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Test of the Albany & Hudson Third=Rail Lines 
The fir st trip over the thi rd-rail li ne of th e Albany & Hud son 

Railway, of Hudson, N . Y., was made A ug. 20. P ower for operating 
the road was received fro m the co mpany's new waterpower plant 
a t Stuyvesant Fall s, and the tes t was sati sfactory in every re spect. 
It is sa id that a speed of 60 miles an hour was attained a t times . 

Cleveland Companies May Carry Freight 
T he law department of the city of Cleveland has· handed down 

an opinion citing that the Cleveland City and Cleveland E lec tric 
R ailway Companies have the righ t to handle ca rs of the suburban 
com p~ni es carrying fr eight. The law departm ent further says that 
the city cannot prevent the h andling of fr eight, no r r egulate the 

,-, matter; so lon g as the traffic is conducted with in r easonable 
SATUR.DAY, AUGUST 25 ~ 0- o_. bou1J<l s. The law department looked into the question at the in-

=========================~=====-= .stigati on o f the Council. --
PUBLISHED WEEKLY BY 

THE STREET RAILWAY PUBLISHING COMPANY 

MAIN OFFICE: 

NEW YORK, BEARD BUILDING, 120 LIBERTY STREET. 

BRANCH OFFICES : 
CHICAGO ..... , ....... . .. , ...... .. ... , , , ...... . ............ ,Monadnock Block 
PHILADELPHIA ...................... .... ............. .... ,929 Chestnut Street 
LONDON .........•.... ,, ..... , ...... . Hastings House, Norfolk Street, Strand 

Correspondents in other Principal Cities ol the World. 

Long Distance T elephone, " N ew York, 4044 Cortlandt." 
Cable Address, "Stryjourn , N ew York."- Lieber's Code used. 

TERMS OF SUBSCRIPTION. 
In the United States and Canada . ___ __ ____ ___________________ _____ $4.0 0 per annum 

{ 

$6.oo 
In all Foreign Countries, per annum ..... ........... __ ____ ___ _____ _____ _ 25/ 

31fr. 
Subscriptions payable always in advance, by check (preferred) , m oney order 

or postal note, to order of C. E. WHITTLESEY, Treasurer. 

Entered as second-class ma tter at the New York Post Office , 
Copyright, 1900, The Street Railway Publishing Co. 

EDITOR.IAL NOTICE. 

The news issues o.f the .5treet Railway Journal are devoted primarily to 
the publication of street railway news and curr ent happenings r elated t o 
street railway interests. All information regarding chang-es of officers, new 
equipments, extensions,financial changes and new enterp r ises will be g reatly 
appreciated for use in its columns. 

All matter intended for publication must he recez"ved at our office not 
later than Wednesday morning of each week in or der to secure insertion in 
tke current issue. 

Address all communications to 
THE STREET RAILWAY PUBLISHING CO 

I20 Libertv Street, New York. 

Contents of this Issue 

Test of th e Albany & H udson T hird-Rail L ines . . .. . .... . .. . . 781 
Cleveland Companies May Ca rry F reight .... ..... . . . ....... 781 
Mr. Abel, of Chicago, Insp ects the Brooklyn Rapid Transit 

System .............. . ... . ....... . ..... . . .... ..... . . .. . 781 
More R elig ious Advertisi ng in Street Cars ...... .. ...... . ... . 781 
Canada's E lectri c Railways .............. .. ................. . 781 
D uluth and Superior Systems Consolidated ................ . . 781 
Convention of th e Canadian E lectrical Association .......... . 782 
Chemical Specifications for Rails ....... .' .. . ................. 782 
Color O rdinance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 
Street Cars in Glasgow .................................... . 782 
T rolley, Stea m and T hird Rail in Connecticut. ............... 783 
Taxation in O hio ......... .. .... . ........................ , , . 783 
A wards to A merican Exhibito rs at Paris ................ · . ... 784 
Annual Report of th e Brooklyn Rapid T ransit. .......... : . .. 784 
Militantly Briti sh ....... .. ....... .. ....... . ............ · .. · 785 
Experiments with E lectr ic Traction on Trunk Rai lways ...... 786 
Street R ailway P atents ..... .... . . ... . ..... . .. •, .. . • • • • • • • • • • 787 
P ersonal Mention .... . ..... ... ..... . ........ .. . . ... ... .. , , , 787 
News Notes ......... .. .... .... ..... . , .... , .. , , , • • • • • • • • • • • • 787 

Mr. Abel of Chicago Inspects the Brooklyn Rapid Transit System 
H oward Abel, pres ident of the Lake Street E leva ted Rail road, of 

Chicago, has been in Brooklyn fo r a few days inspecting the 
B rooklyn R apid Transit syst em. Mr. A bel's t r ip is similar t o 
on e made by P resident Rossiter , of the Brooklyn R apid Transit 
Co mpany, to Chicago a few m onths ago, and was made for the 
sam e purpose, viz. : T o study the transportati on di ffic ult ies of the 
city and the methods by which they are overcome, and possibly to 
acid a suggestio n or two. 

More Religious Ad vertis ing in Street Cars 
The patrons o f the W estport electri c line in Kansas City, Mo., 

were g reeted o n th e morning of the 15th with a n ew adverti sing 
card , among the other s di splayed on the car, whi ch r ead: " H ow 
many minutes a day do you g ive your God ?" Their curios ity was 
at o nce aroused , a nd thi s ca rd was the talk of the city for a num
ber of days. A ll effor ts to ascertain wh o had th e card placed in 
the ca rs were unava iling, but it is intimated that it was placed 
there by a prominent merch ant, who is very r eligious, and who 
insists that hi s name be kept unkn own. Several months ago the 
adverti sement of a Wilming ton, D el. , church was placed in the 
ca rs in that city, but so fa r as we k now these are the o nly in stances 
in which such cards have been di splayed in street cars. 

Canada's Electric Railways 
U p to the close o f 1899 there were 632 miles of electri c ra ilway 

in Canada, as co mpil ed by the government stati sti cian, with a 
total car mileage of 29,646,847. Th e total number of passengers 
carried was 104,033,659, or a r ide p er capita of 2 0 miles. The mile
age and passen gers carr ied show that fo r each mile run the elec
trics carri ed three and one-half passen gers; com pared with the 
previous year the number of passengers carri ed increased nearly 
9, 500,000, and the number of miles run over 1,000,000. T he num
ber o f tran sfe r s g iven in T oro nto, alo ne, was 10,500,000. The 
amount of paid-up capital inves ted in elec tric railways is $21,700,-
000. The steam railroads in 1899 carried 16,168, 191 passengers, 
with a train mileage of 25,292,859, thus m aki ng an average of one 
and one-half passengers per mile. The electric car mileage is, 
therefore, 4,500,000 in excess of th e passenger and mixed trains of 
the steam railroads. Togeth er the Canadian steam and electric 
r ailways carried over 120,000,000 passengers, the proportion being 
thirteen by steam to eighty-seven by electricity. 

Duluth and Superior Systems Consolidated 
T he conso lidation of the Duluth Street Railway Com pany, of 

Duluth, Minn., and the Superior Rapid Transit Railway Company, 
o f W est Superior, Wis., has been completed. The new company 
will be known as the D uluth-Superior-Traction Co mpany, a nd is 
incorporated under the laws of Connecticut , with a capital stock 
of $5,000,000, divided into $1,500,000 preferred stock and $3,500,000 
common stock. T he new company controls a ll the street railway 
lines in both cities with a total mileage of 73. The consolidation 
was effected by the t ransfer of th e prope rty of the Superio r Rapid 
Transit Railway Company to the Duluth Street R ailway Company, 
whi ch company has authorized an issue of $2,500,000 fir st m ortgage 
and colla teral trust 5 per cent thirty-yea r bonds, o f which amount 
$500,000 are to be kept in the treasury fo r future improvements, 
etc. T he h olde rs of old fir st mortgage b onds of both companies 
were offered the opportunity o f even exchange fo r the new bond!'!, 
and th e large part of them have accepted the offer. T he con-
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solidated bonds upon th e Duluth property were all deposited with 
Brown Bros. & Company, under an agreement to receive in ex
change therefor 110 per cen t in new preferred stock and ninety 
per cent in new common stock. The Central Trust Company is 
trustee under the mortgage securing th e new bonds and also 
regi strar of the stock. The Farmers Loan & Trust Company, of 
New York, is transfer agent fo r the stock. C. G. Goodrich, vice
president of the Twin City Rapid Transit Company, of Minne
apo li s, is president of the new company, and L. Mendenhall, presi
dent of the Duluth Street Railway Company, is secretary and 
treasurer of the new company. 

Convention of the Canadian Electrical Association 
T he t enth conventi on of the Canadian E lectrical Association will 

be held in Ki ngston, O nt. , A ug. 29, 30 and 31. Every effort has 
been made by those in charge for the comfort of the delegates , and 
the city has been thrown open to them. The city offic ials have 
been very hospitable, and have made an appropriation for enter
tainment purposes and granted the use of the City Counci l cham
ber fo r th e sessions; also space in the City H all for the exhibit 
of electrical appliances. The convention will be opened on the 
29th at ro a. m., wi th a welcome speech by the Mayor , after whi ch 
the pres ident of the association wi ll address th e delegates. Th e 
usual routine business, such as the report of secretary-t reasurer , 
reading of minutes, presentation and discussion of papers, will 
fo llow. Aug. 30 will be devoted to the consideration of th e presi
dent 's address, reading and discuss ion of papers, etc. Aug. 31 
wi ll be devoted to selecting a place for the next meeting, deter
mining the date of such meeting, election of officers etc. Among 
the papers to be presented at the meeting are: "Utilizing the 
Ava il able Central Station Capacity," by Prof. R. B. Owens, Mc
Gi ll University, Montreal ; " R otary Converters," by A. Gordon 
Grier and J. C. Hyde, Montreal ; "Railway Subject, Giving Sev
eral Curves, Showing Up the Average Power During a Day, and 
l\faximum and Minimum R equirement for P ower Called for on 
the Quebec System," by Mr. Blair, Quebec Railway & Lighting 
Co mpany, Quebec. The social features of the convention include 
a searchlight excursion among th e Thousand I slands, tendered by 
the l\Jayor and citizens of Kingston; a banquet at the Hotel 
F rontenac, and a grand spectacular band concert, introduci ng an 
elec tri ca l musical fa ntasy of the Battl e of Paardeberg, with elec
trical effects and fireworks. 

----♦---
Chemical Specifications for Rails 

In a paper read at the recent annual meeting of the American 
Society of Civil E ngineers held in London, R obert W. Hunt re
ferre d to the chemical specifications for rails, and said in part: 

"The wri ter has gone on record so often as believing that in the 
absence of work at low heats, incident to the present method of 
making heavy-sectioned rails, it is important to increase the car
bon with the section to as great an extent as the phosphorus 
present will permit, without incurring risk from breakage, that it 
seems unn ecessary to repeat the arguments." 

A t the Atlanta meeting of the Ameri can Institute of Mining 
E ngi neers, in October, 1895, the writer presented a set of specifi
cati ons for "Steel Rails of Heavy Sections Manufactured West of 
the Allegheni es." In accordance with these specificati ons thou
sands of tons have been made and used with satisfactory results. 
During the last two years the \Vestern makers have declined to 
limit the phosphorus to less than 0.10 per cent, but, in fact, have 
been making steel with a fraction less than that amount-say 0.09 
to 0.096 per cent. And he r egrets to say that in many cases they 
insist th at the amount of carbon shall be less than that which h e 
has advocated. He believes, however, that gradually, hi gher car
bon wi ll prevail, and certainly has not had any cause to change his 
mind on the subject. His experience as a steel rail maker, and as 
an observer of the wear of steel rails of many secti ons and di
verse chemical composition, leads him to advocate: First , work, 
after careful heating of the steel, and continued until its tempera
ture has been much reduced. Second, that the carbon percent
ages shall be increased in proportion to the increase of rail section, 
the ultimate amount being, of necessity, limited by the contained 
percentage of phosphorus. In all cases he advocates the use of 
drop tests, on samples from each heat of steel. 

At present many of the American railway engineers use the drop 
test, but none of them demands the static or tensi le t ests insisted 
upon by so many engineers of other countries; nor does the writer 

think there is any necessity for these latter. The chemical analyses 
and drop tests are all sufficient. 

As a matter of record, the writer gives the chemical formulas 
contained in his specifications of 1895, in accordance with which, 
as stated thousands of tons of rails have been made and have given 
good results. And while at present the Western makers decline to 
limit their steel to 0.085 per cent phosphorus, the writer cer
tainly sees no reason to decrease the carbon. In other words, so 
many rails have been made and proven safe with quite as much 
carbon as given in these specifications, and with 0.10 per cent 
phosphorus, that the writer does not think the former element 
should be made less, certainly not until the details of manufacture 
have been changed. 

Sec. 8.-The carbon in the 70-lb. section shall not be below 0.43 
per cent nor over 0.51 per cent. In the 75-lb. section, not less than 
0.45 per cent nor over 0.53 per cent. In the 80-lb. section, not less 
than 0.48 per cent, nor over 0.56 per cent. In the 90-lb. sectio:1, not 
less than 0:55 per cent, nor over 0.63 per cent. In the roo-lb. sec
tion , not less than 0.62 per cent, nor over 0.70 per cent. 

The phosphorus shall not exceed 0.085 per cent. 
T he sili cion shall not be below o.ro per cent. 
T he remainder of the chemical composition of the steel to be left 

to the maker' s judgment. 

----·♦----
Color Ordinances 

R eference has been made in recent issues of this paper to the 
ordinances existing in certain Southern cities as to separate ac
commodati ons fo r colored and white passengers. Below is given 
the text of an ordinance recently passed in Montgomery, which is 
a sample of th ose in other ci ti es: 
An O rdinance to R egulate the Transportation of P assengers on Street Rail

ways of the Ci ty of Montgomery and Its Police Jurisdiction. 

Section 1. Be it ordained b y the Ci ty Council of Montgomery as foll ows : 
That all street railways operated in the city of Montgomery and its police 
jurisdiction shall provide separate accommodation s for the white people and 
n egroes on said street railways by r equ iring the conductor or other employee 
in charge of said car or cars to ass ign passenger s to seats on th e cars under 
their charge in such manner as to separate the white people from the negroes 
when there are both white people an d negroes on the same car, except that 
negro nurses having in charge white ch ildren or s ick or infirm white persons 
may be assigned seats among the whit<' people. 

Sec. 2. Be it further ordained: That all conductors and other employees 
while in charge of cars are hereby invested with the police power of a police 
officer of sa id city to carr y out sa id provision, an d any passenger refusing 
or failing to take a seat amon g those ass ig n ed to the r ace to which he be
longs-if there is any such seat vacant-at r equest of conductor or employee 
in charge of said car, shall, upon conviction, b e fi n ed n ot more than $100. 

Sec. 3. Be it further ordain ed: That all conductors and other employees 
superintendents of companies, and any officer, agent or employee who shall 
fail or refuse to provide for, and enforce such separation of the races as is 
herein provided upon the cars of sa id company operating in the city of Mont
gomery and its police jurisdiction, shall, upon conviction, be fined n ot more 
than $100 for each day they so fail to provide such separate accommodations. 

Sec. 4. Be it further ordained : That nothin g in thi s ordinance shall be 
construed as prohibiting the street railways from separating the races by 
means of separate cars or trailers on such lines as they may see fit. 

Sec. 5. Be it further ordain ed: That thi s ordinance shall take effect im
mediately after its adoption. 

Adopted Aug. G, 1900. Approved Aug. 10, 1900. 
E. B. JOSEPH , M .. yor. 

•• 
Street Cars in Glasgow 

U nited States Consul Taylor at Glasgow makes the following 
report to the State D epartment regarding the street railway sys
tem of Glasgow: 

"The street rnilway system of Glasgow is owned and operated 
by the city under the direct supervi sion of a committee of the 
City Counci l. The report fo r the year ended May 31, 1900, shows 
that the total length of double track operated by the city is 41 
miles, l furlong, 178 yds. over 42 miles, 2 furlongs, 161 yds. of 
streets, making a total length of single track of 83 miles, 3 fur
longs, 119 yds. 

"The gross capital expenditures for the system since 1894 (in-
dependent of operating expenses) have been $5,164,975, and the 
present indebtedness is $4,o61,806. The capital invested is $4,559,-
502. Of the 41 miles of double track, 5 miles have electric traction, 
the rest being operated by horses. The total receipts of the sys
tem during the year were $2,286,850. The working expenses were 
$1,676,412, leaving a balance of $610,438, of which there was ex
pended som e $84,000 for interest on capital, $57,501 for sinking 
fund, $156,096 for depreciation written off capital, etc. One item 
of $6o,ooo consists of payments made to the general revenue fund 
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of the city, which is in li eu of the amount which the city would 
r eceive in taxes, it is presumed, were the sys tem operated by a 
private co mpany. The balance goes into the reserve fund. 

"There are 3400 persons employed, includin g JOO clerks. The 
general manage r r ece ives $6800; the chi ef engin eer, $2400; the 
electrical engineer, $2000; and the mechanical en g ineer, who has 
charge of the power station, $1216. Switch boys receive 28 cents 
per day ; trace boys, from 40 to 52 cents per day; car cleaners, fro m 
88 cents to $r per day; drivers, conductors and motormen , from $1 
to $r.12 per day. These rates apply to Sundays and week days 
alike. 

"The rolling stock consists of 384 horse cars, 132 electric cars 
(47 only of which are now running), 17 omnibuses, 39 lorri es, a nd 
num ero us carts, wagons and vans. There are 4411 horses. 

"Work i~ now prog ressing, with the object of changi ng the 
entire system to electric traction , which it is hoped to have com
pleted within the next eighteen months. No underg round con
duits will be used , according to the present plans. Fares range 
from 1 cent for fir st half mile to 2 cents for a mile; the lo ngest 
ride is 6 miles, costing 6 cents. No transfers are issued, and 
tickets are not used. 

"The committee of the City Council having super vision o f th e 
tramways receives no co mpensation. For that matter, however , 
no m ember of the city government of Glasgow, including lo rd 
provo st, town councilors and bailies (police judges), r ece ives com 
pensat ion. The city of 0lasgow has a population of about 850,000 
a nd spreads over an area of nearly 12,000 acres. 

"There are no electric o r other tramways extending ou t of Glas
gow to other towns or cities. Within the city is an underground 
cable road which makes a circuit of about 5 miles and is owned and 
operated by a pri vate company. The rate of fares o n this road is 
about the same as that prevailing o n the surface roads." 

----♦----
Trolley, Steam and Third Rail in Connecticut 

An article appearing under this caption in a recent issue of the 
Railroad Ga::ette enumerates the methods adopted by one steam 
railroad-the New York, New Haven & Hartford-to cho1(e trol
ley competition. This company early realized that the introduc
tion o f the trolley meant reduced earnings, and at once set out to 
oppose all trolley proj ects. Its opposition began in the State 
Legislature, where every effort was made to squash the project. 
If, however, the road was fin ally built, the policy of the company 
was to buy it outright. We give th e m ain part of the paper 
here, as it will undoubtedly interest those of our readers who_ have 
met with oppos ition in the projection of a system entermg a 
steam railroad territory: 

"In the sharp conflicts o f the New York, New Haven & Hart
ford (Consolidated) R ailroad Company with the promoters of par
allel trolley enterprises, the efforts of the g reat steam corporation 
were largely centered again st the interurban trolley projects. So 
successful had its resistance been that up to a few years ago, out 
of eighteen cities in the State only four were connected by trolley 
lines, and those from cities in two cases so contiguous that they 
formed, in effect , single municipalities. The change durin g the 
last four years, and particularly during the last two, is signifi cant. 
N ow, out of the eig hteen cities in the State containing about 65 
per cent of the whole population o f Connecticut, twelve have trol 
ley connection with other cities. Six cities-Waterbury, M eriden , 
Danbury, Middletown, Willimantic and Putnam-are still segre
gated, and one of them , Willimantic, has, as yet , no local trolley 
system. Of the six segregated cities, moreover, Middl etown is 
pushing for trolley connection with Hartford; Meriden for con
nection with M iddletown, Waterbury and New Haven, and a more 
important enterprise looks to the extension to Waterbury of th e 
trolley system of the lower Naugatuck Valley. Within a year the 
tracks of the Bridgeport Tracti on Company have been extended 
to Shelton and, practically, to th e cities of A nsonia and D erby, 
while the Norwich-New London trolley parallel, the cause of a 
long and picturesque contest r eaching over several years, has just 
been opened for traffic. A few years m ore must undoubtedly find 
the interurban trolley system of the State complete, so far, at 
least, as to leave no segregat ed cities. It has already advanced 
so far and at such a pace as to create a new situation and g ive ri se 
to some suggestive problems in future rivalri es of steam and 
trolley. 
- " In meetin g these interurban exten sions the Consolidated Com

pany has not been idle. Some of them, including o ne o r two of 
the most serious, the steam company is still blocking in the State 
L egisla ture. The third rail has been used thus far only o n the High
land divi sion from Hartford to B ri sto l, a di stance of about 17 
miles. In one case, the connection between Bridgeport and New 
Haven, the Consolidated Company allowed the connecting trolley 

line to be built, relying on the crookedness and indirection of the 
route between the two cities. But its immediate policy is evidently 
the renewal of it s old plan of 'breaking' parallel s by out and out 
purchase of tro lley roads-illustrated within a few m onth s by its 
repo rted and presumpti ve purc hase of the Greenwich system and 
of the People's Tramway, o f Ki llin gly-the la tter purchase not 
publicly announced, but well assured, and of such a nature as to 
deserve its paragraphic description. 

"The People's Tramway Company began as a di stinctively par
allel enterp ri se looking to both passenger and freight competition 
with the Norwich & Worcester divi sion of the Consolidated, 
essentially a fre ight di vision with low grades. The trolley charter 
was a li beral one, g iving rights to build 3 r miles of track, reaching 
eleven places, with 23,000 inhabitants, and to build to the northern 
Connecticut State line, connecting with a Massachusetts troll ey 
system reachin g south from Worcester. As a whole, it threatened 
a complete paralleli sm from Norwich to Worcester with freight 
carrying as an important , if not primary, object. To avert the 
danger the Consolidated Company has bought out the whole en
terpri se; it is building a dam to supply a great waterpower to 
furni sh motive power for the trolley , and ligh t for the communities 
reached by its wires; it proposes, if necessary, to build to the State 
line to preserve it s own territory; and freight service to the steam 
railroad stations on lateral trolley lines fo rms an important part 
o f its plan, the seemingly paradoxical feature of which is a steam 
company's paralleling itself by troll ey fo r the sake of controlling 
territo ry an d preserving it s own traffic. The result s of thi s novel 
and homeopathic device, on a pretty large scale, of meeting trolley 
rivalry, wi ll be most instructive, but wi ll not , of course, be evident 
for som e year s to come. Meanwhile the Consolidated Company, 
at uncertain cost, certainly 'protect s' its Norwich & Worcester 
division. 

"The consolidation of Connecticut trolley systems has gone on 
swiftly and surely, and at an accelerating pace. At the openi ng 
of the year 1893 there were 147 miles of st reet railway in the State. 
There are now about 490 mi les. Th ey a re represented nominally 
on the sch edules of the State Railroad Commission by thirty-one 
companies, but these, by consolidation, have, in fac t , been reduced 
to sixteen companies. Of the 490 mi les of tro lley track in the 
State abo ut 130 miles are owned or contro lled by the so-called 
'Youn g Syndicate,' commo nly regarded as identical with the 
U nited Gas Improvement Company, of Phi ladelphia; about 90 
miles by the Fair Haven & Westvi lle Company, and about 62 
miles by the Hartford Street Railway Corporation, making 282 
miles, or somewh at more than 57 per cen t of the Connecticut mile
age cont rolled by three interests. T he Consolidated Company 
owns a trolley trackage of about 42 miles, which would g ive about 
66 per cent of the trolleys o f the State now controlled by four in
terests, and a far larger percentage were the values of the fo ur 
trolley interests to be reckon ed; and co nsolidation still goes rap
idly on, carrying with it, in not a few cases, lighting plants a nd 
functions also. 

" In the lo ng r ivalri es of electri city with steam in the State this 
mer ger of electri c interests betoken s new confln:ts and new con
quests. The steam corporation must hereafter m eet in the Legis
lature not scattered and divergent trolley forces, but centralized 
ones, backed, in some cases, by exotic capital, and powerful 
whether co nsidered individually or apart. At least one of the large 
trolley_ combinations may be set down as very aggressive. plannin~ 
extension s, som e of them parallels, and almost necessarily relyirrg,'..;' 
in part on such extensions, together wi th possible freight and ex
press business for r eturns on th e large prices paid for acquired 
roads. Small econo mies in operation, b lanket mortgages and 
stock bonuses hardly supply an intelligent motive in the tro lley 
mergers. Ulterior aims which menace stea m-railroad interests 
and imply new contests may r easonably be looked for." 

•• 
Taxation in Ohio 

The O hio State Board of Commerce, of which E. M. Thresher, 
of Dayton , is president ; C. B. Murray, of Cincinnati, is general 
vice-presi den t ; C. D. Fireston e, of Columbus, is treasurer, and 
Henry A. Griffin, of Cleveland, is secretary, has issued the follow
ing circular: 

August I, 1900. 
To the Citizens and Business !lfe11 of Ohio: 

GENTLEMEN.-A widely disseminated discussion of clearly de
fin ed proposition s is an indi spensable preparation for the enactment 
by the State L egislature of measures to promote efficient govern
ment a nd safeguard the interes ts of taxpayers. 

The people should derive benefits from government of greater 
value than it s cost. When taxation is kept wi thin such a limit and 
is so laid as to produce this r esult , it promotes prosperity. When 
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it exceeds this normal limit, or is not justly laid, it is oppressive. 
No State has succeeded in devising a satisfactory system of 

taxation. O hio can do so and become an exampl e for others. 
Legislation affecting municipal affairs absorbs fully 75 per cent 

of the time of the Legislature. Municipal debts and taxation are 
increasing at an alarming rate. The relations between munici 
palities, the people and public service corporation s a re not satis
facto ry. Durin g every session of the L egislature attempts are 
made to enact measures on these subjects that are not properly 
drawn. 

As a m eans of continuing its work upon these subj ects and to 
secure a popular and wisely g uided di scussion of th em, the O hio 
State Board of Co mmerce has arran ged to use the columns of 
Public Policy for an open discussion of the propositions following: 

I. Th e objects of taxation for State, county or local purposes 
should be separated so that assessments shall affect only the tax 
di strict for which they are made. 

2. Taxation for unnecessary purposes, and to provide funds to 
cover waste and extravagance, can be prevented by a n eeded ad-
ministrative inspec tion and publicity. 

3. Efficiency and economy in the administration of public busi
ness can be developed and maintained only by a uni for m system 
of accountin g, prescribed and audit ed by the State, and the publi
cation of annual comparative statistics. 

4. D eficiencies to be paid by taxpaye rs, in the case of publicly 
own ed and operated industries, should be prohibited by providin g 
that service rendered shall not be sold to pri vate or other users 
at less than its true and entire cost. 

5. Publi c mortgages on taxpayers' property for the purpose of 
acquiring and operatin g publi c service industri es should be pro
hibited. Bonds authori zed fo r such purposes should be secu red 
only by mortgage on the use of all public rights of way used by, 
the property acquired for, and the revenue deri ved from, the in
dustry, without recourse upon fu nds raised by taxation. 

6. Corporations ownin g and operating public service industries 
should be regulated by contracts between them and the local or the 
State government, for an excl usive supply of the service they are 
to render fo r private and public use. Such co ntracts should pro
vide that the price to be charged fo r the service should cover only 
cost plus a r easonable profit on actual investm ent, and stipulate 
that all accounts of the contracting corporation necessary to the 
determination of cost shall be kept in fo rm prescribed by and 
audited by the State. 

7. Efficiency in office is the true test for public employees. 
Merit shown by service record should be the means fo r r etai ning 
empl oym ent an d winnin g promotion, to the exclusion of all o ther 
influences. 

8. Self-government for every village and ci ty should be secured 
by a general law providing for th eir uniform organization under 
municipal constitutions of their own adoption. 

To make certain the enactment of laws in conformi ty with these 
propositions, by the next Legislature, one hundred or more per
sons in each legislative distric t should be in touch with the dis
cussion of these subjects, fo r h is own information, and to enable 
him to influence others. This will secure a un iform presentation 
of these subj ects throughout the State. It will educate constitu
ent s and representatives to the same views, and will r ender the 
enactment of the legislation desired certain. 

No fund is necessary for thi s purpose. The only requirement 
is that the citizens and business men of each district shall provide 
for their own di stri ct. \Vhen this is completely done the whole 
State will be cared for. 

Unintelligent legislati on costs much more than the educat ional 
work necessary to secure correct legislation. This is a perfectly 
sound proposi tion. \Ve therefore bel ieve every citizen and busi
ness man can better afford to pay $2 for a weekly, high-class 
journal, pledged to publish all thi s board may require, and one 
well equipped to guide the discussion intelligently, than not to 
have the work done. 

For this purpose and upon this basis your co-operation is re
quested. 

THE OHIO STATE BOARD OF COM MERCE, 

(Signed) E. M. Thresher , P resident. 
(Signed) Henry A. Griffin, Secretary. 

-----♦----
A wards to American Exhibitors at Paris 

On A ug. 17 the French officials an nounced the li st of award s to 
American exhibitors at the Paris Exposition. Every line of in
dustry and art received recognition , and, in all, the United States 
secured 1981 awards. Of these 220 were grand prizes, 486 gold 
medals, 583 silver m edals , 422 bronze medals, 270 honorabl e men-

tions, and a long list of gold, silver and bronze medals for col
laborators. 

Below are given a list of the principal exhibitors, as given out 
to date, in the departments of machinery and transportation, who 
received grand prizes or gold medals: 

DEPARTMENT OF MACHINERY-GROUP IV. 
GRAND PRIZES 

Worthington Pumping Engine Company. 
Batcheller Pneumatic Tube Company. 
Brown & Sharpe Manufacturing Company. 
P ratt & Whitney Company. 
E. W. Bliss Company. 
Ni les Tool Works Company. 
J . A. Fay & Egan Company. 

GOLD MEDALS 
Ball E ngine Company. 
William Sell ers Company. 
George F. Blake l\fanufacturing Company. 
Tinius, O lsen & Company. 
O tis Elevator Company. 
R and Drill Company. 
Charles A. Schieren & Company. 
Crane Company. 
Ingersoll -Sergeant Drill Company. 
Shaw E lectric Crane Company. 
Simonds Manufact urin g Company. 
Chicago Pneumati c Tool Co mpany. 
Morse Twi st Drill & Machine Company. 
Ci ncinnati Milling Machine Company. 
H endy Machine Company. 1 

\Varner & Swasey. 
No rton Emery Wheel Company. 
Bement-Miles Company. 
E. C. Atkins & Company. 
Gi sholt Machine Company. 
J ones & Lamson Machine Company. 
F. E. R eed Company. 
D eerin g Harvester Co mpany. 
Bullard T ool Company. 
Pond Machine Tool Company. 

DEPA RTME NT OF MACHINERY-GRO UP V. 
GRAND PRIZES 

American Steel & \ Vire Company. 
E. C. Acheson. 
Rowland Telegraphic Company. 
\ Vestern Electric Company. 
J ohn A. R oebling's Son s Company. 

GOLD MEDALS 

Bull ock Electric Manufacturing Company. 
Lorain Steel Company. 
\ Vestern Electric Company. 
A lvin Manufacturin g Company. 
National Carbon Company. 
Tiffany Glass & D ecorating Company. 
C. J . Toerring Company. 
Ward Leonard & Company. 
H elios-Upton Company. 
H olophane Glass Company. 
H art & Hegeman Manufacturing Company. 
Edison Phonograph Company. 
Western Electrical In strnment Company. 
Mica Insulator Company. 

DEPARTMENT OF CIVIL ENGINEERING AND TRANS-
PORTATION 

Phcenix Bridge Company. 
Boston Transit Commission. 
Baldwin Locomotive Works. 
Pressed Steel Car Company. 
J . B. Brill Company. 
Westinghouse Air Brake Company. 
Standard Electric -Company, of California. 
A merican Steel & Wire Company. 
T h e New York Air Brake Company. 

Annual Report of the Brooklyn Rapid Transit 

The annual report of the Brooklyn Rapid Transit Company 
fo r the year endin g June 30, which has been awaited with so much 
expectation in financial circles, was made public Aug. 17. It was 
officially designated a "Preliminary comparative statement of the 
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Brooklyn Rapid Transit and constituent companies for years end
ing June 30, 1899, and June 30, 1900," and shows on a basis of the 
surplus of $526,772 reported for the year's operation, about 1.17 
per cent applicable to dividends on the company's $45,000,000 of 
stock. The report in detail shows: 

Receipts 1899 
Passengers .......................... $10,793,984 
Freight, mail and express. . . . . . . . . . . . . 36,791 
Advertising . . . . . . . . . . . . . . . . . . . . . . . . . . 109,487 
Rents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,811 
Other miscellaneous income . . . . . . . . . . 234,960 

Expenses 
Maintenance of way ................ . 
Maintenance of equipment. .......... . 
Operation of power plant ............ . 
Operation of cars ................... . 
General expenses ................... . 
Datnages ............ . .............. . 
Taxes .............................. . 
Net fixed charges ................... . 

$1 l,316,033 

$374,947 
983,216 
948,749 

3,593,367 
582,175 
738,837 
636,635 

3,659,988 

$11,517,914 
Surplus or deficit .................. (D) $201 ,881 
Surplus June 30, 1899 ................ . 

1900 
$II,206,71 6 

61,305 
108,783 
167,253 
224,493 

$n,768,550 

$415 ,729 
882,183 
964,665 

3,551,476 
494,530 
797,790 
736,721 

3,398,684 

$n,241,778 
(S) $526,772 

96,654 

Total surplus, June 30, 1900.. . . . . . . . . $623,426 
The operations of the Kings County E levated for June, July and 

Au~ust, 1900 and 1899, are no t included in above, th e company 
havmg been operated independently during that period. 

The above figures include the full effect of the strike which 
occurred on July 16, 1899. The extent of injury thereby caused 
is partially shown by the figures for July, 1900, as compared with 
July, 1899, as follows: 

July 
Gross receipts ...................... . 
Expenses, including taxes .. . ........ . 

Net earnings ..... ................... . 
Net fixed charges ....... ..... ....... . 

1899 
$976,801 

719,796 

257,005 
294,351 

Surplus or deficit ................... (D) $37,346 

1900 
$1,141,742 

670,642 

$471,100 
293,642 

(S) $177,458 

CONDENSED BALANCE SHEET FOR ALL COMPANIES 

June 30, 1900 

Assets 
Cost of road and equipment. ................. ... . 
Additions and betterments not yet distributed ... . 
Equity Brooklyn city con struction ... .... ........ . 
Equity Prospect Park & Coney I sland construction. 
Guarantee fund ................................. . 
Treasury bonds ............... . ................. . 
Stock, B. R. T. Company ........................ . 
Accounts receivable ............................. . 
Prepaid insurance ............................... . 
Supplies ........................................ . 
Cash on hand ................................... . 

Liabiliti es 
Capital stock , B. R. T. Company ............... . 

Capital stock constituent companies 
not owned by B. R. T. Company. 

Nassau pref. outstanding ........... . 
B. U. E. pref. outstanding ......... . 
B. U . E. common outstanding ..... . 

Funded debt-

$448,000.00 
285,646.58 
807,027.87 

Sea Beach Railway Company..... . . . 650,000.00 
Brooklyn, Queens County & Subur-

ban Railroad ..................... 6,574,000.00 
Brooklyn Heights R. R. Company. . 250,000.00 
Brooklyn Rapid Transit Company ... 7,000,000.00 
Nassau Electric R. R. Company ..... 15,000,040.00 
Brooklyn Union Elevated R. R. Co .. 23,000,000.00 

Loans . ...... ............ ... .................... . 
Interest accrued ........ . .. . .. . . . ............... . 
Taxes accrued .................................. . 
Rental ' accrued ................................. . 
Audited vouchers ............................... . 
Accounts payabl e ............................... . 

$85,984,973.47 
85,773.39 

5,018,105. IO 

108,426.96 
4,005,755.00 
5,513,000.00 

146,228.00 
3n,903.6z 
34,260.51 

516,600.88 
1,470,287.54 

$103, 195,320-47 

$45,000,000.00 

1,540,674-45 

52,474,040.00 
l ,000,000.00 

II6,578.6z 
596,052.04 
686,140.19 
641 ,396.85 
lIO,I06.30 

Real estate mortgages .. ................ ......... . 
Continge nt liabilities .. . . ................. .. .... . . 
Surplus .. .. ....... .... .......................... . 

226,725.00 
18o, 181.27 
623,425.75 

$ro3, 195,320-47 
MEMORA N DUM OF TREASURY ASSETS 

Stock 
Brooklyn R apid Transit Company ..... ... ...... . .. . 
Brooklyn H eights Rai lroad Company .............. . 
Brooklyn, Queen s County & Suburban R. R. Co ... . 
Nassau E lectric Railroad Company. Common ..... . 
Nassau E lectric Railroad Company, 4 per cent. 

Cumulative Guaranteed Preferred ... ... . .. ....... . 
Brooklyn Union E levated Rai lroad Company. Com-

Par Value 
$1 46,228.00 
200,000.00 

2,000,000.00 
8,500,000.00 

6,052,000.00 

m on .............................. . ... . . .. ... .. . . 12,192,972.13 
Brooklyn Union E levated R ailroad Company. Pre-

ferred ....................................... .. . . 
Sea Beach Railway Company .................... . . . 
Coney I sland & Gravesend Railway Company ..... . 

4,714,353.42 
650,000.00 

35,400.00 

$34,490,953.55 

Bonds Par Value 
Brooklyn, Queens County & Suburban first m ortgage 

bonds ........... . ................ ... ........ . ... $2,000,000.00 
Brooklyn City Railroad Company, first mortgage 

bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,627,000.00 
Brooklyn R apid Transit Company, gold 5s. . . . . . . . . . . 375,000.00 
Brooklyn U ni on E levated first m ortgage 4-5s..... . 3, II 1,000.00 
Kings County E levated, mortgage 4s. . . . . . . . . . . . . . . 2,000,000.00 
Nassau E lectric , first consol idated 4s............ .... 27,000.00 

Grand total ................................. .. $43,630,953.55 
Auditor's office, A ug. 17, 1900. 

•• 
Militantly British 

The large orders for tramway apparatu s awarded in England 
during the last few years to American manufacturer s have had a 
disturbing effect upon the manufacturers of that country. Occa
sionally thi s feeling finds expression, as is shown by the following 
editorial appearing in one of the Engli sh engineering magazines 
under th e titl e of " British Municipal Supporter s of Foreign Com
petition": 

" W e are truly at a loss in what language to place before our 
readers an act so unpatriot ic on the part of th e local authori ties 
of a Briti sh municipality, that we should r efuse absol utely to be
lieve it to h ave been com mi tted had we not before us in black and 
white the full est proof in the fo rm of a document signed by the 
Borough Engineer of Southend-on-Sea. That the ratepayers of 
that town can be aware of the way in which their muni cipal officer s 
are spending the rates is not creditabl e, and we feel convinced th at 
the truth will be a sh ock t o th em as great as it must b e to every 
patriotic Englishman. At thi s very moment, wh en th e technical , 
as well as th e political , press of our country unanimously en
deavors to stir up our manufacturers t o mak e a firm stand against 
foreign competition , and in thi s very hour of earnest effort to 
rally British producers, the Corporation of Southend-on-Sea 
throws into the lap of our American competitors the funds which 
have been entrusted to it by the community which it has the honor 
of r epresenting. 

"Southend-on-Sea is in want , it seems, of certain truck and car 
equipment for an electric troll ey line, and only a few weeks ago 
visitors to the Agricultural Hall in London had an opportunity 
of seeing that such material is obtainable in our country, at rea
sonable prices, from industrial concerns that are excl usively Brit 
ish, and which spend the mon ey th ey receiv e in our own country, 
employing British brain and muscle and encouraging British 
manufactures. What more natural, therefore, than to offer to such 
firms an opportun ity of competi ng for the supply of the material 
required by the above-named Corporation ? Thi s is so obvious 
that the local autho rities of Southend-on-Sea rea li zed that, by th e 
merest rul es of decency, they were obliged to ask these firms for 
tenders. It is one of our best known eng ineering firm s whom 
we have to thank for handing over to us the document that was 
sent to them. On page one o f th e specifications, wh ere the Cor
poration describes what motors are wan ted, we r ead as follows: 
'Th e equipment under this section must consist of the fo ll owing 
apparatus and materials, inclusive of supply, delivery and fi xing . 
Each car t o be supplied with : Two T hom,son-Houston G. E. 52 
rai lway motors on ten double-deck cars; two Tlw111so1t-Hottston 
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G. E. 58 railway motors on two bogie cars; two Tho111son-Houston 
G. E. 800 railway motors on two single-deck cars,' etc. Why 
any British firm, excepting the British Thomson-Houston Com
pany, should be invited to furnish the aboYe-nam ed motors is an 
absolute mystery, for the choice of Thomson-Houston manu
factu res in preference to others has obviously been made before
hand, and naturally these manufactures cannot be supplied cheaper 
by anybody else than the Thomson-Houston Company. Since, 
however, there is a British Thomson-Houston Company in ex
istence, our readers will perhaps say that the selection, although 
it indicates favoritis m, is at lea st not necessa rily unpatriotic. 
Granted, so far; but let them read what follows on page two: 'The 
motors shall be of the Gc11era l E lectric of America's manufact ure.' 
Here, then, we see that not the British Thomson-Houston Com
pany is intended, but it is stated in so many words that no Brit
ish makers n eed apply, not even such as are call ed Briti sh by 
courtesy, and that the goods 11111st be of A merican manufact ure. 
Again on page three, for instance, we find, wi th reference to 'Con
trollers,' that these also 'are to be of the se ries parallel type of the 
General Electric of U. S. A.' On page five, with regard to 'Trucks,' 
occurs the fo llowing st ipulation: 'The twelve four-wheeled trucks 
shall be of Brill (21-E. type, with solid forged fram e) or Pcch/zam 
c.rter11sion 11za1111facturc,' i. e., A merican, and 'th e four bogie trucks 
are to be Brill or Peckham 111axi111111n traction trucks ,' while 'the 
axles are to be of open-hearth steel of Pennsylvania Railroad stand
ard, quality and test.' On the next page, finally, we read that 
'four bogie Brill or Pccl.:lzam 111a.rim11m trucks are to be provided 
for,' and so on throu ghout the whole document. To make Amer
ican manufacture. in a Briti ~h municipal enterpri se. a co11ditio sine 
qua azon, and to deprive British manufacturers of even a chance of 
competing, is an act nn the part of the local authorities of South
end-on-Sea that the patriotic ratepaye rs of that town-and we trust 
that these form a vast majority-should chasti se as a gross abuse 
of thei r confidence; but to send to Briti sh firm s a copy of a docu
ment of this nature, under the pretex t of inviting tenders, is an 
action that , in the name of these firm s, we feel it our duty to st ig
matize as a di sgrace for all those respon sible for it. \Ve most 
ea rnestly hope that never again shall we h ave occasion to bring 
to public notice a breach of loyalty to Briti sh interests so flagrant 
as that committed by the Corporation of Southend-on-Sea." 

----♦.----
Experiments With Electric Traction on Trunk Railways* 

BY N. II. HEFT 
(Chi ef of electrical department, New York , New H aven and Hartford Rail

road Company) 

To procure such data as would enabl e the writer to submit a 
report of value to the Congress, on the above subj ec t-matter, a li st 
of questions was sent to all the managements of m ain lin e rail 
ways, members of the Congress. Seventeen of them replied that 
no experiments with electric traction had been made on their lines. 
The New York, New H aven & Hartford Railroad Company, 
Pennsylvania Railroad Company, and the Baltimore & Ohio Rail
road Company repli ed that they had made experiments with elec
tric traction on their main lin e railways, and the detailed answers 
of these companies may be found in the appendix. 

Experiments with elec.tric traction on main lines of steam rail
roads in the United States were begun in the early part of the 
year 1895. The manager s of steam rai lroads were forced to take 
up these experiments on their systems, owing to the g reat inroads 
made in their passenger receipts, dne to competition of the elec
tric street railways, which, in som e localiti es, amounted to So per 
cent. These street railways brought a new factor into the trans
portation problem, and one with which the steam railroad man
agers were wholly inexperienced. 

\Vith their tracks laid in the public streets of cities and extend
ing to suburban and eyen interurban districts over public high
ways and private right of way, and, owing to their close proximity 
to homes and places of business, with frequent service and cheap 
fares, they had demonstrated that such a system of transportation 
was much more attractive to the traveli11g public than the one 
furnished by the steam railroads, and not only seriously affected 
the regular passenger business of the steam railroads, but created 
a pleasure traffic wholly their own. Thi s convinced the steam 
railroad managers that they must turn to electric traction in order 
to retain their passenger traffic and compete with the light rail
ways. 

Charles P. Clark, former president of the New York, New 
Haven & Hartford Railroad Company, was fully convinced, as 
early as 1891, as shown by his report of that year to the stock-

* Abstract of paper to be presented at the International Railway Congress, 
Paris, Sept. 20-29. 

holders, that the only effective way of checking this competition 
was to equip the lines affected with electric traction. He advo
ca ted equipping a branch line to demonstrate what could be done 
with electric traction on a standard steam railroad with a standard 
steam railroad equipment operated under standard steam railroad 
rules. This makes him the pioneer in electric traction · as applied 
to steam rai lroads. 

The New Haven system differs from every other important rail
road property in this country, (a) in the immense volume of its 
passenger traffic, (b) in the large l?ercentage of passenger revenue 
to total r evenue, (c) in the large percentage of local revenue to 
tota l passenger revenue, (d) in the density of population in the 
territory served by its lines and (e) in the small area of that terri
tory as compared with th e mil eage of the system. The company 
carri ed n early 61,000,000 passengers in the year ending Jitne 30, 
1898, and the revenue amounted to over $17,000,000 from its pas
senger department, equivalent to over 51 per cent of the revenue 
from all sources. The system provides regular transportation 
facilities for about 6,000,000 people, and the density of population 
in Massachusetts, Rhode I sland and Connecticut, in which nearly 
all its mileage is located, is 26o inhabitants per square mile
greater than that of any other State or section in this country. 

\ Vith in its territory are fo und the two great cities of New York 
and Boston, with rich suburban residential areas tributary to their 
business centers, five other important cities with suburbs, and no 
less than sixty-five independent cities and towns of greater or less 
importance for manufacturing or residential reasons. 

Owing to the close proximity of the cities and towns in its terri
tory, the New Haven system had been seriously affected by this 
competition. The gravity of the situati on was such that, in No
vember, 1894, the managem ent of the New Haven Road authorized 
the introduction of electric traction on the Nantasket Beach 
branch, the fir st installation of elect ri c traction on a standard steam 
railroad. This was completed May 20, 1895. 

At this time the Pennsylvania Railroad Company felt the effects 
of similar competition, and in 1895 authorized President George 
B. Roberts to introduce electric traction on the Bordentown & 
l\fount Holly branch of its Amboy division. This installation 
was completed in July of the same year. 

In the same year the Baltimore & Ohio Railroad Company had 
completed its tunnel under the city of Baltimore, and, in order to 
avoid th e objectionable smoke and gases inseparable from service 
with steam locomotives, they decided to introduce electric traction 
on their belt and tunnel lines in the city of Baltimore. 

In considering the application of electric traction to main lines, 
rai lway managers are confronted with the following questions, to 
which the writer appends answers, based on the experience of 
various roads on which electri c traction has been introduced: 

Can clcctri6ty be substituted for steam as a motive power on main 
lines of steam railroads? 

Yes. But the value of electric traction on main-line steam rail
roads is wholly dependent on the style of equipment , mam~er 
operated, location of power station, method of power distribution 
and train service, and distribution of population in territory cov
ered. 

Can a main line so equipped be operated under the same rules as 
govern 011 standard steam roads? 

Yes. The New York, New Haven & Hartford Railroad Com
pany is operating by electricity traction 6.95 miles of double track, 
overhead trolley, from Nantasket Junction to Pemberton, 11.51 
miles of double track third rail from Braintree to Cohasset, 3 miles 
of double track third rail from Berlin to New Britain, 18.6 miles of 
single track third rail from Hartford to Bristol, and 8 miles of 
single track, overhead trolley, from Stamford to New Canaan. 

The Pennsylvania Railroad Company is operating 8 miles of 
double track, overhead trolley, from Bordentown to Mt. Holly. 

The Baltimore & Ohio Railroad Company is operating 4 miles 
of double track, overhead trolley, in the city of Baltimore. 

All the lines named above are operated under the same rules as 
govern the operation of steam trains on the other portions of the 
systems. 

(a) Schedule speed has been maintained during timec of heavy 
travel and frequent service. 

(b) Train se rvice has been reliable, and to a certain extent trains 
have been able to make up time. 

Can same weight of train be operated? 
Yes. Trains of the same weight have been -operated by the 

three following methods: 
(a) By using specially designed locomotives, as is done by the 

Baltimore & Ohio. This method has the disadvantages of great 
concentration of weight on roadway, and low efficiency when oper
ating light trains. Where the service is infrequent or largely of 
freight, or where it covers a section of main trunk line through 
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service, such as that on the Baltimore & Ohio Railroad, then this 
equipment is the most desirable. 

(b) By equipping standard passenger coaches with motors on 
one or both trucks and using these cars as locomotives to haul 
passenger trains. This style of equipment is used on the High
land, Hartford and Plymouth divisions, and New Canaan branch 
of the New York, New Haven & Hartford Railroad Company; 
also on the Bordentown & Mount Holly branch, Amboy Division 
of the Pennsylvania Railroad Company. Where the service is fr e
quent and light, schedule speed moderate and station intervals 
sufficient to allow trains to reach full acceleration it has been 
demonstrated that this service can be operated sa tisfactorily. The 
simplicity and low first co st make thi s equipment desirable for thi s 
service. 

(c) By equipping all or part of the coaches with motors mounted 
on motor trucks and operating them in trains controlled from the 
first, or any of the motor cars, as is done 011 the Alley Eleva ted 
Railway in Chicago. Where th e conditions of operation require 
the maintenance of high schednle speed with fr equent stops the 
problem resolves itself into one of acceleration and braking. These 
conditions are found mostly on the elevated railways of our large 
cities. 

Can existing train schedules be maintained'! 

Yes. The service oi)erated by electric· motors on the N antasket 
Beach branch of the New York, New Haven & Hartford Railroad 
Company during the summer of 1897 was the fastest ever operated 
over this branch, and one that could not have been operated with 
steam -locomotives, as was frequently demonstrated during that 
year. This service is shown by the following official schedule. 

Comparative speed of steam and electric train s on the Nantasket 
Beach branch of the New York, New Haven & Hartford Railroad 
Company. 

Length of No. of 
Line Stations Schedule Time Average Speed 

Steam, 1894____ __ 6 95 miles. 10 
16 

25 to 35 minutes 16.7 to 11.9 M. P. H 
Electric, 1897 ____ 6.95 21 19.8 M. P.H. 

Can stations be added without loss of schedule speed? 
Yes. (See Appendix.) 
Can a train of a given weight be accelerated more rapidly '! 

Yes. Owing to the steady torque of electric motors, at least 15 
per cent of the weight on drivers is available for starting effort. 

The test of the Baltimore & Ohio electric locomotives which 
weigh 96 tons each, have shown a draw-bar pull of 60,000' lbs. on 
a dry rail, corresponding to a traction coefficient of over 30 per 
cent. Tests on a steam freight locomotive with 146,000 lb s. on 
drivers show a maximum draw-bar pull of 30,000 lbs., correspond
ing to a traction coefficient of 20 per cent or two-thirds of that 
developed by the electric locomotives. 

A standard combination coach on the Plymouth division of the 
N_ew York, New Haven & Hartford Railroad Company, equipped 
with four motors of 175 hp each, aggregating 700 hp and weighing 
complete 50 tons, developed 12,000 lbs. with an overload on the 
motors of only 25 per cent. Allowing a starting effort of 300 lbs. 
per ton weight of train, such a car could accelerate to a speed of 
30 miles per hour in ten seconds, or allowing 90 lbs. per ton weight 
of train, could accelerate a train 130 tons to a speed of 30 miles 
per hour in thirty seconds. 

A train of individual coaches each completely equipped with 
mot?rs on ·all axles, operated from one control, would give the 
maximum acceleration possible, i. e., that of a single unit with IO0 
per cent of its weight on the drivers. · 

Can an effective s31stem of bralles be applied'! 

Yes. The Pennsylvania Railroad Company uses the full West
inghouse air-brake equipment; the Baltimore & Ohio Railroad 
Company use_s the Westinghouse; the New York, New Haven & 
Har_tford Railroad Company uses the Westinghotise and the 
Christensen brake with satisfactory results. 

How will the electric air compressor compare in reliability and 
economy with the steam air compressor'! 

. The Westinghouse, General Electric Company and Christensen 
air compressors have all proved reliable and fully as economical. 
The compressor, when using motors under car bodi es, is placed 
on the platform of.J:he open, in the baggage compartment of th e 
;ombination and suspended under the closed coach, thereby allow
mg the motor car to be operated either as a single car or as a 
locomotive for drawing trains. 

Can trains be provided with equally satisfactory train signals .'I 

Yes. Whistles of the same power are blown from the air-brak
ing reservoirs, ,\lld have proved satisfa<;tory. Lo<;omotive bdl :, or 

heavy gongs are pla ced on cars and rung either by foot or hand 
power. 

Can motor cars be equipped with pilots and headlights, complying 
with the statutory rules and rcgulatio11s governing railroads? 

Yes. The pilots can be attached to trnck or coach body. Both 
electri c and oil headlights are used, and are satisfactory. The New 
York. New H aven & H artford Co mpany uses oil in place of elec
tric lights, owing to the loss of current when passin g over grade 
crossings, where the third-rail conductor is cut out. 

Can trains be operated over third rail dur i,ng snow and ice storms? 
Yes. The operation of the third-rail section of the Highland 

division of the N ew York, New Haven & Hartfo rd Railroad 
Company during the last two wi nter s has proved that passenger 
coaches equipped as electric loco motives, with nose plows and 
brnshes. can handle snow as efficiently as steam locomotives with 
plows. The third rail is kept clear of snow by steel brushes 
mounted on the trucks ahead of the contact shoes. Ice, which 
gathers on the third rail during sleet storms, has proved more 
difficult to handle. Experience on this same divi sion has shown 
that the use of a zero oil sprinkled on th e third rail from the tra in s 
prevents the ice from freezing to the rail, so that it can be removed 
by the stiff steel brushes. 

How will cost of operation be affected by more frequent service of 
lighter trains'! 

TlH! s:.ervice on the Highland division of the New York, New 
Haven & Hartford Railroad Company is frequent, wi th light 
trains, while the se rvice on the Berlin branch is not so frequent and 
with heavier trains. A fair answer to this question will be a com
parison of the train miles run on each branch and the cost per train 
mile. 

D aily train miles, Berlin branch = 66. 
Daily train miles, Highland division = 737. 
Cost per train mile, Berlin branch = 30.3 cents. 
Cost per train mile, Highland division = 12.5 cents. 
How will cost of operation be affected by the form of power trans-

mission? 
( a) By overhead or underground trolley? 
(b) By simple or sectional third rail? 
(c) By direct or alternating current? 
( d) By static or rotary transformers .'1 

( c) By direct or alternating current motors? 
The local conditions govern the form of power transmission. 
(a) The overhead trolley form has proved to cost more to install 

and maintain than the simple third rail, and to be less economical 
to operate. The first cost of the underground trolley and the 
difficulties encountered in draining make its use prohibitive on 
main railways. 

(b) As the simple third rail, charged throughout its length , has 
been the only form in use on main lines, no data as to the eco
nomics of the sectional or safety third rail can be obtained. 

(c) On main railways, where the distribution of power does not 
exceed a distance of IO miles to 15 miles, the direct current has 
proved economical. In lines where power must be transmitted 
over a greater distance than IO miles to 15 miles the alternating 
current should be used. 

(d) When alternating-current motors can be designed to give a 
satisfactory starting torque, then alternating currents may be trans
mitted from the central stations through stati c tran sformers direct 
to the motors. At present transmission with alternating currents 
requires the use of rotary converters fo r conversion to direct cur
rent when delivered to the working conductors. 

(c) When th e development of the alternating-current motor 
shall enable it to compete with the direct current, then there will 
certainly be a large saving for transmiss ion over long distances, 
and the equipping of main trunk lines will follow. 

How will cost of motive power per train mile w ith motor cars com
pare w ith steam locomotives'! 

A comparison of the figures obtained from the operatio n of the 
several power stat ions, and from the performance sheets of steam 
locomoti ves of the New York, New Haven & Hartford Railroad 
Company, shows the cost of motive power per train mile to be as 
follows: 

Steam locomotives = $0.19 to $o.24. 
Highland division = $0.06o4. 
Nantasket B each branch = $0.1441. 
New Canaan branch = $0.0783. 
Berlin branch = $o.1406. 
The cost of electric motive power shown above includes the 

operati on and maintenance of power stations, the maintenance of 
motors and other equipment on the cars, oil, g rease and waste 
used on the cars, and th e wages of the motormen who operate the 
ca rs. The <;ost of st ei3-m motive power indudes fu el, oil and waste, 
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maintenance of locomoti ves and the wages paid the m en who 
operate the locomotives. 

H ow will cost of operat ion per train mile w ith motor cars compare 
with steam locomotives! 

T h e total eost of operation per t ra in mil e with electric m otor 
ca rs (excluding inter est" a nd depreeiati on) on the New Y ork, N ew 
Haven & H artfo rd R ailroad is as follows : 

Berlin branch = $0.3032. 
Hi ghl and divisio n = $0.1255. 
Nantasket Beach branch = $0.2925. 
New Ca naa n braneh = $0. 1754. 
Fi gures for o perat io n with steam cannot be obtained. 
H ow will cost of train labor compare! 

Cost o f train labo r per train mil e as sh own fro m operatio n with 
eleetri c traction on lines of the New York, N ew Haven & H art
fo rd R ailroad Company is as fo ll ows: 

Trai n labor Berlin b ranch = .18. 
T rain labo r Highland division = .027. 
Trai n labo r N an tasket Beach bra neh = .o829. 
T rain labor N ew Canaan bra nch = .063. 
Train labor with steam, per train m ile, about .1 2. 

(To be Continued.) 

----+♦-----

Street Railway Patents 

[This department is eonducted by W . A. Rosenbaum, patent at
to rney, 177 Tim es Building, New Y ork. ] 

UN I TE D STATES PATENTS ISSUED AUG. 14, 1900 

655,682. Ca r Seat; F . Benn ett, New York. N. Y. A pp. filed 
D ec. 20, 1897. Th e back and seat are so eonneeted th rough suit
abl e levers that wh en the fo rmer is swu ng from one side t o the 
oth er the seat will b e shi fted slightly in the opposite directi o!1. 

PATENT NO. 655 ,754 

655,738. Car Spring: \V. R obinson. Boston, l\fass. App. filed 
D ee. 31, 1896. A n arrangement of light and heayy springs in
t ended to m ake the riding equally ea sy wheth er the load b e light 
o r heavy. 

655,754. D ifferential B rake Mechanism: J. A. B rill and \V. S. 
Adams, P hiladelph ia, Pa. App. filed March 3. 1897. This is a brake 
meehanism for applying different braking stresses to the large and 
small wheels of a t ruck havin g large driYi ng wh eels and small 
g uiding wheels. 

655.771- Car Seat ; 1\1. N . Forney, New York, N. Y. A pp. 
fi led April 13, 1899. \Vhen th e baek is renrsed. two oppositely 
loeated foot-rests are renrsed at the same time. 

PATENT NO. 656,125 

655,839. Car Step ; J. B . Thacher, A lbany, N. Y. App. fil ed 
Oct. 20, 1899. Two steps are arranged so that the lower on e m ust 
be entered by the passenger moving at right angl es to the length 
of the car, while the next o ne is entered by moving parallel to th e 
length of the car. 

655,863. Sand-Box fo r Cars ; A . W . Ham, Lansingberg, N. Y . 
App. fil ed F eb. 26, 1900. Two · di stributing spouts of differ ent 
capacities, with mechanism fo r controlling each, ar e u sed. 

656,030. Trolley fo r El ectri cally Driven Vehicles; L. Lombard~ 
Gerin, L yon s, France. App. filed Jan. 9, 1900. An automotor
troll ey, com pri sing an apparatus provided with a shaft having 
contact-roll ers adapted to travel on conductors insulated one from 
another, the said apparatus having a motor possessing a fixed 
inducto r and a m ovable armature, the periphery of which directly 
ac tuates friction-roll ers on the shaft of the contact-rollers. 

656, 125. Bond for Track Rail s ; H . F. A . Kleinschmidt, Johns
town , Pa. App. fil ed D ec. 28, 1899. The end of the bond is 
placed in a g roove in a m etal bfock and then weld ed thereto. 

656,133. Truck-Wheel and A rmature E xchange for Street or 
O ther R ailway Cars; Y./. H. Cornner , Anderson, Ind. App. filed 
Nov. 23, 1899. A t rack passing over a pit is provided with a 
m ovable section arranged to b e lowered and raised in the pit fo1 
the purpose of fa cilitating the m ounting o f parts of the car. 

11 ,845. R eissue; P neumatic D evice fo r Cl earing Railway Track 
Sandi ng P ipes; J. H . H anlon , B oston , M ass. App. filed Sept. 
19, 1899. Means are p rovided fo r directing a blast of air through 
the di schargin_g nozzle of the sand-box, in order to clear it out. 

• •• 
PERSONAL MENTION 

M R . E . G. LONG, of the P eckham Truck Company, has re 
turned from a business trip to E urope. 

MR. EVERARD HO L MES has been elect ed secretary and 
treasurer of th e Inter state Consolidated Street Railway Company, 
with offi ce at Pawtucket , R. I. , to succeed Mr. E. R , Price, who 
resigned June 30. 

MR. A . C. THOMPSON, of St. L oui s, has been appointed 
superintendent o f th e St. Louis & Belleville Traction Company's 
lines between Bell evi ll e an d East St. L oui s, v ice Mr. Thomas M. 
Sneed , who resigned several months ago. 

M R . THOMAS NEELY h as r esigned as general superintendent 
and ehief electri eian of the Vicksburg , M iss. , Railroad, Power & 
M anufacturing Company to aceept a similar position with the 
l\I eridian Street R ailway & P ower Company, of Meridian, Miss . 

•• 
NEWS NOTES 

[News notes fo r this department are solicited.] 
DENVER, CO L.- T he D enver City T ramway Company will make altera

tions and bu ild an addition to the depot at Broadway and Alameda Avenue 
for the purpose of establish in g a club room for th e em ploy.ees. A reading 
room and gymnasium has been establi sh ed by the company in North ·Denver. 
The bui ld ing on Broadway is 38 ft. x 50 ft. an d is b uilt of brick. The addi
tion will cost $1000. Magazin es and papers wi ll be k ep t on fil e, and there will 
also be a small libra ry. 

H AR TFO RD, CONN.-The conductor s an d m otormen of the Hartford 
Str eet R ailway Company h ave been furni sh ed with n ew cap m edallion s. 
Those fo r the con ductor s have black letters on a white ground and a border 
of gold . The motormen 's m edallions have whi te letter s on a black ground 
an d the border is of silver. Th e figures an d background of each are of 
en ameled leather. T h ey ar e larger than the k ind formerly in u se and much 
more attractive. The employees deposit 75 cents with the company when 
they receive a m edallion, an d wh en they leave the service of the company 
they r eturn the article and get their 75 cents back. 

\VAS HINGTON, D. C.- There was a r ear-end collision of two cars of the 
Great Fa) ls lin e of th e W ashington T ract ion & Electric Company a few days 
ago. A numb er of passengers were slightly injured. 

\ V.\ SHI N GT ON', D . C.- Ab out sixty new car s have b een ordered by the 
\Vashin gton Tracti on & Electric Company. They will b e unlike any now in 
use in that system. The body will be 28 ft. lon g, with cross seats. The win
dow sills will be low, so that in summ er the sashes can be lowered, with the 
effect of an open car , an d in this way the sam e car can be available for all-
th e-year-r ound servic e. • 

ATLAN TA, GA.- The lines of the Atlanta Railway & Power Company 
were ti ed u p for t wo and on e-half hours on A ug. 12. The suspension of 
t r affic was cau sed by the burning out of an armature of one of the large 
machines in the company's plan t and by the demolition of an overloaded 
en gine which was makin g an effort to supply power to h andle a sudden rush. 

M U SCATINE, IA.-The Muscatine Electric R ailway Company has sub
mitted a proposition to the City Council offering to expend $100,000 in im
p roving it s property an d extending the lightin g and railway service pro
v ided the city will gr ant the company a ten years' extension of the lighting 
contract an d a twen ty-five year exten sion of the rai_lway franchise. The 
company, if granted the desired franchi ses, will obligate itself to expend 
ev er y dollar of the sum specifi ed, the intention being to put in an entirely 
new power plan t at a cost of $75,000, a new gas plant to cost $15,000, and. t_wo 
extensions of the electr ic railway line , and further agrees to erect a pav1hon 
in Weed Park to cost b etween $4500 and $5000, with a seating capacity of 500, 
an d adapted for use by dancing parties, comic operas, and summer attractions 

of variou s k inds. 




