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EDITORIAL NOTICB 

Street railway news, and all information regarding changes of officers, new 
equipments, extensions, finan cial cha11ges a>1d new enterprises will be greatly 
appreciated f or use in these colum11s. 

All matter intended for publication must be received at our office not later 
t l,an Tuesday morning of each weele, i11 order to secure insertion in tile 
current issue. 

Address all communicatiolls to 

Power Shortage 

THE STREET RAILWAY JO URNAL, 
114 Liberty Street, New York. 

About two years ago we had occas10n to refer to the fact 

that the majority of the large street railway companies of the 

country were suffering from the lack of sufficient power house 

capacity to carry the increasing business. This was due to the 

rapid increase in traffic which began about 1899, and the diffi­

culty of getting new machinery from overworked factories 

without placing orders many months ahead. While some large 

roads have succeeded in catching up with the demand for 

power, the general condit ion over the country seems to be that 

the power house still is considerably behind the growth of 

t raffic, and everything is being worked up to and above its 

capacity. While what has been said refers more especially to 

city roads it is also true that a number of interurban roads have 

not been able to handle as much freight business as they might 

easily have done had they had more power and rolling stock. 
\,Vith th e present congested conditions of the market, the 

addition of power machinery is not a matter which can be 
quickly performed, so that it is well to make preparations for 
additions to the gerwrating plant a considerable time before 
they are actually required. 

Planning Interurbans 
The series of art icles on the enginee ring preliminaries of an 

interurban railway, by E rnest Gonzenbach, wh ich is begun in 

this issue, deals with quest ions in the engineering layout of 
an interurban electric road in a somewhat differe nt manner 
from the ordinary method of ,treatmf>nt by writer s, and is of 

especial va lue because it discusses a concrete case; and in the 

discussion of a concrete case it is possible definitely to present 
the arguments for or against a certain practice with more force 

than in a purely general or abstract article. The experience 

j. o(, the auth~r of t~is articl~, as electrical . engineer of the 
A urora, Elgm & Chicago Railway, and prev10us to that with 

\ 
the -4\lbany & Hudson, makes him especially competent to write 

up (9atters pertaining to heavy electric railway equipment. 

/Mr. Gonzenbach in the first chapter given in this issue ca lls 
attention to the fact that the third rail is too frequently com­
pared in cost of construction with an overhead line, hav­
ing, as a rule, a much less current-carrying capacity. \,Vith the 
same conductivity in both cases, Mr. Gonzenbach finds the 
third rail considerably cheaper than the overhead trolley sys­
tem with copper feeders. 

The time-table proposed, which gives a combination, local 

and express service to all portions of the line, is somewhat of 

a novelty in interurban work, and is no doubt worthy of seriou s 

consideration. The first chapter also serves to call attention 
to the advisability of going a little slow in the selection of very 
heavy motor equipments for interurban service of the ordinary 

type. High rates of acceleration and high maximum and 

schedule speeds are justified and necessary in handling subur­

ban traffic near a large city, but in the ordinary run of inter­

urban work, serving the neighborhood of cities of moderate 
size, there is no necessity for an excessive expenditure in motors 
and power-supplying apparatus in order to maintain a high­

schedule speed with frequent stops. An excessive expenditure 

of this kind can only hamper the company with too great 

financial burdens. 

Storage Batteries in Sub-Stations 
The value of the storage battery in keeping down the initial 

investment in power apparatus for an interurban road using 

alternating-current transmission does not seem to be as thor­

oughly understood as it should be. A storage battery, u sed as 

an auxi liary to a direct-current power house, is one thing; a 

storage battery used as an auxiliary to a sub-station is quite 

another, from the standpoint of the investor. In a direct -cur­

rent power hou se the assumption commonly made by engineers 

is that the addition of a given capacity of storage battery to a 

plant will cost approximately as much as the addition of an 

equal capacity of generating machinery. As far as the initial 

investment goes, therefore , it is not usually considered that 

the storage battery reduces the power apparatus investment 

for carrying a given maximum load. Its value to the direct­

current plant is mainly in the way of affording a reserve which 

can be quickly drawn upon, and in making it possible to 

operate engines and generators at a more economical load, but 

a storage battery, when placed in the sub-station of an inter­

urban road, supplied by alternating-current transmission lines, 

should mean much more than the mere cutting down of fluctua­

tion s of load on the sub-station machinery. It should mean a 

mat erial reduction in the investment required to handle the 

given numb er of cars. 

A ssuming a storage battery of 100-kw capacity to be installed 
in the sub-station , it is fa ir also to believe that thi s storage bat­
tery has provid ed the sub-station \\'ith ca pacity enot1g-h, so that 
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the rotary co1n-erter ca J_.Jacity of the sub-sta tion can be reduced 

100 kw, and the step-dow n transformer capacity can also be 

reduced 100 kw. Going back to the power station, the 100-kw 

battery in the sub-station has the effect of reducing the engine, 
ge nerator and boiler capacity by over 100 kw, if the road is o t 

the most modern high-speed type, by knocking the peaks off 

the fluctuati ons. Assuming that the roo-kw battery costs ap­

proximately the same as t he roo kw in ge neratin g station 

machinery, which it eliminates, there would be a savi ng in in­

Yestment equal to t he extra 100 kw in rotary converters and 

step-down transformers at the sub-s tation, \Vhich would be 

necessa ry if the sturage battery \Yere not there. If there were 

step-up transform ers at the power houses the saving of 100 kw 
in step-up transformers should also be figured. ] t may be 

a rgued that the storage battery has only a temporary capacity 

of 100 kw, while additional ge nerating and co nverting ma­

ch inery would have a contin uous capacity of roo kw. How­

e,·er, the load on a road running heavy interurban cars is so 

extremely fluctuating that all that is needed is something to . 

take the peaks of th e load, and thi s the storage battery does 

admirably. It enables all the generating and converting a p­

paratus to be run at more nearly an eco nomical load. and thi s, 

with the smaller investment than would be re<J.uired if the 
storage battery were not present. 

To illustrate the severe power requirements of modern inter­

urban railroading of the latest type it is only necessa ry to poi nt 

to the fact that an 80.000-lb. interurban car, geared fo1· 65 mile s 

per hour, takes considerably more power, both in accelerat ing 

and runnin g· at fu ll speed, than fiv e-car eleYatecl train s of the 

weight and ~peed common on the Chi cago or :-{ e\\· York ele­
va tecl roads. 

To put the matter briefly, the storage battery replaces much 

more apparatus , when u sed in a rotary co nverter sub-stat ion , 

t han it docs when used in a direct-current power statiou, and 

t he saving in im·estrn ent thus affected is equival ent to the cost 

of the apparatus it displaces. 

The Esoteric Meaning of Municipal Ownership 
T he recent con\'enti on in New York on Municipal Owner­

ship and P ubli c Franchi ses serves to call a ttenti on again to 

thi s subj ect, which has attrac ted so much discussion in the 

past. Paper s were read both fo r and against the proposition 

and testimony was brought forward as to the success or non­

success of thi s policy abroad. Such ev idence, certainly so fa r 

as any alleged success is concerned, is, in our opin ion , abso­

lutely negatory as the customs and conditions of European 

countries, particula rly as regards suffrage and the characte r of 

those who engage in politics, are so diffe rent than in Ame rica, 

that a sati sfactory parallel cannot be drawn. \i\Thatever may 

have been the results from municipally operated street railways 

abroad , whether they have been good, bad or indifferent , it is 

safe to say that the possibiliti es which the control of a street 

railway system would afford to the average politician in this 

country are enough to make the ordinary citizen shudder. 
Now, municipal ownership in this country is all th ings 

to a ll men. T hose who worship at its shrine here are a 
motley collection : mini sterial sensat ion mongers. sociali sts 
mild and sociali stq feroc ious, long-haired students of sociology, 
professional reformer s, choleric grumblers, ward heelers, 

Sunday-school sup er inte ndents. homb-purveying anarchists, col­
lege professors. crooked aldermen and mi scellaneous theorist s. 

T hey ally themsekes to the common cause fo r all sorts of 

moti,·es. from misguided patriotism to grand larceny. They 

a re working in many instances for they know not what, and it 

is our purpose to throw, if possible, some light on the real issues 

of the case, to the end that people may know what municipal 

ownership really impli es. One of the main tenets of the fa ith 

is that the streets belong to the people and should not be gi,·en 

over to pri vate corporations. Doubtless the streets do belong 

to the people, but it seems to us that fo r this very reason the 

people should not make a foolish use of them. The streets 

must be used fo r purposes of transportation, and some one must 

furni sh the means of transportation. T hi s cos ts good money, 

which somebody must stand and deliver. Now, we have small 

sympathy with those who harp upon the ri sks of such invest­

ment, for in the present state of the a rt a well planned and 

ope rated str ee t railway is mora lly ce rtain to pay, but either 

public or private enterpri se must do the work if it is to be cl one 
at a ll. 

Private ownership is a very straightforward proposition, 

whi ch needs no explanat ion : but public ownership may mean 
a lmost anything. A little st udy of th e municipal ownership 

programmes is very in struct ive. One common scheme is to 

straddle by granting franchises for a limited time, with pro­

vis ion for purchase by the city afterwards. In theory a limited 

franchi se is proper enough, for it is obviously wrong for thi s 

generation to tie the hand s of the next in matters of civic im­

portance, but the provi sions fo r purchase are usually of the 

most absurrJ description from a practical standpoint. They 

commonly provide for purchase at an arbitrated value of the 

equipment and property of th e company as a going concern. 

In this last phrase lurks interminable litigation. Surely no one 

is green enough to suppose th at a rbitration will not lead to the 

courts, or that the value of the franchise will not sneak into the 
assets of th e going concern. This question has already come 
up in relation to municipal elect ric light plants with most un­

satisfactory results to all parties concerned. When any pro­

vision for purchase is included in a franchi se there are two 

disti nct ways of computing th e price. F irst, the value of the 

asse ts may be taken at the cost of reproduction for the epoch 

considered, i. e. , when the franchis e expires the price of the 

equipm ent is simply its replacement cost then and there. This 

is a determinable basis, but few have had th e hardihood to 

favor it. T he other basis is the capita li zation of the net earn­
ings at th e current rates for money. This takes into account 

both the value of th e fr anchi se and th at of the property, and 
is dete rminable with some difficulty. If a road pays legitimate 

sums fo r its right of operation and works up its business prop­

er ly the enhanced value of th e franchise certa inly demands 

recognition. Between these two methods of valuation is a 

bottomless morass of litigation. 

But supposing a city by these or any other methods to have 
compassed its hopes and taken owner ship in its street ra ilways, 
what is it to do with them? Shall it lease them ·or operate them 

itself? There have been many who favo r the former alterna­

tive; but what profits a city to lease its street railway to a 

private corporation rather than its mere right of way? A ll the 

wrangles between cities and public se rvice corporations come 
from questions of operat ion, and if the present form of private 

ownership be had the proposed one is equally bad. The legiti­

mate deduction from public ownership is public operation, from 

whi ch may a beneficent Providence deliver us. When a city 
cannot even keep its police force from open affiliation with 

criminals of every stripe, what can be expected of its depart­

ment employees bossed by the same gang? \i\Then our friends , 
with the domes of thought swollen with civic virtue. can sue-
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ceed in initiating an era of pure-souled a ltruism in city politics 

they will have warrant to advocate municipal street railways. 

U ntil that time comes, the farther the average A merican city 
steers clear of the adoption of the municipal operat ion propo­

sition as applied to its transportation system the better for the 
citizen and the taxpayer. 

Looking at the matter in the cold, impartia l li ght of everyday 
experience~ th e power behind the throne in all these movements 
fo r municipa l business enterpri ses is a poignant desire for new 
well -springs of plunder. Poli tics makes strange bed fe llows­

the franti c prohibitionist and the sordid dive-keeper fa ll upon 
eaeh others' necks and vow destruction to hi gh li cense, and just 

so, irresponsible virtue and calcul at ing viee would unite to en­
large the a lready spac ious sphere of graft. Ten thousand or 

more additi ona l heelers in the street ra ilway service would be a 
welcome reinforcement to the ranks of practical politics, and 

the purchasing department of a municipal road would be a joy 
forever. Before political virtue becomes so uni versa l as to 

permit a muni cipal street railway to be honestly nm, private 

owners will have been reconstructed far enough to ope rate only 
parlor cars with dancing masters for eonductors and wi ll give 

a chroma with every ride. T he man who votes to-day for 
publi c operat ion of street railways is helping on the cause of 

municipal corrupti on and allying himself , howeve r innocently, 
with the enemies of pure g·O\·ernment. 

The Use of Oil as a Fuel 
Several times since oil was fi r st di sco,·ered in Pennsyh·a ni a 

a keen interes t ha s been awakened in the use of oil fo r fu el. 

But the many difficulti es encountered in successfu lly con :s um­
ing oil for fuel purposes have prevented its use exeept in a ve ry 
limited way on stea mers of the Caspian Sea, and very la tely 

cm a few freighters on the Atlanti c and Pacifie, on the locomo­
tives of the Southern Pacifie Railway and generally in power 

plants in Cali fo rni a. This recent revival of the interest in 
liquid fuel caused the U nited States Government a short time 

ago to appoint a board to make extended tests with di ffe rent 
kind s of burners and oil from different sources. Owing to the 

amount of work to be accompli shed and the time necessa ry to 
install the apparatus the entire work laid out for the board has 
not been finished, but th e report recently submitted to the publie 
includes fourteen trials, most ca refully conducted by impartial 

expert observers, and furni shes much valuable information. 
T he experience of the board has been tha t the evaporative 

effi cieney of a ll oi ls is about the same, because the crud e oil, 
though ri ch in hydrocarbons, contai ns sulphur, so tha t, after 

refining, the calorific power per unit we ight is probably not 
very different from that of the oil in the crude state. Though 

it has been feared by some that the u se of oil might be harmful 
to the boilers, no ill effec ts have been noted. It is, however, 
undoubtedly desirable to have the sulphur removed, especially 

where steam is used fo r atomi zing, as this prevents the possible 
fo rmation of sulphurie acid, whi ch would be detr imental to 
th e boiler if present in excess. 

The fac t that oil ca n lie ve ry uniformly and eeonomically 
bu rn ed in large quantities has been absolutely proved , as well 
as the fa ct tha t the proper methn<l of securing thi s end is to 

l"<lnver l it and the air necessa ry fo r total oxidation in to an inti­
mate mixture of hydrocarbon gases and minu te particles of 
carbon. If thi s is done complete oxidati on wi ll take place 

wi th out th e formation of smoke and soot and the deposition of 
~n lid ca rlion . in the furna ce. Defi nitely, tl1 e question as to 
the liest medium to use for atomizi ng has not been determined. 
T he te sts so fa r made show lieyllnr! doubt th at a combin at ion 

of air and c, team with the oil ic, not desiralile. for it is the least 
economical in the use of steam. Contrary to popular belief, 

such a combination has a tendency to lower the furnace tem­
peratur e, though not so mu ch as when steam alone is used for 
atomizing. The reason for thi s loss in temperature is ac­
counted for by the fact tha t the steam used for atomi zing is 

di ssociated by and withdraws from the available heat of com­
lm stion, exactly the same number of R T. U. per pound of 

steam di ssoc iated as is produced by the combination of hydro­
gen and oxygen when r lb. of steam is formed, but because of 
the escape of a la rge part of the hydrogen and oxygen up the 

staek without recombi ning the stock of available energy is 
lo\\·ered by just that amount. Moreover, th e specific heat of 

steam in thi s condition is 0-48 against only about 0.24 for the 
ordin ary products of combustion, hence a la rge loss occurs by 
virtue of the temperature of th e flue gases. It would seem 
from the experience, so far ga ined, th a t when steam is used 
for spray ing, hi gher pressures and superheating a re more 
efficient than lower pressures. It is questionable, howeve r , 
whether the superheaters would pay fo r the extra compliea­

tion entailed by them. K evertheless, with the present interest 
in superheated steam fn r engines, it is probable that super­

heaters will be very widely installed, in whieh case th e main 
superheater could be used for the burner steam. 

So far air spraying of oil has shown the best result s, but if 

forced conditi ons are to prevail it is absolutely neeessary that 
the air as well as the oi l be preheated, in which case it is pos­

sible to fo rce th e boilers far beyond the limit s obtainable when 
coa l is used. '\\'ith a ir for the spraying medium it is possible 

to carry the rate of combusti on higher than when steam is 
used, and " ·hile smoke is· produced at hi gh rates of combusti on 
in either case . it seems to be more serious with steam. T hough 
the necessity of heating the air and oil , as well as keeping the 

pressures and temperatures eonstant , cannot be questioned. the 
best temperature to whi ch the oil should be heated has not been 

ascertained; it is probably not far from 150 <legs. F. If the 

oil is hea ted much above thi s it will tend to deposit earlmn, 
whi ch will clog up the piping and burners and is difficult to 
remo-ve. . \n effic ient, economi cal, praetical method of heatin g 

the a ir and oil and one of keeping the pressures and tempera­

tu res constant at the burners, independently of each other. is 

mueh needed, as g reat difficulty has been experienced from 
variations of thi s characte r. fo r no method of a practieal char­

acte r ha s been devised. 
T he select ion of the best type of burner is liy no means 

settled, arnl it will. in a ll probability, take an unlimited amount 
of pains and a great number of carefully condueted trials 
before many of the points now in question are solved, but it will 

be by a process of eliminating those types that are found in­

effic ient that the final result will be reached. One step so fa r 
towards thi s end is that. withot1t doubt, the combined a ir and 
steam burner should be dropped, as th e extravagant u.;;e of 

steam and the added compli cations due to its use are not com­
pensated for by any material gain. It is also probable that th e 

type. a rrangement and management of th e auxiliary machinery 
" ·ill. to a great extent at least, be a factor in the efficiency 
and success of the installation. Experts only should. there­

fo re, be entrusted with the responsi bility of design ing the plant, 
f11r it is high!_\' prohahle that a special design of 1,niler will add 
much to the efficiency. T he general changes in liniler de sign 

so fa r sug·gested liy lhe trials made are: that the furna ce be 
made l(lnger th an is usual \\'ith coal. tbal the ca lori metric a rea 

lie red11 ced. and th e hi gh stack temperatures \\"<1ul<l indi cate 
that an in crease in the heating surfacl' is decided!\' desirable. 
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PROTECTED THIRD-RAIL INTERURBAN ROAD IN 
PENNSYLVANIA 

T he \Vilkesbarre & H azleton Railroad, which has just been 
completed. is one of the mo st interesting elec tric railway pro­
jects in Penn syh-ania, a s it is intended to compete with estab­
lished steam roads in the anthracite coal region for freight as 
well as passenger business. I t is built fo r high speeds in spite 
o f the mounta inous country whic h it traverses, and it employs 
a third-ra il system, notwith standing the severe climatic con­
dit ions encountered fo r several mo nths each year . The third 
ra il is protected by a wooden guard, and the contact shoe is of 
spe,i,11 design to meet the conditions thus presented. It is a 
modificat ion o-£ t.he fo rm of equipment used o n the experimental 
tr ack at Schenecta<ly, which was clescribecl and illustrated by \V. 

on its outskirts , leaving the agricultural interest s entirely 
neglected. The intercourse between the two cities is large, and 
at present the mea ns for it are furni shed by two steam railroad:-­
- th e P ennsylvania and the Lehigh \'alley. The distance be­
t,veen the railway terminal s in the two cities by the railwar, 
named is respectively 50.4 miles and 49.6 miles. The P enn­
sylvania runs four trains a day in each direction, while the 
L ehig h Valley provides six train s in one direction a nd fiy e in 
the other. 

The new electric line is 26.2 miles long between points of 
junction with the local electric railways in \Vilkesbarre and 
Hazleton, a nd the total distance between the Court House 
Square in \Vilkesbarre and the terminal at \Vyoming Street and 
Droad Street in Hazleton will be less than 30 miles. By the 
existing steam mads two hours are required to make the trip 

GE NE RAL VIEW OF ENGI NE ROOM I N MAI N POWER PLANT AT ST. J OH NS 

B. Potte r in the STREET R AIL w A Y J oURN AL last A ugust . T he 
\ Vilkesbarre & H azleton road , therefore, enj oys the di stinction 
o f being the fir st railway in the country to be equipped fo r 
comm ercial operat ion wit h a protec ted third rail. During the 
construction cars were operated over the several sections as 
t hey were compl eted, and as th is period extended th rough 
several severe snow and sleet sto rm s without interruption of 
service, it is co nfidently ant icipated tha t no troubl e wi ll be 
experi enced wit h th e ent ire road fully equipped for commercial 
operation. 

ROUTE SELECTED 

As indicated by the name of the company it is proposed to 
operate an electric line between \Vilkesbarre and Hazleton, 
fo llowing as direct a route as th e fo rmation of the country 
permits, and avoiding steep grades as muc h as possible, in sur­
mounting the difference of I 200 ft. in the alt itude of these 
c1t1es. T he district lying between these po ints is exceedingly 
rugged, an<l it comprises some of the most fer tile valleys of the 
State. Strange as it may seem. t he region penetrated by this 
road has heretofore been without any t ransportation fac ilities. 
as the stea m roads haYe fo llowed closely the mining settl ement s 

between t he two cities; at the same average speed the Wilkes­
Larre & Hazleto n Railway would carry passengers in about 
70 minutes, but this running time can be materially cut down on 
the electric line, a nd it is proposed to opera te regular express 
trains between the terminal points named in one hour. The 
speed ordinances governing the movement of cars on the 
st reets of t he terminal cities leave only 40 minutes of the sixty 

, to cover the distance over private right of way between the two 
city limits. 

T he accompanying map shows th e relative location of 
Hazleton and W ilkesbarre, and the routes of the Wilkesbarre & 
Hazleto n Raihvay, the Penn sylva nia Railroad a nd the Lehigh 
\ ' alley. as well as the t rolley lines in the immediate vicinity of 
the terminals which will be directly tributary to the new road. 
I t ,Yi ll be seen at a glance that in going from Hazleton to 
W ilkesharre the route of the electric railway is the diameter of 
a circle, of which the combined routes of the Lehigh Valley 
and the P ennsylvania form the circumference, the Lehigh 
Valley reaching \Vilkesbarre by following the half circle 
to the right of the new road. while the Pennsylvania follows 
th e half circle to the left of that road. The actual routes of all 
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three roads are, of course, very de­
vious, but as regards distance the 
new road, as compared with the steam 
roads, is re latively shorter than 
would be the case if the new road 
were an absolutely straight line coin­
cident with the diameter of a perfect 
circle, the circumference of which 
was formed by the two steam roads. 
Under the circumstances• it must be 
admitted that the new line enjoys 
many natural advantages, which, in 
addition to the improved facilities 
offered in the way of frequency of 
<;ervice and greatly reduced running 
time, and the economy of elect ric 
operation, it is believed, will enable 
the management to control the 
greater part of the passenger traffic 
between the two cities and secure a 
considerable freight business as well. 

The tributaryterritoryto this inter­
urban road is rapidly developing in 
wealth and population, and it is at 
present the center of the most 

PASSING JEDDO TUNNEL 
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important mining, manu facturing and agricultural district in 
the State. 

CHARACTER OF SERVICE 

\ Vi lkesbarre, the northern terminus of the road, is the county 
seat and commercial center of Luzerne County, which is only 
exceeded in wealth by two counties in the State of Pennsyl­
vania, namely, those in which Philadelphia and P ittsburg a re 
located. It is in the northern anthracite coal fields, the beauti­
fu l vVyoming Valley, which is underlaid with 80 ft . of anthra­
cite coal, and it has, besides, a number of large facto ries en­
gaged in the manufacture of lace curtains, axles, wire rope, 
silk, iron and steel. T he Wilkesbarre & Wyoming Valley 
T raction Company owns and operates a ll the elect ric railways 
in the city and valley, which include the local traffic and lines 
up and down the valley on both sides of the S usquehanna River, 
comprising a system of 65 miles. These lines pass through 
and terminate in well-built and densely populated sections of 
the valley, and they connect at the city of Pi ttston by two 

I -,''?-" 
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---- LE l-l lGH T RA CTI O N COMPANY 

- -- - - - -- STREET RAILWA YS IN WI LK ESB A..R RE AN O SC RANTON 

- • - • - WILK ESBA RRE AN O HA ZLE T ON RAIL RO AD CO. 

MAP OF WILKES BARRE & HAZLETO N RAILROAD, TRIBUTARY LfNES AND COM P ETI NG STEAM ROADS 
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different lines with Scranton and its traction system. At 
Luzerne there is another connection to a line running to H ar­
vey's Lake, the largest body of water in the State, and one of 
the most popular resorts. The population served by the Wilkes­
barre & Wyoming Valley Traction Company, including the 
city, is about 200,000. The average number of passengers 

CLIMDING A STEEP GRADE 

RAILWAY BRIDGE CROSSING BIG NESCOPECK CREEK 

TUNN EL THROUGH PENOBSCOT MOUNTAIN 

carried daily is about 35,000, or over 12,000,000 per annum. 
The equipment of this system includes 123 trolley cars, most 
of which are large and have double trucks, insuring quick ser­
vice. The lines of this system converge at the public square 
in Wilkesbarre, which is the starting point for the line to Hazle­
ton. The Wilkesbarre & Hazleton Railway Company has ac­
quired, by lease, the right to operate its cars over the tracks and 
to use the terminals of the Wilkesbarre & \Vyoming Traction 

Company, thus giving it unexcelled terminal facilities in the city 
of Wilkesbarre and connection with the electnc lines between 
Wilkesbarre and Scranton and intermediate towns. 

Hazleton, the other terminus of the railway, is the center of 
the eastern middle coal field, and is surrounded by mining 
towns. These are reached by the lines of the Lehigh Traction 
Company, owned by the Wilkesbarre & H azleton Railway 

ROAD SKIRTING CONYKGI-IAM VALLEY 

PREPARING ROADBED THROUGH ROCK CUT 

PORTAL OF TUNNEL NEA R WILKESBAR RE 

Company. The system includes 22 miles of track, and operates 
fifty-three cars, which serve a total population of 95,000, the , 
average number of passengers per day being about 7000, of 

over 2,000,000 annually. 
Nine miles from Wilkesbarre is Triangular Lake, a beautiful 

sheet of water about 300 acres in extent, close to the foot of 
the mountain and completely surrounded by fine woods. In 
spite of the present inadequate facilities for reaching this 
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charming resort there are already a 
numLer of cottages on its shores, and 
with improved transportation fac ili ­
ties it is bound to become popular for 
summer homes and recrea tion grounds. 
It is the plan of the railroad to estaL­
lish a picnic grove a t Triangula r 
L ake, offering all the inducements of 
an ideal location to families and ex­
cursion parti es. The ride ove r the 
line of the elec tric road is through 
one of the' most picturesque secti ons 
of the State, and cannot fail to com­
mand a large pleasure traffic . The 
route crosses three valleys, skirts 
along the sides of two mounta ins and 
penetrates a third, and at numerous 
points presents scenery which 1s 
grandly picturesque. Conyngham 
Valley, as seen from Conyngham 
Gap, offers a picture of rural beauty, 
in sharp contrast to the outlook from 
Nescopeck Mountain. Here is spread 
a vast tract of wild and rugged 
country where nature has full sway. 
Another point of interest is the J ecldo tunnel. nea r th e mouth of 
which the track passes. Th is tunnel wa s const ructed by John 
Markle to drain the G. B . . Markle & Company mines at J eddo, 
5 miles away, and it is quite a noted piece of engineering. 

In addition to th e cities and towns to which additi onal 
facilitie s will thus Le offered , there is a considerable population 
in two farming valleys, Butler and \Vapwallopen, which will 
be traversed Ly the road. 

Besides the passenger traffic to be derived from these so urces 
the road will undoubtedly develop co nsiderable freigh t Lusi-. 
ness, consisting in the delivery of supplies to the inhaLitants 

CATTLE WAY 

of the valley, and in haulin g farm products to market. This 
service is now performed entirely Ly wago ns. T he elec tric road 
will naturally receive co nsideraLle freight fro m co nnect ing 
steam road s, including th e Lehigh Valley, the P enn sy lvania, 
the Ce ntral Railroad of New J ersey, the Delaware & 1 [ udson 
and the D elaware, Lackawanna & \ Vestern. For the present it 
is proposed to haul freig ht between midnight a nd 6 o'clock in 
the morning, and use steam locomotives for th is service, as the 
system was established under a regular steam railroad charter, 
which, however, permits electric operation as well. It will be 
unnecessary by this arrangement to keep the power house in 
operation during th ese hours, and it will enabl e the company to 

.\ ClL\R.\CTERLS"TIC FILL 

devote all of it s initia l electrica l equipment to passenger and 
express Lw,iness du ring the day. Later, when the freight 
business warrant s, elec tric locomotives \\'Ill be employed fo r 
th is service. 

RO A DB ED CONSTRUCTION 

1n the construct ion of th e road many int ere st ing engineering 
problems were encountered. Owin g to the characte r of country 
traversed and the difference of 1200 ft. in th e alt itude of the 
te rminal points, it became a serious prohlem to selec t a rout e 
a nd estaLlish a line entirely free of heavy grades a nd sharp 
curves, but thi s was successfull y accompli shed A private r ight 

CUL \ ' E RT AT SUGAR NOTCH RUN 

of way, 60 ft. wide and fenced 111 on both sides, was acquired, 
and thro ughout the entire line th ere is not a grade exceed ing 
3 per cent, and only one curve of 18 degs. T he g rade thus 
establi shed necessitated so me Lold engineering, heavy fi lls, 
deep rock cuts and the dri ving of a tunnel 26tt1- ft. long through 
Penobscot Mountai n , about 600 ft. below the summit a nd 
through solid rock. T hroughout the entire route there are 
numerous g rades va rying from 2 per cent to 3 per cent. T he 
entire elimination of grade crossings was determined upon, in 
order that high-speed operation might be adopted with safety. 
This policy made necessary the construction of thirty-three 
highway-crossi ng bridges and railroad bridges ove r streams of 



STREET RAILWAY JO URN AL. [VoL. XXI. No. ro. 

BRIDGE \\ORK O\'E H SOLOl\IOi\''S G.\ P 

various sizes. A ll of these structures are of concrete. T he 
roadbed also includes two large bridges of granite masonry, 
one of the sto ne arch type and the other of the girder fo rm, 
supported by high masonry piers. Every feature of the roadbed 
received close attention, and, as a whole, the line may be said 
to mark a distinctive adva ncement among interurban electric 
properties. The track-rail is a Boston & Albany section, 95 
lbs. to the yard, laid on 8-ft. ties, spaced to 24-in. centers. Ni ne­
foot ties are used for every fifth tie, where insulators support 

SECTION OF TRACK, SH OWING RELATIVE POSITION OF THIRD 
R AIL, GUARD AN D CONTACT SIIO E 

the co ntact rai l. At present the ties are laid on a Led of cinders, 
which will be co ntinued for a year or more, a nd then a top 
dressing of broken stone, ro¼ ins. high, wi ll be added, the 
cinders formi ng a cushion between. In the meantime pre­
cautions have been taken to establish a level Led, and as con­
siderable care was exercised in the selection of ties, a uniform 
structure is maintained. Moreover, the contact rail and track 
fo llow the same gage, so that there is no unevenness and no 
mome ntary loss of contact because of depressions in the track 
or divergence of the contact rail. A ll curves a re approached 
by compounding and are elevated for high speeds. The final 
elevation of curves will be determined in accordance with the 

needs as shown by the operations of 
cars over the line on schedule. 

PROTECTED THIRD R AIL 

T he construction of the contact rail 
is a departure from common practice 
up to the present time, as it is pro­
tected from sleet and snow by a 
2-in. x 6-in. pine plank held directly 
over the rail. Already this protection 
has demonstrated its usefulness, for 
during the severe sleet and snow 
storms of December the cars operated 
over the line with perfect ease. The 
added element of personal safety is a 
very great factor. The guard plank 

is supported by oak posts, spaced every 8 ft. , and both guard 
and rail are carried on vitrified clay insulators every IO 

ft. To prevent creeping fish-plates are left moderately loose, 
and an anchoring insulator is placed in each rail midway be­
tween joints. The contact rails are 60 ft. long and weigh 80 lbs. 
to the yard. They are placed 28 ins. away from the gage line, 

Strut Ra ilway J oiirrial 

CONTACT RAIL AND GUARD 

and the top of the third rail is 5 ins. above the track rail; in 
fac t, the insulator carrying the contact rail is on a level with 
the top of the track rail. The contact rail is of special com­
position and possesses high conductivity. 

Both co ntact rails and track rails are bonded with soldered 
bonds, furnished by the Chase-Shawmut Company. The bonds 

have been applied for over six months, and the 
shock due to heavy steam locomotives and 
freight cars passing over the line during the 
entire construction period has not thus far 
produced the least indication of breaking 
away. T he application of the soldered bond 

, ,, necessarily involved a departure from the 
l====::::::..::::i - - 3-lo T o Center-of-Tru_sk- usual method employed in laying track where 

protected bonds are used. The soldered bond 
is fastened under the foot of the rail, and to 
fac ilitate the work it became necessary to turn 
the rail bottom-side up. As the track men had 
only spiked the rails at center and joints this 
was easily done by drawing the inside spikes 
for a length of about twenty rails, depending 
on the local degree of curvature in the track. 
The joints were then surfaced, the bond ap­
plied, and eight men with a few short bars 
were enabled to return the rail to its normal 
pos1t10n. The spikers in this work followed 
the bonders rather than the rail-men, thus 
avoiding delay and keeping the spikers busy. 

- ·-- - --rn •,--- ~--

--------
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CONTACT SHOE, GUARD AND RAIL 
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ROLLING STOCK 

T he schedule to be inaugurated over this road calls for an 
hourly express service and a local every hour and a half. Six 
cars have been provided to perform this work. They are com-

I 11 1 ··-- - - ~ .!'." tfl 
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STONE ARCH BRIDGE OVER BLACK CREEK 

bination coaches built by the J. G. Brill Company, of Phila­
delphia, and consist of a passenger and a baggage compartment 
and a toilet room. They are handsomely furnished and are fin­
ished in solid mahogany. T hey are heated by electric heaters 
furnished by the Consolidated Car H eating Company. The 
baggage compc1 rtment is fini shed in natural ash and is pro­
vided with fold ing seats fo r smokers. Loading steps are pro­
vided at only one side of each platform. The opposite side 
is used for a motorman's cab. 

General dimensions of the cars are: Length over end panels, 
43 ft. , and over plat forms, 51 ft.; width over outside sheathing, 

body. These doors, when closed, are locked by the close· 
fitting of the trap-door covering the three risers. Swinging 
doors leading to trailers have half-drop sash. The motorman's 
cab in the vestibule has a sliding door to the platform and a 

drop sash in the side and front windows. , The 
cab is provided with a hinged set. The upper 
sashes of the car windows are stationary, and 
are of decorated plate-glass, while the lower 
sashes may be raised. T he interior of the cars 
arc fini shed in solid mahogany, with pilasters 
handsomely carved and panels richly inlaid. 
The head-linings are of three-ply curly birch 
in natural color and decorated in silver. The 
passenger compartment has seating capacity 
for thirty-e ight persons. The cane seats are 
40 ins. long, and have high reversible backs 
and mahogany arm rests. The trimmings 
throughout and basket racks are of solid 
bronze. The cars are furnished with "De­
denda" gongs, automatic air sand-boxes, M. C. 
B. couplers, Gould platforms and two-stem 
spring buffers. The "cow-catchers" at either 
end are so placed as not to interfere with 
coupling. Brill No. 27 E-2 trucks, with 36-in. 
wheels and 6-ft. 6-in. wheel base, are used. 
The truck frames are 11 ft. 3 ins. long, and the 
weight of the trucks without motors is 13,000 

lbs. A General Electric 66-motor is attached to each of the 
four axles. The motors are practically the same as those on 
the Manhattan L, and are governed by the Sprague multiple­
unit automatic control, as embodied in the contactor system. 
The management expects that the traffic will soon warrant the 
operation of trains of several cars, and for this reason intro­
duced this system of control. 

An interesting part of the equipment is the brake system, said 
to be the most complete ever furnished on any form of rolling 
stock. This is particularly gratifying to those who hope to see 
the electric motor become an important factor in long-distance, 

HEAVY PASSENGER COACH WITH B,\ GGAGE COl\CPARTi\lENT 

9 ft. 6 ins.; height from bottom of sill over roof, 9 ft. 8¼ ins.; 
inside length of passenger compartment, 29 ft. 11 ins. ; inside 
length of baggage compartment, 11 ft. 1 I¼ ins. The cars have 
been built on lines closely approxi mating steam practice, and 
furnishing convincing proof of the advancement that has been 
made in this particular branch of the service. 

Double sl iding doors are provided at the passenger end of the 
cars, and single sliding doors at the baggage end. Each side 
of the baggage compartment has a 42-in. sliding door. The 
sliding door in the partition is panelled, not glazed. The vesti­
bule side doors are hinged to the vestibule post next the car 

high-speed and heavy railroading. Experienced steam railroad 
operators realize that until this feature is fully understood and 
appreciated, and the electric system is equipped with safety de­
vices for proper operation under steam railroad conditions, it 
cannot hope for recognition on important lines. Co nsequently, 
the evidence thus presented that electric railroad men are 
giving serious consideration to this problem and have already 
made such progress is reassuring. In the case of the Wilkes­
barre & Hazleton Railway no less than four braking appliances 
are provided. The outside brakes are operated by two methods, 
namely, Westinghouse automatic air and a vertical hand-wheel 
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in the motorman's cab ; and the inside brakes a lso have two 
systems of control- Westinghouse magnetic and a vertical 
wheel in the vestibule. The cars are arranged for running in 
both directions, are adapted for use either singly or in trains, 
and are equipped for head-end tra in control. An air signal 
system is provided whereby t he conductor at any part of a 
long train may signal th e operator at the h ead, as is now done 

VI EW OF ENGINE ROOM FROM J\UOVE S\VITCHDO,\R D 

111 steam passenger ser vice. T he to tal ,veight of a fu lly­
equipped car is 84,000 lbs. 

The contact shoes are of special design fo r use with a pro­
tected th ird rail, and t he essential features are illustrated in the 
accompanying dra,vings. T he design of the contac t shoe was 
,vo rk ed out by Vv. B. P otter, of the Ge neral E lectric Company, 
and the method of protecti ng the th ird rail is, in a genera l way, 
similar to that recently erected on the ex perimental t rack 
of the General E lectr ic Company at Schenectady. Trolley poles 
are also provided on th ese cars fo r use on the city traction 
systems over whi ch they operate, and the switch governi ng the 

throughout. It is the purpose of the company to double the 
present capacity of the power house, and eventually take care 
of the H azleton service through sub-stations from this plant. 
At present one end of the power house is enclosed with an iron 
sheathing instead of a brick wall, and when the addition is 
built at this end it will r eally be an ex tension along lines already 
laid down. The general layout is on standard lines, and the 
unit pl an has been adopted throughout. A coal-run deposits 
coal so that it flows into the boiler room ready for use. A shes 
a re removed by being dropped into a car which runs on a track 
beneath the fl oo r in front of the furn aces. The boilers are of 
the water-tube type, supplied by the H eine Safety Boiler Com­
pany, and contain 2600 sq. ft. of heating surface over grates, 

- ~ 
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P OWER HOUSE AT ST. JOH NS 

I 2 ft 3 ins. ,vide a nd 7 ft. deep. T hey are grouped six boilers 
in a nest, wi th a steel stack 5 ft. in diameter and 90 ft. high for 
each pair, resting on t he division wall between the boilers. 
In addit ion to these stacks a steam-driven blower , capable of 
developing a 2Vi- in. fo rced draught is install ed. The boilers 
operate under 125 lbs. pressure. A \Vainright feed-water 
heater, supplied by the Taunton Locomotive & Manufacturing 
Company. is used to hea t the water supply. The furnaces and 
grates are desig ned to burn very fine anthracite coal, and the 
boi lers are set very high to permit th e utilization of stokers. 
T he boil ers were insta ll ed during the coal strike of 1902, and 
were star ted up wi th bituminous coal instead of the fin e anthra­
cite fo r w hich they were originally intended. The coal u sed 
was fro m the Pennsylvania bituminous coal field s, and was 
term ed a rather smoky Lurning coal. ye t these furnaces con-

SECTI ON OF POW ER HOUSE A ND COAL T RESTLE 

connections to tro lley and shoe is designed to permit the change 
being made on a grade without losing co ntact. 

POWER PLANT 

T he power house is located 8.4 miles from the Hazleton end 
of the line, on the Nescopeck Creek, which supplies sui table 
water for the boi lers. T he building is 132 ft. long and 84 ft. 
wide, and there is a coal trestle at the side. It is a substantial 
brick structure with steel frame work and cement flooring 

sumed it perfectly, and smoke was very ra rely seen coming 
from the stacks, except at such times as the doors were open 
fo r the purpose of stoking. The lowest row of tubes is about 
6 ft. from the grate and is covered with C-tile brick, providing 
fo r the gases a large combustion chamber and permitting them 
to travel the whole length of the boiler before coming in con­
tac t with tubes that cool them to any extent. 

In a test made on these boilers, using rice anthracite coal 
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with 22 per cent ash, they developed 40 per cent overload for 
six hours, with an evaporation of 7.5 lbs. of water from and 
at 212 <l egs. F. per pound of coal. During th e inte rmediate 
four hours of the test t he boil ers developed approximately 70 
per cent overl oad. T he coal burned per hour per square foo t 
of g rate was 20.8 lb s. with an average draught of r.8 ins. 

P rior to the maki ng of this test th e boil ers hacl been in 
moderate operat ion fo r three or fo ur months, and no special 
precautions were taken, such as cl eaning and blowin g out tubes 
in orde r that the highest overload capacity might be reached. 
T he makers guaranteed 50 per cent. , 

T he boil ers a re piped into a I 2-in . mai n header, fro m which 
th e engines take th eir supply of steam. T he piping, which is 
extra heavy th roughout, is a rranged to permit the operation of 
this plant as three independent unit s. 

T he engines were supplied by C. H . Brown & Company, of 
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A ll th e el ectrical apparatu s used in th e power house and sub­
stations is of the W estinghouse type. The alternators are of 
400-kw capacity with revolving fi elds, and are direct connected 
to the engines. T hey delive r three-phase current at 390 volts, 
with 3000 alternatio ns at I IS r . p. m. T he generators are con­
nected directly to the bus-bars, without fuse or circui t breaker, 
and require I I 5-amp. exc iting current at 125 volts. One 400-kw 
ro tary co nverter. revolvin g at 500 r. p. 111 . , is now install ed in 
the power house, and a fo undation is provided for another . At 
present it is intencl ecl to u se the rota ry converter in the sub­
station car , which is a feature of thi s in stallation that will be 
desc r ibed in detai l later on , to help out th e rotary at the power 
house, as the heavies t demand s fo r current are expected at this 
point. 

T his car can be run into the pmYer house on t racks provided 
fo r th is purpose, as shown in th e pl an. T he rotary co nverters 
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PLAN OF POWER HOUSE 

F itchburg, Mass. T hey consist of three pa irs of cross-con­
nected (r8 x 36) , making 115 r.p . m., and each pair direct-con­
nected to a 400-kw alternator. O ne pa ir develops normall y 
600 ihp. Compo unding these engi nes or condensing the ex­
haust was not considered advisable in this plant on account of 
the low cost of fuel and because of the ex tremely variable load 
that would be encovntered. It was decided, however , to con­
nect two engines, rather than one, to an a lternator with cranks 

. 90 <legs. apart , in order to obtain a more u niform turning 
moment for parall el operation. A fly-wheel, 15 ft . in diameter 
and weighing 60,000 lbs., assists parall el operation and lessens 
the shock of the engi nes, when, as often occurs, a 50 per cent 
overload is suddenly th rown on or off. T heir economic per­
formance is 23.9 lbs. of steam per indicated horse-power at fu ll 
load of 600 ihp. 

T he two exciter engi nes (8,½ x 9) were supplied by the Har­
risl>u rg Foundry & M achi ne Company. T hey are operated at 
300 r. p. m, and are di rec t ly connected to 25-kw shunt-wound 
generators. 

A gravity oiling system furni shes lubr icant to all bearings, 
and an air-blast system is provided fo r cleaning purposes. 

in the power house have carbon-break circuit breakers on the 
direct-current side and fu ses in t he alternatin g current leads. 
T hey deliver current to the rail at 625 volts. A ll fee ders to the 
co ntact rails are protected by tank lightning arresters and 
choke coil s. Two banks of transform ers are connected in delta 
to raise the voltage to 15 ,000 fo r transmission over the line, a nd 
provi sion has been made fo r t\Y0 more banks. T he tra ns­
fo rmers a re of 150-kw capacity and a re oi l cooled. F uses a re 
used in t he low-. tension leads betwee n bus-bar and trans­
form ers, and especi ally designed bayonet switches on the ends 
o f long sti cks connect the hi gh-tension s id e to the t ransmission 
line. Long-break circuit breakers and low-equivalent li ghtning 
arresters with choke coi ls a re placed in t he h igh-tension line 
j ust before it passes out of th e power house. 

T he switchboard is of gray i11 arble and consists at present of 
nine panels. T he two exciters are on o ne panel, which is 
equ ipped with an ammeter fo r each generato r ancl a volt meter. 
Each alternator panel is equipped with an indicatin g wattmete r . 
an alternati ng-current amm eter which can be switched into any 
phase, a direct-current ammeter in t he exciting-current circuit 
and phasing lamps. A button operates an automatic stop, 
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which will shut the engines down on a given rise of speed, and 
a switch controls the engine governor for the purpose of syn­
chronizing or adj usting the load. The two transformer panels 
are each equipped with three ammeters, which show the cur­
rent in the transformer s. The alternating-current rotary­
converter panel is equipped with three ammeters and phasing 
lamps. T he fi eld rheostat operating handle is in this panei. 
On the direct-current panel is the voltmeter, equalizing switch, 
toge ther with the circuit breaker and ammeter , which are con­
nected in the negative lead. The feeder panel which supplies 
the rail in each direction from the power house has circuit 
breakers and ammeters fo r each feed. 

SUB-STATIONS 

In addi t ion to the sub-stati on at the power house, one per­
manent sub-station is in service half-way to the \Vi lkesbarre 
end of the line. T he contact rail between thi s sub-station and 
the power house is fed at both end s from rotary converter s at 
these respective points. 

T he voltage at the Hazleton end of the line, which is 8.4 miles 
from the power house. will be held up by tying onto the system 
of the Lehigh Traction Company until th e proposed sub-

PLAN OF SUB-STATION NO. 1 

stat ion, already mentioned, shall be provided in the vicinity 
of Hazleton for the local service as well as the interurban 
road. 

T he sub-station near \Vilkesbarre is equipped with one 400-

kw rotary converter. one bank of three transfo rmers co nnected 
in delta, and a three-panel switchboard, a n equipment exactly 
similar to that in the power house. The transformers in the 
sub-station, of course, are reversed to step-down the current 

break circuit breakers. Tank arresters and choke coils are in­
stalled in the feeders. The choke coils on the high-tension 
lines in the sub-station are of lower capacity than those of the 

SUB-STATION NO. 1 

transformer appa ratu s at the power house. No fuses are used 
between the low-tension side of the transformers and the 
swi tchboard and rotary conv erter. A ttached to the sub-station 

□ 
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is a dwelling house for the use of the attendant, 
and it is expected that one man will be able to 
perform all the duties of this station, as he will 
be relieved for a day periodically. The hours 
wi ll, of course, be long but the work is very 
light. 

One of the most interes ting features of the 
plant is the portable sub-station, which consists 
of an equipment similar to that in the perma­
nent sub-s tation just described. This is in­
stalled in a car especially designed for this pur­
pose, so that it may be shifted to any part of the 
sys tem where the demands are unusually heavy, 
as, fo r instance, in the neighborhood of Trian­
gular Lake during the excursiori and picnic 
season. The length of car over sheathing is 
36 ft., and the width over posts is 9 ft. 6 ins. 
T he roof can be removed in one piece, like that 
of a box-car , to permit the placing of large and 
heavy machinery that can best be handled by 
cranes. Eight large eye-bolts, set in blocks 

secured to the rafters and top plate of the monitor deck, 
faci litate the hoisting process. Every alternate rafter is rein­
fo rced with angle-iron, and all parts of the roof are made extra 
strong to with stand the stress of moving. Brill No. 28 trucks 
are employed. The rotary converter is placed directly over the 
fo rward trucks, and the three transformers at the other encl of 
the car over th e rear trucks with the switchboard between. 
This distribution of equipment leaves ample room, moreover, 

Street /Vril ,u<ty J ournal 

AR RANGEJ\IENT OF APPARATUS IN PORTABLE SUB-STATION 

instead of stepping-up. Provision is made for doubling the 
equipment when needed_ The transformers are connected to 
the high-tension line by bayonet switches and are protected by 
low-equivalent lightning arresters with choke coils and by long-

for the attendant to examine the machinery and move freely 
about the car, although, of course, no room is wasted. The 
total weight of the equipment is about 51,000 lbs. The car is 
not equipped with motors, as it can readily be attached as a 
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trailer to a regular passenger car and 
hauled to any part of the line when it is 
needed. As already mentioned, the 
apparatus is si milar to the equipm ent 
in the sub-station, with a slight varia­
tion in the connection of the high-ten­
sion side of the transfoirmers to the 
line from those found in the power 
house and sub-station. In the last the 
individual leads from a transformer 
are connected by means of bayonet 
switches so that a single transformer 
may be taken out of se rvice by pulling 
two switches. In thi s sub-s tation car 
sufficient room did not exist to put on 
the bayonet switches, and the three 
transformers arc supplied with solid 
connections. It is beli eved that per­
manent connections will answer every 
demand made on the portable plant. 
The transformer cases are made very 
high to prevent oil overflowing and 
running out on the floor, because of 
the movement of the car. Long poles 
are provided to hook connection onto 
the transmission lines at any point 
alongside of the track. Bayonet 
switches complete the connection to 
the car, and an oil break switch fur ­
nishes a reliable means of opening or 

POLE LINE AND TRACK CONSTRUCTION OVER LONG FILL AND CURVE 

closing the connection between the transformers and the high­
tension line. 

HIGH-TENS I ON TRANSMISSION 

The high-tension line runs from the power house to a point 
north of the Penobscot Mountain, called Riley's Run, a distance 
of 14 miles. It was desirable to have the poles carrying the 

TRANSPOSITION POLES IN HIGH-TENSION LINE 

transmission line as near the track as possible for telephonic 
purposes, and yet have ample clearance for passing cars. Ac­
cordingly, 12 ft. from center of track was chosen as a line best 
suited to all conditions. The undulating nature of the ground 
made it necessary lo 1-1 sc poles ranging from 30 ft . to 35 ft. long, 

in order that the tops should maintain a comparatively straight 
line, approximately following the line of track. The line con­
sists of three No. 4 B. & S. hard-drawn bare copper wire, form­
ing an equilateral triangle with 30-in. legs and transposed twice, 
each transposition making one-third turn. The insulators are 
glass with double petticoats, the outer measuring 7 ins. At the 
ends of the line, at t ransportation points and at other places 
,vhere greater mechanical strength was required, a special type 
of glass insulator was used. T he poles are spaced 100 ft. at 
curves and 125 ft. on tangents. A locust pin, boiled in paraffine, 
7 in s. long, with 2-in. shank, is used. T he tops of the poles were 
bored for the pins, clamped with 7-in. iron bands and gained for 
cross-arm s. The cross-arms are 4¼ ins. x 6 ins. x 34 ins., of 
yellow pine, and secured to the pole by two ¾-in. bolts. 

AUXILIARY EQUIPMENT 

A telephone system is installed, which includes a special 
portable outfit in each car, and plug-in boxes are placed every 
quarter of a mile along the line. The telephone line is No. IO 

hard-drawn copper wire run on wooden brackets, and placed 
3 ft. below the cross-arm carrying the high-tension line, trans­
posed to meet requirements. Heavy gongs are placed at each 
siding in order that cars passing over the line can be reached 
by signal from the office. 

The management has not yet determined upon the block­
signal system to be installed. It is the purpose to provide every 
possible safe-guard for the operation of the road at high speeds 
without jeoparcling life or property of patrons, and a careful 
investigation of the practical operation of several systems is 
now being made by the engineers of the company. 

President A. Markle, of the \Vilkesbarre & Hazleton Railway 
Company, who developed the project, has given personal at­
tention to the building and equipment of th e road. L. B. Still­
well, who is consultin g engineer for the company, designed the 
entire plant, and the road was built under his direction. He 
was represented during the construction period by J. E. 
Wallace, the construction engineer. C. A. B. Houck, chief 
electrician for the traction company, was associated with Mr. 
Wallace in the work. 
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ELECTRIC RAILWAY PRACTICE ON THE CONTINENT OF 
EUROPE 

DY HEINRICH VELLGUTH 

In the June, 1902, issue of the STREET RAILWAY JouRNAL 
the writed described the electric railway practice of three 
countries on the Continent of E urope, viz.: Germany, Switzer­
land and France. \Vhile each of these countri es has, perhaps, 
gone farther in electric railway work than any of those whose 
methods have not been taken up in detail by the writer, many 
important features of operating practice do exist elsewhere on 
the Continent of Europe, particularly in Austria, Hungary and 
Italy. It is the intention in thi s art icle briefly to refer to the 
most interesting developments in electric railway prac tice in 
these countries. 

AUSTRI A 

\Vith Hungary and Germany, Austria was one of the first 
countries in Europe to introduce electric traction. It was pre­
ceded only by Hungary, whose fir st electric railway, the Buda-

1 air compressor. 
2-3 air reservoirs. 
4 outlet va lves, 
5 stop-cock. 
6 engineer's valve. 
7 throttle va lve. 

co nstruction may be made durable is illustrated by the fact 
that a road in Frankfurt, in Germany, built on this plan in 
1884, was only replaced by a regular trolley system last year, 
and a line of this kind is still in operation at Vevey, Switzer-. 
land. The pressure used on this pipe road is 350 volts. 

In November, 1901, there were twenty.:seven separate 
electrically-operated railways in Austria, with a total length of 
332.34 km, as compared with 240-42 km in November, 1900, 
an increase of 38 per cent. 

In November, 1901, the receipts of the roads were r ,592,404 
kroner, of which 13,530 kroner were for freight. They carried 
I 2,286,832 passengers and 10.705 ton s of freight. 

T he most extensive railway is naturally located in Vienna, 
which city will have, after all roads are electrically equipped, 
200 km of electric track. Approximately two-thirds of thi s 
equipment is now completed. Part of this system is being 
equipped with the bow trolley system and part with the conduit 
system. The conduit is located under one of the rails, as at 
Buda-Pest, and the plow, whose wings can fold in and out, can 
lJe rai sed from or lowered into the slot at any point by the 

14 automatic circuit-breaker. 27 junction box. 
15 regulato r fo r air pressu re. 28 switch for primary. 
16 hand air compressor. 29 m otor. 
17 back pressure valve. 30 shor t-circuiting switch. 
18 stop cock. 31 water rh eostat. 
19 trolley pole valve. 32 transformer. 

8 air cylinder for circuit-l1reakcr. 20 trolley pole base. 33 quick-break switch. 
9 small val\'e for operating rheo- 21 safety valve a nd indicator. 34 

35 
deck lights. 

stat. 22 valve for whistle. vo ltmeter. 
10 large valve for operating rheo- 23 whistl e. 36 head light. 

stat, 24 pr essu re gage. 37 c urre nt collector. 
11 top of rheostat. 25 connection to trolley base cyl- 38 trolley suppo rts. 
12 test cock of rheost at . inder. 39 handle for primary switch. 

SECTIO;\' DOX ON WOLLERSDORF THREE­
PHASE ROAD 

13 screw stop valve of rheostat. 26 lightnin g arrester. 40 handle for reve r , ing swi tch. 

WIRING DIAGRAi\I ELECTRIC LOCOMOTI\'E, WOLLERSDORF 

Pest conduit road, was opened in July, 1889, and by Germany, 
whose first road, at Lichterfeld, near Berlin, was put in opera­
tion in May, 1881. The first Austrian electric railway was the 
one between Modling and Hinterbriihl , near Vienna, and was 
5 km in length . 

All of these roads, bui lt long before the introduction of 
A merican systems in Europe, were equipped by Siemens & 
Halske; but in those early days European conditions did not 
require such transit facilities as electricity now supplies, and 
the necessity for urban transportation in later years stimulated 
development. 

On the Modling-Hinterbriihl Railway the current was sup­
plied to the car by two slotted gas pipes, one for each polarity, 
suspended hi gh above the rails. Contact with these pipes was 
made by means of small contact-shoes, sliding inside the pipe 
and connected to the car by a flexible conductor. That such a, 

motorman. T he road is owned by the city, and is being 
equipped by Siemens & Halske, who also have the co ntract for 
operating the road during the period of conversion. 

In addition to the electric roads above mentioned there are 
three other railways in Vienna and vicinity which are worthy 
of mention. The o ldest of these is the Wiener Lokalbahn, 
which is used for both passenger and freight traffic. It has a 
length of 39 km, with trackage rights within the city of 3 km. 
Four and two-axle passenger and freight cars are in use and 
have a speed, within city limits of 20 km, and on lines which 
were formerly operated by steam of 45 km per hour. The bow 
trolley and 550 volts are used on this road, and the equipment 
was furnished by Schuckert & Company, of Niirnberg. In the 
city streets the motors are operated in series, and in the out­
skirts of the city in parallel. 

The second of these roads is the "\Viener Stadtbahn," on 
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which experiments were made with various systems, with the 
object of replacing steam as a motive power. This road lies 
just outside of Vienna, forming a sort of semicircle around the 
city. A 3.8 km section of the road was electrically equipped 
about three years ago, and has been in operation ever since. 
The road is owned by the State, and the electrical equipment 
was furnished by Siemens & Halske. The double-track ex-

i 

THREE-PHASE HIGH-TENSION OVERHEAD CROSSING, BUDA­
PEST EXPERHdENTAL RAILWAY 

perimental road has two intermediate stations, 700 m apart, an 
average grade of o.8 per cent and a maximum grade of r.8 
per cent. The electric trains are run, of course, without inter­
rupting steam traffic. Trains are made up of two or three 
motor cars and an equal number of trail cars, and the motors 
are controlled by a system somewhat similar to that u sed on 
the Berlin elevated railway, and described in this paper for 
Jan. 3. The third rail is located bet\\"een the servic e rails, and 
is supported on porcelain or ebo nite insulators. 

The motors are shunt wound, of 80 hp eac h, and are mounted 
directly on the axles. Shunt-wound motors are employed so 
that they might be used as generators when the train is coast­
ing or running clown grade. It has been found that ro per 
cent of the power can thus be save<i. 

The most modern of the three Vienna road s, having been put 
in operation in T902, is a three-phase, hi gh -tension road at 
Wollersdorf Arsenal, ahout 50 km from Vienna. This I.I km 
road was built by the Government 'Nai- Department for the 
purpose of acquiring information as to th e conditions arising 
~rom the use of high ten sions for railways, and for this reason 
was much more elaborately equipped than was necessary for 
so short a line. Alternating cu rrent was also t1scd because a 
3000-volt, 42-cycle ct1rrent plant was available. The locomo­
tive is eqt1ippcd with a 50-hp , :~oo-volt motor, connected to the 
axle liy gea rs in the ratio of 1 to 6. Current is taken from the 
trolley wire by mean s of two specially de signed collectors, one 

for each direction of travel, the one being lowered when the 
other is in use. The collectors are attached to trolley poles, 
and raised or lowered by compressed air cylinders. Special 
care was exercised in the wiring of the cars. Besides being 
covered with Okonite insulation the cables are surrounded 
every 10 cm by porcelain collars, and the whole drawn through 
well-grounded brass conduit. 

The main dimensions of the locomotive are: Length over all, 
4180 111111; width .. 2200 mm; height, 2095 111111. The wheels are 
850 111111 in diameter. A diagram of the connections is given 
on page 354. 

The secondary voltage is 300 volts, and liquid start ing 
rheostats are used. The electrical apparatus was supplied by 
Ganz & Company, of Buda-Pest. 

HUI'\'G,\RY 
The majority of the electric railway s of Hungary are con­

centrated around the capital, Buda-Pe!:>t , where the first suc­
cessful conduit electric railway was opened to the public in 
July, 1889. This road has since been extended and the prin­
cipal system in the city, the Buda-Pes ter Strassenbahn Gesell­
schaft, has also adopted the system with several modifications, 
among them a change in the form of plow, so as to allow it 
easi ly to be removed from the co nduit at any point. Contra ry 
to usual European custom the tracks are not laid in the center 
of the street, but as close as possible to the sidewalk, leavi ng 
enough room, of course, for a large vehicle, suc h as a moving 
van, to be backed up against the sidewalk. All tracks are 
situated 3.5 m from the sidewalk, except in the large Ring 
boulevard, ·where the distance is 6 111. The distance between 
track centers is from 3.3 111 to 3 6 m, never below 3 111. The 
smallest radius at curves is 30 111, which is exceptionally large 
for European conditions. The maximum grades are 5.6 per 
cent and 5 per cent for a distance of 1500 m. T -rails, weighing 
23.6 kg per m, and Haarmann rails with grooves, 35 mm in 
width and 32 mm in depth, are used. At joints the rail s lap 

TERMINUS OF UNDERGROUND RAILWAY, BUDA-PEST 

600 111111 over each other. The Haarmann rail weighs 44 kg 
per 111. It is 155 mm high, and the width of the head is 44 mm. 
Ties of wood or steel are used with the T-rails, but not with 
the Haarmann rails, the gage on the latter rail being maintained 
by means of the tic rods. T he conduit has been fully describe<i 
in these colunrns, so that a cross and longitudinal section of it 
only will be given. 
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Both two-axle and four-axle cars are used, and the manage­
ments of both roads look upon the latter very favorably, a 
somewhat unusual fact in Europe. The Buda-Pest railways are 
also using chilled iron wheels almost exclusively, instead of 
the steel-tired wheel so common on other parts of the Con­
tinent. 

The two roads have their own telephone system. The 

I I 

which releases a switch, by means of which a red light shows at 
the station just left, and a white light ·at the station in back, 
indicating that the section is clear. In case there is a break­
down in this system the signals are transmitted by means of 
telephones, which connect the stations with each other and with 
the power house. 

The rolling stock consists of twenty double-truck cars, 2.35 

SECTIONS OF UNDERGROUND CO NDUIT SYSTEM, BUDA-PEST 

Strassenbahn Gesellschaft has 12 km of conduit track and 38 
km of trolley line, and has in all forty-five telephone stations 
along its line. 

One of the most interesting roads in Buda-Pest is the "Franz 
Josef Underground Railway," the first of its kind to the 
knowledge of the writer. It is 3.7 km in length, and only 
comes to the surface at one terminal. Nine depots are located 
in the tunnel and two above the street level. The gage is 1.435 
m, the maximum grade is 2 per cent, the smallest radius 40 m. 
The tunnel is centrally divided by a set of columns. It is 6 m 
in width and 2.75 m high. At curves it is 6.8 m wide. The 
floor and sides are lined with concrete, composed of Portland 

~~ ... -----... 1 

ENTRANCE TO BOTH PLATFORMS OF UNDERGROUND RAIL-
WAY, BUDA-PEST 

cement and river sand with some stone. The road is operated 
by the Buda-Pest Stadtbahn Aktien Gesellschaft. The current 
is collected by means of a bow contact from two overhead rails, 
weighing 5 kg per m, attached to the roof of the tunnd. The 
track, therefore, is not used as a return. The stations are 
lighted by 100-volt incandescent lamps, three being connected 
in series. The block system is so arranged that no train can 
leave a station before the train in front of it has left the station 
ahead. For this purpose each train is equipped with a device 

m in width, each seating twenty-eight persons and having 
standing room for fourteen. The total length of the car is 
11 m. T he cars are operated singly, so that with fourteen cars 
running a two-minute headway is given. 

Ten of the cars have one motor on each truck, each of 28 hp 
normal capacity, and the two truck axles are driven by means 
of sprocket chains. T he other ten cars also have one motor 
on each truck, but geared to the axle. The complete weight of 
a car is 15,000 kg. 

The total cost of the road, including central station and 
ro lling stock, was estimated in the franchise at 3,600,000 
guldens. This small sum was not exceeded. The franchise 

ENTRANCES TO UNDE RGROUND RAILWAY, BUDA-PEST 

cove1·s a period of ninety years; in 1940 the city has the right to 
purchase the road after having given a. two-year notice. 

The lumber industry of Hungary is very extensive, and this 
has led to the use of electric cars for lumber transportation, old 
horse cars having been electrically equipped. One such road, 
IO km in length, is operated between Maros and Szlatina. A 
two-truck locomotive, each being equipped with a 16-hp motor, 
can pull five empty cars up the mountain grade of 60 per 
cent at a speed of 9 km per hour. 
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ITALY 
Although nearly all the coal in Italy has to be imported from 

England, and although its inhabitants are engaged in agri -

MOTOR CAR, VALTELINA RAILWAY 

cultural more than in industrial pursuits, the country possesses 
a large number of extensive electric railway systems. This 

STORAGE BATTERY CAR ON CONVERTED STEAM LI N E BE-
TWEEN MILAN AND MONZA 

has been clue largely to the liberal policy pursued by the gov­
ernment, especially toward the conversion of existing steam 
lines ti, electric power, and also to the large 
amount of available water power 

There are no Italian electric street railway 
statistics, but through the courtesy of the 
general secretary of the Italian Tramway As­
sociation, Monsieur Grand-Moulin, the fig­
ures are given in the next column of the prin­
cipal city installations. 

The gage is generally 1.435 m or 1.000 m. 
According to the writer's observations the 

Italian street railways possess but few pecu­
liarities when compared with other European 
roads, unless it be pointed out that the traffic 
is far greater in winter than in summer, due 
to the number of tourists in Italy in winter. 
In most central stations operated by steam, 
accumulators are largely used. This is 
largely explained by the fact that German 
electrical companies built the roads, and are 
in many cases owners of them at present. 

Another type of road, not incluclecl in the 
table, is the converted steam road with light 
traffic, operating single accumulator cars or 
direct-supply trains. The Milan-Monza line, 
the Milan-Porto Ceresio line and the Valte­
lina line are instances of roads of this kind, 

but as they have been fr equently refer red to in these columns, 
as well as in other techni cal paper s, no furth er descr iption will 
be given. 

AUTOMATIC BLOW-OUT, VALTELINA RAILWAY 

The views which accompany this article show one of the 
motor cars on the Valtelina Railway, and one of the automatic 
blow-outs used on the high-tension circuits, also one of the 
storage battery cars on the converted Milan-Monza line, and 
a typical view near Melito on the Naples system. 

TA BLE SHOWING LENGTH OF PRINCIPA L Operating Lengtb 
CITY TRAMWAYS IN IT ALY in km, 

Urban. Suburban 
Societa Romana di Tramways, Rome :.... 40 
Tramways Neapoletani, Naples........... ...... 43 
Tramways Provinciali di Napoli, Naples . . . 32 

Societa di Tramways di Livorno, Livorno. . . . . 6 7 
Societa Torinese di Tramvie, Turin.... . .... . ... 53 145 
Societa Anomina Elettricita Alta Italia, Turin. . . --t- 13 
Societa Edison di Milano, Milan............. 98 25 
Tramways Fiorentini, Firenze. . . . . . . . . . . . . . . . . . . 3 108 
Societa Tramways Elettrici, Palermo.. . . . . . . . . . . 41 
Tramvie Varesine, Varese... .................... 6 
Unione Italiana Trams Elettrici, Genoa... . ..... 61 2-1-

312 397 
Total, 709 km of street railways. 

VIEW NEAR MELITO, NAPLES ELECTRIC RAI LWAY 
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DENMARK 

The only city in th is small country which contains elec tric 
railways, worthy of mention, is the capi ta l, Copenhage n. T his 
city has 450,000 inhaLi tants, and the street ra ilways arc oper­
ated Ly two companies, one owning 90 km and the oth er 20 
km of track. T he companies a re under ve ry strict munici­
pal regulations, and in their fra nchises are oLliged to guarantee 
certain wages and hours of labo r to their employees. The 
latter are paid fro m 90 kronen to 135 kronen per month, a nd 
are guaranteed a pension after twenty- fi ve years' service, or 
previous to th is t ime if incapacitated. T he hours of labor per 
day are eleven and every sixth day is a holiday. The city re­
ceives 5 pe r cent of the gross receipts of the road and also 

HOLLAN D 

Mainly on account of its limited industrial development 
H olland has Lut fe w electric railways, a condition which will 
proLaLly not Le materially altered fo r so me time to come. The 
fo llowing are the fo ur systems at present in operation: 

( 1) A short sec tion, 815 m in length, extending from 
A aachen, Germany. It is equipped with th e overhead trolley. 

(2) The H aarlem Rail way, 16. 2 km in length, opened in 
July, 1899. It is th e longest road in Holland, and is single 
track. The gage is 1 111. 

(3) Th e A msterdam Street R ailway, which is 4.8 km in 
length. It was opened · in A ugu st , 1900, a nd has a 1.435-111 
gage. 

IlfAI N POWER STATION, COPENHAGEN 

requires of the co mpany a certain amount of pavement mainte­
nance. 

T he Copenhagen authorities have always professed g reat 
anxiety over the alleged clangers of electrolys is, and or iginally 
accumulator cars only were permitted. No suc h cars are now 
in operation, but the city does not permit the u se of the rail s 
as a return circuit in t he city, and the fo rmer accumulator · 
section had to be equipped with double overhead t rolleys. Out­
side of the city limits the single trolley is used , but even here 
great care has been taken to insure an efficient r eturn circuit, 
and the rail ends as well as angle plates have been carefully 
tinneg, and a difference of three-fourths of a volt only is per­
mitted in the rails between any two points on the system. The 
fare charged is IO ore, which entitles the passenger to a transfer 
ticket. The current must be bought from the city at 15 ore 
per kilowatt-hour at the switchboard. The receipts are about 
50 ore per car kilometer. T he railways were constructed Ly 
German firms. 

(4) T he railway Letween th e Bague and Scheveningcn. It 
is 10.255 km in length, and has a 1.435-m gage. In summer, 
when traffi c i~ heavy, the road is operated Ly storage batteries 
dnd in winter by horses. 

T he total length of Holland's electric railways is 32.070 km, 
of which 12-488 km is double track. 

T H E RE l'dAI NING EU ROPEAN COUNTRIES 

W ith the exception of the countries descriLed in this and 
the previous article no E urop ean country can boast of any very 
extensive street ra ilway system. Belgium has three or four 
systems in operation, but outside of Brussels none that demand 
especial consideration. For the Brussels system the reader is 
referred to an article in this paper for November, 1902. In 
Sweden and N orway, especially in the latter country, several 
cities have electric roads, the most remarkable of which is. 
probably the Holmenkollen road near Chri sti:u+1, ,vh~re the 
line was built by the municipality. 
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Several large cities in Ru ssia are Legi nning to change the 
motive power on street railways to electricity, but none pos­
sesses any features worthy of mention. Spain and Portugal 
have both modern electric systems, the former in Barcelona and 

Madrid as well as 
in one or two other 
cities; the latter in 
Li sbon. As these 

UNITS FOR INDICATING GRADES 

BY CARL HERING 

Owing to the r elatively la rge number of units 111 terms of 
which grades are indicated and measureci, confusion is ~pt to 
arise and labor is involved in reducing one to the other. It 
would be very de sirable to adopt some one uniform system, and 

among all those in 
use the percentage 
uni t seems to be 
most rational and 

SNOW PLOW ON THE K1U STIANA­
HOLMENKOLLEN RY., NORWAY 

CUNVERTE D STE,\M ROAD BETWE E N HAFSLUN D AN D 
SANDESUND, N OA W AY 

the simplest to use. 
A m o n g electri c 
ra il road engineers 
thi s unit seems to 
have already be­
come the more us­
ual one. On the 
continent of E u­
rope the per-mil 
uni t, represented 
by the sign 0/00, is 
in general use and 
is easily converted 
into per cent, as 
the figure repre­
senting a given 
r i s e in per-mil 
units is exactly ten 
ti mes that repre­

roads have been made the subj ect of previous articles they will 
not be discussed here. Bulgaria, Roumania, Turkey and 
Greece, on the other hand, as yet contain nothing of interest 
to the student of electric railway practice. 

----.♦ +----

The E lectr ic Package Company, which handles the package 
express business on all but one of the electric railways at Cleve­
land, did a business of nearly $175,000 last year. Owing to 
the unsettled financial condition of the Everett-Moore syndi-

. cate, the company made no special efforts to develop the busi ­
ness, but it is believed that by placing numerous sol icitors in 

senting that same ri se in per cent ; or, sta ted in di ffe r ent term s, 
the per-mil unit is one-tenth of the per cent unit . In E ngland, 
as usua~ wh en units of measurement a re concerned, a ve ry 
irrational unit is used, namely, the di stance in which the ri se 
is unity. 

Furth er confusion arises from the fac t that it is seldom 
stated, even in presumably carefu lly prepared reference books, 
wh ether it is the horizontal or the inclined distance that is 
meant, in the statement of a grade. \,\/hen profil es or di stances 
on a map are involved the horizontal di stance may generally 
be assumed to have bee n meant, thus involvi ng th e tangent of 

CONVERSIO N TA BLE FOR GRADES 

For Either Sloping or H ori zontal Distances. Sine or T angent Functions 
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100 0.10 528,0 63'36 0 0 OO J 893 94 10. 
11 ________ ---- -- --- ---- 11 0 0.11 580 8 6969.6 0.001 721 76 9,000 91 
12 ________ ----- - ------- 120 0.1 2 633.6 7603.2 0.001 578 28 8,333 33 
13 ________ _____ ________ 130 0.13 686,4 8236.8 0,001 456 88 

I 
7,092 31 

14 ___ 140 0,14 739,2 8870.4 0.001 352 81 7.142 86 
15 ____ __ ______ ·-- - -- --- 150 0.15 

I 
7!J'.!.O 9504, 0 0.001 262 63 G 01;5 67 

the field in the larger towns the business will be more than 
doubled. As has already been announced in these columns, 
plans have been completed for a large interurban freight station 
to be erected on Erie Street, Cleveland, on a site already pur­
chased and tracked, and with this improvement in handling 
faciliti es, there will be a large natural increase. P lans are 
being di scussed for handling the produce from the numerous 
market gardens surrounding the city. 

For Sloping Di;tances Only. Sine Function 11 For H orizonta l Distance• Only. 
T ange n t Fu nctions 
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1° J:f 0,0:3 0 030 01 3.001 1° 43' 0_03 0 029 99 2 g99 
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I 
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4° 35' 0.08 0.1180.26 8.026 .jO 3-!' 0.08 0,079 75 7.975 
fP 10' 0.09 0.090 37 9,037 50 9' O 09 0 089 li4 8,96! 
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I 
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I 
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80 3' 0·14 0.141 4 H l4 7° 58' 0.14 0. J:38 6 1:3.86 
b0 38' 0.15 0.1 51 7 15. 17 8° 32' 0. 15 0.148 3 14.83 

i 

the angle. vVhil e in fo rmulas for the traction coefficient or 
when the distances are th e actual lengths of the track or 
road, the inclined or sloping di stance is u sually implied, thus 
involving t he sine of the angle. A grade of a give n per ce nt, 
based on horizontal di sta nces, is therefore slightly different 
from a grade of the same per cent based on incl ined distances; 
the latter is always th e larger a ngle or steeper grade. The 
difference is, however, generally neglig ible, as the er ror i~ 
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within I per cent fo r a ll g rades up to 14 per cent, or about 
S degs. H ence, fo r a ll but very accurate calculations or ex­
ceptionally steep g rades it makes no difference which is meant. 
As a matte r of practice the sine is used by many in stree t ra il ­
way work while the tangent method is that usually fo llowed by 
steam rail road eng ineers. 

A nother source of co nfusio n is in the incorrect way in which 
perc entage values a re not infrequently written. T hus 50 per 
cent should be written 50 per cent and not .50 per cent , which 
latter means one-half of I per cent, or fifty hundredths of I per 
ce nt. 

T he following is a complete set of all the reductio n facto rs 
fo r reducing a g rade stated in any of the units in u se to its per 
cent value, or the reverse, thus involving only a multi plication 
and never a division. The relations a re st r ict ly proportio nal 
and may be used like any other similar r eduction factor. T hus 
a I per cent grade, according to thi s list , is 52.8 ft. r ise per 
mile, hence a 5 per cent grade will be fi ve times this number of 
feet ; or, accordin g to this li st , 1 ft . per mile is a 0.018 9 per 
cent grade, hence 100 ft . per mile wi ll be 100 times this, namely , 
a 1.89 per cent g rade. 

T he relations betwee n any two u nits, neither of which a re 
stat ed in per cent, a re readi ly determined from these reduct ion 
fac tors by reducin g both to th e same value in per cent. 

l<ED U CTIO N F1\CTORS FO R GRAD ES 

T he fo llowing reduction fac tors are the same whether the 
uni ts a re based on the sloping or on the horizo ntal di stances: 

inch per mi le = 0.001 Si 8 28% 
foot per mile = o.or8 939 4% 

1 o/oo = r% 
r per mil. = 0.1 % 
r millimeter per meter = 0.1 % 
r foo t per thousand feet= 0.1 % 
r foot per 100 feet = r % 

foo t ri se per foot = I00 '7o 

r;-; , = 633.6 in ches per mile. 
1 '/r = 52.8 feet per mil e. 
1 '/, = IO o/ oo or IO per mil. 
r ';{ = IO millimeters per meter. 
r '/r, = IO feet per thousand. 
r ';1r, = 1 foot per 100 feet. 
r ';~ = 0.01 foot ri se per foot. 

n mil es per foot rise 
" 

= 1/n feet rise per mile. 
= (0.018 939 4/ n) % 

n % 
n fe et (ri se) per mile 

= 0.018 939 4/ n) miles per foot ri se. 
= 1/n miles per foot rise. 

n feet per foot ri se = 1/11 feet (rise) per foot. 
" = (100/n) % 

n % 
n foot (rise) per foot 

= (100/n) fee t per foot rise. 
= 1/ 11 foot per fc,ot rise. 

The following reductinn facto rs are only fo r uni ts based on 
the sloping distances: 

1001! 
n % = -_-_-_-__ % based on horizontal distances. 

1/ 1002 -n" 
11 % = IOO X tan. 

n degrees rise = (IOo sin n) % 
n % = number of degrees whose sin is 0.01 n. 
If n is the sine of angle, then the rise in % = 100 11. 

If ll is the r ise in %, then the sine = o.o r 11. 

100 11 
If 11 is t he tangent of angle, then the rise in o/o = -=--- .. O r fin d 

V1-1r 
fro m a table the sine ro rresponding to this tangent. 
then the rise in % = 100 X sin. 

If n is the rise in %, then the tan of the angle / • "O r i~ 
I 100·-w 

may be fo und from a table as that correspondin g to sin = 0.01 11 . 

The fo llowing reduction fac tors are only for units based on 
the horizontal distances: · 

100 n 
n % = - ~ --c- % based on :=; loping distances. 

l/ 1002 + n" 

n % = IOO X s111. 

n degrees rise = ( IOO tan n) o/o 
n % = number of degrees whose tan is o.o r n. 

If n is the tan of angle, then the rise in % = IOO n. 
If n is the ri se in %, then the tan = 0.01 n. 

IOon 
If w is th e sine of angle, then th e rise in 7a = =- Or fine 

vr-n' 
from a table the tangent co rrespondin g to this sine , 
then the rise in % = 100 X tan. 

n 
If n is the ri se in %, then th e sine of the angle= J/ . • Or 

100- +n-
it may be fo und from a table as that co rrespondin g to 
tan = 0.01 ai. 

A pprox imate-For small angles and for most engineering 
calculations co ncerning g rades the sine and the tangent are 
very nearly equal, hence th e simpler of the above fo rmulas will 
almost a lways suffice. U p to a 14 per ce nt grade (about 8 
degs.) the er ror made thereby is less than I per cent. 

F or most purposes the table on page 359 will be found suf­
fi cient, it is more convenient than the above reduction factors, 
as it avo ids all calculations. It explains itself. Intermediate 
values sufficiently accurate fo r m.ost purposes are found by 
ordinary interpolations. 

I - - •--
sroRAGE BATTERY INSTALLATION FOR BORDEAUX 

T he use of storage batteries as aux iliaries is very extensive 
abroad, as readers of th is paper know, and some of the installa-

FIG. 1.- U PPER TIER OF BATTERY PLANT 

tions made involve interesting methods of regulation and 
equipment. Among them may be mentioned that of voltage 

FIG. 2.- L OWER TIER OF BATTE RY PLANT 

regulation. T he practice of the Bordeaux Tramways Com­
pany in t his parti cular will be described. 

T he battery plant of this company is on two tiers, as shown 



MARCH 7, 1903.] STREET RAILWAY JOURNAL. 

in F igs. 1 and 2. F ig. 3 shows the storage battery panels of 
the main sta tion switchboard. T he panel to the left is for the 
booster group, that in the middle is for the generator of the 
booster group, and that at the r ight is the main battery panel. 
F rom this panel the recording ampere meter has been tern-

FIG. 3.- BATTERY PANELS ON SW ITCHBOA RD 

porari ly removed. F ig. 4 shows the plus ( + ) end of the bat­
tery, with its double cable leading directly to the battery 
panel. The small wire connected to the second cell of the 

upper portion of these switches, one cell at least must always 
be connected in the upper position, i. e., in parallel with the 
series coil of the generator. 

T hi s will be understood better by consideration of Fig. 8, 

F I G. 4.- PLUS EN D OF BATTE RY 

which gives a diagram of the circuits. The connections are the 
ordinary ones, except that t he series a nd equalizer co nnections 
are on the negative side of the generators. S is the series coil 

F I GS. 5 AND 6.- MI NUS END OF BATTER Y AND CON N ECTION S 

battery is to give the two volts used fo r the compounding of 
the charge and discharge ampere-hour meters. F igs. 5 and 6 
show the arrangement of the minus (-) end of the battery. 
The cell marked a in Fig. 6 is virtually the minus end of the 
battery, but by the arrangement to be described either cell b 
or c can be made the final cell ; that is, a always fo rms part of 
the battery circuit but b or c can be added as desired. F ig. 7 
shows the panel used fo r the manipulation of cell s b and c. 

- Bu~ 
a _ ) 

- -=---(- b 01" C 

(j-) C 01" I, 
-----1-t:- --.._ ____ __._ _____ __._ \-) 

St,•11ef R oll11ray ,Juurnril 

FIG. 8.-DJAGRAM O F BATTERY CIRCUITS 

W hen the left-hand is closed above, as shown, cell c is given a 
special connection around th e se r ies coil of the generator , as 
shown in F ig. IO, while, when the right-hand switch is closed 
below, cell b forms part of the main battery circuit. The 
position of cells b and c can be reversed by the manipulation 
of these two switches. but by a si mple locking device on the 

of the generator, and G the German silver shunt to this coil for 
regulation of the compounding. T his shunt has a carefully 

FIG. 9,- I N T E RIOR O F P OWER STATTON 

calculated resistance, so that fo r the average load of a 500-kw 
generator, that is 750 amps., the di fferences of the potential 
across S is as close as possible to 1.8 volts. With a load, there­
fore, of more than 750 amps. the drop across S will be greater 
than 1.8 volts, and with less than 750 amps. the d rop is less than 
J .8 volts. It will also he seen from F ig-. 8 th at the cell marked 
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c or b is not in the main battery circuit but is in parallel with 
the coil marked S. T his cell will continue to pass current 
through S, i. e., in the direction of the dynamo current, as long 
as the potential across Sis less than r.8 volts. When, however, 
t he load on the generator becomes greater than 750 amps., and 

FIG. 7.-END CELL PANEL 

when, consequently, t he voltage around S is g reater than 1.8, 
t he current coming in from the line will encounter less resist­
a nce by passing through cell c than through the compound 
coil , and hence will pass directly to the point K without flowing 
through S. In other words the cell will charge, and its effect 
will be to maintain a fix ed series excitation and to keep the 

FIG. 10.- MIXI NG E LECTROL YTE FOR BATTERIES 

mean load of the ge nerator at 750 amps. In practice the ge n­
erators at Bordeaux run at a difference of about 40 amps. be­
tween maximum and minimum load, as compared with each 
other, with the line load varying from 800 amps. to 1800 amps. 
T he arrangement of the cells described is also useful in re­
ducing the shock on the generators caused by line short 
circuits. 

Some difficulty was experienced when the installation was 
first put in with excessive sparking at the commutators, but this 
was fin ally reduced by changing the shunt winding so as to 
secure a higher excitation from this winding. 

Figs. 9 and IO show respectively the interior of the station 
of the company, and the method of mixing the electrolyte for 
the batteries. Sixty-six tons of sulphuric acid and 200 tons of 
water are mixed at one time for battery purposes in the vats 
shown. 

MODERN SHOPS AND METHODS OF THE CHICAGO CITY 
RAILWAY COMPANY k, :< s 

The immense new shops and car houses of the Chicago City 
Railway Company, which have been constructed during the 
last year, are excellent examples of a liberal expenditure of 
money and good judgment. These shops and car houses prob­
ably represent the most modern ideas as to shop construction 
and equipm ent to be found in any large city in the country. 
In the building and equipment of these shops the company has 
not hesitated to spend as much money as seemed necessary 
to produce the best results. The amount spent on them up to 
N ov. I, 1902, as given in the Arnold report, was $388,245. The 
location is such that there is not the usual restriction found in 
street railway shops, due to the high value of real estate and 
the necessity of cutting down ground space. The oid shops o:f 
this ~ompany, where the repair work has been done for ' the last 
twenty years, are located less than 2 miles from the .busin~ss 
district of Chicago. T hey were in a three-story structure, 
which, owing to its antiquated design, afforded light only 
on portions of each floor near the windows. The conditions 
were decidedly bad for obtaining the best results from the 
working fo rce, and were similar to those prevailing in many of 
the older manufacturing establishments to be found in large 
cities. T he new plant fo llows out the same general policy that 
is being pursued by the more progressive large manufacturers. 
It is located in th e suburbs, and owing to the fact that the land 
is not des irable for residence purposes, the cost of real estate 
was brought to a very reasonable figure, and at the same time 
it is not in an out of the way plac_e. 

LOCATION AND ARRANGEMENT 

T he site chosen for the new plant is near Auburn Park, a 
residential district or suburb, about 8,¼ miles from the down­
town center. A tract of land was purchased for shop and car 
house purposes occ upying about two and one-half city blocks, 
bounded on th e north by Seventy-Seventh Street, on the west 
by Vincen nes Road, on the south by Seventy-Eighth Street, 
and on the east by Wentworth A venue. The dimensions and 
shape of thi s piece of property can be seen by the accompany­
ing plan, Fig. I. Although adj oining high ground on the west 
of this particular site was considerably lower than would be de­
sirable for residence purposes; in fact, was practically a swamp 
previo us to its purchase by the company. It is surrounded on 
all sides by a street railway track, built for the purpose of ad­
mitting cars to the shops and car houses. On Vincennes 
Road is one of th e company's street railway lines. Here a 
third track has been laid on the company's side of the street, 
so that the whole track which serves the house and shops is 
independent of the service tracks on Vincennes Road. 

The northern part of the tract is set aside for car houses, one 
of which has already been built. It is one of the most substan­
tial steel and masonry structures ever erected for this purpose. 
The constructio n of this car house was described and illustrated 
in its several stages in the STREET R AILWAY JOURNAL of Feb. 
8, 1902. The building is divided into six entirely independent 
apartments, and the proposed structure on the northeast part 
of the lot will be divided in a similar manner. An alley will 
be left between the two buildings. 

The repair shops comprise a cluster of buildings arranged as 
seen from the plan, Fig. I. It is difficult to convey an idea of 
the magnitude of the plant by photographs, but Figs. 2 and 3, 
showing the exterior, give some little idea of it. The length 
of the combined shops along Seventy-Eighth Street is ro50 ft., 
and they occupy a width of 202 ft. The erection of all these 
shop buildings was accomplished in about six months. It will 
be seen from the general arrangement that no transfer tables 
are employed elsewhere around the property. The track run­
ning through th e middle of the machine shop and thence east 
through the bl_acksmith and frog shops, serves to let cars enter 
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i\Iachine Shop Blacksmith Shop P ower H ouse Mill 

FIG. 2.- EXTERIOR OF PL.\ N T , VIEWED FROl\I SEVENTY-NINTH STR EET 

for the di st ribution and collection of material s. T his track is 
a freight track pure and simple, and is not for the storage or 
transfer of cars under repair. A tra ck also runs the length of 
the mill for use in handling material. These freight tracks 
enter from \ Ve ntworth Avenue. Cars sent to the machine 
shop for t rus k repairs enter by three tracks from Seventy­
E ighth Street at right a ngles to the freight track serving the 
machine shop. T hese three tracks in the machine shop for 

stored on the seco nd floor of the paint shop. The mill is pro­
vided with a fireproof vault, adjoining the pattern shop for the 
storage of patterns. 

HEATING AN D VE.:--,"TILATION 

Heating is accomplished by what is commonly known as 
indirect radiation, that is, steam radiator coils, located at con­
ve nient points around the plant, from which the air is drawn 
!Jy means of fan blowers and the hot a ir is di st ributed to 

FIG. 3.-EXTERIOR OF MACHI NE SHU P IN FOREGROUND 

various points !Jygalvanized iron hot-air pipes. 
There are seven heating coils and fans utilized 
in this plant. Fig. 6 shows the hot-air pipes 
as they di scharge into the elect rical r epair de­
partment on the second floor of the machine­
repair shop building. Fig. 8 shows the hot­
air pipes discharging into the pits in the ma­
chine-shop building. Fig. 14 is a typical heat­
ing fa n, driven by a C. C. electric motor 
through the medium of a Renold si lent chain. 
This chai n operates on sprockets somewhat 
similar to th e gear teeth in ordinary gearing, 
and it is so des igned that it does not alter its 

truck repairs are all provided with pits, the co nstruction of 
which mll be descqbed later. The blacksmith shop and frog 
shop form practically one building, together with th e brass 
fo undry, but the brass foundry is isolated by a fire wall. The 
freight track passes th ro ugh the blacksmith a nd frog shops, 
Kinnear rolling iron doors being provided for the purpose. 
The same style of doors is used where the tracks enter the 
machine shops, and at various other places around these build­
ings wh ere a fireproof door is wa nted. T he freight or supply 
track also delivers coal to the boiler room, which is located 
adjacent to this track. Automatic coal co nveyor s, made !Jy the 
Link Belt :Machinery Company, take coal from the dump cars 
and co nvey as hes back to the track. The mill contains the 
wood-work111g machinery and as much as possible of the car­
penter work will also be done in the mill , so that little wood 
working- need Le done in the carpenter shop, where the cars 
are sent in for painting and repairs. In this way the wood dust 
will be kept away from the car and paint shop. Materials are FIG. 5.- GENERAL VIEW OF l\IACHINE SIIOP FROM GALLERY 

Roof tu l,e eonred \1 ill1 ,n,e 
Gla.:.s 

FIG. 13.-SECTIOK THROFGH :'.\f1\CIIIXE SHOP 
St1-eet Ra1lwa11 J"urna l 
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pitch or d istance between lengths with wear. T he peculiarity 
of ordinary sprocket chains whereby their pitch is altered with 
wear has been largely responsible for their fa ilure on heavy 
machinery. T he Renold cha in is made upon the principle of 

drawing, F ig. 15, g ivi ng a section through th e machine shop 
building. A number of separa te departm ents are taken care 
of in the machine shop bui lding. T here is the mach ine proper , 
and there is also on the fir st flo or the t ruck repair department. 

F I G. 4. - CENTRAL D,\ Y OF i\IACHINE SHOP, SH OWI NG F REI GHT TRACK A N D OY ERII EAD T RAVELING CRAN E 

a link belt , and can be made in any width . Stearn fo r the 
radiating coils adj acent to th e fa ns is, of course, taken from the 
severa l power houses. Fans a re suppli ed by the Buffa lo Forge 
Company. 

i\IACHINE SHOP AND TRl'C K R E P.\IR BUILDING 

It is in this building t hat modern methods are most ap­
parent . The central bay is spann ed by a \ \Th iting Foundry 
E quipment Company traveling crane of 5 to ns capacity. The 
freight track fo r bringing in and taking out material is directly 
under the center of this crane, as seen in F igs. 4 and 5. T he 
heavier machine tool s are located at each side of the space 
spanned by th e crane so that t he crane can deliver heavy pieces 
to and from these heavier tools. O n every seco nd pillar in the 
center of th e machi ne shop is a push button, whereby th e 
machinists can summon the t raveling crane. The man who 

Street Ra(lwau J o-u.rnal 

F IG. 17.-SECO N D F LUOR OF M ACHI N E SH OP, AND FLOOR 
CU NSTR U CTION 

operates th e t raveling crane is employed in other work when 
the crane is not in use. T he lighter machine shop equipment 
is placed in more remote part s of the machine shop. 

T he use of a center hay, span ned by a t raveling crane, saves 
much lab or and delay in the handling of heavy material. As 
the building is o pen on a ll sides and as the center skylights 
give an excellent li ght to th e ce ntra l portion , there is no par t 
of th e shop that is not well provided with dayligh t. T he wash­
bowls, lockers and closets are located on a g-all cry, half-way 
between the fi rst and seco nd floors, as can be seen fro m the 

T hese h\'o depar tments have separat e fo remen. In the same 
building is the motor repair department, which occupies half 
of the second fl oor , on the part south of the main bay, whil e 
five different lines of work, grouped un der another foreman , 
occupy the other half of the second fl oo r. T he electrical repair 

F I G. 14.- MOTOR-DRIVE N H EATING F AN WIT II CH AI N GEAR 

department takes care of all repairs pertai ning to electrical 
equipment and motors. T hi s department has a storeroom of 
its own, seen in the backg round in F ig. 6. T he other part of 
th e seco nd fl onr has the sheet-iro n wo rk ing shop, upholstery 
departm ent , ha rness department, broo m department and 
laundry. In the sheet-iro n wo rk ing shop steam fitting is taken 
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care of in connection with the repair shops. In every depart­
ment of this machine shop building provision is rnade for the 

been found by fa r the best to withstand street ra ilway traffic, 
and it is used on all important street ra ilway crossings and 

special work. Of course, this work is of a 
nature that cannot be undertaken in the com­
pany's own shops. The blacksmith and frog 
shops have cinder floor s. Adj oining the frog 
shop is the brass foundry. There are twenty 
men employed in the blacksmith and frog 
shops, not including four men who give all 
their attention to cable-car grip repairs. The 
frog shop is equipped with pneumatic lifts and 
an overhead track for conveying material from 
one part of the shop to the other. 

BRASS FOUNDR Y AND OIL FUR NACE 

T he old and new in brass foundry practice 
can be seen side by side in Figs. 18 and 19. 
T he new is the Swartz smelting furnace, made 
by the Hawley Down Draft Furnace Company. 
T his is seen best in F ig. 19. It uses oil for fuel. 
The furn ace is charged with the brass to be 
melted, and is then revolved on its axis so that 
the vent or opening through which the pro­
ducts of combustion escape points upward into 
the hood. O il and air are admitted into the 
furn ace by the pipes seen in the engravings, 
and the mix ture is lighted. The oil flames are 
blown down onto the brass to be melted, and 
thence along the sides of the furnace to the vat. 
T his furnace will hold about 650 lbs. of brass 
for one melting, and it takes about one hour to 
melt this. W hen it is melted the oil and air 
are shut off and the furnac e is turned on its 
axis unti l the brass can be poured out of the 
vent. 

FIG. 6.-EL ECTRI CAL R E PAI R D E PARTMENT, SH OWI NG HOT-AI R PIPES 
F IG. 7.-CO RNER OF MACH I NE SH OP, SHOWI NG SMAL L TOOLS 

This type of furn ace, whi ch is being used in 
nearly all modern brass foundries, effects an 
economy in several ways, but principally be­
cause of the fact that it does not require the 
ex pensive crucibles used in the hard coal and 
coke furnaces of the old style, such as can be 

storage of material connected with that department, so that no 
t ime is lost in getting materials from a distant storeroom. 

MEN EMPLOYE D I N MACH I NE SH OP BUILDI NG 

I n the motor repair department twenty-one 
employed. In the sheet-iron and pipe fitting 
depar tment four men, in the broom depart­
ment th ree men, in the harness department one 
man, upholstery department one man. A man 
in the broom department gives about one­
thi rd of his time to the laundry, where all the 
towels used by the company are washed. This 
laundry has regular washing and ironing ma­
chines, just as any commercial steam laundry. 
In the machine shop there are twenty-nine 
machin ists and one foreman. On truck re­
pairs t '.1ere are fifteen men and one foreman. 

BLACKSMITH SHOP 

T he blacksmith shop and frog shop occupy 
a bui lding in common. One wing of the black­
smith shop is given to the frog shop. In the 
future the company will probably undertake 
more special work construction than it has 
heretofore, especially as regards crossings 
with steam railways, of which it has a large 
number. Such work can easily be performed 

perso ns are 

in the company's own shop now that it has the facilities . S treet 
railway crossings and frogs will probably continue to be pur­
chased from manufacturers, because hardened center work has 

seen in the lackground in Fig. 18. These old style brass fur­
naces were brought from the old shops, at Twentieth Street, for 
use when air pressure is not available for operating the oil fur­
naces, or when for any other reason it is not desirable to run 

F I G. 10.-BLACKSMI TH SHOP 

the oil furnaces. It is ex pected to install more oil furnaces 
soon. Babbitt metal is also melted in the brass foundry. This 
company makes it a practice not to bore out or scrape its motor 
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FIGS, 8 AND 9.- P I T CO N STRUCTION AND HEATI NG 
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F I G. 16.-PlT CONSTRUCTI ON OF IRON AN D CONCRETE 

armature bearings before using, as the ordinary casting is 
smooth enough, so that boring and scraping a re not required. 

It is probable that additional oil furnaces will be installed 
for melting iron, and the company will then make its own 
brake-shoes from scrap iron. 

P I T CONSTR UCTI ON 

The type of pit construction which has been employed, both 
in the machine shop building and also in the 
new car house previously mentioned, can be 
seen in Figs. 8 and 9, which a re from photo­
graphs, and also in the drawing, F ig. 16, 
giving the dimensions. The floors a re entirely 
of concrete arch es, supported on cast-iron pil­
lars. The columns of the building a re sup­
ported on concrete pillars. T he track rail s are 
of 100-lb. standard T section, and fo rm the 
girders between which the concrete a rches are 
supported. Tie-rods are run through from 
the rail of one track to the next, to prevent 
canting of the pillars and rai l under the thrust 
from the concrete arch fl oors. A 2¼ -in. mesh 
galvanized iron wire netting extends throt1gh 
th e concrete. A crown of I in. is g iven to the 
concrete arch. T he standard T -rails are fas­
tened ·to the tops of the cast-iron columns by 

i\IACHI N ERY U SED A N D CARS l\IAI NTAINED 

In a new shop of this kind it may be wor th whil e to note the 
machinery which it has been considered wise to install , be­
cause such a list shows how far a liberal management of a large 
street railway property has seen fit to equip its repair shops. 
In the equipment of any repair shops the questio n comes up of 
how much or how little machinery should be purchased 111 

special cl ips. T he construction, as illu strated, , i,;;;..,~ 
is the same as that employed in the car sto rage t,..'.::~~~=3 ~lli' 

house ex cept that the di stance · between th e 
tracks in the car sto rage house is less and 
there is no row of cast-iron support col umns 
be tween the t racks. A single concrete arch 
spans the space from one track to another without any support 
except the rails on each side. 

F I G. 18.-TH E OLD AND N EW IN DR.ASS FURNACES 

order to ge t the most econo mical results. Before enumerating 
the machinery in the several departments the 11t1mber of cars 
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F I G. 12.- WOODWORKI NG MAC HI NE RY 

kept in operation should, of co urse, be considered. The 
Chicago City Railway Company operates cars as fo llows on 
its maximum schedul e: 

Electric motor ca rs. . . . . . . . . . . . . . . . . . . 561 
Grip cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 
Trail cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 

Total .... . '. . . . . . . . . . . . . . . . . . . . . . . . 993 

The electric motor cars and the cable trail cars are run with 
open car bodies in summer and closed car bodies in winter , 
except that about one-fifth of the electric motor cars are of a 
new cross-seat double- truck type, which can be used in summer 
by simply lowering the windows. In considering the list of 
machinery it must be remembered that many more than the 
present number of ea rs can be taken care of with the present 
repair shop equipment , in fa ct, the whol e repair plant has been 
laid out with a view to a very large future growth in the num­
ber of cars to be taken care of. T he machinery in the machine 
shop proper is as follow s: 

Blaisdell engine lathe, 17-in. swing, 6 ft . 8 ins. between 
ce nters. 

Fox turret head lathe, 18-in. swing, short cen:ers. 
Blaisdell lathe, 20-in. swing, IO ft. 6 ins. between cent ers. 
Blaisdell lathe, 24-in. swing, 12 ft. between centers. 
Pittsburg speed lathe, 14-in. swing, 36 ins. between centers. 
Blaisdell lathe, 17-in. swing, 6 ft. 8 ins. between centers. 
Blaisdell lathe, 2-1--in. swing, 12 ft. between centers. 
N ew H ampshire lathe, 34-in. swing, 7 ft. between centers. 
Pond Machine Company ax le lathe, 7 ft. between centers. 
McCabe doubl e spindle lathe, with swings of 28 ins. and 

46 ins. , I I ft. betw een centers. 
Flather lathe, 22-in. swing, 6 ft. between centers. 
Flather lathe in tool room, 12-in. swing, 36 ins. between 

centers. 
Quint six-spindle drill. 
W . E. radial arm gang drill. 
Gould & Eberhardt drill press, 37-in. swing. 
Drill press, 25-in. table. 
Drill press, 24-in. table. 
Two drill presses, 20-in. table. 
Drill press, 22-in. table. 
Six-spindle turret drill press. 
Two drill presses, 48-in. table. 
Lodge & Davis shaper , 26-in. stroke. 
P !aner. 6-ft. stroke. 
Gray planer, IO-ft. stroke, 44 ins. 

Flather back-geared shaper, 26-in. stroke. 
Pond car wheel borer, 48-in, swing. 
Harrington car wheel borer, 36-in. swing . 
Pond car wheel borer, 36-in. swing. 
Milling machine. 
Acme double-head bolt cutter, 1 ¼ ins. 
Single-head bolt cutter, 1;/2 ins. 
Acme six-spindle nut tappen. 
Crosby punch press. 
The blacksmith and frog shops have ma­

chinery as follows : 
Hillis & Jones' No. 3 double-throat punch 

and shears, capacity 1¾-in. hole, through 1¼­
in. stock. 

Hillis & Jones ' 18-in. throat punch and 
sheafs. 

One \;\/illiams-White No. 17 punch, capacity 
¾-in. hole, through ¾-in. stock, 30-in. throat. 

Two Q. & C. rail saws. 
Gray frog and switch planer, 36 ins. and 36 

ins. x 17-ft. stroke. 
Three drill presses. 
E ight Buffalo down draft forges. 

A jax forging machine. 
Blakesley No. 5 bulldozer. 
1500-lb. Bement & Miles steam hammer. 
600-lb. Bement & Miles steam hammer. 
80-lb. Bradley helve hammer. 
40-lb. Bradley helve hammer. 
Home-made drop harhmer. 
Ferguson oil furnace. 
In the wood-working mill the following new machinery for 

the equipment of the new mill was purchased from the S. A. 
Woods Machine Company, of Boston, Mass. : 

30-in. cabinet surfacer and smoother. 
27-in. surfacer. 
6-in. sash sticker. 
Shaper. 
Hori~o ntal boring machine. 
Vertical boring machine. 
Band saw. 
Knife grinder. 

FIG. 13.-MILL 

Besides these there is the following apparatus moved from 
the old shop : 

24-in. planer. 
7-in. moulding machine. 
6-in. moulding machine. 
No. 4 self-feeding rip saw. 
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Swing cut-off saw. 
36-in. band saw. 
Fay scroll saw. 
Two double and trim saws. 
Mortising machine. 
Tenoning machine. 
16-in. joiner. 
Shaper. 
Carver. 
Lathe. 
Knife grinder. 

E L E CTRI C MOTI V E P OWER 

The power house which furni shes steam fo r heating also 
supplies electric current at 550 volts for operating the various 
shops. The driving is by electric motors throughout. The power 
house has three Babcock & \Vilcox water-tube boilers, rated at 
300 hp, equipped with Babcock & \Vilcox automatic stokers 
and "Link Belt" conveyors. The electric generating plant con-

FIG. 11.-FROG SHOP 

sists of two units of 300 hp. These are Ideal engines, running 
at 200 r. p. m., direct-connected to W estern E lectric motor­
generators. These units are remarkably smooth in operation. 
A voltage of 500 was chosen as the pressure at which the shops 
should be operated, because of the possibility of u sing for the 
shops the regular railway current if the shop power house 
should be shut down, or, on th e other hand, using the shop 
power plant for moving cars at ni ght in case it were possibl e 
to shut down the larger power houses. Ordinarily the motors 
and lights in the shops will not be run on a grounded circuit. 

Shafting in the shops is divided into sections with a motor 
driving each section independent of th e cars. Thus in the 
machine shop there are three Ge neral E lectric motors of 35 
hp, 30 hp and 25 hp respectively. The motor repair department 
is driven by a n old railway motor, and the departments on the 
second floor of this building ar.e driven by another similar 
motor. The blacksmith shop has 35-hp motor-driven blowers, 
and besides these four car motors in the blacksmith and frog 
shops. The wood mill has 135-hp and 225-hp mo ~ors. There 
are besides these seven heat ing fa n motors, mentione<l in thi s 
articl e, and the common motors, so that, taken altogether, the 

electrical driving in this shop fo rms an important installation 
in itself. 

DIVI SI ON OF WO R K IN CAR MAI NTENANCE 

The Chicago City Railway Company divides the mainte-
nance of its rolling stock into four parts, as fo llows: 

( 1) Motors, lights and all electrical. 
( 2) Trucks and tracks. 
(3) Car bodies and fittings. 
(4) Painting. 

SHO P REG U LATIO N S 

E mployees of this plant work an average of nine hours a 
day. The plant has no exits save for cars except through the 
master mechanic 's office or through the employees' door. The 
car exits are kept closed ordinarily. The employees enter a t 
an office, which is also the weighing offi ce, and a man is kept 
on duty here. All employees register on an automatic t ime 
regi ster clock coming in and go ing out. 

F I G. 19.- 0 IL-BUR N I NG BRASS FUR NACE; CAPA CI TY, 650 L BS. 
PER H OU R 

T he plant is under the charge of 111. O'Brien, mas ter 
mechanic. The desi gn of the plant is, of course, the result of a 
combination of talent , including that of Captain Robert Mc­
Culloch, general manager ; Richard McCulloch , assistant gen­
eral manager ; M. O 'Brien, master mechanic; H . B. Fleming , 
superintendent elec tri cal construction ; C. E. L und, civil 
ehginee;, and the contractors- \\T. R. Roberts, steel and iron 
contractor, and \V. R. Crilly. general co ntractor. 

ELECTRIC SERVICE FOR NINTH A VENUE L 

T he Manhattan E levated l{ailway management has begun 
the operati on of electric tra ins on the Ninth Avenue line, and 
will extend thi s service as fa st as new cars can be equipped 
with electrical apparatu s. I t is probable, however , that the 
entire system will not be elect rically equipped for several 
months, but it is hoped to abandon steam locomotives by next 
Fall. The company in the meantime is extendi ng the stat ion 
platforms so as to admit the loading of six -car trains. 
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ENGINEERING PRELIMINARIES FOR AN INTERURBAN 
ELECTRIC RAil WA Y- 1 

BY ERNEST GONZENBACH 

In view of the present interest in interurban railway develop­
ment and eng ineering the writer submits, as the resul t of an 
invitation from the STREET R AILWAY JOURNAL, the plans and 
recommendations embodied in a report on a proposed railway 
in the Middle \Vest which serves as a good example of many 
roads now on paper, and whi ch may soon assume tangible fo rm. 
Th is a rticle is in no way to be construed as a n attempt to 
generalize and instruct others in the art of railway construc­
tion, but is intended to show the way in whi ch certain con­
ditions were to be met in a certain case, together with the 

12 24 Jt'J 

were recommended throughout fo r the reason that, as will be 
shown below, as good or better service could be given with 
these smaller equipments than with the larger ones, by a very 
simple departure from the accepted form of time-table in use 
on most railways. As a result the total investment per mile 
of track is very much lower, and the operating costs per car­
mile are at the same time reduced. 

It is far from the writer's intention to insinuate any tendency 
on the part of the manufacturing companies to sell heavier 
equipments than are necessary. Numerous instances are on 
record where selling companies proposed less expensive equip­
ments than those demanded by the purchaser, and their repu­
tations in this respect are sufficient evidence to the contrary. 
The present tendency towards extremely heavy equipments for 
cross-country roads is an outgrowth of elevated and similar 

-'--1 
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FIG. 1.- MAP OF PROPOSED INTERURBAN RAI LWAY 

reasons which led up to the recommendations and plans therein 
submitted. 

At the time the writer was invited by the promoters to. ex­
amine and report on the proposed road and its equipment, there 
had been submitted by one of the large manufacturing com­
panies a proposition to equip the road for high-speed service 
with four large motors of 125-hp per car., 80-lb. track rail, and 
roo-lb. third rail, and correspondingly heavy sub-s tations, dis­
tributing system and power house. T he promoters had, furth er­
more, taken several trips to examine a lately opened high-speed 
railway with an equipment si milar to the one they proposed to 
install, and there seemed to be a fa irly unanimous opinion that 
the new road should follow the same general lines. As I shall 
again refer to this road we may designate it for our purpose as 
the A, B & C Railway. The writer 's recommendations dif­
fered in many respects from those proposed by the manufac­
turing company, mostly, however, in the fact that smaller 
motors and smaller si1b-stations and power house equipments 

practice, where heavy equipments and high acceleration are not 
only justified but absolutely necessary. The earnings of ele­
vated roads whi ch warrant these heavy investments are never 
approached, howeve r, by the strictly interurban road, and there 
are seve ral of the latte r now in operation which stagger under 
the financial burden of the elevated equipment and country 
mad income. 

The preliminary step in any electric railway undertaking, 
therefore, is fir st to make an accur~te · and conservative esti­
mate of the income which can be derived from all possible 
sources of revenue, including passenger and freight receipts, 
amusement resorts, mail and express and electric lighting and 
power. This estimate should not be a mere guess, but can be 
very accurately arrived at by comparison with what other. 
roads are doing. One must carefully choose roads, however, 
which physically and financially are nearly parallel cases to the 
proposed road, operate in much the same class of country, in­
dustrially considered, and known to be efficiently equipped and 
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handled. The examples from which to judge need not be 
numerous if they a re carefully chosen. T he plans for our 
example, which we will call the D, E & F Railway, will be 
developed from the preliminary esti mate of income and equip­
ment to the operating details. 

ESTIMATED INCOME 

A map of the proposed railway, Fig. 1, shows that it would 
serve a number of small town s, and that it parallels a trunk line 
railway which gives a very fine, though infrequent, service. 
The surrounding country is one of the rich farmi ng districts of 
the W est, and F is a large industrial town. There is also con­
siderable industrial ac tivity in most of the towns to the west of 
F as far as E. From E to D is a fanning and dairy country, 
with little or no industries. The first step now is to get an 
accurate record of the population. For this purpose census 
figures only should be used. A li of the population of towns 
along the railway may be counted, and all of the country popu­
lation within 3 miles of either side of the railway. The result 
is the population figure which appears on the map and which 
does not include the population of the terminal city, which 
cannot be counted because the road will not serve all of its 
population, and as the percentage served is uncertain, it is 
advisable to base all comparative figures on a common basis. 

Comparing the proposed road carefully with others in opera­
tion we find the following roads which operate through nearly 
the same class of territory. The names of the roads are 
omitted and initials substituted arbitrarily for obvious reasons: 

Gross Gross Oper-
Gross receipts receipts a ting 

Population Miles receipts per mile track per capita ex-
served track per year per year per year pense 

1 G & H ...... 150,000 153 753,000 S4,920 $5.02 56% 
2 I & J....... 22,600 30 165,000 4,230 7.30 53% 
3 K & L...... 49,700 108 464,000 4,285 9.34 54% 
4 M & N...... 63,000 58 338,000 5,820 5.37 54% 

In view of the fact that these four roads are examples 
selected because of similarity to the case under discussion, 
they represent very nearly what earnings may be expected of 
the D, E & F Railway. The population outside of the terminal 
city D being 61,600, and assuming the lowest per capita earn­
ings listed $5.02, would give an estimated gross income of 
61,600 X 5.02=$309,000. 

The average per mile gross receipts for the four roads is 
$4,815. The D, E & F will have a mileage of sixty-four. On 
this basis the gross rece ipts should be 64 x 4815=$308,000. 

The average per capita income, adding all gross receipts and 
dividing by the population of all four roads, is $6.20. Using 
this as the per capita figure we have 6.20 x 61,600=$381,000. 
It will, on the whole, however, be safer to use the lowest figure, 
or about $310,000 as the estimated gross income. 

The operating expenses may safely be assumed as 55 per cent 
of the gross receipts, or $170,000, leaving $140,000 for interest, 
sinking fund and dividends. 

As a matter of fact there is a considerable revenue to be 
derived from the sale of electric light and power along the line, 
and the carload freight business should also be attempted. By 
a vigorous pushing of these items and an exceptionally good 
passenger service it should not become difficult for a good 
manager to push the gross income as hi gh as $400,000 per an­
num. Having now est imated the income, we may proceed to 
estimate the investment required to produce it. 

GENERAL REQUIREMENTS 

The road has a length of 62.5 miles from end to end, not in­
cluding side tracks. As the map shows, fo r most of its distance 
it parallel s a steam road, which gives a most excellent service, 
and has express trains between D and F, making the time in 
one hour and forty minutes, including a stop at E. The fares 
on the steam road are about 21/z cents per mile, and there are 
three express trains and five locals in each direction each day. 
Jn order to give as ~ooq or him~r ~ervice on the electric line it 

is necessary to provide comfortable, even luxurious, coaches and 
make as fast time between terminii as the steam railroad does. 
It is becoming customary, too, to recommend for such service 
an acceleration of 2 miles per hour per second, a maximum 
speed of 60 miles to 70 miles per hour, and a schedule speed of 
from 40 miles to 45 mi les per hour, as previously mentioned. 

Such a proposition is worth the most careful consideration. 
It has the advantage that with the schedule speed proposed the 
fastest time of the steam trains may be equalled and the traffic 
between local points accommodated at the stame time. Each 
car becomes an express train, and there is really only one 
tangible objection which can be urged against such an equip­
ment, namely, its high first and operating cost. The high rate 
of acce leration and frequent stops demand excessive power, 
which, in turn, demands heavier apparatus all the way back 
from the car to the boiler room in the power house. \iVithout 
question there are places where such an equipment will well 
repay the extra cost of installing it, but the place for it is 
hardly in the class of roads of which the D, E & F is an 
example. 

In order to reduce the first cost and at the same time enable 
a service to be given which shall meet the competition of the 
steam road, the writer arranged a train schedule of which Fig. 
2 is a sample. T he number of cars required in service to main­
tain this schedule, with half-hour headway, is ten as against 
eight, which would be required were the heavier equipment 
installed and used. Emphasis must be laid on the last condition 
because of the roads which have been built and equipped to 
maintain a schedule speed of 35 miles to 40 miles per hour, 
with stops averaging 3 miles apart; there is to-day not one 
which actually is making this schedule speed, not because of 
inability to attain the maximum speed, but due to the numerous 
stops. One of these is the A, B & C road referred to, which 
has cars equipped for such speeds, but whose schedule at 
present is 28 miles per hour, and there is little prospect of its 
ever exceeding 34 miles per hour unless a limited service is 
inaugurated, which, however, is not what the equipment was 
designed for-thi s on a road having practically no city or street 
tracks and enti rely on its own right of way. It seems, there­
fore, that while 40 miles per hour schedule speed is perfectly 
feasible its practical application and economy on a country 
road remains yet to be demonstrated, and it should not at pres­
ent be accepted as sufficient reason for additional investment on 
a road such as is under discussion, and which has a consider­
able street mileage. 

A little study of train movements, as shown in Fig. 2, shows 
that there are three classes of service provided for while there 
are only two cla sses of trains. The limited trains consist of 
two cars, but only one of these is a through car. The other 
car of the train is limited for half the distance, and is then 
dropped to a local : 

r. A " limited" service, making the time between D and F in 
one hour and fifty minutes, or a schedule speed of 34 miles per 
hour. 

2. A mixed limited service, being a local half the distance 
and limi ted the rest of the distance. T he time r equired by one 
of these cars is two hours and twenty-five minutes. 

3. A local service, making the rlistance, D to F, in three 
hours, or a schedule speed of 21 miles per hour. 

T he first or "limited" service will land through passengers at 
either terminal as quickly as the steam trains. The second 
class of service is modelled on the suburban time-tables of many 
steam roads, which run trains "express" part way and "local" 
the balance of the run. This class of trains should serve a very 
numerous class of passengers clesiring quick time from country 
points to city. The local trains proper have a two-hour head­
way, and would naturally get little through traffic, but they 
serve a very useful purpose in handling the traffic between 
country points. Moreover, such trains can also take care of the 
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mail and express business by attaching a regular express car 
to the local. 

It is quite clear that thi s schedule can only be used when cars 
are equipped on the multiple-unit sys tem of trai n control. No 
rai lway sh ould be insta lled in any other way in the present state 
of the art. T he only objections against the system arc compli­
cated mechanism and hig·h first cost. T he first obj ection is 
answered by the fact that cars so equipped arc givi ng less 
trouble in service than similar ones equipped with hand cont rol. 
T he second obj ection is formidable, but good things command 
a high price, and the only remedy is to accept the situation and 
pay the price demanded, whi ch may be high ; yet it is even more 
expensive to be without it. Better to cut out some of the fa ncy 
appara tus in the power house and sub-stations and apply the 
mon ey saved to purchase of a train-control system. T he road, 
of course, is to he single track and it will be urged by many 

/ .Z 

found more desirable to give an homly headway with single 
cars, F ig. 2 may Le modified similarly, giving " local" service 
at two-hour intervals and a "limited" service at intervals to suit 
the traffic. A frequent service up to certain limits seems to be 
more profitable, however, and if the business warrants it should 
certai nly be adopted. 

A nother point which may be urged in favo r of Fig. 2 

schedule is tha t with the multiple-unit control system "extra" 
cars need not be sent out on the line, but can simply be at­
tached to a reg·ular car without in any way interfering with its 
schedule, in fac t adding to the maximum poss ible time of the 
''regular ." T here is an absence, therefore, of a demand for the 
troublesome "extras," wh ich are the cause of probably So per 
cent of the wrecks occurring on both steam and electric reads. 
The same rule, of course, holds in the case of single cars a t 
equal time intervals, and it is cited here only to show that with 

the 'schedule and system recommended 
the question of "extras" and provision 
for them cannot be urged against it. 

THIRD RAIL VS. TROLLEY 

FIG. 2.- TRAI N SCHED UL E FOR l EN C1\ H UN DEl{ IIALF-IIUUR HEAD\\ .\ Y 

A furth er point to be decided before 
details are determined upon is whether 
the third ra il or overhead trolley should 
be adopted. .Fi rst cost very often de­
cides this in favor of trolley. The trol­
ley has been so long standardized and 
has given such universal sa ti sfaction 
that the third ra il is often looked upon 
with suspicion ; it is reported to be dan­
gerous to li fe, troublesome in freezing 
weather, expensive, etc . As a matter of 
fac t the third rail as a conductor of cur­
rent has some di sadvantages, notably 
that of becoming troublesome when 
coated with ice. This objection is 
gradually being met aud removed, and 
one may confidently predict that in one 
or two more wi nters sufficient experi­
enc e wi ll !!ave been had entirely to 
overcome these disadvantages. The 
trolley itself is not entirely above re­
proach in thi s respect. 

r,ractical railway men that the schedule shown in Fig. 2 is 
complex and makes too many meeting points at irregular inter­
vals, as compared with a schedule providing half-hourly head­
way, whi ch would give practically the same class of service 
with all cars having the same schedule time between terminii . 
T hi s objection is not quite as formidable as it appears. With 
half-hourly headway and two hours time, the number of meet­
ing points w ill be seven, the same as that of the "local'' cars in 
sch edule, Fig. 2. T he ''limited'' trains will have only six meet­
ing points and the total number of meets wi ll , therefore, be less. 
It is true that these meets occur at unequal intervals, and a 
siding which may be a meeting point on one trip may not be 
on the next trip of the same car. Considering the amount and 
various classes of traffic handled on single-track steam roads, 
sucli' as the Erie, it should not be difficult to apply to the case 
in hand the methods of despatching which have made it pos­
sible in steam practice, especially if the electric road has in 
addition to a thoroug·h despatching system an automatic block 
signal system. The latter can now be obtained in the market, 
and no road should be without such a safeguard, for the adver­
tising effect on the publi c and the moral effect on employees 
alone make it a paying inves tment. It should be noted th at a 
half-hourly headway with single cars is assumed to take care 
of all the business the road is capable of, and Fig. 2 is designed 
to operate cars to give a service of approximately the same 
number of car miles as the half-hour service. In case it were 

In th e matter of fir st cost there is 
often uncon scious discrimination, due to the fact that the 
conductivity of the circuit is lost sight of. One often hears it 
a rgued that "we can put up a trolley for $1,500 per mile, and 
the th ird rail cos ts $ 3,500 per mile, and the trolley poles can be 
used for the hi gh-tension wi res." On closer investigation it 
usually appear s that the speaker has compared a single ooo line 
or 0000 line or a double oo trolley having a conductivity equal 
to about 200,000 ci rc. mil copper, w ith a third ra il of 70 lbs. to 
So lbs. per yard, whi ch, with low carbon steel. will give a con­
ductivity e<Jual to 1,000.000 circ. mil or over in copper. 

T he curves shown in F ig. 3 h ave been prepared to show the 
diffe rence in first cost between trolley and third rail, and it is 
interesting to note that the rail is lower in first cos t, even down 
to the smallest sizes. T he prices used in making up the costs 
were those current in October, 1902, plus a IO per cent margin, 
and copper was figured at 14 cents per pound, delivered. 
S ingle-track bracket construction only was calculated, as it has 
become standard for interurban ra ilways of the class we are 
now considering. 

T he steel for third rail was assumed to be of a grade giving­
a conductivity 7.5 to I as compared with copper. Its cost was 
estimated at $38 per ton delivered for the larger sizes, and $40 

per ton delivered fo r the smaller sizes. It is to be hoped that 
w ith an increasing demand the rail mills will put this low 
carbon steel on th e market at the same price as the standard 
mixtures. The cost also includes extra length of ties, bonding, 
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insulato rs and an a llowa nce fur 200 ft. of cable a t hi ghway 
cross ings. 

The dotted lines compare the costs when a high-tension 
transmission line is required. T he poles must then be con­
siderably higher than when used fo r trolley purposes only. 
T he high-tension wires should be put ou t of reach of the trolley 
pole. For this extra length of poles an increased cost of $3 per 
pole has been a llowed. For the hi gh-tension line fo rty poles 
per mile at a cost of $8.50 in place are a llowed. The result is 
shown in clotted curves B and D, Fig. 3. T he cost of third 
rail, plus pole line, is at a ll points consi<lerably lower than the 
cost of trolley line carryi ng high-tens ion wires. 

It so happens that a single No. oo trolley w ire and a IO-lb. 
per yard so ft carbon r a il have almost exactly the same con­
ductivity-133,000 circ. mil copper , making a llowance for 
cables, boncls, etc. If the rail could be bought for $-1-0 
per ton then the cost per mile of third rai l would be 
$1,065. This includes an allowance fo r extra length of ties, 
cost of in sula tors, bonding, joint plates and provision for 200 

FIG. 3.- DIFFERE:S:CE I N COST BETWEEN TROLLEY i\ND THIRD 
RAIL 

ft. of cable at highway crossings. T he oo trolley would be 
$1,308, with copper at 14 cents and mate ri a l on the same basis. 
It is not expe c: ted that the third rail wi ll be installed in such 
small sizes, but the comparison se rves a useful purpose. 

The chief advantage of the third-rail system, however, is its 
low maintenance cost. It is this feature which warrants its 
continued increased use, and no doubt wi ll make it advisable 
fo r many roads now using trolleys in high-speecl service to 
change to thircl r a il. 

Assuming that a se rvice, as shown in Run Sheet, F ig. 2, 
has been adopted, third rail and train control have been decided 
upon, and the road is to be built in a manner successfully to 
compete with the parallel steam line, while at the same time 
keeping the investment as low as is consistent w ith per­
manency, the details of construction are next to be considered. 

T he Consolidated Railway & Power Company, of Salt Lake 
City, has recently completod a car house with a capacity of 
thirty-five cars to replace one burned down last September. 
T he company is also double tracking considerable of its single­
tra c: k mileage, and is building a 5-mi le extension to Sandy. 
T hi s fa ll the company expects to change a ll of its rollin g stock 
tc. double-track cars. O n Feb. 1 the company rai sed the wages 
of employees to 20 cents an hour for the fir st year, 22¼ cents 
duri ng th e second year of empl()yment and 25 cents an hour 
after the second year. During the E lks Carni val in Salt Lake 
Ci ty recently the cars of the company carri ed over 100,000 
passengers during one day. Eighty cars were in operation 
during thi s carnival. 

THE EXPERIENCE OF MASSACHUSETTS IN STREET 
RAILWAYS * 

BY LOUIS D. Dl<ANDEIS 

T he aggregate length uf street railway surface lines in 
M assachusctts, Sept. 30, 1902, was 2086 miles, as compared 
with 2106 miles of steam railroad lines, not counting in either 
case second or additional tracks or sidings. Of these street 
ra ilway lines, 1172 miles have been constructed since Sept. 30, 
1895. The average clividencl paid on the outstanding capital 
stock during the year ending Sept. 30, 1902, was 5.23 per cent. 
It is believed th at the street rai lway mileage in Massachusetts 
is larger in proportion to area and population than in any other 
State of the Un ion, and that the transportation facilities com­
pare favo rably with those afforded elsewhere. 

The lVIassachusetts system of street rai lway su rface lines 
has been developed under a law havi ng these peculiar features: 
F irst, a revocable fra nchi se; second , an effective prohibition of 
stock wateri ng; third, an effect ive system .of franchise taxes. 

TI-IE REVOCABLE r-R ,\NCI-IISE 

Locations are granted in cities by the Doard of A ldermen, 
and in towns by the Selectmen, subject in each case to the 
approval of the State Board of Railroad Commi ssions.t The 
A ldermen in citi es and the Selectmen in towns have likewise 
the power, subj ect to the approval of the Railroad Commis­
sioners, to revoke the franchise of any surface street railway 
at any time after the expiration of one year from its open ing 
fo r use " if the public necessity and convenience in the use 
of streets" so require. 

While the right to revoke locat ions has not been frequently 
exercised ( except as an incident to changi ng routes or a ltera­
tion of streets), the right of revocation has been fully sus­
tai ned by the Supreme Court, ancl is universally recognized in 
practice. The grant of the location is substanti ally a li cense 
during good behavior. T he existence of the right of revocation 
has proved an effective means of securing to the people proper 
transportation faci lities. 

T he process by which reasonable demands of the people for 
better transportati on faciliti es or lower fares a re ordinarily 
securecl , is thi s: A demand is presented in the first instance 
to the company, not by the local authorities, but by a voluntary 
committee fonned to represent the people. If the company does 
not yield to the demands of the community thus expressed, 
there fo llows a petition to the Railroad Commissioners. T he 
Boarcl gives a public hearing, at whi ch the petitioners and the 
company arc usually represented by counsel. The decision 
is renclerecl in the form of a recommendation, for the Rai lroad 
Cpmmissioners have little compulsory power. Largely because 
of the reserved power of revoking locations, such reasonable 
clemands of the local public, if approved by Railroad Commis­
sioners, usually result in immediate compli ance on the part of 
the company with the recomm enclations of the Board. 

A marked instance of the influence of thi s reserved right of 
revocation is furn ished by the struggle for a 5-cent fare re­
cently conducted by the inhabitants of Roslindale. Roslindale 
is a station on the Dedham liranch of the New York, New 
Haven & H art fo rd Railroad, 6¼ mile s from the heart of the 
city, in the suburban district of Boston , known as 'vVest Rox­
bury. A round this stat ion is a thickly se tt led region occupiecl 
largely by people of small means. T he \ Vest Encl Street Ra il­
way system, which is leasecl to the Rnst ()n Elevated Railway 
Company, docs not extend in thi s direction beyond Fo rest 

* l'apcr r ea r! at J\ia1ic,11 a l l<>'1\'Cntinn o n i\funicipal t lwn cr ship an,l I'ublic 
Fran chi ses, New York, Feb. 2ti, ]()03. 

t A li mited power is vested a lso in the Rail road Commi ssioners to grant a 
location which is required as a co nnecting link between locations already 
granted to the same company in two other towns or cities, if the local authori­
ties have failed to grant, or have refused to act upon, the locations applied 
for for s uch purpose. 
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Hi lls, a statioi1 about a mile nearer City Hall. The street rail­
way service beyond Forest Hills throughout vVest Roxbury, 
including about 8 miles of lihes; is conducted by an independent 
tompany known as the Old Colony Street Railway Company. 

The inhabitants of Roslindale, although having the double 
faci lities of steam railroad and st reet railway, beli eved them­
selves less favored than other portions of the outlying districts 
of Boston, because they were deni ed a 5-cent fare to the heart 
of the city. The lowest possible fare on the steam railroad is 
at the rate of 6 6-8 cents. By the street railways the fare is 
ro cents, as the passengers have to travel over both the Old 
Colony and the Boston E levated-VI es t End system in going to 
and from the heart of the city. No system of free transfer 
between the two lines exists. 

The effort was made first to secure from the steam road a 
5-cent fare to Roslindale, but the Railroad Commissioners re­
fu sed to recommend the reduction. An application was made 
to the Boston E levated Railway Company to extend its surface 
lines to Roslindale and beyond. T hi s was found to be impos­
sible, because the only available avenue was occupied by the 
tracks of the Old Colony Street Ra ilway. Apr,lication was 
then made to the Board of A ldermen to have locations of the 
Old Colony System revoked in order that the same locations 
might be granted to the vVest E nd Company. 

The demand for a 5-cent fa re, which originated with the 
residents of Roslindale, had meanwhile spread generally to the 
inhabitants of the whole of vVest Roxbury, which extends to a 
point ro miles from City Hall. The request for the revoca­
tion of the location enjoyed by the Old Colony Street Railway 
Company, supported by the residents of a large section of the 
city, became so formidable that the two street railway com­
panies recognized the necess ity of yielding to the people's 
demands. An act was accordingly passed at the 1902 session 
of the Legislature, by which the Boston E levated-West E nd 
system is authorized to lease all of the line of the Old Colony 
Company within the limits of the city of Boston. The lease 
has just been submitted to the Rai lroad Commissioners for 
their approval. Thus the people of the whole of West Rox­
bury wi ll secure the 5-cent fare and through lines to the hea rt 
of the city. 

PROHIBITION OF STOCK WATERI NG 

T he aggregate capital stock of the Massachusetts surface 
street railways on Sept. 30, 1902, was $47 ,653,028; the aggre­
gate indebtedness, fund ed and unfunded, was $55,894,052.67 ; 
their aggregate net capital investment was $100,766,796.93 ; 
their aggregate net assets we re $105,006,087.38; of which 
$24.120,358 consisted of real estate, machinery and other 
permanent property, and $20,75-1-.384 of equipment. The 
cost of construction was $55. 130,759. The average construc­
tion cost per mile of line, as charged in the accounts, excluding 
real estate, machinery and equipment , is $26,428.93. T hi s low 
construction charge ( including, as it does, second tracks and 
sidings) is accounted for by the fact that the locations granted, 
heing revocable. are not treated as an asse t in Massachusetts. 

The cash capital actually invested in Massachusetts surface 
street railways is probably in excess of the sum of $100,766,-
797.93, which appears as th e net capital investment ; for while 
the stock of many companies has been, to a slight extent, 
watered, in spi te of the statutory prohibitions, thi s watering 
has been more than offset by the large amount of stock issued 
and sold under the law at a premium, when issued to increase 
capital. 

This substantial pr evention of stock watering has been ac­
co111plished by means of the following provisions of law: 

1. T he original authorized capital must be fully paid in in 
cash at not less than par before any certificate of stock can be 
legally issued, before the company can be authorized to do busi­
ness, before the issue of any bonds can be authorized and before 
any increase of stock can be made. Furthermore, until such 

payment, directors are made personally liable on all debts and 
contracts of the company. This provision secures the payment 
in cash substantially at par of the whole original authorized 
capital. 

2. The issue of all bonds and of any increase of stock in ex­
cess of the original capital is limited to such amount as the 
Railroad Commissioners shall, after a public hearing, deter­
mine, will realize the sum which has been properly expended 
or will be reasonably required by the corporation for proper 
corporate purposes. No stock can be issued at less than par. 

These provisions not only prohibit stock dividends in any 
form, but actually prevent them. Thus, the Massachusetts 
electric companies ( which control the Old Colony Street Rail­
way Company and the Boston & Northern Street Railway 
Company) in June, 1902, applied for an issue of $1,250,000 of 
stock of the former and $2,250,000 of stock of the latter. The 
Railroad Commissioners authorized an issue only of $948,700 
of Old Colony stock and $1,797,300 of Boston & Northern 
stock, requiring the former to be sold at not less than $no per 
share and the latter at not less than $130 per share. 

In July, 1902, the Boston Elevated Railway ( which, in this 
respect, is subject to the same provisions of law) applied to 
the Railroad Commissioners for leave to issue $5,000,000 ad­
d itional stock to pay for construction, equipment and land 
damages. The Railroad Commissioners authorized the issue of 
only $3,300,000 of stock and required the stock to be sold at 
not less than $155 per share, that being the prevailing market 
price. 

3. No lease, consolidation or sale of any street railway can 
be made without the approval by the Railroad Commissioners 
of the terms thereof. 

Thus, in 1897, the stockholders and the directors of the West 
E nd Street Railway Company and of the Boston Elevated 
Railway Company voted that the West End Company should 
lease its system to the elevated for a period of ninety-nine 
yea rs, on the basis of the payment as rental of 8 per cent on 
both the common and the preferred stock of the vVest End 
Company. The Railroad Commissioners, after a public hear­
ing, refused to approve the lease as voted. The parties, follow­
ing the suggestions of tl~e Board, subsequently executed a 
lease by which the term was reduced to less than twenty-five 
years and the dividend on the \Vest End common stock to 7 
per cent. T he average dividend which had been paid upon the 
common stock for nine years prior to the lease was 8.6 per 
cent; but the Railroad Commissioners refused to approve a rate 
higher than 7 per cent, because, in the opinion of the Board, 
the dividends paid by the vVest E nd Company prior to that 
time had exceeded its actual net earnings, making due allow­
ance for depreciation. 

TIIE FRANCHISE TAX 

Street railway companies are required to pay, in addition to 
the ordinary local taxes on real estate and machinery assessable 
to all owners of property, a so-called franchise tax, which is 
assessed upon the aggregate market value of its capital stock, 
less the value of r eal estate and machinery locally taxed within 
the Commonwealth. The rate of this tax ( which is the same 
as that assessed upon the franchis~ of other Massachusetts 
corporations not enjoying rights in the street) is now $16.18 
per thousand. The amount collected on this tax is paid to the 
municipality in which the tracks of the street railway com­
pany are located. If the tracks extend into more thc:n one city 
or town, the tax is divided among the several municipalities 
in proportion to the mileage of main track on the public high­
ways in each municipality. The aggregate of such franchise 
taxes assessed in Massachusetts for the year 1901, including 
such taxes paid by Boston Elevated Railway Company, was 
$956,738.69, which is equal to about 1.6 per cent upon the out­
standing capital stock of all of the companies, and about 4 per 
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cent upon their gross earmngs from operation. The tax is 
small, but it is promptly paid. For instance, of the total of 
these taxes assessed for the year 1901 ($956,738.69) and pay­
able Nov. 1, 1901, there remained unpaid, on Jan. 1, 1902, only 
$2,224.75. 

Provision was made in 1898 for the payment of additional 
compensation for the use of the streets, by the act which de­
clared that "all operating companies paying dividends in excess 
of 8 per cent shall pay to the State as fran chi se tax an amount 
equal to the excess paid stockholders in dividends over 8 per 
cent, provided, however, that no tax shall be payable if the 
aggregate dividends paid to the corporation since its organiza-. 
tion do not equal 6 per cent upon its capital stock." No pay­
ments have as yet been made under this act. 

The act of 1898 also provided for a so-called commutation 
tax; that is, a specific tax, varying in amount from I per cent 
to 3 per cent of gross earnings per mile, in commutation of the 
obligations previously existing to keep streets in repair and 
cleared from snow. Payments are regularly made under this 
act. 

UNDERGROUND AND ELEVATED LINES 

In addition to the surface lines, there are in Boston ( r) 
about 1.7 miles of completed underground or subway lines, r.4 
miles are under construction, and provision has also been made 
for early construction of additional lines; ( 2) about 6.½ miles 
of completed elevated lines. 

All the underground and all the elevated lines are situated in 
Boston, and form a part of the Boston Elevated-vVest E nd 
Street Railway system. To these underground and elevated 
lines, exceptional provisions in regard to tenure and the pay­
ment of franchise compensation have been attached. 

In order to afford proper transportation faciliti es in Boston 
it is necessary that most of the important street railway lines 
should reach the heart of the city. The _s treets available for 
railways there are few and narrow. 

Prior to 1893 the congestion had become intolerable. Real 
estate values rendered the widening of streets or the construc­
tion of new ones, or the building of an elevated road in this 
region finan cially impossible. Besides, the people would not 
have permitted the dis~gurement of that part of the city by the 
erection of an elevated railway. It was accordingly determined 
to build the subway. The \Vest End Street Railway Company 
was given an opportunity to build and own the subway. It 
refused to do so, partly on the ground that, having but re­
vocable rights in the surface line, the investment would not be 
prudent. The city was forced to build the subway itself. The 
act providing for its construction authorized leases to operating 
companies for a period not exceeding fifty years. 

Soon after the passage of the act in 189._i., the people realized 
that a lease of the subway for the full term of fifty years would 
seriously impair the control by the community of its local trans­
portation system. Public agitation resulted in an amendatory 
act reducing the limit of any lease of the subway to twenty 
years. The first subway act provided for the compulsory re­
moval of the surface tracks along the line of the subway on 
Tremont Street and Boylston Street, for a distance of about a 
mile, where the greatest congestion prevailed. It was clear 
that the West Encl Company would, in order to connect several 
of its surface lines and mainta in possession of th e field, be 
obliged to take a lease of rights in the subway. 

In 1896, before the completion of the subway, the West E nd 
CompaMy consented to take a lease of the subway for twenty 
years from its completion, at a rental equal to 4¼ per cent of 
the cost of construction- a rental sufficient to pay interest 
and to provide a sinking fund whi ch will pay for the subway in 
about thirty-seven years. 

In 1897 the promoters of the Boston Elevated Railway Com­
pany, having bought an old and impracticable charter from the 
original owners, secured from the Massachusetts Legislature 

radical amendments thereto, which rendered the construction 
of an elevated line financially possible by allowing the elevated 
line to lease the vVest End system and use the subway, and also 
secure the surplus earnings of the surface lines. 

The amended charter enabled the company to acquire, so far 
as the line should be built, within ten years from the date of 
the act, a substantially permanent franchise in many of the 
principal streets of a large part of the Boston Metropolitan 
district, authorized a lease of the vVest E nd Rai lway surface 
lines, together with the subway, provided for an extension of 
the subway to connect with the proposed elevated line to Cam­
bridge, and for a tunnel under the harbor to connect with the 
East Boston surface lines. It contained also provisions pro­
tecting the company for a period of twenty-five years from the 
date of the act from a compulsory reduction of the fares below 
5 cents or the imposition of any additi onal special franchi se 
taxes. 

If the locations thus granted to the Elevated Company were 
all built upon, the E levated Company would have a substan­
tially completed and independent street railway system, and 
Boston would necessarily lose, to a great extent, the control 
which it now enjoys over its transportation lines. But only 
that portioq of the elevated road has been built-about 6..½ 
miles-which it was necessary to construct in order to prevent 
the lapse of all charter rights. It is not probable that any more 
will be built except the extension to Cambridge, which the 
charter also makes oblig.atory, for heavy land damages render 
the cost of elevated lines in Boston so great that much ad­
ditional construction is. a financial impossibility. 

The construction of the elevated railway was undertaken 
probably less with a view of promoting rapid transit than for 
the purpose of capitalizing th~ surplus earnings of the vVest 
E nd system and of securing, in connection "-'ith a long lease of 
the West End lines, a control of the transportation system of 
Boston and vicinity. This purpose was frustrated, however, in 
spite of the exceptional privileges granted to th e E levated Com­
pany, by the determined struggle of the people to retain control 
of the transportation system-a struggle in which they were 
supported by the Railroad Commissioners and aided by peculiar 
local conditions which soon made further legislation necessary. 

The elevated trains pass for a distance of 1.7 miles through 
the subway. No elevated line could, by reason of heavy land 
damages, be built through the heart of the ci ty. The two ends 
of the elevated road must be connected by some line through 
the heart of the city, and a subway is the only feasibl e method. 

Before the elevated road was in operation it became evident 
that an additional subway through the heart of the city would 
be required, because the existing subway was insufficient to 
vrovide for the large and increasing traffic. Upon the opening 
of the elevated lines and their use of the subway, it was found 
that the existing subway was not only insufficient , but by reason 
of numerous curves and because of other features,. was not well 
adapted for use by elevated trains. 

In 1900 the construction of an additional subway was 
petitioned for, and th e Boston E levated Railway Company 
undertook to secure the right to build that subway and also the 
Cambridge Street subway at its own expense, and to own them 
practically in perpetuity, and also to secure an extension of the 
lease of the existing subway fo r another term of twenty years­
that is, until 1937. T his effort of the E levated Railway Com­
pany was vigorously opposed by the people as leading to a 
surrender by the people of their control of transportation in the 
Metropolitan district. 

After a contest conducted throughout the Legi slatmes of 
1900, 1901 and 1902, the railway company was obliged to yield 
si1bstanti ally every poin t to the demands of the people, and 
finally assented to the passage of an act which provided for 
construction of one or more subways by the city, to be leased 
to the Elevated Rai lway Company for a term not exceed ing 
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twenty-five years, at a rental of 43/2 per cent upon its cost. In 
this long struggle the P ublic Franch ise L eague and the Asso­
ciated Board of Trade took the leading part, on behalf of the 
people. 

Boston has thus, it is believed, established conclusively the 
policy of retaining control of its transpor tation system, and also 
of securing co-operation ( although at present but a small one) 
for the use of its streets by railway corporations. Boston will 
own all the subways, which are the connecting links in both 
the elevated and° surface systems through the heart of the city. 
\IVithout these subways no practical elevated system is possible, 
and no surface system could be successfully operated. So long 
as Boston retains this ownership and the right to revoke sur­
face locat ions, the city will control the transportation system 
and wi ll have power to compel the corporations to pay what 
may seem from ti me to time adequate compensation for the 
use of the streets. 

•• 
RECENT ATTACKS ON MUNICIPAL OWNERSHIP IN GREAT 

BRITAIN * 

BY ROBERT DONALD 

Two statements, frequently met with in discussions on 
municipal ownership, are intended to cause some alarm among 
those who take a superficial view. These are the rapid increase 
of local indebtedness and the steady rise in recent years of local 
taxation. "Municipal trading," as it is called, is held responsi­
ble for both. A mis leading comparison is made between the 
national debt and local debts. Between 1875 and 1900 the 
national debt decreased fr39,966,974, and in the same period the 
local indebtedness of England• increased £201 ,000,000. T hi s 
little comparison has been a fruitfu l cause of misconception. 
T he national debt represents chiefly the cost of wars. Loans 
are sti ll outstanding for the American War, for the Crimean 
War and for other wars for which there is absolutely nothing 
to show. T here are few assets to set against the national debt. 
T he assets of municipali ti es, on the other hand, outweigh their 
liabili ties. T he local debt is being paid back within an average 
period of thirty years, so that it di sappears as fast as it is 
created, as we are just now passing through a period of ex­
ceptional activity in local government. \Vithin recent years the 
whole system of local government in ru ral districts and in 
smaller towns has been reformed. Over 35 per cent of out­
standing loans are borrowed fo r undertakings which are of a 
productive character, and are therefore profitable investments 
for the community. An increase of debt represented by such 
assets as water, gas, tramways and electricity undertakings 
need cause no alarm, and the financia l security of mun)cipalities 
is good, although in consequence of the South African War 
they have had to pay increased interest in recent years and 
have not ahv.ays received all the money they asked, but in thi s 
respect English industrial concerns have found themselves in 
the same position. 

TAX ATION DECREASE D BY MUNICIPAL INDUSTRIES 

The developments which have taken place in the functions 
of local governments, in the advance of sanitation, the pro­
gress of education, and the reform in poor law administration 
are chiefly responsible for the rise in local taxation. At any 
rate, the extension of municipal ownership is not the cause. 
On the contrary, the public management of municipal services 
has been the means of frequently relieving the local rates. 
The Manchester City Counci l, fo r instance, last year had sur­
plus profits amounting to £85,000. During the last five years 
the surplus profits from its markets, gas, electrici ty and tram­
way undertakings used in aid of local taxation amounted to 

* Abstract of paper read at the National Convention on Municipal Owner­
ship and Public Franchises, New York, F eb. 25, 1903. 

£442,120. I n the same period it lowered the charges fo r water. 
T hese surplus profits remain after interes t on capital has been 
paid and payments set aside fo r a redemption fund. T he 
surplus profits from gas, markets, electric lighting and water 
under takings of Bolton during the last five years were £200,-
465, and Bolton, which is one of the cities which has ca rried 
municipalization farth est, having municipal water, gas, elec­
tricity works, st reet rai lways, slaughter houses, cold stores 
and ice manufactories, has correspondingly a lower ra te in 
local taxation, although it suppor ts six free li braries, two 
museums, and ar t gallery, a technical and engineering school, 
baths, including T urkish baths, hospi tals, etc. T he population 
is about rno,ooo. 

One of the clangers seen in munic ipal progress is said to be 
in the large increase of employees it involves. These em­
ployees, however, have var ious interests and are never likely 
to act as a uni t. T heir influence in local elections is not yet 
great, as they do not all li ve within the town in which they 
work. Should they become extravagant in their demancis, or 
otherwise to exploit the governing authority, there would 
be a reac tion from which they would be the fir st to suffer. 

MUNICIPAL ACTIVI TY 

T he fo llowing table shows the compa rative growth of 
municipal and company undertakings: 

Municipali ties t Companies 
Capital Capital 

No. Expended Mileage No. Expended Mileage 
£ £ 

1882-3 .... 28 2,227,192 170½ l 13 7,523,635 501 
1888-9 ... . 29 2,959,633 243¼ ., 125 ro,704,958 706¼ 
1892-3 , , , , 35 3,105,636 274¼ l 18 I0,998,516 686½ 
1896-7,,,, 42 4,459,488 367¾ l I7 ro,405,622 663½ 
1897-8 .... 47 6, rr6,687 450 116 ro,376,282 614 
1898-9 .... 61 8,134,530 519½ ro8 ro,468,692 602½ 
1899-1900 . 70 ro,203,6o4 584¾ 107 11 ,532,284 592¼ 
l900-l, , , , 99 14,057,664 689½ l 14 12,741 ,359 616 

\Vhile public bodies, at the end of that year (March, 1901) , 
operated only 27 per cent of the total undertakings, they earned 
43 per cent of the aggregate net revenue and carried 46 per 
cent of the total number of passengers conveyed. Since 1901 
the greatest development -i n municipal t ramways has taken 
place, while many of the companies figuring in the above r e­
turns have been expropr iated. 

A lmost all the la rge cities not only own but operate their 
own tramways. T he London County Council is now oper­
ating 72¼ miles of lines; it is building, or has prepared plans 
for constructing, over IOO 1;1iles of lines; it owns and leases 
42 mi les north of the T hames. Glasgow municipality owns 
and operates rn3¼ miles within the city and in the suburbs. 
Liverpool has 90 miles. Manchester is building a system to the 
same extent. Bradford, Leeds, H uddersfield, Sheffield, New­
castle, Dundee, Aberdeen and others now own and operate 
municipal tramways. Br istol, where a company operates; 
Edinburgh, where the lin es are owned by the city but oper­
ated by a company, and Birmingham, where the time for 
municipali zation and workings has only just arrived, are the 
principal exceptions. I n E ngland and Scotland, therefore, 
companies are, with these exceptions, confined to the smaller 
towns, and even many of these, such as Dover (population of 
41,782), Ayr (population 28,624), W allasey (population 53,-
580) and Yarmouth (population 51,250 ) have successful 
municipal under takings. 

PRI VATE UNDERTAKI NGS SUCCESSFUL 

T he following tab!~ shows th at company undertakings haye 
yielded a fa ir retu rn. Good dividends have been paid whether 
the municipality constructed the lines as in Manchester, Glas­
gow and Birmingh am, or whether the companies have been 

t T hose owned by m unicipalities; some are operated by private companies, 
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allowed the free use of the streets during the currency of their 
franchise, as in London and other cities. T he Dundee Tram­
ways Company was paying 12.½ per cent when it was acquired, 
the Manchester Company ro per cent, the Leicester company 
5 per cent, the Glasgow company 10 per cent, the London com­
pany 10 per cent. There is no doub t that, even with horse 
traction, under the act of 1870, there was scope for enterprising 
companies to pay a dividend: 

Ratio ·working Net 
Expense and Revenue 

Receipts Per Mile 
Per Cent £ 

1877-8 ...................... '. 75 858 
1878-9 ... ..... ' .............. . 83 6or 
1879-80 ... .. . ................ . 82 624 
1884-5 .... . ..... . ............ . 75 786 
1889-90 ..... ................. . 74 856 
1890-1 ...... ........ . . . .... . . . 76 829 
1894-5 ...... ................ · . . 77 870 
1898-9 ...... ................. . 75 1,073 
1900-1 ...... ................. . 76 l, 100 

Return 
on Capital 

Expenditure 
Per Cent 

5½ 
4 
4 
5¼ 
5¾ 
5½ 
5¾ 
6½ 
s¼ 

DELAY IN ADOPTING EL ECTRI C T RACTION 

It is frequently stated that the Tramways Act of 1870 not 
only delayed the introduction of electric traction, but is also 
responsible for the backward state of the electrical engineering 
industry in this country. It is pointed out that much of the 
electric plant now used in England is of American manufac­
ture, and the opponents of municipal ownership blame munici­
pali ties for thus injuring British manufacturing industries. 
These statements, as a matter of fact, are entirely beside the 
mark. The backward state of electrical engineering in Eng­
land-the fact that electrical manu:facturers were not ready 
to supply the home market-has nothing to do with municipal 
ownership. American manufacturers are supplying machinery 
in all branches of British industry. Every shoe manufactory 
has to rely on American machinery. T he postoffice goes to 
Chicago for its telephone instruments. T he Morgan-Gardiner 
Company, of the same city, are now equipping hundreds of 
mines in England with electrical coal cutting machinery. 
American labor-saving machinery and machine tools are every­
where. They are all of American invention as well as of 
American manufacture. 

When the boom in electric traction came along, the A meri­
can manufacturers were ready to supply the market; the 
British manufacturers were not. It was just the same when, 
a few years ago, American manufacturers anticipated the great 
boom in cycles and flooded the English market with machines. 
It did not require great perspicacity to perceive, eight or nine 
years ago, that in a very short time street railways in British 
cities would be electrified, whether the municipalities exer­
cised their option to take control or whether the company 
system continued. The electrical manufacturing engineers did 
not rise to the occasion. They were not ready to supply the 
demand. Consequently the fir st orders for electrical plant had 
to be sent to America and Germany, and the British manu­
facturers are still unequal to supply all existing demands. 

While tramway legi slation is -not responsible for the back­
ward state of English engineering enterprise, there is no doubt 
that it did somewhat retard the introduction of electric trac­
tion. 

FARES ON AMERICAN AND BRITISH TRAMWAYS 

Many comparisons are made between the system of fares on 
American and British street railways. The American system 
has been adopted on the Central London E lectric Underground 
Railway, where a uniform 4-ccnt fare is charged. This line is 
chi efly used for long-distance traffic. The system which is pre­
ferred in England is that of cheap fares for short distances. It 
will be found, I think, that while America gives many examples 
of long distances at cheap fares the profit of the street railway 
companies comes chiefly from the short-distance passenger. 
For one person who wants to travel a long di stance ten want 

to travel short distances. The long-distance journeys are only 
per formed by people going to and coming from town. Experi ­
ence has proved that what is most needed in British towns is a 
low fare tor shor t distances. The average fa re in Glasgow is 
less than 2 cents. The majority of the people t ravel short dis­
tances for 1 cent. The same is the case with the London 
County Council's Municipal Tramways. A gain, on the Metro­
politan Underground Railway in London, which has a total 
distance of 64 miles, while the fares vary from 2 cents to $1.80, 
the average fa re is less than 4 cents- again demonstrating 
clearly that low fares for short di stances suit the E ngli sh 
public. It will not be possible to get uniform fa res in E nglish 
towns until that fare is reduced to the minimum coin usually 
current, viz., ,½d., or I cent. The prospect is not impossible, 
as, with the economies which will follow electric traction, the 
average fare, which is now in a number of cities ¾d., or r ,½ 
cents, may before long be reduced to a universal .1/z d. 

GLASGOW STREET RAILWAYS 

The best example of successful operation is to be found in 
Glasgow. Under the municipality the passengers carried on 
the street railways have increased in seven years from 57,000,-
000 to 163,500,000. The revenue from the cars, notwithstand­
ing the great reduction in fares, has increased from 10.26d. 
to 11.90d. per car-mile. So great, however, were the profits of 
the under taking that the corporation have been able to recon­
struct the whole of the permanent way out of revenue. It has 
also set aside large sums for depreciation, and accomplished 
the feat of keeping the track in perfect condition and of writing 
down the whole of the horse equipment out of existence-all 
from the profits of seven years. Early last year, therefore, the 
Glasgow Corporation were able to start its electric traction 
system unburdened by any capital expenditure for the old horse 
car service. Besides laying aside ample reserve funds, the 
Corporation pays a mileage rate to the city funds, amounting 
last year to £12,500, on the same basis as the former company 
did. The capital of the tramways is borrowed for thirty-one 
years. Two and a half per cent is set aside as a sinking fund 
and invested at 3 per cent, which wi ll wipe out the loan in that 
period. New loans incurred are treated in the same way. It 
is the custom of municipal undertakings-well illustrated in 
the case of Glasgow-to keep down the capital account, and 
to draw largely from their revenues for renewals, etc. 

---•·♦----

IMPROVEMENTS IN SALT LAKE CITY 

The Consolidated Railway & Power Company, of Salt Lake 
City, has laid a considerable amount of 72-lb. Shanghai rail i.n 
the business district of the city during the last year. This rail 
is laid in paved streets by bringing the head of the block close 
up against the head of the rail on the outside of the track and 
leaving a space of about 1,½ ins. between the rail and the 
paving on the inside of the track. This construction has proved 
very satisfactory, and will be used as standard in future city 
construction. In dirt st reets a 60-lb. T -rail is the standard. 

The company is now operating a daily service of about six ty 
cars, and ex pects to add five or six more cars during the 
summer. P ower is being purchased from the Union Light & 
Power Company, which has three water-power plants, one a t 
Ogden and two in the Cottonwood Canon. A fourth plant is 
being installed at Bear River, and the company is also building 
a steam plant of from 2000 hp to 3000 hp fo r reserve purposes 
in Salt Lake Ci ty on the River Jordan. From 1500 hp to 2000 
hp is being purchased from this company by the Consolida ted 
Railway & Power Company. 

The Consolidated Railway & Power Company has, however, 
under consideration the construction of a steam plant of its 
own for future use, to be built in Salt Lake City. 
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EUROPEAN AND AMERICAN METHODS AND RESULTS 
COMPARED * 

BY ROBERT P. PORTER 

Whatever selfish interests first promoted the campaign 
against municipal trading in Great Britain, t he movement is 
rapidly gaining ground and the attitude of the municipal 
officials throughout England has undergone a dec ided change. 
A t fir st all criticism was treated with singular contempt. We 
were told it was the work of "disappointed company pro­
moters," "a conspiracy of the E lectric Combine," and, fi nally, 
the " machinations of the agents of American trusts.'' T he 
British public is not easi ly frightened, and with accumulating 
rnunici pal indebtedness and increasing local taxation the plain 
every-day ratepayer who has no axe to 6Tind is beginning to 
ask for an accounting. In response, elaborate tabulated state­
ments and stat ist ical exhibits have been prepared and sent 
broadcast, some of which are mar vels of mun icipal accounting, 
and from now on it may fa irly be assumed that both municipal 
trading and muni ci pal socialism in Great Britain have been 
compelled to assume the defensive. Property owner s' and rate­
payers' asscciations a re forming all over E ngland, and the 
United Property Owners' and Ratepayers' Associat ion of Great 
Britain is assuming na tional importance. The Industrial F;·ee­
dom L eague, an association fo rmed '' to free private enterprise 
from undue interference and from rate-a ided competition," is 
a lso gaining ground in a ll parts of the Kingdom, and must 
continu e to increase its influence, as the ra tepayers realize the 
gravity of the abuses creeping into administration of local 
affair s. 

Besides the numerous industries at present being carried on 
by British municipalities, we find among the powers applied 
for the manufacture of steam engines, dynamos, gas and elec­
tric fittings, and paving materials, cold air storage, ice manu­
facture, milk supply, concert rooms, shop, saloon and refresh­
ment rooms, hotels, cycle tracks, etc. Tramcar factories have 
been establi shed, and even a brass foundry to make fittings. 
Municipal telephones are yeing undertaken, and a sys tem of 
universal fire insurance is being discussed. Municipal banks 
and the issue of municipal bank notes, municipal pawnbroking, 
municipal bakeries, and even municipal public-houses, have all 
been seriously suggested. l\I uni cipal colEeries h ave been under 
discussion in the north of E ngland, and the Bradford Corpora­
t ion ha s actually proposed to supply coal for reta il consump­
tion. To the commonplace duties connected with public health, 
building regulation , streets, policing, protection from fire, care 
of parks, we must add all these more intri cate businesses. 

RAPID INCREASE OF LOCAL DEBT 

It is impossible to watch the present mac! rush of British 
municipalities into all sorts of specula ti ve industries without 
being reminded ot the early experiences of some A merican 
States which ended in repudiati on. Perhaps the most striking 
fact whi ch the last annual report of the British Local Govern­
ment Board ( 1901-2) brings out is the extraordinary rapidity 
with which the internal debt of the country is increasing. Last 
year sanction was given to loans amounting in the aggregate 
to no less than $144,677,465, and the average amount added 
in each of the last three years has been only j ust short of 
$125,000,000. Never before has there been any approach to 
these figures. In 1891 the sum was $37,02 1,495, while the 
average for some years previously had been about $25,000,000 
annually. If we go furth er back, we find that in 1874-75 the 
entire outstanding debt of British local bodies was just short of 
$465,000,000, while in 1899-1900 ( the latest year for which 
exact figures are avai lable) the amount was nearly $r ,470,000,-

* Abstract 0f pap~r presented at the National Convention on Municipal 
Own ership and Publi-:: Franchises, New York, Feb. 25. 

ooo, and at the present time it may be roughly reckoned as 
$1,650,000,000. In 1875 the local debt was about $ 2 0 per head 
of the populat ion. It is now over $50. 

D uring part of this period, between 1880 and 1890, municipal 
debt in the U ni ted States decl ined from $13.64 to $rr.48, and 
county debts from $2.47 to $2.27 per head of the population. 
T he returns for 1902, so far received by the Census Office, indi­
cate a slight increase per cap ita of debt between 1890 and 1902, 
but a decrease when compared wi th 1880. I t will be noted that 
local indebtedness in the U nited States is relatively much less 
per capita than in E ngland. As the figures fo r the 137 cities, 
so fa r tabulated, in 1902 show a decrease from the per capita 
figure of 1880, t he total deb t per head of populat ion in the 
United States in 1902 will probably fa ll far short of the E ng­
li sh figure of 187 5. 

IN DUS T RIES A BURDEN U PO N THE RATES 

T he excuse offered for the enormous increase of local debt 
in E ngland is that a conside rable par t of it has been contracted 
for productive industries, and these estimates range from 35 
per cent to 50 per cent. But the profits from many of these 
concerns, under municipal management, are very small indeed. 
T he only reliable estimate on these profit s may be found in a 
paper which Si r H enry Fowler read as president of the Royal 
Statistical Society, and showed that on a bor rowed capita l of 
$416,895,000, with an average annual income of $44,490,000, 
upon which only the sum of $405,835 had been set apart fo r 
deprec iation, or about one-eigh th of r per cent, there was an 
average net profit for the five years ended l\fa rch, 1898, of 
$1,85 1,705, or about one-half of r per cent on the outstanding 
debt which the Local Government Board then put at $359,-
415,000. 

It must be very tiresome fo r the Brit ish ra tepayer to hear 
so much about the "profi ts" of municipal ente rpri se, when 
throughout the ki ngdom year afte r yea r surely and steadily the 
rates are increasing. In England and Wales in 1875 the aver­
age amount of rates raised by local auth orit ies was 3s. 3d. in 
the pounds of valuation, or about $4 per head of popula tion. 
T he rateable value was then $578,230,000. In 1900 it was 4s. 
r rd. in the pound of valuation, or per head of population about 
$6.38, whi le the rateable value had increased to $878,110,000. 
The sum total raised from rates was in 1875 $95,990,000, but 
in 1900 it had ri sen to $203,670,000, being an increase of $107,-
675,000, or r 12 per cent. But whereas in 1875 the grants from 
imperial taxat ion were only $8,405,000, in 1900 they amounted 
to $61,265,000, being an increase of $52,860,000, or 628 per cent. 
Moreover, whi le the rateable value of the municipal borough s 
was in 1875 $128,565,000, according to the last return in 1897 
it had increased to $256,090,000. A table prepared by a com­
petent actuarial correspondent for the "London Times" shows 
for th irty-five of the principal boroughs of E ngland ( r ) the 
total loans raised for remunerat ive works; ( 2) the municipal 
rates actually levied per pound of accessible value; ( 3) in­
crease or decrease in rates per cen t. T he figures were given 
for the years 1886-87 and 1900-01, covering a period of active 
trading. In three cases only out of the thir ty-fi ve have the 
rates been reduced. It is not contended that absolute deduc­
tions can be drawn from these figures, but it is claimed in Eng­
land by the opponents of municipal trading that the onus of 
establish ing a case for commercial enterpri se on the part of 
munic ipali ties rests with its advocates, and that so fa r they 
have failed to do it. 

DEPRECIATION NOT PROVIDED FOR 

Then, again, the impor tant question of depreciation is left 
out of account by most of the trading muni cipalities. They 
provide for the sinking fund on their debt, but renewals and 
depreciation of plant a re largely neglected, so that it is more 
than probable that by the time the debts are paid off many of 
the undertakings will have to be " scrapped." 
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In order to make clear how little provision is made for de­
preciation beyond the sinking funds, the "Times" has had the 
following table prepared, showing for the undermentioned 
municipaliti es ( 1) the total capita l expenditure on remunera­
tive works; ( 2) the average net profit or deficit for th e three 
years to 1900-01, after meeting the service of the debt, and (3) 
the annual average provision for depreciation during ten years: 

Total Capital 
Net Average 

Proli, or Deficit 
Average Annua 

Provision for 

Corporation 
Expenditure After Meeting Depreciation Dur-

on Work Service of Debt ing Ten Years 

£ £ £ 
Darrow ............. 453,042 + 8,798 None 
Birkenhead .......... 1,185,786 + 17,483 15,218 
Birmingham ......... 9,315,501 + l l,243 None 
Blackbnrn ...... ..... 2,087,081 + 3,947 None 
Bolton ......... ..... 2,263,782 + 35,680 12,597 
Bradford ........... 4,965,731 + 15,332 6,969 
Brighton ............ 1,158,355 + l r,763 4,497 111 1899 
Bristol .............. 332,573 627 None 
Croydon ............ 522,438 + 6,466 None 
Derby .............. 739,612 + 8,171 None 
Halifax ............. 1,837,469 + 24,053 None 
Huddersfield. ....... 2,3I l,554 + 11,099 4,425 
Hull ................ r,118,140 + 12,860 340 
Leeds ............... 5,070,623 + 44,546 None 
Leicester ............ 2,124,553 + 40,321 200 
Liverpool ........... 8,175,918 + l 17,584 None 
Manchester ......... *15,290,037 108,353 None 
Northampton ........ 403,440 + 3,706 None 
Nottingham ......... 2,530,588 + 49,790 2,087 
Oldham ............. 1,986,861 + 14,869 None 
Portsmouth ......... 292,390 + 1,916 None 
Rochdale ........... 1,183,855 + 5,276 None 
St. Helens ........... 701,075 + 9,150 None 
Salford ............. 1,415,891 + 26,041 None 
Scarborough ( 1899-00) 261,887 + 853 IOO 
Sheffield ............ 4,385,109 + 21,465 9,384 
Southampton ...... . . 544,137 + 3,313 None 
Stockport ........... 1,098,933 + ro,054 None 
Sunderland. ........ 344,656 + 4,174 None 
Swansea ............ 758,563 8,906 None 
W ol ver hampton ... . . 490,313 + 8,782 123 
York ............... 129,327 + 995 None 

* Including the loan to the ship canal, which cost upwards of £200,000 per 
annum in interest, etc. 

In commenting on th,e above table the writer says: 
ft will be observed that in many cases a provision of 1 per cent 

for depreciation would more than wipe out the profits and leave 
su4',tantial deficits. The worst of any figures of this kind is that 
all manner of important facts and financial juggling may be con­
cealed behind them, and one has great difficulty in getting at the 
truth. 

This is what may be called the "depreciation test," and unless 
a municipality can meet it fairly and squarely as set forth in 
the above table as well as the "debt" and "taxation" test, it is 
of little avail to try and figure out the so-called "profits" of 
municipal trading. 

PRICE OF SECURITIES REDUCED 

In an address to the Glasgow Chamber of Commerce A rthur 
Kay referred to the change in the taste of the investor for 
municipal loans: 

In 1896 Glasgow Irredeemable 3½ per cents stood at 139½; they 
are now 118. Glasgow 2½ per cents redeemable 1925- 40 were 
ro3¼ in 1896; now they are at 86. How's that for the credulous 
investor who believes in the "unlimited security" put forward by 
the borrowing Corporation of Glasgow? 

Mr. Davies also touches on this phase of the question: 
The London County Council , which has the best, because the least 

burdened of all the municipal securities, has just placed a 3 per 
cent loan at less than 98½. Another large town recently made an 
issue of two millions of 3 per cent stock at the price of 94. The 
public only subscribed for about IO per cent of the amount offered. 
There are other indications that several corporation s have already 
felt the pinch of impaired credit. Some of the expedients to which 
they have been driven arc at best questionable. 

COMPARISONS SOMETIMES DANGEROUS 

Comparisons, if not always odious, are generally dangerous, 
and when one attempts to make them between two countries 

like Great Britain and the United States there is always the 
ri sk of having all your labor wasted in the general conclusion 
that perhaps after a ll Engli sh methods suit England Lest and 
American methods suit America Lest. The form of municipal 
government differs widely in the several geographical divisions 
of our own country, and this difference is even more accen­
tuated when we come to compare the fundam ental laws which 
govern British municipalities with the State laws under which 
our own cities are administered. At the best, then, we can only 
hope to make a few carefu lly selected comparisons under like 
conditions that would be of the slightest value. The attempt 
to do this even might prove di sastrous, for there has already 
been so much quarrelling over details of municipal trading that 
we are beginning to lose sight of the important principles in­
volved. In short, it will be almost impossible to take up and 
compare the relative merits of individual enterprises in English 
cities with those of American cities. Such, of course, would 
make my paper, in the first place, unreadable; it would start a 
discussion on details instead of broad principles, and would not 
aid the convention in reaching conclusions that wi ll be helpful 
to those who are called upon to vote on the question. 

MUNICIPAL STREET RAlLWA YS 

It is further assumed that the American municipal trader has 
hardly traveled far enough along the road of municipal social­
ism to ser iously discuss the taking over of the liquor traffic, the 
bakeries, the supply of milk, the pawnbroking business and the 
issue of municipal bank notes. Perhaps for the present pur­
poses it may be wise to confine ourselves to the productive in­
dustries, the management and control of which lies at the basis 
of the controversy now so actively waged in England, namely, 
tramways, gas, electric lighting, telephones and the housing of 
the working classes. I have purposely omitted the water 
supply from the above list, because it is so generally regarded 
in the United States as a legitimate function of municipal ad­
mini st ration, and I have repeatedly suggested to my friends on 
the London County Council the wisdom of purchasing and 
managing the water supply of the metropolis before they under­
take the hundred and one other things of minor importance 
which can, with proper regulations, be done so much better by 
private companies. 

As by far the largest municipal development in Great Britain 
just now is in connection with the tramways, it has been 
deemed advisable to treat this branch of the subject as fully as 
possible. The last available Board of Trade report on tramways 
for the year ended March, 1901, show that there were ninety­
nine municipal street railways in the country, with a mileage 
of 700 miles; the capital expenditure upon these was over 
$70,000,000. The companies had 114 undertakings, with a 
mileage of 616 miles and a capital expenditure of over $52,-

500,000. Long before Great Britain is adequately supplied with 
electrical street railways, the capital account will have in­
creased to $500,000,000. 

The change from horse to electric power by the municipali ­
ties which have taken over their tramway system has not been 
carried out with anything like rapidity. Even the most pro­
gress ive of municipalities and those most enamored of trading 
projects, dilly-dallied over the problem of conversion for a 
quite unnecessary period; and in the hands of local authorities 
the progress of electric traction has been extremely slow. Al­
though their ne,v-found sphere of municipal trading was very 
attractive, they were at that time extremely cautiou s about 
embarking public money in speculative enterpri ses. When the 
hold few made the plunge the others followed gradually, ac­
cording to the fashion of municipalities. There was no in­
clination to run even the most elementary of risks, and so far 
as interurban electric lines are concerned, the part which the 
local authorities have played for many years has been prac­
tically nil. 

The parochial spirit of municipalities has been evinced in 
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their dealings with each other, perhaps more strongly than in 
their relations with companies. Next door neighbors are not 
always the best friends; and municipalities are in this respect 
very human . • The natural pride of each of them in their 
municipal achievements has an obverse in the natural jealousy 
of the achievements of others. There is no necessity to dwell 
on this well-known aspect of municipal li fe, but it must, at 
least, be referred to in order to explain why municipalities have 
not done much to develop isolated tramway systems into inter­
urban networks. It will be particularly interesting to me to 
hear how those of my own countrymen who favor municipal 
ownership regard this sort of playing at modern locomotion. 
How, with such restrictions as these and such local interfer­
ence, we could have established the great interurban street rail­
way systems centering in Boston, Chicago, Detroit, Pittsburg 
and Cleveland, to say nothing of New York and a dozen other 
cities which will at once suggest themselves, I do not know. 
Could anything but private enterprise have linked up Minne­
apolis or St. Paul? I think this phase of municipal ownership 
deserves special attention, for herein it shows one of its 
greatest weaknesses. 

THE MAINTENANCE OF ELECTRIC CAR BODIES 

The regular monthly meeting of the New England Street 
Railway Club was held in Wesleyan Hall, 36 Bromfield Street, 
Boston, on Thursday evening, Feb. 26, 1903, with President 
Farrington in the chair. The subject of the evening was ''The 
Maintenance of Electric Car Bodies,'' and the principal speaker 
was Harry Libby, superintendent of car shops of the Boston 
E levated Railway Company. 

Mr. Libby began by stating that he would endeavor not to 
confine himself entirely to the woes which confront the car 
painter, and said that painting bears the same relation to car 
maintenance as does clothing to the human body. In all cases 
the painter and builder should co-operate, as the final success 
and lasting qualities of such work depend very largely upon the 
p,opcr application of suitable paint and varnish. All parts 
should be thoroughly coated with lead and oil, as almost all 
decay of woodwork and rust of metal work can be traced to 
neglect in painting, and where rusting once starts, it is well 
nigh impossible to prevent the action from continuing. Oc­
casional renewals of the coating produce a result both economi­
cal and pleasing to the eye. 

Much has been written and said in regard to the preservation 
of the rolling stock of steam roads, but the trials of a master 
painter in charge of a street railway car shop are usually far 
in excess of those found in steam railroad practice. Most 
steam road shops have but one body color to handle, wh ich is 
a far simpler proposition than the electric road, with its differ­
ent colored routes and numerous pigments required. In the 
street railway shop the work is at tlie mercy of the color 
grinders, but they are greatly needed in these days of push and 
hustle. 

Uniformity of shade for cars of the same route is very im­
portant. Even the be~t colors may be injured by careless hand­
ling after selection, and durability and adaptability are points 
which demand careful consideration. The master painter 
should be economical and yet at the same time make plenty of 
careful tests and determine the strength, purity and quality of 
his materials with as much exactness as possible. The time 
has passed when a car can be tied up in the shops long enough 
to give it a painting as thorough and finished as would be given 
to a carriage. 

T he object of the painting department is not to produce dis­
play or embellishment, for very high-class decorative painting 
is prac tically wasted as far as the appreciation of the pas­
sengers is concerned. Protection and durabili ty of the rolling 

stock should always be kept in mind as the prime objects to 
be sought. Cleanliness and wholesome appearance at minimum 
cost are also requisites of importance. Cars should not be left 
long in the shops on a busy road. E lasticity is also highly 
desirable in paint and varnish, and it is folly to incorporate any 
clements whi ch produce a hard, brittle surface. Successive 
repaintings a re costly, and it is a waste of time to apply re­
peated coats in the endeavor to get a coating like that on a 
private carriage. In preparing to paint the gloss on the first 
coat should be removed, but it is poor practice to remove 50 
per cent of the most valuable material on the car in order to get 
a smooth surface. Quick drying paint and varnish have no 
place in a street railway shop. The continuous neat appearance 
and lasting qualiti es of the cars more than justify the use of the 
best paints and pigments which can be obtained. 

No rust should be allowed to accumulate, and the woodwork 
should not be wet or damp. The priming should be mixed with 
liberal proportions of pure linseed oil, and all holes should then 
be puttied to more than the level of the work, and then later the 
work is sandpapered. T he knifing coat should be composed of 
keg lead, dry lead, japan and turpentine. It should be then 
allowed to dry and set, and the work then should be gone over 
with a putty knife, then with fine sandpaper , and after that with 
two coats of color. Most body colors will dry less quickly and 
become more elastic with the addition of finishing varnish. 
The car should finally be ornamented with two coats of 
finishing body varnish, with forty-e ight hours allowed between 
each coat. The effect of touching up cars once in twelve 
months is very satisfactory. On a large city system like the 
Boston Elevated the wear and tear of the car bodies is simply 
enormous, especially in weather abounding in snow and slush. 
The effect of salt water is bad also. With proper painting as 
described the car's life can be greatly lengthened. A bout two 
weeks are required to finisi-1 a car as outlined before. 

Street car roofs are usually covered with canvas instead of 
tin, and if properly cared for will last as long as the car itself. 
Mr. Libby stated that it was his custom to paint the top side 
of the roof boards with a coating of white lead and whiting 
in equal proportions mixed with linseed oil. 

In the discussion whi ch fo llowed Mr. Libby's paper, E. E. 
Potter, of New Bedford, stated that hi s road purchases ca·rs 
from the builders, expecting a good painting job throughout, 
but that afte r the cars arrive there is often a great deat of 
trouble with them during the first year. Cars that do not reach 
the paint shop inside of six months after arrival often present a 
pitted appearance. Two shop experiences seem to be about 
right before the car gets down to steady conditions. His cus­
tom is to paint every car at least once in twelve months, and he 
further stated that to his mind the proper handling of cars to 
be cleaned in car houses was very important. 

President Farrington said that the old method of scouring 
cars in preparation for painting was now a thing of the past. 
\i\Then asked about the washing of cars Mr. Libby stated that 
his road makes an attempt to use an alkali in a very limited 
manner. The "sinker" or under panels are sometimes cleaned 
with soap. Large crystalline splashes of salt water, which are 
found on the sides of the cars at times require a good, vigorous 
cleaning. The Boston E levated shops use a very weak soap, 
and have tried many kinds, Farr's oil soap and the Columbia 
Cleaning Compound being tolerably successful. In finishing 
up a car Mr. Libby said that he uses altogether a finishing 
varnish with no rubbing whatever. 

Mr. Ogden, of the Concord, Maynard & Hudson road, then 
spoke on the care of car bodies. He advocated the application 
of a good coat of finishing varnish to a flattened surface. A 
great deal depends on the painters. If they use turpentine it 
does not give the glossy finish required. He advised getting 
down to the first coat after two or three years and then starting 
over again, putting on a coat of rubbing varnish and after-
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wards a coat of fini shing varnish. He expressed himself as 
better satisfied with day work, saying that one can tell what 
one is getting if the work is earefolly followed up from day to 
day. He had had six ears painted on the eontract plan, and 
a fter they had been out four or fi ve days it was hard to tell 
that they had ever been painted. In washing ear s the men are 
provided with soap powder, and they almost always use too 
much. Frequent washing of cars with eold water and a good 
bristle brush is as effective as anyth ing. Cars should be gone 
over at least onee a season. About every superintendent has 
his pet varnish. His own success had been greatest with Bab­
cock Railway Finishing Varni sh, although he liked the Murphy 
varnishes also quite well . City cars have much less chanee 
to dry than those on smaller roads. He advocated two weeks 
or three weeks drying if possible. 

Mr. Potter asked what success the Elevated had had with 
th e use of ammonia instead of torches and knive s, when it 
became necessary to paint old box cars. Mr. Libby repl ied 
that his road had tried about all the paint and varnish removers 
now on th e marke t, and that he knew of nothing better than 
the torch for the work. Mr. Libby further said that his cars 
were extensively rubbed clown with dry curled hair, and that 
the idea of providing a high mi r ror-like surface for painting 
had long been discarded. Only hi s window sashes are rubbed 
with pumice. Only one coat of pai nt is usually applied to 
open cars, and the actual t ime to paint, revarnish and touch up 
a ear in the paint shop is but seven or eight clays. Usually 
sashes are eherry, and cher ry is a bad wood to hold varnish, 
and gives much trouble. T he only preventive to keep water 
out of a ear which he uses is a good oil putty and glass tightly 
jammed down, in with its moulding. Seats are eleaned with 
soap and running water, and serubbed by hand, pumiee being 
used also. 

Paul Winsor, of the Boston E levated, then spoke of the 
diffieulties met in trying to keep the elevated cars clean. Inas­
much as the ears are in the subway during about half the time 
they are out on the road, and are subjected to extraordinary 
wear and tear , dirt and brake-shoe dust, the management had 
found it absolutely impossible to attempt to clean the outsides 
of the cars, except at prohi bitive expense, and it had been 
found cheaper to spend $25 when the ear goes into the paint 
shop to be touched up than to t ry to clean it otherwise. 

Mr. Libby then stated that he always advocated opaque 
colors, and not of the r ichest shades. as the expense and trouble 
necessary to retouch a transparent color was mueh greater than 
with the opaque. 

President Farr ingt on said that he had seen men spend an 
entire hour t rying to match lakes and carmines in cars. Al­
though such colors look ,vell on the streets they are very 
troublesome in thi s respect. 

Mr. L ibby does not revarnish head linings. 
Mr. McMillan, master painte r of the \i\Torccster Consolidated 

Street Rai lway Company, was then introduced. He said that 
if a new ear ean be taken six or eigh t months after arrival and 
g iven one coat of varn ish in the paint shop, and then once a 
year another coat, it can be car ried along for a great many 
years. He has used two coats of finish ing varnish for fifteen or 
twenty years. On carriage work, rubbing varnish is, of course, 
used, but the service of a private earriage scarcely averages 
one hour a day agai nst eighteen hours per day and eight 
months in the year of a street car. The fi nishing varnish used 
should have lasting quali ties. H c advised steering as clear of 
ammonia as one would of the small-pox. He satisfies the in­
surance people when using a torch to burn off varnish and 
paint by fo llowing it up wi th a blanket. 

P resident Farrington then said that the Lynn & Boston road 
uses the to rch in all their ear work, and that the paint needs 
to be as dry as possible. He knew of little or nothing better 

than raw linseed oil with lead. Mr. Libby said that the brass 
and metal work of the elevated ears was taken out in order 
to faci litate getting around the various parts of the ear, and to 
remove the bright, glittering marks which distraeted the 
painter's attention. 

Mr. Henderson, of the Newton lines, then gave some per­
sonal reminiscences of the troubles he had had with unsatis­
faetory pai nters in the earlier days of the work. On one job 
he found that the man had used fish oil instead of linseed oil, 
with sorry looking results . He considered the new ears run­
ning between Auburndale and the Boston Subway to be models 
in appearance, and said that no part of the maintenanee of ears 
appealed to him as strongly as did the painting. The directors 
of the Boston Suburban took great pride in the appearance of 
their ears. He had found success with the Atlas primer, and 
beli eved that the best quality in materials always paid. 

I n answer to a question whether anyone had used a gas and 
air blow-pipe in removing paint and varnish, instead of a 
gasolene torch, President Farrington and Mr. McMillan stated 
that it did not give as good a flame, was not as easy to handle, 
on account of its being at the end of a hose connection, and 
was more expensive in regard to cost of materials and time . 
One man with a gasolene torch could do better and quicker 
work, and great trouble and delay occurs if the small hole in 
the gas burner becomes plugged or stopped up. 

A vote of thanks was then extended to Mr. Libby and the 
meeti ng adjourned. 

---•♦----

CROCKER-WHEELER RAILWAY GENERATORS 

T he developmen t and extension of electric rai lways has 
called for a special type of generator to meet the requirements 
of this service. T he machine operates at fairly high voltage, 
and must give a steady, reliable supply of current under sudden 

NEW RAILWAY GENERATOR 

and varying fl uctuations in load. It is of importance, there­
fo re, that the machine be so designed as to accommodate th e 
rapid changes in eurrent output without altering the field to 
such an extent as to change the point of commutation. It is 
by this means that sparking is prevented and the machine will 
operate quietly without requiring shifting of the brushes with 
change of load. 

The Crocker-Wheeler Company, which has for many years 
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maintained a reputat ion for building only the best in eleetr ieal 
apparatus, has recently gone into the railway field , and during 
the past few months has shipped generators to the followi ng 
roads among others : \ Vash ington &Canonsburg Ra il road Com­

ing upon the use to whi eh they are to be put or the faney of 
the customer. 

F ig. I shows a double-truek car , of whi eh fi ve h ave recently 
been built fo r the Los A ngeles T rac tion Company. The main 

pany, \ Vashington County, P a., two 400-kw 
units; Lake Construct ion Company. T horn­
ton, Pa., two 400-k\y un its: Steubenville 
T raction & Light Company, Steubenville, 
(lhio, one 2_:;0-k\\· unit s ancl one 400-kw 
units; Tenni s Construction Company, 
P ennsylva ni a. h \' n 300-k\y uni ts; Vancle­
gri ft Constructi on Company. P h iladelph ia, 
th ree 300-kw uni b and onl' 200-b v uni ts; 
Erie Rapid T ransit Rai lroad Company, 
Ha rbor Creek, P a ., one 200-kw units, and 
the P hiladelphi a & Lehi gh Va ll ey T raction 
Company, Qua ker town, T'a .. one 200-kvv 
units. Fie;. 1.- D GUD L E-TRU CK C \ R F OR L OS AKG E LES 

T he magnet frame of the Crocker-
\Vheeler generator is of an internally fl anged sec t ion, which 
serves to increase the r igidity of the fra me, protec t the field 
eoi ls and gives a neatly rounded appea rance to the outside. A 
feature of a ll these generators is the la rge ai r gap, which is 
claimed to be especially desi rable fo r th e reason that it tends to 
reduce fi eld disto rt ion with rapid changes in a rmature current, 
and wi ll permit a sli ght displac ing of pos iti on of the a rmature 
without bringing it too close to the poles on one side to cause 
undue magnet ic attraction. In the large generator s, pa rticu­
larly where th e engine fo unda tions a re apt to settle and th row 
the shaft out of a lignment. a sli ght displacing of a na r row a ir 
gap w ill cause such a strong magnetic pull as greatly to in­
crease the unbalanced condition. 

\ Vith the fi eld coi ls whi ch the company has recently put on 
machines of 200 kw and over , a di vision of th e shunt fi eld into 
two or poss ibly th ree unit s is secured , each separately taped 
and varni shed. T his affo rds good pro tect ion to the separate 
sections, and wooden blocking bet\\ een eac h assists in the 
vrn t ilat ion. 

The l1 rush riggi ng in these machines is si mple and accom­
plishes its purpose without requiri ng more than occas:onal 
a ttention. T he curre nt is ca rried from brush to the rocker 
r ing by means of fou r sets of copper leaves, which r elieve the 
helical spring from any such duty, and, therefore, prevent s 
its overheating and loss of temper. 

T hese generato rs are built in sizes from 150 kw to 1000 kw. 
---•• -• ♦ ~~-

THREE TYPES OF LONG CARS 

T he acc"mpanying engravings show three types of long cars 
recent ly built by the St. Loui s Car Company fo r di ffe rent see-

d imensions of thi s car a re as fo llows : L ength over body, 34 
ft.; length over all, 45 ft.; extreme width, 8 ft. ro ins. ; height 
of car body, 9 ft. 4 ins. T he ear is one of the handsomest inter ­
u rban cars ever buil t. T he w indows a re of especial design with 
double sash and a re plate-glass throughout. T he interior fini sh 
is of Tabasco mahogany, fini shed in handsome inlaid work 

FIG. 2.-SE:.\II-CO N V E RTIDLE C,\ R F OR K .\ NSAS CITY 

The car is fitt ed with twen ty-six seats wi th extra high roll-top 
La cks upholstered in g reen plush and is mounted on Brill-27 
t rucks. 

T he second eng raving shows a ear recent ly built fo r the 
Metropolitan Street Railway Company, of Kansas City, and is 
of the semi-convertible type. T he main dimensions of this 

car a re : Length of body, 30 ft . 7 ins. ; 
length over a ll, 42 ft. I in.; width over 
belt rail s, 8 ft . 6 ins.; height of ear body, 
9 ft. 8 ins. T he in te rior fini sh of this 
car is in white oak, and it is equipped 
w ith twenty-two walk-over seats. 
Twenty-fi ve cars of thi s type have re­
cently been shipped to Kansas City. 

FIG. 3.-:1.L\ SSACHUSFTTS E LECT RI C SEMI -CONVERT ID LE TY P E 

F ig. 3 shows a car 11ot greatly di ffe r­
ing in general constructi on from that 
just described, but of di ffe rent dimen­
siohs and fini sh. I t is one of fi fty-two 
cars recently built fo r the JVIassachu­
setts E lectri c Companies, of Boston. 
T his car has a body length of 30 ft. and 
a length over bumpers of 40 ft . 4 ins. 
T he interior fini sh is in eherry, and the 

1.ions of the eountry. T hey illustrate th e modern tendency 
toward a straight-sided car of dimensions approx imating those 
of steam railroad cars but possessing minor diff erenees depend-

car is equipped with twenty cross-seats upholstered in plush. 
T he car , as shown, is mounted on St. Loui s Car Company's N o. 
37 trueks. 
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COMBINATION CARS FOR INTERURBAN SERVICE 

These cars were made by the John Stephenson Company, at 
E lizabeth, N. J., fo r the P unxsutawney Passenger St reet Rail­
way Company, and give a good example of the standard inter-

a floor there was an unaccountable clep rcc iat ion in the pain t 
and varnish on new cars in one winter . lt was concluded that 
the drippings from the wet cars coming into the car house 
caused fumes to ri se from th e cinder s, whi ch attacked the 
varni sh. In its new car house thi s company has, therefore, put 

CO MBI NATIO N CA R FOR P U NXS UTAW NEY STREET RAILWAY 

urban cars turned out by these manufacturers. T he type shown 
is semi -convertibl e, serving the requirements for both summer 
and winter traffic with a single equipmen t. The windows are 
made extra large and are separated, as shmvn, into two parts, 
the upper sash going into the roof and the lower sash dropping 
into the sides of th e car when open. T he car body is 36 ft. 
2 ins. long, and the tota l length over dash is 45 ft. 2 ins. The 
width of the car at the sash ra il is 8 ft. 6 ins. 

About one-third of the car is occupi ed by a baggage com­
partment , separated from the passenger compartment by a 
glazed partition containing a single sliding door. The doors 
at the end of the car are double, as are also the vestibule doors, 
the latter being hinged together at the center and fo lding back 
against the side of the vest ibule. The baggage compartment 
has a single sliding door on the side, and is also provided with 
a safety chain so that in summer this door may be left open. 
The baggage compartment is provided with folding seats and 
may be used by smoker s i f desired. T here are fourteen walk­
ove r seats in the passenger compartment. The interior is hand­
somely fini sh ed in mahogany with bronze trimming. 

The general appearance and construction of the car is along 
standard steam railroad lines. It has straight sides and steam­
car roof extendin g completely over the vestibules. Two ash 
grab handles a re provided at each vestibule door to assist pas­
sengers in mounting and descending the two steps whi ch reach 
the vestibule floor. T he trucks are made by the John Stephen­
son Company, and are the standard No. 8 type, wi th 6-ft. 9-in . 
wheel base, This truck is of special design for high-speed 
work under heavy cars. The air-brake equipment is supplied 
by the \Vestinghouse Traction Brake Comp any, and employs 
ax le-driven compressors fo r filling the reservoirs. As will be 
seen from the illustration, the trolley board run s the entire 
length of the car. There wi ll be a trolley pble at each end 
when the cars a re placed in operati on. ___ .... ___ _ 

CINDER FLOORS AND CAR VARNISH 

T he Chicago & Joliet E lectric Railway Company, whi ch 
operates the local lines in Joliet and the interurban line be­
tween Joliet and Chicago, ha s abandoned the use of soft coal 
c inders or ashes as a top dressing for th e floor s of car storage 
sheds. F. E. Fisher, general manager, states that it was for -· 
merly the practice of thi s company, as of many others, to put 
a ci nder floor in the portions of the car house used for the 
storage of cars. Tt was found that in a car house with snch 

a top dressing of fine limestone on the floor of the storage 
house, and no such trouble ha s been experienced as was for­
merly found w ith the cinder' floor s. 

----♦----

HOPPER AND BOTTOM DUMP CARS 

T he accompanying illustra ti on show s a type of hopper or 
bottom-dump car which is being introduced for ballast w ork 
on interurban electric railroads. Provision is made for open­
ing the dumping doors at the bottom either lengthwise or cross­
wise, as may be rlesired. The car is built of white oak, and a ll 
corners are reinforced both on th e outside and inside with 
heavy stee l plate angle s. The hopper on the in side of the cat 
is lined 12 ins. deep with 3- 16-in. steel plate, and the in side of 
the doors is al so covered with similar material. The car has 

D U MP CA R FU R I NTE HTRD.\ N ELECTRIC R,\ ILWAY CON-
STRTCTiu N 

di amond-frame steel runn ing gear with two cross girth s of 6- in . 
1-beams. T he draft timbers are clipped to the I -beams and end 
sills to make them rigid, and the bed is bolted tu the fr amework 
of the car, whi ch is made of 5-in. x 9-in. timber. T he doors 
are operated by chai ns fast ened to a heavy stee l rod crossing 
the car and manipul ated by geared sprocket wheels. Solid pl ate­
chilled face wheels, 24 in s. in di ameter , a re pressed on h am­
mered iron axles 4½ ins. round, with bronzed brass jnurnab 
3 ½ ins. x 7 in s. The car is furni shed with !>rakes \Yhen dl'­
sired. T he dimensions are : Dox, 96 in s. long Ly 76 in s. wid e 
by 55 in s. deep; height, from rail to draw-bar, 27 ins.; door , 19 
in s. x 55 ins. T he capacity of the ca r is 6 cu. yds. 

T his car was designed by the Kilbourne & J acohs M anufac-
tnring Company, of Columbus. 
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NEW CARS FOR THE PENNSYLVANIA REGION 

The Tamaqua & Lansford Street Railway Company, with in 
the last few weeks, has added four combination passenger and 
smoking cars, built by the J. G. Brill Company, of Phi ladelphia. 
T he cities of Tamaqua and Lansford are important points, 
situated in the heart of the anthracite region, a region which 
has a large and growing population and affording an excellent 
field for operations on a large scale, which the street railway 
company is not slow in developing. The line is about 20 miles 
long, and is being extended 9 miles to Mauch Chunck, another 
busy center. 

The cars make an imposing appearance with their steam-car 
roof, twin windows and straight sides. They are mounted on 

COMBINATION SWEEPER AND SPRINKLER 

The accompanying illustration shows a combined ,sprinkling 
car and sweeper which has recently been built for the Ilford 
Corporation Tramways, in E ngland, by the British Electric 
Car Company, of London and Manchester. It consists of an 
r8oo-gal. tank, on a solid one-piece frame of 9-in. x 3-in. 
channel, and mounted on two maximum traction trucks. It has 
two electrically-driven rotary brushes, one at each end, and in 
addition to these it is fitted with two sprinkler pipes of the 
ordinary type, pipes for watering the grooves of the rails, 
groove cleaners and track brushes. 

The car is equipped with three General Electric 54-motors, 
two for ordinary driving and one for driving the brushes. The 

two traction motors are, of course, 
controlled in the ordinary way, the 
third motor is operated by a separate 
and independent controller from the 
platform, and is concealed under the 
tank in the body of the car. It oper­
ates a diagonal cross-shaft se t parallel 
to the brushes, on which dutch gear 
(also operated from the platform) is 
so arranged th at either front or rear 
brush may be set in motion at varying 
speeds, in a fo rward or rev erse rota­
tion, at will. 

PASSENGER COACH WITH SMOKING COMPARTMENT 

T he rotating brushes are driven by 
chain and sprocket gearing from the 
diagonal shaft, one reduction being 
introduced to keep clown the speed of 

27-G trucks, with a four-motor equipment, and are capable of 
making 30 miles an hour. T hese trucks have spring link-sus­
pended semi-elliptic equalizers, which, it is claimed, ride very 
smoothly and take curves without shock or lurch, even with 
large and heavy car bodies. The general dimensions of the 
cars are: Length over end panel s, 3-1- ft. 5 ins.; length over 
crown pieces and ves tibul es, 43 ft. ro ins.; width over si ll s, 8 ft. 
4 ins.; bottom of sill over top of deck, 9 ft. 4½ ins.; and over 
trolley board, 9 ft. 7½ ins. The side and end sills arc -1- ½ ins. x 
6 ins.; the center cros8ings, 4½ ins. x s .½ ins. The corner posts 
are 3¾ ins. thick, and the side posts 3 ins. All the car lines, 
with the exception of those next the ends, have steel car lines 
sandwiched between the wood. Between the compartments 
there is a partition of hard wood, with wi ndows and a single 
sliding door. The smoking compartment is Ir ft. ro½ ins., and 
contai ns eight double seats. The passenger compartment is 
seated for thirty-two, a total for the car of forty-e ight. The top 
sashes of the windows extends across two lower sashes, br ing­
ing the windows together in pairs for ornamental effect. T his 
docs not detract from the strength of the sides, as the alternate 
posts are heavi er than usual, to make up for the lighter posts 
which go behind the glass of the upper sashes. The lower 
sashes drop into wall pockets, and when down the opening is 
closed by a cap. The interiors are fini shed in mahogany, with 
ceilings of birch. Folding door s and gates are provided at both 
sides of the vestibules, and single steps are used, as the cars are 
carried low on this type of truck. The bodies have high-strain 
rods as well as substantial trusses; the platform timbers are 
reinforced with angle-iron. and in every particular the cars are 
stanchly built and capable of high speeds and heavy loads. 

•• 
In a large part of the special work used abroad the grooved 

rail is made shallower at the junction point of the crossing than 
at other places. The result is that when the cars reach a cross­
ing the wheels run on their flanges over the crossing and there 
is not the same amount of pounding as when the groove is made 
the same depth at all points. 

the brushes. They are of ample size 
to allow fo r wear, and are capable of being raised from the 
road or lowered by means of a lever on each platform. They 
may be set at any height from the track by means of a quadrant 
arrangement similar to that 0 11 a railway signal lever , and can 
be lifted clear of the road altogether if desi red. 

The tank is constructed of ¼- in. boiler plates, and is filled 

TRACK SWEEPER AND SPRINKLER 

inside with two baffle plates to prevent the water surging. 
The tank is sheeted outside with .½-in. match-boarding. The 
usual dash headlights a re carried, and in addition a couple of 
canopy lamps at each end to light up the platforms. 

Generally this combined water-car and sweeper is a most 
efficient machine, and though when running with the brushes 
going and a full tank the current consumption appears to be 
high, still it is considerably lower than would be that of two 
separate cars, one for sprinkling and one for sweeping. The 
whole can be operated by a crew of two men, and here again 
a saving is effected by combining the functions of two separate 
cars in one machine. 
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LONDON LETTER 

(From Our Regular Correspondent.) 
It might be interesting in view of the early opening of Parlia­

ment to make a short summary showing the progress of the 
underground tubes in London fo r the solution of the transportation 
problem in this city. First of all there are the three tubes now in 
use: The oldest of these is the City & South London Railway, 
which runs from Clapham Common to the "Angel" at Islington. 
Next in order is the Waterloo & City Railway, a short under­
ground line from the Bank to the Waterloo terminus of the London 
& South Western Railway, and, thirdly, there is the Central London 
Railway, commonly called the "Twopenny Tube," which run s from 
the Bank to Shepherd's Bush. These are the three lines which are 
now in daily service, and the next to be considered are those which 
are in actual construction. Of these the Baker Street & Waterloo 
has been longest in progress. This is to connect the Waterloo 
terminus of the London & South Western Railway with Padding­
ton, and will afterward be continued from Waterloo to St. George's 
Circus. Next comes the Great Northern & City Railway, a full 
description of which was publi shed in this journal a few months 
ago. It is almost completed and runs from Finsbury Park to the 
Bank. As th e thi rd section of these tubes the following are 
enumerated collectively as authorized, though on some of them con­
siderable work has already been done. Brompton & Piccadi lly 
Circus Railway, which was authorized by acts of 1897, 1899 and 
1902, is a railway connecting the vast southwestern residential quar­
ters of London, such as Earl's Court, South Kensington, etc., with 
the west end of London at Piccadilly Circus, and also communi­
ca ting with another authorized tube, the Great Northern & Strand 
Railway, which in the meantime has been authorized by acts of 
1899 and 1902, and is to run from Finsbury Park to a point in the 
Strand nea r the law courts. These two railways will be connected 
by a short tube from Piccadilly Circus to the Great Northern & 
Strand Railway, and the former wi ll be connected at Earl's Court 
with the Metropolitan District Railway at Gloucester Road and 
South Kensington stations, with the Metropolitan and the District 
Railway at Piccadilly Circus, with the Baker Street & Waterloo 
Railway at Cranbourne Street, with the Charing Cross, Euston & 
Hampstead Railway,andat King's Crossand Finsbury Park stations 
with the _Great Northern Railway. The third authorized railway is 
the ~hanng Cross, Euston & Hampstead Railway, which was au­
thori zed by acts of 1893 to 1900 and 1902, on which work is in 
progress. This railway will be connected with the Brompton & 
Piccadilly Circus Railway at Cranbourne Street, and with the old 
Di strict Underground Railway at Charing Cross, making a much­
needed connection between the \Vest End and the northwestern 
suburbs, Kenti sh Town, Highgate & Hampstead, with a probable 
continuat ion to Edgware, which has already been au thorized. There 
is also in existence an act for an underground tube for a rai lway 
called the City & Brixton Railway, though nothing much has been 
done for thi s lin e, and there seems to be little necessity for it. The 
Metropolitan Di strict Railway has also got an act for a deep level 
el~ctri~, whi~h will be worked in connection with the Brompton & 
P1ccad1lly Circus tube. and there is another railway called the 
North W es tern London Railway, which, by an act of 1899, is em­
powered to complete an underground tube railwav from the Marble 
A rch a! Hyde Park, to Cricklewood, though ·nothing has been 
done with regard to thi s line yet. A number of bills have been 
promoted in the session of r903 as follows: The City & South Lon­
don Railway, the oldest underground railway tube, is again pro­
?1otin_g its scheme (which was thrown out last year) for continuing 
its railway from the "Angel" to Euston, which would make it even 
considerably more valuable than it now is. The Central London 
Railway is also promoting its bill ( which also was thrown out las1' 
year ) to complete its ci rcle from Shepherd's Bush back toward the 
city by way of Knightsbridge, Piccadilly, the Strand and Cannon 
Street, though naturally thi s scheme will en ter into strono- com­
petition with the Brompton & Piccadilly Circus line. There°is also 
a strong bill being promoted called the North-East London Rail­
way, which is now the only tube scheme promoted for the extensive 
northeastern suburbs of London, and which is intended to connect 
th~ city to these suburbs by way of Stoke Newington, Stamford 
Hill, T ottenham and Southgate, and would join the District Rail­
way deep level scheme at the Mansion House. This railway has also 
to construct a branch line to Leyton, Walthamstow, and Waltham 
Abbey. There are other minor bills, such as the City & Crystal 
Palace, the Paddington, Victoria & Kennington, the Clapham 
Juncti on & Marble Arch, and the Marble Arch & Victoria, but these 
are not of mnch importance, and wi ll either he abandoned or be 
embodied in the scbemes promoted by the larger lin es. It might 
he said in conclusion that of the works in progress on tb e authorized 
railways, the Baker Street & Waterloo, the Brompton & Piccadi lly 
Circus Railway, with its connections to the Brompton & Great 

Northern & Strand Railway, the Charing Cross, Euston & Hamp­
stead, and the various metropolitan district railways are all in­
cluded in what is now known as the Yerkes group. 

The announcement has just been made that the Royal Commission 
has been appointed by the King, composed of the following me!T'­
bers: 

Sir David Miller Barbour, K.C.S.I., K.C.M.G., chairman. 
The Earl Cawdor. 
The Viscount Cobham. 
The Lord Ribblesdale. 
The Right Hon. Sir Joseph Cockfield Dimsdale, Bart., K.C. V.O., M.i'. 
Si r John Poyndcr Dickson-Poynder, Bart., D.S.O., M.P. 
Sir Robert 'l hreshie Reid, G.LM.G., K.C., l\I.P. 
Sir Francis J ohn Stephens Hopwood, K.C.B., C.M.G., permanent secretary 

to the Board of Trade. 
Sir J ohn Wolfe Barry, K.C.B., F.R.S. 
Sir George Christopher Trout Bartley, K.C.B., M.P. 
Charles S. Murdoch, Esq., C.B. 
Felix Schuster, Esq. 
George Gibb, Esq. 
Lynden Livingston i\Iacassey, D.A., B.Sc., barrister-at-law, will act as secre­

tary. 

So far as can be discovered at present this wi ll practically put a 
stop to all tube promotion in Parliament for this year, as it is well 
known .that Royal Commissions take time to work. The result will 
practically be that aside from the three tubes in existence, and the 
Great Northern & City Railway which is approaching completion, 
all of which are entirely independent tubes, Mr. Yerkes will be left 
in complete control of the situation for the present, as he has already 
been granted permission to proceed with all his schemes, some of 
which are already well advanced toward completion. Other 
plans which have been promoted by other people will for the present 
have to be left out until the labors of the Royal Commission arc 
completed. In addition, of course, to the solution of the under­
ground problem thi s Royal Commission will also have to consider 
the relationship between underground railways and the surface 
traffic. The whole of the tramways situated in London will also 
come under their special consideration together with the omnibus 
and motor traffic. No doubt the task will be a long and arduous 
one and wi ll most probably delay further progress in London trans­
portation problems for some time, though it is to be hoped that dis­
tinct benefits in the future will accrue. 

The London County Council in a recent report stated that the 
work of reconstructing for electric traction from W estminister to 
Tooting of their tramway system is nearly completed, and that it 
expects within a few months that the temporary power house and 
sub-stat ions will be in working order. It hopes to have the tram­
ways in operation by the end of April next, but judging from ex­
perience it is probable that the service will not be in operation until 
about June r. 

T he highways committee has also taken into consideration the 
question of allowing adve rti sements of new electrical cars. It seems 
that the net receipts for the year 1901 and 1902 amounted to £8,500, 
and the committee is naturally loathe to give up a benefit of this 
kind. It fully appreciates, however, the disadvantages of allowing 
adverti sements to be plastered all over cars, and it recommends that 
in the new cars advertisements will only be allowed on the boards 
around the top and the inside of the ventilators over the windows. 

It is interesting in these clays of electr ic traction to read a report 
by the directors of the London Road Car Company, who, during 
the last half year, were able to show a balance at the credit of 
revenu e account , being profits on the half year's working of £18,573. 
After making the usual charge for £3,000 interest on debenture 
stock, and other sums to depreciation, etc., amounting to about 
£700, the directors recommend a dividend at the rate of 5 per 
cent per annum and a bonus at the rate of l per cent per annum, 
£4,680 is transferred to the General Reserve Fund, bringing it up 
to £46,700, and the remainder, £3 ,945, is carried forward to the 
next half year. The s.tatistics are also interesti ng, as they now have 
532 r horses in stock, and 455 cars at work daily. The number nf 
passengers carri ed during six months was 36,504,894, and the weekly 
average traffic receipts per car amount to £ 17 25. 2d., while the 
weekly average expenditure per car amounted to £ 16 6s. 6d. This 
is the best report that the directors have been able to place before 
their stockholders for some time. 

The Great Northern & City Railway Company has now practica!Iy 
completed the permanent way in both tunnels. Rail-laying is being 
proceeded. with at Drayton Park Station, and the signalling is 
practically fini shed, except at Drayton Park. The Moorgate Street 
and Essex Road stations are up to roof-level, and Drayton Park is 
practically fini shed. Preparations are being made for commencing 
work on the Lothbury Station and Highbury. They could work the 
line from Drayton Park to Moorgate Street as a section within the 
next three or four months, but after serious consideration the 
directors fo und it would not be advantageous to do so. They are 
working in cordial co-operation with the Great Northern Railway 
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Company. T he exten sion to the Bank is almost as important as that 
to Fin sbury Park, but the direetor s are determined that the opening 
of the lin es should not be contingent upon the completion of that 
section. As soon as F in sbury Pa rk Station, under the Great 
Northern Railway, is fi n ished, it is proposed to open the lin e from 
Fin sbury Park to Moorgate Street. The Finsbury Pa rk exten ­
sion wi ll be completed by the end of the yea r, an d that to Loth­
bury by September, 1904. 

On Sunday morning, J an. 25, at IO o'clock, a ll the employees of 
the Brighton Corporat ion Tramways met to present a testimonial to 
T. B. H oll iday, the engin eer and manager , as a token of t hei r r e­
ga rd and esteem for him. Thi s took the shape of a hand some 
ill uminated add ress, mounted in a ma ~s ive ca rved oak frame , also a 
heaYily cha,ed si lve r cigar case, together with a set of sil\'C:r 
articles for the tea table for Mr s. H oll iday. 

Speaking recently at a meeting of the shareholders of the London, 
Chatham & DiJ\'er Railway Company, Mr. J. Staats Forbes. the 
chairman, tuuched upon the provi sion s of a bill to be brought before 
Pa rli ament in the coming session to authori ze the manag ing com­
mittee to wor k the rai lways by electrical power. There was no 
doubt that all compan ies must be prepared to face the question of 
electrical traction over portions of thei r line s. \Vithin an area of 
some miles round Lon don, in the cour se of a short time, they would 
see elect ri city playing a ve ry important part. 

T he co uncil of the Incorporated Municipal E lectrical A ssociation 
has appoin ted a Parliamentary committee ( in accordance with the 
resolutions set fo r th in the last annual report), con sisting of the 
fo llowing gent lemen: The president, ex-officio; iVIr. A lderman 
Pearson , H on. Solicitor; Messrs. H. F araday Proctor, E. T. Ruth­
ven-Murray, A. S. Gi les, F . A. Newington, V . A. H . M 'Cowen and 
J ohn F. C. Snell. It has been arranged that these gentl emen shall 
dea l with matters concerning different di strict s divided as fo llows : 
Metropolitan and southea stern , southwestern, northwestern, north­
eastern, Scotland , Ireland. T he object the co mmitt ee h as in view 
is to obtain, record and tabulate information which is likely to 
be of u se either to the assoc iation as a body, or to it s member s, 
more especially on the following points : (I) Parliamentary bi ll s 
(municipal and private), (2) Local Government Board or Board 
of Trade inquiries, (3) light railways, and ( 4 ) deci sions of civi l 
court s in r e tramways, electr icity supply, overcrowding of cars, 
acc ident s, etc . I t is believed that by carefully selec t ing and tabulat­
ing the data sent in , and by making periodica l report s information 
of great value wi ll be available as a source of reference fo r members 
() f the association seeking precedent s o.f conditions a ffec tin g, or 
liable to affect, their own undertaking, whether electricity supply, 
tramways or teleph on e. 

The H alifax tramways committee have reso lved to r ecommend 
that an agreement be entered into with J ames Killingsworth, of 
Bradford, grant ing him the exclu sive right for the term of five yea r s 
of carrying parce ls on every t ramway running in the borough sys­
tem, Mr. Ki ll ingsworth t o pay £ 150 for the year, and an advance of 
£50 per annum on that sum for the remainder of the term. 

The report of the director s of the London United Tramways 
( 1901) , Limited, with accounts cover ing the year 1902, make s a 
h ighly sati sfactory showing. The gross r eceipts amount ed to 
.-£222,256, of which .£ IOI ,318 was secured as n et re venue, enabling 
the payment of a dividend on the ordinary shares o f 8 per cent for 
the yea r , leaving -£4,257 to be ca rri ed forward. The tota l number 
o f passengers carried during th e year over the 6 mi les of route at 
present open for traffic was 36,209,737. It is announced that during 
the past few month s arrangements have been made for wo rking the 
tramways in fri endly relation s with the Underground E lec tri c Rai l­
ways of London, Limited, the company which control s the M etro­
politan Di strict , the Great Northern, Piccadi lly & Brampton, the 
Baker Street & Waterloo, and the Char ing Cross, Euston & Hamp­
st ea d R ai lways, in pursuance of which it is intend ed that a ll the 
allied rai lway companies and the Tramways Company shall issue 
through tickets over the respective system s'. It is a lso announced 
lhat Mr. C. T. Yerkes has been appointed chairman of the L ondon 
United Tramways Company, though Mr. J . Clifton Robinson will 
;, till continue as managing directo r. 

Th e tenders recently received by the North-Eastern Railway for 
the electrification of about 37 miles of double t rack near Newcastle­
on-Tyne ha s now been considered. The company ha Ye, as reported 
last month, aceepted the tender of the Briti sh T hom son-Houston 
Company for the electrical equipment of motor coaches and trailer 
coaches on the multiple-uni t system. and the laying of the third 
rail , bonding and low-ten sion feeder s, and have now accepted t hat 
of the Briti sh W est inghouse E lect ric and Manufacturing Company 
fo r the supply and erection of high and low-tension switchboards, 
rota ry converters , sta tic transformers , and all sub-station equip­
ment. 

The tran sformation of the Huddersfield Corporation T ramways 
from steam to electric haulage is now practica lly complete. The 

work of conve rsion was begun abo ut four and a half years ago, 
under th e general supervision of the borough engineer (Mr. K. F. 
Campbell ), and has been ca rri ed out within the period of time esti­
mated. T hirty-s ix miles of traek have been laid or r elaid , and all 
t he overhead equipment necessa ry n ewly ereeted. 

T he eighth annual con Yention of the Incorporated Municipal 
E lectri ca l Association wi ll be held at Sunderland , on July 15, 16, 
17 and 18. On W ednesday morning there wi ll be a r eception of the 
president and mem ber s of the Ineorporated Munieipal E lectrieal 
Asso cia ti on by the l\ Iayor of Sunderland at IO o' clock , fo llowed b) 
a gene ral m eeti ng, at whi ch the president will give hi s address,a nd 
papers wi ll be read and di scussed. In the afternoon vis it s to the 
elect r icity station s and tramway ca r shed s, and shipya rds and 
engin e works on th e. \ Vear will be made. On Thursday morning 
there wi ll be a recept ion of the a ssociation by the Mayor of New­
castle at Newcas tle, at IO o 'clock, fo llowed by a gen eral meeting for 
the reading and di~cu ss ion of papers. In the afternoon visit s wi ll 
be made to the corporation 's tramway power house : Tynes ide 
Power Company 's station , \Vall send, and va rious works elect rically 
equipped. On Friday morning a gene ral meeting fo r the reading 
and d iscuss ion of papers wi ll be held at Middlesbro ugh , and in th e 
a fternoon \'isits to va r ious places of electrical interest in Middles­
brough and Stockton wi ll be made. On Saturday the annual gen­
era l busi ness m eeting will be held in Sunderl and in the m orn­
ing. 

T he promoters of the Nottinghamshire and Derbyshire tramways 
ha \·e depos ited the estimates prepared by their engineer, Mr. Alfred 
Dickinson, of Birmin gham, showing the cost of eonstructing these 
tramways, as set out in the bi ll deposited for next sess ion. The 
aggr ega te co st of the whole scheme is put down at £408,015, of 
which sum £360,541 wi ll be spent upon the construction o f the 
proposed 79 miles of tramways. T he balance will be spent on road 
widenings, which are estimated to east £ 46,526,and upon land for 
generating station, car sheds, and depots, which are es timated to 
cost £947. T he capita l of the company is to be £750,000, with the 
r ight to borrow a furth er £250,000. 

The report of the direc tor s of the Ed inburgh and District Tram­
ways Company ( limited) di scloses a profit fo r last year of £3,756 
15s. 8d. , a s compa red with a loss in the previous yea r of £19,528 
II S. Id. T he total receipts were .£204,970 IOs. 7d. , and the total ex­
pen ses, including corporation cha rges, £ 77,879 19s . 8d. , amounted 
to £201,213 4s. ud. A fter making provi sion fo r the rent up to 
Dec. 31 last , and also for the interest on the debentures, etc. , there 
remam s a balance of -£ 122, 15s. at the eredit o f the net revenue 
accoun t. 

Mr. Harry Richardson , A.U. I.E.E. , of Newcastle, has been 
appointed electri cal engineer for the city in place of Mr. W . H. 
Tittensor , who was appoint ed to the cha rge o f the corporation 
works a t Preston. For n early two yea r s Mr. Richardson has had 
charge of the erection and con struction o f the Newcast le -on-Tyne 
tramway undertaki ng under Mr. A. E. Le R ossignol. 

The Halifax tra mways committ ee h ave decided, by a majority, 
not to ca rry out th e proposed co nstruction of a " li ft" o r incline 
tra mway at Salterh ebble at a cost of £12,000. 

In two of the tramway bills to be di scussed in the coming sess ion 
powers are asked t o au thorize the u se of electrie cars in the di strict s 
of Stroud, Gloucestershire, a nd Rochester, Kent, worked by the 
overhead system, bu t without r ai ls. The ca r s will be conn ected to 
t he trolley wire by a flexib le ca bl e, and would be steered in th e 
road like any other vehi ele. 

The contractor ha s made a beginning with t he laying of the 
rai ls for the H oughton-le-Spring & District Tramways system, 
which is intended to carry goods as well as pa ssengers. The main 
line wi ll start a t Grangetown , Sunderland, and pass through Ry­
hope, Ryhope Coll iery, T un stall, New Si lkworth, Ea st H errington, 
New H errington, Philadelphia , N ewbot tle, H oughton-le-Spnng, 
Hetton-le-Hole, Easington Lane, on to Easington, and there will be 
branch lines from N ew Silkworth to Sunderland, nea r Low Barnes, 
from New H errington an d Philadelphia to P enshaw Station, and 
from H oughton •le-Spring to Fence Houses, a total length of about 
20 miles and embracing a population of about 60,000, exclusive of 
the Borough of Sunderland with it s population of 150,000, thereby 
affordi ng direct communication with the borough and the popular 
sea r esort s of Roker and Ryhope. It is proposed to extend the lin e 
from P en shaw Station across the River Wear to Washington , 
Usworth, and along the N ew Road to the F elling, and thereby 
affording communicat ion with Gateshead and Newcastle. It is in­
tended to con struct the tramways on the overhead system. The 
engineer s are Mess r s. D. Balfo ur & Son , civi l engin eer s, and Messrs. 
Handcock and Dykes, electrical engineers, both of Newcastle-on­
Tyne and London . 

A t a meet ing of the electric power and lighting committee of the 
Liverpool Corporation, the resignation. owing to ill-health, was 
received of Mr. A . Bromley Holmes. city electrical engineer. The 
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resignation was accepted and the committee recommended Mr. 
Holmes' appointment as consulting electrical engineer, at a sa lary 
of £1,000, his fo rmer salary being £1,800. It was al so decided 
to recommend the appointment as resident electrical engineer of 
l\fr. A. Clough, Mr. Holmes' deputy, and that his salary be in­
creased from £ 700 to £ Soo a year. 

The highways committee have given M essr s. P. & Vv. Maclellan 
& Company, of Gla sgo w, the contract for 2775 tons of track rail s, 
1470 tons of slot rail s, and 705 ton s of conductor tees, etc., their 
tender amou nting to £33,876. T he firm propose, and the committee 
ha \·e agreed to permit them, to obtain the bolt s and nut s from 
.Messrs. Ibbotson & Brothers, of Sheffield , while the rail s, etc., will 
lie obta in ed fro,111 th e Societe An onyme des Acieries d'Angleur, Bel­
gium, who are the ~uh-contractors under a contract of a similar 
character accepted in March last. 

Mr. James Fi sher, broth er of l\Ir. P eter Fi sher, man age r of th e. 
Dundee Corporation Tramway~. has heen appo int ed traffic super ­
intendent of the tramway system in Kirkc;i ldy. Mr. Fi sher, who 
was an in spector in Dundee, has a thorough know ledge of the work, 
and Kirkcahly must he congratu lated on securing h is services. 

At the fifteen th ordinary genera l meeting of the Central London 
Railway after the usual report s r eferr ed to else \\"hcre had been pre­
~ented the chairman stated that the subj ect of the n ntilation of th e 
tunnel was receiving the most se rious consideration , and that the 
,·ery best scientific advice had been called on . A huge electric fan 
is being established at Shepherd's Bush, by which it is proposed to 
exhaust the air in the tunnel during the few hours when the rail ­
way is shut down at night, the doors leading to the several sta­
tion s being closed at that time. In addition the company intend s 
putting in a plant at the Bank station, and a t that point force air 
into the dead end, where the trains are shunted, as thi s is naturally 
the place where the foulest a ir exists. The company ha s in stalled 
four additional lift s at the Shepherd' s Bush station. as the traffic 
was altogethe rtoo great for the pl ant that had been installed. 

An interesting decision was rendered recently by Sir Richard 
Harrington and j ury in Birmingham in which th e City of Birming­
ham Tramways Company, Limited, had to pay damages amounting 
to about £33 for the value of a trap, which had been sma shed when 
trayeling along the route of their line. It wa s contended that the 
paving-stones were from 2 in s. to 2½ in s. above the level of the 
track, and that the wheel s of the trap jammed in the groove that 
was made, thereby breaking the axles and causing the damage. • The 
decision was rendered according to Sec. 25 of th e Tramways A ct , 
which obliges tramway compani es to lay and mainta in the tram­
ways in such a mann er that the uppermost surface of the rail s 
should be on a level with the road. 

The St. Pancras Council ha s aga in decided aga in st the innova­
tion of tramways in Tottenham Court Road, it being urged that 
tramways would spoil the trade in the loca lity and spoil the look5 of 
what is now "a magnificent avenue." There appears no doubt bu t 
that tramways in the north of L ondon are a great boon to the work­
ing classes, and it seems an absurd thing that the St. Pancras 
Council should prevent the existing tramways crossing Euston Road 
and going down Tottenham Court Road to Holborn , whi ch would 
enhance their valu e to the public enormou sly. Tottenham Cnurt 
Road is a wide street , and could we ll accommodate these tram­
ways. 

The half yearly mee ting of th e shareholders of the Liverpool 
Overhead Railway r ecently took place when it was intimated by Sir 
William B. Forwood that arrangements were all but complctecl 
by which their railway would shortly be connected with the Lan­
cashier and Yorkshire Rai lway at Seaforth. A bill is al so being 
deposi ted hy the Che shire lin es for the purpose of connecting their 
system at St. Michael' s with the overhead railway, and a bill has 
also been depo sited for the purpose of making a lin e from the 
Seaforth Sand5 station to Sefton, and there to join the Southport 
and Cheshire line exten sion. Should these bill s be passed and the 
construction don ~ a loop lin e will be establi shed round Liverpool 
·w hich would naturally enhance the va lue of the railway to a large 
extent. · 

The fo rmal openin g cer emony of the Rotherham Corpora­
tion Tramways took place this month with considerable ce remony, 
three doubl e-deck ca r s h av in g bee n cl eco rat ecl for th e occas ion . 
The total length of th e route is abo ut 8 mile s, and the contracts . 
which the committ ee have accepted for th e tramcar s, wire, OYer­
hea cl work, cables, rolling stock, engines, dynamos, etc., together 
with the cost of the ca r ~heds, amounts to a littl e n,·er £ roo,488. 
The rail s weigh 89½ ]!is per yard, and we re made by \ Valier Scott, 
Limited, of the L eeds Stee l Works. The point s ancl cross ings have 
been supplied hy Haclfielcl & Company, of Sheffiel d. and a rc of that 
company's patent manganese cast ste~l. The Roeblings furni shed 
the wires used for the overhead work, and the trolley poles have 
been supplied by Stewart s & Lloyd, of Glasgow and Birmingham. 
The cables are by Glover & Company, of Manch ester, the cars by 
Dick, Kerr & Company, w ith Bri ll trucks, and the wheels, which 

have been guaranteed to run 55,000 miles, are by John Baker & 
Company, of Rotherham. The cars ar e of the double-deck type, 
weighing 8½ ton s and sea ting fifty-four passengers, and of the 
single-deck type, weighing 7½ tons and accommodating twenty­
eight passengers. 

Recently mention was made that the London County Counci l had 
g iven Dick, Kerr & Company a contract for about r r miles of con­
duit work, and that roughly the same amount had also been given 
to J . G. \•Vhite & Company. Di ck, Kerr & Company ha ve kindly 
furni shed a few furth er particu lars relating to their half of the 
contract . The contract includes r el aying the hor ~e lines in the 
Old K ent Road, New Cro~s Road and Greenwich Road, as a con­
d uit tramway with doubl e-track throughout, excepting a short 
ll!lgth in London Street, which, ow ing to the difficu lties in wi dening, 
\\'ill still have to r emain single track. It also embraces equippi ng 
the conduits with concluctu r r ai ls. etc., for \\"Orking the cars by 
electricity , and the specia l track work at the junction of the tram­
way in Qu een 's road, Camher we ll, and at the junction of Nn\· 
Cro~s Road with the Lewisham High Road an d Blackheath Road, 
a long which tramways will be constructed at a later elate. Pro­
\i sion is abn made for joining the tramways in South Street to 
those in the Green\\"ich High Road, when that section i, converted. 
Junction s ha\'e to be left for three ex ist ing car depots at Bowles 
Road, Leo Street and Old \Voolwich Road, and for a new depot, 
which is to be built east of Ne\\" Crn5s Gate. The. total mileage 
length amount s to nearly II miles, and ha~ tn be completed by 
September r, 1903. The total estimated value of the wo rk is 
£ 102,066 2s. I Id. , and is to be of si milar const ruction to that 
adopted on the lines of the Westminster Bridge to Tooting. The 
whole work is to be ·ca rri ed out to the plans and specifications of 
Maurice Fitzmaurice, chief engin eer to the L ondun County Council. 
The special track work at the junctions will be made by the Lorain 
Steel Company, a nd laid by the principal contractors. Special ar­
rangements have been 111ade for a ltering the br idges whi ch cross the 
Surrey Canal and the L ondon & Brighton and South-Eastern Rail­
way Company, at New Cross and Lon don Street, to allow of a 
suffic ient depth in the ground for th e construct ion of the conduit. 
In connection with th e fir st cont ract giYen by the London County 
Counci l for electrificati on of their lines. D ick. Kerr & Company 
have already delivered fo rty-fi ve ca r s and part of the large 1500-kw 
gene rators for the temporary Loughborough po,yer house. It took 
eight een horses to draw th e huge armature across L ondon, weigh-
in g , as it did , 26 tons. A. C. S. 

----••---
STREET RAILWAYS IN NEW HAMPSHIRE 

The repo rt o f the Railroad Comrni ss iuners of New li ampshire 
sho ws th at qreet railway construction proc eeclecl rap idl y during 
th e year. Th e mil eage of the State is now 226 miles, as again st 
138 miles July r , 1901 , and the ca pit ali zation, exclu sive of current 
li abilitie s, h as been in crease d fro m $2,964,339 to $5,659,083. 

Durin g th e year th e Concord & Manchester, the Berlin, the 
Hud son. P elh am & Salem, th e Port smouth & Exete r, the Haver­
hill , Plai st ow & Newton. th e H ave rhill & Pl aistow ancl th e Sea­
brook & H ampton Beach R ailways were complete d and pl aced in 
op era ti o n. The Claremont Street Railway, th e D ove r & Eliot 
Street Railway and th e extension of the Keene Stref'.t Railway to 
Swanzey were parti ally built. The Manchester & Haverhill and 
the Newport & Sunapee Railways, whi ch were auth orized to is~ue 
stock and bonds, h ave clon e n othin g towa rd completi ng their 
roa ds. 

An exa min ati on of the return s nf the co mpanies sh ows that 
only o ne, the l\I anch ester Street Railway, which serves a popula­
tion of 65,000, sh owed a divi sibl e in co me from o peration of 6 per 
cen t on th e par value o f it s stock . which was onl y 3 per cent on the 
cos t to the pn:sent owners. The Exeter, Hampton & Amesbury 
Company paid a 3 per cent cliviclend, amountin g to $8,250, but its 
di visibl e inco me was only $6,450. No other company paid divi ­
dends. Th e Chester & D erry Company returned a surplus of 
$H8.88 for th e year. nr a littl e m ore than nne- th ircl of r per cent 
on it s stock: th e Concord Company a surplu s of $726.28, or less 
than I p_er ce nt : K eene Company a surplus of $r ,22 1.66 upon a 
capital of $24.256: th e P o rt smouth Company, wi th no debt and no 
t axes to pay, a surplu s of $4,696JJ8, ur k ss than r per cent 011 it s 
cost, whi ch was $470,583.1 r : a ncl the Lac o nia Company failed to 
meet ih o peratin g ex penses and fi xed cha rges by $r ,904.65. In 
concludin g, th e Rai lroad Co mmi ss ioners say: "All the populous 
ce nter s of our State are now supplied with elec tri c roads, and the 
buildin g of th e future, if in new territ ory, mu st be in th e country 
dis tri cts. Th e g reat bulk of th e patronage of the roads we ha\' e 
is that of pl easure-seek ers, and is secured by large o utlays for 
cas in os, thea ters, parks and other at tractio ns, the use nf which is 
necessa rily co nfin ed to the summ er seaso n. We hav e but one city 
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large en ough to support an electric railway used exclusively for 
business purposes, and the car r eceipt:, in that are to a g reat ~x:­
tent from pleasure travel, without which it could not pay a d1v1-
dend. " 

-----♦----
THE CONVENTION OF MUNICIPAL OWNERSHIP AND 

PUBLIC FRANCHISES 

This convention, which was held la st week at the Reform Club 
in New Y ork, was concluded F eb. 27. As already announced in 
these column s, papers were r ead both for and against municipal 
ownership o f compani es operating under public franchises. The 
sess ions on F eb. 25 were devoted to a general discussion of the 
topic and to the subj ect o f transportation: those on Feb. 26 to 
o-as and electric lighting, water and t elephones. The taxation and 
; egulation of companies was the subj ect of the papers delivered 
on F eb. 27. 

Three pap C' r s r ead at the m eeting on \Vednesday, i. e., those of 
M ess r s. Porter, Brandeis and Donald, are printed elsewhere in 
thi s issue. A nother spea ker was C. R. Bellamy, of the Liverpool 
Corporation Tramways; that city took over the local system in 
1897. El ec tri c traction was adopted throughout the system and 
other impr ovements were made. The carrying capacity was 
doubled. Thi s table was quoted to sho w the results : 

P ercentage 
1897 1902 increase 

P assenge r s. . . . . . . . . . . . . . . . . 58,409,084 ro9,335,585 184.66 
.l\lil eage. . . . . . . . . . . . . . . . . . . . 6.013, 180 11,790,815 96.oS 
R eceipts. . ................. $1,395,552 $2,431,320 74.25 

A unit fare of I penny had been establish ed , carryin g a passen­
ge r an aYe rage di stan ce of 2 r-3 miles. The len g th o f the syst em 
is ror m iles. T he population of L iverpool is ab out 750,000. Mr. 
Bellamy cont inued : "Th e gain to the t raveling public during last 
year amounted to £320,000 (o r $1,536,000) as a r esult of lower 
fa res. The e mployees gained £ 40,000 (or $192,000), with frl'. e uni­
furm clothing. Notwithstanding th ese important conc essions, the 
g ro ss profits am ounted to 9½ per cent, after maintaining the roll­
ing stock, permanent way and ma chinery in the high est state of 
effici ency. Six per cent of thi s a mount has gon e to interes t and 
sinking fund , 2% p er cent to a general r ese r ve o r depreciation 
fund and the r emainder, amoun ting t o £25,000 (o r $120,000), 
transferred to the re li ef of the local taxes." 

A n interes tin g paper fro m Charl es T . Yerkes, o f L ondo n, was 
also r ead. 1 t will be publi shed in an ea rly issue of th is paper. 

E dward M. Sh epa rd, counsel to the R apid Transit Commi ssion 
in New York and la te candidat e fo r lVIayor, then r eviewed the his­
to ry of rapid transit in N ew York si nce r89r. The fea ture of th e 
contrac ts wi th the Belmont-Mc D on ald subway syndica te, he said, 
we re that th ey protec t ed th e city fro m all possib ility of loss. H e 
added : 

"Those whu criticise th e commission fo r havi ng granted too 
lon g a lease to the co ntractor in th e case of the present tunn el 
must remember that until three yea r s ago not o ne fin a ncier dared 
to und ertak e th e con structi on of such a subway. It is no secret 
I tell you when I say th at I , as coun sel fo r the R apid Tran sit 
Commiss ion , consul ted with th e Van derbilts, the Goulds and many 
other s. Without exceptio n they sa id th e plan was impossible." 

Afte r m akin g hi s estimate of wh at th e co ntract has proved to be 
wor th , whi ch h e th ough t was between $30,000.000 and $50.000,000, 
l\I r. Shepard explained that sin ce that p roof had com e it wa s 
easier for the ci ty to ge t advantageous te rm s in building its tun­
nels. T h e Brooklyn ext en sion had sh own this. 

" W e arc committed to municipal construction," said the speaker . 
"Undoubtedly it will be our course in future. I 've no doubt that 
the t erms of future leases t o cont ractors will b e abridge d. For 
my part , I see no r eason why we should not have o ne soon with 
a twenty-year limit instead of the fifty and thirty-fi ve-year terms 
o f the Manhattan-Bronx and Brooklyn contracts." 

He compared the building of tunn els with the b'uilding of court 
houses or r eservoir s. The city in each case let the contract for 
construction because it was more economical than to do the work 
it self. 

" There has been a public misapprehen sion about the city's 
powers," he sa id. " Th e city does not abdicate its rights, even 
during the time it leases the underg round road to the builder. 
D urin g th e fift y or thirty-five years it will control absolutely the 
conditions o f the road's operati on. If the contractor fails to comt 
up to re quirem ents in every detail the city can even take over the 
control of th e line. The contracts provide how the road shall b e 
operated down to the minutest particular." 

Mr. Shepard said he was not prepared to say the time was ripe 
for American municipalities to buy, build and run their railroads 

from th e start. I-le consider ed N cw York 's present form of mu­
nicipal ownership adequate. 

The speakers on Feb. 26 included J . B. Cahoon, secretary and 
ex-president of the National Electric Light Association; Edw. B. 
Ellicott, of Chicago; U. N. Bethell, genera l superintendent of the 
New York T elephone Company; William R. Hill, ex-president _of 
the Ameri ca n Water Works Association, and Hon. J. D"' Witt 
Warner. 

On Feb. 28, Professo r E. R. A. Seligman, of Columbia Univer­
city, cited the Michigan method as the best one to measure fran­
chise values. 

"That method is thi s," h e said. " Subtract the value of the 
phys ical tan g ible property from the value of the corporation' s 
securiti es and you have the franchise value. If you can't get at the 
value of the securities, then take the total gross earnings plus the 
total income from other sources and deduct 5 per cent of the 
tangible property plus the opera tion expenses and then capitalize 
the r emainder at 7 per cent and call it the value of the company's 
non-physical property or franchise." 

Wheeler H. P eckham said there was no difference betwee n tax­
ing income and capital; that no matter how a street railway com­
pany might be tax ed, the r ea l fact was that the passengers in the 
cars paid the taxes. When a company pays so much in dividends 
that its stockholders received m ore inter est than that which other 
capital similarly inves ted pays it is a di sgrace to the city and State. 

Before the franchise tax discussion the convention listen ed to 
Dr. Ch arlton T. Lewis on the subject of " How Should Public 
Service Corporations Be Controlled?" Th e speak er attacke~ t~e 
wave of municipal social ism that ha s swept over Great Bntam 
and said the great public utility corporations were the best agen ts 
for th e management of such utilities. 

•• 
WQRK ON PENNSYLVANIA TUNNEL BEGUN 

Actual work o n the North River section of the g reat P ennsyl­
vania tunnel was b egun in New York Feb. 25, when a gang of 
workmen started to tear down some old t enements and warehouses 
at the foot of ·w es t Thirty-Second Street. The first board was 
ripped off in the presence of Chief Engineer Charles M. Jacobs, 
of the North River Division; Alfred Noble, who is in charge of 
the East River tunnel, and the members of their staffs. A shaft 
will be sunk as soon as the ground is cleared. Th e North 
River section extends from a point 111 the cen ter of th e North River 
to the site of th e ter mi nal station a t Seventh and Eigh th Avenues 
and Thirty- Second to Thirty-F our th Streets, New York. For the 
sinkin o- of th e shaft th e nlant of an iron works, besides seve ral 
small buildings, will be r-a zed. The shaft , upon which work h as 
just been begun, will extend clown to the level of the tunnel, and 
then th e work will be pushed we st under the river and east under 
tb e city to conn ec t with other sections. There are four of these­
one extending from the t erminal east to a point under the center 
of th e E ast River. one on Long I sland and o ne in New J ersey, 
besides th e o ne which is now under con struction. 

In the annual report of Presi dent Cas satt , of the Pennsylvania 
R ailroad Company, prominence is g iven the plans for the building 
o f th e tunn el through New York and the es tabli shing of a station 
in thi s city. togeth er with the important connections secured by 
thi s project. Thi s is really the fi rst definite official statement of 
the pl an s since th e granting of the franchise. The route is out­
lined a s follows : 

T he tunnel exten sion in to New York co:nme,nces at a point on your United 
New J er sey R ailroad about a mile east 0f Newark, whence a double-track 
road wi ll b e construct ed by the Pennsylvania, New Jersey and New York 
R ail road Company on an elevated line to Vv eehawken, and the.nee by tunnel 
under Bergen Hill and the North River to a connection on the boundary line 
between the States of N ew Y o,k and New Jersey, with the line of the Penn­
sylvania, New Y ork and L ong I sland Railroad. The latter company is to 
complete the line from that point un der thP North River , th e city of New 
Y ork, the East River and L on g I sland City, to a junctio,n with your Long 
I sland Railroad near Thomp son Avenue in that city. It will also make con­
n ection with th e N ew Y ork Connecting R ai lroad, and through it with the New 
Y ork New Haven & H artford Railroad, and thus provide an all -ra il passenger 
route' between your sy st em and New England. 

The provisions of the franchise covering the privileges ext ended 
th e company and the compensation exacte d are r elated in detail 
and incl ude the construction. 

First-Of a r ailway consisting of two double-track lines, starting from ad­
jacent points under the Hudson River, on the line between the States of New 
York and New Jersey, and running eastwar dly through N ew York City, one 
under Thirty-First Street and the other under Thirty-Second Street, and 
thence under the East River and Long Island City to a surface terminus near 
Thompson Avenue in that city. 

Second- The construction of a terminal station between Thirty-First and 
Thirty-Second Streets and Seventh and Ni:o.~b. Av.i:.,aues, in New Yotkr and 
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for that purpose the closing an d occupan.:y of T h irty-Secon d Street between 
the avenues n amed. 

Third- The con stru ction of a third double-track ra il way from this terminal 
station under Thir ty-Third Street and to and under t he East Ri ver to the 
terminus n ear Thom pson Avenue. 

F ourth- The con st ructi on of addition al t, 2cks on Thirty-First , Thirty-Second 
and Thirty-Third Stree ts n ecessary fo r the operati on of the railway and 
station. 

Fifth- The occupa ncy of groun d under T h ir ty-Third S treet and east and 
west of Fourth Avenue for a local stat ion. 

Sixth- The maintenan ce and operation of t he necessary cabl es, wires a nd 
condui ts under and a l::mg the route of the 1a ilw~.y for power, h eatin g, li ght a nti 
other n ecessary purposes. 

Seven th-The right to use pr ivate property, lawfully acquired , fo r it s cor ­
porate purposes in connection wi th the con structi on an d operation of t he 
tu nn el, and 

Eighth- The right to mainta in and opera te the railroad in perpetuity. 

•• 
ATTORNEY-GENERAL OF WISCONSIN SAYS RAILROAD 

COMMISSIONER HAS POWER TO INQUIRE INTO 
RAILROAD AFFAIRS 

I n an opinion hold ing that electric railways are required to r eport 
to the State Railroad Commissioner the same as steam roads, Attor­
ney-Gen eral Sturdevant, of Wisconsin, interprets the statute g iving 
t h e commissioner certain powers to inquire into the affairs of rail­
road companies in general. The commissioner asked the Attorney­
General if section 1795 of the statutes of 1898, which requires that 
' 'all rail road corporations hereafter organized shall within ten days 
after beginning operations as a common carrier, give no tice in 
writing to the Railroad Commissioner o f the nam e of the com ­
pany, date of beginning its business as a carri er, nam es of termi ­
nals a nd the nam es and residences of the principal officer s," ap­
pli ed to electric rai lways. In holding that it d id the Attorney­
General, in h is opin ion, says: "A railroad compa ny doing busi­
ness as a com mon carrier is certainly within th e wo rds of the 
statute, a nd the words 'railroad corporations' ce rtainly include a 
r ailroad operat ed by electric power, as we ll as on e operated by 
st eam powe r . T h e evident object of section 1795, in r equiring re­
ports from rail road companies, is to give the commissioner infor­
mation of t h e busi ness operations of railroad companies in o rder 
that he m ay perfo rm his duties under the statute with r efer ence to 
such companies. The State is also interested in th ese electric rail­
ways, fo r the reason that they pay license fee s to the corporations 
throug h which th ey run under the provisions of ch apter 354, laws 
of 1899, and the State receives a portion of these license fees." 

•• 
ANNUAL REPORT OF THE TWIN CITY RAPID TRANSIT 

COMPANY 

T he r eport of the Twin City Rapid Transit Com1·any, of ~in­
neapolis, fo r the year ended Dec. 31, 1902, has just been made 
publi c. P res ident Lowry, of the company, in presenting the re­
port, calls attention to the i-,r esent properti es controlled by the 
company and points out their fin e physical condition, and says 
that in o rder to meet the growth of the property steps have been 
tak en to provide additional power facilities. According to Mr. 
L owry, th e new power plant, for which plans have been draw n, is 
ex pected t o be fully complet ed during 1904. 

T he r eport shows that the gross ea rnings fo r t he year we r e 
$3,612,211, an increase of 13.81 per cent over 1901 , and that the 
net earnings were $1 ,982,041.34, an increase of 12.71 per cent ove r 
1901. T he company has operat ed the property, including taxes, 
fo r 49.30 per cen t of the g ross earnings, as compared with 48.35 
per cent for the preceding year. The increase in o perating ex­
pe nses over the previous year is largely due to increase in wages 
and abnormal cost of fuel, the increase in wages alone adding 2 
pe r cent to the operating expense. 

After paying all fixed charges a nd 7 per cent dividends on the 
preferred stock, there is a balan ce in th e n et incom e of $1,060,324, 
being 7.06 per cent upon the common stock, as compared with 
5.87 per cent for the previous year. 

From this surplus, fo ur quarterly di vide nds o f 1 ¼ per cent 
each, amounting to $769,262, or 5 per cent, have been declared on 
the common stock, leaving a balance o f $291 ,061, whi ch has bee n 
passed to the surplus accol.tnt. 

The company has sold $1,501,000 of its common stock to its 
stockholders at par, said stock carrying with it the dividend for the 
last quarter of the year. The proceeds fro m the sale of this stock 
have been partly used to pay the cost of improvements to th e 
properties duri ng the current year, and the balance will be used 
t oward paying for improvements th e ensuing year. 

On May I the company cancelled $20,000 of the remammg 
$250,000 7 per ce nt fi rst m ortgage bonds of the Minneapolis 
Street R ailway Com pa ny, redeeming them in cash. 

The foll owing are detailed statements of the operations of the 
company for th e fi scal year ending Dec. 31, 1902: 

M ONTHLY STATEMENT OF GROSS EARNINGS-1902 

J anuary ...... .. ..... . ... . 
F ebruary ............. . .. . 
March .............. .... . 
A pril . ................... . 
May .. .................. . 
June . ................. • .. 
July ..................... . 
A ugust .................. . 
September ............... . 
October ................. . 
Nove mber ............... . 
D ecember ............... . 

Passenger Miscellaneous 
Earni ngs Earnings 
$270,485 $1,673 

243,140 1,631 
277,575 1,808 
261,456 1,787 
295,152 I ,839 
308,131 1,752 
335,716 1,737 
321,842 -,692 
337,965 1,704 
302,634 1,682 
307,756 1,712 
329,686 I ,645 

Total 
Earnings 

$272,159 
244,780 
279,382 
263,243 
296,991 
309,884 
337,452 
323,534 
339,669 
304,317 
309,468 
331,331 

$3,612,2IO 

STATEMENT OF R E CEI PTS AND EXPENDITURES-1902 

RECEI PTS 

P assenger earnings ....... • . ........................... $3,591,549 
M iscellaneous earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,662 

Total- earnings ................................. $3,612,211 

EXPENSES 

Maintenance of way and structures .................. . 
Maintenance of equipment ...... . .................... . 
Operation of power plant .. . ........................ . 
Car service . .. . . . .. . ................................ . 
General expense .................................... . 
Legal expense ....................................... . 
Injuries and damages ............................... . 
Insurance . . .. ... ................................... . 

$83,135 
196,521 
269,224 
745,771 
153,706 

23,000 
138,445 
20,365 

T otal operating ...................................... $1,630,170 
N et earnings from operat ion . . . . . . . . . . . . . . . . . . . . . . . . . . 1,982,041 
Interest on debt and taxes ............................... 711,717 

Surplus applicable to dividends ....................... $1,270,324 

Dividends preferred stock ............................ . 
Dividends common stock .... . ....................... . 

Total dividends ....... . ............................. . 

$2rn,ooo 
769,262 

$979,263 

Transferred to general surplus account . . . . . . . . . . . . . . . . $291,061 
P er cent total operating (including taxes) to tota l 

earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.3 

GENERA L BALANCE SH EET-DECEMBER 31, 1902 

RESO URCES 

Roa dway, equipment , r eal esta te, buildings, 
machinery, tools and securities in t reasury. $32,989,594 

Current assets .... .. . . .... . .... .. ...... . 350,197 
Notes and accounts receivable ........... . $32,349 
Cash in banks .. .. ...................... . 646,072 
S tores-materials and supplies .......... . 171 ,776 

$33,839,791 
LIABILITIES 

Capital stock .......................... . $19,511,000 
Common stock ......................... . $16,511,000 
P refer r ed stock ........................ . 3,000,000 
F unded debt . . ......................... . rn,868,ooo 
Minneapolis Street Rai lway Company .... . 4,980,000 
The St. P aul City Railway Company ..... . 4,388,000 
Minneapoli s & St. Paul Suburban Railway 

Company ............................ . 500,000 
Consolidated 5 per cent mortgage bonds .. . 1,000,000 
Current liab ilities ...................... . 469,445 
U npaid vouchers an d accoun ts .......... . 55,762 
Interest accrued and not d ue ............ . 207,296 
Dividend common stock, payable Feb. 15, 

1903 ............... ....... . ......... . 206,387 
I ncome account, surplus ................ . 2,991,346 

$33,839,791 
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STATEi\IENT OF l<UNDED DEBT- JANUARY 1, 1903 

BONDS 

:Minneapolis Street Railway Company-

First mortgage, 7 per cent, due 1910 .... . . 
Second mortgage, 6 per cent, due 1913 ... . . 
First con solidated mortgage, 5 per cent, 

due 1919 ............................. . 

Total 
Debt 

$230.000 
600,000 

4,150,000 

$4,980,000 
The St. Paul City Railway Company-

First mortgage, 6 per cent, due 1932-34 ...... 680,000 
Cable con solidated mortgage, 5 per cent, 

due 1937 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,708,000 

$4,388,000 
Minneapoli s & St. Paul Suburban Railway Company­

First mortgage, S per cent, due 1924. . . . . . . $500,000 
Minneapolis Street Railway Company and the St . 

Railway Company-
Consolidated mortgage, 5 per cent , due 1911. $1,000,000 

Total ............... .... ................ $10,868,000 

Annual 
Interest 
$16,100 

36,000 

207,500 

$259,6oo 

$40,800 

185,400 

$226,200 

$25,000 
Paul City 

$50.000 

$56o.800 
TRACK MILEAGE AND l 'ASSENGER EAR N I N (;S l'ER :llILE 

Total miles single track ......... .................. . 
Total miles double track .... . ...................... . 
Total miles special track ........................... . 
Total miles all track r educed to single ...... . ....... . 
Total mi les street occupied by track . . ............... . 
Gross passenger earnings per mile single tracks ...... . 
Gross passenger ea rnings per mile street s occupied 

38.12 
98.29 
17.85 

252.55 
136-41 

$14,221.14 

by track . . ....... .... ... ........ ................ . 
Gross pa ssenger earnings ... ........ ............... . 

26,329.07 
3,591,548.55 

STATISTICAL STATEMENT 
1()02 1901 

Gross earnings .............. $3, li12,210.88 $3,173,975.85 
Operating expenses..... . . . . l,(,3ll,1G9.54 1,415,451.70 
_I\/ et earnings... .. ... ........ l ,982, fHl .34 1,758,524.15 
l{ev. passen ge r s carried ..... 71 ,8~0. (l7l 63,009,957 
Transfe rs r edeemed .. ....... 17,78G,105 15,587,858 
O perating, per ct. earnings. 49.30 48.35 
Per cent on pr eferred st ock 

ea rned and paid .......... . 7.00 7.00 
Per cent on common stoc k 

earned. . ................. . 7.0G 5.87 
Per eent on comm on stoek 

paid .. ........... . .... , ... . 5.00 4.00 

•• 

1900 
$2,839,355.78 
1,304,689.11 
1,534,G66.67 

56,284,103 
l:3,909,53fi 

JG.lG 

7.00 

4.70 

3.00 

1899 
$2,522,793.85 
1,156,972.37 
1,365,821.48 

49,586,845 
12,983,112 

48.71 

7.00 

3.6G 

2.50 

REPORTS OF THE UNITED RAILWAYS OF BAL TIM ORE 

The annual meeting of the United Railways &. E lectric Com­
pany, of Baltimore, Md., was h eld Feb. 25. Directors and officers 
we re elected as follows: J. M. Hood, president ; George C. Jen­
kms, first vice-president; vVilliam A. House, second vice-president 
and general manager; H. C. M cJilton, secretary and treasurer: 
N. E. Stubbs, auditor; E. L. Bartlett , H. Crawford Black, A lex­
ander Brown. General John i\I. Hood, Geo rge C. J enkins, Sey­
mour Mandelbaum, \Vesley l\J. Oler, H. A. Parr, J. B. R a m say, 
Douglas H. Thomas an ci General Francis E. Water s, directors. 

The report of the company for the year ended Dec. 3 r, 1902, was 
presented by President Hood. It sh ows that the gross earnings 
were $5,041 ,275 ; operating expens es, $2,252,133; earnings in excess 
of operating expenses, $2,789,142 ; fixed charges, including fran ­
chise and oth er taxes and interest on income bonds, $2,637,n5; 
amount carri ed to surplus from railway operatio ns, $152,027; divi­
dend from lighting company. $53,405: total credited to surplus for 
th e year, $205 ,432; previou sly credited, $128,007, or a total surplus 
to date of $333,439. 

A s compared with 1901 , there wa s an increase of $344,645 in 
revenue and an increase of $58,958 in operating expenses, making 
a gain of $285,687 in operating r esults. There was, however, an 
increase of $144,II3 in fixed charges and interest, so that the actual 
net increase was $141,574. To this should be added $.31,739, rep re­
senting increased dividend from the lighting company, so that the 
net increase from all sources was $173,313. 

The report says in part: "Th e increase in fixed charges of $144,-
113 was mainly due to an increase in franchise and other taxes of 
$45,864 and of $98,215 in interest on first 4 pe r cent bonds issued 
and loans made in connection with construction of Carroll Park 
shops, new boiler house and equipment, new machinery for Pratt 
Street power house and the 105 double-truck conver tible cars pur­
chased for the Ellicott City and York, Frederick & Belair road 
lines in 19m , none of the interest upon whi ch became a fixed 
charge until 1902. 

" \,Vhen the advances made by this company to th e Baltimore, 
S parrows Point & Chesapeake Railway Company have b een re­
paid thi s co mpa ny will not o nly be able to liquidate all floating in­
debtedn ess, including all contrac tural liabilities, but have a cash 
surplus in its treasury . 

"Th e number o f car miles run was 24,056,973, an increase of 726,-
681 miles. The total number o f r evenue passe ngers carried was 
101 ,746,407, an increase o f 6,704,460 passengers. 

"Th e number of tr an sfers used was 39,363,604, an increase of 
4,021,070. The average earnings per car mile were 20 96-100 cents , 
and the cost of se rvice 9 36-100 cents. The percentage of o perating 
exp enses to g ross earnings was 44 67-100 per cent, a r eduction of 
2 3-100 per cent from 1901. 

"On A ug. 13 your company gave to the Continental Trust Com­
pany a n opti on on its 40,000 shares (the entire common stock) of 
th e U nited E lectric Li ght & Power Company, conditioned upon 
acceptance by Nov. 15 and payment of the consideration, $904,-
237.39, by Jan. 15 , the t erms having all been complied with, the 
property was duly transferred on th e latter date, Jan. 15, 1903. 

"The n early 40,000,000 transfer s issued during the year should 
be taken as th e best evidence that the public has been greatly 
benefited by th e consolidation of lines, which has r ender ed the 
offering of the transfer privilege and the availing of it o n s11ch an 
ext ended scale possible. 

"Th e faci lities afforded uy the company enter into the daily life 
of a lmost the en tir e populatio n of our city and surroundin g coun­
try, and as the nearly $70,000,000 of securities of the co mpany are 
held by our own people it will be seen that, in round figur es, not 
only do they receive back the $2,600,000 of fixed charges, but like­
wise the major part of th e $2,200,000 disbursed by the company 
fo r labor and material used in it s operations, while as yet no re­
turn has come to th e stockholders, th e r eal owners o f the pr.op­
ertY" 

The consolidated genera l balance sh eet of the company as of 
Dec. 31, 1902, shows: 

CONSOLID.\TED GENERAL B.\LANCE SHEET OF TIIE UNITED 
RAILWAYS & ELECTR TC. CO:\I P ;\NY OF DEC. 31. 1902 

ASSETS 

Cost of road, equipme nt and (ea! estate. . . . . . . . . . . . . . $64,498,929 
Investments-

Stocks and bonds of oth er companies owned and con­
trolled by the U nited Railways & E lectric Company 
of Baltimore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,697,212 
Current Assets-

Cash ..... ............................... . 
Bills and acco unt s receivable ............. . 
Supplies and coal on hand ................ . 

Capital Stock- LIABlLITIES 

$100,737 
l ,064,6II 

181,814 

Co mmon .............................. . 
Preferred .............................. . 

$15,000,000 
65,306 

Funded D ebt-
Convertible ................... 5 % 1906 
First mortgage ............... 5 % 19II 
Certificate of indebtedn ess .... 4r/2% 1911 
First mortgage ...... .. .. ... ... 6 % 1912 
B. C. & E. M .. ............... 5 % 1916 
C. & s ........................ 5 % 1922 
First mortgage .............. . 5 % 1929 
Co nsolidated mortgage ........ 5 % 1932 
E. & I.. ....... . .............. 5 % 1932 
L. R. E ...................... 5 % 1942 
N. B ......................... 5 % 1942 
B. & N ....................... 5 % 1947 
First consolidated ............. 4 % 1949 
Income. . . .................. • 4 % 1949 

Current Liabilities-
Accounts payable ... ... ................ . 
Outstanding tickets and transfers ....... . 
*Bills payable . .. ....................... . 
Accrued inter est ....................... . 
Accru ed park t ax ..................... •• 
Accrued int erest on income bonds an~ 

dividend o n preferred stock ........ .. . 

S urplus ...... ..... .............. •. • • • • • 

$527,000 
2,000,000 

500,000 
41 ,000 

500,000 
3,000,000 
1,500,000 

659,000 
600,000 

1,000,000 
1,750,000 

139,000 
25,231,000 
13,934,694 

$146.650 
8,875 

1,047,855 
426,213 
86,605 

46,667 

1,347,162 

$68,543,303 

$15,065,306 

$1,762,865 
$333,438 

$68,543,303 

• Sinee t h e pr eparation of the above statement $904,2!]7.59, received from sale 
of stoek of the Light;ng Company, has been applied to the payment of 
floating debt. 
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IMPORTANT RULINGS BY THE RAILROAD COMMISSIONERS 
OF MASSACHUSETTS 

T he Railroad Commissioners of Massaehusetts have issued an 
importa nt order on t he petition of the Hartford & Wore ester 
St reet R ailway Co mpany for approval of loeations and auth ority 
to construct over private land. 

It seem s that the Hartford & \Vorees t er Company obtained 
loca t ions in \Va les, Ho lland, Brimfield, Sturbridge and Leiceste r 
whi eh became va lid without ac tion by the board, havi ng been 
accepted before the law went into effect to make stre et railway 
locations subject to the supervi sio n of the Railroad Commi ss ion­
ers. Subsequent ly it became apparent that owing to th e heavy 
g rades and sharp curves in portions of the high way s in which 
th ese loea t io ns were granted a railway could not be ope rat ed over 
them safe ly. For th is reason it is now propose d to build the rail­
way fo r a part of t he ro ute upon private property, and to carry 
out thi s purpose ce r tain other locations r endered ne cessa ry by 
thi s change in plan have been obtained. Under the legi slation of 
last win ter these later location s cannot bec ome valid without a 
eertifi ca t e fro m the board that th ey are eonsistent with public in­
terest . 

The Woreester & Southbridge Street Railway, an establi shed 
line between Woreester and Southbridge over a eircuitous route , 
is opposing th e construction of the Hartford & Worc ester Rail ­
way, and contended, among oth er th ings, that the Hartford & 
W o reest er Compa ny had no standing at present before th e board; 
that the locations serve no u seful purpose and are parts of a rail ­
way project which as a whole involves need less capitalization, and 
that the locations are neither original locat ion s nor valid amend­
m ents o r alterations of loea tions. 

O n all o f these counts th e commissioners fin d for the Hartford 
& W orceste r Compa ny. I n rega rd to constructing over private 
land, the commissioners rule as fo llows: 

"The petitioner also asks authority to build over private land 
in L eicester. In thi s, as in other towns in whi ch such authority 
has been give n, construetion for a considerable d istance over pr i­
va t e lands ts in the interest of safe operation. 'vV e therefore find 
that publi c n ecess ity and convenience demand the construction of 
th e railway over priva te lands in the to·.vn of Leic es ter. This is 
stated t o be for the purpose of avoiding undesirable grades and 
curves, but the authority is gra nted with a stipulation that on ap­
proachin g a public st r eet or way- to be crossed at the same level 
th e ca r sh all come to a full stop within 100 feet, and that in cross­
ing the speed shall not exceed 4 miles an hour, and that suitable 
signs shall be ma intained at each such crossing." 

A nnouncement has been made that t he case is to be carried to 
the cour ts by th e Worcester & Southbridge Company. 

O n the quest ion of approving locations granted by the Select­
men of Southboro to the Boston & ·w orcester Street Railway and 
the petition of th e company for a grant of connecting locations in 
Southboro, the Ra il road Commissioners of Massachusett s have 
issued one of th e most important rulings of the year. 

T h e Boston & Worcester Street Railway, now building under 
special charter between Boston and Worcester, for the better con­
duct of the enterprise, decided to abandon its original purpose in 
Southboro and leave th e streets in that town for a route over pri ­
vate lands. In connection with this change in plan it became 
necessary to obtain locations across several highways. The Select ­
men of Southboro, after protracted h ea rings, declined to gra nt 
crossings at grade over the Parkerville, Central and Cemetery 
roads, so-called, as requested by the company, but required the 
railway to pass under these ways. The Selectmen sought the ap­
proval of th e loca t ions before the Railroad Commissioners, while 
the company, on the other hand, having refused to accept the 
locations, presen ted a petition to the Railroad Commissioners f_or 
a connecting location under section II , chapter II2, Revised Laws. 

T h e contention of the company was that the railway should 
cross th ese highways at grade, as that meth od of construction in­
volved th e lea st cost and gives the bes t grade for operation. The 
Selectmen and others rem onstrated against this as un safe and 
contrary to the be st public policy. 

In th eir annual report of 1902 the Railroad Commiss ion ers said 
that th e elec tric car, " moving over private land or a way of its 
own, aproaches a highway under practi cally like conditio ns with 
the rai lroad train. When such crossi ngs ca n be avoided a t an ex­
pense not too burdensome thi s sh ould be done. It is better to pay 
the cost of safe construction at th e outset than to me et the g rea ter 
cost of changes in the future." The Railroad Commiss ioners said, 
in ruling on the petition. that th ey found no r easo n to chan ge the 
views thus stated in their annual report, it followin g that unless 
the expense of carrying the railway over or under these highways 
is disproportionate, crossings at g rade must be denied, and that 
the dangers of con struction at g rade at these points, though con-

siderable, is not sueh as to make it a n unreasonable requirement, 
it'J. view of the eharacter of the se rviee which th e company pro­
po ses to perform. Th eir ruling· is that one overhead and two 
underneath crossings are t o be constructed. 

---~+------
THE FRANCHISE TAX SUIT IN NEW YORK 

Attorney-General Cunneen, of N cw York, is preparing his brief 
from whieh he will argue befo re the Court of A ppea ls the appeal 
of the State from the decision of the appellate divi sion, third de­
partment, in dec laring ee rtain provision s of the spec ial franchi se 
tax law to be unconstitutional. Charl es A. Collin , one of the lead­
ing attorneys repre sentin g the corpo rati ons, was in Albany on 
FeL. 28 to see Mr. Cunneen, and informed him that the corpora­
tions are a bout ready to present th eir side of the case. 

The Court of Appeals will adjourn thi s week until late in March, 
and it is probable that during the week a repre sentative of the At­
to rney-Ge neral and one for the co rpo ration s will appear before th e 
court to request the fixing of a date for the hearing of the appeal. 
If a simple notice of argument was given the cases would go over, 
under the rules of the court, until J anuary, 1904. The probability 
is that the court will fix so me day of the first week of its next 
sessio n for the h earing of th e appeal. 

As not less than two week s will be r equired to reach a decision 
a nd write such opinions a s may be necessa ry to express the views 
of th e court, a final determmation of thi s litigation cannot be had 
before the middle of Apri l. It is known that Governor Odell is 
anxious to have this question dec ided in time for the passage of 
such legislation as may be required to remedy any unconstitu­
tional features of the law a nd to provide in some proper manner 
for the taxation of special franchi ses. 

It is understood that th e five attorneys who represented the cor­
porations in th e case before the appellate division in presenting 
the arguments for their side before the Court of Appeals will each 
argue o ne of th e questions involve d. These questi ons will inelude , 
first, the right of the L egislature to classify specia l franchises as 
real estate; second, a question of a conflict of th e frane hise tax act 
with the home-ru le provision of the State constitution; third, it s 
violation of the section of th e Federal eonstitution governing the 
inviolability of eontracts; fourth, the failure of th e State Board of 
Tax Commissioners to separate the value of the intangible from 
that of the tangible property constituting th e franchise; fifth, the 
fai lure of the board to assess separately the various franchises op­
erated by each corporation, and, sixth, special questions local to 
the individual corporations concerned. 

PRACTICAL ENGINEERING AT LEHIGH UNIVERSITY 

Dr. W. S. Franklin, h ead of the electrical engineering depart­
ment of Lehigh University, and Professor vVilliam E sty have in­
troduced this year as part of the electrical engineering course at 
that university a series of lectures on practical topics by practicing 
engineers. A m ong the lecturers secured this yea r are W. C. Got­
sha ll , of New York, who is de livering a course on "'Preliminary 
Engineeri ng and Development for Electric Railway Enterprises," 
and C. 0. Mai lloux, whose topic is "Elec tric Light \Viring.'' Mr. 
Mailloux has also r ecently deli ve red a lecture on "Some of the 
Factors Bearing on the Success and Career of the Consulting 
Engineer." The university is to be congratulated on havin g 
se cured lectures from enginee rs of the standing of M essrs. Got ­
shall and l\Iailloux and also for having establi shed such an im­
portant adjunct to a univer si ty training in elec trical enginee ring. 

•• 
QUESTION OF STATE SUPERVISION IN MICHIGAN 

The Michigan Legi slature has under consideration a bill t o 
bring electric rai lways under the juri sdiction a nd control o f the 
Commissioner of R ailroads to the sam e extent and in the same 
manner as steam roads are now controlled. At the present time 
the only control exe rci sed by the State ove r th ese companies is in 
regard to their crossin g with steam roads, all such crossings be­
in g subject to th e approval of the Commiss io ner of R ai lroads. 

Objection to thi ~ plan· of supervision is rai sed by th e farmer 
members of the Legi slature , who claim that , ina smuch as cities 
are allowed full control ove~ the street railway s, that justice would 
demand that town ships sho uld have th e sa m e pri vi lege, as these 
roads are of necess ity ve ry largely lo cal in th eir natur e and busi­
ness. T h eir contention is that the local authoriti es arc abundantly 
able to regulate and cont rol them without any interference on th e 
part of Stae authority. 

The electric rai lway men are somewhat di,ided upon the quc s-
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tion, but all agree that if they are to be subjected to additional 
regulation they should also be granted additional rights and privi­
leges and should be allowed the same rights and privileges in the 
matter of the condemnation of property for the construction of 
their lines as are now given to their competitors , the steam rail­
roads. 

----♦----
40t000-VOL T TRANSMISSION PLANT IN ITALY 

The Maschinenfabrik Oerlikon, of Oerlikon, nea r Zurich, has 
recently received an order which, both for its importance and for 
the specia l circumstances pertaining to it, seem worthy of a few 
remarks. The order a lluded to embraces the exploitation of the 
water power of the Caffaro River and its transformation into elec­
trical energy. The Caffaro River has its spring on the Alps, which 
form the frontier between Italy and Tyrol, and discharges its 
waters into the Chiesa River. 

The comp lete installation is calculated for a total output of 
15,000 hp, measured at the turbine shafts, and comprises two sep­
arate power stations. The up-stream station, which will be built 
later on, will supply 5,000 hp, while the hydro-electric power sta­
tion going to be erected now and situate within the Italian town­
ship of Bageline will make some ro,ooo hp avai lable. In both 
central stations, which after erec ti on shall work in se ries, the 
three-phase current of 9000-volt 42 cycles taken from the gen­
erator terminals wi ll be transformed up to 40,000 volts. 

The current of 40,000-volt tension is transmitted to Brescia, 
some 40 km distant, where it is partly used for power and light 
distribution in the province of Brescia and partly for operating 
large electro-chemical works. 

The down-stream station, which is now in course of construc­
tion, commands a water power of 4000 liters per second, with a 
head of 254 meters, which corresponds to an effective turbine out­
put of ro,160 hp. 

The upper-water channel has a length of 4500 meters and passes 
three tunnels, one of which is 2300 meters long. 

In the down-stream central station five hydro-electric groups 
of a capacity of 2500 hp each will be installed. Each group con- • 
sists of a turbine which is directly coupled to a three-phase gen­
erator and makes 315 r. p. m. Besides these large groups there 
will also be two smaller turbines erected of 160 hp output each 
and with a speed of 600 r. p. m., they a re coupled each to an ex­
citer generator. One exciter suffices for four three-phase gen­
erators, so that the other exciter, as well as the fifth hydro-electric 
group, serve as a reserve. 

The three-phase generators are calculated for absorbing 2500 hp 
with a power factor of 0.75, and will have an output of 2340 k. v. a. 
The three-phase current generated by them has, as stated above, 
a voltage of 9000 and a frequency of 42 cycles. 

Five step-up transformers, each of 2340 k. v. a., will bring the 
pressure of the current up to 40,000 vclts, which, after transmis­
sion of the current, is by an even number of step-down transform­
ers transformed down to the working pressure. 

This installation may call for special interest as being the first 
plant in Europe that makes use of a high-pressure current of 
40,000 volts and transformers with a capacity exceeding 2000 kw. 

FOREIGN TECHNICAL PUBLICATIONS 

Science Abstracts will be presented in a different form here­
after, the most important change being in the division of the con­
t ents into two parts, sections A· and B. The latter includes steam 
r,lants, gas and oil engines, electrica l engineering and apparatus 
and electrical distribution, traction and lighting. The American 
Physical Society is now joined with the Institute of Electrical En­
gineering and the Physical Society of London in the direction of 
the publication, and has elected Professor E. H. Hall, of Harvard 
University, its representative on the publishing committee. The 
American Institute of Lighting is also co-operating with the com­
mittee, it is announced. 

The Engineering Digest, a new publication which proposes 
to be a useful ally to existi ng engineering periodicals, is 
announced by D. N. Dunlop & Company, of Effingham House, 
Arundel Street, Strand, London, W. C. It will. be a 6-periny 
weekly index and review of contemporary engineering literature 
and a survey of the principal t echnical press of Great Britain, 
A merica and Europe. This weekly index and digest will supply 
a short expert summary indicating the purpose and character of 
ea ch article, the author's name, the length of the matter and the 
nam e and price of the periodical in which it is published. Certain 
o riginal features , such as the Man of the Week, the Book of the 
Week, a digest of new Catalogues and Trade Publications, a Buy-

er's Encyclopedia, a section devoted to matters bearing on Busi­
ness System and O rganization, and a Commercial Information 
Bureau will be added. 

Th e U niversa l Elect ri cal Directory for 1903 has just been 
published by Alabaster, Gatehouse & Company, of London. 
lt contains the names of the members of the electrical and 
kindred industries throughout the world. The book has been 
most thoroughiy revised. The British alphabetical section now 
comprises 11,080 distinct names, the continental section 9405, the 
United States 7040 and the colonial 3465, aggregating 30,990. For 
simpli city and fac ility of reference it is divided into four groups, 
namely, Briti sh , Continental, United States and Colonial, which 
are again sub-divided into alphabetical and class ified sections. In 
addition to the names incorporated in the present issue, much 
financial information is given, the telephonic addresses and local 
telephone numbers are given and the pages added to the work are 
eighty-one in number as compared with that of 1902, making in 
all about 1350 pages entire ly of directory matter. The lists of 
central stations in the United Kingdom and colonies have again 
been considerably added to. and the engineer's name, system of 
distribution and the voltage has been included. 

•• 
BRITISH RAILWAY OFFICIALS TO STUDY AMERICAN 

METHODS 

Important conferences between the consulting en gineers of all 
railroads in Great Britain were held in London last week, with 
the object of deciding on a uniform scheme for electric equipment, 
whereby the rolli ng stock and electric motors of the various com­
panies will be able to travel indi scriminately on all the lines. 

Six officials of the traffic and engineering departments of the 
London & North -\,V es t ern Railroad sa iled fo r New York on the 
\Vhite Star Line steamer Ocean ic (which left Liverpool Feb. 25) 
to make a further study of A m eri ca n methods. 

•• 
PERSONAL MENTION 

l\1R. A. F. ·w ALTER has resigned as general superintendent of 
the Michigan Traction Company, of Ka lamazoo, Mich., owing to 
ill-health. 

MR. C. S. DARRACH was apointed on Feb. 1 freight agent 
and car accountant of the St. Louis & Belleville Electric Railway 
Company to succeed Mr. R. L. Rausch, who had resigned. 

MR. G. L. ESTAB ROOK was recently elected secretary and 
treasurer of the St. Louis & Suburban Railway Company and Mr. 
T. 'vV. Gregory assistant secretary and treasurer of the company. 

CAPTAIN JOSEPH M. DICKEY, of Newburg, N . Y., has 
assumed the duties of his new position as a member of the State 
Board of Railroad Commissioners. The board ha s reorganized 
by electing Colonel George W. Dunn chairman to succeed Col­
onel Cole. 

l\IR. P. W. DA VIES, formerly secretary of the British Electric 
Traction Company, Ltd., and Mr. T homas G. Hansen, also of the 
British Electric Traction Company, and formerly of the Cleveland 
E lectric Company and the Northern Ohio Traction Company, 
have formed a new company to be entitled The Railways and 
Tramways Inspection Company, with offices in L ondon. The 
company will act in an advisory capaci ty to existing tramway 
enter prises. 

MR. CHARLES S. POWELL, who has been associated with 
the Westinghouse electrical interests since 1893, and who for the 
last six years has been manager of the Cl eveland office of the 
\,V es tinghouse Electric & Manufacturing Company, has changed 
the scene of his activities from the U nited States to Europe. He 
has been appo;;i ted assistant mana ger of the British Westinghouse 
Electric & Manufacturing Company, Ltd., and has already en­
tered upon the duties of hi s n ew position. Mr. Powell's head­
quarters are in the Westinghouse building, Norfolk Street, Strand, 
London, W. C. 

MR. J. J. SULLIVAN h as been elected president of the 
American Railways Company to fill the vacancy caused by the 
death of Mr. Samuel G. De Coursey, and Mr. C. L. S. Tingley has 
been elect ed a director of the company to succeed Mr. De Cour­
sey. Mr. Tingley has also been el ected second vice-president of 
the company and Mr. Walter W. Perkins has been elected secre­
tary and treasurer of the company, vice Mr. C. L. S. Tingley. Mr. 
Frank J. Pryor, Jr. , has been elected comptroller and assistant 
treasurer of the company. Mr. Sullivan has become president of 
the company, with the distinct understanding that it is only tem­
porary and that he is at liberty to retire at any time. 



.\l.\l{CH 7, 1903.] STREET RAILWAY JO URN AL. 393 

TABLE OF OPERA TING ST A TJSTICS 

.Notice. - These statistics will be carefully revised from month to month, upon information received from the companies direct, or from official sources 
Tile table should be used In conn~ction with our Financial! Supplement "American Street Railway Investments," which contains tne annual operatln~ 
reports to the ends of the various financial years. Similar statistics in rel('ard to roads not reportin~ are so licited bv the editors. • Inclu<1in<! taxe~ 
t Deficit. a Comparison is made with 1900 because in 1901 the earnings were abnormal on accouut of t he Pan.American Exposition. b Exposition 
ope ned Dec. 1 c Including Cleveland & Southern and :-Sorwalk Gas & E lectric Co. d Includin,:; R apid Ry. system and Sandwich, Windsor & Amherstburg R y. Co. 

CoMPANV Period 

A.KRON, O. 
Northern Ohio Tr. Co.~~;• Ja,~ . :gi ,i8,787 

48,:!87 
318.!137 
:!1,8,967 
745,041 
li17,0ll 

31,843 
29,184 

185,362 
lG-1,458 
410.793 
350,845 

23,\144 
19,103 

rn3.575 
104,510 
334,2.51 
266,lu6 

20,966 
12,750 
77,656 
63,494 

6 June '02 
6 "" u '01 
12" D ec. ·')2 
12" " '01 

155,0681 
136,162, 

ALBANY, N. Y. 
United Traction Co . .. ~ rr:i• J~~· ;M 129,782 

118,979 
87,455 
8!l ,l:.!6 

42,32,· 
29,853 

23,7781 
21,9fi3 

BINGHAMTON, N. Y. 
Binghamton St. Ry. 

Co •. • •••.•••••.•.••••..• ! re:;• J~['· :~ It~fa ik~gg gn ::·::: 
7 " " '03 132,()04 75,052 57,852 _ ••••• 
7 " " '02 128,262 t;G,G 13 61,619 __ •••• 

BOSTON, MASS. I 
Boston Elev. Ry. Co. 12 m., Sept.'02 11,321,030 7,862,5713,458,4582,836,660 

12" • '01 10,869,496 7,3.'36,597 3,532,8()9 2,896,359 

2,978 
G,353 

56,018 
41,016 

179,183 
130,004 

18,548 
7,800 

621.898 
630,539 

Massachusetts Elec. Cos 
1
12
2 

!'!'·• S~pr.;o:
0
2
1 

6,090,168 3,827,372 2,262,7961,391,2:39 871,557 
5,778,13-'3 3,915,486 1,862,648 V37,206 925,44:! 

BROOKLYN, N. Y. 
Brooklyn R. T. Co ..... 1

1 
m,,·• De,c,. '02 1,076,193 65.j,8()6 420,296 

'01 1,0.38,158 686,623 l.151,536 
6 " '02 6,836,370 3,785,17512,051,194 
6 " .. •01 e,513,2-'39 4,083,72!1 2,429,510 
12" June 'il2 12,789,705 *8952214 13,S:3i,490 
12" " '01 12,101,198 *7970635 14,130,563 

BUFFALO, N. Y. 
International Tr. Co .. } rr:i• Ja,~. '03 291,490 166,0.51 125,440 129,195 

•02 256,595 152,560 l04,o:341 124,86ti 

CHARLESTON, S. C. 

7 .. 
7 "' 

" '03 2,215,180 1,16.\706 1,049,475 903,750 
" ·02 1,813,652 875,350 938,301 *889,2!H 

Charleston Consol'ted 
Ry. Gas & El. Co .... { ~·• D,~c. :m 45 8"2 29,864 lfl,508 12,605 

b 60:092 29,957 30.134 12,673 

CHICAGO, ILL. 
Chicago & Milwaukee 

10 u ~· ' 02 
10" " '01 

524,654 312,581 21:.:,069 125.921 
·127,174 267,941 159,233 128,092 

t3,756 
t20,831 
145,724 

19,007 

3 903 
17:461 
86,148 
31,141 

C OMPANY Period 

ELGIN, ILL. 
Elgin, Aurora &j 

Southern Tr .... .. . . . . 1 m., Jan. '03 
1 u ,. '0"2 

3:3,254 21 .301 11,953 8,333 
2~,075 17,53, 11,537 8,333 

3,6l!J 
3,204 

66,778 
55,660 

12 •• " '02 
12 •• " '01 

410,4a1 243,653 1G6,778 100,000 
361,665 206,005 155,660 100,000 

FINDLAY, O. 
Toledo, Bowl'g Green 

& Southern Traction Uo _____________________ 1 m., 

LONDON, ONT. 
London St. Ry Co ..... 

1 •• 
7 .. 
7 .. 

1 m. 
1 .. 
12" 

MILWAUKEE, WIS. 12" 
Milwaukee El. Ry. & 

Lt. Co ........ ... .. ... . 

l\llNNEAPOLIS,MINN. 
Twin City R. T. Co .... 

l" 
1 .. 
12" 
12" 

l m .• 
1 " 
12" 

l\lONTREAL, VAN. 112" 

Nov. '02 
u 'Ol 
H '02 
•. '01 

J~,n. :gi 
u 'O"..! 
.. '01 1 

2-1,289 
15,83.':I 

142,108 
105,329 

13,173 
11,067 
76,228 
67,(17!.I 

32,6113 22,689 
28,577 17,212 

335,361 178,724 

12,133 
10.118 

154,704 
141,846 

8,5(11 
7,orn 

93,248 
84,557 

11,116 
4,766 

65,880 
37,649 

10,0u3 
11,365 

15G,637 

3,541 
3.039 

61,456 
57,28() 

J '03 244,4fi!) 129,402 115,06:' 
~?· '02 214,884 10(;,5:cJ2 108,352 
,, '02 ~,776,293 1,286.035 1,490,258 
" '01 2,442,342 1,185,534 1,256,008 

J a.~. '03 311,837 148,575 lt3,262 
'021 272,158 132,41!1 139,739 

" '02 3,G12.211 1,630,170 1,982.041 
u '01 3,173,976 1,415,432 l/;-58,524 

Montreal St. Ry. Co ... l 

1

1 m., Jan. '031 172,143 110,611 fil,532 
l " " '02 1.55,(J::!0 100,538 54,491 
4 " ·• ' lt3 703,7&j 4-l4,57G 279,2131 
-1 .. .. ·o~

1 

63-1. 199 a87,846 246,353 

Manhattan Ry. Co.. ... 1 

1,991 
635 

28,98() 
20,752 

9,126 
4,130 

36,890 
16,898 

15,915 t 5,912 
W,410 t 5,045 

129,775 26,8li2 

2,205 
2,249 

25,9R3 
23,835 

1,33b 
790 

!35,47a 
33,45{ 

71,on81 43,!lti!l 
65,402 42,950 

803,546 686,713 
755,139 501,669 

78,400 84,862 
76,0171 63.722 

711,718 1,270,324 
U66,6.37 1,091,886 

16,ii16 45,016 
15,094 39,396 
65,!l!lO 213,2'32 
59,G30 186,72-3 

NEW YORK CITY. I 
12 m.,Sept. '02 11,583,546 5,5-¼5,395 6,038,151 2,712,089 3 326,062 
12" .• '01 10,455,872 5,328,649 5,127,2"23 12,683,13~ 2:444,091 

OLEAN, N. Y. 
Olean St. Ry. Co ...... l m., Jan. '03 

1 ,, u 'O'..! 
7 u 1,1, '03 

Elec. Ry. Co .......... ~ "!;• J a.~. :~ 1·i,035 
10,954 

190,110 
171,172 

G,571 5,46.5 
5,873 5,081 1 PEEKSKILL, N. V. 

, u u '0~ 

5,557 
3,947 

4:,940 
34,460 

3,2-'36 
2,480 

22,283 
16,441 

2,321 1 
1,467 

19,6.57 
18,0-20 

1,942 
1,'i.38 

10,243 
10,051 

3i9 
t 271 
9,414 
7,Hfl!l 

12 " 
1~ u 

.. '02 
" '01 

CLEVELAND, O. 
Eastern Ohio Traction 

Co ..................... }oi;• Oc}. :g~ 

Cleveland, Elyria & 
\Vestern ............... 1 m., cJ an. '03 

l " C " '()'.-
12" " '02 
12 '' " 'Ill 

COVINGTON, KY. 

79,364 110,746 
74,015 31 ,l57 

17,365 
161,071 

10,142 
89,603 

7224 
71:468 

:W 949 19,615 7,334 
18:760 12,983 5,778 

300,846 171,074 129,771 
249,2GO 136,865 112,394 

12,473 8,435 
11,920 6,681 

189,187 105,670 
161,971 87, 10".l 

4,0~ 
5 239 

83'.518 
77,869 

6,033 
'.'i4,574 

1,190 I 

16,894 I 

i',5:s2i I 
55,371 

Cincinnati, Newport 
& Covington Ry. Co. } ~. Dec. '0'2 100,587 53,950 46,638 23,8R6 22,752 I 

.• '01 69,803 42,175 27,628 16,2-23 11,405 
12 " 
1~ u 

" 'O'J 1,103,995 ti l0,444 493,551 255,87.3 ~37,677 I 
" '01 819,200 485,264 3::l.':1,942 188,362 145,580 

DETROIT, MICH. 
Detroit United Ry .... 

1 m., Jan. '03 
1 u ,, '0.2 
12" d " '03 

Uetrolt and Port Hu­
ron Shore Llne (Rapid 

Ry. System) .... ·····- 1 m., 
'1 .. 
5 .. 
,5 u 

N ov, '02 
.• '01 
u '02 
" '01 

lJULUTH, MINN. 
Duluth-Superior Tr .. . l m., Dec, '02 

l " " '01 
12 " " '02 
12 " " '01 

284,641 170,94!) 113,693 
251,084 147,724 108,360 
321,145 *195,938 125,207 

32,117 *21,187 
27,979 *l'/,446 

204,644 *117,364 
184,935 *99,350 

10,930 
10,533 
87,280 
85,.',85 

48,7(1() 28.6()() 20,070 
40,541 25.042 15,499 

538,031 288,373 240,658 
45.':1,704 251,315 202,389 

70,188 
64,216 
81,157 

------

10,0MI 
!l,2121 116.275 

JO!l,9G7 

43,505 
44,144 
44,031 

10,0lll 
Cl,287 

133,382 
1!2,422 

Peekskill Lighting & 
R.R. Co--········· ·· · 

4
1 re:; • Of~· ;0

0
2
2 3

9
7

,.0
6
2
9
3
6 

5,706 3,3!7 2,083 1,~}i 
21,586 16,110 8,333 7,117 

12" June '02 86,795 *56,392 30,402 23.125 7.277 

PHILADELPHIA, PA. I 
Union Traction Co ....... 12 m.,June '02 14,118,159 6,402,338 7,715,820 *663778111,078,038 

12" " '01 13,431,681 5,836,1 86 7,505,494 *6734328 861,2G6 

American Railways ... 1 m., 
l " 
I U 

7 u 

l!!H 
PUEBLO, COL. 12 " 

Pueblo & Suburba n 
Traction & Lt. Co .. . 

ROCHESTER, N. Y. 

1 m., 
l " 

Jan. '0:3 1 

,, '02 
" '03 
u '()",! 

June 'O'Z 
" '01 

D ec. '021 
" '03 
" '03 

89,890 
78,736 

729,816 
57!1,946 

1,009,509 
8~1.2~ 

40,58:3 20,249 
26,i80 13,501 
38.521 *31,310 

20,3.':14 
13,279 
7,211 

11,249 
4,050 

9,085 
9,220 

Rochester Ry ..... ... . 1 m., J an. '03 101,l,34 
1 " " '02 91,2'21 

54.!?~;? 47,392 25,580 21,806 
50,853 40,368 24,8'18 15,520 

i12" " '02 1,107,738 

SYRACUSE, N. Y. 
12" " '01 1,022,00!) 

576 922 530,816 30'2,061 228,754 
589:l!l9 432,810 301,138 11ll,tl7l 

Syracuse R. T. Co ... 

~ "!;• J~?· :~ 
7 u u '03 
7 u u '02 

TOLEDO, O. 
Toledo Ry. & Lt. Co ... 

64,35,' 36,336 
58.819 32,890 

436,091] 239,604 
405,489 221,1 77 

27,820 19,025 
25,928 19,025 

196,486 133,175 
184,31:? 133,121 

1 m., Jan. '03 125,494 62,397 63.097 39,458 
37,R28 l " " '02 113,178 57,767 55,410 

1
122 :: :: :020~1 1,45\l,0!)1 *726,779 7:32,312 

Lake Shore Elec. Ry. Co. 
1 m., Nov, '02 
1 "' u '01 

NEW BRIGHTON, 11" ",'02 
S. I. 11" " 'Ol 

Rh-lnnond Light & R. 
R.Co. ,fo rmerly Staten 

lslnnd Elec. Ry. 

YOUNGSTOWN, O. 
Youngstown - Sharon 

~ ~;• Sef,t· :: 

Ry. & Lt. Co .......... I m., Dec. '02 
12" '02 

1,311,084 *636,407 ti74,677 

42,540 30,982 11,558 
27,7781 20 064 7,714 

416,3!101 275,693 140,697 
32U,::l76 ~17,518 111,E58 

73 687 43,()50 29,737 
80,197 4i,103 3t{,094 

,!7.857 • 24,7'291 ·>•3 1"9 
4-M,086 *:~•14,972 200:oi4 

18,9W 
27,2'21 

8,795 
6,!)03 

{j.3,311 
51,192 

2-':1,639 
17,58-3 

10,807 
10,ti73 

----------------~--- - - -------------------------------
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NEWS OF 

CONSTRUCTION NOTES 

TEX c\ R K J\J\' . \, A RK.-T he fi r c-t elec tri c ca r i.n T exa rkar-:1 wa s p laced in 
operat ion Feb, 1~. \\1ork is progre ssing rap id ly on the Im es bein g built he re, 
and it is prom ised that 5 m ile s of line \\' ill be in operat io n by . \ pril 1. 

S..-\C R A:\i ENTU, CAL.- T he Sacrame n to Electric R a i] w.,y Co m pan y is 
b uilding a repa ir shop adjoinmg its ca r ho u ses at T wen ty-N inth and U 
Streets. 

W 1\TS1 >l\ \' lLL E , C.\L.- The \\ 'a tsonville T ran spor tat io,1 Com pan y has 
been incor porated, with a capita l stock of $1,000,()(J(), to b uild an elec t r ic rail­
way from \ Vatsonville to Mon t erey Bay, a distance of 5 miies. F. A. K il­
burn, R . \\ ". Eat on and H. H. Main are among the in corpora tors of t h e 
co mpany. 

LUS ..-\l\'GELES. CAL.- I t is reported that during the last thirty days 
surveyor s have been busy a long the foothill s between Pasadena and :.\I o n rovia 
wi th a view to an e lectric railway tha t may eventuall y reach as fa r east of 
:.\lonrovia as P ,;men a. ru n ning through L aman da Park, Sier ra .Madre, San ta 
. \nita, North , \rcadia, J\Ionrovia and D t1..1rte. T he length o f th e proposed 
route is from 10 mi les to 20 miles. I t laoks a s if the project m ig h t be in 
o ppo sitiu n to the Pacifir Electnc R ailway Compan y, which even n ow has its 
li n e qu it e l,ui lt lo Mor,rov ia from Los A,ngeles. About two years ago t h e 
~tebbi n s- Cun en \1 etl Company, a Mon rovia corporat ion , secured throu g h pri-
1 al e proper ty nearly a com plete righ t of ·vav for an electric rai lway be t ween 
:\ I onrov ia an d l 'asaden ;,., and acting wi:h the company was th e Pasad en a 
JJ u s iness :\Len' ,; l'rotcctiv e .\ssociat ion. nut when the franch ise was b id 
for under th e Dro u ghlou act, the H un tington- H ell man syndicate s tepped in 
and sec ured a double franchi se through M onrov ia for $8,000, whereupon the 
Stebbins-Con en\\'etl scheme was dropped for the t ime bein g. :'\'ow that rece nt 
surveys have again been m ad e a long the foothills gives ri se to the belief that 
the old plan has been r ev ived, inasmuch as th e H un tin g ton-H ellman lin e as 
b u ilt does not t ouch in tcrmediate foo thi ll po ints. 

WI NDS< >R LOC K S, CON N.- The Windsor Lock s & R ainbow Street 
l{ailway Co m p an y, wi1ich secur ed a ch arter from the General Assem b ly in 
19()1, has filed a certificate of o rg,,nization. H enry A. H nnlington ha s 0een 
c-kctc-cl p r es iden t, and Frank E. H ealy, secretary. Th e co rpora tion is author­
ized l o b uil d a s treet railway from \ \!i n dsor across the t ow n of \ -Vind sor 
Lock s to S u ffie!,1. l t s capital stock is $100,000, an d it is authc,ri zed lo carry 
fre ight as well a s pa sseng ers. 

\VAS HI NG T< >J\', D . C. - Th e Washington, Alexandria & l\fount Vernon 
I,ailway Company has decided :o construct a ctouble track for it s li n e from the 
Four-l\Ii le power hou se to Al exan dria, '\11 :l contracts for the work will be 
a warded \\'itl,in " few v.eek s. The pro po sed im provement will be pu shed a­
rap id ly as po ssible t o provide for th e in•:reascd summ er business resultin g 
from la rge part ies 0i touri st s already schedul ed. M ore equipment has already 
been purchased and t \\ o la rge cars of m c-dcrn d es ign hav e b een ordered for 
im mediate d el iv.:, r y. TJ, esc, cars will be p la ~ed in serv ice between \ Vashington 
an d l\I ounl \Te,non , and th e su mmer sc ited i;lc, which takes e ffect in l\ I ay. 
will be given .;dditi •) nal trains between \V a8 bington and Alexandria. The 
double t r ack IJctween \-Vashin g to n and the F o ur-Mil e power hou se has been 
co mpleted and the t ,·ack facilities at the pov1er house are n ow undergoing 
ex tensive im prov em ents. 

B U ISE, IDA H O .- The lnt ermounta in Electric Company has begun work 
on il 5 prop osed electric railway syotc-m here. 

BELLEVI LLE, ILL.- The City Council is to act at once on the peti t ion 
oi the Belleville Interurban Electri c Railroad Company for a franchise fo r 
,in electric railway in tl, i s city. The conrnany pro po ses to build lines from 
.d ifferent p oin ts in St. Clair County t o Ea5t St. Loui s. 

BL001'IINGTON, I LL.- It is said that practically a ll the right of way has 
b een secured for the proposed electric railway between Bloomingto,n and 
D ecatur. It will be necessary t o Lrin g condemnation proceedings in a num­
ber o f cases. 

Ol . I NCY, ILL.- E. H . Arnold, chief engineer of the Quincy & \ Vestern 
I llino is E lectric l, a ilway Company, has opened offices in the \ Veils Buildin g, 
a nd the announcement i s; made tl•at fina l arrangements are to be m ade at 
once for building the company's prnposed lines. Bracey, Howard & Com ­
pany h ave the contract for building. 

\ \! ( >ODLAWN, I LL.- T h e Southern I llinoi s E lectric R ailroad is the nam<! 
of the n ew electric railway to be constructed through \ ·Voodlawn from B elle• 
Yi lle to Even sv ille , Ind., in the sprin g. H on. J ohn R . Piercy, of Mount 
V ernon, is the promoter of the e_nterprise. 

DECATlT R , TLL.-\-V. L. Shellabarger, secretary of the Decatur Traction 
Company, admit s that interests id en t ified with the Decatur Company are in­
terested in the plan to build an e lectric railway fro m D ecatur to Springfield. 
The right of \\'ay that was completed by the Everett-l\Ioore syndicate be­
tween Riverton and Nia1otic has been secured. According to Mr. Schall er­
bar ger, only a few preliminary d etails remain to be closed before actual 
w ork is begun on the li n e. 

VANDALIA, ILL.-The St. Louis, V .mdal ia & East ern E lectric R ailway 
Company has jus t been incorporated, with a capital stock o f $50,000. T h e in­
corporat ors of the company are: \ Villiam M . Folger, Charles G. Sonn em a n 
.and (; eorge D. Steinhauer. 

TERR E IlA UTE, IND.-Repr esen tati ves of Ston e & \\!eb s ter, of B ost on, 
owners of the T erre fl aut e Electr ic Com pany, are in Terre Haute · to ar ran ge 

T HE WEEK 

the engi n eer in g deta ils fo r bu ild ing the propo sed electric li n es fro m \\ 'est 
T er re H a ut e to th e \\ 'abash R iver and iiom Terre H a ut e to Cl into n. Th e 
road will u lt im ately cross t he r iver, to P a ri s . 11 1. 

IIUBJ\RT, I N D .- T he City Counci l h as gran ted a fr anchi se to th e H obart 
& \V estern E lec t r ic R a il way Compan y. Th e cc, mpa ny pla n s t o bmld a d o uble­
t rack third-ra il i i11e frun Va lpara iso to Ch icago via this c ity. Sa muel A. 
VVr igh t , o f Chi cago_ is presiden t. 

D AN VIL L E, I N D. - W . F . Chu rchm an and E verett W agon er, promin ent 
b a11ker s a nd ch ief in corporator s o f the Indianapo li s , D an vi ll e & R ockv11lc 
E lec t r ic Rail way, mad e a tour of in sp ec t i,1 11 of th e p ro posed route a few days 
ago, a nti n o w ann o unce that t he lin e will b e co n structed at o nce. E stimate, 
of t he cost of con struction a r e n ow bein es p r epa red. It is decided to build 
the power h ouse a t Dan vill e. T h is lin e will o p en up an important field and 
will reac h tow.ird the coal fi e lds. I t i s n ow b eli eved it w ill ultima t ely conn ec t 
w ith the Coal B elt R o::;d, building fro m th e Sullivan fi eld s, and affo rd the 
la t ter a direct ,·oute int o India,rnpo lis . 

I K DIAN..-\P ' >LI :,, I N D.- T he fo llowin g bills affecting int erurban line~ 
ha,•e been in troduc ~d in th e L egisla ture : P ermitting interurban companies 
to cha r ge 12112 per cent of am ount o f p ounds o f b aggage bein g allowed on one 
ticket; permitt in g in ttrurba n 01· e lec tri c ],n es t o b e incorporated under a 
special ra ilw<1y law, ther eb y r emov in g th ~:n fro m th e inco rporation require­
m ents of st eam road ~; r equiring int erurban lines to employ train despatchers, 
and r eq ui rin g in terurb a,, lin es t o fen ce th e ir tracks and con struct cattle­
guards. 

S H ELBYVILLE, IND.-The Indian apo li s, S he lbyv ille & Southeastern 
Trac t ion Comp:my ha , dec ided to ext en d it ~ lin es fro m Shelbyville through 
Green sb u rg to 13 at esv ille. 

( ; ]{ EE,;\' FI EL]) , I ~ l>.- T h e In d ian apo lis & Easte rn Tractio n Company i, 
mak in g im portant improvemen t s a t it s power h o u se a t Ch arlott sville. A large 
amou n t nf n ew mach in ery is b ~ing in s ta ll ed. 

Rl'S II VILLE, I N D .- ..-\ large power ho u se will be erected h ere on a s it e 
~elected by l h a rlcs L. H enry, p res ident , ,f th e Indianapoli s•Cincinnati Trac­
tion Company. T h ~ bn il di n g, wh en equipped , will cos t $200,000. Presiden t 
H enry's office 1s in I ndian ap oli ,. 

CLINTO N, l J-\ ,- T he Iowa & Illin o is Int erurba n R ailway Company h as 
perfected it s or gan izat ion, elect in g t h e foll )V✓ ; n g offic ers: Geo rge D. McDaid, 
of Clin ton , p r esident; Ceor ge \ •\I, Bawden , o f D avenport , vice- president; 
F rank E ll is, of Cl int r,n, secretary; Garrett E. L a mb, o f Clint o n, trea surer; 
Thos. J. \\1ilcox, of Clin t on , gen eral m an ager; the o ffice r s and R. B. l\IcCo y 
a n d E. A. F e r r in, nf P hilade lp hia , co mpri se the board o f directo rs. The con­
tract for bui ld ing th e co mpan y's proposed lin es is h eld by P epper & Regist er, 
o f P h iladelphia, ancl th e ann oun cement i s m 2de tha t con stru ction work is to 
be b egun a t o n ce. 

C( >\' IK < ;TO X KY.- -1. C. E rn st, of th.-, South Cov in g to n & Cincinna t i 
Street R ai lway, ~nno1111e~s that t h e Ever ;;re~n and For t Tho m as lin es a re t o 
b e connect ed and or;er;,ted a s a b elt lin e. 

LOlTISVI LLE, KY.- T h e Fi scal Court has adopt ed a reso lu tion providin g 
for th e sale o f a fran chi se for a n electric ,-ail way to V alley S ta ti on and River­
view. The upset p ri ce is 500 per m ile, an i t h e road will h ave t o u se ab out 
5 miles of the cou nty h ighway. I t is said tha t a company is b e ing o rganized 
to b id in the fran chise. Officials o f th e L o ui sv ill e R a ilway Company are 
quoted a s den yin g th at the com pan y wi ll bi d for the lranchi sc. 

ALG I E R S, LA. - There is to b e int rodL1 r. ed in th e Council a t it s next ses­
sion an ordinan ce providing fo r th e sale of a s treet ra ilwa y franchis e h ere . 
It is u;1 d erstood t hat an E ast ern syndicate will bid in th e grant. 

DOSTON, MASS. - The Bost on T ransit Commission has decided to carry the 
East Bosto n tun ne l beneath the Scollay Square s tation o f the present Boston 
subway. The p resent floo r o f th e Scollay S qua re platform will become the 
tun ne l r oof. an d a system of s tai r s wi ll connect the t wo st ructures. There will 
be a tunnel st ation at thi s point , a nd the t wo tracks will probably run through 
the cente r , with broad platforms o n both sides, as is planned for the old State 
H ouse station , and th en cont inue on through th e square unde r Court Street 
to Dowdoin Squ are. T he deta il s o f the sec tion from the old State House to 
Scollay Square have n ot yet been worked o ut. The old State House is now 
completely u n de rmined and is r esting on temporary supports. The excavation 
is n ea rl y complet ed a roun d it t o th e full de pth o f the station. Work on the 
lower sec ti o n of State St r eet is progressing rapidly, and two gangs of 130 
n;ien each a r e employed in operating the construction shield night and day. 
A bout 300 ft . are comple ted from the shaft opposite the Custom House down 
toward A tla n t ic Avenue. T his section has 400 ft. remaining. Gow & Foss 
will soon begin work on th e sta tio n a t the junction of State Street and At­
la n t ic Avenue. A lready one of t he side walls of this station has been built by 
t he Boston Tun ne l Constructi on Company, which is boring the tunnel under 
th e harbor. T he re will be thre e s tations on the Boston end of the tunnel 
proper , one a t S tat e Street and A tlantic A venue, another in the old State 
Hou se and a t h ird at Scollay Square. It is undecided as to what will be bui lt 
on the othe r s ide of Scollay Square , a s th e plans for rapid transit between Bos­
ton and Cam bridge are n ot yet matured. 

\\ ' ( lRCESTE R , :i'I I ASS. - For th e solution o f th e p ro position of the B oston 
& \Vorcester Street R a ilway Com pan y to cro ss a t g rade the Boston & Albany 
R ailroad t racks, t h e railroad has submitt-?d a plan for carrying the street 
railway t r acks over the ra ilroad track s o n ~ tres tle. Th e estimated co st is 
$7,000. T h e street rai lway co mpan y is askin i th e Legislature for permission 
to cro ss a t grade. 




