exclusive 
of Boston, with Worcester's L 18,421 added, a total of 227,-
979. Deducting Brookline and Newton from the suburban 
territory alread y covered in the tabl e, and adding 800,000 
for passengers for or from Boston and its suburbs in touch 
with the new line, a conservative estimate is 1,000,000 as 
the population availably contiguous to the Boston & \Vor­
cester, of which about 700,000 are situated either directly 
along the line or inhabit the terminal cities . 

T he fares to be charged from any point on the Uoston 
E levated system are as foll ows: 

E lc-ct ric 
Boston to N ewton .. ....... $ .IO 

Boston to Wellesley . . . .... .IO 

Boston to Natick . .. .. ..... • T 5 
Boston to Framingham . ... .20 
Boston t o S. Framin gham .. .20 

Boston to Marlboro ... .. ... .20 

Boston to Southboro I •o o o o .25 
Boston t o Vl/cstboro .. .. ... .25 
Boston to Hud so n ......... .30 
Bo ston to N orthboro ... .. . J O 

Boston to Shrewsbury ..... .30 
Boston to \Vorcestcr ....... .35 

Stea rn 

$ .13 
.30 
.40 
.55 
.50 
. 58 
.65 
.72 
.53 
.85 

L OO 

Via B. & A. R. R. 

N. Y., N. II. & H . 

B.& M. 
N. Y. , N. H . & H . 
No R.R. 

PRIVATE RIGHT OF WAY, 50 FT WIDE, NEAR SHREWSBURY, MASS 

It is planned to terminate the route of the company's 
large cars at Park Square, Boston. Ten oth er surface 
electric lines are crossed in the route to \Vorcester. 

From Brookline to Framingham the line is doubled 
tracked. Rails are mostly 60-ft. lengths, 75-lb. T section. 
A m eri can Society of Civil E ng ineers' standard, double­
bonded, and spiked to chestnut and white oak ti es, 6 ins. x 
6 ins. x 7 ft., if hewn , and 6 ins. x 7 in s. x 7 ft. if sawn, and 
laid 2640 per mil e. Supporting brackets are used on 
curves. \Veber joints with fo ur bolts per joint are em­
ployed, and spikes are two per tie, S} ins. over all. 

The track rails are of the Pennsylvania Steel Company's 
section No. 21...J., drilled 3 15- 16 ins., and S ins. for 24-in . 
\1/eber joints, and with two holes 27-32 ins. in diameter, 
2~ in s. and 6} ins from end of each rail fo r bending. The 
bond s used are the American Steel & \Vi re Compan y's 
figure 8, 0000 Crown bonds, two at each joint and one on 
each side of the rail. These are applied by first reaming 
hole by tapered tool steel reamers in a Bellows Fall s drill ­
ing machine, th en placing terminal in hole, driYing steel 
taper punch entirely through the termi nal of the bond, 
then hammering th e steel pin home with a machine ham­
m er. Tracks are cross-bonded every 500 ft. with 0000 
cross bonds, and are laid with b roken joints, with }-in . 
clearance between the end!: of the rai ls. T he ballasting was 
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clone by using a train cons1st111g of standard gage steam 
railroad cl ump cars, hold ing 7 l cubic yards. and a standarn 
gage railroad locomotive, excavation fro m pit s bein g done 
DY steam shovel. 

Grade crossings are being abolished where,·er it is vos­
sible to do so ,Yithout prohibitive expense. 

T he trolley wire is No. ooo B. & S. F'ig. 8, hard-drawn 
copper . with bracket suspension from center poles. No 
third rail \\·i ll be u sed on the line. The trolley ancl feeder 
poles are of hard pine, and -1-0 ft. high , except in th e ?\ ew­
tons, where 50-ft. poles are used . These poles are set about 

tern, type "J. G.," of em erald glass, m ounted on 1-~-in. 
locust pins. Th ese insulators arc about 6j ins. in extreme 
diameter , and are spec iall y designed to carry a working 
voltage of about 25.000. if necessa ry . Each insulator 
weighs 2¾ lb s., and is g uaranteed to operate satisfactoril y 
at considerabl y o ver the line voltage. 

The power suppl y of the road is to be cl erivecl from a 
la rge power stati on, locater! in Framingham, which has 
suffi cient extending capacity ultimately to provide all the 
puwer required b_\· all the cars operating between l\oston 
and \Vorcester. It i:c: probable that several other lin es than 

FRAMI NG HAM BOULEVARD, LOOKING TOWARD BOSTON, WITH 20-FT. CARRIAG E WAY AT ONE SIDE 

<1 ft. in t he ground, in concrete foundations, and pres :c: nt a 
very solid ap pearance. The poles are abo ut 9¾ in s. square 
at the top, and 15 ins. squar e at the top of the concrete 
fo undations, while th e butt ends are about 16 in s. square. 
A.II poles are fitted with steps, staggered on each sid e, so 
that no climbing irons will be necessary when linemen are 
well above ground. The brackets are of hig h carbon ext ra 
11eavy steel tubin g, and the feeder cross arms are drill ed 
for fo ur pins, 1 ½ ins. in diameter, the hole edges covering 
3~ ins. and 19 ;~ ins. from th e ends respectively on each side. 
T he poles were furnished by Geo. l\ IcQ uesten & Co., of 
Boston, and the brackets and transmission insulators bY 
Percy Hodges, of Boston. 

On th e' large ~ ewton poles cent ers of cross arms are 
plac c>d 29 ins. above the brac kets . and two 30-in . lJraces are 
used. Tht cross arms are 3J ins. x -t-½ in s. x 6 ft. long. 
T h t tran ;: mission insulators are of C. S. Knowles' new pat-

those directly related to the Uostun & \\'orcestcr will i;e 
thu s suppli ed with pO\ver in the near future. Sub-stations 
ar e located at \ 1Vestboro, l\larlboro and \Vellesley Hill s. 

Current is generated in th e Framingham power station 
at 13,200 volts, and transmitted as follows: One 3-phase 
circuit of ~o. 2 copper , rr.63 miles to \\'estboro, sub-' 
station No. I; one 3-phase circuit of X o . 2 copper, 8.23 
miles, to ::\Iarlboro, sub-stati on ?\o. 3; one 3-phase circuit 
of No. ooo, 9.96 mil es , to \Vell esley Hill s, sub-station No. 
2. It is also probabl e that the \Valtharn Street Railway, 
ancl possibly som e o f th e lines of th e Boston & Suburban 
Street Railway Company will be supplied with power gen­
erated a t F raming ham. so th at a single 3-phase line of No. 
2 copper , 7.5 3 miles long, \\'ill be run from the \Vellesley 
Hill s sub-station to sub-station No . -1-, so-called, at vVal­
tharn. 

The low potential distribution is entirely made up of 

, 
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No. 0000 B. & S. copper cable. From the power station 
in Framingham to the \Vestboro sub-station runs a feeder 
I 1.63 miles long, supplem ented near \Vestboro by -1- mil es 
of No. 0000 in parallel with it. There is also a line 8.53 

miles long from the Framingham power house to the 
Marlboro sub-station, with an additional -1- miles of No. 
0000 feeder extending to Hudson. 

From \\r estboro sub-station to Lake Quinsigamond, 
\Vorcester. runs a similar feeder. 5.81 miles long. and this 
is supplemented by 3.5 miles of ~o. 0000 feeder running 
west from Northboro in parallel with the first. From 
Framingham to Nat ick runs 2.5 miles of feeder, with an-

is 185 ft. high, with a core of 8 ft. in diameter through its 
entire height. 

The station building is a handsome structure of red brick 
with granite trimmings, measuring 122 ft. 8 ins. long, by 
106 ft. o ins. wide, and divided by one main wall into an 
engine room and basement and a boiler room. The former 
is a high, well-lighted and venti lated room with a base­
ment, wh ich is in reality the first story, being on the level of 
the yard outside. The distance from floor to floor is 12 ft., 
and in this basement are located the heaters, condensers 
and all large piping connecting the engines with the boiler 
room piping, as well as the air chambers under the trans-
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SYSTEM OF POWER DISTRIBUTION 

other line, 9 .96 miles long, to the \Vellesley Hills sub­
station . A feeder, 7.53 miles long, runs from the latter sub­
station to the \Valtham sub-station, which is operated by 
the vValtham street railway system. East of Wellesley 
Hills a feeder, 4.55 miles long, run s from the sub-station 
toward Brookline. 

The Framingham power station is located on the banks 
of the Sudbury River, where a suffici ent supply of good 
water for feeding boilers and condensers is available, and 
an auxiliary supply will also be obtained from the town 
water service mains. The location of the station is nearly 
central with the line of the railway between Boston and 
\Vorcester. The plant is connected with the New York, 
New Haven & Hartford Railroad by a spur track leading 
into the property, which will enable quick and easy de­
liveries of coal to a bin situated directly behind the boiler 
room, and arranged to feed, by gravity, directly in front of 
the boiler room doors. The bin capacity will probably be 
about 1000 tons. The power station stack is of brick, and 

formers, the toilets, m en's room, etc. In this connection it 
might be mentioned that no piping will be seen in the 
engine room above its floor line. Stairs provided with 
"Universal" tread connect the basement with the engine 
room floor, and an open well in the rear of the engines 
gives a view of the air pumps and condensers. Heaters 
were furnished by the Whitlock Coil & Pipe Company, of 
New Haven, Conn., and condensers by the International 
Steam Pump Company. Extra heavy piping is employed 
throughout, and no duplicate piping was install ed. 

In the boiler room the main features are its excellent 
ventilation and lighting and general accessibility. The 
boilers are of the horizontal style, furnished through 
Thayer & Co., Boston, and made by Aultman & Taylor 
Company. These will be 500 hp, in one battery, and 1000 

hp in the second, with space for 1000 hp additional as soon 
as the requirements of the service demand it. Hand firing 
is to be employed. A Green economizer is installed, and 
the usual complement of pumps and heaters is to be found 

, 
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here. T he Green economizer is situated between th e pres­
ent boil ers and th e space fo r the future installation , and the 
main smoke flues from th e boil ers are arranged to pass the 
hot gases th rough th e economizer by a system of dam pers, 
or by a separate by-pass into the chimney. Th e stack is 
capped with a sectional cast-iron covering and provided 
with a ladder and lightning rods. T he section of the first 
35 ft. is square capped , with a g rani te belt , and fo r the r e­
maining 155 ft. it is round, tapering with g raceful lin es to a 
slightly spreading top. Solid reel brick were u sed in the 

3 Cold W a.ter Feed Pipe 

2½ Iron 

Check 2Ji.::' Brus::1 Feed Pipt: 

no engine fl y-wh eel is required , the revolving field being 
made of suffi cien t diam eter and weigh t to g ive all the fly­
wheel effect required . ln oth er words the generator is 
built on the fl y-wheel instead o f beside it. This does away 
with one hub and set of spokes, and makes a simpler , 
neater lookin g unit. T h e fl y-wheel effect o f th e re­
volving fi eld is 8 I ,700 lbs., at a radius of 5-42 ft. The 
other uni t is a similar R ice-Sargent eng i11 e, cy linders 20 
ins. x 40 ins x 42 ins., rat ed from 800 hp to 1500 hp,accord-' 
ing to cut-off, and operating at 107 r. p. 111. , direct-con~ 
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GENERAL PLAN OF PIPING IN POWER STATION OF BOSTON & WORCESTER RAILWAY AT SOUTH FRAMINGHAM 

wall s, and the out er wall is separated from the inner core 
by an air space fo r its entire height. T h e coal bunkers are 
at the base of th e stack. 

T he main generating units in th e eng ine room at present 
ar e two in number . O ne of these is a Rice-Sargent hori­
zontal cross-compound condensing engine, cylinders 2+ 
ins. x 48 ins. x 48 ins., rated from 1500 hp to 2500 hp , ac­
cording to cut-off , operating at 150 lbs. steam pressure, and 
direct-connected to a Gen eral E lectric 1000-kw 28-pole­
"A T B" 3-phase 12,200-volt alt ernator , of th e fly-wh eel 
type, revolving at 107 r. p . m. With this type of generator 

nected to a General E lectric ' 'A T B'' 28-pole, 500-kw, 
13 ,200-volt. revolving fi eld alternator , with a fl y-wheel ef­
fect of 50,000 lbs at 4 .4 ft. radius. T he regu lation of th ese 
eng ines will be by a high-speed governor in connec tion 
with an approved fo rm of Corli ss valve g earing . T he gov­
ernors will be capabl e o f controlling the speed so that at fu ll 
load it will not vary from that at no load by m ore than 1 

per cent , and th e instantaneous variation of speed , under 
any condition s of loading will not exceed 3 per cent, th e 
in stantaneou s variat ion in thi s case meaning the maximum 
departure of th e speed of the engines from the speed at 
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which they were operating when the load was ch anged. 
T he governor \\"ill be ad justable \\"hile running. so that the 
speed of a generator \\"ithout load may be m ade to corre­
spond to th at of th e othe1-, carrying a full or pa-rtial load, 
so that one or the other may be parall eled and thro\\"n out 
of servi ce at wil l. A mple space is provided fo r th e installa­
tion of a larger eng ine in the future. T n the engine room 
are also t\\"o steam-clriYen exc iter sets, each con sisting of 
a General E lectri c 1'11. P., 6-pole, 35-kw, 305 r. p. m .. 
125-volt direct-current generator. di rect-conn ected to a 
General E lectric sing le-cylinder marine-type engine. 
T here is also a motor-d riven exciter of General E lectric 
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arches \Yi th 4 ins. of concret e covered with 1 in . of Portland 
cem ent, make up the construction of the floor. The first 
6 ft. of th e eng ine room wall s are of white enamelled brick, 
with claclo above, and the remaining wall is to be treated 
with cold water paint. 

The chief engin eer's offi ces arc located at one encl of the 
room, and so arranged that visitors to the station will enter 
onl y th rough a door leading into the basem ent and by a 
staircase leading into these offi ces. 

The entire system of steam and water piping has been 
developed with the greatest care fo r th e service required in 
th e operation of th e station . Extra h eavy valves and fittings 
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PLAN OF POWER STATION 

work, consisting of a 4-pole, 50-kw, 750 r. p . m., 125-volt 
direct-current generator , direct-connected to and mounted 
on a comm on base, with a 4-pole, 75-hp , 750 r. p. m ., 350-
volt fo rm "K" induction motor. 

A traveling crane of 25 tons rated capacity sweeps the 
entire eng ine room floor, resting on a steel track, support ed 

· chrectly upon steel column s, which pass vertically to the 
basement fl oor level. T hi s crane was furni shed by the 
\Vhiting Foundry & JVIachine Company, of Harvey, Ill. It 
was necessary to excavate to a depth of r 2 ft. below the 
basement floor level in order to provide suitable found a­
tions for the building and it s heavy machinery. The 
foundations were all built of Portland cement concrete. 

The frame of the building is esp ecially heavy in steel, all 
roof t russes and th e fram e of the eng ine room floor being 
of steel construction. About r 50 ton s were u sed in thi s 
work. furnished by the A merican Bridge Company. Brick 

are used where live steam is carri ed. T he Holly system of 
g ravity drip is u sed to return all drip water to the boilers. 
The feed water can be sent through or around each of the 
economizers or direct from the pumps to the boilers. 
T he exhau st from the engines is arranged with a 
by- pass around the main h eaters, so that they can be 
immediately removed, if required, without shutting down 
any part of the main operating system. Deane and 
K nowles condensers of ample capacity take their inj ection 
water from th e Sudbury River, by means of a well con­
nected with the latter by a canal, provided with a sc reen 
and gate at it s mouth. · 

Th e steam main s are 16 in s. in diameter, and are located 
at the r ear of the boilers, and rest upon h eavy adjustable 
roller brackets. about 3 ft. above the floor, making the 
l,'< rge valves espec ially accessible. A 6-in. auxiliary main 
over this one supplies steam for all pumps, etc. A ll leads 
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from the boilers are o f mild steel, carefully jointed with 
lung-tnrn bend s wherever possible. All gate valves are 
the Chapman Valve Manufacturing Company's make, and 
globe valves are of Cody make. Cochrane separators arc 

arresters, and nine Q. B. lightning arrester switch es con­
nected in the transmission lines as they begin in the station. 

Each of the outgoing transmission lines is equipped with 
a motor-driven "Form H" oil switch, of the type used in 
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CROSS SECTION OF POWER STATION 

placed in th e lead pipes to each engine. The station is 
provided with an ample oiling and compressed air system, 
with fire hose. The contractors for the building were J. W. 
Bishop & Co., of ·worcester. The power plant and sub­
stations, with car houses, were designed and built under the 
superintendence of Engineer E. H. Kitfield, of 53 State 
Street, Boston, 0. 0. Rice representing him on the con­
struction work. 

Current in the power station is reduced from 13,200 volts 
to 370 volts for local railway direct-current distribution, at 
600 volts, through 25 -cycle rotary converters. This is done 
by six 100-kw air-cooled step-down General Electric trans­
formers. There are two 37.5-kw air-cooled reactive .:oils · 
in connection with these, and two blower sets, each con­
sisting of a 50-in. fan, direct-connected to an M. P. 4-pole, 
1-kw, 400 r. p. m., 600-volt direct-current motor, with 
automatic release starting rheostat, main motor switch and 
magnetic cut out. There is also a single 75-kw, 3-phase 
c il-cooled step-down transformer in the station, for the 
supply of the induction motor driving the exciter. Two 3-
phase, 6-pole, 250-kw, 500 r.p.m., 600-volt, 25-cycle rotary 
converters transform the alternating current at 370 volts to 
direct-current, and feed it to the trolley through the switch­
board, the direct-current to alternating current ratio being 
r.62. 

The switchboard is of General Electric make, and con­
tains nineteen panels, viz.: One 500-kw, 13,200-volt gen­
erator panel, one 1000-kw generator panel. two 35-kw 125-
Yolt exciter pan els, one 50-kw exciter panel, one 125-
kw exciter feeder panel, one 75-kw, 3-phase induction mo­
tor panel. three 13,200-volt outgoing line panels, two 250-
kw alternating current rotary converter panels, two 250-kw 
direct-current rotary converter 600-volt panels, two 1200-
c1 mp. form "A" fe eder panels, two 600-volt direct-current 
blower motor panels. There are nine 13,200-volt lightning-

the large Manhattan and other stations in N ew York City , 
in order to make it possible to break a line-short circuit 
without failure, even if the capacity of the station increases 
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several hundred per cent. The oth er switches are of a 
smal ler breaking capacity and hand operated. A ll but th e 
generator switch es are fitt ed with instantan eous overload 
relays, making the switches serve as automati c circuit 
breakers, doing away wi th the use of fu ses in the high-ten­
sion circuit s. 

Th e cables running from the switchboard are easil y 
accessible, and the part of the building over the switch­
board and its connections is in th e fo rm of a tower. into the 
top of which all feeder cables, etc., are brought and 
anchored to a cage befo re connecting with the main switch­
board. ;._~ 

Th e power station is one of the largest planned in Ne\; 
E ngland. 

Combin ed car houses and sub- tatio ns are being built at 
\ Vestboro. \Vellesley Hill s and vValtharn . and in add ition 
the present street railway power station in Marlboro wi ll 
be converted into a ub-station. T hese buildings are sub­
stantiall y built of reel brick with steel trusses. furni shed by 
M illiken Bros., of New York, and composition roofs. 
A m ple pits fo r th e cleaning, inspection and m inor repairs 
of truck and motors are provided, with wash basins for 
cleaning crews, repair shops, offices for superint endent , 
ass istant , conductors and motormen's room, stock and 
boiler room . The buildings will be heated direct by steam . 

' 1 

/ -. . 

;C._.i~ . .. 

400-KW ROTARY CONVERTER 

T he \t\T estboro car house has five tracks and two pits, about 
.128 ft. long each, with two small er pits, 37 ft. long each . 
The genera ting, or rath er th e rotary room, of thi s sub­
station is 27 'rt. x 56 ft . The sand pit is about 22 ft. long. 

The electrical equipment of the Westboro and Marlboro 
sub-stations is th e same in each case. A ft er the high 
potential current of th e transmission line has been brought 
into the sub-station building, it is reduced to 370 volts oy 
six air-cooled Gen eral E lectric 25-cycl e, 100-kw step-down 
transforme1·s, supplied with two 37.5-kw air-cooled reactive 
coils. T here are two blower sets, each composed of a 
50-in. fan , direct-connected to a General E lectric M. 
P. 4-pole, I -kw, 400 r. p. 111 ., 600-volt motor, operated off 
the direct-current bus-bars of the sub-station, with auto­
matic release-starting rheostat. Each sub-station has two 
General E lectric 250-kw rotary converters, 6 poles, re-

valving at a speed of 500 r. p. m. , and g iving direc t-current 
at 600 volts, to be fed to the troll ey lines, as in the F ram­
ingham station. 

Th e sub-station switchboards are composed in these two 
cases of eight panels each. T here are two 1200-amp. form 
""A" General E letric feeder panels, two 600-vol t direct-

400-KW ROTARY CONVERTEI? , SHOWING FRAME SWITCH 

conn ected blower motor panels, two 300-kw alternating 
current rotary panels . and two 300-kw, 600-volt direct­
current rotary panel s. Grea t care was taken in all switch­
boards to separate suffi ciently bus-bars or wires at different 
potenti als. T he material of th e switchboards is bl ack 
enamelled slate. 

Each converter is also equipped with a triple pole, 
double-throw alternating current starting switch , con­
nected in the low-tension circuits between transformers and 
converter, and so conn ected as to switch th e converter on to 
taps in th e transformer windings, by means of which the 
converter can be tart ed by alternating currents at low 
voltage. 

In the \Vellesley H ill sub-station are located six 25-
,ycle General E lectric 145-kw air-cooled step-down trans­
formers, supplyin g 3-phase alternating current at 370 volt~ 
to two General E lect ric 400-kw. 600-volt rotary converters, 
speed 500 r.p.m. T here are two 60-kw air-cooled reactive 
coils, and th e blower sets are two in number, composed of 
Buffalo fans, driven by form K, 350-volt in duction motors. 
The W ell esley H ill s switchboard has ten panels in all, 
made up of two 400-kw alt ernating current rotary panels, 
two 400-kw direct-connected rotary panels , two alternating 
current rotary starti ng panels, two 1200-amp. form "A" 
feeder panels, and two 350-volt alternatin g current blower 
motor panels. T he usual complem ent of lightning- ar­
resters and switches is provided . 

A ll panels are 16 in s. wide and 7 ft. 6 ins. high . The 
board in the Framingham stat ion is 26 ft. 8 ins. long . 
Panels are of th e standard thickness of 2 ins. 

Th e rolling stock will be com posed of fifty cars, suppli ed 
by the Newburyport Car Company, of Newburyport , 
Mass. A ll closed cars will be vestibul ed, and the larger 
cars are 42 ft. 6 ins. over all. All cars are double-trucked 
and equi pped with General El ectric "57'' motors, rated at 
50 hp on the one-hour basis of 75 <legs. C. rise above the 

/ 
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surrounding air. Each moto r we ighs 2972 lbs., its encl 
armature bearing commutator is 6Q ins. x 2} ins., pinion 
end 8¾ ins. x 31 ins., and it s armature is 14 ins. in diameter. 
The a rmature cores have thirty-three slots, th ere arc three 
coil s per slot , and the commutator segments arc 101 ins. 
in diameter, with a wearing depth of 1 in . T he wheel 
diameter is 33 ins., bring ing the clearance of 3½ ins. be­
tween bottom of motor fram e and top of rail. T here are 
two bru shes per h older, 2 } ins. x 1¾ ins. x ~ ins. All cars 
have sing le trolley, and open cars have special rattan seats. 
suppli ed by the Haywood 11 ros. & \Vakefield Company. 
Peckham trucks, of the type No. 14 B3, ex tra strong, are 
used, with ax les 41 ins. in di ameter. General E lectric 
ordinary seri es parallel hand control is used , as it is not 
planned to couple up cars in train s under the multiple un it 

HIGH TENSION FEEDER INSULATOR 

system . T he seating capacity of the larger cars is seventy­
fiv e people, and the smaller cars seat six ty. T hese latter 
cars are 36 ft. over all. The cars will be equipped with 
Christen sen air brakes . 

T elephone lin es will be run along th e road, and some 
fo rm of automatic signal will be used to prevent accidents. 
T he double tracking of the line to F ramingham will un­
doubtedly be as convenient in operation as is the working 
of simila r lines, such as that between A lbany, N . Y., and 
Schenectady, which is well known as a sh ort high-speed 
line o f th e same class. 

The beginning of operation of the Doston & \Vorcester 
road is awaited with much interest in eastern l\fa ssachu­
setts. U p to the p resent time the Boston & Albany Rail­
road has suppli ed the only real rapid tran sit between the 
two cities. A few words about this road in its r elations to 
the suburban territory and traffi c near Boston may be of 
interest in connection with the prospective opening of its 
electric competitor. I t is, of course, in the passenger busi­
ness that the steam road 's receipts will be cut into. It is 
generally accepted that there h as been no r eduction in the 
steam road 's fa res since the middle of th e last century. 
L ast year the average passenger fa re per mile on the Bos­
ton & Albany, including commutation ti ckets, was 1.74 
cents, and the freight rate per ton mile averaged .83 cents. 
T he gross earnings per passenger train mile were $1,569. 
O perating expenses were 66 per cen t of gross receipts. 
Maintenance expenses per total train mile were : Roadbed, 
$.099 ; renewing rail s, $.005; bridg es, $.009; locomotives, 
$.078 ; passenger cars, $.085; freigh t cars, $.110 ; wages, 

$.304 ; fuel, $.128; to tal , $0.81 8. T he cost of repairs per 
locomotiv e fo r the year was $2,182.12; per passenger car, 
$711.93, and per freight car, $62.73. The analysis of the 
ann ual reports of the Uostun & vVorcester will doubtless 
present many in teresting fea tu res by way of com pari son 
\,· it h th e Boston & Albany methods of operat ion . 

\ Vhile it is true that extremely low commutation rates 
a re in fo rce on the I :osto n & A lbany between Worcester 
and 11oston, the daily fare being 19.7 cents each way fo r the 
.-1-4 mil es, it is also true that there are to be about twice as 
many runs dai ly o n the electri c road between the two cities 
as on the steam road , with the added pleasure of riding 
through country uninhabited by cinders, smoke and soft 
coal dust . T hen again , th e average time of steam trains 
bet\\'een the two cities is not fa r from 1 hour 24 minutes, 
although several fa st expresses make the distance easily in 
55 minutes. It is probable that nearly all the pleasure 
traffic will be captured by the electric road unl ess a radical 
chang e in the Uoston & A lbany poli cy is made, until the 
limi ts o f the Newton circuit loop line is reached. The cir­
cuit li ne o f the Doston & Albany from the South Station 
to R iverside and r eturn, via main li ne and Broo kline, or 
vice versa, offers a m ost attractiv e fi eld for electri c equip­
ment, and it is impossible to state how large a proportion 
of the present traffic will be div erted, but it is safe to as­
sume that beyond Newton U pper F all s the electri c compe­
tition will be severely felt . O n the main line of th e Boston 
& A lbany, up to about 5 mi les out, the electrics of the 
Doston E levated have a large share of the suburban busi­
ness, and th e Boston & \Vorcester lies a li ttl e too far south 
of the main line to be felt seriously on thi s side of th e cir­
cuit , but on par t of the Brookline side of th e circuit , and 
westward o f W ell esley Hill s on the main line, the influence 
of the Boston & vVorcester line will be carefull y studied by 
close observers of transportation methods and anal ysis 
in eastern l\Iassachusetts. 

T he operat ion of the new line will be in charge of Super­
intendent A . C. Ralph, who is at present connected with 
the Shaw interests in Marlboro , and th e electri cal engineer 
will be 1\1. V. Ayres, formerly with the General E lec­
tri c Com pany in Schenectady. T he construction of th e 
entire line has been carried forward under the immediate 
supervision of James F . Shaw & Co ., of Doston, who are 
also similarl y interested in the building of lines between 
Bosto n and Providence, vVorcester and H artford , etc. The 
board of directors of the Boston & \Vorcester is composed 
of the following g entl emen, well known in New E ngland 
st reet rai lway circles : \ Vill iam 1\1. Butler , Doston , presi­
den t ; Georg e A . Butman , treasurer and clerk ; Charles C. 
P eirce, of Broo kline; J . J . \Vhipple, Doston ; H . Fish er 
E ldredge, Portsmouth , N . H. ; P . vV. Sprague, Boston ; 
Albion R. Clapp, \ Vellesley; A. B . Bruce, L awrence: \ V. 
H. Trumbull , Salem ; A . E . Childs, Boston ; F. C. Hinds, 
Doston; C. H. Shi ppen, M ilford. Thanks are d ue espe­
cially to Messrs . James F. Shaw, Charl es C. Peirce , B . D. 
Sum ner and E. H. Kitfi eld for much of th e information pre­
sented in this article. T he street rai lway map of Massachu­
setts is undergoing constan t changes in th ese times o f com­
bination of interests, and the changes of the future in the 
western suburban territory outside of Boston are likely to 
be profoundly in fluenced by that potent trunk li ne in th e 
electric rapid t ransit system-the Boston & \Vorcester 
Street Rai lway. 



THE OLEY VALLEY RAILWAY 

T
HE Oley \ ' alley Rail\':ay, which was lately com1:-leted 

anrl put in operation, connects the city of Reading 
wi th Boyertown, ,md is one of the most inter­

esting interurban lines in Pennsylyania. T he fact that it 
will form part of the electric system that is in tended ulti-

pass through the town. The company has already l,1ken 
steps to make this connection but has been delayed in its 
·work by th e opposition of rival interests. There still re­
m ains to be con structed a 7-mile link between Boyertown 
and Limerick, indicated by dotted lines on the m ap. \\Then 

HORSE-SHOE CU RVE AT SHANESVILLE 

n~ately to connect Reading with Philadelphia lends im­
portance to this undertaking at once. Another feature is 
th e character of the construction and equipment , provision 

P LA N OF OLEY VAL LEY RAILWAY 
FRO M CARSON IA JU NCTION T O 
BOROUGH LI NE OF 80YEnTOW N 
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MAP OF OLEY VALLEY LI NE ENTERING READ ING 

having been made for handling heavy cars or trains at 
high speeds over a road that is a succession of curves and 
g rades . The transmission system is also interesting. 

At the present time there are 

this has been fini shed it will join the Uley Valley and the 
T 1 appe & Limerick lines into one system, thus m aking a 
complete trolley line between Reading and Philadelphia. 

The Oley Valley road passes through a mountainous 
country, but it is built for high speeds and is intended to 
carry the heaviest class of traffic. A.t present it is a single­
track line followi ng the winding course of the valley as 
closely as possible to avoid encountering any steeper 
grades than are absolutely necessary. T here are nine 
side turnouts on the line, which have been located so as to 
rnable the operation of cars at high speeds and without 
serious delay. At the Reading end of the line, the first six 
sidings encountered are I-} miles apart; the other three 
are located 3 miles apart. 

The O ley Valley line proper begins at Carsonia Park, a 
pleasure resort about 3¾ miles from the center of the city 
of Reading, but the O ley Valley cars nm into town over 
the lines of the U nited Traction Company. The new 
road passes through a section of country that has hereto­
fore been entirely neglected by the electri c and steam rail­
\Yay companies, although it is one of the richest and most 
beautiful parts of Berks County, and has a very prosperous 
class of farmers and several good-sized towns. The route 
is traced on the map . It traverses Exeter, Earl , O ley and 

,Strf:t:t llailwau Jvurnal 

only two short gaps whi ch have 
to be completed before it is pos­
sible to make the entire trip by 
trolley along the route indicated 
111 the accompanying map of 
the proposed line between Reading 
and Philadelphia. One of these 
breaks is a short section of 
about three city blocks, between 
the present terminus of the Oley 

MAP OF TROLLEY ROUTE BETWEEN READING AND PHILADELPHIA, INCLUDING OLEY 
VALLEY LINE 

Valley line, at the border of Boyertown, and the local 
troll ey system, over the lines of which it is proposed to 

Coldbrookdale Townships, and touches St. Lawrence, 
J acksonwald, Oley Line, Friedensburg, P leasantville, 

I 
/ 
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Shanesv ill e, Gabelsv ill e, l\ l o rysvilk, Uoyertown and many 
smaller places. Frieclensburg, which is about half-way 
between Carsonia Park and Boyertown, is a thriving vil­
lage of 1500 inhabitants, while Doyerto\\'n, which is a sta­
tion on the P hiladelphia & R eadin g road, has 1800 popu­
lation. Sin ce the opening of th e trolley lin e commercial 
travelers vis iting thi s district generall y leave the steam 
train s at Boyertown and take the electri c cars for R eading-, 
stopping at the villages on the way. T he farm ing terri­
tory along th e line contains about 4500 inhabitants, and a 
g reat deal of local traffic has been developed among thi s 
class. The troll ey lin e enj oys the exclusive patronage of 
this di strict , and is utili zed not onl y for passenger service 
but also for carrying mai l. l 'rovision has been made for 
baggage service, one car having already been fitted with a 
baggage compartment , and it is r1uite probable that freight 
and express \\'ill eventually be added. T here i.:; also a large 
exc ursion t raffic, and as Carsonia Park is located on this 
line, the O ley Valley cars a re utili zed fo r handling the 
throngs that Hock to this beautiful recreation ground. T hi s 
traffic contri butes largely to the support of this system, 
ancl as there are numerous other points along the line, 
which ar e ve ry popular with the people of R eading and 
vicinity, the company secures considerable income from 
thi s cla8s of business. l\ lany visitors to these parts makC' 

[~~ ~- .. -
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TRACK CONSTRUCTION AND BRIDGE WORK 

a special trip over thi s road to get a view of the maj estic 
mountain s between ,vhich it passes. E nterin g R eading 
over this road one involuntarily recalls Bayard Taylor's 
beautiful word picture of this scene in "John Godfr ey's 
Fortunes." O n the right is Mount Penn ; to the left N eve1-
sink Mountain. The glorious landscape, the stately old 
town stretched at full leng th on an in cline plane, ri sing 
fro m the Schu ylkill to the base of the mountain; the river , 
winding in abrupt curves; hills of superb undulations in 
interlinking lines, through the middle distance; Scull's Hill 
boldly detaching itself in front, and far to the north the 
l\lue Ridge liftin g its dim wall against the sky are all there 
to-day as they were in the so's, to delig ht the eye and 

co rn111a11d the admiration of every lover of nature. It 1s 
not to be wond ered, therefo re, that thi s beautiful sput at­
tracted thousands of visitors since the opening of the trol­
ley lin e, which has made it read il y accessible. 

As already explain ed, the cars of thi s sys tem enter th e 
city of l{ca<ling over the lines of the lTn itcd Traction Com -

ROADBED AND OVERHEAD CONSTRUCTION 

pany . T h e :-tarting point in R eading is at the corner of 
Fifth Street and Penn Street, \\'h ich is th e center of the 
business district. The li ne extends in a generall y eastern 
direct ion through the city and suburbs to Carsonia Park. 
\\hich is 31 miles from the starting point. Here the line of 
the Uley \ ~alley R ailway Company ac tuall y begin s, ex­
tendin g 18¾ mil es in a circuitous route th rough a very l1ill y 
country , encountering a number of sharp curves and heavy 
grades. One of these curves, \\'hich is of espec ial interest, 
i~ illu strated hcre\\' ith . Th e cut sho\\ s a horseshoe-curve 
near Shancsvill e and a general vie\\ of the locality. It \\·ill 
g ive som e id ea of the difficulti es \\'hi ch the company en­
countered in building this li ne. There is another curve a 
fe\\ mil es from this point. \\·hich is alrnon an exac t dupli­
cate of the one here illustrated. The nine sidings. each 300 

ft. long, are alrn block signal stati ons, equipped \\ith the 
Ram sey signal system . The cars run on a regular 
schedule. which provides for eighteen trips each way every 
day at this season, beginning at -1.:40 a. 111. , and continuing 
until I r :20 p. m . On special occasion s. including general 
[, olidays and whenever there are any unu sual attractions 
;:; t Carsonia Park or oth er points along th e line. the 
sch edul e is abandoned and the cars depend entirely on the 
block signal service. On Labor Day every availabl e car 
was pressed into servi ce, and the round trip of 45 miles was 
made in 2 hours and 10 minutes. including all stops. · 

T here are 13.88 mil es of straight track in this line and 
4.87 mil es of curves. T h ere are only 550 ft. of level track 
throughout the enti re system. The heaviest ascending @Tade.s 
going east arc near Shanesville summit , 5.8 per cent for a 
dista nce of rooo ft., and 4.8 per cent for a di stance of 2600 

ft. The total rise of the ascending grades for the entire line 
is 754 ft., covering a length of 7.75 mil es, or an average 
ascendin g grade of T .85 per cent. The h eaviest descending 
grade going east is, leaving the Shancsvillc summi t , a rate 
of 4.7 per cent for a di stance of 2600 ft. The total fa ll of 
the descending grades for the entire line is 780 ft. , covering 
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a length of 10.9 mil es or an average descending grade of 
i .35 per cent. The grade of the line is undulating, owing 
to the nature of the country traversed; h ence, there is a 
multiplication of rises and falls more than the difference 111 

elevations of the highest and lowest points shows. Shanes­
vill e summit, 4 miles west of Boyertown, is 380 ft. above 
both the Boyertown ancl Carsonia Park ends of th e line by 
actual elevation. A tcrnout is located at this point, and a 
short stop is usually made there to afford passengers an 
opportunity to enjoy 2.. splendid view of the surrounding 
coun t ry. 

T he roadbed construction naturall y involved nmnerous 
cuts and a great deal of b ridge work . T he cuts are at least 
15 ft. wide, with ditch es along the side of the trac k to keep 
the water from the ends of the ties. T he embankments 
are wide enough to suppor t the ballast under the ti es and 
leave room on either side for working about the car, should 
any repairs be required for the machinery. A minimum 
width of 13 ft. is maintained upon all embankments. The 

TRESTLEWORK NEAR READING 

slopes of both cut s and emban kments a rc flat enough to 
resist th e actio n of the rain which was hes clown the moun­
tain sides in torr ents at certain season s of th e year. 

There are twenty- three iron bridges on the line, twenty­
two wooden bridges and th ree trestle works. A ll th e 
bridges over 15 ft. long are of eye-beam constrnc t10n with 
ang le braces. T he total leng th of the iron bridges is 660 
ft., the longest bein g 45 ft. and th e shortest 18 ft. The 
total length of the wooden bridges is 3<J7 ft :; the longest of 
these is 98 ft., and is made up of eight spans, and th e 
shortest is IO ft. The principal trestl e is 924 ft. long. T his 
i~ the first one crossed after leaving R eading, and the gen­
eral character of the construct1on may be judged from this 
exampl e, wh ich is illustrated in the accompanying cuts . 
Th e next one is 385 ft. , and th e third 188 ft. In all thi s 
work provision was made not alone fo r the weight to be 
carri ed over the bridges and trestles, but prec"autions were 
taken as well against the act ion of frost and th e under­
mining caused by the severe storms which visit this 
locality. To reduce to a minimum the danger from roving 
cattl e all private right of way through pasture grounds is 
fenced in, and cattl e guards are placed at all crossings. 

In lmilding up the roadb ed broken stone ballast, of a 
uniform depth of 6 ins., was placed under the ties to permit 
of sub-drainage and tamping the ties to a firm and elastic 
bearing The ti es were placed 2 ft. apart between centers. 
They have a top and bottom face of 8 ins., a depth of 6 ins. , 
and they are 8 ft. long. Th ey are of sound oak timber 

throughout. The space between ties was fill ed with broken 
stone, and also b etween the main track and sidings on the 
turnouts. 

Th e track consists of 75-lb. T-rails, with open switches 
and spring frogs, continuous rail joints, and Protected rail­
lJonds. The rails are laid with suspended broken joints to 
prevent th e double hammer on the joint ties from even or 
opposite joints, and the r esulting slight downward bend to 
the encl of each rail that eventually causes rough riding. 

A cross sectio n of the track and line constructio n is pre­
sented, showing complete details. There arc also excellent 
views of :i stretch of roadbed through the country , track 
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CROSS- SECTION OF TRACK AND OVERHEAD CONSTRUCTION 

"' "' u 

construction over a bridge, and overhead work. Two 0000 

trolley wires are suspended by a ~-in. twisted steel span 
wire 19 ft. above th e track level. . The pol es supporting 
the span wires carry the three-wire high-tension trans­
mission lines in triang-!ar construction, as well as the direct­
current feeder on one side of the track, and the telephone 
\Y ires on the other. Poles c.re set 7 ft. in the ground; those 
carrying the transmission line being 33 ft. 6 ins., and 
th e others 28 ft. 6 ins. above the top of the rail. They 
are 8 ins. in diameter at th e top. There are two 4-in. 
cross-arms on the transmission poles, the lower one 
carrying a 0000 insulated feed wire. The upper arm, 
which is 22 ins. above the lower one, carries two of 
the high-tension wires, and the third wire o f the alter­
nating current system is on the top of the pole. Five­
inch double petticoat r orcelain insulators are used. Those 
on the cross-arms are set on wooden pins, through which 
a ½-in. galvanized bolt passes, extending clown through the 
cross-arm, and being secured by a nut and washer on the 
lower end below the cross-arm. A similar insulator is 

r 
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placed on the top of the pole, but it is secured to a gal­
vani zed iron saddle, which sets on the top of the pole. T he 
two insulators on the upper cross-bar, and the insulator on 
the top of the pole carry No. 4 bare copper wire for th t: 
high-tension current. Each of these insulators is located 
so that th e wire it carri es is 28 ins. away from the nearest 
high-ten sion conductor. T he cross-arms are 3 ft. 4 ins. 
long, 4 ins. wide, and are placed I ft. 1 o ins. apart. Thl: 
upper cross-arm is I ft. 1 o ins. from the top of the pole . 

TWO 400-KW INVERTED ROTARIES AT READING POWE R STATION 

There is also a bracket carrying a ~ o . IO signal wire, for 
the block system, beneath the span wire. The signal boxes 
are placed on th e pole at each turnout, S ft. above the 
track level, within easy reach of the train man. The tele­
phone wires, which are carried on the opposite pole line, 

SUB-STATION NO. I AT OLEY LINE 

consist of No. IO bare copper wire, and th e construction 
follows th e standard methods. E ach car is fitt ed with a 
compl ete telephone set, thus enabling th e crew to report 
promptly to headquarters any serious breakdown or the 
failure of any part of the system . 

Giant strain insulators are used on the span wires. They 

are located 6 ins. outside of the ra il , between the troll ey 
hangers and the transmission line. The requir ements of 
this service led to the development of a special m echanical 
clip and soldered ear, to carry th e g rooved troll eyw ire. The 
clip is about I S ins. long, with a smooth fini shed chann el, 
on each side of which is a downwardly proj ecting lip, 
having onthe inside a small rib , which fit s into the groove 
of th e troll ey wire. The latter is sprung into th e channel 
ancl the sides of the clip are then crimped togeth er , so that 
th e rib s on the inside are closely fitt ed into the g roove of 
the trolley wi re. This would generall y be considered suf­
fici ent to hold the wire, but in order to make the arrange­
ment doubly secure, th e clamped wire is soldered through­
out th e entire Ieng-th of the clip . O n the upper side of the 
clip, on each side of the centrall y supporting hub , is a hole 
which communicates with the chann el around the troll ey 
wi re. Solder is poured into each of th ese holes , thus en­
tirely filling the intersti ces bet,,·een th e wire ancl th e clip. 
\\Then in place , the ex terior of the clip conforms almost tcJ 

STATIC TRANSFORMERS IN SUB-STATIONS 

the circumference of the wire, thus giving practically an 
even surface, with no appreciable obstruction to the move­
ment of the troll ey wheel. This device is used in conjunction 
with round top insulators of extremely heavy con struction. 
The surface of the insulation insid e of the round top bell , 
between the edges of the latter and the supporting stud. 
instead of being smooth, is provided with an ample petti­
coat molded in the insulation and about I in . in height 
from the base of the petticoat on th e main surface of the 
insulating materi al to the tip. This provides almost 2 

ins. of additional surface between th e metal of th e bell 
hanger and the central stud, and retains all the other ad­
vantages of a petti coat in such dev ices. T h is hanger 
weighs almost twice as much as one o f ordinary construc­
tion. The stud projecting from th e insulator into the clip 
huh is 1- in . in diameter. 

Tn feed ing int o the line a oo c()pper in sulated cable is 
substituted in place of th e o rdina ry ~- in . twi sted steel 
span wire, insulating the ends with the same giant strain 
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insulators just outside the eye bolts, and making a non­
insulated soldered connection with the troll ey wires. ,,. 
short feed tap, of the sam e ,vi re, is made between this wire 
and the feeder, just beyond the first insulator, n ear the 
pole. T his construction protects the tap fro m being torn 
off by the trolley pole should th e wheel jump at this point, 
as sometimes happens in high-speed roads. T h ere are no 
switches at the turnouts, the wire on the turnout side being 
deflected and fo llowing the turn out . To every tenth span 
there is a feed span and tap, ancl at every twen ti eth span 
there is a lightni ng arrester. At about every half mile 
strain s are rnn off from the trolley wires in both directions, 
extending to the pol e at the next span , above its span 
wire, and from thi s to the next pol e to which it is attachec! 
at about 8 ft. from th e ground. 

The spans on straight lines are 100 ft. apart , thi s di stance 
being reduced on curves according to their sharpness or 
lrngth of radii. The shortest span is 40 ft., on a curve 

SUB-STATION NO. 2 AT SHANESVILLE 

\\'1th a radius of 100 ft. In operati on all turnouts are nm , 
none skipped, and th e car always keeps to th e right. 

P ower for the operation of this line is secured fro m the 
plant of t he U ni ter! Traction Company, which control s ail 
of the street railway lines of R eading and vicinity. Current 
i., furnis h ed by three direct-current generato rs, directly 
connected to vertical engines, two of 400-kw capacity and 
one of 800 kw., generating at550 volts . . T h e power from 
the direct-current switchboard is distributed through the 
feeders for operating the city cars, and as the O ley Valley 
cars operate over the regular city line for 3£ miles, as far 
as Carsoni:i Park. this section is feel by an independent 
feec1'::r of 500,000 cm, running directly from the power 
house and tapping in at frequent intervals. Two sub-sta­
tions have lxen equipped, one at O ley Line, and the other at 
Shanesvill e. Power for these sub-stations is transmitted 
at 16,000 volts over a high-tension line, con sisting of three 
'No. 4 hard-drawn copper wires, supported on porcelam 
insulators, carried on cross-arms upon the same poles as 
th e 500-volt transmission, as already desc ribed. 

From the bus-bars of the main switchboard, feeders are 
run to th e two S. K. C. 400-kw inverted rotaries, at the city 
power house. O n the rotary switchboard the current 
coming from the main switchboard passes successively 
through the circuit breaker and meter, starting rheostat 
and main switch to the commutator of the rotary. The 
negative current returning from the commutator passes 
through a negative switch mounted on a separate equalizer 
stand , and fro m there directly to the power house switch-

board. By thi s arrangement no negative leads are on the 
ro tary board, thus minimizing the dangers from short 
circui ts on this board The rotary is separately excited 
tro rn the small 120-volt exc iter , mounted on the same 
shaft. The alternating current from the rotary passes 
through low-ten sion switches and instruments mounted on 
the low-tenE ion board, and nm s to the lhree 280-kw oil -
fi lled water-coo led S. K. C. transformers, which are in ct 

separate room. T he current is here stepped up from 361) 
volts to 16,000 volts. In the transformer room there is also 
an S. K. C. lightning arrester equipment, including choke 
coils. The hi gh-tension current passes to the high-tension 
switchboard, which is equipped with compression ball 
fuses and emergency switches. The current then passes 

SUB-STATION ROTARY CONVERTER AND SWITCHBOARD 
EQUIPMENT 

through 1 mil e of lead-covered cable to outskirts of the 
town, where it terminates in a lightn'ing arrester sta­
tion, and is there coenected to the three separate high­
tension wires described. T his lead-covered cable is sa id to 
be the highest voltage three-win~ cable in the L1 nitecl 
States. 

T he two sub-stations are practically identical in arrange­
ment and equipm ent , as shown in the illustration s. Each 
cons ists of two room s, a transformer room and a rotary 
room . In the transformer room th e high-tension current, 
Laving passed through the choke coils and lightning ar­
resters, com es to the high-tension switchboard, equipped 
with bayonet plug switch es and compression ball fuses. 
T h ence it passes to the three mo-kw step-down trans­
fo rmers. In the power house the ratio of trans£ ormation is 
360 to 16,000. The transformers in the sub-stations were 
designed for I 5,000 volts on the high-tension side, step­
ping clown to 360 volts on the other. As the drop 
on the line does not amount to moo volt s, the direct 
current furni sh ed by the rotaries at th e sub-stations is, 
therefore, at a slightly higher voltage than that of the 
power-house bus-bars. The direct current from the low­
tension side of the transformers in the sub-station passes 
to the low-tension switchboard equipped with instru­
ments and switches, and then to the collector rings of 
the 300-kw rotary. From the positive brnshes of the rotary 
the current goes to the direct-current feeder panel. pa8sing 
through ammeter and circuit breaker, and it is then con­
nected to the trolley Ene. The negative lead is connected 
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at O ley Line, except that space has Leen provided for the 
insta ilation of an S. K. C. frequency changer , which will 
enable the frequency to be changed to 60 cycles for lighting 
the town of l \oyersville. 

At the sub-stations water is cir culated in the transform­
ers by a small pump belted to the rotary, the source of water 

INTERIOR OF OLEY VALLEY CAR 

being a small stream in the vicinity. In the discharge pipes 
of the circulating system thermometers are placed, and the 
valves are so adjusted that the temperature of the water di s­
charge is the same for all transformers. 1\ny variation 
in temperature during operat ion indicates that the load on 
the transformers is unbalanced, and more water is supplied 
to the transformer carrying the larger load. T f this does 
not r educe the temperature it is taken as an indication of 

street-car lines of construction. The si<le sheath is vertical. 
The cars arc 8 ft. 6 ins. wide, weigh 20 tons, and arc 
mounted on No. 27 trucks with G-ft. wheel base. The 
wheels weigh 425 lbs., being 33 ins. in diameter, an<l having 
2-1-in. tread and }-in. tlange. The gage is the Pennsyl­
vania standard for street r ailways, 5 ft. 2½ ins. There are 
two truss-rods with the usual need le beams. ln addition 
tu this the sides are plated with steel plates. The sash is 
in two pads, the top being stationary and the lower one 
dropp ing into the side of the car. 

The car is divided into two compartments, one for 
smokers being aLout IL 1 ft. long. The partiti on between 
the two compartments is fi tted with doors which swing into 
the smoking room. 

The seats are of spring cane and are reversible in the 
passenger room, but long itudinal in the smoking room. 
There are varcel racks in both compartments. The in­
terior fini sh of the cars is in cherry with three-ply birch 
veneer decorated ceilings. The windows arc fitted with 
printed cluck curtains, having pinch handle fi xtures. The 
windows in the vestibules have drop curtains. The inside 
trimmings are of bronze. 

In place o f the regular smoking compartments fitted with 
longitudinal seats, the company has devoted the :-pace Jt 
the en< 1 of one of the cars to a bag~-age compartment. The 
construction of this car is somewhat different fr om the 
ordinary cars, as the windows are eliminated. There is 1 

side door fo r loading trunks and packages on each side of 
the baggage compartment. 

< -
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HEAVY INTERURBAN CAR FOR OLEY VALLEY LINE 

trouble in the line. T he entire power plant and transmis­
sion equiprntnt fo r the O ley Valley Road ,vas supplied by 
the Stanley Electric lVIanufact uring Company, of P itts­
field. 

Very heavy cars are operated on this line. T hey were 
built by the J. G. Brill company, of Philadelphia, and are 
illustrated in the accompanying cuts, which show the ex­
terior of a combined passenger and smoking car and an in­
terior view of the arranr:;ement of seats, curtains, head 
linings and other fea tures of interior equipment. The car 
bodies are 40 ft. long over the encl panels and 52 ft. over all. 
T he platforms are 5 it. 2 ins. long, and are completely en­
closed by round-end vestibules. The vestibules have fo ld­
ing doors, and there are double doors leading to the car 
body. Ratchet brake-handles, angle-iron bumpers and 
Brill steps are f ea tu res of the equipment. The roof is of 
the steam-car form, wi th iron rafters, but is built along 

Two ruLber-cushionecl trolley Luards are placed on each 
car, each set to one side of the center line. Each car is 
equipped with four G. E.-57 motors geared for a maximum 
speed of 55 miles an honr, the schedule speed being 20 miles 
an hour. Type K co:, trollers and Chri stensen ai1· brakes 
are used on all the cars. 

The O ley Valley Company is controlled uy the same in­
terests as the United Traction Company, which operates 
the city lines at Reading and the mountain railways of th e 
vicinity. A ~;cparate or ~anization is maintained for the O ley 
Valley property, however, and the officer s are : Presiden t, 
John 1\. Rigg; vice-pres ident, H enry C. l\foore; sec retary 
and treasurer, William S. rl ell; general manag-er, F. L. 
Fuller; superintendent, Samuel E. Rigg. 

T he eng-incering ancl construction on ( he rnad were done 
hv the company's org;mizatill!1 undcr the direction nf James 
Fagan and S.S. I loff, <if llic cng i1ll'eri11 g- depar(meut. 



THE AURORA, ELGIN & CHICAGO RAILWAY 

W 
H ILE it is i:ot always easy for those in the midst 

of event s to judge of their r elative importance, 
it is probably not far from a correct estimate to 

say that future hi storians of electric railway progress will 
note the const ruction 0£ the Aurora, E lgin & Chicago Rail­
way as one of the important mile-posts in the history of the 
electric railway. nlany people have asked the writer what 
is the notable feature of this road which is attracting so 
much attention to it. The answer in a nutshell is: speed. 
T hat is the one characteri stic which to the lay mind di s­
tinguishes the road from dozens of other electric railways. 
T he detailed discussion of all the elements which go to 
make poss iL!e in a fin ancial and engineering way this one 
element of speed, fo rms th e principal object of this articl e . 

There are two standpoints from which to consider th <: 
work on the Aurora, Elgin & Chicago Railway, that of the 
electri c railway financi er and that of the electric railway 
enginee r. The financier sees in it a road which is expen­
sively , though not extravagantly, built, and which has lia­
bilities in the shape ~f stocks and bonds per mile of track 
about double the ordinary interurban road. To show for 
this investment he sees a road built after the manner of 
the heaviest steam-trunk lines, equipped with electrical ap­
paratu:; and rolling stock to carry people between Chicago 
and three towns 40 111iles west in the Fox River Valley at 
a speed and with a frequency to completely eclipse any 
service heretofore given by the steam roads between those 
points. lle sees furth er preparations to carry people to 
intermediate and suburban points at a speed and fr equency 
having no previous parallel in railway history. The engi ­
neer sees a third-rail electric road with alternating-current 
power di stribution. 1 l e sees a track, over much of which 
80 miles to IOO miles an hour can be made with safety. 
Be sees cars equipped with the multiple-unit system of con­
trol, with the heaviest motor equipment ever put under 
an electric car for it s own propulsion alone ; in fact. with 
311 provi sions made for a regular maximum speed of 65 
miles per hour and an acceleration at the rate of 2 miles per 
hour per second to attain it , a performance never before 
equaled in r egular electric railway practice. Certainly 
these are matters worthy of closer investigation by both 
financier and manager, for they mean much to the future 
of the electric railway industry. 

T he road owes it :,, financing and construction to a number 
of Cleveland gentlemen, who are hy no means novices in 
the electric interurlxm railway bu siness. L. J. Wolf, of 
Cleveland, is president; lVf. H. Wilson, vice-president; M. 
J. Mandelbaum, t reasurer, and vVarren Bicknell, of Chi­
cago, secretary. During the construction of the road \\Till 
Chri sty, of Akron , Ohio, has acted as general manager, and 
vV. E. Davis, of Cleveland, as electrical engineer. These 
gentlemen of the Cleveland Construction Company and 
their associates deserve much credit for the splendid piece 
of engineering afforded by the road. The other gentle­
men act ively connected with the construction were Charles 
Jones, chief engineer , who has been on the ground in charge 
of the construct ion of the road from the beginning; W. L. 
Morri s, mechanical engineer, who designed an<l built the 
power station, and E rnest Gonzenbach, electrical engineer 
in active charge of electrical construction. In operation, 

the ruad is under the general supervision of Secretary 
\\'a1-ren !Jicknell , wit h C. E. Flenner as auditur; \\' . \\. 
Crawford, superintendent of transportatiun; Ernest Gon­
zenbach, electrical and mechanical engineer in charge of 
power house, electric powi..' r distribution, shops and main­
tenance of rolling stock, and Charles J ones, enginel'.r main­
tenance of way and structures. 

To build the 82 miles of track which the company will 
have when the road is completed, a bond issue of $3,000,000 
and capital stock to the amount of $4,500,000 is provided 
for. Of the $..J.,500,000 stock $1,500,000 is 6 per cent 
cumulative prefe rred . The bonds bear 5 per cent. The 
bond issue is therefore $36,585 per mil e, and the total 
liabilities ;;,91,219 per mile. 1\ s this is considerably higher 
than Gt, most interur ban roads up to the present time, it is 
natural to mquire into the conditions which have justified 
this expenditure in the mmd s of the builders of the road. 
That the conditions were unusual goes without saying. 
For a di stance of 20 miles clue west from the Chicago city 
limits is a seri es of suburban towns with an aggregate 
population according to the 1900 census of 24,065. Thirty­
five miles west of Chicago is a belt of towns along the Fox 
River which are already interconnected by the E lgin, Au­
rora & Southern Traction Company lines, but which have 
hacl only infrequ ent steam service to Chicago. The new 
road, as seen by the accompanying map, touches the Fox 
River Valiey at the three largest town s; A urora , with a 
population of 21,147; Datavia, 3871, and E lgin, 22,433. 
The total population r eached directly ii1 the Fox River Val­
ley by the A urora, E lgin & Chicago Railway is 47,451, and 
that in the towns along the valley reached by the Elgin, 
Aurora & Southern Traction Company lines, which popula­
tion is really tributary to the new roau, is 01,224. Taking 
all the population in the tributary Fox River towns, to­
gether with the suburban population mentioned, gives a 
total of 115,289 tributary to the road, not including rural 
population. This is LJO5 per mile of track. Now it can 
be seen why such an expenditure was justified. The popu­
lation per mile along many good electric interurban lines 
running into less important center s than Chicago is fre­
<1uently less than 500. 

In c rder to make thi ~ undertaking fully successful, those 
responsible for it rightly fi;::~;ured that if the maximum pos­
sible business was to be deve loped fast schedules must be 
made. It would undoubtedly have been possible after many 
years of vexation to secure a franchise along the highways 
.incl to operate at the usual schedule of 15 miles to 20 miles 
per hour, picking up c<msiderable local travel. as many an­
other road has clone before. But the men to whom time 
was valuable would have planned their trips as far as pos­
sible for the suburban stea m trains, and many a person 
would have r emained at home, where fa st service at fre­
quent intervals would hav •.: induced them to ride. It was 
cleciclecl, therefore, since there was population to j nstify it, 
that track and roadbed should be built on a private right of 
way, and of such substantial construction that over the 
greater porti on of the mute there would be nothing to 
hinder susta ined nms at speeds as high as kncwn to the 
railroad world of to-day. It was further decided to pro­
vide electric-al equipnwnt which would give the fastest 

r 
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schedules possible ( with stops 3 miles apart on loca l service 
.. J.O miles per hour ) , ( 15 miks per hour max in mm spec< 1. 
O nly the electric railway engineer fam ili ar with schedule 
speeds and rates o f accelerati on in co111111nn use can reali ze 
what a hold step in advance of previous actual commercia l 
practice thi s was. Tc, accelerat e a ca r from a stand ­
still up to ~l rate of 50 miles per hour in 25 second s to 30 
seconds, and to sustain it at a speed of 05 miles per hottr , 
call s fo 1· an investment in moto rs and 1H1wcr furnishing ap­
paratus that is apt to make the engineer and manager hesi­
tate when it comes to the actual selection of the equipment. 
nut the skp was taken. and tlw result is the most power­
fully equipred and solidly constructed interurhan electric 
railway in existence to-clay. 

The fast accelerati on needed for the local service making-

hy the N iks Car & 1\.1 anufacturing Company, and arc 
notalik for strength of sulJ- framc, d1·awings of which are 
shown. T hese ca rs arc "17 \ ft. ove r bumpers and 3<J ft. 4 ins. 
over bodies. T his leng th was selected tu allow the cars to 
pass cirournl the sharp UtrVL'S o f the Union loop in Chi cago 
as it was th e original intention to run th ese can; into Chi­
cago c•vLT the tracks of the i\l etrupnlitan \V est Sick Ele­
vat ed Raihvay . The cars ~;cat fift y-~ ix peopl e in seats di s­
posed according to the seating pl a:1. shown. There is no 
waste room eith er on r,latf,) rms or in side the car, h ence th, · 
rela tinly liigh seat ing capacity as compared with other 
int erurban cars of si111i!ar irngth . The heati ng is by Con­
solidat ed elec tric heakrs placed al ong the side o f the car . 
,\11 ex terior view of 0nc of these car s is shown in the artid e 
elsewhere in this issue on "Cars fo r IJig h-Speed T nt entrli :111 
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MAP SHOW!t\G ROUTE OF AURORA, ELGIN & CH IC AGO RAILWAY 

all stops as well as the long runs at hig h speed practically 
threw out o; consideration everything but the multiple-unit 
system. The equipment 0£ the motor cars is fou r 125-hp 
G. E.-66 motors. The General E lectric Companv's type l'vf 
train-control system with small master controlkr on each 
platform operating magnet ic contact makers or "contact­
ors" under each motor ca r was adopted. One <1. ncl two-car 
trains will have every axle motor driven. T hree-car train s 
will have one ca r without motor s. T he motor cars have the 
most powerful equipment ever put on a molor car, except 
on elevated roads, where the motor car act s as a locomot ive 
to pull trail ers. The type-'.\I control permit s the tr ain or 
car to be operat ed from any ca.r, an d is practi call y the 
sam e as that put on the Manhattan E leva ted in New 
York, and was desc ribed, toget her with th e G. E.-66 
motor here used, in the October (190 1) S1REET R ATLW.\Y 

J<>URN.\L . 

The cars upon which these motors arc placed were lrnilt 

Service." A n interior vie,•; of one ,Jf these cars is g iven in 
this article and shows the location of the Tnternational r eg­
ister on the partition between the smoking and main com­
partments. T he scats arc rattan of the Hale & Kilburn walk­
over type, 38 in s. wide. Van Dorn draw-bars are u sed. T he 
t rucks are Peckham's :\I. C. B. 30 , which follows the generc1l 
lines of a i\I. C. B. truck, but has a di amond frame and com­
hi ncs spirai and elliptic springs under the bolsters. T n addition 
to the regular equali ze1 springs which support the frame , 
there are spira l springs between the frame and each jour­
nal box, which take a small part of the weight and are in­
tended to 1Jrevent the tilting of the fram e. ~ ichols-T~in­
tern compressed ai r track s,111ders ar e mounted on the truck 
frames so that they wi ll sand the track both on curves cmd 

straight li ne. The Christ ensen strai ght air brakes with in ­
depend ent motor-driven c1)111pressor and automatic motor 
regula!or clre employed. The a ut omat ic motor regu lator 
is controll ed h_v electric contact s on the air -prcc. sure gage. 
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The car whee ls are 36 ins. in diameter, and have the stan­
dard :i.\I. C. B. tread and flange. The axles are 6½ ins. in 
diameter, the largest yet use<l under an electric motor car. 

The weight of these cars is 74,325 lbs. The motors alone 
weigh 17, 120 lbs. The gear ratio is 1.61 to 1 , and the large 
size of the pinions and car axles and smallness of the gear 
wheels g ivt s a most peculiar "fat" appea rance to the equip-
111ent when apart. 

Ahhough no extensive tests have been made on the per­
fo rmance of the regular car equipment in service because 

STANDARD TRUCK 

of the short time the road has been operating and the many 
niore pressing duties claiming attention, it has been fo und 
that at full speed the current r e<Juired by a car on level 
track is 400 amps. 1\t present line vol tage, these cars run 
a little under G5 miles per hour maximum on a level. \tVhen 
accelerating at the rau: of 2 miles per hour per econd with 
motors in multiple, they require 1200 amps. or 300 amps. 
per motor. The present equ ipment consists of ten motor 
cars, and ten more motors and te1 trai lers are ordered. It 
is safe to say that never befor e in the history of electric rail­
roading have motor cars been put through the dai ly mileage 
that some of these cars were put through the first two weeks 
the road was in operation, when, on account of lack of cars, 
some cars were run over 550 miles per day. 

There are approximately 82 miles of main line, all on 
private rig ht of way, the route of which is shown by the 
accompanying map. From Fifty-Second Avenue in Chi­
cago, which is the eastern terminu , where the road con­
nects with the Metropolitan West Side E levated Rai lway, 
and at which point an elaborate transfer terminal depot has 
been erected, the line 1s double tracked for 21 miles to the 
golf grnun c!s, 1 mile west of \tVheaton. From \Vheaton to 
A urora is 14 miles, v,:it h a branch of 7 miles to Batavia. 
From \\' heaton to E lgin is 16½ miles . The branches to Au ­
rora, Batavia and E lgin are nominally single track, but have 
long siding , which practically make the road double tracked 
for short distances, and rea lly shou ld be counted as short 
sections of rnad double tracked. T hree miles west of \tVhea­
ton is 800 t~. of double track; 9 mi les west of Wheaton is r 
mile of double track; 12 miles west of \tVheaton, or about 2 

miles from Aurora, is 400 ft. of double track. At A urora 
there is double track fo r I½ miles. O n the Batavia branch 
is ¾ mile double track, at the main power house, and 700 ft. 
of .double track at the Batavia termina l. O n the E lgin 
branch there is -½ mile double track at Ingalton depot and 
sh-station, 1000 ft. at Wayne, -½ mi le near thi: southern 
city limits of Elgin and 1500 ft. in the city of Elgin at the 
terminal. O n the single-track portion of the line when 
large cuts \Yere made they were cut sufficient width to pro­
vide for a double-track line in the future as soon as it is 
needed. Between Wheaton and Aurora there are 2½ miles 
of thi s double-track ,~-ra<ling. 

The roadbed for single track is 16 ft. wide, with 9 ins. of 
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gravel ballast. The double-track roadbed is 28 ft. wide, 
which is also the width of the single-track cuts where pro­
vision is made for double track. Double tracks are laid 15 
ft. between centers. Current is supplied from a third rail 
which occupies the standard position relative to the track, 
which is in use on the elevated roads of Chicago and else­
where. The top of the third rail is 6 3-16 inches above the 
top of the track rails , and it is placed 19-~ ins. outside of the 
nearest track rail, the gage lines of the track and third rail 
being used as points of measurement in thi s case, and not 
the cente1·s. 

The track rail s a1·e standard T, 80 lbs. to the ya rd , in 60-
ft. lengths. They are joined with fom·-bolt angle-bars 28 
ins. long. The third rail is standard T, 100 lbs. to the 
yard, in 33-ft. lengths, and in order to give it better con-

INTERIOR VIEW OF CAR 

ductivity it is made of a lower percentage of carbon than 
the track rails, the percentage being . I. The regular ties 
a1·e 6 ins. x 8 ins. x S ft. , 2840 to the mile. Every fifth ti e 
is 9 ft. long, and carries on one end an insulating support 
for the third rail. Except at two points, Wheaton and 
vValdheim Cemetery , where there are 16-deg. curves, the 
curves are limited to I deg., 2 <legs. and 3 <legs., so there is 

iron base, over which fit s a thin circular cap of " Dirigo" 
insu lat ing material. On top of this is placed the cast-iron 
cap, upon which rests the third rail. T he insulating ma­
terial is not joined to the cast-iron fittin gs in any way, and 
the rail simply rests on top of the cap, as the weight_ of the 

END DOOR IN VESTIBULE OF CAR 

rail is sufficient to hold the three parts of the insulator to­
gether. 

The arrangement of the third rai l at the cross-overs and 
the cable terminal s connecting the third rail with the lead­
covered underground cables, ar e clear ly shown in the ac­
companying engravings. It will be noted that instead of 
omitting the third rail at the beginning of a cross-over to 

St ,·eet Railway Joul"nai 

"'1 Step 

PLAN OF CAR SHOWING SEATING ARRANGEMENT 

nothing to require a reduction of a speed from 70 miles per 
hour. 

The third-rail insulators were furni shed by the Ohio 
Brass Company. The first of these laid were wooden 
blocks boile<l in p~u-affine oil, and the balance a special de­
sign of Mr. Gonzenbach , made by the same company 
This new design of third-rail insulator consists of a cast-

prevent catching of the contact-shoes on cars which are 
passing along th e main line, the third rail has been bent 
downward so as to clear the contact-shoe. T his is a more 
simple construction and does away with som e under­
ground conn ections which would otherwise be necessary 
were a separat e isolated section of third 1·ail put in for the 
cross-over. On th e doubl e track there is a cross-over 
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about e,·ery three miles. The switches arc all of the stancl­
a rd steam-road pattern, with No. 10 spring frogs, furnished 
lw the ::\I orden Frog & Crossing \\"orks. Interlocking 
signal towers, with h~mc and distant signals so that train s 
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SINGLE TRACK, GOOD FOR 100 MILES AN HOUR 

need nut stop if the way is clear, are placed at three points 
where the steam roads are crossed. One of these is at 
Forest H ome Cemetery, where the \ Visconsin Central, 
Great \Vestern and the Chicago Terminal Transfer Con:­
pani es' t racks are cros!'-ed. Towers are also located at 
Ch icago Junction Rail way crossing, and at th e crossing 

... .;;::::-:-:-- -
;; - ;£~ ,,,. ► .--~.: 
~ _...r,.,,....~ 

' . :---
~-~~c~ 'L .. 

~ ~---~~ ~ -:.;· ~ , . 
P •• a ,..,-~--- -~ . 
.., .,_.,-.,,,;-.., ~-~.,,- --~--~ ....... ·, - ·-

• ,,,.,, 'If A!,/·--~ -: ,. ,.:,.!' ........,.. 

....,....... . 
~-~ :_,.. 

'1'--t~ .. ,--,,.,.- ..,_ .. 
., .. ; 

THIRD RAIL AND INSULATORSA 
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with the Illinois Central, at South E lmhurst. As fa r as 
possibl e highways and steam roads have not been crossed 
at grade. 

At highway grade crossings it is , of course, necessary 
to omit a short section of the third rai l. A t a 66-ft. hi gh­
way crossing, which is the regular width of country hig n­
ways , the third rail is omitted fo r a distance of 75 ft. For 

connecting across this interruption in the third rail , a lead­
covered cable of 1,500,000-circ. mils cross section is placed 
in the ground, no protection being used fo r the lead sheath 
t:xcept a board plac -= d over the cable. The Climax vitrified 
clay stuck guards haYc been put in at all such crossm gs. 

The bonding of th e track rails is accompli sh ed with twu 
Pnited States bonds of the A merican Steel & \Vire Com­
pany at each joint. These bonds are 12 ins. long, with I-in. 

termi nals, and h ave each a cross-sect ion of 250,000 circ. 
mil s. Each third rail joint is bonded with two Protected 
Rail -Bond Compan y 's bonds of 250,000 circ. mil s. Track~ 
a 1·e cross-boncled ten times every mile with bonds o f 300,-
000 circ. mils. 

Experience has demon ,;;t rated the nccessi t)· for thor­
ougly protecting the ends of the conductor and sh eath of 
the lead-covered cabl e which is used fo r connecting across 
the break in the third rail at hi ghway crossings and spec ial 
work. If this is not done moisture soon works in between 
the lead sh eath of the cabl e and the conductor, and as the 
distance between these is ver}' short , there is certain to be 
trouble unless there ieo som e m eans of protecting the in­
sulations from moisture at the place where it is cut. A 
spec ial t erminal has been des igned lw l\fr. Gonzenbach , 

THIRD RAIL , INSULATOR APART 

which has the double purpose of fo rming a conn ec tor and 
protecting the cable in sulation at the end of the cable. In 
th is terminal a bell of insulating material is clamped firmly 
clown over the en cl of th e lead sheath , and poured full of an 
insulating composition. E lectrical connection is made by 
a cap, which is soldered over the encl of the stranded cable 
conductor and to wh ich a terminal lug is secured by a cap 
screw. This terminal lug is soldered to copper bonds 
conn ecting wit h the third rail. 

A cast-iron tip is put on the third rail where it is inter­
rupted, which furni sh es an incline fo r th e contact-shoe of 
th e car. T hese tips can be seen in the engravings. They 
arc 28 in. long, ancl in addition to th e inclin e these afford, 
th e third rail is dropped 2 ins. in 33 ft. approaching th e tip. 

!fridge work has been mainly of concrete masonry, with 
deck girders wh erever possible, and elsewhere through 
g irders between concrete piers. This concrete masonry is 
in striking cont rast to some of the wooden trestle work on 
adjacent ~team roads, and simply illustrates one of the 
many ways in ,Yhich thi s company has spared no expense 
to get the best. Some of these bridges and culvert s were 
illustrated in th e STREET RAILW.\ Y J OUR.N.\L of February, 
1902. 

Power for the " ·hole roa<l is suppli ed from sub-stations 
ope rated by high -tension alternating current, from a power 
house at Datavia on the Fox River. This power house 
contains man y interesting features, for which William L. 
Morris, mech anical engineer, is responsible. Drawings 
showing its general arrangement were given in the STREET 

RAILWAY J OURNAL of Febrnary, 1902. Lack of space for-
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bids going into a di scussion uf the power house until later. 
The present article will confine itself to the electrical dis­
tribution and matters intimately relrttcd to it. 

The road is laid out fo1· six sub-stations, the locations 
of which arc indicated on the map. The transmission is by 
26-000-volt 3-phasc alternating- current. 

The high-tension lines a1·e carri ed on cross-arms with 
insulators 30 ins. between centers on the cross-arms, and 
the cross-arms 24 ins. apa1t The telephone lines a re on 
cross-arms 7 ft. below the lower transmission cross-arm. 
There arc two telephone circuits, one for gene1·al business 
and tlic oihe1· fo r despatching. The telephone lines are 
transposed every fourth pole, and the hig h-tension lines 
every mile, both bein g transposed mo1·e frequently than is 

map. T hree hig h-te'.1 ~. iun fc edn lines leave the power 
house. F rom the power house tu Hatavia a line runs < lirect 
aero -;.; country to sub-station No. 1 , near A u rora . An­
other high-tension pol-:? line fo llows the line of the railroad , 
supplying sub-stations Nos. 2, 3 and 4, and extending to 
l\ilaywood. The thir,J line from the lower powe r house is 
built direct ly acrnss country to sub-station N u. 5 on the 
E lg in brnnch , and a long the right of way from thi s sub-sta ­
tion to \iVheaton, at which point it joins the pole line frum 
the Aurora branch, and the two three-phase ci1·cuits run on 
the same poles to sub-station N o. 3, with one ci rcuit from 
ther e to No. 4. Sub-~tation No, 6 is supplied by a single 
lin e running from sub-stat ion No. 5. 

A nother r-espect in which thi s transmission differs from 

VIEW SHOWING ARRANGEMENT OF THIRD RAIL AT CROSS OVER 

common. The telephone wires are transposed by tieing 
both to a single wide petticoat transportation insulator 
cyery fourth pole. 

No dir~ct-currcnt overhead feeders are needed , as the 
third rail has suffici ent carrying capacity to conduct all the 
current from the sub-stat ions to the trains, The overhead 
pole line , therefore, has only to carry the 20,000-volt three­
phase high-ten sion frede rs which supply the various sub­
stations and two telephone circuits, T he high-tension 
feeders are of standard aluminum cable equivalent to No. 
ooo copper wire. The poles carrying these lines are 40 ft. 
long placed 80 ft. apart. sixty-six to the mile. Tn towns 
the poles arc 60 ft. long. The system of high-tension di s­
tribution is very complete, and is arranged to sec11re free ­
dom from mterruptions of servi ce due to short circuits or 
breakages on any one 1ransmission line. The high-tension 
lines are mdicatcd by dotted lines on the accompanying 

the majority is in going under, instead of over , a nurnbe1· of 
other pole Enes. The usual practice is to carry the high­
tension lines over every other pole line. This line goes 
under all unusually high telephone,.pole lines, and at such 
places guard-wires art pnt over the lines, T he gua1·d­
wires are scnmg between 1-ectang ula r fram es surrounding 
the cross-arm, some of which can be seen in the back­
ground in the view taken :tt \Vheaton. 

, \t the crossings, which arc of sufficient length so that 
the car must drift fo r a di stance with 110 current, the an 
noyance to passengers from the lights going ou t will be 
obviated by putting up ~~ short section of t rolley wir e at these 
places, with which a small sliding contact-bow trolley on 
the ca1 roof will make contact- This will carry current 
enough for the lights un the car. 

The arrangement oi the direct-current feed and section­
ing of the line is a matter of much importance on a high-
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speed road of thi s kind, where the tl uctnations in load will 
be ex tremely violent. T he arrang·ement employed on thi s 
road is practically the same as on all interurban roads fed Ly 
sub-stations. The third rail Let ween any t \Y O sub-stations 
constitutes a continuous section fed from the sub-st:ition s 

SUB-STATION AND PLATFORMS AT l\\AYWOOD 

at each end . Sectioning of the third rail takes p!ace onl.:­
at the sub-stations. Each sub-stat iol1 will, therefore, feed 
both ways, and as long as there is no trouble on the line, 
a ll t he thi,-d-rail sections ,m the entire system will be con­
nected together through the medi um uf the sub-station bns­
bars and ieeder panels, so that there will be opportunity 
fo r the sub-stations to divide the load among each other 
as far as the conductivity o:f the third ra il w ill permit, and 
in case of 2 11 excessive load npon one section, the sub-sta­
ti on nearest will not be required to carry the total load. 
In case of a short ci rcnit on any section of a third rail th e 

SECTION THROUGH CABLE TERMINA L 

circuit breakers at th e 
two snb-stations that 
feed it will open, and 
it will be entirely di s­
connected. O n the 
double track part of 
the road , the third 
ra il s o n th e tw o 
parallel tracks are not 
to be conn ected to­
gether permanentl y, 
but fo rm two separate 
sec t i o n s connected 
throug h th e medium 
o f th e sub-station 
feeder panels and bu s­
bars, just as are any 
other sections. 

To the spcciali st in 
high-voltage switch­
boards and switching 
arrangem ents the in­
stall ation is of more 
than nsual interes t, be­
canse it is one of the 
fi rst la rge high-ten-

sion alternating-current cli strihntion plants to go into oper­
ation in which all th e switchin g will be clone on th e high ­
voltage side of step-up and step- clown transformers. E ach 
generator in the power house has its own bank of three 
t ransform ers , and each rotary convert er in th e s11h-stations 
has its ban k of three transfo rmers. In each case the trans­
formers are considered as a unit with the generator or con-

verter. Each generator is connected with its bank of trans­
fo rmers di rectly without any switches or circuit breakers. 
T n otl:er words, each generator and its transformers con­
stitute practi cally a 26,000-volt machine. Doing away with 
all low-ten :--. ion switching apparatus ;m<l depending on 
switches in the 26 ,000-volt circuit alone is a proposition at 
first nothing short of startling to those familiar with the 
high-tension work that has been done in the past , and espe­
cially that in the fa r \ Vest, where it is the practice to do as 
much of th e switching- as poss ible on the low-tension cir­
rnits Th~ manufacture of oil switches , which will with 
certa inty open circui ts of over 20,000 volts, has, however , 
materially changed the nature of the problem. Once a 
hi g-h-tension switch is introduced which is easily operated 
and certain in operation there are many reasons for doing 
way with th e expense and complication of low-tension 
switches. The oil switch, which has made this feasible. is 

THIRD-RAIL TAP AND CABLE TERMINAL 

of the sam•.: general type as that made by the General Elec­
t ri c Company fo r the Manhattan E levated power house in 
:Jew York. E ach leg of the switch is in an oil cylinder in a 
separate brick cumpartment. Tt is motor operated.a motoron 
each switch keeping wound up a spring which trips the 
:--. witch open or shut. A fter each operation of the switch the 
motor winds up the spring to make up for the amount it un­
wound du ring the operation. The motor is operated by 
direct current from the exciter panel, and is entirely auto­
matic in its action. The trip of the switch is also worked 
liy direct current fr om a small switch on the generator 
panel. Indicating lamps' on the generator panel show 
whether the switch is cpen or closed. 

Taking up the circuits in their logical order, on the sta­
tion-wiring diagram, the main current from the generators 
( 2300-volt three-phase) is taken directly to the low-tension 
terminals of its three-delta connected transformers, taps 
being take11 off between the generator and transformer for 
a potential transformer which supplies switchboard instru­
ment -; on the generator panel. Taps also lead off to a three­
pole, double-throw ::iii switch 0 11 a transfer panel, from 
which a panel governing an induction motor driving the 
exciter is rnn , and al so blower motor and lighting circuits. 
On the transformer panel the three generators are so con­
nected, as seen, to tht· two three-pole, double-throw oil 
switcres as to allow any of the three generators to operate 
the station circuits, which c1re run from the transfer panels. 
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The lighting circuits can be supplied either by direct cur­
rent from the exciters or by alternating cu rrent. The main 
generator current, after passing through its three step-up 

.i....i...1..1.'b"-........ 

\' d \t \.' \ • 

operated oi l switch, from which they pass to the a lternating­
current 26,000-volt bus-bars. T he reversal relay is a combina­
tion of current and potential coils so arranged as to trip 

✓ -~--~··- JI: .,_, , .» . ..... It \'-b ,.,.\<~ ¥.~ ..__.i: 

_/ l - \ 
AT WHEATON , ON THE AURORA, ELGIN & C HICAGO RAILWAY, SHOWING SIDEWALK CROSSING, SIGN AND STOCK GUARD. 

SUPERINTENDENT'S AND DISPATCHER'S OFFICE IN DEPOT AT RIGHT. HIGH TENSION LINES WITH GUARD 
WIRE FRA MES AT LEFT IN DISTANCE 

t ransformers and being 1 aised to 26,000 volt s, passes 
through current transformers, which are for operating the 

the g enerator switch should current start to flow from 
the line toward the generators. Direct current from 

TYPIC AL VIEW OF DOUBLE TRACK ON AURORA, ELGIN AND CH ICAGO RAILWAY 

ammeter, power-factor indicator, induction wattrneter and 
reversal relay on the generator panel. After passing the 
current transformers the leads are taken to the machine-

the ex.: iter circuit is brought tn the generator panel fo r 
controlling the main switch, which is located some dis­
tance from the switchboard. The gen erator and feeder 
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panels have no high-voltage wires upon th em whatever . 
From the generator panels the 26,000-volt bu s-bars pass 

to the high-tension feeder panels. Each f eecler passes first 
throngh a machine-operated oil switch similar to those in 
the gu1erator circu its. lt then passes a current trans­
former , which operates feede r power-factor meter, ammeter 
and the onrload relay , which closes the swi tch-tripping 
ci rcu it whenever the current flowing exceeds the amount for 
which the relay is set. The main feeder switches can also 
be operate•! hy a hand cont rol switch , as well as auto­
matically by overload. Other features of the power-house 
switchboards are made plain by the wiring diagram. There 
are three r 500-kw three-phase General E lectric generator s 

ato r i;anel s, and will act to open the oil switch in the in­
coming feeder in case the sub-station attempts to g ive cur­
rent to the line instead of receiYing it. This might happen 
at any of the sub-stations on a loop circuit in case of a 
short circuit on the high-tension lines between the power 
house and the sub-station. T he sub-station would then re­
ceiye current from the other direction, and feed back into 
the short C: rcuit. In case 1 t were desired as a r egula r thing 
to feed back from the sub-station because of some section 
of the high-tension lines being cut out , it would be done 
by adjusting the reve rsal relay to allow thi s. . \fter pass­
ing the current transformers, the incoming line is taken 
to the three-pole oil 111achine switch. The switch is con-

LONG CUT ON THE AURORA, ELGIN & CHICAGO RAILWAY 

now installed. The :26,000-volt wiring in both power sta­
tion and sub-station s i~ carried in brick flues or conduits, 
which isolates each Lircuit from adjacent ci rcuits. T he 
regular sub-station equipment for all the sub-stations com­
prises two 500-kw re tary converters with a bank of trans­
formers fo,· each. The sub-stations have basements which 
are air-tight, and in which air is kept under pressure by the 
blowe;· for cooling the transformer. 

Referring to the accompanying wi ring diagram of a sub­
station it is seen that one panel of the switchboard is de­
voted to the incoming 26,000-volt line. \rVhere there is one 
or more sub-stations beyond this one there is another panei 
devoted to the outgoiEg line to the next sub -station. The 
principal object of this is t0 make it possible to cut off the 
line b(yond in case of short circuit. _i\fter passing the 
lig-htning c1rresters the incoming line goes through current 
transformers which : upply current fo r an indicating am­
meter and the current coil s of a reversal r elay. This re­
versal relay is similar to that on the power-house gener-

trolled by a hand switch on the feeder panel, as well as by 
the reyersa l relay on that panel. From the oi l switch the 
incoming 1Lecl er goes directly to the bus-bars. The panel 
for the outgoing line and controlling apparatus connected 
therewith are similar to the incoming. except that the ma­
chine s,vitch is controlled by an overload relay, instead of 
a reversal relay, and there is an ammeter in each leg of the 
ci rcu it. The potential transformer fo r the r eversal relay 
on the incoming panel is connected directly to t he bus-bars. 
Current fo1· the operation of the machine switches is sup­
plied from the 500-volt direct current ordinarily , but when 
the converters are not in operation and the third rail is 
dead , the switches can be worked by curnmt from a small 
storage battery located in a cabinet in the sub-station. This 
is a 125-volt battery in series with a resistance. 

Each rotary converter has its bank of transformers con­
trolled by an oil machine switch. The alternating-current 
panel for each converter, while having no high-voltage 
wires upon it , is, to all intents and purposes, a high-tension 
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panel, because its instruments ancl controlling switches all 
relate to the 26,000-volt line before it passes to the step­
down transformers. A fter passing the main switch, which 
is operated by a hand switch or by an overload relay on the 
converter panel, the high-tension lines go through curren t 
transformers for the switchboard instruments, and then to 
the three main step-down transformers. JJotential trans­
formers for the switchboard instruments are on the low­
voltage side of these. The converter panel contains a 
power-factor meter, ammeter, voltmeter, ove rload relay and 
control ling switch. The controlling switch on all these 

The road is operated under despatchcr's orders given 
by telephone. At sub-stations train orders are received by 
the sub-station attendant fo r delivery. There arc also tele­
phone booths at all sidings and crossovers for emergency 
use when ca rs fall behind time. There are two telephone 
circuits the leng th of the line, one fur despatching, the 
other for genera l business. Double-throw, double-pole 
knife switches at each telephone instrument make it pos­
sible to talk over either circuit from any inst rumen t. 
Double-pole switches are provided at stat ions for cutting 
out sections of telephone line in case of trouble. Some 

INTERIOR OF SUB-STATION, AURORA , ELGIN & CHICAGO RAILWAY 

type-H oil switches is arranged on the principle of a faucet 
handle. The handle, or key, rotates to open or close the 
switch, standing vertical when the switch is closed, and 
horizontal when it is open. Indicating lamps show green 
when the switch is open, and red when it is closed. The 
rotary converte1·s can be started either by direct current 
from the third rail or by alternating current. The con­
verters are connected six-phase, as shown. \Vhen starting 
from the alternating-current end the three-pole double­
throw switch is first put up, thereby giving only part of the 
full voltage until some speed has been attained, when this 
switch is thrown down and the converter g iven full alter­
nating-current pressure through the reaction coils, the lat­
ter being fo r enabling the converter to make use of its com­
pound fi el d winding to hold up the voltage. T he three­
pole sta rtin £:, switch is mounted near the transformers on 
top of the reactive coi ls 

device for automatically cutting out booth telephones when 
not in use will be installed, so that careless trainmen cannot 
leave a telephone bridged across the line to the detriment of 
the effici ency of the circuit and to fall a prey to lightning. 
The stationary telephones are all Stromberg-Carlson make. 
Each car carries a portable telephone to connect in along 
the line. These are made by the Carl Electric Company. 

The rat~s of fare are approximately 1-½ cents per mile, 
an<l are about half the regular steam-road fare between the 
points reached. Because of the present limited equipment 
no attempt has been made yet to meet the steam-railroad 
monthly commutation rate~. All 5-cent fare.s are regis­
tered. Tickets are sold at sub-station waiting rooms and 
at terminals. Cash fares are receipted for by C"onductors 
with ,1 ticket like that used on the Orchard Lake Division 
of the Detroit Unitd Railway, which is illustrated else­
where in this issue in an article on the passenger department 
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of that system. The car shops are being built at Wheato11 , 
where also are the operating offices. 

At present writing the road has not been in operation 
long enough to have rnade it wise management to give the 
fast train service ultimately intended, because the roadbed 
is new and subject to settling, and the trainmen need time 
to get used to the service. The present service is a car 
every half hour from the terminal at West Fifty-Second 
A venue to Aurora. The Elgin line is not completed be­
cause of lack of rails, and at present writing the Batavia 
branch is not open, although almost ready. The run to 
Aurora is made in 1 hour and 15 minutes, making all stops. 
Cars stop at platforms along the line only to r eceive or dis­
charge passengers. Stopping platforms are all shown on 
the map. The time LO Wheaton, 20-} miles, is 42 minutes. 
There are twenty-four platforms in that distance, but in 
ordinary operation only about a quarter of thes E' require 
stops. The present schedule speed is maintained with great 
ease, and gives the company good reason to think that with 
track ballast settled the local trains between Chicago and 
Aurora can make the distance in one hour. A through 
service, stopping only at Wheaton and at some points within 
the Chicago city limits, is contemplated, with a running 
time of 45 minutes. The distance is 34.6 miles. The time 
required to go from the Union Elevated loop in Chicago to 
Fifty-Second Avenue over the Garfield Park line of the 
Metropolitan Elevated is 30 minutes at present, and could 
be reduced somewhat Ly an express service, which may be 
put on. A 45-minute run from Fifty-Second A venue to 
Aurora would mean that Aurora could be reached from 
the downtown district in Chicago in considerably less time 
and with iess annoyance than on the steam roads, to say 
nothing of the greater frequency of the electric cars. The 
infrequency of the 3tcam trains is one of their greatest 
drawbacks, as all Chicago people who have visited towns 
along the Fox River can testify. 

H~wever, this electric service needs no argument in its 
defense, because the traffic it has carried every day since it 
opened has demonstrated that the road is meeting a popular 
demand and also crea.:ing travel which did not before exist. 
Considering the newness of the road and the fact that some 
paving operations in Aurora have prevented the cars from 
running to the center of that city, or even leaving these out 
of account, the results are very gratifying. For two of the 
first ·weeks· of operation the gross receipts from the half­
hour local service between Chicago and Aurora were given 
by the management as $90LJ-.I9 per day. 

The service called for the operation of five cars. On 
Sundays the traffic has been enormous , and has sometimes 
swamped the ability o f the company to take care of it, even 
with two-car trains. One Sunday, Aug. 31, with only five 
cars in operation, the receipts ran as high as $1,872. One 
gratifying thing about traffic so far has been the amount of 
through business between Chicago and Aurora, which con -

stitutes the best and largest part of the business. And this 
is the very business which the increase in spec<l and oper­
ation to the center uf A urora will help. With the entire 
mileage of the road open for business, as it will be upon the 
completion of the E lgin and Batavia branches, and with 
fast through service inaugurated, it woul<l not be unreason­
able to expect that the gross receipts would be three times 
those at present. A llowing even a liberal percentage of this 
for operating and maintenance, as compared with other in ­
terurban roads, would leave enough for the investors in the 

OIL SWITCH AND TRANSFORMERS IN SUB-STATION 

securities to put the road on a solid financial footing. Of 
course\ these are unusually prosperous times, and all rail­
road earnings are abnormally high. On the other hand, 
while there may be temporary declines in receipts, the 
general average is sure to rise as time passes, because of the 
increase in the riding habit and the increase of population 
along the line. At the present time this road touches the 
southern edge of a number of old , thickly settled suburban 
towns. There is certain to be growth in these tmvns along 
the line of the road, a::; well as in the villages further out. 
Taken altogether, it is g ratifying to know that the prospects 
for this enterprise are so good, for it is a matter of interest 
to many more than the investors in this company's securi­
ties. The financial outcome of such an electric railway 
undertaking as this has :in important bearing on futur e 
development and investment in the electric ra ilway field; a 
matter in \Yhich both the public and all connected with the 
electric railway business are interested. 



STR EET RAIL\VA Y J OC R NA L. [VoL. XX. No. q . 

Washington, Baltimore and Annapolis Single Phase 
Railway * 

Ll\'. B . G. Li\i\li\lE. 

T he \Vashington, Balt imore & A nnapoli s R ail way is the new 
hi g h-speed electric lin e exte nd ing from th e subu rbs of \ Vashin g­
ton to Balt imore, a di stance of 31 miles, with a branch fro m Annap­
olis Jun ction to A nnapoli s, a di stance o f about 15 miles. The over­
head troll ey will be use d and sch edule spe eds of over 40 mi les per 
ho ur a r e to be at tai ned. T his road is to be the sce ne of th e fir st 
co mmercial operat ion of an entirely new system of elect ri c traction. 

The sp ecia l feature of thi s system is the use of singl e-phase al­
te rnating current in generator s, t ransmiss ion lines, troll ey car equip­
ment and motor s. It con stitutes a wide depa r ture lrom present 
types of r a ilway apparatus, and while r etaining the best character­
istics of the present standard direc t -current motor system the use 
of a lternating curren t makes it pos~i bl e to aYoicl many o f the had 
fe atures. 

The standard direct-curren t railway equipment pos,esses severa l 
character istics which fit it especially for rai lway senice. These 
characteri sti cs haYe been of suffici en t importan ce to overbalance 
many defects in the system. In fac t, a fa r greate r amount of effort 
and engin ee ring sk ill has been r equired fo r overcoming or n eutra l­
izin g the defects than for developing the good feat ures possessed 
by the sys tem. By fa r the most important cha racteri sti c possessed 
by the direct -current sys tem is fo und in the type of motor used on 
tht: car. The direct-current rai lway motor is in a ll cases a se ri es­
wound machin e. T he se ri es motor is normally a variable fi eld ma­
chin e, and it is thi s feature which has adapted the motor especially 
to rai lway senice. Shunt -wound motors ha Ye been tried and aban­
doned. A ll manner o f combination s of shunt , se ri es and separate 
exc itation ha\'e bet:n devised and fo und wanting, and in many 
cases the r eal cause of fa ilure was not r ecognized by those re~ pon si­
ble for the va rious combin ation s. T hey a ll missed to a g reater or 
less ex tent the Yariable fi eld feat ure of the stra ight series motor. 
It is true that a variable fi eld can lie obta ined with shunt or separat e 
excita tion, but n ot without cont ro lling or regulating dev ices; and 
the variation is not inherentl y automat ic, as in the ~e ries motor. 
Polyphase and single-pha ,e indu ction motors do not possess the 
va ri able fi eld feat ure at all, as they are essentially con <,tant -fi eld 
machines. They a re equi Ya lent to dir ect-current shun t or separately 
excited motor s, with con stant field strength, which have been unabl e 
to compete successfu lly with the seri es motor. The va riable fi eld 
of th e se ri es moto r makes it auto mati ca lly adj us tab le fo r load and 
speed condit ions. It a lso enables the seri es moto r to develop la rge 
torques withou t prnportionately increased curren ts. T he automati ­
cally Yarying fi eld is accompanied by corresponding variation s in 
the coun ter e. m. f. of the a rmatu re, until the speed can adj ust 
it se lf to the new fi eld conditi ons. T hi s feat ure is of great assistan ce 
in reducing cur rent fluc t11at1011 s, with a small number of steps in 
tht: regulati ng rheostat . A ny increase in current, a s r esistance is 
cut out , i s accompanied by a momentary increase in the counter 
e. 111. f., thus limiting the current increase to a less "alue than in 
the ca se o f a con stant field motnr. 

Next to the type of motor the greatest ad van tage possessed by 
the direc t-current sy~ tem lies in the use of a sing le current, or cir­
cuit . thus permitting the use of one trolley wire. T he ad van tages 
of the ~ing le troll ey are so well know n that it i '> unnecessa ry to di s­
cuss them. F or third -rail construction , the u se o f single current is 
of even g r eater impor tance than in the case of overhead troll ey. 
It is seen , therefore, that it is not to the direct curr ent that credit 
should he g iven fo r the great success of the present railway system, 
but to the series type of motor and the fact tha t up to the present 
time no suitable single-phase a lt ernating-current motor has been 
presented. 

Some of the undesi rable feat ures of the direct-current r a ilway 
system should also be con sidered. T he speecl cont rol is ineffici ent. 
A nomin ally constant voltage is suppli ed to the car , and speed con ­
trol is obta ined by applying \'ar iabl e voltage at the motor terminals. 
This varia tion is produced by th e use of re sista nce in series with 
the motor s with a loss proportional to the voltage taken up by the 
r es istan ce. By means ot the seri es-parall el a rrangement th e equi v­
alent of two voltages is obtai nable at th e motor te rmin als without 
the use of resistance. Therefore, with se ri es-par allel control there 
a re two effici ent speeds ,vith any given to rque, and with multiple 
control there is but on e effici ent speed with a g iven torque. A ll 
other speeds are obtained through rheostatic loss, anc; the g reater 
the r ed uction from either of the two speeds, seri es or parallel , the 
lower will be the efficiency of the equipment. A t sta rt the rhea­
static losses a re always r elatively large, as practi cally a ll the volt -

* Reaci hPfore the Americ an Institute of E lec trica l Engi neers , New York , 
Sept. 2ti, 1902. 

age of the lin e is taken up 111 the rheostat. For heavy railroad 
sen·ice, wher e operation for long periods at o ther tha n full and 
ha lf spee ds may be neceo.sa ry, the rh eosta ti c loss will be a very 
~e rious matter. 

Th e co nt ro llin g devices them selves are a lso a source o f trouble. 
.\n extraordinary amount o f time and o.ki ll has been expended in 
perfecting thi s apparatu s. The difficulti es increase with the 
power to be handled. Th e co ntroller is a part of th e equipment 
which is subj ected to mu ch more than ordinary mechanica l wear and 
tea r , and 1t can go wr o ng a t any o ne o f many point s. Th e large r 
th e equipm ent t o be controlled the m ore places a re t o b e found in 
the co nt ro ller which can give trouble. The be st that can be said o f 
the railway controller is that it is a n ecessary evil. 

A no th er limita tio n of th e direc t-current sys t em is th e troll ey 
vo ltage. Five hundred volt s is co mmo n at the car ;i nd 650 volts 
is very unu sual. By fa r the large r number of the ra ilway equip ­
ments in senice to-day are un suited for operation at 600 volts, 
and 700 volts in normal opera tion would be unsafe for practically 
all. Th e max in111m permi ss ibl e trolley voltage is dependent upon 
inh er ent limitatio ns in the des ig n of m otor s and controllers. The 
di sadvantages of lo w voltage appea r in the extra cost oi copper, 
etc .. a nd in the difficult y of collecting current. In h eavy railroad 
work the current t o be handl ed bec:omes enormous at usual volt­
ages. A 2-1-00-hp electr ic locomotive, fo r example, will r equire 
between 3000 amp s. and 4000 amps. at normal rated power and prob­
ably 6000 amps. to 8000 amps. at times. With the overhead troll ey 
these current s a r e too h eavy to be collected in the o rdinary man­
ner, and it is a seri ous problem with any fo rm of troll ey or third­
rail system which can be u sed. It is ev ident that for heavy se rvice, 
co mpa rable with that of large steam railroads, a much higher volt­
tage than used in our present direct -current system i'> essential, 
and th e use o f hi gh er volt :tgt: is destined to co me, proYided it is 
no t a tt ended by co mplica tions which mo re than ove rbalance the 
benefits obt ai ned . A further di sadvantage of the direct -current sys­
tem is the destructive actio n known as electrolys is. This may not 
be of g reat impo rtan ce 111 interurban lin es, chi efly because there 
is nothin g t o h e injured by it. In city work it s dan ge r s are well 
known, an d ve ry expen sive constructio ns are now used to elim­
inat e or minimize it s effect s. 

From the fo regoing state ments it is evident that an alternating­
current ra ilway sys tem to equal th e direct current should possess 
the two principal features of the direct current system, viz., a single 
supply circuit and the variabl e fi eld moto r, and to be an improve­
ment upon the direct-current system the a lternatin g current should 
avoid so me o f th e ~10re important di sadvantages incident to the 
pre sent direct current railway apparat us. 

The system mu st, ther efo r e, be single-phase. The importance 
of using sing le-phase for ra ilway wo rk is well known. Th e difficul­
ties and complica tions of th e troll ey construction 11re such that 
seve ral alternatin g current syst em s have been planned on the 
basis of ~in gle-phase suppli ed to the car, with converting apparatus 
on the ca r to tran sfo rm to direct current, in order that the stand ­
ard type of railway m otor s may be used. Such plan s are attempts 
to o bt2in th e two mo st valuab:e features of th e present direct cur­
r ent sys tem. Th e polypbase railway system , u sed on a few 
E uropean roads, employs three currents, and th erefore does not 
mee t the above requirement s. T he m otor for. th e alternating­
current railway sen- ice sh o uld ha ,·e the Yari able speed charac­
te ri sti cs of the series-direct -current m otor. The polyphase motor 
is not suitable, as it is essentiall y a constant fi eld machine and 
does not possess any tru e vari abl e speed cha racteristic s. Ther e­
for e it lack s bcJt h of the good fea tures of the direct -current rail ­
way syst em. A n ew type of m otor must th er efore be furni sh ed. 
as none of the alt ernatin g current m oto rs in commercial use is 
adapt ed fo r the speed and torque r equirem ent s of fir st-class rail ­
way se rvice. Ass uming that such a mot or is o btainabl e for o pera­
tion on a single-phase circuit , the next step to consider is wh eth er 
th e u se of al ternatin g in stead of direc t current on the car will allow 
some nf th e di sad vantageous fea ture3 o f the direct -current system 
to be avo id ed. Th e direct-current limit s of voltage are at once 
removed. as transformers can be used for changing from any de­
sired troll ey yoltage to any convenient motor voltage. Electrolytic 
troubles practi cally di sappear . As transformers can be used, vari­
at ions in supply voltage are eas ily obtainable. As the motor is 
assum ed t o have th e characteri stics of th e direct-current series 
motor, speed control without rheostatic loss is practicable when 
yoJtage control is obtained. Thi s combinati on , therefore, allow~ 
the motor to op era t e at relatively g·ood efficiency at any speed 
within the r an ge of volt age obtained. If th e voltage be varied 
over a suffici entl y wide ran ge the speed range may be carried 
from the max imum desired do wn to zero, and therefore down to 
starting condition s. With such an arrangement no rheostat need 
be u sed under any conditio ns, and th e lower the speed at which 
the mot or is o perat ed th e less the power required from th e line. 
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T he lea st power is required to start , as the motor is doing no 
work and there is no rheostati c loss. The losses at start a rc only 
those in the motor and transformin g apparatus, the total being le!,s 
than wh en runnin g at full spe ed with an equal torque. Such a 
system, therefo re, permits maximum eco nomy in p ower consumed 
by motor and co ntrol. This economy in control is not possible 
with the polyphase ratlway motor, as thi s moto r is th e equi valent 
nf the direct-c urrent shunt motor , with which the ri1eostatic loss 
is even g reater than with the series motor. 

The use of a lterna tin g current on th e ca r allows voltage control 
to be obtained in se veral ways. In o ne method a transformer is 
a rr anged with a large number of leads carried to a dia l or cont roll er 
clrum. The Stillwell r egulator is a well-known ex;i mple of thi s 
type of voltage control. Thi s method of regulatio n is suitable fnr 
small equipm ents with mode rate currents to be ha ndled. The con ­
troller will be subj ec t to so me sparking, a s in th e case of direct­
curr ent apparatus, and t herefore becom es less sa ti sfactory as the 
car equipment is incr eased in capacity. A nother method of co n­
trol aya il able with alternating current is entirely non-sparkin g. 
ther e being n o mak e-and -break contacts. Thi s con tr oll er is t he 
so-called "induction regulato r," which is a t ransformer with th e 
primary and secondary windin gs o n separate cor es. T h e voltage 
in th e seco ndary windin g is varied by shiftin g it s a ng ul ar positi o n 
in relati on to the primary . vVith thi s type of voltage controll er 
very large currents can be handl ed, and it is especially suitab le for 
heavy equipm ents. such as locomot ives. It is thu s seen that th ere 
is one m eth od of control avail ab le with a lternatin g current whi ch 
avoid s the inherent troubl es o f the direc t-current controll er. The 
induction reg ula to r is primarily a tran sformer, and a ll wea r and tea r 
is confined t o th e supports whi ch carry th e rotor. T h er efore the 
objectionable controll er of the standard direct -current syst em can 
be elimin ated, provided a suitabl e a lt ernatin g-current m otor can be 
o btained. This ideal type of controll e r is not appli cable t o the 
polyphc1. se ra ilway mo tor, in which speed cont rol can be obtained 
only throu gh rh eostati c loss. The polyphase control system i;. 
even more co mpli cated than the direct current , as there must be a 
rheostat for each motor and two or three circuit s in each rheostat. 
It is tlms a pparent tha t by th e use o f sin g le-phase alternating cur­
r ent with a n alternating-current mo to r having the cnaracteristic s 
o f th e direc t-current se ri es motor the bes t featnres of th e direc t ­
current system can be obtained, and at th e same time many of it s 
di sadvantages can b e avoided. 

This portio n of th e probl em ther efore re solves it self into the 
constn1 ctio n o f a sin gle-phase m otor havin g the characteristic s of 
the direc t-current seri es motor. There lre several types of 
singl e-phase alternating-current motors whi ch have thi s 
~~en es characteristic. One type 1s similar in general con­
struction to a direct-current motor, but with it s magn eti c 
circuit lamin at ed through out, and with such proportions that it 
can successfully commutate a lternat in g current . Such a motor is 
a plain se ries motor and can be ope ra ted o n eith er alte rnati n g 01 

direc t current and will have th e same tor que characte ri stic s in 
either case. Another type of mot or is si mil ar in genera l con strnc­
tion, but th e ci r cuit s ar e arran ged in a differ ent m ann er. The fi eld 
is connected direc tl y across th e suppl y circuit , with pro per cont rol 
applian ces in se ries with it. The a rmature is sh o r t-circui ted on 
it self ac ross th e brush es, and the brushes a re set at an ang le of 
approximately 45 degs. fro m the o rdinary n eutral point. Th e fir st 
of th ese two types of motors is the one best adapted ior operati o n 
in large unit s. 

This is the type of motor which is to be used on the vVashin gton, 
Baltimore & A nnapoli s Railway. Several motor s hav e been built 
and teste d with very sa ti sfac to ry r esults, both o n t he testin g stand 
and und er a ca r. Th e r esult s were so fayo rabl e that the sys tem 
was propo sed to th e Cleveland E ngin eering Co mpany, rep resen­
tin g the \Vashin gton, Baltimore & A nnapolis Railway, and, after 
investigati on by their engineer s, it wa s adopted. A description 
of the appa ra tus to be used on thi s road wi ll illu strate the system 
tn good acl,,antage. 

Single-phase a lt ernati ng current will be supplied to the car at a 
frequen cy of 16 2-3 cycles per second, or 2000 alte rnations per 
minute. The current fro m the overhead tro ll ey wire is normally 
fe el in by one troll ey at ap proximately rooo vo lts. \ Vithin the 
limits of the Di strict of Columbia two troll eys a re L·rnployecl, as 
by act of Congress the use of rail s as conductors is prohibited in 
thi s di stri ct, presumably on account of elec trolysis. In thi s case 
the trouble , of course, will not ex ist , but th e contract in g company 
has been unab le to obtai n permi ssio n for the ground ed circuit. 

The alt ernating curr en t to th e car is ca rri ed through a main 
switch , or circuit breaker, o n the car t o an auto-transfo rm er con­
nec ted between the trolley and the r eturn circuit. A t approxi ­
mately ,100 vo lts from the ground t ermin al a lead is brought out 
fi om the anto-tran sfnrmer and pa ssed through th e r egulato r to 
one term inal of th e mot or ~;. J'()f starting an d cnn trol lin g th e 

speed an induction regulat"r is used, wi th its secondary wi ndin g 
in se ri es with the mot"rs. Thi s secondary ci rcuit of the reg ulator 
can Le made either to add to nr subtract from the tran siurmer \'olt­
age, thus rai sing or loweri ng the voltage suppli ed u, the motors. 
The regulator th erefor e doc s double duty. The c"ntrollcr for di ­
rect-current motor s merely lowers the voltage sup1,lied to the 
motors, but cann ot raise it; but an a ltern atin g-current regulator 
can be connected for an intcr1111.::diate voltage and ca~1 either r aise 
or lower the motor voltage. In thi s way the regulator can be 
made relativdy small, as it handl es only the vari abl e cleme n t of th e 
voltage, and tlt e maximum voltage in th e se condary wi ndin g is 
but h alf of the t ota l var iati o n required. 

In the equipment s in que5tion, the range of voltage at the motor 
is to be var ied from, approx imately, 200 volts up to 400 volt s, 01· 

slightly higher. The tran sformer on the ca r wi ll supply 315 volts, 
and the secondary ci r cuit of the regulator wil l be wound to generat~ 
slightly more than 100 volts when turn eLi to the position of it~ 
1;1ax imu111 vo ltage. Thi s yo]tage of the r egulator is about one­
fourt h of that of the mot or s at full voltage. The regulator can 
consequ ently he made relatively small , in comparison with the mo­
tor capacity nf the equipment. It ha s been fou nd unnecessa ry tri 
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use much lower than 200 volts in thi s in stallation, as this 
a llows a comparatively low running speed, and approx imately 200 

volt s will be necessa ry to start with the r equired torque. T he 
greater pa r t of thi s vo ltage is neces"a ry to overcome the e. m . f. of 
self-induction in th e motor windings, which is dep endent upon 
t he current through the motor and is independent nf the speed 
of th e a rmature. 

T here will be four motors of roo hp on each car. Th e full rated 
voltage of each motor is approximately 220 volt s. T he motors 
are arranged in two pairs, each con sisting of two armatures in 
series, and two fi elds in series, and the two pairs are connected 
in para llel. T he motors are connec ted permanently in thi s manner. 
S ince voltage control is u sed , there is no necess ity for series-parallel 
operation, a s with short-ci rcuited motor s. To ensure equal volt­
age to the armatures in ser ies, a ba lancing or equali zing action is 
obtained by the nse of a small auto-t ran sformer connected perma­
nently across the two armatures in seri es, with it s middl e point con­
ll ected between them. The field s a re arranged in two pairs, wit!: 
two fields in series and two pairs in nmltipl e. T hi s parall els the 
fie ld s independently of the armatures, ,vh ich was formerly th f' 
practice with direct-curren t motors. It was a defecti,·e arrange­
ment with such motor s, as equal current s in the field did not en­
sure equal fi eld strength s in the motors, and the armatures con­
nected in parallel, therefore, wou ld Le operati ng in field s of unequal 
str ength, with un equal armature currents a s a direct result. vVith a l­
ternating currents in the fi eld the case is different. The voltage 
across the fi elds is dependent upon the fi eld st rengths, and the cur­
rent supplied to the fie lds natural ly di\'ides it self fo r equal magnet ic 
st rengths. T he chi ef advantage in para ll eling the fi eld s and arma­
tures independently is, that one rever sing switch may serve for thL 
fo ur motors, and one balancing transformer may Le used across 
lhe twopai rsof armatures. T he ord inary direct-curren t arrangement 
o f a rmatures in series with their own field s can be used with a 
greater number of switches and connections. 

T he general arrangements of the auto-transformer, regulator, 
motors, etc., is shown in Fig. r . 

The induction r egul ator or cont ro ll er, resembles an induction 
motor in general appea rance and construction. The primary 
wi nding is placed on the rotor , and the secondary nr lnw-volt age 
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winding on the stator. The rotor also ha !:> a second winding which 
is permanently ;,ha rt-circuited on iLself. T he fu nction of Lhis 
short-circuited winding is to neutralize the sel £- induction of the 
secondary winding a ,, it vasses from the magn etic influence of 
the primary. The regulator is wound ior two poles, and therefore 
is overated through 180 ckgs. in producing the fu ll range of 
Yoltage for the motors. One end of the primary winding of 
the r egulator is conn ected to the t rolley, and the other to a 
point between the regulator and the motors. It thus receives a 
va riabl e voltage as the cont ro ller is rotated. T here are several 
advantages in thi s a rrangement of the prima ry in thi s part icular 
case. First, the regulator is worked at a hig her induction a t 
start, and at lower induction when running, the running position 
being used in these equipments for much longer periods than re­
qu ired for starting. Second, when the motors are operating at full 
Yo ltage the current in the primary of the regulator passes through 
the motor s, but not through the auto-tran sformer or the secondary 
of the regulator. T hi !:> a llows considerable rednction in the size 
of auto-transfo rmer and regulator. T he motors on the car arc 
all of the straight seri es type. The armature and fields being 
conn ected in seri es, the entire current of the field passses through 
the armature a s in ordinary series direct-current motors. The 
motor has eight poles, and the speed is approximately iOO revolu­
tion s at 220 YO lts. T he general con struction is similar to that 
o f a direct-current motor, but the fi eld core is laminated throughout, 
thi s being necessary on account of the alternating magnetic field . 
T here are eight field co ils wound with copper strap, and all con­
uected permanent ly in parallel. The parall el a rrangement of field 
co il s a ssist s in the equali zing of the field strength in the different 
poles. due to the balancing action of alternating ci rcuit s in parallel. 
Thi s arrangement is not rea lly n ecessa ry, bu t it possesses some 
advantages, and therefo re has been used. With equal magnetic 
strength in the poles, the magn eti c pull is equali zed even 'with 
the armature out of center. The armature is similar in gen eral 
cc-n struction to that of a direct-current motor. The fundamental 
difficulty in the operation of a commutator type of motor on single­
r,hase alternating current lies in the sparking at the brushes. The 
working current pass ing t h ro ugh the motor should be practically 
no more difficult to commutate than an equal direct current, and 
it is not thi s curren t which g ives trouble. The real !:>ource of trouble 
is found in a local or secondary current set up in any coil, the two 
ends of which are momentarily short-circuited by a brush. This 
co il encloses the a lternat ing magneti c fi eld, and thus becomes a 
!:> CCOndary circuit of which the fi eld coi l fo rms the primary. 
In the motors of the \Vashington, Baltimore & A nnapolis Railway 
this commutation difficulty has been overcome by so des igning the 
motor that the secondary or short -circuit cnrrent in the armature 
coi l is small, and the commutating con dition s so nearly perfect that 
the combined working and secondary currents can be commutated 
without sparking. This condition being obtained, the motor op­
erates like a direct-current machine, and will g ive no more trouble 
a t the commutator than ordinary direct-current railway motors 
Experience covering a considerable period in the opration of 
motors of 100-hp capacity indicates that no tro uble need be feared 
a t the commutator. 

An extended series of tests were made with these motors at the 
W estinghouse shop!:> at East Pittsburgh, both in the testing room 
and under a car. Fig. 2 show s curves of the speed, torque. 
effici ency a nd power factor plotted from data from brake test s. 

It should be noted that the effici ency is good, being very nearly 
equal to that of high-class direct-curren t motors. The power 
fac tor , as shown in these curves, is highest a t light loads and de­
creases with the load. This is due to the fact that the power de­
veloped increa ses approximately in proportion to the current, while 
the wattl ess component o f the input increases practically a!:> th,, 
square o f th e current. The curve indicates that the average power 
fac tor wi ll be very g·ood. T he calculations fo r the vVashington, 
Baltimore & Annapoli s Railway sb ow that the average power fac­
tor of the motors will be approximately 86 per cent . 

The average efficiency of these equipments will be much higher 
during starting and accelerating than that of corre;,ponding direct­
current equipment s. a !:> rheo static losses are avo ided. \,\Then 
running at normal full !:>peed , however, the efficiency wi ll be 
slightly less than with direct curr ent. This is due t o th e fact that 
the alternating-current motor efficiency is slightly lower than the 
direct current , and in addition there are small losses in the trans­
for mer and the regulator. The alternati ng-curren t equipments are 
somewhat heavier than the direct-current, thus requiring some 
extra power, both in accelerat ing and at full speed. Therefore, 
tor infrequent stops, the direct-current car equipment is more 
efficien t than the alternating current: but for frequ ent stops the 
alternating current shows the better efficiency. T ests on the East 
Pittsburgh track verified this conclusion. But the better efficiency 
of the direct-current equipment, with infrequent stops, is offset 

wi th the altern ating current by decreased loss in the trolley wire, 
by reason of the higher ,·oltage used, and by the elimination of the 
rotary com ·erter losses. T he resultant efficiency for the system 
will therefore be equal to or bett er than that of the direct current. 

In the \Vashington, Baltimore & Annapolis Railway contract 
the guarantee given by the vVestinghouse Electric & l\l anufacturing 
Company states that the efficiency o f the ;,ystem !:> hall ti,~ equal to 
that of the direct-current sy~ tem with rotary con verter sub­
stations. 

There is one loss in the alternating-current system which is r ela­
tively much higher than in the direct current. This is the loss in 
the ra il return. Tests have shown that at 2000 alternations it is 
three to four times a!:> g reat a s with an equal direct current. This 
\\Oul<l be a seriou s matter in cases where the direct-current rail 
loss is high. But the higher alternat ing-current t rolley voltage 
reduces the current so much, that the alternating-current rail loss 
is practically the same as with direct current at usual voltages. 
In many city railways the direct-current rail loss is made very low, 
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11 ot to lessen waste of power, but in order to reduce electrolysis. In 
such Gt;,es the alt ernating-current rail loss could be higher than 
direct current, thus decreasing the cost of return conductors. Mon: 
nmnerous transformer sub-~tations, with copper feeders, connected 
to the r ail at short intervals will enable the rail loss to be 
reduced to any extent de!:>ired. As a frequency of 2000 alternation,; 
per minute is used, the lighting of the cars and the sub-stations 
was at fir st considered to be a se rious difficulty, due to the very di::;­
agreeable winking of ordinary incandescent lamp s at this frequency. 
Two methods of overcoming the winking were tried, both o f which 
,1 ere successful. One method was by the use of split phase. A 
two-phase induction motor was run on a single-phase 2000 alternat­
ing circuit, and current was taken from the unconnected primary 
circuit of the motor. This current was, of course, at approximately 
9r, <legs. from the current of the supply circuit. A two-phase circui t. 
,vas thus obtained on the car. Currents from the two phase.3 
were put through ordinary incandescent lamps, placed close to­
gether. The resulting illumination a few feet distant from the 
lamps showed about the same winking as is noticed with 3000 alter­
nations. With two filaments in one lamp the winking disappears 
entirely. A three-phase arrangement would work in the same 
way. 

A much simpler method was tried, which worked equally well. 
This consisted in the use of very low-voltage lamps. Low voltage 

I 
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a t the la mp t ermin a ls a llows the use of a th ick filam ent with con­
s iderable hea t inertia . T est s were made on lamJJ S of thi s type at 
a freq uen cy of 2000 a lt ern a ti on s, and the lig ht appea red to be 
as s teady a s that from the ordinary hig h-frequency incandescent 
lamp. T he low vo ltage is not objecti onable in thi s case, as a 
number of la mps can be r un in a series, as in or dinary str eet 
r;1 ilway practice, and an y yo ]tagc dc ~ired can r C"a dily be obtain ed. 
;ts alternating curr ent is used 011 the ca r . 

T here will be an a ir cumprcsser , <lriyen by a se rie s alte rnating­
curr ent m o tor , on each car, for supplyin g air to the brakes, and 
tor opera ting the cl r iYing mechanism of the c.ontroll er. The d etail s 
of thi s m echani sm a r e n ot suffici ent ly near com pletion to permit a 
descr iption of it. T he method u sed wi ll be on e which readily allow ~ 
operati on on th e multiple-unit syst em. 

The generat ing station contai n s some interesting electrical fea­
tures, but there is n o great d epartur e from u sual a lternating-cur­
rrnt pr act ice. There will be thr ee 1500-kw s ingle-phase alternator s. 
T hese are twenty-four-po le m achi n es, operating at eighty-three 
revolut ion s and wound fo r 15,000 volt s at the termina ls. They are 
of th e rotatin g fi eld type, wit h laminated m agn etic ci rcuit s and 
field coils of strap on edge. T he field coi ls arc held on the pole 
tips by copper suppo rt s, w hi ch se rve also a s damper s to assist in 
the para ll e l running. T he a rmatures are of th e u sual slotted type. 
Th e a rmature co il s a r e placed in partia lly closed slots. There arc 
fo ur coil s per pole. T h e proportion s of these machine~ are such 
t ha t good inheren t regu la ti on is obtain ed without saturation o f 
the 111 ;1gne ti c ci rcuit. T h e ri se in potential wit h full non-inductive 
load th rown off wiJl be approximately 4 per cent. c-\.n alternatin· 
estimate wa s fu rn ished for the generators proposing 20.000 volt s 
i1,stead of 15,000. T he simpli city nf th e type of winding u sed, 
and the low freq uen cy, are both fayorabl e tor the u se o f very 
high voltage on t he generator. c\s 15 ,000 ,olt s was cnn ~i d er ed 
a mply hig h for the sen-ice, the c;igineers for th e railway con ­
si dered it inach· isable to adopt a higher voltage. 

T here a r e t o be two exciters, each of roo-kw capacity at 250 1-e\'o­
luti on s. T he exciters are w ound for 125 , ·o lts normal. The 
a rmature of each exciter has, in a ddi tion to the commutator, two 
coll ecto r rings so that sing le-phase a lternating cur rent can be 
neliYered. It is the in tention t o use the excit er s as a lt ernato r s for 
suppl ying current to th e syst em fo r li gh ting when the large 
generators a r e shut down at night. The m ai n station switchboard 
comprises three gen era tor panel s, one load panel. and three feeder 
p an els. High-t en sion o il-break switches are to be pro,idcd, op­
era t ed by m ean s of cont roll ing apparatus on t he pan els . T he 
switches, b u s-bar s and a ll high-ten sion apparatu s will be in bri ck 
compartmen ts, separate from the board. In each gen erator circuit 
t h ere are two non -automatic oil -break switches in serie s ; and on 
each feeder circuit there are two overload . time-limit , o il -b reak 
switches in seri es. The two oi l-break switches in series on the 
same circuit , can be closed separately, an d then open ed to t est 
t he switch es without closing th e circuit. \ Vith the switches in th -:' 
closed pos it ion they are both operated at th e same time by the 
controlling appa ratus. t o ensure open ing of the circuit. and to put 
less stra in on the switches. a lthough either on e is capable oi opening 
the load. T here will be nine tr,1n sformcr sub-station s distributed 
a long the rail way lin e. Each station will contain two 250-l,rn· 
o il-cooled lowering tran sformers, supplying approxi m a tely IOOCJ 

volts to the trolley system. Two transformers are used in each 
sta ti on so that in case of accident to on e tran sformer the station 
wi ll n ot he entirely crippled. It is the intention of the railway 
company to operate a direct-cu rrent road already equ ipped with th e 
direct-current syst em. The p resent dir ect-curr ent car equipmen ts 
a r e to be r etained. hut th e current will be supplied from a rota ry 
ccn verter sub-qation fed from the m ai n system of the \ Vashin g ­
ton, Ba ltim ore & A nn apoli s R ai lway. A s thi s sy stem is s ingie 
p hase. it is n ecessary that .s ing le-phase rota ri es be used in the 
sub-s tati on s. T here are to be two 200-kw 550-Yolt rotary con ­
Yerters. These a r e four -po le. 500-reYolution machines. The gen­
e ral con struction of these machines is \'e rv s imila r to that of th e 
\Vestinghou .se polypha se rota ry conycrtcr s- Th e a rmature resem­
hles that nf a pnlypha se rot a ry, except in th e number nf coll ector 
l"ings. and in certain deta il s 11f the propnrtion s mad e necessa ry 
by rea son of I he u ~e of ~i ngle -pha se The commutating propor ­
ti on s a r e so good that any reac t ion s du e to the u se o f single-
11hast· wil l r esult in no injuriou s e ffect. The fi eld construction is 
s imi lar to that of a polyphasc rotary. The laminated field poles a r c 
p1 nyidcd with dam pers of the ''gri d" o r "cage" type, ;:i form u sed 
at present in the \ Vc ~tingho nsc polypha sc rota r y co1wcrt er s . The 
dampers .~e n-e lo prncnt hunting, as in the polyphase machines, 
and a lso to clamp o ut pubati,ms due tn sin g le-phase cnrrents in 
th e armature. Th e damper acts to a certain extent a s a second 
ph a se. Each rotary com·crter is ~ta rt ed ;111 d brought to synchrnn ­
nn s speed hy a small seri es altnnaling-currcnt 111 n lor nn th e end nf 
the slia ft. Tlw ,·n lt agc :it th e mntnr terminals can lit' c1di11 sted 
e ither h_v )nor.~ from th<' lowering- tran ~formn or by re .s istnnre in 

~nics with the rnut()r , ~o tha t true synchro11 uus ~pee d can be 
gi1·en to t he rotary con1·ert er bcfure thruwing it nn th e a lt crn a ting­
cnrrent line . 

From the preceding dcscripti(ln of thi s sys tem and the apparatu s 
u sed on it, som e con clus ion s m ay be dra\\'n a5 tn the vario us fi eld s 
where it can be a pplied to advantage. ft is c,·iclent th a t a gue,d 
field for it will be on interurban lo ng-di~tan ce lines such a s th e 
vVashington, Balt imore & Annapoli s Rail way. On such r ailway s 
l1igh-trollcy volt age and th e absence of con ycr ter sub- station s arc 
,·cry important factor s. 

For h eavy railroading, also, thi s system po ssesses many ideal fea ­
tures. It a ll ows efficient operation of large equ ipm ent-, at prac­
ti ca ll y any speed a nd a ny torr1ue, and a lso avoid s the con troller 
tro ubl es which are C\'er pr esent w ith la rge di rect-cur rent cr1u ip­
m ent s. It a lso permit s the u se of high -t ro ll ey vol tage, thus r educ­
ing th e cu rrent to be collected. In th is cla ss of se rvice the ad­
, antages of thi s a lternating-current syst em a re so great that it 
i., pn ~sib le t hat heavy railroa din g \\·ill prove to be it s special fi eid. 

For genera l city work, thi s system may n ot find a fie ld fo,· 
~ome time to come. as the limitations in the present system arc n ot 
sn great that there wi ll be a ny urgent n ecessity for making a 

change. It is probable th a t a t fir st th is system w ill be a pplied t o 
new railways, o r in changing m·er st eam roa d s rather than in 
r eplacing existing city equipments. One difficulty with wh ich the 
n ew system wi ll have to contend is due to the fact that the a lter­
nating-current eq u ipments cannot conven iently opera t e nn exist ­
ing city lin es. as is the present practice where interurban lines run 
il'to the cities. It will be preferable for the alternating-current 
system to ha ve it s ,qwn lines throughout , unl ess Ye ry considerable 
complication is perfnitt ed. \Vhen th e alternating-current system 
a pplied t o interurban am] steam rai lways fin a lly becom es o f 
predominant importance, it is probable that the ex isting direct-cur ­
rent railways will gradua lly be changed tn a ltern at in g current, as a 
matter of conven ience in tieing the severa l lin es together. 

.\ s wa s s tat ed. a lt ernatin g-curren t equipm ents cann o t co11\"e11i­
cnll y be operated on direct-curr ent lin es. It docs not follow, how­
c,·er. that th e m otor will n ot opera t e on dir ect cur rent . On the con ­
trary, the motor is a fir st-class dir ect-current machine , and if sup ­
pli ed with suitable cont rol apparatus and proper voltage it will op­
erate very w ell nn th e direct-current lines. This wuuld r equir e that 
the motor s be connected normally in seri es, as the vo ltage per motor 
is low. 

A compl ete set of direct-curren t control a ppa ratus would be 
n eeded w h en the alternating-current equipm ent is to be run 011 

direct current. and con siderable switching appar atus would be 
necessary for di sconnecting all the alternating-current control 
system and connecting in the direct current T he complica tion 
of such a sy stem may be suffici ent to prevent its u se. at leas t fo r 
:' ometime to come. 

In some cities very strict la\\"s a r e in force in regard to the 
,·oltage variation s in va riou s pa rt s o f the track system. The 
permi ss ible variations are so small, in som e cases. that an enor­
mou s amount of copper is u sed for r eturn conductor s; and in som e 
c;i ses specia l boosters a r e u sed in the return circuits to ayoid la rge 
differences of potential between th e va rious part s o f the track 
system. The object in limiting the conditions in thi s manner is 
t0 avoid troubles from electrolysis. T he a lt ern ating-current sys­
tem wi ll. of cou r se . remedy thi s. 

For city work, it is probable that voltages o f 500 or 600 would 
b, empl oyed in~tead of rooo or higher . The t r ansformers and con­
trollers can be d esigned to he rea dily changed fr om full to hal f 
w,ltage. sn that low n ,ltage can he used on on e par t n f th e line. an d 
high voltage on another. As th e ca r equipmen ts of such railways 
are u sually o f small capacity, it is probabl e that speed cont rol will 
Lie obtained by mean s of a tr an sfo rm er with a large number of 
leads ca rried out to a control clrum. rather than by means of th e 
inducti on regulator. as the latter <lcvicc is much m ore expen si·,·e 
in small unit s. Thi s is chi efly a questi on of cost. and if tb e a d ­
,·antag-cs nf th e in duction r egulator are found tn nye r \\'eigh th e 
objection nf the higli fir st cnst. then it \\·i ll b1: u ser!. eYC'll 0 11 

~mall cqui nmenb. 
In th e \ Va shin gton. Baltimore & A.nnapoli s R ai lway. t lw gen­

erators arl' wutmd for single-pha se. In th e ca~c nf large r ower 
s tation s with many feeder s. the generator ~ may lw wnnnn fn r 
tLree-pha sl'. ,yilli si ngl e-pha.sc cir cu it.~ ca rri ed ou l I n the l ran,­
former sub-station, o r three -pha se tran smi ss iun 111 ;1y li e 11 ~erl, with 
the tran sform er s conn ected in such a m ann er ;1s \\'i ll gi,·l' a fairh· 
well -ba lan ced three-phase load. 

There ar e many a rr a ngement s and cnmbin ations of apparalu, 
made poss ible by the u se nf a lt ernating current in the car equip­
ment ~. w hich haYe not been m ention ed. ;is it is impracticable t" 
g i,·c ;1 full descr ipti on o f all tha t can he clon e. But enough k1, 

bee n prcse ntl'd In , utlin,: the apparatus ;ind 1 .. indicalL' the Jl" ssi-
1,ilitics nf thi s 111 ·11· , yslC'111 which is snnn In ,,,c t]i r tc ,t nf co111-
l1H' rcial sn\'icr. 



RECENT TRACTION APPARATUS 

The S K C 401 Railway Motor 

T hi s motor , which has r t cently bee n brou g h t o ut bv th e Stanley 
Electric :Manufacturing Company, is des igned for city a nd sub­
urban sen- ice and has a rati ng of 37 1/2 hp , based on th e usual sh op 
test of 75 degs. F. ri se at the expira tion of one h o ur 's run at ful l 
load. ,-\ s a matter of fact, howe\·er, o n accou nt of the ve ntilatio n 
of the mo tor th e temperat ures actually r eached in se n-i ce a r e eon­
siderablv below those that might be expec ted in view of thi s 
rati ng. · Th e frame is approxim at ely cylindri cal in shape and is 
divided h ori zo nta ll y in to tw o hal ves, which a r e h eld toget her by 
four bolt s. O n the side furth es t from the ax le th ere a re two eye 
bolts o n th e lower half. whieh fit o n h oo ks cast in th e upp er hal f. 
The lower h alf can be swun g clown by taki ng out th e t wo bolt s 
nea rest the ax le, leaving it hanging o n the two eye bol ts and th eir 
hook s. If it is cl es irecl to r emove th e lower half entire ly all fo ur 
bolts a re r e mon d and th e lowe r frame dropped into th e pit . by 
suitable jack or tackle. 

Th e pole pi eces are mad e up of soft laminated stee l punchin gs, 
riveted togeth er and a tt ac hed to th e frame by bolt s pass ing 
throug h the frame and tapped into a large ri ve t in th e center of 
the pole pi ece. Each pol e piec e h as a flar e or offset a t the arm a­
ture encl , which , b esides h oldin g the fi eld coil in place, al so eff ec ts 
that di stribution of the magnetie flu x ent erin g the ar--nature whieh 
re sul t s in th e best commutation . 

T h e arm a tu re beari ngs 2r e babbi t-li:1e<l ca~t-iron shell s. Th ese 
'1re of ample size . the co mmutator b earin g bei ng 6½ ins. lo ng and 

STANLEY MOTOR-OPEN 

th e pinion bearin g 7¾ in s., sn th at th e wear of bearings, whieh 
ha s been such a fr equent source of tro ubl e, is redueed to a mini ­
mum. The be ar in gs are held in place by bearing caps bolted to 
g rease d boxe s cast in th e upper half of the fr a me. Th ,~ eaps them­
se lves a r e entirely separated fro m th e lower half of th e frame so 
that th e lower half may be removed, leav in g th e armature sup­
ported by th e upper half. If desi red, however, tire caps m ay be 
removed befo r e the frame bolts a nd th e armature lower ed with the 
lower half of the frame. The eaps are dee p and holl ow, furn ishin g 
a mple oil cellars, and the bearings are kept lubrieated by wieks 

bearing agai nst th e shaft. Grease boxes fitt ed with sprin g- closed 
cove rs are cast in th e upper half of the frame and proi ect over the 
bearings, furni shing an fclditional source of lubri ca ti on in case th e • 
o il run s out or the bearin g begin s to h eat from otl1Lr eauses. A 
space is left between the bea rin g cap and th e fr am e, tl iroug h whieh 
pro ject s the oil g uard on the armature shaft. Any oi l escaping 
from th e bea ri ng is thu s thrown outs ide of th e mow r and pre­
Yen ted from reachin g o r injuring th e field or a rmatu re . Th e axle 
hea rin gs resembl e th e armature bearin gs in their µ-e n f'ra l eon­
structio n. T he field eoi ls a re wo und with square wire thoroughly 
in suldtecl. By a ll owin g ample roo m in th e fram e easti ng th e de­
sig ner s have been a ble to u se a flat coi l, so th at the wire is no t in­
jured by bending after bein g remov ed from the form on which it 
i~ WOt!n cl . 

Th e m ethod of bringin g out th e termin als of the fi eld co il s is a 
fea ture whieh will be app recia t ed by th ose who have had experi­
ence in th e r epairin g of str eet ra ilway motors. Th e inner end of 
each co il is attache d to a flat, fl exib le co pper strip. whi,b is 
brou g ht out throu gh the in sul atio n. and the strips fr o m the several 
ends a re elampecl togeth er. The o uter end of each co il is attaehed 
tn a rubber-covered fl exible wire seve ral feet in length. These 
wire s a re brou ght through approp ria te holes in th e frame and are 
attached to th e car wiring on the outsid e. This r emoves th e 
danger of broken fi eld wi res at the t erminal s inside of th e motor 
and mak es it impossibl.e fo r a repair man in replacing the eoils to 
conn eet them in th e wrong order. Th e coil s after wi nding are 
r!ri ed in an ove n and, while hot , a r e dipped in an in sulating com­

pound. which fill s the spaces between th e wires and 
prevents th e entran ce of oil or moi sture. The eoils 
a r e then wrapped in layers of rope paper , mica and 
tape. with leatheroid protect ion where ther e is a 
li ability of ehafin g, and are finally tho roughly 
japanned and baked. The company's exper ience in 
in sula tion o f high voltage coil s irtdicates the very 
best r esult s in insulation of both fi eld and armature 
coils in thi s way. 

T he armature is unusually well venti lated. Large 
duets, pa rall el to the shaft , a ll ow the air to enter the 
body of the armature and ventilat ing duct s, perpen­
dicular to the shaft , a llow the heat to escape from the 
inter io r of the iron . The magnet ie den sities of arma­
ture co re and teeth are so proportion ed as to insure 
good conimutation a t heavy overl oads. and the ample 
venti lation protect s the in sulat ion from injury by 
r eason of these over loads. 

T he armatur e encl -ca stin g project s above the le, ,~1 
of the co il s so a s to proteet the end-windings from 
ll1Jnry. T hi s casting, being wel l co red out and well 
\'entil ated, is light and a llow s ample access o f air to 
the windings. 

The armature eoi ls a re form -wound, dipped and 
thorough ly in sulated with oil ed linen and tape. T he 
band wi r es holding the coi ls in place lie in grooves 
below the general surface of the armature, so th ;it 
even if th e bea rings wear down the face of the iron 
protec ts the armature band s from injury and thereby 
avoids a source o f trouble fr equently experienecd 
in earli er types of motor s. 

The commutator is carefu lly des igned and solidi / 
construct ed. T he bars are clamped together in a jig 

1Yi th micani ,e in sul a tion between and baked to so ft en or remove the 
c- hell ae or other cementing materia l. The elamping sc rews are then 
tightened and the bars drawn solidly together. The ends are th en 
turned to gage and the insul at ing heads and end elamps fitted int,, 
place, after which it is again baked and th e end clamps set up and 
loeked into position. 

A neat eover over th e co mmutato r permits in sp l:cti o n of the 
same and rep lae ing of bru shes. A noth er hand hole at th e bottom of 
th e moto r allows inspection from below. This h ole is fitted with 
a ventilated cover filled with a sponge, which prevents the en-
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trance of dust, but a llows a ny water in the bottom of the motor to 
escape. 

Th e mo tor is not watertight, in the sense tha t the entrance of 
water int o it s interior is absolutely prevented. The object has 
been t o desig n a well-ventilated motor from which th e h eat from 
the interior, as well as any water, can readily escape. There are 
ventilating spaces under the cover of the motor , as well as at th e 
opposite end , through which the a ir can ent er the ar mat u re body, 
to be thrown out through the perpendicul ar ventilating ducts in 
th e armature. Ventilating ducts arc a lso provided in the pole 

STANLEY MOTOR-CLOSED 

pieces, corresponding to those in th e arm ature, an arrangement 
which results in a very free circulation of a ir in th e interior of the 
motor. Gear and pinion for thi s moto r are furnished with four 
standard r ati os of r eduction. Th e fo llowin g tab le g ives approxi ­
mately th e gearings ordinaril y used for differ ent kind of servi ce: 

CHA RA CTER OF SERVICE. 

Pinion 
Freight . . . . . . . . . . . . . . . . . . . . . . . 15 

O rdinary Passen ger . . . . . . . . . . . . . . . . . . 17 
.Medium Speed ....................... 19 
High Speed.. ...... .... ........ 22 

----♦-+---­

Track-Laying Cars 

Gear 
69 
67 
65 
62 

Ratio 
4.60 

3-9-1-
3-42 
2.82 

The accompanyin g cut illustr a t es the track-layi ng car manu ­
fact ured by the R obert s Car & vVh eel Company, of Three Rivers, 
Mich. A ::;pecial feat ur e of this car is rhat the frame is fas tened 
together by double blind tenons at each end of the fo ur cross 

TRACK LA YING CARS 

s ill s ard four ¾- in. rod s runnin g full width of car; a lso with two 
diagonal truss-rods to keep it in perfect tram. For standard-gag e 
track the measur ements of th e car over sills a re 7 ft. 8 ins. x 6 ft. 
3 in. It is equipped with cast-iron wheels 16 ins. in diameter 
with chilled tread 4 in s. or 6 in s. wide, as required, on steel 

ax les .1 in s. i11 diameter with bablJ1ted brJxes. The tool Lox is in 
the ce1:ter of the car. T h ere are steel 1 ulls an d draw-hook s at 
each corner, and the cross sil! s are platt>d with iron. This car i~ 
built for any gage track . 

---- •♦• 

A Remarkable Specimen 

The illu stration herewith shows a straight line hanger and ear 
which were taken from the line of the Mill Creek Valley Street 
Railroad Company, St. Bernard, Ohio. The damaged appearance 
nF the hanger and ear was caused by a dead short -circuit between 
the troll ey and ground. It seems that in some way the positive 
tro lley wire came inlo contact with th e negative wire on 
nne of the car s, causing a short -circui t of the line. The circuit 
lircaker ,, !icing set at 2000 amps., wo uld 1wt npen up until th e engi-

DAMAGED HANGER AND EAR 

neer opened the circuit by pulling out the breaker, and at the time 
that was clone, he noticed that the short-circuit was carrying 150 

amps. 
A n examination of the cut will show the extremely disastrous 

nature of the a rc caused by the shor t-circuit, which wa s sufficient 
to melt enti rely away the end s of t he troll ey ea r, and also the lowe1 
part o f the skirt of the hanger supporting it. The hanger in ques­
tion was a type D hanger , made by the Ohio Brass Company, of 
i\Ian sfi eld , Ohio, and the in sulation was its well -known "Dirigo" 
make. Despite the fact that the hanger and car were so badly 
damaged by th e arcing that the stud bolt of the hanger was var ­
t ially melted away an d fused on to the bo ~s of th e ea r, t11e in sulation 
was practically uninj urecl, with the exception of a slight charring of 
it at the lower edge of the insulated bolt. A test of 500 volts 
afterward applied between th e hanger ca sting and ea r showed that 
the insulation of the hanger was still perfect, a fact which, in itself, 
,.,1eaks well for the heat-resist ing and insulating properties of 
·•Dirigo" in sulation. 

-----+-♦-♦-----

The first electri c train over the Sixth Avenue Divi sion of the 
Ilfanhattan Elevated Railroad, of New York, was run from South 
r-crry Station to Fifty-Eighth Street on Sept. 29. The train con­
sisted of three ca rs similar in con struction to those which have hee11 
in u se on the Third Avenue divi sion, and later in the afternoon 
a second train of six car s wa s sent over the same line. The test 
having been made success fully, the company is now prepared to 
open the regular Fifty-Eighth Street and South Ferry service, 
which was di scontinued several weeks ago on account of the co;il 
shortage. Preparation s a re practically complete fo r in sta lling the 
elect ric service on the Ninth Avenue divi sion , and it is probable tint 
a trial trip will be made over thi s line within a few clays. The com­
pany plan s to start the regular schedule of electric trains over the 
Ninth Avenue divi sion on Nov. I. 
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Robins Belt Conve,yors in Po wer Houses 

Th e acco mpanying drawings ~ce m to illust rat e two in stances of 
the bruadening u se of R ob ins bel t co1weyors in the fi eld of coa l 
a nd as h h a ndling. These conveyors haY e prayed th emselvc t o be 
especia lly ada pt ed for car ry in g coal under various co ndition s, as 
t h eir u se h as been foun d to r edu ce th e breakage of coal t o a m ini-

RICHM ON D T ERRACE 

tween th e se t s of idler pulleys. The la tt e r con sis t uf three cas t-iron 
pulley s runnin g 0 11 hollo w stee l sh af ts, whi ch , in turn. are h e ld Ly 
two cast-iro n brackets. Lubrication is accomplished by fo rcin g 
g rease int o th e shafts with compress ion g rease cups. Th e g rease 
ent ers the b earing at the center a nd is co n s ta ntl y furced toward 
both end s whe r e it iu rm s a co llar which keeps o ut dust and dirt. 
The R o bin s pat e nt t ripper is propell ed by th e m o t io n of t h e con-

1· eying belt , whi ch is co 1111 ectcd \\it h th e 
driving wheel s th rough spur gears. It 
re,·e r ses it s direction automatically at 
ei ther en d of it s run, tlrn ~ tra,·eling con ­
s tantly bad, a nd fo rth, a ll the while di s­
tribu t in g its lnad as it goes. 

Fig s. r a nd 2 illuqrate the cmw eyor 
m achinery in the ,tat ion of th e Ri chmond 
Light & R ai lroad Company at Living­
ston , Staten I sland . The timber pocket 
is of 1600 ton :, ca pa city a nd was er ected 
on a pil e sub-::- tructurc. Coal i:, takt·n 
fro m barges m oored a longside the po cket 
by a o n e-ton Hayward ., ll oYel o perated 
by a Lidgerwoud s team en g ine. T h e 
coa l is crushed , \\'l'ighecl an d del iHred ; 
the crush er a nd wei1 hing hop per are 
m ounted on a lra ,· eli ng frame , the boom 
b eing the R olJin s Com ·eying B elt Com­

:i:1G. r--PLAN OF RIC HMOND LIGHT,'& RAILWAY POWER EQULPM EI\T 

pany's balan ced ~hea r leg ty pe operated 
by one m an . Th e coa l is 1Yithdram1 

fro m the s torage puck ct by chutes in 
11111 lt l. H ut. tho u g h they haY e been used fur yea r s at brea ker s . 
11·,tsheries . s hipping piers, coa l pocket s, lncomotiY c coa lin g s ta ­
ti o n s a nd in h a ndl in g th e coa l r equired a t ,·ario u <; industri a l 
pl a nt s. th e in !:>ta ll a t ion s here de sc r ibed a r c th e fir st cases of th e 
u se of th es e con1·cyors to take care of t h e entire coal su pply oi 
la r ge qation s for gen erat in g elect r icity. For thi s service th eir 
large ca pac ity is of great importan ce. as i s al so th e ir lig htn ess a n d 

.;,, , .. . 
t..!" ·~~ • ·· ·-, .·!.->' 

the bo tto m 
a belt r6 
then n ses 

d eck ing . 1\'h ic h feed s a R ob ins crnneyor with 
111 s. \\'irlc. which pa sses un der th e pocket a nd 

,111 an incline to feed the tra n s ,·erse belt-co11 -
yeyu r No. 2. w hi ch pa sses m ·er t he r a ilroad tracks . Co1ney,1 r 
No. 2 d e li, ·e r s coa l to a lo ng cum-cyo r , w h ich exte nd s throug h 
th e boil e r r1t o111 <; a nd d elive r s coal a ut o matical ly in to su sp e nd ed 
steel bunkers . Thi s is e ff ected by m ean s of a Rob ins a u tomatic 

CoHvcvoA No. 1 

FI G . 2. -COAL AND AS H HAND LING APPARATUS AT RIC HMOND LIG HT & RAILWAY PLANT, STATEN ISLAN D 

the .,mall amount of space they occ upy. .\ t the shippin g pier of 
th e Dominion Coal Company at L ou isbur g, Cape Breto n. 7_:;o to n s 
of coal per h our are h andle d o n a 36-i n . R obin s b elt com·eyor. 

Th e Robin s pa t ent com·eying be lt i s provided wi th a h ea ,·y 
ruhher coyer nn t h e carry in g side. thi c ker in th e ce nt e r than a t th e 
ed ges. th e reiniorccmcnt at the cc ntt'r se ni11 g tu pn·,·en t a hra~ion 
11·hne t h e \\'ear is h ea,iest. \\':1il e the :, tiff er si de s mak e the belt bend 

n1 or\' ea~ily a t 1he Cl."nter ;irn l l> \, ttcr presen·e it s rou~]i shape 1) -::, 

and se lf- rners ing tripper. T h e conveyors h a ,· e a capac it y o f 125 
t o n s p er h o ur . The coal is h a ndl ed w ith o ut du,t o r break age an d 
th e co n veyo r s run no ise lessly. T h e as h es arc r emo\'ed by a steel 
tip-ca r. whi ch i~ c lcYated w h en full o n a plat form e levat o r, to a 
co n ye ni e n t dum p in g point for loadin g ca r s hy a chute. 

Fi g. 3 ill11 ,-. t r:tt1:,-. th l' coal and ;1~ h handl ing apparatn~ a t the 
King , liridge p.,1,·1: r sta tion of t ht: Third .\1·e11uc R ai l ro:1d C om ­

pany , now b e in g e rec t ed by W est in g h o use, C l_mrch , K er r & Co., 
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The coal at thi s station will Le unloaded by a on e-ton power :,h ovel 
rigged o n a stee l " steeple" tower which is of unu sually heavy 
con:, tructio11. The eng in e lur overatin g the shove l was Luilt 
especially fo r thi s plant by the L idgerwood .Manufacturing Cu111-
pany and has cy linders 16 in s. x 2-1, in s. The truck is moved by a 
simila r engine with TO in . x 12 in. cylinder s. The power sho,·cl 

:~~- . --":~-,';,-~ 
' < 

promptly upc11 ed tli e ],.m:, tcr upcrates as a mutor, rc;, ult ing in va r i 
aLly in overloadi11g tltc l·irc11it and 11 "t infre(itt entl y in se ri ou;, me­
chani cal in j ury to the bnos tcr itself. Whrn used for the prot ec tion 
of gcnerat"rs running in parallel , the circuit breaker prevent~ 
injury to the machines Ly maki ng it im:m~siblc to conn ect them in 
parallel until their voltages a rc properly equali zed. The breaker 

iilE!:.d':tii.,;. --~tt;~· 

FIG. 3.-HANDLING COAL AND ASHES AT THIRD AVENUE RAILWAY PLANT, NEW YORK 

deli \' ers coal to a receinng hovper ,,·hich has a full-l eng th grizzly 
and by-pass t o deli\'er fin e coal to the duplex weighing hopp ers . 
Large lumps of coal pass O\'er the grizzly to a powerful \Vesting­
hou se coal cracker, which deliv ers to the duplex weighing hoppers. 
T he coal passes fro m th e weighing hoppers to a two-way ch ute, 
which delive rs th e coal to eith er of the two belt conveyors. Each 
of th ese has a 2-1,- in _ belt and the capacity of each is 250 ton s per 
hour. These parallel co n\' eyors elevate the coal to conveyors in 
the roof of the boiler h ouse, extendin g over the coal bunker. Coal 
is di stribut ed in th e storage bunkers, as in the Livingston in stal ­
lation , by automatic seli-reversin g trippers. The conn ect in g in­
clined bridges are of extrem ely light co nstruction , owing to the 
lightne ss of th e belt conveyors. Ashes arc drawn off into steel 
tip cars. which are hauled by elec tr ic locomotives to the clumping 
pits and chutes, which fee d the asLes to a conveyor which eleva t es 
them to the pocket un de r th e coal-h oisting towers. The ashes 
a re di stributed in th e bunker by an auto mati c tripper. From the 
pocket the ashes may be chuted to bar ges or to carts. 

T he Robin s belt com eyor ha s been in use for se\'era l yea rs in the 
N inety-Sixth Street Station of the M etropolitan Street Railway fo r 
remov ing ashes. Among other power plants at which they a re in 
use for auxiliary purposes of coal and ash handling are th e Boston 
Elented Railroad Co mpany, Cleveland Electric Railway Com­
pany, Chicago Edison Company and South Side Elevated R ailway 
Company. 

•• 
SinS!le Pole I-T-E Circuit Breaker 

T he type of circuit breaker illustrated by the accompanying cut, 
originally designed for the protec tion of the generating side of 
boosters, has found a still wider fi eld of usefulness in the protec­
tion of genera tor s running in parallel. vVhen used for the 1:,rote,­
tion of boosters, this in st rument not only opens th e circuit in r:ase 
of an overload or short circuit, but it also opens the in stant the 
current t ends to Aow into the booster , the reve r sa l of the current 
being due to a drop in the voltage of the latter below that of the 
lin e to which it is conn ected. in which case, unless the cirrnit is 

,vill a lso automati cally cut out any gen era tor in case of interruption 
of the field circuit . In either of these cases, in the absence of the 
protection afforded by circuit breaker s of this cla ss, the other 
generators would tend to run the low voltage on e a s a motor, often 
overloading and throwing out th e main circuit breakers it~ the 
whole power house. Overload and reverse curr ent ci rcuit breaker s, 
such as the one shown, are especially se r viceable for the protection 
or generators operated by wat er -wheel. The Cutt er Company 

-1 

i "CJ; 
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-,:..? 
SINGLE POLE C IRCUIT BREAKER 

manu fact ures it , a lso make s circuit breaker s uf th e "plain reve r sa l" 
and "m·erload a nd reversal" types, sin gle and doubl e pole, km ie 
lii acle or laminated co nt acts, in an y capacity fo r vo ltages np to 8no 
,olt s. 
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Garrigus Mechanical Boiler Cleaner 

The Garrigus mechanical boiler cl eaner h as been before th e 
public for four years, a nd in spite of the fac t that many owners of 
steam plants have had a sad and costly experien ce with so-called 
cleaners, this invention has made many frie nds among practical 
men and is n ow in actual u se in over 4 00 boil er s, wh ere it has 
prond very satisfact ory under ordinary commercial conditions. 
I~ is strictly a m echanical device. A feature is the floating skim­
mer that conforms to the scum line at all times, keeping the boiler 

M ECHANICAL BOILER CLEANER 

clea n no matter wh at the condition of th e wate r m ay be. It re-
moyes and prevents sca lin g, pitting, corrodin g a nd foa min g, a nd 
besi des th e g r eater efficiency of th e boiler, clue t o th e abse nce of 
scale, it strengthen s and prese rves the iron, thu s g reat ly increas ing 
the life and safety of the boiler. 

Th e impurities in water separate under o rdin ary working pres­
sure s a nd are h el d in suspen sion. The se diment thus formed, to­
gether with any earthy matter, is car ri ed by the cu rrents to th e 
surface of the wate r and th en to the r ear of th e boil er, wh ere it is 
ar rested by the trough-shaped wings; when the junction of the 
wings is r eached the ~ed iment is 

is made, is certain ly sufficient eviden ce that th e company has con­
fide nce in the device. 

T h e ill ustration shows the dnice attach ed to a tubular boiler 
It may be u sed on all kinds of water-tube boil ers. Coe, Smith & 
Co., 413 \ i\Testern Union B uilding, Chicago, are the se llin g agents 
for th e Garrigus M echa nical Boiler Cleaner Com pany, and will be 
r epresented at the American Street Rai lway Conn nt:on by W. R. 
Mason. th e \Vest ern manager . 

-----+-♦.__ __ _ 

New Works for Knell Air Brakes 

The Knel l Air Brake l\lanufacturi n g Co mpany, L td., wh ich was 
organize d recent ly at Battle Creek, Mich., for the purpose of manu­
fac turing th e K n ell air brake, air compressors, air h o ists and 
special machinery, com m enced operation s in it s new plant o n 
Sept. r. The shop is equipped with t he very best and latest m a­
chine tools -and the company is in a position to take prompt care 
of all it s busi ness in t he future. T he company's air brakes h ave 
g iven excellen t resul ts in th e past on a number of roads, and with 
the company's new manufact urin g fac ilitie s an excellen t bnsines~ 
is expected. 

Keystone Instruments 

The Cutt er Company, of P hiladelphia, which some month s ago 
assum ed th e sales man agement of th e K eystone E lectrical ln str u -
m ent Company. h as given especial attention to th ese inst rum ent s 
in connection with street r ai lway vvork. and the hi gh reputation 
of th e Cutter Company in electrical matter s, together with that 
of the K eystone Company for elec tri cal instrument manufac ture. 
makes an ex trem ely stro ng combinati on. The accompanying en­
graving show s the :ate st type of the Keystone '' ill umin a ted dial" 
instrnment. T his in strument is made in either black an d copper 
or black and ni ck el. as may be desired by th e customer, and th is 
fi n ish is also applied to th e standard "round pattern" type. 

A growing demand is r eported fo r a combined ammet er an d 
voltmeter in one case. Thi s type was o riginally designed fo r au­
tom obi le use, bu t it s compact fo r m has ren dered it par t icularl y 

tel ken up by the fl oating skimmer 
( the mouth of which is always 
a, the scum line) and di scharged 
th rough the outlet pipe, with a 
cc·n trifugal force, into the pre­
c1p1tator. The lower tempera­
ture in the prec ipitator and it s 
special constnrction cau se the 
sediment to sett le rapidly. I t 
then r emain s in the lower com­
partment o f the precipitator un­
til drawn off through the blow­
off pipe. The ci rculation is com­
pleted by the return pipe, which 
is connected with the boi ler, and 
t 2.kes only clear water from the 
precipitator. Thus the sediment 
is continuou sly and effectively 
r emoved from the boiler. The 
precipitator should be blown off 

COMBIN ED AMMETER AND VOLTMETER KE YSTONE ILLUMINATED DIAL 

enry two or three hours. This require s very lit t le time-about 
one minute at each opera tion. 

The economical advantages of operating a p erfectly clean boiler 
are apparen t, and the fact that thi s cleaner removes all impuriti es 
befo re such foreign matter settles, or, in other words, before any 
damage is done, appeals to practical men. One company writ es 
that "the mechanical floating skimmers attach ed to t en boiler s in 
different plants of ours in this city are all that you claim fo r them. 
Every one is working admirably and our boil ers are as clean as a 
bright silver dollar. We use no compounds whatever, and can 
cheerfully r ecommend the clean er to the con fidence of boiler 
users." 

It is claimed for the cleaner that it pays for it self, that the saving 
on fuel alon e will more than meet the cost in a short t ime, and th e 
fact that the company proposes to place th e clean er on boiler s 
entirely at its own expense, givin g ample t ime to thoroughly try 
th em and guaranteeing them to give satisfaction befor e payment 

adaptable for small switchboards. T he second illustrati on shows 
an instrument of this type. The case is almost square, with 
rounded corners, th e whole cover ed with black enam el, which is 
an extremely pleasing fini sh and very durable. When required , 
either voltmeters o r ammeters, separat ely, can be supplied in cases 
of th is ch aracter. 

T he Keystone Company also manufactures a complet e line of 
portable testing in struments, the m erit s of whi ch are fully known. 
All of th ese instruments are guaranteed by th e Cutter Company. 

----♦+----

Sin ce his ret urn to London, M r. Yerkes, if the cable despatche5 
2re to be believed, has been talking very freely concerning the 
ruinous competit ion of the J. P. Morgan combination in the under­
ground railway field. He is quoted as saying that lines other than 
those to be built by him are not nee ded, but that he is prepared to 
meet all competitors. 

l 



\ 
OcrbnE1t 4, 1902.j STREET RJ\ fLWAY JOURNAL. 

Automatic Apparatus for Feed-Water Softening 

T he treatment uf fee<l-water to prevent lioiler ~ca le is nuw 
sdtling down to certain definit e well understod lin es. J\1any oi 
the schemes which have been tri ed in the past fo r preventing boil er 
scale have been somewhat after the na ture of the cu re fo r rheuma­
tism, which con sists in earryi ng a potato in the pocket. Scale­
for ming so lids in the g reat majority o f boi ler feed-waters a re 
carbonate of lime or magnes ia held in solut ion by ca rboni c ac id 
gas and sulphate o f lime or magnesia. T here are many chemica ls 
which will precipitate th ese salt s. Carbonate of lime is precipita ted 
by lime water , sodium phosphate, caust ic soda, barium hydra te, 
t;m nin extract or common sugar. By far the eheapest of these 
per pound of carbonate of lime whi ch m ust be precipitated from 
the wa ter, is lime water obtained from common un slaked iime. 
S ulphate of lime is precipitated by soda ash ( sodium carbonat e ) 
;,al soda, barium chloride tann in ext ract, sugar and sodium phos­
phate. Of thi s li st , soda ash is the cheape~t. The use of th ese 
r hemicals fo r the purification of wat er by preeipitating the in ­
j nrious scale-producin g salt s has been known for many years 
under the name of t he Porter-Clark Process. The Clark 
process adds lime in the form of lime water or mi lk of lim e to 
the water to be treated, thus precipita ting the earL1nnates of l ime 

~dtlc . S uch p lant s require considerably more room than th e 
h:ennicott appa ratu s o f th e same eapaeity, lJ ecause of the necess ity 
uf dnplieate tanks, so that one tank can settle while th e other is 
being used. Re ferring to th e eross-seetio nal view o f the K ennicot t 
water soft ener plant, whi ch is ~hown her ewith , th e feed-water 
ent er s the small tank a t the top of the appara tu s. The water fl ows 
from thi s box , which is called th e ha rd -water box, and fl ows over 
an o ver shot water-w heel. The wheel furnishes the small amoun t 
of power required for the agitation in the lime-water saturator 
and a scoop wheel, the purpose uf whi ch will be explained later. 
It al ~o operates a slow hoist fo r lif ting barrel s of lime and soda ash 
t() the top o f th e machine. T here is a fl oa t in the hard-water box 
whieh Ya ri es a t the rate of flo w of th e soda and lime soluti ons, ae­
cording to th e head and rat e of fl ow from the box to th e softening 
tank. In ord er to provid e so ft water fo r making the lime water 
solution, the scoop wheel seen r evolv es continuou sly , emptying 
enough purifi ed water into an 
adj acent box tn supply th e 
lime- water satura tor. Th e 
laue saturator is th e cylinder 
in th e middle of the appa­
ratu s. T he so ft water fr om 
the box supplied from the 

KENNICOTT WATER SOFTENER-TOP OPEN KENNICOTT WATER SOFTENING PLANT -
TOP CLOSED 

SEC flON THROUGH KENN IC O TT 
WATER SOFTENER 

and magnesia. The P ort er proeess con sists of adding soda to the 
water to be treat ed to precipitate the sulphates o f lime and mag­
nesia. T he precipitates being settled out of the water, the r esult ­
ing pure water is used for boiler feed. It is ev ident that to work 
thi s purification process the analy sis of the water must be known 
so tha t the right amount of quicklime and soda so lution can be 
used to completely precipitate the scale-producing salt s without 
wasting lim e or soda. Onee these proportion s are fixed by the 
analysis of the water, the whole problem lies in the apparatus for 
mixing the precipitating solution s and sepa rati ng the precipi ­
ta tes. It is not desi rable to have an expert chemist in charge 
of every steam plant to supervise the water purifica tion. It is, on 
the other hand, desirable to have a water purification apparatus so 
simple that it will require practically n o knowledge of chemistry 
fo r it s operation. In fact, that it should be as nearly a utomatie as 
possible. 

The water-softener plant made by the Ken nicot t Water Softener 
Company, of Chicago, has had a ll the detai ls w orked up with great 
ea re, originally with the idea of offering the steam railroads soften­
ing plants which could be located a t water tanks a long the road 
and be looked after by the men opera ting steam pumps for these 
tanks. T he Kennicott process is what is known as a continuous 
process, that is, the mi x ing and precipitation go on continually as 
long as the apparatu s is in operation. It is thus di stingui shed from 
processes in which tanks are filled with a certain mix ture of feed 
water and precipita ting solutions, and then allowed to stand and 

s-:oop wheel flows down in a pipe shown at the left and enter s the 
lime-water satu rator at the bottom at which point is the lime agi ­
tator which revo lves on a vertical shaft. The caustic lime is placed 
in this cy linder so that the agitator keeps it con stantly stirr ed. A s 
,vater flows into the lime-water satu rator at the bottom, the satur­
ated lime water overflow s at the top of the cylinder and mixes with 
the incoming hard water from the hard-water box. At the same 
tiine the soda ash solution from another box mixes with the hard 
,vater and this mixture settles down th rough the conical chamber 
which surrounds the lime-water satura tor. On account of the 
shape of thi s chamber the velocity of the water sett ling constantly 
decreases, thereby a iding the precipitates to fa ll to the bottom. 
After r eaching the bottom of the cone, the water ri ses past per­
fora ted baffle p lates (which catch some of the finer precipitates 
and are self-condensing ), and finally rises through a mass of ex­
celsior to the top of t he purification tank, and ov erflows into a 
storage tank w hich may be separat e or a part of the plant. The 
precipitated salts a r e drawn off from the bottom of the purificat ion 
tank, and the residue is drawn off from the bottom of the sa turator. 
T he fresh caustic lime is simply poured into the top of the lime 
saturator cylinder and soda ash is put in a box from which thi s 
solution is draw n according to the height of th e float in the hot­
water box. It is, of cou rse, assumed in thi s opera t ion that the lime 
and soda solu tions a re both full saturated solut ion s, the apparatus 
being proportioned so tha t there is oppor tunity for this complete 
sa turat ion to take place in the passage of wat er through the solu-
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tion diam!J,.-rs. "-\ttention is ca lled to the fact tha t th e ma in pre­
cipitation takes place a s the water is fa ll ing. and hence is in th e 
direction of the tlo\\' of t he \\'a ter and nut again~t it. T he hea\·ie r 
particles of the precipitate tend to carry down the lig hter particles. 
T he fi nal fi ltration is throug h common excelsior , which is r enewed 
once in six mon ths, ,, ince it catches only the smallest particles 11ot 
heavy enoug h to precipitat e. \\Th en desired, the storage tank is 
placed surroundin g the puri fying apparatus tank. T h is fo rm i~ 
cc; mpact, requ iring but one fo un dat ion for storage and pur ifying 
tan ks, and is probably the most economica l of space of any o f the 
form s yet des igned. 

----♦·+---­

The Thomas Rail-Bond 

T he ra il-bond illustrated by the accompany in g eng raYi ng s 
co nsists of a series of tla t stri ps of soft roll ed copp er , so ld er ed 
to one anot her a t t he end s, but hav in g a ce nt ra l tlex ible po rti on 
where the strips a re unat tach ed, th e end s fo rming flat feet whi ch 
are so ldere d t o the rail s, whi le th e fl exi ble part is bent into a loop 
that projects through an opening pun ched in the 1·ai ls a t the point 

means of a gr inding equipm ent co nsisting of a portably mounteJ 
gasoli ne eng ine dri ving a fl exible shaft fitt ed to a small eme ry 
wheel 111 the manner illustra ted 111 F ig. 4. Fig. I shows 
a ra il ready for the applicat ion of the bond, which is 
held in position by the cap screws, while the rai l and bond 
a re being brought to a soldering heat by a powerful gasoline heater. 
\Vhen the solder in the feet of the bond is thorough ly melted, 
enoug h is added with acid t o ensure the complete fi lling of the 
space tm der the foo t of the bond, and the cap screws a r e turn e,! 
up ha rd, draw ing the layer s of the bond together and pulling 
the bond a s a who le into intimate contact wi th the rail. The ra il 
and bond a re then allowed to cool slow ly, the r esult being a 

perfectly secure, pe rmanent joint, which cannot be bro ken execpt 

with use of too ls. 
On e of the fea tures o f the Thomas bond is it s extremely short 

length, being b ut 4½ in s. in length bet ween the center s of the 
a ttach ing surfaces. The manufacturer s ta tes that by thus employ­
ing in the circui t a g reater length o f ra il and a shorter length of 
bond, the resist ance of th e joint is less, by 25 per cent to 40 per cent, 
than that of a joint bonded in the ord ina ry way with the same sec-

tion o f copper in bonds o f the r i\'eted 

FIG. 1. - RAILS PREPARED TO RECEIVE 
BOND 

FIG. 2.-CONSTRUCTION AND APPLICATION 
OF BOND 

termina l type. H e says fur t her thai: 
t he rai l is weakened far less by th e 
punching necessa ry fo r thi s bond tha!l 
by the dr illing of the two holes needed 
fo r ordinary double bonding, since the 
meta l r emo \·ed from the rail is taken 
from a point wher e it has li ttle value 
in supportin g the rail -head, and wher e 
entire dependence is placed on the rail ­
j o int to hold up the rail. T o double­
bond with r i\' eted terminals requires 
dri ll ing t wo ¼ -in. holes in the line o f 
shea r th ro ugh the bo lt holes, while th ~ 
hori zonta l di mension of the punching 
for thi s bon d , added to the width of 
th e hole fo r the cap screw, is less tlnn 
the d iameter of a single ½-in. hole. 
F ig. 3 is a hori zonta l 5ection through 
the bolt holes and ang le-bars, show­

of m eeting, as :,how n in Fig. r. A soft copper s t r ip is placed under 
the end s of the bond and extend s t o the head and foot o f the ra iI, 
giving a very la rge contac t a rea between the bond and tl1e ra il. 
For com·enience in install ing th e bo nd, and as a n a ddit ional cle­
m ent of streng th in it s a ttac hm ent t o th e rail, a sm all cap screw 
i~ put t hro u g h the web of t he rai l and tapp ed into the foot of th e 
IJond, sen ·in g t o draw th e bo nd int o clo se co ntact with th e ra il , 
and relievin g the solder of m uch of the st ress wh ich com es up on 
it in se rvice. S ince the cap scr ew is solder ed both t o the ra il and 
bond in t he proce ss of a ttachi ng th e bo nd, it is im poss ible fo r it 
to become loose. T he con5truction of th e bo nd a nd it s appli cat io n 
to the ra il are shown in Fig. 2. T he p un ching of th e n ecessary 

FIG. 3.-HORIZONTAL SECTION OF BOND APPLIED TO 
go -LB. RAIL 

opening a t th e end s of th e ra il s may be accompli shed at the rai l 
mills, o r at the poi nt of use, but the wo rk wi ll preferab ly be don l'. 
i:,y a hydra ulic punch o f sufficient power to punch both rai ls a t one 
t ime after the ra ils a re la id and the track is surfaced. The 
ra ils are t hen dri lled fo r the cap screws and ground with an emery 
wheel wher e the b o nd is t o be att ached , until th e surface is bright. 
The wo rk of brightening the su rface is do ne rapidly and well by 

ing the application of the bond to the 90-lb. T -rail. 
S hop t ests o f th ese bond s indicate g reat li fe, both und er hori­

zonta l bending , such as would be produced by the expan sion and 
contrac tion o f the ra il s, and under verti ca l defl ection of one end, 
such as would be due to a loose joint. U nder expan sion and con-

j'. 
,, .. v 

FIG 4. - PORTABLE GRINDING EQUIPMENT FOR BRIGHTENING 
CONTACT POINTS 

traction of ½ in. a t the rate of 100 per minute, these bonds last 
fr om 12,000 to 20,000 complet e movements, and at no time did the 
soldered joint break . Under a vertica l deflection of ¼ in. at the 
same rate, which could be caused on ly by an extremely loose 
j oint, a bond was tes ted fo r 360,000 movements without any signs 
o f break,ing, either in t he copper strands or in th e soldered joint. 
Under these tests the bonds reta ined their shape perfectly, showing 

I 
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tha t in or J i11ary use no defo rmation can occur which wi ll bring the 
bon d int o contaet with either rail or joint plat e. T hese bonds can 
be in stalled under any fi sh-plate ur ra il -j ui n t that provides fo r any 
bonding whatever betw een the p la te and the ra il. T he man ufac­
turer , E dward G. T homa s, 4 Sta te Stree t , Bosto11, Mass., is 
pr epared t o un dertake the in sta llation of these bonds under con­
t ract fo r the complete work, and can also furni s}1 and insta ll sol ­
dered bonds under the ra il fo r open work , cross bonds, and feeder 
C('nnection s. 

----♦----
New Quarters of the Mayer & Englund Company 

T he new quart ers occupied by the Mayer & E ng lund Company 
111 th e m odern eig ht-s tory, fireproof buildi ng at ro20- ro24 Fi lbert 

BASEMENT STOREROOM FOR WIR E AND HEAV Y MATERIAL 

Street , P hiladelphia, a r e admirab ly adapted t o m eet th e r equire­
ment s of thi s enterprisin g establi shment. Th e locati on , in th e 
h ear t of th e business di stri ct o f th e city, conveni ently near a ll of 

The g eneral shi)Jping a nd s tore ro o ms ocC UJJY the fir st fl oor. The 
b:isement is utilized fo r heavy material, a nd extensive overflow 
st o rage capacity has been p ro vided o n th e sev enth fl oo r. Each 
of th e fl oor~ is Go ft . x 80 ft., so that th e company uses a to ta l 
o f near ly 20,000 sq. ft. uf Huor o.pacc, wh ich is n early fu u r times 

th e ruom form er!} occupied in the old building on So uth T enth 
St r eet. A glanc1..: at th e accomvanyin g illustrat io ns affords con ­
ci usive evidence that this increa~e 111 space was secured none toe 
~0 011. 

T h e growth of thi s co mpany 's Lusi ness has Leen in keeping 
with the deve lop m ent of the indus try. H avi ng been so closely 
identi fi ed wi th th e st r eet rail way supply business for a number 
o i yea r ~, it will un doubtedly be of inter es t to trace the progreso. oi 
t hi s h ouse fro m its incept10n in 1893 by Charles J, M ay er, who 
acted as a co mm iss10n agen t fo r several mak ers ot stree t rai lway 
suvp lies. vVh en .f-... H . E ng lund becam e associated with .Mr. 
May er during th e latter pa rt o f 1895 th e firm name becam e M ayer 
& E ng lund, and at that ti me the busin ess ,,as carri ed o n in a 
sing le o ffice in th e Betz building, where one st enographer, one 
boo kkeeper and a clerk to look aft er orders and shi pm ents co n­
stit ut ed t he o fh ce 1orce, the se lli ng departm ent being r epresented 
by .Mr. .May er an d l\ir. Eng lund. Gradually th e bu sm ess de­
velop ed un t il it was necessa ry, in J an uary, n::i97, to m ove to 10 

Sout h T en th S t r eet, w here t l1 e firm occup 1LCl the h r st tloor and 
basement , the latte r bein g u sed as a sto re room . l n o rder to m eet 
t he r equirem en ts of an increas ing trade, h owever, it was deem ed 
advisabl e in J\ Ia r c l1, 1900, to inco rp orate a company to tran sac t 
the business as th e l\Iayer & E n g lund Co mpany, the seco nd 
floor of the building o n '1 enth Street bei ng engaged to m eet th e 
cernancl fo r more room, but again , in 1gor , it was necessary to 
secure enla rged fac ilities, and at thi s time the company secur ed 
the whole building in which it wa~ then loca ted, comp r is ing fi, e 
flo or s an d basem ent. T h e lat~s t m ove, lJy whi ch th e co mpany 
takes po ssess ion of th e Fi lbert Stree t buil ding, is the m os t im­
portant change tha t has ye t been mad e, as it enables the company 
to handle a m uch large r busm ess than could po ssibly be taken in 

th e ol d quarters. 
During th e firm' s early hi st ory the lin e of g oods handled by 

M ayer & E n g lund co nsisted almost entirely of the gears, pin ions 
acd t roll eys m ade by the 1-<.. D. N uttall Company; th e far e r egi s-

TWO VI EWS OF SHIPPING DEPARTMENT AND STOCK ROOM ON MAIN FLOOR 

th e depots, a ffo rds every fac ility fo r the econ omi cal handling of a 
large business. 

A fi ne su ite of offi ces for t he accoun ti ng and executive depart­
ments have been fi tt ed up on t he second floo r of th e building . 

ter s and fi x t ures m ade by the Intern ati onal R egister Company, 
and a line of overh ead in sulati o n made by the vV T. C. Macall en 
Company, of Boston. T o thi s lin e h ave been added from tim e to 
tim e specia lti es and st andard st reet railway m ateri al, so that at the 
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present time the company is furni shing a co mplet e line of elect rical 
a nd mechanical supplies r equired for st r ee t railway const ruction. 
maintenance, and op eration , a s well as supplies required by larg(; 
industrial pl ants and factorie s. It was thi s constant growth of 
the business that brought about the company· s last move to t he 
commodious quarters now oc cupied in th e new building on Fi lb ert 
Street, where every up-to-dat e convenience i !> tu be fo und. 

Among many noticeabl e features of the new offices attention is 
attracted to the equipm ent o f the cl erical department, in which 
the loose-l eaf system of bookkeeping is in use, exc ept in the case 
o f the g eneral ledger. The system used i!> known as columnar 
bookkeeping , in which separate accounts are kept with each gen­
eral lin e of spec ialti es for th e purpose of ascertaining th e relati,·e 
pro fit on different lin es a t the end of th e year, the entire co st of 
co nducting the bu ::, iness b eing charged pro ra ta t o each of the 
different lin es, according to the Yolum e o f g ro ss sa les. A ll the 
company' s correspond ence is kept by the yerti cal file and index 

by the Mayer & E nglund Company: R. D. N uttall Company, 
Pittsburgh, Pa.; the International R egister Company. Chicago, 
Ill.; the Protected Rail-Bond Company, Philadelphia, Pa.; \V. T. 
C. l\Iacallen Company, Boston, l\lass.; \\'illiam Hall & Company, 
Boston, l\lass. ; Speer Carbon Company, St. Mary's, Pa.; Sim­
plex E lectrica l Heating Company, Boston, Mass.; Garton­

Daniel s Company, Keokuk, Iowa; Strieby & Foote Company, 
Newark, N. J.; Sterl in g Varnish Company, P ittsburgh , Pa. ; 
Pittsburgh Insulatin g Company, P ittsburgh Pa.: Universal 
Safety Tread Company, Providence. R. I.; Troll ey Vest ibul e 
Shade Company, Bridgeport. Conn. 

-- - ♦♦+-----

Labor-Saving Tools 

A lth o ugh the cost o f po le-rais ing in elec tri c railway co nstruction 
1s likely to be very high, many compani es do not seem to have ap-

WAGON READY TO LIFT POLE PARTLY RAISED POLE READY TO BE LOWERED 

syst em, under whic h each particular subj ect is g iven a n index num­
ber, and all papers relating to the same subject are filed under 
the sam e number A ll lett er s are duplicated in carbon, the dupli ­
cate being filed with the answer. All orders, job ti cke ts, bill s, 
shipping blanks, etc., are written on book typewriters. The gen ­
eral oftice and othu- department s are also provided with th e 
latest labor-saving oltic e devices and appliances. 

During th e last two o r three years the firm h as acquired a large 
number of patents, covering · r'rotected · ra1J -bonds, as well as 
tools and machmes for in ::, taumg such bonds. All of these patents 
are owned by the .t'rotectecJ l{a1J -.bo nd Company, which 1s con­
tro ll ed by l\lr. Mayer ancJ Nlr. ~nglund, a ncJ !or wh1c11 the 
Mayer 0l. cng1uncJ Lompany acts as general selling agent. 1 he 
g rowth ot rne company s bond business has been pnenom enal, 
· lJrotecreu boncJs naung been in,,tallecJ on 515 <c1ectnc rauways, 
boncJm g a total ol 9000 miles of track, which 0 1 course compn::,e ::, 
a ia1ge part ot the ekctric str eet rau way mileage 111 ll1e umted 
:::itates. 1 he overhead construct ion matenal J1andlecJ by til e nrm 1!> 
ol til e best quality, be111g of h eavy, substan tial design. 1 Ile com­
pany 1s 111 a postt1011 to give prompt attention ro me shipment ot 
orcJers at short notice. J:<or t11 e con ve111ence ol its patrons a 580-
page catalogue 1s issued, coven ng a hst or over 5000 separat e and 
distmct articles. J:<or the purpose ol !> avmg its cu::,ro m ers un­
necessary expense when orclenng goods Dy cable or t elegram tt1e 
catalogue is provided with a code formu1ated by the compa ny. 

One of the pronounced indications ot growth 1s the fac t that th e 
company now employs thirty-two per::,on s, 111clud111g nine m the 
sales department; eleven in th e purchasm g, accountmg, order and 
gen era l office department, and twelve in the shippmg department 
and store room. Branch offices are maintained 111 charge of th e 
fo ll owi ng agents: vV. A. Cockl ey, 85 Liberty Street, New York 
City; George W. Provost, Park Building, Pittsburgh; J. 1\.1. 
Gallagher, 135 Adams Street, Chicago; H. M. Lofton, Equitable 
Building, Atlanta, Ga. Mr. Lofton a lso maintains a branch office 
,11 the Hennen Building, New Orleans, La., which is under his 
supervision. The company contemplates es tablishing an office in 
Cleveland. No regular foreign agencies have been established, 
but the company n ow enjoys a ve ry large fore ign business. 

'1 he following is a li st of the principal manufacturers represented 

preciated the pos sibi lit ie!> of saving labor in this work. A few eiec­
l r ic rai lway companies ha 1·e built special wagons or derri cks, but 
it r emain ed fo r \ V. H. A nder ~on & Son s, of Detroit, M ich., man­
ufacturer s of contracto rs· too ls, tn app reciate the desirab ility of a 
staple art icle of thi s ki nd :me] to manufacture it so that it is within 
the reach of all. Thi s wagon is fi xed with an adjustable boom or 
derrick, by which the lifting of the poles into position is greatly 
faci litated. The wagon has been made fo r several years. and 
n1any improvement s in deta il s, as the r esul t of thi s experience. have 
been made. The wagon and it s method of operation are sho~vn 
by the accompanying engraving s, taken from photographs. 1 he 

boom is made of steel tuh­
in o- with a hardwood spar 
in:~rted, which allows it 
to be extended to any de ­
sired length to lift poles 
from 35 ft. to 70 ft. in 
length. On the front en d 
of the wagon is a hoist iil~ 
winch which operates the 
guy lines. T he boom can 
be moved to any angle, 
eYen with the load in sus­
pen sion. The tackle on 
the boom is arranged to he 
worked with the team 
which operates the wagon. 
It is not n ecessary for th e 
team to be hitched to the 
wagon to move from pole 
to pole, as they can pull 

CABLE REEL JACK the wagon with one of the 
crew steering it by 'the 

tongue. The companies not using these wagon s usually employ eigh­
teen men, as a pole-raising crew, with a team of horses, and the 
a, erage day's work is to set twenty to thirty-two poles. With the 
Anderson pole- rai sing derrick wagon, from eight to twelve men arc 
used, setting forty-five to sixty-five poles per day. The saving in la­
bor is easy to figure. T his company makes many other devices which 

I 
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arc popula r with contractors. A cable reel jack, which is prov­
ing very popular , is shown het'ewi th. Instead of supporting cable 
reel s on blocks or roll ers, which a rc cumber some to carry around 
and slow t o opera te, thi s device is a neat support made with angle ­
iron fra me, and with height adjustabl e as any oth er j ack-screw . 
T his company makes ra ilroad picks all steel, which can be used 
when worn much shorter than ordin ary stee l-pointed picks. T he 
Anderson man-hole cable hanger fo r suppo rting cables in man ­
holes, permits any number o f cables to the capaci ty of the man-hole, 
to be put nea tly in to one side, without requirin g any room for 
b~mgers until the cables are pu t in . T his company makes many 
other tools fo r the use of elec tri c ra ilway contrac tors and track 
maintenan ce depa rtment s. which a re too numerou~ to mention here 

Car R eplacers 

T he car r epl ace r is a small but ,·e ry essen tia l part of the equip­
m ent of a n electric ra il way. and any improve m ent in a device of 
t hi s kind m ea ns much t o th e car crew o r " man a bout the barn." 
Thi s has been acco mpli shed by t he H eitzman Tool & S upply 
Co mpany, of H o boken, N. J. , which has r ecen t ly brought o ut a 

pre ssed steel car r e­
placer which is clai med 
to answer the require­
ments of a light, strong 
and thoroughly r eli able 
wrecking frog for 
mode rn heavy eqmp­
ment. 

T hese r ep lacers arc 
pressed in the form of 
a truss and are guar­
an teed to hold up 150 
ton s without fla tte~1ing 

PRESSED STEEL CAR REPLACER or breaking. T hey 
weigh II S lbs. to the 

set, so that one man can easily carry and place them in t ne 
most difficult places. They bind the rail without the use c,f 
clamps, and will put all fo ur wheels of a t ruck on the rai ls, even 
when they are some di stance r emoved, :111d roll the car on witho11t 
a jolt. A nother advantage is that bu t one size of replacer is r e­
quired fo r all patt ern s of rail. 

- --+-♦+----

Condensing by Evaporation 

T he great heat absorbing capacity of evaporating water has been 
known fo r year s, but it is only r ecen tly that conden sing apparatu s 
i11 commercial fo rm has been worked out to employ the heat ab­
sorbed !:>y the e,·aporation of water fo r conden sation . In ordinary 
practice coolin g fo r condensation is accomplished by conducting 
away the necessa ry amount of heat by pass ing a large body of 
water through the conden ser s. To condense a pound of steam 
fro m atmospheric pressure or nea r it takes the absorption of about 
1000 heat uni ts. In the ordinary condenser thi s heat is conducted 
away by water which is r aised, say 50 <legs., in the process, so that 
each pound of the wat er used in conden sation abso rbs 50 heat 
u11its, and 20 lbs. of condensing water are r equired in a condenser 
per pound of steam. If water could be sprayed upon th e steam­
heated pip es of a closed condenser so that th e wat er in evaporating 
would ab sorb the heat to condense the steam, it would take oniy 
a pound of water to condense a pound of steam. The condenser 
made by the Cosmopolitan P ower Company, of Chicago, which has 
recently been put on the market , makes use of the evaporation 
principle with the practical result that plants not on a natural 
body of water, which have heretofore run non-conden sing because 
o f the great amount of water r equired fo r condensing purposes, and 
the room and expense r equired for artificial cooling towers, can 
now opera te condensers in connection with their engines a t a cost 
for conden sing water which wi ll certainly not exceed that required 
at present fo r boiler feed-water, and will probably be considerably 
less; thi s, too, with a compact apparatus taking up but little more 
roo m than any closed or sur face condenser. The apparatus con ­
sists essentially of a closed or surface conden ser wi th pump, the 
cooling in which is accompli shed by water sprayed from a nozzle 

and blown through the conden ser tubes. A condenser complete, 
with spraying apparatus, is illu stra ted herewi th. The conden ser 
cylinder i1_to which the exhaust from the engin e pa sses is fill ed with 
er pper tubes, expanded into one head like the flues in a boiler, and 
prov ided with a packed slip joint at the other to allow for th e 
crmtraction and ex pan sion of the copper tulJes, which is, of course, 
not the same as that of the iron . At the left-hand end of the 
avparatus is a nozzle which sprays water into th e copper tubes, and 
at th e right is an exhaust fan which draw s a continuous current of 
a ir and spray through the tubes. The water from the nozzle is 
broken up into very finely di vided particles, and the current of air 
evaporates the water to make the coolin g effect required for con-

1 
CONDENSER WITH SPRAYIN G APPARATUS 

den sation. Combined with thi s there is the conductir,g away of 
heat from the steam by the water. After being drawn through by 
the fan the water not evaporated into the air fall s, and is piped back 
t _, be used again at th e nozzle. No cooling of this water is needed, 
as it is so broken up in it s passage through the conden ser that it 
r emains at a workabl e temperature, water being added continuously 
by a float vah ·e in the hot well to supply that taken by evapora­
ti on. The company in stall s it s apparatus with the guarantee that it 
wi ll n ot take more than one pound of fr esh water per pound of 
steam condensed. Th is would bring the cost for con densi ng wat er 
pract ically dow n to that for boi ler feed-water, were the p lan t non­
conden sing. As a matter of fact some tests have been made under 
rather unfavorab le condition s, where but six-tenths of a pound of 
water per pound of steam conden sed was r equired. the balance of 
the cooling being accomplished by conduction to the air drawn 
through the apparatus. A 300-hp condenser cylinder now under 
construction at th e works is 5 ft. long and 72 ins. in diameter. 
A 1000-hp condenser cylinder, also under way, is 8 ft . in diameter 
and 5 ft long 

+--+ -----
T he H . \ V. J ohn s-Manville Company. of New York, h as issued 

;i small sixteen-page pocket catalogue tell ing about the Manvill e 
fire extingui sher, which is simply a dry powered chemical, put up 
ir nicely decorated tubes that may be hung in any convenient place 
in the home, office or shop. T he powder should be thrown at the base 
of the fla me, which is thereupon extinguished by the generation of 
carbon dioxide, which will n ot support combustion. T he powder will 
not free ze or cake in the tubes; is not affected by dampn ess, and 
does not deteriorate with age. I t · is perfectly safe , and will not 
injuriously affect the finest fabrics. 

----♦+-----

T he business of the Burt Manufactu ring Company, Akron, Ohio, 
has grown to large propor tions, over 12,000 of the company's oil 
filters having been sold during the past twelve years throughout the 
world. T hey are used in twenty-eight different countries and have 
been adopted by ten governments. These facts in themselves would 
seem to be an ample guarantee of sati sfacti on, but rather than a llow 
any opportunity fo r dissatisfaction upon the part of the buyer, the 
company is g lad to allow a thirty-days' trial of it s filter to prove the 
claim that it will reduce lubricating oil bill s at least 50 per cent 
an d sati sfy in every way. 
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The American Oil Filter 

T he oil filt er illust ra ted by the eu t presented herewith was de­
signed by the Burt M anu fact ur ing Company, Akron, Ohio, fo r 
filtering yery heavy grades of oi l, which eannot be successfully 
cleaned in an ordinary filt er because o f the liability to clog up easily. 
The claim is made that such oi ls a re readily purified by this filter, 
the o il being hea ted and thereby thinned immediately upon being 

AMER ICAN OIL FILTER 

pc,url.!d into the filt er. The pan for receiving the waste o il is sur­
rounded by a hot-wa ter cham ber, through which passes a steam 
pipe eoil. \ ,Vhen thi s chamber has been fi ll ed wit h warm water, and 
the lower part of the filt er has a lso been fi ll ed with warm water until 
i! fl ows from faucet 2, the fil ter is r eady for operat ion , the proper 
tea m conn ections haY ing pre,· iou ~ly heen ma de. Throug h the 

filtering m ate ria l in the cylinder the oi l make it s way into tu be B 
and clown onto th e filt er plate D, wher e the pre ssure o f th e o il 
a l.Joye oYercomes the resis tance offered by the weight of the water , 
and the oil spreads out in a yery thin film, becoming thinn er and 
t hinner as it t raYe ls from the center to the circumf r cnce o f the 
v;a t<.: . EYery particle of the oil is thus exposed t o the acti on of the 
water . Thi s proce~s is n:pc;:ited as t he oi l flow s upon plates D1 
and lJ,, the separation of foreign ingredients from the o il thu 
tcing made. the r emaining impurities then se ttling by foree of 
g ravity to the bottom of chamber E, from whieh they a re drawn 
0ff by si mply opening the va lve. The purified oil is drawn from 
fa ucet r. 

A tten tion is ca lled to the min imum o f eare required by thi s 
fi lter to keep it in operative order. A ny kind of filtering materi al 
n,ay be used, or none at all, and the filtering material may be re­
moved without interrupting the oil service. The method of eleaning 
the fi lter is n ry simpl e. r equiring only that t he eylinder at the 
top be unserewecl, the fi ltering substance r emo Yed, and the sedi­
m ent pan lifted out and emptied of the large quantity o f dirt anrl 
g r it whieh has collected in it through force o f gravity. In nearly 
a ll othe r oil fi lters the bulk of the dirt is collected at the bottom , 
while in the American oil filt er it is eollected at the top, greatly 
i1,crcasing the ease with which the latter may be cleaned. 

New Automatic Railway Cut-off Saw 

The hea '"Y po wer fred ra ilway eut-ofi saw illustrated herewith 
was r ecently de;.ign ed to meet tltc requirements o f car shop \\ ork 
in la rge steam and electrie rai lway plants, where it has been in­
sta ll ed with sa ti sfa ctory result s. This machin e is manufactured by 
the S . l\.. \ ,Voods M ac hine Company, South Boston, l\fass., for eut­
ting up lumber o r timber into aecuratc lengths, taking h eavy stock 
up to 14 in s. by 16 in s., or boards 30 in s. wide and carries saws up 

RAILWAY CUT-OFF SAW 

t0 40 in s. in diameter. The saw carri age is operated by power , and 
tliree rates of speed may be obtain ed by frietion cone pullies. T he 
travel of the carriage is eont rolled by a treadle, pressur e upon 
whi ch brings it forwa rd a t the rate intended . The r eturn is auto­
matic, and such jar a s would o rdi1nr ily result by the fall of the 
ca rri age as it r eturn s is elimin ated by a pneumatic attaehment 
which ac ts as a cu ~h ion a t any point. A ten sion deviee 
fo r the cl r i\'i ng belt keeps it tight as it moves with the 
carriage. T he saw a rbor can be made long enough to 
enable the u se of a gammg head. The table is liuiit 
ir sections, so tha t it may be extended at any t ime, and roll s located 
at suit alJle interYal s faei litate handling of the lumber. The fe nce 
or gage which is p ro\'ided is ext ra heavy, and adj ustable stops 
a re furni shed for cluplieat ion of work and con venience in locating 
the lumber. T he stop bar is interchangeable with fenc es on both 
sides of the saw. The pulley on the arbor is o f a patent pneumatie 
type, so construeted as to save about 30 per cen t of the power 
which is u sually lost. The loose pulley on the counter sh aft is also 
of a patented self-oiling type. \ Vhere m uch heavy eutting is don e 
thi s maehine is indespen sable. It is quick-acting, self-eonta ined, and 
is capable of doing the work of evera l o ld-sty le machines where the 
saw is brought forward by hand. It weigh . about 4000 lbs. 

T he manu fact urers haYe a lso late ly pr duced a new vertica l 
cnt -0 ff saw and w ill be g la d to furni ,-h full deta il s on application .. 

---+♦+ ---

Double-Spindle Repair Shop Lathe 

The aeeompanying ill ustrat ion , rep resenting a por tion o f the 
repair equi pment of the Brooklyn H eight s Rapid Transit Compan y 

DOUBLE-SPINDLE LATHE FOR RAILWAY REPAIR 
SHOPS 

on Fifty-Second Street, Brooklyn, hows, in act ual operation, .i 

double- spindle lathe built by J . J .MeCabe, 14 Dey Street, New York. 
Thi s lathe is particularly well-adapted for general r epair work, com-
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bi11i ng th e capacity of a 20-in . and 48-in . ~wing in the one machine, 
and thu s making it poso.ible to conveniently handle large work a s 
well as rnedinm and small size j obs. On the lower spindle, which 
is back-gea red , the orcli-n;1 ry r1111gc of work may be cl one, whik 011 

the upper spindle an axle, to which 33-in . wheel s arc attached, may 
IJ,' swung, as indicated hy th e illustration pre~cntcd herewith, and 
;.II the necessary turning of the ~haft accompli shed without remov­
ing th e wheels, which may he- trued up, if necessary, at the s:1111c 
t1111e that th e shaft fo r which they ar e mounted is Lcing turn ed. 

----•♦----

Car House Doors at Oldham, England 

Th e accompanying illu stration is from a photograph of th e 
principal openi ng in the tram car hou se of the Oldham Corpma­
tion Tramways, O ldh am, England. The doors, which were :s up­
plied by th e Kinnear .l\Ianufactming Company, Columbus, Ohio , 
a r e mad e in a ~cries o f thr ee, being un equal in size and separated 

STEEL ROLLING CAR HOUSE DOORS 

by ,·ery substantial interm edia te posts . Th ese posts, being binged 
at the top, can, after the cl oor s are open, be r eadily r a ised to th e 
cei ling, ma intaining the openin g perfectly cl ea r with out obstruc­
tion. In the rollin g doo r a t th e right-hancl encl will be noted a 
small wicket or hing ed do or wh ich is 11tilized fo r a pass age way 
by employees wh en th e rollin g door:- a re close d. Two of th e doors 
are equipped with '"Kinn ea r" troll ey " ·ire a rm ~. 

•• 
New Cars for Allentown & Reading Traction Company 

The accompanying illust1,ation shows on e of a r ecent shipm ent 
of handsom e cars to th e A llentown & R eadin g Tracti0n Co mpany 

Ly th e J. G. Bri ll Co mpany, of l'h iladcl ph ia. The ca rs a r e of th e 
Brill se mi -convertible type, part icula rl y sui ted to th e interurban 
servic e for which they arc int ended. The advantages of the trans­
ve rse seatin g arran gement is enhance d materially hy t he addition 
of 7¼ ins. to width o f ai sle and IL-n gt h of sca ts by d<J ing away with 
the necessity o f wall pockets and brin g ing th e sea t end s within 
the posts. Th e roof sto r:1ge of th e windows is described in detail 
el sewh ere in thi s issue. 

The measurement s a r c frequently adopted fo r thi s fo rm o f se r v­
ice, vi z., len g th o ver nstibule, 37 ft. S in s.: wi dth over s ill s, 7 ft. 
ro ½ in s., a nd o,· er post at belt . 8 ft. 2 ins Th e interior s a rc don e 
in natural cherry, hand so mely inlaid Th e ce ilin gs a re of deco­
rat ed birch. A111 0ng th e fittin gs a rc Brill sancl -b0 xcs, "Dcdenda" 
gon gs , ang le- iron bumper s. r adia l d ra w-bar s and ratchet brak e 
handl es. Th e speed capac ity o f th ese cars is pra cti cally equal tct· 
steam service, as th ey a re mount ed on Brill No. 27 high-speed 
truck s. 

----♦♦----

Pullman Automatic Car Ventilator 

Th e ventilato r shown by the accompanying cut con sists o f two 
part s. th e hood and a diffu sion box. Th e hood is so shaped as to 
lca \'C opening~ at both end s. In th is hood th ere ts a meta l arc-

J 
AN AUTOMATIC CAR VENTILATOR 

shaped Ya h e poised on a perpendicular pin. and of the same length 
and width as the shu tter -fr ame opening into the car. The hood-side 
of the device, wi th i ts enclosed Ya lve , is proj ected on the outside of 
the car window by being pl aced in th e lower part of the sash . 
Thu s adjust ed, th e hood rece iYCs and brea ks the direct bla st of the 
wind admitting a ir on the br eathing line of the pa ssengers in the 
car in sufficient quanti t ies to make each passenger comfortable, 
and at the same time it is clai med that the ,i t iated air within the 
car is cxha ustcd. The air admitted is fr ee fr om dust and dirt, and 
,Yithout draught, and the passenger s do not suffer an y inconveni­
ence. In the transom at the top of the car, a 5-in . ven tilat or is in­
"talled inverted, which acts both as an intake and exhaust , and by 
making thi s in stallat ion in connection with the sash insta lbtion. 
makes an C\" Cn temperature thr oughout the car. 

The ,·ahe in th e hood is ~o acted upon by the " ·ind pr essure ere-

SEMI-CONVERTIBLE CARS FOR ALLENTOWN-READING SYSH/\\ 
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ated by the forward movement of the car that it closes the end 
to the wind, and at the same time open s the end oppos ite to the 
di rection from wh ich the blowing wind is coming, thus shutting out 
the direct blast, " ·ith its dust , rain , or snow, and admitting the 
fres h air gently to the car through the open r ea r end of the hood. 

T he diffusion box which projects into th e car_ is of galvanized 
iron, hand somely fini shed , covered with a lid or shutter, which can 
b1• rai sed o r lowered acco rd ing to the amount of air that is needed. 
Below this is a st rip of per fo rated meta l, which di stributes the a ir a s 
it enter s the car. T he total amount of air admit ted through the 
Yenti lators is sufficien t to change the ai r in the car fo ur t imes an 
hour, and at a ll times, even if th e ca r is overcrowded, it is stated 
that the ai r will be pur e and fresh. Thi s Yentil a tor is made by 
the Pullma n Venti lator Company, \Vashin gton, D. C. 

----♦----
New Haven Controller Regulator 

Th e N cw Ha Yen Car Register Company has perfect ed a con ­
troll er regulato r to pre\'cnt a m oto rman from throwin g on at 
once more current than is indicated by one po int of cont act on th•: 
cont ro ller top and neces si­
tates the press ing cl own of 
a thumbpiece ar ranged on 
the top of con troll er handle 
at each succeeding contact 
point. This forces the mo­
torman to give full va lue to 
each notch of the con­
troller as in tended by th e 
manufacturer s, and prevents 
the shock to both cont roller 
and motor which the th row­
ing on at once of a foll cur­
rent cau ses. Thi s produces 
a m aterial saving to IJoth 
controller and motor and re­
su lt s in a saving of cur­
r ent . T h e operation of 
throw in g off the current is 
not changed, being per­
fo rmed by a backward mo­
tion of the handl e in the 
regu lar manner without op­
erating the thumbpiece. 
T he controll er regulator wi ll 
fi t on any of the "K" type 
uf controller s manufactured 
without altera tion. 

CONTROLLER HANDLE 

Ly the Gen eral Electr ic Company 

The New H aven Car R egist er Company will h ave on cxhibiti u11 
a sample of thi s controller r egulator a t th e D etroit convc ntinn 
T he u se of th is n ew device wi ll el imin ate the a nnoyance ca u~c t't 
by th e sudden jo lti ng ~o commo n in th e startin g of el ectr ic can,. 

---•♦---­

Register Test in Brooklyn 

A n interesting te st of a number of different types of regi st ers 
was r ecently completed in th e Fifty-Second Stree t shops of th e 
Brooklyn H eights R ail road Company, th e obj ect of whi ch was to 
determine th e ability of the different machines to register r ,000.000 

fa res. Two r egis t er s of several different m ak es wer e taken and 
were nmg by machin ery. If any r egister gave out before th e end 
of the tes t. th e defec ti ve pa rt was repa!::ed o r replaced and the 
machine was put into se n ·icc again. Th e test wa s held in th e 
presence of th e rep resentat iYes of each of th e registe r co mpani e., 
a nd t he ra ilway co mpany. 

A n uprig ht frame was built q ft. 4 in .,. long and 6 ft. r in . hi gh, 
and consist ing chiefly of fi ve uprights r,f 4-in . x 4 in. stuff ::,paced 
3 ft. 4 in s. center to ce nter a nd braced at th e t op and bottom. 
At th e top of each upri gh t were fa stened two r8-in. x 24-in. board s, 
to which were attach ed th e register s. T o th e ba ck of the fram e 
an d runnin g its entire length was a r-in . long itudinal shaft placed 
T 3 ins. below th e top of the register boards, and havin g bearings 
on the fi ve upright s. A t the middle o f thi s shaft wa s cla mped :: 
horizontal wrought -iron dri ving lev er 10 ins. lon g , which , by 
means of a r ½-in. x ½-in. conr. ecting rud , was connected with a 

crank having a distance of 2 ins . betwee!l the center of its shaft 
and the cente1 of the the crank run , this ~haft being fastened rig ­
idly to th e shaft of a pulley dri ve n by p ower from the mill room . 
This mechanism gave the longitudinal , haft an oscillating motion , 
which was transmitted t o each registe!· i>y' means of a vertical 
slotted ]eyer cla mped rig idly to the sln ft :m cl a sp r ing connectin g-

;, CONTROLLER HANDLE IN OPERATION 

rnd. The purpose of the spring conn ecting rod was to aYoi<.l. 
damaging the r egister in case it s mechani , m became locked. 

Th e rat e oi speed agreed upon was 300 registrations per .minute, 
a nd the t est was conducted twenty ho11 r s dail y from 5 a. m. to 
I a. 111 ., durin g whi ch t in:e, h owever , c~rta in hours were all owed 
for r epairs. A s a result of the tes t , which wa s commenced Sept. 
rs and ended Sept. 20. the St. L ouis r eg;i ster made the best show 
ing. 

----'--♦♦----

New High-Voltage Insulator 

Fred i\f. L ock e, of Victor, N . Y., whn oe work in the direction 
of improved insulators for hi gh-voltage tran smission is well 
knuwn . ha s recently brought out a m odifi e:-d type of in sulator, illus-

HIGH VOLTAGE INSULATOR 

tr ated herewi th . T hi s in sula tor is somew i1 at similar to that shown 
in a recent issue, but is slightly higher, and is provided with 
three petticoa ts, as shown in the illustration. It is 14 ins. across the 
hood. Thi s in sulator has been tested up to r6o,ooo volts, and i~ 
made for any voltage up to roo,ooo line pressure. 

I 
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Acme Oil Filter 

The accompanying engraving shows a section of the Acme oil 
filter, manufactured by Walter L. Flower & Co., of St Louis. 
The large amount of qi! used in street railway power stations 
makes a filter of th is kind, which is simple in construction. easy 
of operation and of effec­
tive filtering capacity, of 
interest. 

T he filter is built of 
heavy galvanized iron and 
the filtering materials em­
ployed are animal bone­
black or charcoa l, ree+>g­
nized by the oi l refin ers 
as the best oil filtering 
medium extant. Five 
sizes are built. The fo ur 
largest are fitted with 
steam connections, induc­
ing greater and more ef­
fective filt ering capacity. 

In the- engraving, which 
shows the arrangement of (i' 
one of the intermediate 
sizes, "A" is th e recep­
tacle for the oi l to be fil ­
tered. The oi l fa ll s by 

OIL FILTER 

its own weight then n ses by gravity through the water 
and filtering material, which 1s imm ersed in water, and is 
finally drawn off from fa ucets, as shown. '' C" indicates filterin g 
material and its location. "D" is a pan that catch es dirt precipi­
tated by oil comin g in contact with water, "'E" is th e doubl e bot ­
tom or steam chamber for h eating th e water in the three sizes of 
filters menti oned. The larger size is equipped with a steam coil 
in the bottom. "F" is the inl et. The outlet is on the reverse side 
for steam for heating the filter. The steam connection increases the 
filtering capacity about IO per cent ____ . ._ __ _ 

The Prometheus Electric Heater 

There has recently been placed on the American market a new 
type of car heater, which , on account of its success abroad, and 
the number of advantages claimed for it, has attracted the attentio•1 
o f street railway officials in this country, It is known as th e 
" Prometheus'' heater, and it is equipped with the "Prometheus" 
·,\'ire less heating units which are also t1 sed in numerou s types of 
heati ng and cooking apparatus. 

T he system differs materially from all other systems in wh:ch 

deposited, or more correctly speaki ng " fi red," the layer cons isting 
of metals which do not ox idize and do not appreciably expand or 
contract with the ri se or fa ll of temperature. 

These "heating elements," as th ey are called, which can be ma rle 
of any des ired r esistance or shape, are so attach ed to th e apparatus 

PROMETHEUS ROUND AND ELLIPTICAL HEATERS 

themselves, whether they be pots, stoves, iron s, radiator s, ete,, that 
they can be removed with the greatest ease and replaced by a new 
element in case of a breakdown, which , however, does not oft en oc­
cur , on account of the mechanical construction of the elements an d 
their great carrying capacity. A new element costs but a fe,v cents, 
and can be in serted into the apparatu s by the mos t unskill ed person. 

Besides thi s very desirable feat ure, ease of repair, the '· Prome­
theus' ' elements possess the grea t advan tage of a large radiatir1g 
surface, and on accot1nt of thi s and their large carryi ng capacity, the 
hea ter s may be made very much small er than existing heater s, an d 
have the same heat ing capacity T he great fle x ibility of t he sy3-
tcrn permits heater s to be con str ucted of any des ired shape, an d 
the circular, ellipt ical and panel types are especially att racifr e and 
commendabl e 

These heaters are now being pl aced on the market by The Prome­
th eus Electric Company, of 60 Reade Street, N ew York, 

•• 
Crocker-Wheeler Branch Office Managers' Convention 

The Crocker- \Nheel er Company held at it s works at Am per,·, 
K J,. on Sept 25 and 26. it s annual managers' convention, On 

PROMETH EUS PANEL HEATERS 

th e heating is effected by wire coil s or ribbon conductors embedded 
in some in sulating materi al, gen erally enamel, In the ''Prometheus" 
system no wires are used, The heating device proper con sists Jf 
strips of mica on which a layer of metal has been mechanically 

the evenin g of the 25th, the annual banquet was held at the 
Engineers' Clu b, Those present were th e officers of the company, 
Schuyler S. vVheeler, Gano S, Dunn , 'lv, L. Brownell , P utnam A. 
Bates, C N . Wh eeler and F . V. Henshaw, and the branch ma;1-
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agers, Samuel Russell, Jr. , Juli an Roe, J. Hally Craig, Loui s P . 
Hall , Vv. H. \ Vi ss ing, Francis B. D e Gres~ . Henry J . Sage, \ ,Vi ll ­
iam A . D oble and Harold Lomas. At thi s dinner man y interest ­
ing speeches w ere made by t he branch office managers, and Francis 
E. DeGress, of the New York office, who has been in the service 
of the company longer than any of the other managers, presented 
tc the general sa les manager, Putnam A. Batl::s , in th e name of the 
managers, a token of their esteem and an acknowledgement of hi s 
effo rt s in their beha lf. l\Ir. Bates rc ~punckd in hi s usual happy 
manner. Th e purpose of th e c011\' cntion is to IJ r ing al l of the men 
closer together and give them an opportunity of comparing notes 
and planning m ethod s fo r handling the largely increased bn sin es., 
of the company. 

New Open Cars for New Hampshire 

The accompanying ill ustr ation repr esent s a small shipment of 
open ca rs to the l\1assachu sett s Con struction Company. wh ich i,­
operating exten sive ly in the St ate o f New Hampsh ire. T he ears 
were buil t at the Laconia Car Company \ Vorks, which have built 
several hundred car, for thi s concern. Thi s particular lot repn :-

OPEN C AR S FOR NEW HAMPSHIRE 

sent s some of the fo urt een-bench open ca r s, with enclosed ench, 
hav ing three sashes in each end, arranged to drop in to poekets. 
The ear s a re fin ished in white as h , with seat s o f white maple; ee il ­
i1,gs of white birch, and fitt ed with curtain s of Crown pa ttern 
runnin g to floor of ca r. Th e ca r s a re a lso equipped with double 
runnin g board s the full length of ca r , an d a lower step arr.mged tc, 
fold; also drop side guard s and chain s, and solid bronze trimming s 
througho ut . The truck;, used are th e improved No. 9-B high-speed 
Laeonia trucks wi th cushioned swi ng bobter s, and heavy double 
piate wheels. 

The Characteristics of Good Paint for Iron Work 

Th ere is perhaps no manufacturin g mate ri al in th ese days wh ieh 
is subject to mor e adulteration, an d when adult era ted is as worth­
less, as paint fo r iro n work. Arlulteratecl paint is ch eap in fir st 
co st, but railroad compani es having in Yiew t h e cost of maint e­
nance of out doo r iron work for a t erm n f year s are not searc h in g 
for the cheapest paint at fir st cost. but that which will g i\'C them 
th e b est re ~1-•l t s in t he lon g run . It is tn thi s cl ass o f work that 
Detroit Graphi te ;\J anuiac turin g Company ca t er s. Th e basis fo r th e 
g raph ite paint m ade by thi s company is a peculiar g raphite ob ­
ta in ed from a mine in North ern ~Iichigan. Thi s graph ite · ore 
con tain s about one- th ird pure graphit e. the bala nce b ei ng silicates. 
\ Vhen thi s g raphi te \\'a s fir st clisc1we red att empt s wc:re ma de by 
the company nwnin g the minL· '," u ,e it fo r th e \'a r io us pn r pnscs 
to whi ch g raphite is usual1y put and to ~e parate the g raphite from 
th e o ther mat ter. Th e mi x ture, howncr, \\'as ton complete to ad 7 

mit of thi s bei ng dCJne . lJUt it wa.s 1h sc CJ,·e red afte r ward that it was 
r em arkably \\'ell a cl aptl·d fur nsc a, a pa int. The per ce ntage ()f 
g r aphite and ya rio us other mineral s in this ore, when g ro und and 
mixed with o il. g i\' es a pai nt of an extremely uniform compo ­
sition. The co mpany tak es care to u se none but th e !Jest boi led 
o il and m ainta in s it s ow n plant fo r boi ling o il. as well as for grind ­
ing· g raphite nrc and pigments for u se in pa in t , and it is daime,1 
1h :1 t this CJre 111i " t11re "f silica and gra ph ite. \\' hc11 ground to 
an L·xt rcmcl_v 1inc po\\'dcr , makes a pigment fo r paint 3 11 -

pcrior 1 n pure graphite, which has not a s g reat m echani, 

ca l toughness. Perhaps the best reeom mcndation for the wear­
ing qualit ies of th is pai nt is it s use by co mpanies desi rin g th e bes t 
sen ·ice ob tainab le fro m pai n t. T h e U nited States GO\ crnm ent 
uses thi s pai nt fo r cove rin g its war shi ps. Th e fi r st imp orta nt o r­
der re ceived by thi s company wh en starti ng in business ten yea rs 
ago wa s from th e \ Valdorf-Ast o ria Hotel fo r covering steel struc­
tural \\'Ork. T h e archi t ec t for t h is hotel had orders t o obtain the 
best materia l th e ma rk ets of th e wo rld affo rded , and, after investi ­
gation, selected this graphi te paint as being nut only d urabl e, b ut 
unifo r m in co m po sit ion and of ho nest manufacture. 

----♦..----

Large Gift to the Library of the American Institute of 
Electrical Engineers 

A t the m ee ti ng las t week of the A m eri can In st itute or E lec­
trica l E ng in eer!-,, Pres iden t Scott ann ounced a large gift to the 
l ib ra ry from C. 0. Mai llou x, stating that l\ir. }failloux had pr e­
~ented his check for $1,028.23 to pay for the eost and fo r rebinding , 
\\' hen necessary. of a n u mber oi \'a luab}e se ts o f F rench scient ific 
T ransactions and oth er books. T h is donation is in a ddit ion to a 

fu ll set o f Comptcs Rcndus fro m 1835 to 1897 
( 130 volumes) which M r . I'vl ai llonx present ed 
to the l ibra ry abou t eighteen months ago, the 
eost of which , inelu di ng new half-moroeco bind­
ing, was $3 17. P resident Scott also an no un eed 
that M r . Mailloux wi ll don ate a sum of money, 
the annual p roeeed s of \\' h ich w ill be suffieient 
to pay the fu ture cos t uf subseription to such 
of the pcr iodiea l pnblieation s that he has pre­
sent ed to the lib ra ry that ar e yet cu r r tn t, a nd 
a lso to defray the coq of binJing the same, 

T he books present ed incl ude th e Transactions 
of the French Academy of Sciences from 16Gu 
to 1900 (247 volumes) lackin g the years fr om 
1778 to 1816. I t is under stood that Mr. ?,faillou x 
has au thor ized the library committee to compl ete 

the set at his cost. T he .rl 11 11a lcs de Chimic ct P h)'siquc, a eomplete 
set from 1789 tci 1900 ( 312 ,,olumcs). ]0 11 rn al de Physique a eom ­
pl etc set frnm 1872 to 1900 ( 29 \'Cilu nw s ). The Transactions of the 
A ustri an Soeicty of E ng in ee r s and Architects, compl ete fr om 1855 
tc, 1901. includ ing both the \\' eekly and mon thly edit ions. A eomplet-:! 
sci of Zcitschrift f11r I nstrn111cntcn lw 11 dc, 188 1to190 1 (21 volumes). 
The gift a lso includes an abri dgem en t in French, in 13 Yolumes, of 
memoires r ead befo re the leading E u rnpean societi es preYious to 
1770; an E nglish abridge men t of the ?,Temoires of the French 
Academy of Sciences fr om 1699 to 1720 ( 5 volumes) ; a Freneh 
abr idgemen t of t he t ransaction s of th e same soeiety fro m 1666 to 
1718, and a hi sto ry of the F r ench Academy of Sciences. 

---- ♦♦----

The Seatt le- Renton line 11f t he Seat tle E lect r ie Company, wh ieh 
fol lows the route of the S eatt le-Tacoma In terurban Rail way as far 
as Re11 ton Ju nction. 101/2 mi les from Seatt le. branching o ff to R en • 
tc,11. ha s been pl aced in ope ration , thu s complet ing the company\ 
subu rban lines. T:1e compa ny is buildin g two new ca r h ouses. one 
S:i ft. x 120 ft. , and the other 120 ft. x 240 ft., and a pa int shop 65 
ft x 120 ft. For the present the fra mework wi ll be of wood, but 
the fuundati on s \\' ill lie built of suffic ien t strength to hold brick 
\\' a ll s, the plan bei ng tn re pl ace the wooden 1111cs in the sp ring. The 
rnn fs wi ll be permanent. T he rush n eccs,itating the s t1b seqt1 en t 
change of wall s is ci ne tn a shortage of space. Many of the ca rs 
rcecntly reeei\' ed ha\'e hecn left on side tracks, and it is the desir e 
n ± the company tu get them un der co,·cr before the severe winter 
weather. T he co m pa ny has r ecentl y issued a neat l it tl e bookl et 
entitled "Seattle Street R ailways; H <J \\' t () Use Th em ." It tell :,; 
\\'here C\'ery li n e goes. h ()\\' t ransfers arc issuer!. and contains 
exact ly tl 1c info r 111a t ir,n t hat is m ost \'a l11a hlL• to r es id en ts n f the 
ci ty , as well as t" \'is it ors . 

----♦----1-Ir . \ Vi ll iam \Vampkr, fo r merly reprcscnta t i,·c in New 
York of the S tua rt -H ow land Company, of Bost o n . has severed 
hi s conn ec t ion w ith that compa ny and has acec pt ed o ne as sales 
agen t of th e Peckh a m ~lanufac turin g Co mpan y. with wh ich h e 
wa s p rcYiCJ ttsly conncc tc<I. ~Tr. \Van1pkr has j11 ~t , tarted 0 11 an 
l·.,ten si, ·c trip th r 011g lt t h e fa r \Vest a nd to the l' ;i 1·i ffr C()ast in th e 

int <'J"C'Bt of th(; f'( •d , ]1 ;1 111 Co mp,tn y. 

( 
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Street Railway Apparatus in Detroit 

vVhi le the type and manufacturer s of a great deal of the street 
ra ilway apparatus used in D etroit are ml'.ntion ed in th e arti cl es 
on th e different systems elsewh ere in thi s issu e, it was n ot found 
pract icable to give credit in every case in these lon ger articles. 
lt has been considered advisable, th erefore, to publish below a 
fo,t of some of the more important in sta llation s in Detroit not 
mentioned elsewhere, so that the visitor t o that city can ;;elect 
what parti cula r appa ratus he desi res to inspect , a'nd for this 
purpose, as well as to g ive proper credit to th e different manu­
fac turers, classification has been made under the names of th e 
different supply h ouses. 

The Crane Company, of Chicago, furni shed the compl ete equip­
ment of valves for th e Detroit Citizens' Railway, also for the De­
troit Rapid Railway Company. 

T he Bi llings & Spencer Company, Hartford, Conn., has furni shed 
a la rge quantity of pure lake copper, drop-forged commutator seg­
ments to the Detroit s treet railway compani es. 

The R. Bli ss Manufacturing Company, P awtucket, R . I. , has sup­
plied many of it s patent platform ga tes for D etroit street cars. 

The Lehi gh Car, Wheel & Axle vVorks, Catasauqua, Pa., h ave 
supplied wheels to some of th e roads in Detroit and vicini ty. 

The power plant of the Detroit, Rochester , Romeo & Lake Orion 
Railway Company, at Rochester, Mich., which form s a · part of 
the Detroit United Railways syst em, is equipped with engines 
made by the Ball & Wood Company; of Elizabeth, N .. J. 

The A merican Car Sea t Compa ny, Brooklyn, N . Y., has insta ll ed 
quite a number of it s pushover sea ts, a lso longitudin al r a ttan 
ea ting, in the cars of many of the roads in and around Detroit. 

Sand-boxes made by th e Ham Sand-Box Company, Troy, N . Y., 
ar e in use on the cars of the Detroit & Pontiac Railway, the D etroit 
City Stree t Railway, and the Detroit, Roch est er, Romeo & L ake 
Orion Railway. 

Insulating material has been supplied to the Detroit railways by 
the American Vulcanized Fibre Company, \Vilmington, Del., man­
ufacturer of hard and vulcanized fibre. 

The J. G. Brill Company, Philadelphia, Pa .. has equipped roo of 
the ca rs of the Detroi t U nit ed Railways with its N o. 27-F trucks, 
oi1 e of the cars of the Rapid Railway of Det roit being fitted with 
the company's No. 27 heavy . high-speed trucks. · 

Green fuel economize r s, manufactured by the Green Fuel Econ­
omizer Company, Matteawan, N. Y., ar e in use in , h e plants of 
United Railways and Rapid Railway, Detroit. 

Bristol r ecording voltmeters. supplied \;y the Bristol Company, 
vVaterbury, Conn. , are used by the Detroit United Railways. 

T he Van Dorn & Dutton Company, Cleveland, Ohio, has fur­
nished almost all of the gears and pinion s use d on the ca rs of the 
Detroit United Railways syst em, and most of the cars of the 
suburban lines have been equipped with the company's trac'k 

cleaners. 
The Standard Traction Brake Company, New York, N. Y. , 

has furnish ed brakes to th e Rapid Railw?..y system and th e Detroit, 
Ypsilanti, Ann Arb or & Jackson Railway. 

T rack rail s and fastenings have been supplied to the Detroit 
r ailways by the Pennsylvania Steel Company, Philadelpl~ia, Pa. 

The Star Brass Works, Kalamazoo, Mich. , has supplied trolley 
wheels and harps to ne.a rly all of° the city and suburban lines in 
and around Detroit. ' 

The Bullock Electric Manufacturing Company, Cincinnati , Ohio, 
has a contract for elec trical machinery fo1 the Detroit. R ochester, 
Romeo & Lake Orion Railway. 

Th e Heywood Brothers & vVakefield Company, New York City, 
ha:, equipped some of the cars of the Rapid Railway system of 
Detroit with Wheeler wa lkover seats, and in Toledo, Ohio, the cars 
of Toledo & Monroe E lectric Railway, the Toledo & Maumee 
Valley Railway, the Toledo & W estern, and the T oledo Railways 
& Light Company, are equipped with the company's seat s. 

The Curtain Supply . Company, Chicago, Ill. , ha s equipped the 
oven cars in and around D etroit with it s special open-car cluck cur­
tains with rod a t bottom. and the closed cars, B-43 Crown ; Forsy th 
roller tip pantasote and Acme Cl. C. pantasote. 

Tran sfer ti cket punch es made by th e R. vVoodma n Manufacturing 
& Sup ply Company, Boston , Mass., hav:~ for th e last seven years 
been in u se on th e Detroit United Railway throughout their sys.: 
te rn , where they have gi~ren sati sfaction. 

T he Hoppes Manu facturing Company, Springfield, Ohio, has 
eight of it s 300-hp live steam feed-water purifiers in service in 
the Detroit City vVater Works, where they are u sed as separate 
units on boiler s of the same power. Six o f them, of 500-hp capac­
ity, ar e also in use in the plant of the Detroit U nited Railways. 

Many of the ca r s of steam roads entering Detroit have !wen 
equipped with heaters made by the Gold Car Heating & Lighting 
Company, New York, N. Y. Among these road s may be men­
tioned the Pere Marquette, Michigan Central, Cincinnati, Hamilton 
& Dayton, Lake Shore & Michigan Southern , vVabash and Grand 
Trunk. 

The J ohn Stephenson Company, E lizabeth, N . J ., furni s:1ed some 
of the open ca r s used in Det roit. 

T hat part of the Michigan Traction Corripany's system between 
Ka lamazoo an d Battle Creek, Mich., about 27 miles of complete 
road, wa s bui lt by Smethurst & All en, electrical engineers and rail­
way contractor s, P hilade lphia, Pa . 

Severa l tro11ey wagons supplied severa l yea rs ago by J . R . Mc­
Cardell & Company, Tren ton, N . J., to the stree t railway companies 
of Detroit , a re still in u se, giving pronounced sati sfaction. 

J . G. , i\Thite & Company, engi neers and contractors , of New 
York, were interest ed in th e con struction of the Toledo & Monro e 
Rai lway, and in the Detroit , Rochester, Romeo & Lake Ori on 
Railway, the fo rmer being described in t he STREET R AILWAY J ouR­
NAL of Aug. 3, 1901 , and the lat ter in the issue of April 7, 1900. 

The Pittsburgh (Pa.) Insulating Company ha s supplied to th e 
D etroit railways several gracl~s of insul ated cloth and paper. 

'The feed-water heater s and separators manufactured by the 
Harrison Safety Boiler W orks, Phi lade lphia, Pa., are in use in 
severa l plants in a nd around Detro it. 

Ties for the Lake Shore Electric Railway between Cleveland awl 
Toledo. Ohio, we re supplied by the Advance Lumber Company, 
o i CleYelan·d. 

A t th e power house of the D etroit United Railways Company 
ther e are fo ur large t a.nclem compound direct-coupled en gines 
having cylinders 28 ins. and 52 ins. x 48 ins. , each driving an 800-
kw generator. They were insta ll ed by the A llis-Chalmers Com­
pany, Mi lwaukee, Wis. , by wh om, aside from street railway equi p­
m ents. en gi nes have been supplied to a la rge number of factories 
in Detroit ; in fac t , the company has supplied more eng ines to D e­
troit than to any other city of equal size. 

T o the city and interurban railway companies in and around 
Detroit, the American Stee l & Wire Company, Chicago, ha s fur­
ni shed large quant it ies of " Crown" rai l-bonds, which are said to 
have been adopted as the standard for roads in that vicinity. Trol­
ley wire, span wire, weatherproof electrical cables, and other 
portion s of the wire equipm ent in use m, these roads have also 
been snpplied by this co mpany. 

Last season th e S implex Electric Heating Company, Cambridge, 
lVJ a ss .. equipped the T oledo & Monroe Railway ca r s with about 
200 of it s enamel type car hea ters, which are efficient , durable, and 
sanitary. being light , extremely compact, with a minimum number 
of parts. There a re no receptacles fo r dirt, consequently no ex­
pense whatever fo r cl eaning and overhauling. 

The H ope vVebbing Company, Provi·Jenc r, R. I. , has supplied 
the Detroit. Ypsi lanti , Ann A rbor & J acbon Railway Company 
with tape~ and webbings, and the company's goods are used by 
other Detroit street r ailway companies, the material being pur­
chased from dealer s who handle such lines of goods. 

The Duff Manufact uring Company. A ll egheny, Pa., has supplied 
the D etrnit ,,t reet rai lway system wi th B:i l'l'ett track and car jacks, 
which are used ex tensively a nd are said to be rega rded as the 
standard in that section of the country. 

Chri sten sen independent m otor-dri ven air brake equi pment s,. 
made by th e Christensen Engineerin g Company, Milwaukee. vVis .. 
are in use on a considerable numb er of ca rs of the D etroit & 
T oledo Shore Line Railway Company. th e D etroit , Lake Shore & 
Mount Clemens Railw·ay Company, and the Rapid Railway Com­
pany. of Detroit. 

Th e Morri s Electric Co mpany. with headquarter s in New York, 
ha s supplied its rail -bon ds fo th e following roads in Michigan in 
the vic inity of D etroit : J ackson & Suburban Traction Company, 
Jackson. M ich.; V,/olverine Construct ion Company, Det ro it . Mich. ; 
Michigan T raction Com pany. Kalamazoo, Mich.: Detroit . Lake 
Shore · & Mount Clemens Railway. D etroit . i\fi ch. A large number 
of iron poles and brackets hayc also 'been sold hy the company 
to roads in Detroit and Yicinity. 
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T he G. C. Kuhlman Car Company, Co llinwood, Ohio, built 
m ost of the cars fo r the interurban roads controlled by the United 
Rail\\'ays Company, o f Detro it , and also some of t he ca r s used in 
t he city. 

The P eter Smith H eater Company, Det ro it , Mich., has in stalled 
car-heating equipments as fo llows: Fifty to the Rapid Railway 
system, the D etroit and P ort Huron lin e ; twelve to Detro it & 
F lint Railway Company; twelve to Det roit, Rochester & Romeo Rail­
way Company ; fo urteen to Detroit & Pontiac Rai lway Company; 
twelve to Detroit & Northwestern Railway Company; ten t o 
Detroit, \Vyandotte & Trenton Rai lway Company ; tweh·e to De­
t roit Shore line. 

The Ohmer Car Regi ster Company, Dayton, O hio, has it s regis­
ters in service on all the cars of both the D etroit & W yandot te 
and the Detroit & P ontiac lines of the D etroit United Railways 
Company. 

Nearly all of the line mater ia l used by th e Detroit rai lways was 
supplied by the O hio Brass Company, l\Iansfi eld, O hio. T he pole 
bracket s supplied to the Detroit & Northwes tern Rai lway Com­
p any, the Rapid Railway system and the Detroit & Toledo Shore 
Line Ra ilway, are the company 's well -known " Rich mond " flexible 
pole bracket s. The Detrnit U nited Ra ilways have also a number 
-of these brackets in u~e, a;, well a;, the ' 'Detroit" type of brackets, 
w hich, as their name implies, were designed especially to meet 
t he r equirement s of the Det roi t United Railways Company. 

In the power plant of the Detroit, Roches ter, Romeo & Lake 
O rion Rail way, a t Roches ter, l'VIich., there are three engine-type 
ra ilway gen erators, two of 200 kw and one of 400-kw capacity, 
made by the Crocker- \Vheeler Company, Ampere, N. J. T here is 
:ab o a Crocker-\ Vheeler boos ter set of 400-amp. capacity a t 150 
vo lt s. 

The apparatus in stalled by the Electric Storage Battery Com­
pany, of P hiladelphia, P a., in Det roit fo r street rai lway purposes, 
cc,nsist s of th e three batteries for the Detroit United Railway. O ne 
battery , consisting of 276 elem ents, with a capacity of 2500 amps. 
for one hour is. located opposite the power house ; another bat­
h ry, located a t the T hird Street sub-stat ion, con sist s of 250 ele­
ments, having a capacity of 2000 amps. for one hour, and the t hird 
hattery, located a t the E corce power house, on the Wyandotte 
di Yi sion, comi"ts o f 276 cell s, hav ing a capacity of 280 amps. for 
one hour. These batteries are all chloride accumulators, in stalled 
in lead-lined tanks, and are used fo r regulating the fl uctuations and 
main tain ing vo ltage 0 ~1 th e line. 

The Ma ltby Lumber Company, Bay City, Mich., sta tes that 
•e\'<cry electri c road cent ering in D etroi t has been fu rni shed with 
it~ ceda r ti es or poles, some of the roads every year since they 
b egan building, and others at va r ious t imes in their history. A li st 
of some of th e roads are given below. Since the con solidation of 
t he Detroi t r ailways the company has furni shed the Detroit United 
:and th e Rapid Railway system both poles and t ies. Also the roads 
·connecting T oledo with D etroit , viz., the Det roit & T oledo Shore 
L in e an d the Toledo & M onroe, the fir st -na med with poles only, 
an d the la tter with both t ies and poles. Th e company has a yard 
fr one of the suburbs of Detro it , R iver Rouge. T he fo llowing rail­
vvays use ma teri al supplied by the Maltby Company: Detroit, Lake 
S hore & Mount Clemen s Rail way; D etroit & P ontiac Ra il way Com­
pany ; Detro it, P lymouth & Northvi lle Railway Company; Detroit, 
Roches ter , R omeo & Lake O rion Railway ; Detro it & Gran d Ri ver 
E levated Ra ilway Company; Det roi t United Railway Company ; 
'Port Huron, St. Clair & M arine City Railway Company; Wyan­
,dotte & Detroit River Rail way Company ; T oledo & l\fonroe Rail­
-way Company ; Detroit Citizen s' Street Rai lway Company; Detro it 
<Constrnction Company; D etroit, Ypsilanti & Ann A rbor Railway 
Company. 

Th e Babcock & Wilcox Company, New York, has installed 
,.vater -tube boilers in the fo llowing plants in and a round Detroit: 
l 1nited Rai lways, 12 boiler s o f 250-hp capacity each ; Rapid Rail­
way Company, 4 ·bo ilers of 300 hp ; Detro it, Ypsilanti & Ann Arbor 
Railway, 8 boiler s of 230 hp; D et roit & P ont iac Railway, 2 boil er s 
o i 230 hp ; Toledo & Monroe Rai lway Company, 2 boi ler s of 230 
hp each. 

Brakes manufactmed by the G. P . M agann A ir Brake Company, 
Detroit, M ich ., are bein g used on all the douhle- truck cars of th <2 
Detroit U nited Railway, D etro it & W yandotte, D etroit & North­
western , D et roit & P ontiac , and Detr,,i t , R ochester , Romeo & 
Flint r oads. 

Large quantities o f in st:!ating Ya rn ish i;:; supplied by the Sterling 
Varnish Company, P ittsburgh, Pa., to the railway and electrical 
tr ade in Detroit and Yicin ity, compri sing the Sterling extra imu­
lating va rni sh fo r the in sula tion of armatures, field coils, etc. ; the 
Sterling extra black fini shing Ya rni sh fo r the finishing coat to be 
applied to electri ca l appa ra tu s to bring it up to a j et black, hand­
some, glossy appearan ce; the Sterling black a ir drying varnish 
fo r maki ng quick repairs where there is not sufficient time to bake 
the co ils before and a ft er insulating, and the Sterling black core 
pla te varn ish fo r the insulation of armature discs. 

T he W heel-Truing Brak e-Shoe Company, D etroit , M ich ., manu­
fac tures a wheel-truing brake-shoe which in a short period of three 
and on e-half year s is said to have fo und favo r with upwards ot 

400 differen t elect r ic rai lways in thi s and other countries, besides 
bei ng adopted by steam road ~. The roads in and about Detroit are 
using the device, o f which shipments were r ecently made to 
A ustra lia, South A merica, Portuga l, India, A frica, N ether lands, 
Irelan d, Scotland, En gland, and other fo reign points. 

Trolleys, gears and pinion s made by the R . D. N uttall Company, 
Pittsburgh, P a. , ar e in u se on the fo llowing lines in and around 
Detroit: Detroi t Citi zens' S treet Railway; Det roit, Lake Shore & 
M ount Cl emen s Railway; Det roit, P lymouth & Northville Railway ; 
Detro it United Railway Company ; Detroit & Toledo Shore Line 
Rai lway; Detroit, Ypsilanti & Ann Arbor Railway; Rapid Railway 
Company; T oledo & Monroe Railway Company ; Wyandotte & 
Detroit R iver R ailway Company; D et roit & Pontiac Railway; 
Detro it, Rochester, Romeo & Lake O rion Railway ; Detroit Railway 
Cnrnpan v. 

T he Con solidated Engine Stop Company, New York, has m­
st alled it s safety engin e stop system in Det ro it at the plants of 
Nelson, Baker & Company, manufactur ing chemists; Ireland & 
Mat thews Manu facturing Company, stove trimmings and sheet 
metal goods, and Stephen Pratt, manufactnrer of st eam boilers. 

P ractically all of th e raiiways in and about Detro it u se lightnin g 
arres t er s made by the Gart:m -Danie ls Company, Keokuk, Ia. 
T he Detroit, Ypsilan t i, Ann A rbor and J ackson Rai1way Comp;:ny 
use th f' m through out, whil e n earl y all of the roads comp osing 
tr c Detroit United Rai lways system !1ave a large number of the 
cr)1~1 pa11 y' s lightn ing arresters in use. 

.Merritt & Company, Philadelphia, Pa., has supplied to the rail­
way companies in D etroi t and v icinity a system of lockers v·!1ich 
may be: seen a t the p lan t of the Detroi t , Ypsilanti , Ann A rbor ,y_ 
J ackso:1 St reet Railway Company, an d the Grand Rapids, Grand 
Haven & Mu skegon Ra ilway Company. Among other pl aces in 
D etroit, the company's locker con struction can be seen at the l loyd 
Con struction Company, Solvay Process Company an I Detroit Cit:r 
Gas Company. 

T he 25-ton hand t raveling crane in the plant o f the D etroit Citi ­
zens' Railway was built by the Brown Hoisting Machinery Com­
pany, Cleveland, O hio . T h e cran e has a span of 60 ft ., and it s 
operati ons, ir.cluding hoist ing, trolley t raveling and crane travel­
ing, are performed Ly means of hand c;·anks from a platform 
attach ed to th e under sid e of on e end of t he crane. 

The Lorain (Ohio ) Steel Company is said to have furni shed 
practically a ll of th e ra il s and special work in use in the Detroit 
Railways system, except t hat part of it which was built by the 
P ack-Everett syndicate. 

In elect r ic cars in and aro un d Detroit three types of the cross­
seats made by th e Hale & K ilburn Manufac turing Com pany, Phila­
delphia, P a., are u sed, viz., st ationary seat N o. 2, about 66 ins. long, 
with spring cush ion and back, upholstered in plush, and also some 
upholst ered in rat tan . T hese ar e for car s having the aisle at one 
side, t he arrangem en t of seats being practically th e same as in open 
summer car s, the car , however, being closed a t the inner end or 
side; stationary seat , No. 3, abo ut 34 in s. long, of the same general 
style, but for u se in car s having the aisle in the center , and always 
" running head on ;" walkover seats, patt erns Nos. 80½ and 99-E, 
with spring cushion and back, upholstered in plush, also some up­
holstered in rattan . T hese three types are used on the cars of the 
Detroit United Railway, D etroit & P ontiac Railway , Detroit & 
Northweste rn Railway, Detroit, Rochester , Romeo & Lake Orion 
Railway, Rapid Railway, of D et roit , and Detroit & Toledo Shore 
Line Railway. 

T he adverti sing pr ivi leges in the electri c cars of Detroit and 
yicinity are controlled hy the M ulford & Petry Company, which has 
establish ed an enviable reputation in the efficient handling of street 

' 
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.. car ad verti sing. T he executive offices of the compa ny a re located 
in Det roit , together with the designing department and printing 
plant, where adverti~ments a re prepared under the direct super­
vision of the company's officer s. T he M ul ford & Petry Company 
has bra nch offices in New York, Chicago, P hiladelphia , Cleveland, 
Toledo, Dayton, Indianapolis, Grand Rapids, Youngstown, Toronto 

. and Montreal. It now controls the adverti sing privi leges on a 
la rge percen tage of the roads in Michigan, O hio and Indiana, and 
is prepared to handle business in any part of the country. 

T he Le Va lley-Vit~ Carbon Brush Company, o f New York, is 
fu rni sh ing Le Valley-Vit~ carbon brushes to the Detroit & Lake 

:Saint Clair Ra il way Company, Detroit United Rai lways Company, 
Detroi t & Pontiac Rai lway Company, Det roit, Rochester, Romeo 
&. Lake Orion Rai lway Company, Detroit, Ypsilanti, Ann A rbor & 
Jackson Ra ilway Company, Rap id Rai lway System, Toledo & Mon-
roe Rail way Company. · 

Y./i lliam C. Raker, inventor o f the Baker hot -water, non-fr eezing 
. car heater , of N cw Yor k, has furni shed hot-water heat er s for the 
• car s of Detroit, Lake S hore & Mount Clemens Railway, Detroi t, 
Ypsi lan ti & A nn Arbor Rai lway, and Rapid Railway Company. 

Sand-boxes manu fact ured by the De \Vitt Sand-Box Company, 
T roy, N . Y., are in use on the Mount Clemens (1\Iich.) & Belle 
I,le electric roads. 

•• 
AMONG THE MANUFACTURERS 

THE STANDARD POLE & TIE COMPANY, New York, a re delivering a 
large number of poles a t Toledo, Ohio. 

\\i. G. i\. 1\IILLJ\ R , formerly man age r of the ornamental department of the 
American l1ridge Company, has been appointed purchasing agent of that 

, company, with offices at 259 South Fourth Street, Philadelphia, Pa. 

C. H. BROWN & COMPANY, Fitchburg, Mass., manufacturers of the 
Brown engines, has furnished a 22 in. and 40 in. x 48 in. cross-compound con­
dens ing direct-connected engine for the Houghton County Street Railway 
Compan y, of Hancock, Mich. 

ROBINS' BELT CONVEYORS for h andling salt a re illust r ated and de­
sc r ibed in an attractive four-page fo lder issued by the Robi n s Belt Company, 
of N ew York. Several views of conveyors in actual operation are sh own. 

·Copies will be mailed free upon application. 

THE CRANE COil-fPANY , of Chicago, h as just issued a new pocket cata­
logue of 164 pages. This book covers the comp any's compl ete line, including 
stan dard, medium , lo •.v-p r essur e ; ext ra-heavy and hydraulic goods in brass and 
iron, engineers' supplies, toolf. and pipe. Cop ies may be obtain ed by writing 
the hom e office or to an y bra:1ch house. 

SEVER .\L Y E ARS AGO 1-Ieric h ell, Spillma n & Company, North T ona­
wanda, K. Y ., amusement outfitters, installed a number of outfits in 1\Iichi gan, 
a nd as they report tha t these have a ll g radually worked West and South, ex­
cept a few that were taken to Canada, it would seem that D etroit and vicinity 

. ought to be a good place to locate a merry-go- round. 

T H E NEW HAVEN CAR REGISTER COi\IPAi'\Y states that it is ex­
pecting to make an especially large exhibit of r egisters and it~ oth er special­
ties at th e Detroit convention, and wi ll probably also exhibit at that time a 
new device for e lectric rail way work. The company has not yet di sclosed the 
nature of this apparatus, but it is understood that it is something of g reat 
value in rai lway work. 

THE DETROIT GRAPHITE MANUFACTURING COMPANY, of De­
troit, is doing an excellent foreign a nd domestic business in graphite. For 
instance, a recent mail brought two ve ry large orders for graphite paint from 
Manila, P. I., an d from San J uan, P orto Rico. The compa ny has a force of 
mach inist s working const antly putting up new ma,_hinery and r eports that its 
factory is working to its fu llest capacity and overt ime in taking care of cur­
rent order s. 

THE V ,\LE NTI NE CL.\RK C0111PAN Y , Chicago, Ill. , carryin g an ex­
tensive line of white cedar poles , of which a specialty is made, operates large 
yards and is prepared to exec ute orders promptly. An imm en se st ock is car­
ried in the yards, which a re locat ed at Pinconning, Mich., Green Bay, Wis., 
New L ondon, \Vi s. and Prentice, \Vis., all conveniently situated directly on 
railroad lines. The company issues an inter estm g eight-page iJlu stra ted fo lder 

· that will be mailed fre e upon applicat ion. 

THE PECKHAM MANUFACTURING COMPANY h as just r eceived an 
order from the new Wash ington & Baltimore R ailway for a ll the trucks to 
he used on that line. This is the new through line which h as b een referred 
to in several recent issues of the JOURNA L a nd is controlled by the same 
capitalists who own th e Aurora, Elgin & Lhicago Railway, on which line the 
Peckham trucks a re also in use. The trucks wi ll be of the same style as 
those employed on the latte r railway, which is the largest high-speed line in 

· t he country. 

SOME OF T H E RECENT l'..NGINE I N STA LLATION S m ade by th e 
Baker Engine & Machine Company, Philadelphia, Pa ., are as fo llows: J. B. 
MacAfee, for the Augusta & Aiken road, Augusta, Ga., two 600-hp tandem 
compound condensing Corliss eng ines, running at 150 r. p. m.; M. P. Mc­
Grath, Lansdale and Norristown, two 400 hp a utomatic engines, running at 
200 r. p . m. ; Tennis Construction Company, W est Chester, Downingtown & 
Coatesville Railway, two 600-hp Corliss and one 400-hp a utomatic engines ; 
Pennsylvania State Construction ( ompany , Cumherlanrl. & Frostburg Railway, 
tw0 400- hp m1tomatic engines. 

J AMES vV. COPELAND, of Denver, has been appointed sole agent for the 
State of Colorado for the Scaife and We-Fu-Go Water Softening & Purifying 
System s, manufactured only by \Villiam B. Scaife & Sons' Company, Pitts­
burgh, Pa. Mr. Copeland was formerly lccated at St. Paul, where for a 
number of year s he was on e of the most successful manufacturers' agents of 
the city. He has recently opened an office in Denver to further the interests 
which h e represents, and is well known throughout the West in mechanical 
and en gin eerin g circles. M,·. Copeland has always given the su bj ect of water 
purification considerab le a tt ention, and is particularly well versed in this 
lin e. 

THE OTI S ELEVATOR COMPANY h as recently closed a co ntract with 
the Subway Construction Company for a n escalator, or moving stairway, tu 
be installed at the Manhattan Street station of the new rapid transit road. 
At this point the subway crosses the Manhattan Valley on a viaduct, the 
tracks being about forty feet above the level of the street. The escalator will 
carry passengers hoth up and down, the two tracks being arranged in the 
same vertical pla n e. The guaranteed carrying capacity of the device is 30,000 
people per hour- 10,000 in each direction. A motor of 35 hp will be sufficient 
to operate the mechanism when working at its maximum capacity. 

TI-IE STILWELL-BI ERCE & SIIIITH-VAILE COMPANY, Dayton, Ohio, 
rece ntly supp lied to th e Muskegon (Mich.) Traction Company a £pedal cast­
iron heater in connec tion with outside packed feed pumps an d ci rculating 
pumps. This company a lso furni shed the Chicago Edison Company, of Chi­
cago, Ill. , a 10,COO-hp heater and is constructing for the Canton-Akron Com­
pany two vertical feed pumps. Some time ago th e company supplied the 
Northern Ohio Traction Company with a combined j et condenser and vacuum 
pump and t he Dayton & Covington Traction Company, \Vest Miltou, Ohio, 
condensi n g apparatus. feed and circulating pumps, heater and triplex clcc tric­
pump. 

JAMES B. CLO\\' & SOJl:S, of Chicago, have just issued thei r new cata­
logue of supplies for water and gas works, railways, cont ractors, plumbers, 
steam an d gas fixtures. Although comprising 840 pages, it is of a convenient 
size a nd wi ll no doubt be one of the standard reference works on the desks 
of all who ha\"e a nything t o do with steam and sanitary matters. This com ­
pan y is thoroughly up to date in its bu siness methods, as was recently out ­
lined in these columns at the time a description appeared of this firm's new 
building in Chicago. This catalogue, and the many other at trac tive adver­
tising schemes which emanate from this company, are due to Miss Helen 
Mar S haw, adverti sing man ager. 

C. J. Hl'EBEL & COMPANY, dealers in cedar posts 8nd poles, were in­
corporated twe lve years ago. Their main concentration yard is at Menominee, 
1 lich, from which orders of any ordina ry magnitude can be sh ipped within 
twenty-four hours from their receipt. T he firm has had the benefit of twelve 
years' experience and can naturally meet the want s of large customers, such 
as electric railway companies, in a very satisfactory way. It buys its own 
stumpage, and the custome rs are given the advantage of the fact that they do 
n ot need to deal th r ough middlemen. In addition to the main concentratiott 
yards at 1\Ienomin ee, Illich., the company has seven branch yards from which 
to supply local demands. 

THE JOH N SON COMPOUND & SUPPLY COMPANY, of Roch ester, 
N. Y., is placing on the market the sumac elastic paint. This paint has been 
tested under the most severe conditions and found to give excellent results. 
It is especially adapted to give a durable and elastic coating to all metal 
surfac es, such as boilers, trucks, poles, bridges, -etc. The manufacturers claim, 
among other points, that excessive heat, smoke, dampness, wate r or acid have 
ve ry little effec t on th is pain t. It n ever scales or falls off, no matter what 
the conditions may be. This is large ly due to the fact that no coal tar or 
benzi ne a re used in its composition. Right materials, compounded in the most 
careful mann er, characterizes the sumac elastic paint. 

J AJ\IES G. CONNER & COMPANY, Philadelphia, Pa., manufacturers of 
varnishes and j apans, has issued a bright red folder to which attention is at­
tracted by a statement on the first fold which would lead one to think that 
the company was "doing a hell" of a business, but the second fold reveals the 
mi ss ing "o" of hello, so that the sentence reads "We are doing a hello busi­
ness n ow in 'battery paint black,' " a compound which has given satisfaction 
in painting work in storage battery rooms and on all kinds of e lectrical and 
st ructural iron work, the manufacturers c laiming it to be the best insulating 
and anti-rust paint made. The company is also sendin g out some attractive ly 
printed blotters, ca lling attenti on to some of th e advantages in using battery 
black paint. 

THE JOH N A. MEADE MANUFACTURI NG COMPANY, of New York, 
has just issued an extremely n eat, a ttractively illustrated twenty-four-page 
catalogue descriptive of "something new" in the shape of belt conveyors. 
The catalogue not only shows the construction of the conveyor and its appli­
c::ition, b•-1t it clearly defines the advant ages which are inseparable from their 
use. Illustrations of the company's patent trolley and tracti on system and 
au tomatic radiating truck are a lso shown. This company's line of machinery 
covers automat ic, steam shove ls, unloading towers, automatic, shuttle and 
industrial cable railways, g ravity bucket, scraping and belt conveyors, bucket 
and case marine elevators. etc., comprisi ng a complete line of labor-saving 
machinery fo r unloading, storing, reloading and economically handling any 
t ype of material in bulk or package. 

"MODER N WOOD P:\ VEMENTS '" is the title of a forty-two-page cloth­
bound book issued by the Un it ed States \\food Preserving Company, of New 
York City, describing the company's creo-fesinate process of preserving timber 
and including a paper on "Rece nt Experiences with \Vood Pavements," hy 
B. T. \Vheeler, superintendent of st reets of Boston, Mass. The author of the 
book, Fred. H. Kummer, C. E., Jun. ,'\. S . C. E., has also prepared a pamphlet 
in which similar data is p resented, and in a paper on "A Proposed Method 
for the Prese rvation of Timber," read by him hefore the American Society of 
Civil Engineers, together with the discussion elicited thereby, much interest­
ing information is hrought to light, nearly a score of the members having 
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talked on t he subject . A r epr in t of tb e last-named paper is issu ed by th e 
U nited :, tates \ \"ood P reserving Compa ny , from whom any of the publications 
mention ed may be secured. 

" TJJ AT RE GI ST ER W I LL LAST AS L O KG A S THE CAI< " is what 
a can did st1 eet ra ilway m an sa id aft er examinin g th e new S terling No. 5, 
made by the S terling-:\I eek er Company, Newark , N . J . T h ere is som e founda­
tion fo r su ch exub erant praise. A r egist .er is a complex m achin e, and if it 
keeps a true r ecord, with .ill th e b an g in g it gets, it sh ould n ot b e expect ed 
to last for ever , yet eve ry expert who looks into t h e No. 5 is impressed with 
the stren gth of every part a n d th e obviou s prep ar ation fo r g reat and unu sual 
du rab ility. 

T H E STGART-HO\\" LAK D CO1I P A NY, of Bost on, l\Iass. , re por ts a very 
prosperous seaso n in e lectric r ailway supplies. T his company r epresents what 
ca n be accomplished in a few years by a thoroughly active and up-to-date 
business policy. It has sa lesm en a nd rep resentatives in eve ry section in this 
country, a n d h as rece nt ly a r ran ged with Theodor e l\Iay t o repr esent them in 
P ar is. .i\l r. .i\lay is well known in electrical ci rcles in E n gland and on the 
cont inent. \\' ith salesmen a n d repr esenta tives in a ll part s of the world the 
Stuart-Howlan d Compan y keeps it self thoroughly posted on what is going on, 
an d very few cont r ac ts fo r an y kind of construction work ar e awarded with­
ou t the know ledge of its manage rs. S ince t h e first of J anuary over 700 miles 
of road ha s been equipped with the S tuart-H owland overhead mate rial. This 
materia l is meetin g wit h favo r among e ngineer s and managers on account of 
its improved ues ign, as we ll as the importan t fea tures of strength and 
durabili ty. 

Al\JOXG R ECEX T SA L ES of plows m ade by th e f aunt on Locomotive 
l\l an ufactu ring Company, Taun ton , l\Iass, a re tli e fo llowi ng: One h eavy nose 
plow. Chi cago, H arvard & l,en eva Lake Railroa d Compa ny, \Valworth, \Vis.; 
one h eavy n ose, Cit izens' E lectric J<ail way, Ligh t & P ower Company, Mans• 
fie ld, Oh io: one heavy nose, Pennsylvania & Ohio Rai lway Company, Ashta­
bula. Ohio: one Boston sha re, Chicago & J oliet Railway, Joliet, Ill.; two 
heavy nose, H oughton Ci ty Street R ail way Compan y, H an cock, Mich.; one 
heavy nose, Il linoi s Interurban Con st r uct ion Company, Rockford, Ill.; one 
snow sweepe r . Clevela n d, Painesville & East ern Ra.il roa d Compa ny ; two heavJ 
n ose, I n dia na Hail way Compan y, S outh Ben d, Ind. ; one he avy nose plow and 
one snow sweeper , Cleveland, B er ea, E ly ri a & Oberlin Rail way Company; one 
heavy n ose plow an d on e sn ow sweeper , Cleveland & Eastern R a il way Com­
pany, Chardon , Ohio; one h eavy nose plow a n d on e share, Chicago Consoli­
dat ed Traction Compan y. 

!<O B E R T BELLAMY, the in ventor and patentee of tb e Bellamy vest­
Jette fo r conductor s, which was form erly ma nufactured by the A. B. C. M an• 
ufacturing Compa ny, of Cleve la n d, h as incor pora ted a new compan y with paid­
in capi ta l stoc k of $20,000, to be known as the Bellam y Vestl ette M a nufacturing 
Company, a n d wi ll continue t he m anu fac ture of this a rticle, whi ch is widely 
u sed by conduct ors on lead ing street rail ways of thi s cou n try and abroad. 
T h e new compan y has a la r ge fac t or y especia lly des ig ned fo r its work, and is 
now in positi on t o fi ll or der s in qua ntit ies. The vest lette is n ow bei n g made 
from a new mater ia l which is so durable tha t , it is c la imed , the ga rment will 
out wear six o r seve n unifo rms. It contain s nine la rge and conve nient pocket s, 
which a re so design ed t h at it i s impossibl e fo r m oney or ti ckets to be st olen 
oy pickpocket s or in running to switch es or jumpin g on a nd off cars. Since 
t he o rganization o f t he n ew compa ny it has been floode d w ith order s a nd in­
qui ries , a nd t 11e ve,tlette has been adop ted by severa l leadin g roads as part 
of th e regula r uniform . 

TH E I I. W . J OHNS-MANVILLE COMPANY'S exh ibit at the D etroit 
convention wi ll include a fu ll li ne of overhead line materia l, comprising a 
number cf newly des igned devices, a worki ng d isplay of elect ric car heater s 
and Sach 's "!\" oark" fu se protective devices. In t his pa rt of the exh ibit a n 
espec ia lly inte r esti n g feature will be a line of newly design ed in sulated and 
met allic crossings and sec tion insulat ors , which embody a numbe r of n ew 
feat ures a nd which a re claimed to eliminat e the t rouble expe rienced with oth er 
devices u sed for similar purposes. T h e line of sub way fu se boxes to be shown 
rep resents th e la rgest an d most complet e line of wo rk eve r 1,uilt of this de­
sc ript ion arnl wil l be ve ry in te rest in g, toge ther with t he other new features 
in t he f use l> u,iness t ha t a re a lso exhibited. T hose present at th e con vention 
will be: J. \\ '. l'e r ry an d J. E. :\Ieek, of th e New York office; D. T . Dickson, 
of th e Philadelphia branch: S . H. Fi nney. of the Chicago bran ch: vVilliam A. 
Huddecke. of the St. Loui s bra nch ; a lso E . B. ll a tch a nd 1fr. \Vhite, rep re­
senti ng t he J oh ns- Pratt Compar.y. 

T H E CHl{J S T ENSEN ENGI NEERIN G COMPAN Y , o f i\lilwaukee, will 
di s tribute at the convention a bookle t containin g the names of th e r oads upon 
which its air brake apparatus is in sta lled, t oge ther with the nnmber of equip­
ments on eac h road. This is in accordance with th e Christensen Company's 
well- establi shed policy of publishing the n ames o f its patrons, so tha t any on e 
wh o desires t o con sider t he merits of the Christe n sen air brakes may know 
wher e to see the equipme nts in use u nder the severe conditions of actual serv­
ice, which is the onl y satisfactory test fo r mechanical appliances. The company 
h a s a lso. _arra n ged an interest ing exhibit a t th e convention , including a com­
plete a ir brake equipment in ope ra tion. Th at th e appa ratus of thi s company 
continu es to h old its high popularity is shown by t he continual growth of it s 
fac t ory, made ncc:essary t o fill the dem ands for brakes. It was only recently 
t hat the compan); completed a very large plant in M ilwaukee, l,ut the demand 
fo ,· appa ratus has already outstripped its manu fac turing faci lities, and the 
com pany is n ow engaged on a 250-ft. ext en sion to its present mac hine shop, 
which is 186 ft . in width . This exten sion, whe n completed, will ther efore 
i;ov'er 46,500 sq ua re feet of g round space. In addition to the ground fl oor, 

· 41 ,500 squa re fee t more floor space will be provided by th e galleries on each 
si,le an d in th e center of the building , which is three stories in height. 

THE NEA L D UPLEX BRA KE is illustra ted and described in a ha nd­
s01n ely . pr in ted twen ty-four-page cata logue issued by the United States Steel 
Company, Evere tt, l\Iass. A number of line drawings, together with several 

, )iigh-grade half-ton e 1:n gravings, ar e g iven to sh ow th e application of the brak e 
· and the a r ran gement of th e mechanism , of which there are t wo parts, v iz., 

a n ax le-d rin:n pu111p o f ordina ry con , truction a nd a cylinder holdin~ about 
three ga llons of a n on- freezable oil. The cylinder, which is fa stened to the 
sill s of the ca r, contains two pistons that are connected directly to the regula1 
brake levers. \\'hen the brake is not in u se the oil is forced by th e pump 
through one piece of a fl exible hose, returning to the pump through another. 
The va lve through which the oil leaves the cylinder can be closed by the 
m ot orman with one-qua rte r of a revolution of the ordinary hand brake, after 
which the bra ke remains on a nd the hand brake may be wound up a s far a s 
desired. l<e lease of th e brake is ins ta ntaneous. Th e brake cylinder valve is 
provided with g raduate d ports, th er eby enabling the motor111an to make either 
an em erge ncy o r a ser vice stop, as occasion may require. This brake is the 
inve ntion of J. l·I. Neal, who was fo r a long time associated with the Boston 
E levate d l<ailway Company. A copy of the ca talogue, with further informa: 
t ion, will be furni sh ed free upon application. 

C. J. I-I A KRINGTO N, 15 Cortlandt Street , New Y ork, has just issu ed a 
ver y complete 128-page ca talogue that will be of interest t o every one con­
nec ted with stree t railway, lighting and telephone companies. The catalogue 
is copiously illustrated, and a full s tock of eve rything sh own therein is car­
r ied, so th at hurry orde rs may be fi lled promptly , the mat erial being of fir st 
quality as r egards met al, insulation and workmanship, none but experienced 
workmen familiar with the requirements of line work being employed in the 
manu facture of the goods. l\Ir. H a rring ton' s pe r sonal experie nce in the 
e lectrical supply business has with out qu estion placed him in a position to 
tmderst and the r equirements of the tra de a t large. An instance of this is 
shown in his purchase of the well-known Medbury insulating plant, whiclt 
has been di smantled and removed to the Harrington factory at Newark, N. J., 
wh ere the same high g rade of ins1.1l ated mate rial will be manufactured under 
the H a rrington sta nda rd trade-mark, "Empire, " instead of the Medbury 
name. In addition t o th e line of material manufactured, l\Ir. Harrington is 
the sole E astern representa tive of several concerns that a r e well known in the 
railway a nd electrical trade , am on g them being the Banner Electric Company, 
Y oungst own , Ohi o : H eil Rail-joint \Velding Compa ny, Milwaukee, Wis., and 
the Scranton F ire Brick & Conduit Company , of Scranton , P a. The Harring­
t on exhibit occupi ed space No. 6 a t the D etroit convention, al so parlor E at 
the H otel l a dill ac, wh ere fri ends were entertained. 

TH E GRO WTH OF A N I M P O l<TAN T CO:\1PA N Y.- Fe w persons realize 
th e m agnitude of the gear , pinion an d t rolley business of the I<. D. Nuttall 
Compan y. A dozen years ago, wh en this compa ny first began the m anufacture 
of gea r s a nd pinions for stree t rail way service, the dema nd fo r this ' class of 
materia l re quired the use of but one gea r-cutting machine. Soon it was found 
necessary to add an othe r m ach in e and la ter ·advisable to increase the equipment 
by t wo addition al machines. Since th en new a nd improved machinery has 
been adde d from time to time, until at th e present upwa rd of sevent y gear ­
cutting mac hines (the largest gea r-cutting equipment in the world ) a r e taxed 
to their utmost to suppl y th e dema nd fo r the well-known " N uttall make" of 
gears and pinion s. \Vithin t he past f ew years foreign agencies have been 
establish ed in ma n y of the la rge r European cities, and the number and size 
of or de r s received t hrou gh this source has exceede d all expectations. Th e 
almost uni ve r sa l adopti on of heavy cars a nd powerful mot or s fo r high speed 
a n d interurba n ser vice ha s made it n ecessary t o correspondingly increase th e 
weight a nd improve the des ign of mot or gearing, and thi s company, fully 
a live to these req uirem ents, h as placed in th e marke t a ve ry complete line of 
heavy design gearing fo r thi s parti cula r se r vice. A complete motor-bearing 
depa rtment has recently been added a nd a full line of all s tandard bearings 
wi ll be carrie d in st ock. Last , but by n o mean s leas t , is the troll ey depart• 
me nt , in which a re manufactured trolleys and trolley repair part s for every 
co nceivable trolley service. U nder the able m anagement of F. A: Estep this 
compa ny ha s a ttained an enviable position in the street railway supply busi­
ness , and the reputable business m ethods to which the company 's past succesi. 
may be accredited are sure to be adhered to in the future. 

THE ST. LO U IS CAR COMPANY has b een very busy recently, having 
within th e last few do.ys shipped fift een single-truck cars t o the Dallas Con­
solida ted S t1 ee t R ail way Company, t en doubl e- truck cars to the Dallas Rapid 
Tran sit Company , b oth of Dallas, T ex.; ten single-truck convertible cars to 
the South Covin gt on & Cincinnati Street R ailwa y Compan y, a t Covington , 
K y., and t wenty-se ven sin gle-trufk cars t o Birmingham, Ala. A shipment 
of six car s, complct:n g an order of six t y, was sent t o the N orthwestern 
E leva ted R ailway an .l th e L ak e Street Elevat ed Railroad, of Chicago. The 
compan y has al so r ecently shipped four Ien g interurban channel- steel con­
vertible car s to the Interurban R ailway, of D es l\Ioin es , I a., and the same 
numb er and sam e t ype cars to the J<i chmond Interurban Com 9any, of Rich­
m ond, Ind. In additi on t o thi s, t en cars h ave b een shipp ed to the Louis­
v ille ( K y. ) R a ilway Co mpany, co mpleting ~•n order for sev enty-five cars, and 
th e work of shipp in g fifty cars to L os Angel es, Cal. , for service on the 
P aci fic Electric Railway has b een begun. O f the cars for the Pacific Electric 
R ailway thirty a r e to b e of th e combination typ e and twenty will be high­
speed car s for interurban servic e, g eared to be run at a sp eed of 60 miles an 
h our. The compan y is also compl etin g a shipment of cars to Akron. Ohio, 
fo r interurban servi ce on : h e Canton & Akron Railroad. These cars, which 
ar e 60 ft . long, h av e three compartments, a regular passenger compartment, 
b eautifully fitt ed up ; a smoking compartment and a baggage compartment. 
A n order of twelve car s for u se on the East St. Louis & Suburban Railway 
Company, n.mning between East St. Louis and Belleville, is being completed, 
as is also an order of t en cars of the same type for the Cincinnati, Georgetown 
& Portsm outh Railway , of Cincinnati. The company has secured from the St. 
Louis & Suburban R ailway a large order for convertible cars. ln these cars 
the windows, both upper anJ lower, can be lowered to a line with the seats, 
g iving an unbroken view from the in side of the cars. These cars will be built 
and complet ed at on ce, and will be painted an olive green, the new color that 
the St. L oui s & Suburban Railway has adopted, in order to distinguish them 
from the cars of the St. Louis Transit Company. Contracts are being let for 
the erection of the largest street car electric truck and blacksmith shop in the 
country, by the St. L o uis Car Company. The buildings will be 600 ft. long 
and 375 ft . ,i•ide, and v:i11 be built of brick, 
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