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ings in to/o, thu s nece ssitating that , unless it had the last 

pl ace i11 th e ent ire program, it was required to make recom­

mend ations to the associat ion upon report s of committees 

which had not been presented. In consequence the scheme 

acloptecl thi s year, in which th e committee on standards will 

make a se ries of separate reports, each being presented 

immediately following the committee report to which it 

applies, wi ll prove a welcome change in procedure. 

A QUESTION 
OF NOMEN­
CLATURE 

We agree with _Mr. Babcock, whose 

letter appears elsewhere in this is­
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quirements of that large portion of the public gener ally ,./would have clone to mo st persons a month or more ago. 

classified as absent-minded seem to have been overlooked. T hen it would have implied the use of single-phase cur­

There is not a doubt but that th e transparencies visibl e rent both on the t ro ll ey wire and in th e motors. Sha ll we 

ha th from the insid e and the outside of th e car ar e ve ry continue to use the simple term "single phase" in referring 

greatly appreciated by th e riding public, and, wh er e the use to a road \\'ith a single-phase troll ey w ire and polyphase 

o f these is not possibl e, a separate in side sign is almost as 

much of a convenience as the one outs ide. I ndeecl, one 

within the rear vestibule which can readily be seen by 

passengers who run to catch a car on principle befo re 

ascertaining its route will save much of the conductor' s 

time as well as unreasonable but qui te inevitable ill-feeling 

on the part of a certain percentage of th e line 's patrons. 

The advantage of signs in the rear vestibules or at the 

entrance doors seems in fact to have been generally neg­

lected by electric rai lways, although their satisfactory re­

ception on such lines as have made use of th em is a goocl 
indication of their value. 

THE A. E. R. A. 
CONVENTION 
PROGRAM 

In spite of the length of the 1)ro­

gram for the American Electric 

Rai lway Association convention at 

Atlantic City, it has been possible to arrange the times of th e 

sessions of the different bodies so a'3 to fol low th e usual plan. 

T his consists of morning sessions only for all the affiliated 

associations, except on Monday, and afternoon sessions 

for the A merican Association, beginning on Tuesday. The 

list of speakers and chairmen of committees, as contained 

in the program published in this issue, is a guarantee of 

t he success of the convention, and the topics to be con­

sidered a re those which concern every ra ilway company. 

The most radical departure made in the program of any of 

t he associations is in that of th e E ngineering Associati on 

Here it wil l be found that a change in the method of han -

motors or shall we use a longer and composite name like 

''s ingle-phase polyphase''? If but a single term is to be 

generally employed, "sing le phase" seems the only lo gical 

one, as ,w stated last week, but if the re are any advan­

tages in having the name more explicit, the standards com­

mit tee is an appropri at e body to mak e the selection. 

PURCHASED POWER Niaga ra power ha s been used for 
IN CENTRAL 
NEW YORK 

the ci ty ca rs in Syracuse for a 

number of years. Although 160 

mil es from th e fa ll s, exce ll ent service ha s been maintained 

with but a smal l steam plant used by the railway company 

for the reduction of the peaks in the load line. Until 

recently, however, the interurban railways connecting 

Roches ter, Syracuse, A uburn and neighboring towns ha,·e 

been supplied from local steam plants. Hydroelectric 

po\\'er has at last p revai led because it is cheaper, and for 

seYeral months these ra ilways have been supplied with 

power by the Niagara, Lockport & O ntario Power Com­

pany, which purchases a block of 60,000 hp from the On­

tario Power Company, of Niagara Falls, and distributes it 

th rough central and western New York. This r ecent con­

tract furnishes additional evidence of the growing appreci­

zition of th e la\\'s of economical power supply. The rail­

ways get energy at a figure at least as low as th ey co ul d 
generate it , and they obtain in addition the security of a 

r eser Ye po,Yer supply. The power company secures a good 

customer and through the acquired steam plants has a local 
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r eserve and a power-factor-correcting equipment. More­
over, th e power generation and transmission are handled 
by specialist s in that line, and the energi es o f the ra ilway 
officials fo rmerly r esponsible for th e steam plants a re r e­
leased for attention to transpo rtation problems. 

ADDITIONAL In one of th e well-known special 
MATERIAL FOR columns of a New Yo rk daily which 
COURTESY CARDS is , so to speak, conducting a cam­

paign in favor of courtesy on th e part of street railway 

employees there is recorded th e fact that a certain con­

ductor assisted with unusual gentleness a blind and very 
sto ut old lady from his car. In additi on it seems that the 

condu ctor escorted her to th e sidewalk-a very kindly, i f 

not thoughtful, act with which it would even be difficult to 
find fault on the obvious ground that it was a violation of 

rules. Yet, at the risk of being misanthropic, it might be 

well to point out that the old lady di splayed a perfect 
example of the lack of fo resight supposedly characteristic 

of her sex in riding alone during the rush hours, and also 

that of the fifty or more passengers on the car who were 
delayed by this exhibition of courtesy a great majority 

probably felt that an unwarranted liberty was being taken 
with their tim e. Judging from the enthusiasm with which 

publicity was accorded to the incident , the popular con­

ception of courtesy from platform men does not include 
consideration of the operating rules designed solely for 

the public benefit. A nd in connection with the courtesy 
cards now so much in vogue it might be well under con­

ditions of city traffic to add to the text contained in them 

advice to the effect that politeness which involves the 
necessity for a conductor to leave his car or which causes 
delay to other passengers is neither permissible nor, in the 

end, desirable. 

WIDER FIELDS FOR THE MOVING PICTURE 

Moving pictures have already been exploited by electric 

railways to teach the public about accident prevention, but 
anyone who has studied their great development in other 

fields will concede that electric railways are as yet hardly 
awake to what this marvel of th e age can do for them to 
se rve entirely different ends. Perhaps the most profitable 

prospect is in the field of traffic promotion. Is there any 

better way of advertising a scenic route than by a moving 

picture of the route itself as made from a train in motion? 
Such panoramas have been prepared to advertise foreign 
pleasure resorts with the result that the pictures have at­

tracted the patronage of people who would never have 
been r eached by tourist literature. Recently a film was 

made of the interurban divi sion of the Quebec Railway, 
Light & Power Company, which runs from Quebec past 
Montmorency Falls to the famous shrine of St. Anne de 

Beaupre, and ere long this beautiful portion of the St. 

Lawrence valley will be shown at lectures in New York 
and elsewhere. A really beautiful scenic film could be 

circulated by an interurban railway among a very large 
number of moving picture theaters in cities, while, on the 

other hand, a city railway could attract visitors from the 
smaller towns by circulating views of the busy streets, finer 

r esidential quarters and industries of its community. 

A decidedly different application of the moving picture 

is that whi ch was described by D. C. Boy, assistant chief 
of the educ ational bureau; Central Railway of Georg ia, at 
the May 15 meeting of th e Southern & Southwestern Rail­

way Club, A tlanta. Mr. Boy discussed the utility of the 

moving picture in teaching a trade to apprentices. The 
principle is to have the several operations of a given 

process carried out by an expert before a moving picture 

camera, whereupon the apprentice can watch the film again 
and again until he is able to perform each movement cor­

rectly. In short, the film is used to t each a trade in the 

same tireless way as a phonograph is used to drill the lan­
guage student in pronunciation. Of course, the novelty of 
th e method also arouses more interest than tutorship by men 
who lack patience and tact. Mr. Boy stated that since 

May, 1912, moving pictures of locomotive firing had been 

shown to more than l 500 apprentices of his company. He 
added that the same methods were now followed by the 

Southern Pacific and Illinois Central Railroads, which 
carry the outfit on special cars. 

COMPULSORY ARBITRATION FOR STRIKES 

\Ve have no doubt that if the cost to the country of the 

strikes which have occurred during the past twelve months 

should be calculated the sum total would show that such in­
dustrial conflicts are a national calamity equal in aggregate 

loss inflicted to that caused by the destruction of property 

by fire. The damage arises in three ways. First, there is a 
direct loss in wages to the employees on strike or thrown 
out of work by the strike. Second, there is the direct loss 
to employers, made up in part by loss of profits, in part by 
the interest on idle or partly idle equipment, and in part per­

haps by the cost of protecting their property from assault. 
F inally, there is that large indirect expense to which many 

outsiders are subjected because of decreased business effi­
ciency or other causes brought about by the interrupted 
supply to them of the_ service or products affected by the 
strike. In view of these fact s, any effort made to remove 
the cause of this drain upon the resources of the country is 

laudable. But to be successful any plan must be inherently 

just and must recognize the rights of both parties to the 
dispute, because if based on wrong principles it will simply 

aggravate the trouble. For these reasons we believe that the 
"plan often called "compulsory arbitration," but really the 

plan compelling the adoption by both parties of the findings 
of a board of arbitration, is a most mischievous one, as­

suming, for the sake of argument, that a way could be found 
under our state constitutions of enforcing such findings. 

Compulsory arbitration itself, or the power of a board to 
examine into an industrial dispute but with no power to 

enforce its verdict, is another matter entirely. 
Those in favor of the method of settling industrial dis­

putes by requiring the disputants to accept the decision of a 
board of arbitration often refer to the alleged success of 
the plan in New Zealand, but the latest reports from that 

country indicate that it is regarded as a failure there, not 
only by the employers but by the employees themselves. For 
a considerable time after it was established, some twenty 
years ago, the trend of the decisions in the cases in dispute 
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was in general in favor of labor. In consequence a season 
of industrial peace followed, because th e penalti es could be 
enforced against th e employers, and they had to submit ; 
but the a rduous conditions to which capital was subj ected 

discouraged furth er investment th ere. No w, ho wever , it 
seems that even the labor element has lo st fa ith in the pl an. 
T hus, we learn from the Daily Telegraph of Sydney for 

July r 8 that at a general labor conferenc e helcl in N cw 
Zealand during th e early part of July l\Ir. Treager , fo r many 
years head of the Labor Department of New Zealand , 
acknowledged that th e act not only had not prevented strikes 
but that "no power, no locking toge ther of any organi za tion 
by any form of proced ure, could prevent half a dozen or a 
dozen men from throwin g clown their tool s if they fo und it 

necessary to do so." 
The fact is that compulsion as regards th e findings of an 

arbitration board means a compulsion upon employe rs only 
and that such must be the case because the employers a re 
the only ones against whom a penalty of this kind can prac­

tically be enforced. It is true that theoretically penalties 

can be assessed against employees also, but in practice it has 
been found in both A ustralia and New Zealand th at jail 
sentences against a man, and especially aga inst a large body 

of men, for not working are out of the question. Hence it is 
significant that at the conferenc e mentioned the r esolution 

was adopted by a more than two-to-one majority that '"The 
United Federation of Labor [New Zealand] w:11 employ the 

strike weapon, local, general or national , whenever the cir­

cumstances demand such action." 

TEACHING PUBLIC UTILITY VALUATION 

The suggestion which John A. Atkinson, chairman of th e 
Missouri Public Service Commission, has expressed an in­

tention of making to the curators of the U niv ersity of 

Missouri is indicative of the prominent position that th e 

subject of physical valuation and appraisement of public 

utilities has assumed in the corporate world to-day. It is 

proposed, in brief, that a special chair should be established 

in the university to give instruction to young men on this 
question, not as it concerns gas companies or railroads or 

electric railways, but as it applies to public utiliti es of 

every character. The underlying motive is to have a course 
opened in connection with the economics and engineering 

departments, graduates from which may be taken into th e 

employment of the Public Service Commission. 
This plan, however, while emphasizing the weight of 

the valuation subject, might better be considered a crystalli­

zation of existing practices than a distinctly novel idea. 

For several years the leading schools of commerce and 

business administration have been instilling in the minds 
of students the principles of valuation and appraisement. 

Sometimes they may have appeared in a corporat ion finance 
course, in a public utility accounting class or in a course 
dealing with transportation and rate making; but, what­

ever the surroundings, education of late has seen many 

professorial dissertations on original cost, cost of repro­
duction, cost of reproduction less depreciation, capitalized 
earnings and other theoretical aspects of valuation and th e 

factors underlying rate making. Such caurses in the main 

have been elected by students who already possessed de-

grees in econo mi cs or engineering and have served to 
Lroaden their theoretical knowledge. Now, however, a 

change is suggested. Just as the suLj ect of business organi­

za tion und er the aclvaticements made by efficiency engineers 

was sorted out from economics and made to stand by itself , 
just as the study of poli tics and public affairs has been 

evolved from a medley of economics, history, and current 
topics, just so the question of va luation is now to emerge 

from va rious commercial, accounting and financial courses 
as a separate subject. 

In view of the present-day tendency for specialized 
utility on the part of university curricula and the import ­

ance given to va luation by the Interstate Commerce Com­

mi ssion and va rious state commissions, this idea of a dis­

tinct course is theoretically good. but one mu st not lose 
sight of its practical limitations. The simple truth is that 

the subject of valuation is too inclusive and complex to 

lie easi ly taught or easily comprehended. In the ultimate 
analysis the successful teachi rig of valuation and appraise­

ment req uires a man who has given many years to its 

actual practice. and such men wi ll find little inducement 

in th e teaching sphere. T hen, too, th e average college 
student is not mentally equipped to receive, nor could be 

obtain even from a most competent teacher in the average 

coll ege cou rse, more than a scattered and superficial knowl­
edge of th e theoretical side of the subject. No one would 

be so absurd as even to imagine that th e ability to value 
" public utiliti es of eve ry character" could be thus acquired. 

In the electric ra ilway fi eld, for exampl e, with various city, 
subnrban , interurban and underground lines, so many prob­

lems of div erse character and varied magnitude are en­
countered that th e field seems practically inexhaustible 

even from the expert 's viewpoint. If th e proposed course 

is to include a study of all utilities, the best that the special 
chair of va luation can do for the young student is to 

acquaint him with the terms used , with a trifle of the gen­

eral th eo ry connected with valuation and appraisa l and 

perhaps with a modicum of practice, so that when he se­

cures a position with a public service commission he will 
possess a few of the elementary tools with which to begin 

work. Yet, if the proposed course succeeds merely in laying 

a firm fo undation, the move will not have been in vain. 

The chie f danger, however, to be guarded against, even 

with such a foundation. is that th e immature student will 
look upon his thimbleful of definitions and theory as thor­
oughly fitting him for valuation work, which wi ll only add 

to the chaos already exist ing in the field. 

\Ve asssume that Mr. Atkinson has, in his way, recog-­

ni zed the importance and difficulty of the subject of valu­
ation and the desirability of starting early an education 

along that line to be perfected by late r and extensive prac­

tic e. This impresses us as being a more wholesome idea 
than that apparently entertained Ly the Governor of New 

York State, who appointed to the Public Service Commis­
sion two men whose only sta ted qualifications were com­

petency at the engine throttle and affability in vi llage 
politics. T he training of men for public utility valuation 
and commission work may be attended by difficulties and ' 

limitations, but we at least concur with Mr. Atkin son as to , 
th e desirability of their being trained. 
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PROPOSED TRAILER OPERATION IN MONTREAL 

In our issue of A ug. 2 reference was made to some draw­
backs which justify th e qu estion: "Is trailer operation profit­

ab le?" T h ese drawbacks, as th en pointed out, were the in­
creased number of stops, the unequal loading of motor car 

and trailer, the delay in transmitting signal s, and the time 
required fo r mak ing up trains. A t least one of these 
objections certainly is applicable to eve ry experiment in 
train operation which has been made hitherto by American 
street rai lways. It is a lready apparent, however , that the 
necess ity for trailer se rvice has created several improve­
ments in this fi eld, and others are under way. U n fo rtunately, 
there is little to learn from foreign practice despite the 

fact that trailers in E urop e are as old as the electric rail­
\\'ay itself. Usually, the trail cars and the coupling con­

nections are of the cruelest kind, and no one shows any con­

cern over the likelihood that the trains are slower than the 
none-too-rapid single cars. Zurich and Vienna are among 

the few cities where the design of trailers as such has 
received some thought. As for the United States, the most 
import ant advance to elate has been the well-known low­
step, center-entrance trailer of the Pittsburgh Railways. 

In view of the foregoing remarks it is of interest to turn 
to the proposed trailer operation of the Montreal Tram­
ways. This railway has just ordered twenty- fiv e motor and 
twenty-five trail cars for se rvice on St. Catherine Street, 
the trunk line of Montreal. Plenty of old cars were avail­
ab le, but a ft er a study of tra il er operation in the United 
States the management was convinced that such opera tion 
would not be a real success in Montreal unl ess th e objec­
tions which have been previously cited were met by ap­

propriate traffic conditions and equipment. The outlook 
fo r two-car service on St. Catherine Street is indeed favor­

able because this avenue has a heavy all-clay travel with a 
normal h eadway of one and one-half minutes. Thus the 

trailer can be attached early in the morning and not de­
tached again until late at night; furth ermore, these changes 
can be conducted at a carhouse and not in some public 

thoroughfare. This condition of a long heavy-traffic period 
avoids, therefore, the annoyance occasioned when trains 

arc made up just before the morning and evening rush 

hours. An automatic coupler and a three-way connector 
will be provided for all braking, lighting, heating and auto­
matic door signal lines, and these connections may be made 

in very little time. It is not likely that train operation will 
appreciably increase the number of stops in the greater part 

o f St. Catherine Street owing to the many transfer cross­
ings and to the fact that the larger cars on this street 
actually do stop or slow down at a lmost every intersection. 

The remaining objection to two-car operation, unequal 

1oading, is really the principal one; this wi ll be eliminated 
by a design which is the practical equivalent of an articu­
lated center-entrance car. The passengers, instead of 

boardin g the rear platforms of both the motor car and 
trailer, w ill use the rear platform of the first car and the 
front platform of the second. It is plain, therefore, that 
boarding passengers will tend to be equally distributed be­
cause the entrances are side by side and not a car length 
or even h alf a car length apart. Each entrance platform 
wi ll a lso have an exit aisle in addition to a front exit via 

the motorman's platform. As Montreal cars are operated 
single-ended, congestion will be reduced by the medium of 

a very wide aisle at the entrances and by the installation 
of the more attractive cross seats at the farther ends. 

Delays in signal transmission are to be forestalled partly 
by the entrance scheme, which leaves the passengers no 

chance fo r hes itation, and partly by electric door contacts, 
which will close th e circuit of a pilot lamp in front of the 
motorman as soon as every door is shut. It is noteworthy 

that the moto r equi :-iment will hav e practically the same nor­
mal output as that used on the latest Montreal motor cars 

except for th e addition of better ventilating means. The 
on ly extra cost to be expected is a higher charge for motor 
maintenance, and this increment will be negligible in com­

parison with the greater earnings which are to be expected 
because of the increased number of cars which can be 
placed upon th e street. 

THE ENGINEER AS AN EXECUTIVE 

1 n these days, when engineering is the foundation of so 
many industrial enterprises, there are many reasons why 

a qualified engineer should have the executive direction of 
their affairs. To fill such a position properly, however, he 

must possess a knowledge of many matters not entirely 
within the bounds of his professional training. Not only 

must he be able to direct men, but he should be what is 
sometimes called a man of affairs. This means that he 
should have a good knowledge of the principles of law as 

well as of accounting and should also be conversant with 
the operating teehniquc of the particular business in which 
he may be engaged. 

\Ve believe that thi s fact is more generally realized at 

present than a few years ago and that because of this fact 
most of th e engineering schools are now providing instruc­
tion in comm ercial law and in business methods. In some 
cases, as with the recently announced course of the Massa­

chusetts Institut e of Technology, a special course is to be 
established for business and commerce, somewhat similar 
to the course conducted at Harvard but approached from 
the engineering side. But even the man who intends to 
follow engineering strictly should also take advantage of 

any opportunity which h e has for gaining an acquaintance 
with the legal and accounting principles used in his own 
engineering specialty. 

An evidence of the growing interest in such a broadening 
in training of the professional engineer is shown by the 

endowment three years ago with the British Institution of 
Civil E ngin eers of a series of annual lectures upon the rela• 
tions between commerce and engineering. The founder, 
F rame Thomson, has been prominently identified with elec­

tric traction enterprises in many quarters of the globe, and 
he himself delivered the first three of these lectures. They 
showed th at these relations are not confined purely to the 
matters of contracts, specifications and the purchase of 

materials and equipment, with which the engineer is as­
sumed to be familiar. The successful engineer must also 
have the power of imagination to see the completed work 
before it is finished and the mutual relation of its various 
parts and should possess the ability to determine by calcu­

lations or instinct, or both, at least ~pproximately, the com-
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mercial future of the enterprise. In thi s way, while a ll 
hazards cannot be eliminated, the adverse contingencies 
will be brought within the limits of ordinary business risks. 
The engineer should also be conversant with the legal and 
financial principles of corporate orga ni zat ions, through the 

instrumentality of which most engineering work is now 
conducted, and it is equally important that he shoukl be 
acquainted with th e modern methods of accounting for the 

various forms of depreciation in engineering apparatu s. 
These were not the only qualifications mcnti onccl by the 

speaker, but they are sufficient to indicate that the future 
of an engineering enterprise-and transpo rtation is of this 
character-does not depend wholly or even largely upon 

the success of its purely engin ee ring features. 

THE EXPRESSION OF STEAM TURBINE EFFICIENCY 

The large number of variable factors entering int o the 
expression of steam turbine economy has for a long time 
been a thorn in the side of th e manufacturer who wishes 

to compare by simple means th e effici ency of hi s own ancl 
other machines. Increased st eam pressure, vacuum or 
superheat all make surprising differences in th e steam con­

sumption as expressed in pounds per horse-power-hour, and 
the efficiency of the electrical apparatus adds st ill another 
variable when the kilowatt-hour is used as a basis. Unfor­

tunately, engineers in general have accusto med themselves 
to think of turbine efficiency in terms of st eam consump­

tion per kilowatt-hour, although for large unit s a mor e mis­
leading basis could hardly be devised. Of two turbines, 

one may happen to be operated with 100 deg. more super ­
heat and a I-in. better vacuum than the other, with the 
result that it will probably show an appreciably lower water 

place, which returns it to it s origi nal pressure and tem­

perature ready for the heati ng at constant pressure, this 
constituting the fir st step in another cycle of operations. 
S11ch a process is, of course, impracticable with existing 
condensers which reduce a ll the steam vapor to the incom­

pressible liquid form. In the Rankine cycle, hu wcver, the 
last step consists in heat ing the liquid at constant vo lume, 

which corresponds exactly to the action of heating in th e 
boiler the cornlensate received from a surface condenser. 
For condi tions found in modern practice a theoretical en­

_gine wo rking on th e Ca rn ot cycle will give somewhat more 
than 10 per cent higher efficiency than one operating on 

th e Rankin e cycle. 
However, the actual application of the Rankine cycle to 

present practice makes it singularly valuable as a stand­

a rd in demonstrating the maximum atta inable result with 
ex isting machines. For any giv en combination of steam 
pressure, sup erheat ancl yacuum the ,;team consumption per 

horse-power-hour of a perfect engine operating on the 
Rankine cycle may be worked out by formula, and the 

cycl ic efficiency of an actual engi ne operating under the 
same conditions may be determined by dividing the theo­
retical stea m consumption by that actually found in prac­

tice. Such cyclic efficiencies express with reasonable accu­
racy the true performance of the engine over the probable 

range of the variable factors and present comprehensive 
statements of engine or turbine performance in the sim­
plest manner under circumstances where the figure s for 

steam consumption are apt to be misleading. 
A case in point was brought up by the expression of the 

guaranteed per formance of the I nt erborough turbines, de­

sc ribed briefly in a recent issue, on the basis of the 
rate. Yet this lower steam consumption by no means indi- Rankine cycle. T he over-all efficiency to be required was 
cates a more efficient machine. The former turbine may, 

indeed, show a much poorer result if operated under the 

less favorable conditions surrounding th e latter, although 
so long as the relative performances are expressed in 
pounds of steam consumed per kilowatt-hour this would 
never be apparent. 

To overcome this difficulty a determined effort has been 

made to establish the use of cyclic comparisons in express­
ing turbine efficiencies, as the methods of conversion of 
heat into work have been reduced to but a few processes 
out of the infinite number possible and the cycles which 

rep resent these processes establish very definite standards. 
For steam-operated prime movers but two cycles, those of 

Carnot and Rankine, have r-eceived much consideration, the 

former being widely known as representing the action of 

the perfect heat engine and the latter giving a less efficient 
combination of processes, which, however, approximates 

very closely the practical operation of steam engines and 
turbines. 

In both cycles heat is supposed to be supplied at constant 
pressure, as in the admission of steam from the boiler; then 
adiabatic expansion takes place corresponding to that which 
occurs after the cut-off in an engine cylinder or in the 
nozzles of a turbine, and this is followed by the discharge 
of heat and condensation, as in the exhaust to the con­
den se r. In the final operation required to complete the 
cycles, however, the two differ in a radical manner. In 
the Carnot cycle adiabatic compression of the vapor takes 

given as 75¾ per cent, including th e electrical lo sses in the 

generator. T his, on the basis of a steam pressure of 175-lb. 
gage, 120 deg. of sup erheat and a 29-in. vacuum, would 
mean a steam consumption of about I 1.25 lb. per kw-hr., 

yet with 200 lb. steam, 200 deg. supe rheat and 29.2 in. of 
vacuum ( referred to a 30-in. baromete r ) the steam con­
sumption would be only about IO.I lb. per kw-hr. Here, 

with only small changes in th e operating conditions, the 
economy of the turbine, as expressed in pounds of steam 
consumed per hour, varied more than IO per cent. Obvi­

ously th ere is good reason for abandoning the steam con­
sumpti on as a basis fo r comparison and instead using as 

a standard th e performance of a perfect engin e. 
Unfo rtunately, the formulas for dete rmining the 

theoretical effic iency or stea m consumption on the Rankine 
cycle basis are of extreme complexity, and so fa r as we 
know none of the engineering handbooks contains tabl es to 
supply the information without necessity for calculation, 
although one enterprising turbine manufacturer has worked 

out an ingenious set of curves which approximate the data. 
Und er thcs,e circumstances it is hardly likely that engineers 
in general will accustom themselves to thinking of turbine 
performance in terms of comparison with a perfect engine 
working on the Rankine cycle, and if the manufacturers 
arc in earnest in their at tempt to establi sh the meth od it 
would seem that the most necessary step would be the 
preparation and publication of tables of theo retical water 

rates worked out upon this basis. 
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T-Rail • 
Ill Paved Streets 

The Writer Shows the Connection Between T-ltail Constructio:i and Type.s of Paving as Disclo;ed by the Experiences 

of the Connecticut Company- Views Are Presented of the Effect of Service on Different 
Classes of Hail and Pavement Combinations 

BY R. C. CRAM, ASSISTANT EN GINEER WAY AND STR UCTURE DEPARTM ENT BROOKLYN RAl'lD TRA NSIT SYSTEM AND FORMERLY 

ASSISTA NT ENG INEER OF THE CONNECTICUT COMPANY 

T he issue of the ELECTRIC RAILWAY JOURN AL for A ug . 30, 
1913, conta ined an article on "'vVay Construction of th e Con­
necticut Company'' showing several cross-sections of rails 
and pavements which had been developed by that company 
to meet the local requirements o f the towns and cities in 
which its tracks are located. 

It will be noted that only one of these cross-sections 
showed a groove girder rail, while all the others showed 
T-rail in connection with various types o f pavement. This 
predominance of T-rail has come about partly as a legacy 

r 

Rail and Paving Results-Nineteen-Year-Old T-Rail in 
Oiled Macadam 

from the original constructors o f the various properti es now 
under control of the company and part ly th rough th e con­
sistent endeavor o f the company to substitute T-rail for 
girder rail in all reconstruction of girder ra il tracks. 

\Vhen it is considered th at the Connecticut Company ope r­
ates practically 75 per cent of th e tot al mil eage in Conn ec­
ticut and that its system embraces nearly a ll th e principal 
cities of the Stat e, the experi ence o f the company with re­
gard to T-rail in paved street s should be of much value. 

Before proceeding to a study of the Connecticut Com­
pany's work it will be of int erest to determin e th e situation 
with regard to th e use of T-rail in connection with the en­
tire mileage o f the electric railways in th e State of Con­
necticut. 

DIVISION OF T-RAILS AN D GIRDER RAILS IN CONN ECTICUT 
Recourse is had to the report of the Public Utilities Com­

mission of Connecticut for the year ended June 30, 1912, 
which is one of the very few state reports giving data as to 
type of rails and pavements used by street railways. An 
analysis of the report shows that the ten operating com-

pani es reported a total of 1055 miles of single track. Five 
compani es, operating about 150 miles, reported no girder rail 
whatever, thus confining the use of girder rail to the other 
fiv e, four of which reported only 7 miles of girder rail 
about evenly divided between the tram and the groove 
girder types. 

Of th e total mileage in the State, approximately 93 per 
cent is laid with 40-lb.j95-lb. T-rail, 4¼ per cent with 
70-lb .j96-lb. tram girder and 2¼ per cent with 85-lb.j125-lb. 
groov e girder. It may be remarked here that substantially 
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Rail and Paving Results-Hump Block Paving, Bridgeport, 

After Three and a Half Years' Service 

91 per cent of the girder rail mileage is confined to the 
lines o f the Connecticut Company, with about 60 per cent of 
thi s confined, in turn, to the lines in Hartford. In that city 
practically all of the original tracks were laid with tram 
girde r rail, and these must be replaced with groove girder, 
as occasion arises, in accordance with an agreement be­
tween th e city and the company made several years prior to 
th e tim e that the Connecticut Company acquired control of 
the property. 

DIVISION OF PAVEMENTS IN CONNECTICUT 
\ Vith regard to pavement, an analysis of the report 

shows a total of 336 miles of single track paved with vari­
ous types of pavement. Included in pavement, however, are 
26 miles of stone ballast (backfill above ties) which is not 
properly to be considered as pavement except for purposes 
of accounting. The net mileage of paved track is found to 
be 310 miles , or approximately 29 per cent of the total mile­
age of tracks reported. The Connecticut Company reported 
288. I miles pa vecl. or substantially 93 per cent of the total 
paved mileage. 
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Table I has been prepared to show the amounts of vari­
ous types of pavement in percentage of paved mileage: 

TABLE I - CLASS 0 1' PAVEME NT IN P ERCENTAGE OF PAVED MILEAGE 

Per Cent 
M aca<lam .. ..... .. .. ............................ ............. . 67.1 
Brick ........................................................ 13.0 
Cobble . . . . . . . . . . . . . . . . . . . . . . • . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.6 
Asphalt • . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 5.4 
Belgia n and granite block. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.9 
\,V ood block. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • I.8 
Bituminous-macadam a nd bit ulithic. . . . . . • . • . . . . . . . . . . . . . . . . . . . . 1.1 
Granitoid . . . . . . . . • . . . . . . • . . • . . . . . . . . . . . . . ... . • . . . . . . . . . . . . . . . . 0.8 
llassam • . . . • . . . . . . • . . . . . . . . . • . . . . . . • • . . . • • • • . • . . . . . . . . . . . . . • . 0.3 

If the mileage within the limits of the city of Hart fo rd 
is excluded, it appears that about 90 per cent of th e paved 
mileage in Connecticut is la id in conjunction with T-rai l. 

T-RAIL AND PAVEMENT DATA ON CONNECTICUT COMPANY'S 

LINES 

In order to indicate the T-rail and pavement situation 
on the lines of the Connecticut Company, in the five la rgest 
citi es in the State, Tables II and III have been prepared. 

TABLE II--PERCENTAGE OF CONNECTICUT C OMPANY'S l\ I ILEAGE PAVED AND 

PERCE NTAGE OF T-RAIL IN FIVE LARGEST CITIES • 

City Population 
New Haven . . .......... 133,605 
Bridgeport .. ........... 102,054 
Hartford .......... .... 98,915 
Waterbury .....•....... 73,1.Jl 
New Brita in ............ 43,916 

Mi leage 
in City 
Limits 

67.0 
40 .0 
50 .0 
3.J.0 
13.0 

Per 
Cent 
Paved 

86 .0 
99.0 
96.0 
79.0 
81.0 

Per 
Cent 

T -Rail 
100.0 

88.0 
10.0 
88 .0 

100 .0 

Per Per 
Cent Cent 

Tram- Groove 
Girder Girder 

8.0 
50 .0 

8.0 

4.0 
40 0 

4.0 

In commenting on Tables I a nd III it is to be n oted that 
macadam, in general, is the predominating pavement in th e 
largest cities, as well as in the total paved mil eage in the 
State. The exception noted for the city of \ Vaterbury, 
where cobble is found to predominate, is accounted for 
mainly by the fact that much of th e mileage in that city is 
laid on quite heavy grades, where macadam is exception­
ally hard to maintain between the rail s, and also because 
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Rail and Paving Results-T-Rail in Ordinary Brick T wo 
Years After P aving Shown Above Had Been Repaired 

it has generally been the custom to pave the tracks there 
with cobble whether the roadways outside are pa ved or not. 

REQUIREME N T S MET I N T-RAIL PAVING DE S IGNS 

The accompany ing halftones are presented in order to 
bring out the features of the standard cross sections, pre­
viously referred to, for T-rail track pavement. These sec­
tions provide for th e use of standard paving brick, wood 
block or granite block and therefore do not r equire a ny 

special form of groove or no se block at the gage lines. 
Most of th ese cross-sections were developed about 1906, 
after a study of the then prevailing forms of construction 
in connection wi th T-rai l throughout the State. 

The objects sought were to provide a minimum flangeway 
for th e maximum wheel flange in use, to eliminate both 
groove rail a nd specia l groove or nose block, to provide a 
reasonably smooth crossing for team traffic at right angles 

Rail and Paving Results- Grooved Brick Pavement Three 
and a Half Years Old with T-Rail 

to the tracks and to provide fac ilities fo r wagon wh eels to 
tu rn out from the tracks with comparative ease as well as 
with safety. It is believed that these objects have been and 
a r e being satisfactorily atta ined, as observation and the 
continued acceptance of the cross-sections by the Public 
Ut ilities Commission and by the several cities would indi­
cate. This is part icularly worthy of note because the com­
miss ion is the sole authori ty on the type of track con­
struct ion to be used in streets, and it s approval must be had 
in all cases of track reconstruction. In this connection it 
should be stated that whi le th e commission, in many in­
stances, ha s approved the in stallat ions of T-rai l, it recog-

TABLE III-CLASSIFICATION OF P AVED i\IILEAGE OF THE CONNECTICUT COM ­

PA N Y \ \'iTI-l! N CITY LIM ITS OF THE FIVE LAR GEST CITIES (IN PER­

CENTAGE OF PAV ED 1'1ILEAGE) 

E u -o 
Cd V t= ~ :~ 

City 2 .1 "8-;; ~ ·'§-;; 'So'V ,.2 - · 3 
i ~ ;~ J £~ ~~ i @ j :~ 

New H aven ..... 52.0 13.0 .J .0 10.0 0.5 7 .0 1.5 5.G 7.0 100 
Hartford ....... 76.0 0.5 23.5 100 
Bridgeport ..... 61.0 16.0 20.0 2.0 1.0 100 
\Yaterbury . . . . . 6.0 21.0 1.0 52.0 11.0 9.0 100 
New Briiain ..... 76.0 1.0 23.0 100 

:r'.: OTE-Belgian and granite block are n ot separated in State report. 
eitulithic included under bitum inous macadam. 

n izes th e fact that a t times th ere may be some locations 
wh ere groove girder r ail would be preferable, also that the 
width and grade of streets and th e volume and character 
of traffic must be carefully considered in any dec ision as 
to which rail may be the more suitable under all conditions. 
In only one case so far, however, has the commission 
ordered a groove rail const ruction, after full inv estigation 
in the manner described. 

EXPERIE NCE WITH MACADAM PAVING 

As to pavement, the experience in Connecticut has prob­
ably been about as ext ensive as that of any of th e other 
important systems. T h e r a ilways in Conn ecticut have only 
a limited control over th e type of pavement la id within the 
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t rack a rea, since they a re required by statute to lay the 
same type of pavement in their section of the road as that 
laid by the municipaliti es in the other part o f the street. 
Neve rtheless, th ey a re not required to lay a pa,·ement 
which is more expensive, nor a re they absolute ly held to the 
same type, provided they lay a pavement which is consid­
ered equa lly good with that la id without the railway a rea . 
As a rule, however, th e practice is to lay the same type, 
th e work being done by the same contractor under a sepa­
rate contract with the ra ilway company. T here ha,·e been 
a few exceptions to thi s rul e, where the contractor 's bid 
fo r the ra il way work was in excess of th e bid f6 r the rest 
of th e roadway. 

MACADAM 

T he predominance of macadam may be accounted for, 
in genera l, by its low fir st cost , the abundance of trap rock 
and the fact that until the advent of th e automobil e a gooJ 
water-bound macadam roadway was sufficient to wi thstand 
all b ut the most conc entrated t raffic in the immedi ate cen­
t ers of the citi es and towns. ::\1oreover , it can be well la id 
even with a 5-in., So-lb. T- ra il , is ma int ained a t moderat e 
cost and is somewhat more adaptable fo r use \\·ith T- ra il 
than with the girder ra il. It is thought that the t endency 
towa rd oiled macadam and the more recent fo rms of bitu-
mmous macadam will result in the continued use of such 
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. \ s a track pavement, brick has proved quite satisfactory 
up to the point wh er e tra ffic , following the rails, becomes 
excessive. It can be well la id in connection with T -rail, 
and is quite readily r eplaced a fter street openings and track 
repa irs, though a t considerable loss of material. The use 
ot any fo rm of specia l "nose" or g roove blocks, however, 
has proved ve ry obj ectionable, and th e results from such 
installations under heavy traffic at th e rails are clearly 
shown in three illustrations on pages 368 and 369. 
i\Ioreover, it should be stated here that these installations 
of groove block we re made only under vigorous protest on 
th e pa rt of the company. In the pavement shown in th e 
r ight-hand view on page 368 the failur e of the rail block 
began to be seri ous after three years. In thi s case the en­
t ire a rea between the ra ils was replaced with wood block 
during th e fi fth year, and this wood-block paving is stand­
ing well aft er two yea rs' wear. A nother installation of 
"Arthur hump" g roove blocks, shown in the upper view on 
page 369, was la id in the same year, 1906. It commenced 
to fa il in the same manner in th e year 1909. Repairs were 
made in 191 I just prior to th e expira tion of the guarantee 
period, by the installation of standard blocks at the gage 
lines a ft er the concrete base was chipped down to receive 
these blocks. T he blocks were then pitch-jointed, as the 
work had to be done und er traffic. This repair is shown 
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Rail and Paving Results-T-Rail in Regular Brick, Four Years Old, Showing Wear from Heavy Traffic in Narrow Street; 
and T-Rail in Regular Brick, Three and One-Half Years Old, on Wider Street with Slightly Less Traffic 

macadam pavement in connection with tracks where traffic 
is moderat e and where the width of stree ts does not cause 
excessive wagon tracking at th e gage lines. 

An exampl e of a T- ra il install ation in oiled macadam is 
shown in the view on page 368. T hi s track ,va s built with 
7-in. , 70-lb. T-ra il in 189-1- and had ordina ry joints until 
1910, when these joints were repl aced by electric w elds. 
This track has been re-tied once, and it is beli e,·ed that the 
rail will last fiv e or six years mor e under present traffic 
conditions. T he width bet ween th e curbs is 31 ft . 

BR I CK P AVEMENT 

A ccording to the t ables, brick pavement is found to be 
nex t in extent . The older types consist ed mainly of the 
small vitrified sha le pavers, while th e more recent ones are 
constructed with the present standard paving brick or 
block. They have been la id almost uni versally with cement 
grouted joints on a sand cushion and a 6-in. concret e base. 
The quite general adoption of brick in th e past as a pave­
ment may have been due to the r eason that until the intro­
duction of th e modern types of grouted granite ancl wood­
block pavements, it was the only alternative t o asphalt in 
the so-called "permanent pavement" class, and asphalt has 
never fo un d much fav or in Connecticut cities. 

in the lower left-hand vi ew on page 369, which is from a 
photograph taken in July of this year at the same spot as 
the preceding. 

It is pertin ent to state here that experience with the 
standa rd brick a t the gage line indicates that they should 
neve r be la id under the rail head with T-rail, that the best 
result is obtained by laying all headers and that only .the 
best materials and workmanship will prove satisfactory. 

As t ending to show that even the best quality of paving 
brick will not w ithstand excessive gage-line traffic, the left­
hand vi ew on thi s page , taken in July, 1913, is pre­
sented. Thi s pavement was laid in 1909 by the company's 
fo rces and in th e best manner. The rail is 7-in., 95-lb. T. 
T he tracks are on 9- ft. centers, and the width between 
curb lines varies between 3 r .½ ft. and 32 ft., leaving a road­
way about 8 ft. in width. A very heavy traffic is sustained, 
and teams are standing at the curbs almost constantly dur­
ing th e greater part of the day, thus forcing the traffic to 
the rails. A ft er about two years, extensive repairs were 
r equired and , as will be seen , more will soon be necessary. 
As a companion. the right-hand view on this page, also 
t aken in July of this year, is given to show the lack of 
such wear in a wider street with the same type of con-
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s truction throughout and laid less than one year later . T he 
street here is 42 ft. wide between curbs, with tracks on IO 
f t. cent ers. A somewhat li g hter traffic is susta ined, but 
it is beli eved that the lack of wear may be almost wholly 
asc ribed to the width of the street. It is also thought that 
thi s compa rison a lone justifi es the belief that when track 
pavement is under consideration the width of the str eet allll 
the characte r and vo lume of traffic mu st be more thor­
oughly taken into account, as influencing wear, in the se­
lection of a proper pavi ng mate ria l. 

c onnLE P .\VING 

\ ,Vhile cobble appears as next in importance in Table I , 
it wi ll suffice to say th at its use is generally confined to 
tracks in outlying districts; often on grades, in streets as 
yet otherwi se unpa vecl. As a mate ri al for thi s purpose 
cobble is very good, providing good footho ld for horses 
and preventing the ruttin g out between th e rails which 
usually occ urs, a ft er a time, where tracks a re merely back­
fi lled with earth or grave l. 

ASPHALT PAVING 

Asp halt occupies a rath er fa lse position in th e list, 111ce 
it is confined practica lly to one city. 'vVhat little remains 
in tracks e lsewhere will no doubt be displaced within a 
year or two. There is every reason to believe tha t much 
of the disfavor in which asphalt is now held as a pavement 
for railway streets in Connecticut is th e r esult of its instal­
lation in connection with tracks which were too old and 
were in no way as substantial as the modern construction. 
Later installations would indicate that asphalt can be laid 
a nd fairly well mainta ined, under moderate traffic, in con­
nection with a heavy groove girder rail. It is thought. 
however, that the well-known troubles incidenta l to asphalt 
maintenance are sufficiently grave to make its in sta lla tion 
undesirable and something to be avoided as fa r as 
possible. 

In connection with the use of asphalt on the 2-ft. strips 
along the roadways, it may oft en be policy to allow its use, 
but here a lso it is bett er to avoid it, if possible, and use 
instead either wood or granite blocks laid stretcher in 
a reas where asphalt is insisted upon for the roadways by 
the authorities. 

R ail and Paving Results -Two-Year-Old T-Rail in Grouted 
Granite Block on Grade in Narrow Street 

BELG I AN AND GRA N ITE PAVING 

Be l~ian block occupies about the same posit ion as cobbl e 
in so fa r as its value or use as a pavement is concerned, 
a nd it is rapidly di sappearin g. 

Granite block as a track pavement has unti l recent ly been 
in litt le use in Connec ticut. Such as there was consisted 
o f the ancient type of 8-in. deep blocks, laid on sand, 
mainly with sand joints. \Vithin the past two or three 
:years the value of the modern type of comparatively smooth 

gr anite pavement began to be appreciated, and several in ­
sta llat ions have now been made. Th e construction has been 
composed of a moderately soft New I-Ia111pshire granite, 
with blocks about 5 in. deep, 4 in. wide and 8 in. to IO in. 
long, laid with r :r cement-g routed joints on a 1 ¼ -in. sand 
cushi on and a 6-in. concrete base. This constru ction has 
been adopted usua lly where grades and ve ry heavy traffic 
a re found. S uch an installation , in connection with 7-in., 
95-l b. T-ra il , is shown 111 the left-hand vi ew on thi s page. 

Rail and Paving Results- Four-Year-Old T-Rail m Wood 
Block on N arrow Street 

T hi s pavement was la id in 191 I , whi le the view was taken 
in · J uly, 1913. As yet the wear is imperceptible and much 
of the grout may still be seen. a lthough the pavement sus­
tains a heavy traffic leading to a bridge. T he dark spot s 
which may be mistaken for defects are either accumula­
tions of di rt or motor oil drippings. T his street is 35 ft. 
wide between curb, with tracks on IO-ft. centers. 

In connection with grout ed granite-block pavement it 
may be well to mention a method of construction which is 
coming into use, a lthough the w rit er has not seen it in 
Conn ec ticut. The procedure consists simply in splitting 
old 8-in. to r 2-i n. g ranite blocks in to from two to three 
parts, eac h about 4 in. deep, and laying them wi th th e new 
split faces upward, all other parts of th e constru ct ion being 
the same as with new granite. The cost of this method is, 
of course, much less than with new block, and the resulting 
pavement seems to be practically as good. 

WOOD-BLOCK PAVING 

\\' oocl block has been stead ily coming into favo r in Con­
necticut. T he relative importance of this kind of pavi ng 
is not prope rly shown in Table I because several extensi ve 
installations were in progress at the date of the report on 
which the table is based. As a paving materi al it ri vals 
granife even when wear is considered and is more readily 
cut in around obstructions. \Vhile troubl e is had at times 
from th e t end ency of th e blocks to buckle under certain 
conditions. such t roubles are usually quite easy to remedy. 
The r esult is a smooth, cl ean, quiet pavement which is 
highly desirable. es pecially in res idential sec tions. It is 
adaptable to _ both T and groove rail and may be quickly 
rep laced after track repairs. even in the winter time, wi th 
the least loss of material. It has been customary to lay 
thi s pavement on a 6-in. concrete base with I-in. sand 
cushi on and sand joints. · 

The wood-block pavement, as presented in th e ri ght-hand 
view on thi s page, was laid in 1907, but the view was taken 
in 191 I. In this secti on of track, which is about 2700 ft. 
long, it became necessary to remove th e blocks temporarily 
in 19 IO in order to rai se the concrete base and install ce­
ment rail fill er , the purpose being to get the block up and 
ou t from under the ra il heads as originally laid. The wo rk 



372 ELECTRIC RAILWAY JOURNAL [VoL. X LII , No. 10. 

\\ as done and the block \\'as rela id wi th a loss of about 
35 sq. yd. T he left-hand view on th is page, taken in July 
of this year at the same place as that shown in th e pre\'ious 
cut, indicates no apparent change in conditions. T he pave­
ment was insta ll ed in connection with 7- in. , 95-lb. T-rail 
without tie-rods, t racks on 9-ft. 8,½-in. centers and a 
width between curb of 34 ft. One other vi ew, taken in 
July of this yea r , o f a wood-block installation is also shown 
on this page. T his pavement was la id -in 191 r, with 7-in. , 
95-lb. T-rail , no tie-rods, tracks on 9-ft. cente rs and a 
widt h of 36 f t. between curbs. T he st reet susta ins a com­
parati vely heavy traffic as it leads to impo rtant industrial 
plants. 

BITUM I N OUS M A CADAM AN D BITULITH I C PAVE :tvIE N T 

T he ex perience with bituminous macadam is not of suffi­
cient length to enable a more defini t e opin ion to be formed 
than that expressed in reference to ordina ry macadam. 

\Vith r egard to bituli thic, however , it has been fo und that 
it is quite satisfactory fo r streets carrying a moderate 
tra ffi c. \ Vhen la id in conj unct ion w ith T-rails it has been 
deemed advisable to place wood or g ranit e block at either 
side of the ra il heads. Severa l large insta llati ons have 

wh ere the rcqmrcments call fo r a low-cost , fairly durable 
pa vement. 

GENERAL CONCLUS IONS 

In any track construction in paved str~ets, the pavement 
is perhaps th e most important f eature, both in relation to 
tot al cost of the tro.ck construction and the use o f th e street 
by the public. T he writer believes th at much o f the obj ec­
tion which has been raised to th e T-rail construction should 
more properly have been brought again st the type of pave­
ment used in connection with that r a il. This observation 
is th e result of experi ence in connection with several agita­
tions ove r the T-ra il question in Connecticut cities, where 
it was fo und that agitation ceased a ft er a T-rail installa­
tion had been made in accordance w ith th e Connecticut 
Comp any's st andard cross-sections to r eplace old tram 
girder and asphalt pavement construction. In fact, the new 
T -ra il construction has been pra ised highly by both the 
press and members of ci vic associa tions. The further im­
portance of the pavement and its proper construction in 
connection with T-rail is more fo rcibly brought to mind 
when it is r emembered that it is in connection with the 
pavement that th e other users o f the street are concerned 
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been made, the two earli est in 1906. Neither of these r e­
quired any expensive att ention from th e contractor at the 
ex piration o f the fiv e-year guarantee period. In fact, after 
seven years they appear to be good fo r an indefinite period . 
T he most obj ectionable feature would seem to be th e de­
pendenc e upon th e contracto r fo r such r epairs as may be 
necessary from time to tim e. 

GRAN I TOID AND HASSAM P A VI NG 

Granitoid is a pavement with a concrete surface, usually 
la id out in block fo rm on top to prevent slip. Where in­
stalled in Connecticut no att empt was made to interpose 
any fo rm o f Joint or shock abso rber between the rail and 
the pavement. It presents a neat appearance, but th e block 
fo rm ations soon disappear under t r affic . It is thought th at 
perh aps fo r light traffi c it may answe r quit e well, especially 
when fir st cost and comparative ease of repair are con­
sider ed ; but fo r heavy traffi c fo llowing the ra ils, especially 
T-r a ils, the w riter beli eves it w ill prove unsuitable. Such 
installations as have been made a r e also t oo r ecent to allow 
the fo rmation of a well-defin ed opinion. 

The experience w ith H assam pavement has been confined 
to one ea rly insta llation which was not very extensive. The 
contractors we re experimenting with it th emselves. It 
should suffice t o say th at it gives evidence of being worthy 
of further consideration and investigation .fo r use in places 

in the problem and that the public, as personified by team­
ster s, a utomobilists and civic authorities, has a large con­
trol over the type of rail to be used in most municipalities, 
either through the influence of civic associations or by 
direct authority. It is from these sources that almost all 
of the obj ections to T-rail construction originate. Some­
times they are honest att empts to correct very visible pave­
ment evils, but more often, especially upon the part of 
authorities, they are made chiefly for political purposes. 

The revival of int erest in T-rail track construction in 
paved streets points out the timeliness of the investi gation 
of the subj ect by th e committee on way matters of th e 
A merican E lectric Railway Engineering Association. The 
writer refers to th ese studies as timely, because several 
more or less new designs for this type of construction have 
been advanced recently, each having some acceptable feat­
ures, but practically none having all of them combined. If 
this advantageous form of construction is to gain its proper 
place, the f eatures of design which meet and overcom e the 
obj ections to T -rail and pavement must be more fully 
known . One has only to r ead the discussion of a type of 
T-ra il and pavement held recently before the American 
Society of Civil Engineers to realize th e importance of this 
statement. 

T h e subj ect is so very broad, howev er, that criticism and 
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discussion of one or two new types adds littl e to th e gen­
eral kn owledge conce rning it. Vvhat arc required, rath er, 
a re discussion and data covering th e types of construction 
which have already been in use a sufficient length of tim e 
to indicate at least what modifi cations and combin ation s 
may be required to sec ure a type of construction wh ich 
will meet most nea rly th e general conditions throughout th e 
country. 

In eonclusion the wr iter should state that he is not full y 
convin ced that th e T-rai l is the best one to use under all 
conditions, from the standpoint of mai ntenance cost. T he 
possible exception is a narrow street with very heavy traffic 
which is apt to fol low th e rail s. T he use of groove 
girder rail under these conditions may well be considered, 
beca use the groove will take the la rger po rtion of th e wear, 
thus reducing the wea r on th e pavement. Thi s brings us 
to the consideration of the relative importance of pa ving 
materials th emselves. T he lack of definit e in formation as 
to the life of paving materials in connection with track, of 
whatever type of construction, is keenly fe lt . T he aavan­
tage of traffic counts or reco rds cove rin g thi s phase of 
the subject has been pointed out . It is hoped th at the way 
departments of some la rge compani es will undert ake traffic 
counts designed to obtain records of thi s character, along 
the lines laid clown for obtaining such records by the Ame r­
ican Soeiety for Municipal Improvement s. 

A NEW HIGH-TENSION DIRECT-CURRENT RAILWAY 
FOR HOLLAND 

The N etherlancls government has recently concluded an 
agreement with the A llgemeine Elekt ricitats Gese ll schaft 
for the construction of a na rrow-gage elecfric railway be­
tween Maastricht, Holland, and Aachen, Germany, via 
Vaals, with a branch from Gii lpen to Wij lre. As shown in 
the accompanying map, the electr ic line will afford a shorter 
connection between Maastricht and Aachen than the present 
$team trunk line, aside from the fa ct that it will serve 
territory which now has no transport ation service what­
ever. The condition that cheap energy could be obtained 
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Map Showing Route of New Line Between Maastricht and 
Aachen 

from a power station at the nearby state min es led to the 
choice of electricity, despite the fact that the other narrow­
gage lines in this territory are operated by steam in all 
eases. 

The interurban line proper and the Maastricht st ree t 
railway system will be supplied from a central station at 
the state mines at H erlen through a power company whose 
high-t ension transmission lines traverse the territory to be­
served by the new railway. The line will be operated with 
high-tension direct current, but the energy pun:hasecl wi ll 
be three-phase altern ating eurrent. The initial price wi ll 
be approxi mately I cent per kw-hr. as measured ai. the sub­
stations of the railway. The interurban divi sion between 

Maastric li t and \' aa ls at tht: 1\achcn boundary will lw 15.8 
miles long It wi ll be located on right-of-way, but as close 
to th t: liiglrn·ay as poss ible. l'he branch to Wijlrt: will IJc 

1.25 mil es long, th e strct:t railway in Maastricht as fir st 
const ructed about 2 mil es long and the entranct: into Aachen 
abo ut 3.1 mil es long. Aachen and M aastricht have popula­
tion s of 157,000 and 37,000 respectively, and the interven ­
ing territory has about 25,000 inhal1itants , acco rdin g to 
re1.:ent es timates. 

Owing to the und evelopt:d naturt: of the territory, the 
new line wi ll br: subsidized by the communities snved. The 
l\ laastricht and .1 \achen sect ions will be run as local street 
rai lways. As the seve ral franchi ses embody some inter­
estin g conditions, they will be summarized it1 th e following 
paragraphs. 

The city of l\Iaastricht has agreed to pay i he operating 
company for t en yea rs and annua l defi cit not exceeding 
$1,200. The fixed charges covering the Allgemeine com­
pa ny's in vestment in rollinf;· stock and th e city's in vestment 
in way construction are to be taken from an eq ual division 
of th e surplu s remaining after a ll operating costs and pre­
vious opera ting deficits have been paid. T he maintenance 
of the track and paving wi ll lie in the hands of the city, 
airhou gh the interurban cars will also operate over the city 
tracks. Ti1e city re serves the right to take over the system 
at th e end of thirty yea rs or at succeeding intervals of five 
years each. If th e city does acquire the property, it wi ll 
permi t the interurban line to operate over its track upon 
proportional payments covering the maintenance and re­
newal charges against the section used, upon payment for 
the energy taken and. further, upon payment of 0-4 cent 
for every passenger brought into the city. On the other 
hand, the city has agreed to make good any lo sses which 
the company might suffer from the construction of com­
peting lines, and it has also agreed to provide connections, 
to other narrow-gage lines. The electric railway in Maas­
tricht wil l supersede horse lines. 

At Aachen the interurban line has made a contract with 
the local r ai lway company whereby passengers from the 
interurban line can be carried over the Aachen line with­
out transfers. In payment for thi s use of th e tracks all 
local fares collected on the city tracks are to be given to 
the Aachen company. 

The interurban franchise, covering passenger and freight 
business ,-- \Vas granted bf tli.e Netherlands government" for 
an indeterminate period. T he government has loaned the 
rai lway $ 130,000, in addi t ion to which the provincial gov­
ernment and interested communities. have voted loans for 
twenty- fi ve years a t the rate of $6,720 a year. These sums 
do not have to be repaid until the interest on the invest­
ment exceeds S per cent and until all operating losses have 
been absorbed. State ownership of th e interurban sect ion 
is permissible a t the encl o f twenty-five yea rs, provided the 
state offers an equi valent for the capitalized net earnings. 
The state also has the privilege o f buying the railways at 
any tim e on payment of the new replacement value of the 
way, of the est imated use value of th e rolling stock and of 
a premium whose amount wi11 depend upon the results of 
operation up to the time of purchase. 

A concise volum e, which contains statistics showing the 
for eign trade of each country of the world during 191 I 

compared with t he previous year, has just been issued by 
th e Bureau of Foreign and Domestic Commerce at \Vash­
ington. T h is publication shows the principal artic les and 
th eir value entering into the trade of each country and the 
itemization of the imports from and expo rt s to the United 
States. The statistics were prepared by American consular 
offic ers and supplemented by other official data. The vol­
ume has been revised and brought up to date so far as sta­
tistics were available. Copies of the book may be obtained 
from the Superintendent of Documents, \Vashington, D. C.. 
for 35 cents• each. 
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Notes on European Electric Railways 
11111 res~ions Ga in ed During a Recent Trip Over the Xew LotschLerg Hailway in Switzerland an<l the Older Lecco-Colico 

Line in Xortliern Italy- One Is Single-Phase, the Other I s Three-Phase 

BY LOUIS BELL, PH .D. 

The ELECTRI C RAILWAY JOUR NAL has described the prog­
r ess of the construction of the important Lotschberg rail­
way and has had something to say about the electrical 
details of th e remarkable new 2500-hp Oerlikon si ngle­
phase locomoti ves used oa the line. I sha ll not attempt, 
therefore, to descr ibe the technical features of these ma­
chin es, but rather will attempt to give some notion of what 
the system seems like fro m the standpoint of railway opera­
tion. To begin with , th e Lotschberg line is an outcome of 
the necessities arising from the peculi a r topography of th at 
part of the country. Right through the heart of Switze r­
land from the Lake of Geneva, stretching a little north of 
east ha lf the length of the country run s a huge mountain 
mass. In a general westward direction and turning sha rply 
northward around the western encl of the mass runs th e 

not a long line, only about 46 miles in all , to cover a dis­
tance of less than 30 miles as th e crow fli es, but it has 
cost hard on to $450,000 per mile, and when you go over 
it you wonder how they ever got out of it even at that 
figure. I ts two ends are about 2000 ft. above sea level, and 
its middl e, in the depth s of the great tunnel, rises to about 
4100 ft. From end to end it is a sensational succession of 
curves, grades, spiral bridges and tunn els. 

You meet it , coming north, as I did, at Bri eg, which you 
reach after being shot through the Simplon t~nnel in :t 

littl e over twenty minutes by the big three-phase locomo­
tive from Iselle on the Italian side. You dive under your 
t rai n in a subw ay and emerging find a bright new line of 
corridor cars bearing the label of the Lotschberg line. The 
firs t thing to strike one in strolling about the platform-

Lotschberg Railway-Views Near Kandersteg Near the Northern End of the Line 

Rhone; east,varcl and sweeping northward around the 
eastern end runs the upper Rhine. The watershed between 
the two sources is in the neighborhood of the St. Gotthard 
as a culminating point , whence also flow streams north 
a nd south. 

Now, the main channel of traffic has been via the St. 
Cotthard tunnel, which is nearly in the center of Switzer­
land. T he other great tunnel, under the Simplon, gives 
access to the Rhone valley, but it must be followed clear 
to th e Lake of Geneva before opportunity comes to turn 
northward to reach the region north of the Bernese Alps, 
which form th e eastern portion of the huge mountain mass. 
T he St . Gotthard line, fol lowing the streams running north 
and south, and goin g under the mountains, bears eastward 
into the Italian lake district. But until now there has been 
no direct route from northwestern Swit zerland through 
into Italy. The Lot schberg line was built to fill this very 
definite want and comes, as will be seen by the map on 
page 644 of the ELECTRIC RAILWAY JoURNAL for Oct. 7, 
191 r, by a fa irly direct course from Bern e to Spiez on the 
Lake of Thun, and thence up the wild valley of the Kander, 
which it follows as far as practicable. Then it goes under 
t he mountains by a succession of tunnel s, the main one 
nearly 9 miles long, until it emerges on the brink of the 
Rhone valley and follows it on sharply descending grades 
to Brieg , j ust at the entrance to the Simplon tunnel. It is 

they never hurry at junctions over here-is the extreme 
simplicity of the overhead work compared with that at your 
back toward the Simplon: just a nice, cl ean, well-insulated 
catena rv construction with a modest trolley wire that looks 
as inn~cent as if it were carrying 500 ·volts instead of 
I 5,000. O ne of the illu st rations on the opposite page gives 
a view of the yard as seen from beside the train. 

P resent ly one of the long single-phase locomotives slips 
quietly up the track beside you with never a wink at the 
pantograph coll ectors and shunts gently on ahead of the 
train. It is no sma ll affa ir, this engin e, with an over-all 
length of about 50 ft., a weight of 107 metric tons, of 
which a little more than three-quarters is on the drivers, 
and a rating of 2500 hp for one and one-half hours-the 
fu ll length of a trip over the line. A nd the driving wheels 
look businesslike too, five pairs of them coupled, about 55 
in. in diameter. T he earlier locomotive for thi~ line had 
six pairs of drivers, three pairs being coupled to each 
motor. The present one, although with two motors , has all 
the drivers pulling together and consequently the motors 
also. The two motors, each of 1250 hp, are sixteen-pole 
)llachines, taking current at a maximum voltage of 500. 
They are stated to be series-compensated, but with just 
what form of compensation I am uncertain-I hope that 
the details will soon be published-but I note that in nearly 
all descriptions of single-phase traction motors this matter is 
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touched very li ghtly. Howe,·cr, a ll the co111pen;,ati ng 
schemes seem to \\'ork if carri ed out j udi ciously. There are 
two transform ers ,vi th fo rced venti lation each with a regu­
lating secondary in 45-vc \t sta ges, the contactor fo r thi s 
r eg ulat ion bein g mot111 ~ed on the trans fo rmer ancl operated 
by an auxi li a ry mot or . T he pantog raph t rolleys im press 
on e with th e case and smoothn ess of th eir worki ng and 
th ey ce rtainly function admirably at fu ll speed and load­
th e curves g iv e one ample opportuni ty to inspect them. 

"\ second Yic\\ shows th e particular locomoti ve coupled 
to the tra in as l \\'aitecl , and there wer e tw o s imil a r ones 
standin g in the ya rd. In clue season the train starts up 
with exceeding smoothn es ;, , thanks to th e r eg ulating trans­
former and also to the l on ti ncntal sys tem o f couplin g, 
which is s lo\\ lrnt effective in abolish in g shocks. Full 
speed is reach ed qui ck ly, and th e trai n pushes ahead up a 
steady grad e, mounting the brim of the Rhone ,·a ll ey. T he 
road is standard-gage, and the tra in with it s r egu lar cor­
ridor cars ancl dri ver is not a part icul arly li ght one. T here 
is no doubt of th e ampl e power as the g rad es a re con­
quered, and presently she is running a long the mounta in 
side, with th e Rhone va ll ey a quarter of a mil e below and 
the river winding down it- of a curiou s greeni sh hue lik e 
most streams from g laciated mountains, a sort of pale, off­
color turquoi se. 

I am not going to troubl e you with banal comments 0 11 

the scenery. 1 f you want its detail s consult Baedeker-"To 
th e left, fin e view of th e Kienta l with th e Bliimli salp and 
Gspaltenhon1,'-' etc., etc.-lmt I do assure you that no one 
but a two-headed man with rubber necks could properly 
take in th e startling sight s on both sides of th e train at 
once. You are over gorges and under cli ffs, through tun­
nels and shooting along the edge of precipices all at pretty 
high speed, until you go through the Lotschberg tunnel 
proper and emerge ne:,_r Kandersteg to find more of th e same 
awaiting you. Two accompanyin g views are merely snap­
shots of th e -w ild scenery about Kandersteg, taken when the 
train slacke•·.ecl speed enough to permit it. The roadbed is 
somewhat rough from its newness, and with its assortment 
of sensational curves never will be exactly smooth. \\' e 
Jpft Bri eg about 12.30 and reached Spiez at 2 p. 111. after 
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Lotschberg Railway-View of Overhead Construction 

what is assuredly one of the most impressive railway rides 
in the world. 

But I would adv ise those who wish to see it not to take 
it in in th e course of a journey as I did, but to make a dav's 
excursion of it from Spiez or Interlaken so as to get so~ e 
real grasp of the fleeting scenery. One trip a long th e lin e 
is not enough. Incidentally I may mention that the Lotsch­
berg line will prove a boon to visitors who a re bound to 
or from Ze rmatt, previously reached by travelers not going 

by th e S implon only by a ra th cr tedium, tri p up the Rhcrne 
va ll ey to Vi sp. Now one ca n slip clc mn fr om th e coun t ry 
north of the Bernese Ouer lancl vn y l'as ily and then loop 
\\'estward towa rd C enev a. 

T he road, from th e standpoint eith er of elec tr ica l or civ il 
engineering, is of immen°e interest. J\ si ngle t ri p \\ith an 
e_ve on the perfornrn .1ce of the engin e leave,, on e \\'i th an 
abi di ng fa ith in the practica l capabil it ies of th e single­
phase locomotive, T hi s marl is no 1il ace for motors, o f 

Lotschberg Railway-New Single-Phase Locomotive 

dubious qualit ies-far from it-and the present locomotives 
are certa inly from a prac tical standpoint up to th eir job. 
They a re probably not yet so good as they may be event­
ua lly, but after one has had ex peri ence with th ~m and the 
S implon machin es as well he is not in a mood to li sten 
with pat ience to long-winded papers explaining how un­
economical, ineffici ent and unreli able a. c. railw ay motors 
are and ever mu st be. A nd until some one dev~ses a scheme 
for using 15,000 volts d. c. on the tro ll ey wire it is up to the 
man ,vho stands pat on d. c. to do th e explaini ng and ex­
perimenting when big long-distance work is on hand. TI1e 
overhead structure of the Lotschberg speaks for itself. 

NOTES ON THE LECC0-C0LI C0-S0NDRIO LINE 
This line is one of the earli er and more important of the 

three-phase ra il\\'ays of th e Italian system. Its equipment, 
from th e technical standpoint , ha s been often described so 
that here I sha ll waste no tim e in again going into these 
matters of detail. Some account of its present statu s of 
actual operat ion may not, howeve r, be umY elcome to readers 
of th e ELECTRIC RAILWAY JOURN AL who kn ow it only by 
general repute. 

It nms along the eastern shore of th e Lake of Como, or 
rather that branch of it which is known as th e Lake of 
Lecco, from Lecco itself, th e j unction point with th e steam 
lines coming up from th e general direct ion of l\Ii lan and 
the south, to Colico, where it turns sharply eastward and 
winds its way up the va ll ey to Sondrio. F rom th e con­
structional standpoint the lin e is interesting, with its many 
tunnels. It runs a long the lake shore at a general height of 
150 ft. or 200 ft ., without any formidable grades in the 
southern porti on of th e route, although in the Cali co­
Sondrio section th ere a re plenty of them. 

T he overhead construction is rather simple-two t ro ll ey 
wires suspended roughly a coupl e of feet apart on an ordi­
nary bracket construction. T he locomotiv e has but a single 
troll ey, r esembl ing the bow form in common use on th e 
Contin ent , but with two secti ons of tubu lar contractor per­
haps 2,½ in. in diameter, insul ated from each other, of 
course, but carri ed on th e same axia l support. One of the 
accompanyi ng vi ews is at th e station at Lecea and shows 
on e of th e electric locomotives. T hose which I saw were 
all of Gauz manu facture, looking very compact and power-
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ful. T he arrangement of dr ivers is out of the ordinary in 
these machines, somewhat different from the ea rli er types 
and much the same as on the latest Lotschberg locomotives 
al r eady described. T he two motor armatures drive cranks 
which are unit ed by a jack shaft which carri es the main 
driving crank, the other drivers being united to it by ordi-

Lecea Railway-Three-Phase Locomotives at Lecea 

nary connecting rods. It looks qu eer at fir~t glance, but it 
keeps eve rything pulling together and seems to work admir­
ably. T here is a single pair of small pilot wheels at each 
end of the locomotive, but nearly a ll the weight is on the 
drivers. T hey are doing considerable work of extension 
at Lecco, building a large addition to the three-phase yards, 
a nd, escaping the eyes of the officia ls, I wandered down 
into it and in vest igated. A view is shown of the new con­
struction. It is of tubular· iron poles bearing car efully 
trussed tubular cross members from which a re carried th e 

Lecea Railway-Overhead Yard Construction 

b r ackets with the suspended insulators. The construction 
spans five tracks, and while surprisingly light it looks 
strong and simple, and is a wide variation from the lattice 
poles and cross members genera lly ·used. 

On the way back I devoted myself to line inspection. 
They are working up from Lecco with line reconstruction. 
T he new line is of tubular poles set in concrete perhaps 40 
ft. in over-all height , with three short steel cross-arms 

clamped firmly in place, and is fitted to carry two three­
phase ci rcuit s. It is a good piece of line work, resembling 
severa l new Italian lines which I saw later. T hese poles 
2. re usually tapered in four sections, the low est one about 
8 in. in diamete r , the upp ermost scarc ely ha! f that figure. 

T h e pract ical working of the Lecco-Colico-Sondrio line, 
from all I can learn, is excellent. Its locomotives handle 
the r egular through tra ins easily, and it forms a common­
place secti on of th e Italian ra ilways in their ordinary course 
of operation. In other words, it r epresent s main-line prac­
tice and makes good at the job. It is worth noting that 
all the really serious electric work here, as elsewhere, is 
with locomotives. The often-mentioned plan of running 
la rge single cars at short intervals has really never been 
carried out-the added cost of operation both for power 
and labor seems to be too seriously against it. Over here 
there is a rather general use of trailers even on the train 
lines, and in larger work the well-accepted principle of the 
economy of long trains is fully recognized. Just putting on 
an electr ic locomotive in stead of a steam one, as in the 
case of this line, seems to be the normal and natural way 
of passing to electric traction. 

TESTS OF BALL AND ROLLER BEARINGS AT 
ROCHESTER 

T he Rochester Lines of the New York State Railways 
have for the past tw enty months been investigating the 
operation of ball bearings and roller bearings for street 
car service. T he tests are being made under the direction 
of G. M. Cameron, master mechanic. In the spring of 
1911 one car was equipped with roller bearings and one 
with ball bearings and tests of energy consumption were 
made. The cars were then put into regular service and 
have been in operation ever since with only very slight in­
termissions fo r repairs due to minor imperfections of the 
bearings. These endurance t ests will be continued to deter­
min e the useful life of the bearings. 

The cars equipped with the anti-friction bearings are of 
th e prepayment type, each weighing without passengers 
48,600 lb. , the maximum passenger load being estimated at 
l I;250 lb. The tota l weight not carried by the journals is 
10,838 lb. , so that the maximum estimated load on each of 
tr.e eight journals is, therefore, 6127 lb., or 3132 lb. per 
bearing. T he bearings were designed by the manufactur­
ers for this load. T he cars a re equipped with Brill 27-F-E-1 
trucks and four G.E.-219 motors. The roll er bearings cost, 
in place , about seven times as much as plain bearings and 
c• ne-half as much as the ball bearings. 

The energy tests showed a savin g in energy ranging be­
tween 12 per cent and 13 per cent , or nea rly the theor etical 
maximum, which Mr. Cameron estimates at l 5 per cent. 
This maximum is all of the energy which is consumed by 
th e bearings, the rest of the energy consumed by the car 
being due to motor losses, ai r r esistanc e, gear friction, 
flan ge fr iction, etc. The difference in energy consumption 
between the two types of bearing is so small as to be 
negligible. With energy at I cent per kw-hr., and allowing 
~3,000 mil es per year travel for the car, the saving in this 
item is from $130 to $140 as compared with plain bearings. 
To offset this are the interest charges on the investment 
;ind the still indeterminate cle:)feciation. 

The indications from the endurance tests so far are that 
the anti-friction bearings are durable and that a length of 
life can be expected sufficient to justify their cost so far 
as economy is concerned. Undoubtedly if these bearings 
could be produced at such a cost that a three-year life 
would show a good saving there would be a greater in­
ceNtive for experimenting with them. Under the conditions 
of the present test, with a life of less than three years for 
the roller bearings and somewhere over five years for the 
ball bearings, the energy saving and the maintenance costs 
L,alance each other. 



SEPTEMBER 6, 1913.] E LECTRI C RAILWAY JOURNAL 377 

Rapid Transit Development 1n Berlin and New 
York. 

A Review of the Development of Subway and Elevated Lines in These C iti e~- Indudes ;\laps and T ables Show i11 g P resent a11d 

Authorized Lines in Both Cities and Their Mileage 

The approval of the contracts between th e city of New 
York and the Interborough R a pid Transit Company a nd 
the Brooklyn Rapid Transit Company for an extensiv e net­
work of additional rapid tran sit lines should lend timely 
interest to the following revi ew o f ra pid transit develop­
ment in Berlin and New York. 

DEVELOPMENTS I N BERLIN 

Up to about ten years ago the only non-surface line in 
Berlin was the Stadtbahn, a belt line system consisting of 
a northern, central and southern section with direct con-
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the homes o f th e worki ng classes. The Stadtbahn is still 
operated by steam, but fu nds for electrifying 29-1- miles 
( s ingle track) of city and suburban lines have been voted 
by th e P ru ssian Diet. 

T h e accompanying map shows all of th e present electric 
rapid tr a nsit lines of Berlin and those whi ch have been 
a pproved fo r construction . whil e the accompanying Table 
I presents th e da tes on which each section was opened to 
th e public. 
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nection to most of the trunk lines. On Feb. 18, 1902, how­
ever, the Berlin Elevated & Underground Railway Company 
placed in operation the first section of its east-west trunk 
line. Since then additional lines have been constructed or 
proposed by this company, by other private interests and by 
the municipalities. The lines built by the original com­
pany afforded direct communication from the prosperous 
territory in the west to the great business and social cen­
ters of Berlin, while the new north and south lines will give 
better traveling facilities between the industrial districts and 

will operate, th e feeder lines owned by th e muni cipaliti es 
of Sch i::in eberg, W ilm ersdorf a nd Dahl en. T h e Schone­
berg line is not phys ically conn ected to the trunk rai lway 
beca use th at municipa lity pl ans to operate its car s over a 
futur e extension north east into Berlin, bu t passengers may 
buy tickets at Schoneberg stat ions to any station on the 
trunk line and vice ve r sa. 

A t W ittenber gplatz t ra ins conve rge from the th ree west­
ern t erminal s of th e trunk line and, in th e n ear fu ture, w ill 
do so from th e vVilmersdorf line. T hi s traffic , as well a s 
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that from Schoneberg, must be carried on a two-track line 
which now has a two-and-one-half minut e ru sh-ho ur and a 
four -min ute normal headway. T he st ati on plat fo rms and 
signal system impose li mita tions which will make any r adi ­
cal im provement in capacity impracti cable. To relieve its 
main line, the company therefore is pl annin g a sepa rate 
route to th e ''tri angle," which w as changed from a one-level 
to a two-level transfer stat ion because of a se rious side-
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wiping accident which occurred on Sept. 26, 1908, as de­
scribed in the E LECTRI C RAILWAY JOUR NAL for Oct. IO, 

1908. 
The orig inal zon e far es of the Berlin system have re­

cently been reduced as they became prohibitive for th e 
longer run s. The far e reductions, which al so include the 
Schon eberg line, are on the following basis: I 5 pf. ( 3¾ 
cents) reduced to Io pf. ( 2 ,½ cents) ; 20 pf. ( 5 cents) to 
15 pf. (3 ¾ cents); 25 pf. (6¼ cents) to 20 pf. (5 cents), 
and 30 pf. (7¾ cents) to 25 pf. (6¼ cents). The reduction 
is so appli ed that instead of adding 5 pf. (I¼ cents) , for 

every three stations to the 10 pf. (2,½ cents ) minimum, thi s 
increment is added fo r successive zones of three, fo ur and 
five addition al stations, etc ., so that th e furth er th e passen­
ger rides, the great er is th e number o f stations for the ad­
diti onal fa r e. T he report of th e E levat ed & U nder rr round 
R • b 

a ilway fo r th e year 1912 shows th at 62,731.827 passengers 
we re carrr ied and th at the g ross ea rnings we re $2,o.p,369. 
The average earnin gs per passenge r ,ver e 3,25 cents. T he 
g reatest number of passengers carri ed in one day was 
223,992. T he company operates L.J.3 motor cars and r r 6 
trailers in t rains of two to six ca rs fo r a tota l per fo rmanc e 
of 2,349,275 car miles. .-\n attempt was niade by the com­
pany recently to abandon the use of smok ing compar tments 
because of the con fus ion to passengers when boa rding 
tra ins. The compa ny was obliged, howe\"er, to continue th e 
present plan because any change \Yas vetoed by th e authori­
ties. 

T he Schoneberg municipality's subway was described in 
th e E LECTRI C R AILWAY JOURNAL fo r A ug. 5, 1911. The 
construction is of the most costly character, and as a large 
part of it was made through undeveloped territory, the 
traffic has not yet reached the density which profitable sub­
way operation demands. The first year's service shows a 
deficit of $375,000. The \Vilmersdorf Railway, now under 
construction, is similar to that of Schoneberg except that 
an open cut is used in the less developed territory. 

The Siemens & Halske Company has received the con­
tract for the construction of the North-South subway, 
which will pass through one of the best sections of the city, 
particularly Friedrichstrasse. the Broadway of Berlin. 
The map and table also show the route of the line to be 
built by the Allgemeine Company as well as the mileage 
of all other lines, built or proposed. 

TABLE !-ELECTRIC ELEVATED AND UNDERGROU ND RAILWAYS, OF BERLIN 

Lines in Operation 
Placed in 

S ection Construction Operation 
1-2-3 Subway and elernted, Potsdamerplatz-Stralau Gate. Feb. 18, 1902 
1-2-5 Subway and elevated, Potsdamerplatz-Zoological 

Garden , ......... .. .......................... Mar. 11, 1902 
3-2-5 Intermediate division, Stralau Gate-Zoological Garden Mar. 25, 1902 
3-4 Elevated, Stralau Gate-Warschauer Bridge ... . ..... Aug. 14, 1902 
5-6 Subway, Zoological Garden-Knie .................. Dec. 14, 1902 
6-7-8 Subway, Knie-Wilhelmsplatz ..................... May 14, 1906 
9 Subway, Leipzigerplatz station .................. ,. Sept. 28, 1907 
7-10 Subway, Krummestrasse-Westend ................ Mar. 29, 1908 
9-11 Subway, Leipzigerplatz-Spittelmarkt .............. Oct. l, 1908 
12-13 Subway of city of Schiineberg, Nollendorfplatz-

Hauptstrasse ............... . ................. Dec. l, 1910 
11-14 Subway and elevated, Spittelmarkt-Alexanderplatz-

Nordring ..................................... July l, 1913 
2 Elimination of Triangle ........ , ......... , . , ... Nov, 3, 1912 

Other Electrically Operated Lines 

31-32 Berlin Municipal Suburban line (Potsdam steam 
railway station), Gross Lichterfelde-Ost. .... , .. 

10-15 
16-17 
16-18-19 
23-24-25 
13-20 
21 -22 
12-26 
27-28 
29-3 0 
2-16 

Latest and Proposed Elevated and Subway Lines 

Westend-Grunewald with terminal ... , .. , ..... , ... , . Completed 
Wittenbergplatz-Uhlandstrasse ...... , ..... Under construction 
Wittenbergplatz-Kaiser Allee-Dahlem ....... Under construction 
Seestrasse-Tempelhof. ......... Construction begun Dec. I, 1912 
Haupt strasse-Krankenhaus ................. , ..... , .. Proposed 
Klos terstrasse-A lexanderplatz-Frankf urter Allee ........ Proposed 
N ollendorfplat z-Weisse nsee .. . ....................... Proposed 
M oabit-N eukiiln ... .. . , . . .................... , ...... Proposed 
Gesnndhnmnen-N eukoln , ........................... Proposed 
Trian gle- Kurf iirst enstrasse- \\littenbergpla tz ........... Proposed 

RAPID TRA NS IT IN NEW YORK 
T he ori ginal rapid transit lines o f New York comprise 

the Second, Third, Sixth and Ninth Avenue lines in the old 
city of New York (Manhattan and Bronx Boroughs) and 
the Myrtle Avenue, Lexington A venue , Fulton Street, 
Brighton Beach and Fifth Avenue lines of Brooklyn Bor­
ough. Portions of the Brighton Beach and Fifth Avenue 
lines were originally operated as steam railroads. The first 
piece of elevated railway in New York was completed in 
1871 and the first piece in Brooklyn in 1885. The accom­
panying map shows th e dates when each section was opened 
for operation or taken over as an extension of the city 
systems. The electrification of the New York and Brook­
lyn elevated systems began in 1902. The former comprise 
II8 miles of track or 37.68 miles of route, and the latter 
105 miles of track or 40 miles of route. 
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The ex isting subway system, which is operated by the 
Interl:.0rough Rapid Transit Company, comprises 73 miles 
of track or 25.72 miles of rout e. The section under Con­
tract No. 1, namely, City Hall, Manhattan, to 145th Street, 
was opened Oct. 27, 1904, ancl to the present termin als in 
the Bronx in 1906, 1907 and 1908. T he section under Con­
t ract No. 2, City Hall south to the Battery and through 
tunnel to Brooklyn, was opened for traf-fic to South Fe rry in 
1905 , and to Borough Hall and later to At lantic ,\ ven ue, 
Brooklyn, in 1908. T he longest 5-cent ride on the presen t 
lnterborough system, At lan t ic Avenue, Brooklyn, to 242d 
Street and Broadway, is 17.5 mil es, but on the JH:w l nt er­
borough lines the maxim um 5-cent ride will be fro m 241 st 
Street, \ Vhite P lains, to New Lots Road, Brooklyn, a di s­
tance of 26 miles. 

The accompanyin g Table II is a summa ry of the track 
and route mileage of the lin es to be bui lt by the city but 
operated by th e Int erborough Rapid T ran sit and Brooklyn 
Rapid Transit compani es und er the agre ement marle ea rly 

TADI.E JI-SUMMARY O F EXISTI NG NEW Y ORK LINES 

I n terbor o11gh Rapid Tran sit System: 
Track 

J\li leagc 
Existing rnbway lines.................. ........... 73 
Existing elevated lin es, , . . . . . . . . . . . . . . . . . . . . . . . . . . 118 

191 
Bro okly n Rapid Transit Syste111: 

lfoute 
Milea~ e 

2,.7 
37.7 
63 . .J 

Existing elevated lines............................. 105 40.0 

Grand tota l. ,......................... .......... 296 103 4 

in 1913 with the city of New York and the Public Se rvice 
Commission, F irst Dist rict , State of New York. The sec ­
tions indicated, as by numbers, wi ll be found on the map. 
Of the lines named in the t ab le,. the Steinway tunnel and 
Center Street loop a re ready fo r operat ion and the Fourth 
Avenue subway is almost completed. T he Lexington Ave­
nue and Broadway section of the Seventh Avenue subway 
is under construction. 

This mil eage will be supplemented by the construction 
of new lines as foll ows: 

TABLE III- NEW LINES TO BE BUILT I N NEW Y ORK 

Lines fo r O peration by the Interborough Rapid Transit Compan} to n e 
Built Jointly by the City and the Company and Equipped 

by the Company 

l. L exington Avenue li ne .............. .. ......... . 
2. River and J erome Aven ue line ........ . .......... . 
3. Southern Boulevard and W estchest er Avenue line .. 
4. W hite Plains Road extension .. . ......... . ... .. .. . 
S. Seventh Aven ue line ....... . .......•............ 
6. Park Place, William and Clark Street line ....... . 
7. Steinway tunnel . . . ......... . .... , .... . ........ . 
8. Stei n way tu n nel ex tension in Man hattan .......... . 
9. Queens e:<tPnsiol! of Stein ,;ay tunnel t o Q neensboro 

Bridge P laza ....... . .................... .. . . 
10. Astoria line ................................... . 
11. Corona a nd Woodside line ...................... . 

~t ~~~\';.:~d PA;~~e 
1
/~ ee .. : : : : : : : : : : : : : : : : : : : : : : : : : : 

14. Liv onia Avflrne line . . ..... , ... , ............... . 

T otal 

E levated Rai l road Extension s 

~t fv::tFar~!d~~n~~~~i~~::::: : :::::::::::::::: : ::: 
17. White Plains Road eonneetion .................. . 
18. Qu een sboro Bridge line ... . ..................... . 

Total of elevated extensi ons .................. . 

Track 
l\li leage 

20.6 
18. 2 
21.4 
13.7 
15.2 
4.5 
3.2 
0.8 

2.6 
7.5 

16,5 
12.7 
12.7 

5. 1 

146.8 

1.3 
3.1 
5.5 
0.5 

10.4 

R oute 
Mileage 

5.2 
6.2 
7.1 
4.9 
4.2 
2.3 
1.6 
0.4 

I. 3 
2.5 
5.5 
3.2 
3.2 
2 6 

50 .1 

0.7 
0.8 
2.8 
0. 2 

4.5 

Lines for Operation by the Brooklyn R apid Tra nsit Company to De 
Constructed J ointly by the City and Company 

19. Broad'-':ay-Seventh Avenue subway............... 17. 6 4.7 
20. F1fty-mnth Street subway........................ 4.5 2.2 
21. Extension of Center Street loop lines subway... . . . 2.0 1.0 
22. Canal Street eol!n ection ............. . ,..... .... .. l 2 0.6 
23. Connection with Bri ghton Beach lin e. . .. . . . . . . . . . 2 4 1.2 
24. E astern Di stri ct lir,e.......... .... .............. 14.8 7.4 
25. E ast River tunr.el. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J o 2.0 
26. Fourth Avenue suhway extension ....... , ....... , . 6.9 2.3 
27. Fourth Avenue subway ...... ... ......... ·........ 17 0 J.9 
28. Center Street loop subway.... .. . .. .. .. .. .. . .. . .. 5.6 1.5 
29. Connection Thirty-eighth Street, F ourth and Ninth 

Avenues, suh way and open cut ... . ,...... . . . . 1.9 0.9 
30. New Utrecht Aven-cte , Thirty-ninth to Eighty- sixth 

Street, to Coney I slan<l . elevat P<l. . . . . . . . . . . . . 16 5 5. 5 
31. Cu lver, Ninth Avenue to Coney I sla nd, elevated.. 16. 1 5.4 

Total 110 . .J 1 38.6 

T o I.l e Const rncte<l Ly Brooklyn l{aptd T ra n~it C 0111 pan y at I t • U" n 
l·:x p<.·11 :--e 

T i':1ek Route 
:.\lilc-:,ge :.\lilcage 

32. Jamaica lines 
33. Myrtle 1\ VC'n llC 0

( Lt;i"1: ... ·r~0

n° . c~;l;~l-L';.;,): . i.-'r~~i,. ·1;,;1;,i 
l{oad . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 

I.U 6.6 

2.0 1.0 
34. Brighton Dcach. open cut ..................... . 
35. Sea Beach, Sixty-l'ilth Street an<l F ourth .\ ve nu e to 

2,1) 1.0 

Coney ] s lant!, open cut an<l embankmen t. ..... . 
36. Eastern P a rk\, ay tu :.\lalbone Stred, subway •• , .• , 
37. Canal Street spur .. ............. .. . ....... .... • 

16.1 5.4 
I.::! 0.'.1 
0.2.J 0.1 

Tot:tl ........................ ..... ........ . 46.29 15.0 

INFERIORITY OF ELECTRIC LOCOMOTIVES TO MOTOR 
CARS IN CITY AND SUBURBAN SERVICE 

T he desire of the Fru ssia n guvernmcnt to electrify its 
Ber:in city ancl suburban linc: s at th e lo\\'est first cost by 
usi ng old steam trailers w:th electric kcomoti Hs instead 
of motor cars i~ stated to be short-s ighted policy in a 
recent study in the Elc/,trotcc/z11ische Zcitsc/z rift by E. C. 
Zehm e, a \\·ell-kno\\'n traction authority of Berlm. lt is 
proposed to operate w:th pushing and pulling locomotives 
a ma xi mum train of thirteen cars which ,vould be split up 
into eight-car and fi\'e -car sections for the hours of lighter 
travel. The eight-car element would ha ve two two-axle 
loco mot ives and th e fi\'e-car element one three-axle loco­
motiv e. The current co llec tors, sw it ching apparatus and 
motorman's cab a re to be mounted in a car coupled behinJ 
the drivin g equipment. :\Ir. Zehme contends that the 
metropolitan traffic conditions of Berlin demand a system 
of propulsion which will give maximum capacity within 
the limit s se t by t rack conditions, sta tion lengths, etc. T he 
proposed ch' ision into eight-car and fi ve-car tra ins would 
not give the economical fl ex ibility of motor-car se rvic e 
where the number of units can be readily adjusted to 
service demands. Again, a locomotive tra in of permissible 
maximum length would seat only 592 passenger s as com­
pared with 662 passengers on a :ike motor-car train. 
F urthermore, th e rat e of accelerati on of the locomotive 
train would be only 0-4 111 per second per second ( 0.67 
m.p.h.p.s.) com~Jared with 0.7 111 per second per second 
( 1.53 m.p.h.p. s. ) for motor cars. He points out that as 
the electr ification does not involve aT-Jy trunk-line runs, the 
only reason for using locomotives is the retention of the 
passenger cars, but this policy wou ld defeat the very pur­
pose of elec t ri fi cation , namely, maximum capacity. On 
the basis of supe rior accelerat:on and with due all owance 
fo r service de lays the motor-car service wi;l permit four 
to fo ur and one-half t ra ins more an hour, because the 
average station stops wou ld be only 77.25 seconds instead 
of 86.75 seconds. Assumi ng fo rty-one maximum capacity 
trai11s per hour. the motor-car trains would carry ..J.500 
passengers more in that time. On comparing weights , 
it is estimated that an empty thirteen-car train with single­
phase locomotiYes would weigh 353 tons, whereas a single­
phase moto r-car train of 11ve twin units of like capac: ty 
would weigh but 299 ton s-a difference of 18 per cent. 
A similar motor-car train, if equipped with high-tension 
ct:rect-current apparatus, would weigh 31 per cent less th an 
the single-phase locomotiYe train . l\ I r. Zeh me does not 
believe that the maintenance of motor cars wou'.d be higher 
than fo r the locomotives. basing this opinion on the facl 
that the gearless locomotiYes and multiple-unit cars of the 
New York Central & Hudson R:ver Railroad sho"· prac­
tically the same maint enance cos t. In fact. he contends 
that the upkeep charge of the more complex jack-shaft 
locomotive is sti ll an unkn own quantity and in an\' event 
the proposed Berl in scheme of mounting the drive anri 
crntrol on separate vehicl es would be sure to adri to the 
cost. The great inertia of the large locomot:ve ar111atures 
is a lso a serious drawback in city se rvice, with its frequent 
~tops ancl necessa r ily high rate of retardation. Possibly 
the greatest cl isach·antage is that the sho rter trai11 s would 
clepencl on on ly one or two moto rs, and so be more liable to 
be crippl ed in case of moto r fa ilure. 
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Estimating Operating Expense 
Construction 

and Cost of 

An Analytical Study of the Probable Operating Expense and Cost of Construction of a Proposed Electric Interurban 

R ai lway, as D educed from Results Obtained from T ypical Existing Lines 

DY LOUIS E. FISCHER, CONSULTI NG ENGINEER, ST. LOUIS, MO. 

In an article pub lished in the ELECTRIC R AILWAY JO URNAL 
of A ug. 23, 1913, the subject of the determination of 
poss :bJe operating revenue for a new electr ic interurban 
rai lway was discussed in all its various aspects. A thor­
ough analysis was made of the results obtained by typical 
exist ing lines, and the various princip les governing the 
operati ng revenue of an electr:c interurban railway were 
deduced. It was realized, however, that to stop here would 
leave the subject less than half di scussed, fo r th e investor in 
a proposed elect ric rail way needs information conce rning 
two other very important points, the probable operating 
expense and the probable cost of construction of the line. 
Typ ica l electric interurban rai lways can afford generalized 
informat ion on these subj ects as well as on that of oper ­
ating revenue, and it is the purpose of this art icle to put 
such information in a form th at can be easily assimilated 
by promoters and investors who a re interested in such 
t ransportation projects. 

OPERATING EXPENSE 
Of the two topics mentioned above , operating expense 

and cost of constru ction, operating expense is the one that 
natu ra lly in th e sequence of thought follows operating 
revenue. The classification of this, as prescribed by the 
Interstate Commerc e Commission in Section 20 of an act to 
regulate commer ce, is as follows: 
General accounts: 

I. Way and structures . 
II. Equipment. 

III. Traffic. 
IV. Conduct;ng transportation. 
V. Genera l and miscellaneous. 

Each of th ese headings is subdi vided into many primary 
accounts, but fo r the sake of clea rness each group of sub­
division s wili be taken up separately in th e order of the 
general headings g iven above. 

WAY AND STRUCTURES 
T he fir st ge neral account, way and structures, is detai led 

by the Interstate Commerce Commission in the following 
manner : 
Primary accounts: 

(I) S uperintendence of way and structures. 

(2 ) 
(3) 
(4 ) 
(s) 
(6) 
(7) 
(8) 
(9) 

(IO) 
(II) 
( 12) 

(13) 
(14) 
(15) 
(16) 
( I 7) 
(18 ) 

Maintenance of way: 
Maintenan ce of roadway and track : 

Ballast. · 
T ies. 
Rails. 
Ra il fastenings and joints. 
S pec:al work. 
U nderground construction. 
Roadway and track labor. 
Paving. 
M iscell aneous roadway and track expenses. 
Cleaning and sa nd ing tracks. 
Removal of snow, ice and sand. 

Other mamtenance of way: 
Tunnels. 
E levated structures and foundations. 
Bridges, trestles and culve rts. 
Crossings, fences. cattle gua rds and signs. 
Signal and interlocking systems. 
Telephone and telegraph systems. 

( 19 ) Other miscellaneous way expenses. 
Maintenance of electric lines: 

( 20) Poles and fixtures. 
( 21) U nderground conduits. 
( 22) T ransmission system. 
( 23) Dist ribution syste m. 
(24) M iscellaneous electric line expenses. 
(25 ) Buildings and structures. 
( 26) Depreciation of way and st ructures. 
(27 ) O ther operations-Dr. 
(28) Other operations- Cr. 

STATISTICS OF ACTUAL OPERATING EXPENSE FOR WAY AN D 
STRUCTURES ON TYPICAL ELECTRIC INTERURBAN RAILWAYS 
Before several of th ese primary accounts are taken up 

in detail it may be interesting to ascertain whether any con­
sistency exist s in the operating expense fo r way <).nd struc­
tures ori va r ious electric interurban lines. Table I has been 
compiled at random from typical roads now in operation: 

TABLE I - SHO WIN G STATISTI CS OF ACTUA L OPERATING EXPENSE FOR WAY 

A >/D STRU CTU RES ON T EN T YP I CA L ELECTR I C INTERURBAN RAILWAYS 

Mi les 
of 

Case Track 
( 1) ....... ......... ....... .. ........ ... ... ..... 52 
(2) .......... ....... ........... . . ............ . . 128 
( 3) ........... ..... ............ ................ 83 
(.J) ......... .•.. ............... ...........•. . .. 180 
( 5) .......... , ..... .. . .. . . ... ....... ..•. .•• • . . . AS 
<6) .· .. ........ . ...... .. ............ ............ 170 
(7 ) . .................... ........... . . ..... . .... 222 
(8) .... . . ................ . . . ... ........... ..... 67 
(9) ..... . . , .... ......... .... ..... ...... ........ 122 

( 10) ........ ..... ... .. ...... .- ..... ....... ..•. .. . 46 
Average in above cases ........... ........... . ...... . 
A verage on 2-13 .229 miles o f steam road in 191 1 ...... .. 

Expen se 
per Mile 
of Track 

per A nnum 
$999 

558 
794 
430 
774 
474 
519 
760 
426 
661 
555 

1,519 

The above sta ti stics clea rly bring out two points. In the 
fir st place, such a grea t va riation in operatin g expense for 
way and structures as is shown by the typical roads cited 
is qu:te conclusive proof that we need look no farther for 
consistency in th is item of expense. But the second point, 
one more surpri sing, is th e very great comparative dif­
fe rence between the average expense per mile of track 
per annum on electric int erurban railways and th e similar 
expense on steam roads. vVh:le it is obvious th a t a steam­
operated road , movin g a g reat volume of heavy traffic, 
r e<'j'11ires · a g reate r expenditure of money to maintain its 
way a nd structures th an does an electric road with it s li ghter 
equipment and a greatly reduced number of car-mile move­
ments, st ill it does not seem logical that there should be so 
grea t a difference. The fact is that electric interurban 
ra ilways a re undoubtedly making less outlay than necessary 
for way and structures rather than that the ra ilroads a re 
making more than is necessa ry. The average age of the 
exist ing elec tric interurban lines is only about five or six 
years , and a suffici ently high standard of maintenance 
under such a cond: tion has not been genera lly adopted. It 
is qui te probable th at even the minimum expenditure fo r 
way and structures on normal electric interurban railways 
11nder average conditions is considerably higher than the 
average amount in Table I. 
MOST 11\IP0RTANT PRIMARY ACCOUNTS UNDER WAY AND 

STRUCTURES 
If it is true, as int imated in the preceding paragraph, that 

elect ric interurban railways on the average are paying less 
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t han is advisable fo r way and st ructures, a closer exami­
na tion into wha t ought to be th e limi ts of ex pendi ture und er 
such a heading fo r average normal conditions would be of 
va lue at thi s point. 

The va rious primary accounts outlined by the Intersta te 
Commerce Commi ssion under the genera l account, way and 
structures, do not a ll rank equally in importance so far as 
the aggregate a mount of thi s account is concerned. The 
expenses of superintendence and depreciation a re less than 
t hat of maintenance, and the items constitu t ing th e bulk of 
t he tota l ma intenance cost on average lin es a re as fo llows: 
t ies; roadway and track labor ; bridges, trestles and cul ­
verts, and sundry items constituting maintenance of electri c 
lines. 

It is obviously imposs ible to lay clo wn the exact amounts 
fo r th ese severa l ex penses, but as a resul t of care ful study 
a statement of fi gures ca n be made that undoubt edly ap­
p roximate th e average fo r normal elect r ic in teru rba n rai l­
ways serving normal territori es. 

The a verage road has 2600 ti es per mil e and the ave rage 
life of these ti es is ten years. T hu s an average of 260 

ties per mile of track per year mu st be r enewed, which at 
a n average of 70 cents per tie is equ ivalent to $ 182 per 
mile of track per year. 

On an est:mate, under ave rage conditions, of two men 
a nd a foreman to a section of 6 miles. the least cost of 
roadway and track labor per mile of track per yea r is 
approximately $250. 

The item of maintenance of bridges, trestl es and cul ver ts 
will naturally vary a great dea l on di ffe rent roads but will 
average at least $50· per mil e o f track per year. 

Sundry items constituting· maintenance of elect ri c lines, 
including a lso the maintenance of telegraph and telephone 
lines, will average a t least $roo per mile of track pe r yea r . 

A lthough th e all owance fo r depreciati on is less than that 
for maintenance, still it forms an item of considerable size. 
If we proceed on the assumption tha t t wenty yea rs' use of 
rail will r educe its value from the cost of new rail to th e 
cost of relayer , then one-t wenti eth o f $ro per ton will r ep­
resent the app roximate amount to be set aside to cover the 
depreci ation of the rail. The average electri c road uses 
rail w eighing ap prox imately roo tons to the mile, which then 
would be equivalent to· a•'yearly depreci a tion of $50 per mile 
fo r rail only. If this is added to the probable deprec;ation 
of bridges and other structures, at least $ roo per mile of 
t rack pe r year will be r equired fo r thi s expense. 

The sum of the above estimated amounts is $682 per 
mil e of t r ack pe r yea r, which, as we said before, constitutes 
the bu lk of the total cost of way and structures on the 
average elect ric in te rurban lin e. A n est; mate of $150 per 
mil e of tr ack fo r all other items not S'.)ecifically enumerated 
above, including superintendence, is a ve ry low minimum, 
which makes th e least tota l cost logic al and reasonable fo r 
way and st ructures $832 per mil e of track per year. 

T he result of our examina tion , therefore, has indicated 
the fa ct tha t th e average minimum expenditure fo r way and 
structures on normal electric in te rurban ra ilways, approxi­
mately set at $832 per mile of track per year . is consider ab ly 
above the average of $555 fo r the typical lines cited in 
Table I. Moreover , it is onl y about one-half of the s imila r 
expense on steam ra ilroads. T hi s estimate, be it under­
stood, is by no means r adical. It would seem, therefore, 
tha t, on th e basis of th e informati on in Table I and th e 
above approx imate fi !sures, definit e conclusions mi ght be 
drawn in rega rd to the outlay fo r way and structures on 
electric interurban lines, and the two tha t appear to sum up 
the case best a re these: 

( r ) T hat electric interurban railways a re not now bea r­
ing the burd en of operating costs under the heading of way 
and structures that they will ultimately have to bear ; and 

( 2 ) That the actual ex pense o f way and structures on 
the average electric road will vary between $800 and $ r,ooo 
per mil e o f track per yea r. 

EQUIPMENT 

T he first genera l account fo r electric interurban rai lways 
under the lnterstate Commerce Commi ssion system, that 
of way and structures, having been disposed uf, we may 
next turn our a ttentiu11 to the one fo ll owi ng, or the equip­
ment accoun t. T h is is subdi vided as fo ll ows: 
P r ima ry accounts : 

( 29 ) S uper intendence of equ ipmen t. 
· Ma in tenance of power equipment : 

Power-plant equipment. 
Substation equipment. 

l\l ai ntenance of cars and locomotives: 
(32) Passenger and combination cars. 
(33) Freight , express and mail cars. 
(34) Locomotives. 
(35 ) Ser vice ca rs. 

Maintenance o f electric equipment of cars and 
locomotives: 

(36) E lectric equipm ent of ca rs. 
(37) E lect ric equipment o f locomotives. 

Misce llaneous equipment expenses: 
(38) Shop machinery and tools. 
( 39 ) Shop expense:, , 
(40 ) Horses and veh icles. 
( 41) Other mi scell aneous equipment expenses: 
( 42) Depreciation of equipment. 
( 43) Other operati ons-Dr. 
( 44 ) Other operations-Cr. 

STA TI STI CS OF A CTU AL OPERATI NG E X PE NS E FOR EQUIP:\1ENT 

ON T YPI CAL EL ECTRI C I NTER U RB AN RA I LWA YS 

T he stat istics in T able II have been prepa red from ten 
cases indiscr iminately selected from normal electric inter­
urban rai lways serving norma l ter ritori es : 

T ABLE ll - G 1v1NG -\ cTUA L OP ERATING EX PENSE ~-oR EQIP.MENT ON T EN 

'fYP I CAL ELECTRIC I NTER U RB AN 

Car Miles 
O per a ted 
pe r M ile 
of T ,ack 

Case per Year 
(1) ............................. 33 ,756 
(2) . . . . . . . . . . . . • . . . . . . . . • . . . . . . . 41,066 
(3) . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 25,478 
( 4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 149 
(5) . . . . . . . . . . . . . . . . . . ... . . . . . . . . 20,52 7 
(6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,274 
(7) . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 15,856 
\8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,095 
(9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,593 

(10) . . . . . . . . . . . . . . . .. . . . . . . . . . . . 20,460 

R AILWAYS 

Expense per 
Car M ile 
$0.0210 

0.0193 
0.0224 
0 .0233 
0.0232 
0 .0209 
0.0225 
0.0203 
0 .0202 
0.0285 

Expe nse 
per Mile 
of Track 
per Year 

$699 
790 
567 
471 
476 
402 
357 
428 
379 
582 

Average . . . . . . . . . . . . . . . . . . . . . . . 22,490 $0 .0212 $482 
Average on 243,229 miles of steam road in 1911 ..... . ........ , , .. 1,775 

T he stati stics of the expense covered by the equipment 
account of steam roads, as indicated by the above table, are 
in no wi se comparab le to those of electric interurban rail­
ways, and the comparison serves only to show the approx i­
mate r elat ion exi st ing between them. 

The stati sti cs in regard to electric in terurban lin es indi­
cate that 2 cents per car mile is the min imum expense fo r 
equ ipment and 3 cents per car m;le is the maximum. The 
ex ~ense per ca r mile wi ll , of course, depend wholly on the 
nu mber of ca r mi le movements. T he ordinary electric inter­
urban ra ilway, render ing an hourly passenger service fo r 
the greate r part of nineteen hours per day, with its addi­
t ional movements in the way of tra il ca r s, express, mai l, 
fr eight and work ca rs, w ill operate between 15,000 and 
20,000 car mil es per mile of track per year. T he resul t for 
roads re_nd ering half-hourly ser vice is approximately double 
that. 

l\lAINTE N A NCE A ND DE P RECI ATIO N OF EQUIPMENT 

T he expenses for mai ntenance of way and structures and 
fo r maintenance of equ ipment on elect r ic interurban ra il ­
ways va ry cons:derably in amount. The max imum ex pense 
of maintaining equipment in operative condition is reached 
in a yea r o r two after the equipment is put in <:: e rvic e. 
T herefore well-managed lines a re now bear ing approx i­
mately the maxi mum burden of expense of maintaining 
equipment , while on the other hand, as stated before, a 
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high standard of maintenance of way ancl s tructure s ha s not 
been widely adopted. 

This is not the only difference that exists bet\\' een the 
two genera l accounts, however, for the amount per mil e of 
track that must be se t aside for depreciation of equi pment 
exceeds that necessary fo r depreciation of way and struc­
tures. The ques tion of adequate deprecia tion for equip ment, 
however, is at the prese nt time receiving more serious con­
siderat ion. In general a passenger motor car, costing ap­
proximately $10,000, will operate on an average abou t 50,000 

mi_l es a year. On the assumption that such a motor car 
after operating twenty years wi ll have dep reciated to one­
third of its original value, then th e annual depreciation 
will be approximately 3¼ per cent, or $350 per yea r, which 
is equivalent to seven-tenths of a cent per car mi le. \\~hen 
thi s amount of depreciation is considered in connection 
with the minimum expense of 2 cents per car m:le derived 
from Table II, it is evident that we a re safe in drawing thi s 
conclusion-that th e average expense in conn ect ion with 
equipment, if proper provision is made fo r depr eciation, is 
app rox imately 3 cents per car mile, which is equivalent in 
the case of the basic hourly se rvice to from $450 to $600 
per mile of track per year. 

TRAFFIC 

The schedule of primary accounts under th e third general 
heading of traffic is as follows: 
Traffic expenses: 

(45) Superintendence and solicitation. 
(46) Advertising. 
( 47 ) Miscellaneous traffic expenses. 

STATISTICS FOR ACTUAL OPERATING EXPENSE FOR TRAFF I C ON 

TYPICAL ELECTRI C INTER U BRAN RAILWAYS 

Table III has been compiled from ten cases indiscrimi­
nately selected from normal electric interurban roads serv­
ing normal territories: 

TABLE III-S11 ow1NG A CTUAL O P ERATI NG EXPENSE FO R TRAFFIC ON TYPI -

C,\L ELECTRI C I NTE RURB.\ N R AILWAYS 
Cost 

per ~Iile 
of Track 

Case per Annum 
(]) ........ ........................... ...................... $ 10 
(2) .............. .......... . ........... ..................... 46 
(3) ............... ............... ........................... 38 
(4) ......................................................... 64 
(SJ .............. .......... ................................. 53 
(6) .. , ...................................................... 6 1 
(7) ......... ....... .. .................. ..................... 20 
(8) .......... ....................... ........................ 89 
(9) .•••••••••.•••••••...• .. ....•••••.••••.• , ••••..••.•.•••.. 114 

(10) .................. ...... ................................. 94 
Averag., ...................................................... 48 
Average on 243,229 mil es of s team road in 1911 .................. 234 

The above s tatistics indicate that as yet electric inter­
urban railways have not employed extensive organizations 
for the purpose of developing traffic. As th e electric inter­
urban railway J eve lops into a commercial electric railway 
the traffic expense will be increased. The question of the 
proper extent of such an organization, from an economic 
point of view, depends much on local conditions, but, speak­
ing generally, we may say that electric int erurban ra ilways 
should maintain more extensive depa rtments for the de­
velopment of traffic than is now the practice. 

In so far as :t is possible to make deductions from the 
limited figures ava ilab le in the traffic ex 1)ense fi eld, it seems 
that an electric int erurban ra ilway should expend fro m 
$50 to $r50 per mile of t rack per year fo r the purpose 
of mainta ining an act ive t raffic organizati on to secure the 
available business as rap:dly as possible. 

CON DUCT I NG TR ,\ NSPORTATION 

Continuing our analys is of the general account s pre­
scribed by the Inters tat e Commerce Co mmission for elec­
tric inte rurban ra ilroads, we find that the fourth heading, 
that of conducting transportation, is subdivided as follows: 
Primary accounts: 

( 48) Superintendence of transportation. 
Group I-Power 

( 49) Powe r-plant employees. 

(52) 
(53) 
( 54) 
(55) 
(56) 
(57) 
(58) 
(59) 

(60) 
(61) 

(66) 
(67) 

(68) 
(69) 
(70) 
( 71) 
(72) 

Substation employees. 
Fuel for power. 
Other power supplies and expenses: 

\ \' ater fo r po,Yer. 
Lubricants fo r powe r . 
Miscellaneo us powe r-plant supplies and expenses. 

S ubstation suppL es and expenses. 
Power purchased. 
Power exchanged-balance. 
Other ope rations-Dr. 
Other operations-Cr. 

Group II-Operation of Car s 
Conductors, motormen ancl tra inmen : 

Passenger conductors, motormen and trainmen. 
Freight and express conductors, motormen and 

tra inmen. 
Miscellaneous transportation ~xpenses: 

Miscellaneous car se rvice emp loyees. 
Miscellaneo us car se rvice expenses. 

S tation employees ancl expenses: 
Station employees. 
Station expens es . 

Ca rhouse employees ancl expenses: 
Carhou se employees . 
Carhouse expenses. 

S ignal, interlocking, t elephone and telegraph sys­
tems: 
Operation of signal and interlocking systems. 
Operation of telephone and telegraph systems. 

Express ancl frei ght collections and delivery. 
Loss and damage. 
Other transportation expenses. 

STATISTICS OF ACTUAL OPERATING EXPENSE FOR CO NDUCTIK G 

TRANSPORTATION ON TYP I CAL ELECTRI C INTERURBAN 

RAILWAYS, 

Table IV, given herewith, ha s been compiled from sta­
tistics obtained from ten representative electric interurban 
railways on the subject of expense per car mile and per 
mile of track per year for conducting transportation: 

TABLE l\"-G1vING STATISTICS OF ACTUAL OPERATING EXPENSE FOR Cox­

D1..'CTING TRANSPORTATION ON TYPICAL INTERURBAN RAILWAYS 

C:se 
( ]) 
(2) 
(3) 
(4) 
( 5) 
(6) 
(7) 
(8) 
( 9) 

(10) 

Car Miles 
Operated 
per Mile 
of Track 
uer Year 
. 33,756 
41,060 
25,478 
22,149 
20,527 
19,274 
15,856 
2 1.095 
18,593 
20,460 

Expense per 
Ca r Mile 

$0.0855 
0.0793 
0.1011 
0.0895 
0.0841 
0.0821 
0.1057 
0.0893 
0.1059 
0.084 5 

Expense 
per Mile 
of Track 
per Year 
$2,672 

3,242 
2,564 
I,978 
I,702 
1,562 
1,676 
1,884 
1,977 
1,727 

.\verage .......................... 22,490 $0.0907 $2,049 
Average on 243.229 miles of steam road in 1911. ..... ........ .. 3,887 

The results per car mile shown by the above roads are 
surprisingly uniform. The expense per mile of track per 
year will natura lly va ry direc tly with the frequency of 
se rvice. 
PRINCIPAL PRil\L\RY ACCOUNTS FOR CONDUCTING TRANSPOR­

TATION 

The principal items making up the aggregate expense of 
conducting transportation are: First-All of Group I, or 
that composed of th e various power expenses. This ex­
pense, with the improvement of the art of generating elec­
tdcity and with the increase in the volume of power gener­
a ted, has a dO\'Vnwarcl tendency. Second-The wages of 
employees engaged in conducting transportation. This ex­
pense has a slow upward tendency, due to the gradual in­
crease in wages, wh:ch possibly compensates the downward 
tendency in the expense of the power group. The highe:· 
expense for wages on steam roads is due to the fact that one 
of the greatest savings effected by electric operation over 
steam operation is in the lower wage paid the train crews 
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o f electric train s as compared with t rai n crews on stea m 
t rain s. A motorm an or conclu ctor o f an electric tra in gets 
a pprox imately 1¼ cents per tra in mil e ope rated, while an 
euginee r o r conducto r, of a stea m train gets about 3 cent s 
per train mile operated. 

The character of these principal items and, indeed, all 
th e expenses of conduct :ng tran sportation, and th e fact that 
there is no depreciation charge, indicat e th at th e operatin g 
lin es. are now carrying th e ap proximate max imum burdens 
under thi s heading. It is evident from th e stati stics g iven 
above that th e average expense o f elec tric interurban lines 
for conducting transportation is about 9 cents a car mile, 
which is equivalent to from $1,350 to $1,800 per mil e of track 
per year on roads ma intainin g a basic hourly schedule. 

GEN EHAL A N D .M I SCELLA NEOU S 

T he last of the genera l headings des ignat ed by th e Inter­
s tate Commerce Commi ssion for electri c int erurban ra ilway 
accounts is that of gen era l and mi scellaneous, th e primary 
accounts under which are as foll ows: 
Primary accounts: 

General expenses. 
Salari es and expenses of ge neral offi ce r s and gen-

eral office clerks. 
( 73) Salaries and expenses of genera l office rs. 
( 74) Salaries and expenses of general offic e clerk s. 
( 75) General office supplies and ex penses. 
(76) Law expenses. 
( 77) Relie f department expenses. 
( 78) Pensions. 
( 79) Miscellaneous general expenses. 
( 80) Other operati ons-Dr. 
( 81) Other operations-Cr. 
( 82) Injuries and dam ages. 
(83) Insurance. 
(84) Stationery and printing. 

Store and stable ex penses. 
( 85) Store expenses. 
(86) Stable expenses. 
(87) Rent of tracks and terminals. 
(88) Rent of equipment. 

STATISTICS OF ACTUAL OPERATI N G EXPE NS E FOR GEN ER.\ L AND 

MISCELLANEOU S ITEM S ON TYPICAL ELE CTRI C 

INTERU RBA N BAILWAYS 

The expenses per car mile and per mile of track for 
general and ·mi scellaneous items for ten typical electric 
interurban railways are as follows: 

T., nLE V-G1v1NG STATISTICS OF A cTU AL G E N ER AL AN D M1 scELLA:S:Eou s 

OPERATI NG EXPE NSES ON T E N ELE CTRI C I NT ERURBA N RA I LWAYS 

Case 
(I ) 
(2 ) 
( 3) 
( -!) 
( 5) 
( 6) 
( 7) 
(8 ) 
(9 ) 

(10) 

Car Miles 
Opera ted 

33, 756 
41,066 
25 ,478 
22 ,149 
20,527 
19,2 74 
15,8 56 
2 1,095 
18,593 
20,460 

E x pen se pe r 
Car i\Iile-

0.01 69 
0.0-1 61 
0.040 3 
0.017 2 
0 .0479 
0.03 92 
0.0 199 
0.0268 
0 .03 93 
0.0W6 

E x pense 
per i\Iile 
o f T rack 
per Year 

$561 
1,893 
1,022 

379 
887 
750 
315 
565 
718 
585 

. \ -.e rage ....... . ........ .. . .. . , . .... 22,490 0.0 32 1 $73 0 
A verage on 2-13,229 miles of steam road in 19 11, ...... . .. . ....... 287 

Reference to th e individual items of the schedule of 
general and mi scellaneous expenses will disclose th e cause 
fo r much of the variati on in thi s branch of operating ex­
pense in th e above cases. The item of r ental of tracks 
and terminal s must of necessity introduce a very indeter­
minate quantity, and th e other items are also readily seen 
to be subject to la rge variati ons. It will be noted that thi s 
general account is the only one under operating expense in 
which th e electric roads exceed the steam roads. This 
condition i5 probably due to the fact that this account is 
d ivisible into much greater mileages on steam roads than 
on electric roads. 

While no fix ed costs can be determined as applicable 

to a ll electri c interuri.Jan rai lway s, yet from th e a i.J ov l' ~ta­
t ist ics it can bl' seen th a t an a ll owance of from 3 cents to 
4 cents per car mile for general and mi scel lan eous oper­
ating expenses is ad equate for the average elect r ic road, 
whi ch is equ ;va lent to from $450 to $800 per m ile of t rack 
per year fo r roads opera tin g on a basis hourly schedule 
and using the tracks of other n,a ds ill enter ing ter min a ls. 

TOTAL OPERATI NG EX PE NS E 

\ Ve have now taken up one by nne the five general o;-ier­
a tin g expense accounts, ways and stru ctures, equipmen t, 
traffi c, conductin g t ransportation and general and mi scel­
laneous, and by means of an analys is of the primary ac­
co unt s involved we have a rriv ed a t the decis ive fac tors in 
the a ll owances necessary under the se headin gs fo r a normal 
elec tri c interurban ra il way ser vin i:; no rma l te rrit ory. It 
\\'oul d no \\' be well to assemble th ese various r esult s to 
obta in if possibl e a general deduct ion in rega rd to th e total 
operat in g ex pense of such a line. The complete summary 
of the stati st ics fo r the cases already cited is g iven in 
Tab le V I : 

T .I BL E V I - S H o w1N G A S u MMA n Y o f TH E A cTLTAL GE 1' ERA L OPERATI N G 

EX PE NSES F OR T H E T E1' T Y~ICAL CASES BEFORE CI T ED 

P e r M ile of T rack per Yea r 

J -,:; 0 " ,,, i:: ::: - ::: '-' •r. ~ "S ~ ~ ·= 5 ..: ::: ;.., '"'C 

~~ - " - o., .., 
;j~ r?~ ~[ 

v , :... 
5. ~ ~ ~~ ~ 

>.::: "" ::: 0., '-' ~ 
~ ~ ::: " ::: "' ::: if. c'. ~t :::::1 3 ,.: 0 ... v ·-

u U !-< t;·;:=; E-< UC Hi;:!: 

(1) . $9 99 $699 $ 10 $2,6 72 $5 61 $4, 950 33,7 56 $0 , 149 5 
(2) 558 790 -1 6 3,242 1,893 6,52 1 4 1,066 0. 1595 
( 3) 792 567 J8 2,56-l 1,022 -l, 98-l 25 ,47 8 0.1 96 5 
(-1 ) -130 .17 1 6.J 1,9 78 379 3.322 22 ,1-19 0.1 514 
( 5 I 77 -l ~76 53 1,702 887 3,892 20,527 0.1892 
(6) 47-l .;02 r, 1 l ,562 750 3.249 19,274 0 .1696 
( 7) 519 357 20 1.676 3 15 2,887 E ;8s6 0.1 82] 
( 8) 760 "+ 28 89 1,884 565 3,726 2 1,095 0.1 766 
( 9 I -1 26 379 11-l 1,977 71 8 3,61-l 18,593 0.1949 

(10) 66 1 582 94 1,727 585 3 ,649 20.460 0.1784 

• \ veragc , . $5 63 $-1 83 $-1 8 $2 ,049 $73 0 $3,872 $0. 1702 
.\ ve rage o n 243,22 9 1nil e~ o f ~team road in 1911 .. -~ 7.9 57 

T he above stati stics indica te th at the app roximate aver­
age expense per mile of track per year fo r clectr ;c opera­
t ion is one-half that fo r steam ra il road operati on. These 
stati stics also show that the average expense of operating 
th e road s r epresent ed by th e aboye cases, un de r the sys­
tem of accountin g now in vogue, is app roximately 17 cents 
per ca r mile. 
l;ENERAL CONCL US IO NS CONCERND.'G T H E COST OF OPERATI N G 

ELECTRI C INTERU RBAN RA I LW AYS 

From th e preced in g discussion of th e operating expense 
of existing electric interurban ra ilways and the discussion 
of elements o f the operating expense not now properly 
taken into account, the genera l summary of the approxi­
ma te operatin g expense of a normal electric interurban ra il­
way shown in Table VII has been prepared: 

TABLE VII- SH OWI NG THE E STIM ATED O P ERAT I NG EX P E N SE U N DE R THE 

GE~'E RAL OP ERATI N G E XP E NSE Accot:NTS F OR X o RM AL ELECT Ric 

I N TER U RBA N R .\JL\\' .'\ Y S 

Opera ting c\ ccoui, t 
\\·~y an <l struc tu res ............................ . .... . 
Equ ipm en t . , .. .. .... .... . , .... . .. ... . , ... . . . , ..... . 
T ra ffic ... ..... .. ....... , ...... .. .. .. • • .... • • • • • • • • · 
Conducting t r a n spo n at1on . ...... . .. ... , ... ... .. , ... . 
Gene r al and mi scellan eous . ....... ........... . ....... . 

E xpense per Mile 
of T rack per Y ear 
$800 $1,000 

-150 60 (1 
SO ISO 

1,350 1.800 
450 80 0 

T ota l .... .. ... , . ... .. . . ...... .................. ,. $3, 100 $4,350 

T hese figur es of $3,roo to $4,350 fo r the ope rating ex­
pense of electric interurban railways apply to such as serve 
normal territo ries and operate a basic schedule of hourly 
servi ce. 

TA X ES 

O ne other important expense which an electri c in te r­
urban ra il way has to meet and wh ich is not included in 
th e operating expense, th at of taxes, may well be con­
sid ered at thi s point. Taxes vary la rgely on di ffe rent roads 
in di ff er ent states, as illustrated by th e stati stics in Table 
VIII. 
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The variation m taxes per mile of road as indicated 
is la rgely due to the fact that the electric interurban rail­
way is of modern date and no uniform valuation for the 
assessment of these properties has been established in the 
various states. T he fact that the taxes on electric inter­
urban railways are considerably below those on steam rail­
way lines indi cates that the former are likely to have a 
general upward tendency, until th ey approximately equal 

TABLE \'III- SHOWING THE .ACTUAL TAXES ASSESSED ON TEN TYPICAL 

ELECTRIC I NTERURBAN R AILWAYS 

Miles of 
Ca~.e State Track 

(1) Indiana .. ........................ 58.7 
(2) Indiana ....................••.... 32 
(3) Illinois . ........•................. 406 
( 4) Illinois ........................... 160 
(5) Iowa ...................•...... .... 7-! 
(6) Ohio ............................. 222 
(7) Ohio ..... .. ...................... 41 
(8) New York ........................ 180 
(9) Connecti cut •..................... 21 

(10) l\l assachusetts ..................... 21 

Total Taxes 
$1 1,729 

3,870 
117,147 

51,000 
9,525 

41,312 
6,122 

29,289 
7,51 1 
2,016 

Taxes 
per Mile 
of Track 

$199 
121 
288 
318 
128 
186 
149 
162 
357 

96 

Average taxes per mile of track .•.•.................••... . ....... $156 
Average on 243,229 miles of steam road in 1911 .................. -!48 

those of the steam railways. As a general conclus;on it 
may be stated that taxes on electric interurban railways 
will be increased, and that $250 per mile of track per year 
is the minimum amount that can be safely used for esti­
mating thi s item. 

COST OF CONSTl{UCTION 

Thus far in thi s article we have covered the salient 
points in connection with the operating expense of existing 
electric interurban ra ilways and deduced the general prin­
ciples underlying this operating fea ture for a proposed 
electric interurban railway. But the promoter and investor 
desire to know about more than operating expense, more 
even than the subj ect of the previous article, operating 
revenue. They a re also highly concerned in the subject 
of cost of construction, and we shall now take up this 
other division of our subj ect and endeavor to give general 
estimates that may be of value to a proposed electric inter­
urban line. 

CLASSIFICATION OF CONSTRUCTION COSTS 

Expenditures for the road and equipment of electric rail­
ways, as prescribed by the Interstate Commerce Commission 
in accordance with Section 20 of an act to regulate com­
merce, fall under three main heads: 
General accounts: 

I. Road. 
II. Equipment. 

III. General expenditures. 
Each of these general headings is divided by the com­

mission into detailed primary accounts, as follows: 
Primary accounts: 

I. Road: 
(I) Engineering and superintendence. 
( 2) Right-of-way. 
( 3) Other land used in electric railway operation. 
( 4) Grading. 
( 5) Ballast. 
(6) 
(7) 
(8) 
(9) 

(IO) 
(II) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 

Ties. 
Rails, rail fastenings and joints. 
Special work. 
U nderground construction. 
Paving. 
Track laying and surfacing. 
Roadway tool s. 
Tunnels. 
E levated structures and foundations. 
Bridges, trestles and culverts. 
Crossin gs, fences, cattle guards and signs. 
Interlocking and other signal apparatus. 
Telegraph and t elephone lines. 
Poles and fixtures. 
Underground conduits. 
Transmission system. 

(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 

Distribution system. 
Dams, canals and pipe lines. 
Power-plant buildings. 
S ub station buildings. 
General office buildings. 
Shops and carhouses. 
Stations, waiting rooms and miscellaneous builcl-· 

ings. 
(29) Docks and wharves. 
( 30) Power-plant equipment. 
(31) S ubstation equipment. 
(32) Shop equipment. 
(33) Park and resort property. 
( 34) Cost of road purchased. 

II. Equipment: 
(35) Cars. 
(36) Locomotives. 
(37) Electric equipment of cars. 
(38) Other rail equipment. 
(39) Miscellaneous equipment. 

II I. General expenditures: 
(40) Law expenses. 
( 41) Interest. 
(42) Injuries and damages. 
(43) Taxes. 
( 44) Miscellaneous. 

It is obvious that no fixed rule may be laid down for the 
amount of money to be expended by a proposed electric 
interurban railway for any of th e above items, and they 
are so numerous and the outlays of the existing companie·s 
for them so varied that we shall not take the space here 
for the detail work leading up to our generalizations. 
Suffice it to say that as a r esult of careful study of the 
cost of construction of existing roads we have arrived at 
max imum and minimum expenditures for each item that 
fairly approximate the limits of outlay of a proposed elec­
tric int erurban railway under average conditions. Taking 
up each primary account, therefore, under the number 
given it in the above classification, we shall state only 
what it covers and our estimated limits of expenditure for it. 

PRIMARY ACCOUNTS FOR ROAD CONSTRUCTION 

\Vhat each primary account under the first main heading 
of road construction includes and what a promoter may 
figure on expending therefor is shown by the following: 

( r) E ngineering and superintendence: 
This account covers expenditures for services of engi­

neers, draftsmen, superintendents employed on preliminary 
and construction work and all expenses incidental to the 
work. This item will run approximately 5 per cent of the 
cost of the work and will vary between $r,ooo and $2,000 
per m_ile of single track. 

( 2) Right-of-way: 
This includes the cost of land acquired for roadbed and all 

expenses incidental thereto, such as cost of condemnation 
proceedings, abutting property damages, etc. The cost of 
procuring right-of-way is entirely dependent on local con­
ditions, and no set rule can be established. The right-of­
way will measure 2 acres per mile for each rod in width, 
and a well-constructed line should be 4 to 5 rods in width, 
making a total of from 8 to ro acres per mile. It may be 
roughly estimated that the acreage cost of right-of-way 
will be twice the prevail:ng acreage price of the adjacent 
land. On a line constructed through a farming country 
in which the land is worth $roo an acre, therefore, the 
right-of-way will probably cost $200 an acre, or $2,000 per 
mile, for 5 rods in width. 

(:~) Other land used in electric railway operations: 
Th:s covers the cost of land acquired for use in operat­

ing the road other than for roadbed purposes. In general, 
this item of cost is small and is made up almost wholly 
of the cost of the ground for power house and carhouse 
purposes. It may be roughly estimated at from $100 to 
$500 per mile of track. 
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(4 ) Grading : 
The cost o f grading the roadbed and a ll th ings incidenta l 

to th e making of the roadbed, such as reta ining walls, r ip­
rap, ditches for waterway, etc., comes under th is heading. 
The amount o f grading is enti rely dependent upon the 
topog raphy of the coun try t raversed and the maximum 
g radient under which th e line is built. F or a well -con­
structed line it may be genera lly est imated tha t the g rading 
will va ry beween IO,ooo cu. yd. and 20,000 cu. yd. per mile, 
a t an ave rage cost of from 25 cents to 30 cent s pe r 
cubic ya rd, making the approximate limits $2,500 and $6,000 
per mile of track. 

( 5) Ba llast : 
Ballast includes th e cost of materia l used and the ex­

penses of loading, hauling, t ransporting and unl oading a long 
the track. T he ballast used will va ry from 2000 cu. yd. to 
3000 cu. yd. per mil e, and th e cost will vary, wi th the ava il a­
bility of the materi a l, from 75 cents to $1.50 per cubic ya rd, 
making the approximate cost per mil e of t rack va ry between 
$1 ,500 and $4,500. 

(6 ) Ties: 
T his heading includes the cost of cross, switch, bridge and 

other ti es, and the cos t of transporta t ion, in spection, han­
dling, and preservation, but not the fina l dist r ibution. Ties 
will run approximately 2600 to the mile, and will va ry in 
cost from 70 cents to $ 1, making the cost from $ 1,820 to 
$2,600 per mile. 

(7) Rails, r a il fas tenings and joints: 
This is simila r to the above, covering the cost of ra ils, ra il 

fastenings and j oints, and t ransportation, inspection and 
handling, but not the fina l distribution. The quanti ty will 
va ry with the weight of the ra il used. A n So-lb. rail wei ghs 
126 tons per mile, and a 70-lb. ra il w eighs 110 tons per 
mile. The price of the rail will be about $30 per ton . 
The cost of ra il fas tenings and jo:nts will be about 11 per 
cent of the cost of th e ra il, so th at th e cost pe r mile fo r a 
70-lb. rail , with fastenings and j oints, wi ll be approx imately 
$3,700 an<l fo r an So-lb. rail approx imately $-1- ,200. 

( 8 ) Special work : 
By this is meant the cost of steam and stre et ra ilway 

crossings, swi tches, turn-outs, etc., including transporta­
tion, inspecti on and handling, but not the fin al distribution. 
The special work expense will vary with local condit ions 
but will usually be between $400 and $600 per mil e of track. 

(9 ) U nderg round construct ion : 
This refers only to r ai lways operate<l by underground 

electric contacts and ther efore does not apply to electric 
int erurban railways. 

( 10) Paving : 
This embraces the cost of labor and material fo r paving 

between rails and the outs ide thereof, as may be required 
by city ordinances. As electric interurban r a ilways gener­
ally operate over leased tracks into cities with paved streets, 
th is item does not usually enter into th e cost of constructing 
roads. If it does enter into the construction expense, the 
expense will va ry in proportion to the amount of paving 
r equired. 

( u) T rack lay ing and sur facing: 
The cost of distributing the track materials and of con­

structing the track, together w ith the cost of spreading the 
ballast and placing it under th e track, a re a ll included her ein. 
T his cost wi ll vary from $800 to $1 ,200 per mile of track. 

( 12) Roadway tools: 
T his heading cove rs the cost of the fir st outfit of t ools 

necessa ry to equip the ma intenance of way and structures 
gangs for properly mainta ining and repa iring the property 
when it is opened for the handling of commercial t raffic. 
It may be roughly est imated at $50 per mile. 

(13) T unnels: 
T he cost of tunneling, mater ial used and labor expended 

in the construction of tunnels are factors in this account. 
As tunnels are rare on elect r ic interurban railways, how­
ever, this item w ill not be fu r ther considered. 

( 14 ) E levated st ructu res and foundations: 
This refers only to companies operating eleva ted railway 

systems and does not apply to electric interurban railways. 
( 15) Bridges, t rest les and culverts: 
These items incl ude the cost of material s used and labor 

expended in the construction of bridges and trestles, both 
substructure and superstructure, er ected to carry tracks over 
streams, ravines or th e tracks. of other rai lways, and of 
culverts. T he expenditure here depends absolutely upon the 
local conditions and will show a g reat variation on different 
roads. For the genera l purpose of showing the approxi­
mate cost to electr ic interu rban rai lways, it may be assumed 
to va ry between $2,000 and $4,000 per mile of track. 

( 16) Cross ings, fences, cattle gua rds and signs: 
T his account conta ins th e cost of material used and labor 

expended in constructing street, road and farm crossings 
a t grade, overh ead bridges, viaducts, fences, ca ttle gua rds, 
etc. The cost may be roughly stated at varying between 
$500 and $1,000 per mil e. 

( 17) Interlocking and other signal appa ratus: 
T his heading covers the cost o f materia l used and labor 

expended in constructing interlocking and other signal a p­
paratus, complete. The outlay per mile wi ll depend entirely 
upon the amount of signaling installed. As most roads have 
been constructed wi th out the insta llation of any signal sys­
tem, however, th e cost may be said to vary from a nominal 
sum to $2,500 per mile. 

( 18) T elegr aph and t elephone lines: 
B~· this heading is meant the cost of mate r ial used and 

labor expended in const ruct ing telegraph and t elephone 
lines. fo r use in dispatchin g and other business of the rail­
way. T hi s item will va ry in cost from $100 to $500 per 
mil e. 

( 19) Poles and fi x tures: 
T hi s account contains the cost of poles, cross-arms, in­

sulat ing pins, brackets and other pole fi xtu res, a lso other 
structures fo r support ing overhead transmiss ion lines, and 
all labor expend ed in connect ion with the construct ion of 
pole lines or structures. T hese items wi ll vary from $500 
to $1,500 pe r mi le in cost. 

( 20) U nd erground conduit s: 
Th is embraces the cost of ma teria l and labor expended 

in const ruc ting conduits r equired fo r underground wi res 
and cables. It does not usually enter into the construction 
of electric interurban railways and th erefore will not be 
considered as a probable cost of construction. 

( 21) Transmiss ion system : 
T he transmission syst em account is composed of th e cost 

of the h igh -t ension transm ission syst em, including cables, 
wires, insulators and insulating materi al. The cost will 
va ry between $500 and $1 ,200 per mil e of track. 

( 22 ) Distribution system: 
H ere is included the cost of materi al used and labor ex­

pended in construct ing the di stributing system for trans­
mission o f low-tension power, including insul ators and con­
nections ; track bonding and all labor incidental to the 
same: overh ead trolley lines, including cost of troll ey, 
guard, span, strain and other wires ; the cost of th e third 
rai l and all materia ls used and labor expended incidental 
to laying the third rail. T he expenditure in th is case will 
vary from $1 ,500 per mile (in th e case of overh ead lines) 
to $5,000 per mile for the third rail. 

( 23 ) Dams, canals and pipe lines: 
This has refe rence prima rily to dams and canals, etc., for 

the ut ili zat ion of water power, which , not being a usual 
feature in the construct ion of elec tric interurban railways, 
will not be further considered. 

( 24 ) Powe r-plant bu ildings: 
This covers the cost of materi al used and labor expended 

in erecting buildings to be used fo r power generating plants, 
as well as the excavat ions, gas and water pi pe connections, 
etc., incid ental there to. The cost here will vary between 
$15 and $20 per kil owatt of station capacity, which capacity 
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\\·ill range from 40 kw to 60 k\Y per mile of track, making 
the cost of the power house builuings from $600 to $ r,200 
per mil e of track. 

(25) S ubstation buildings: 
This caption embraces the cost o f mate rial used and labor 

expended in erecting buildin gs fo r use as power substa­
tion s. Th e cos t will range bet\\' ee n $300 and $500 per mile 
of track. 

( 26) Ceneral office buildings : 
As it is unusual for electr:c int erurban railways to own a 

general offi ce build:ng in fee, thi s cost will be eliminated 
from this discu ssion. 

(27) Shops and carhouses: 
The cost of material used and labor expended on build­

ings to be used as shops, sheds or carhouses , and on plants 
for furnishing power fo r heatin g and lighting, is included 
in this account, as well as the cost of construction of oil 
houses, sand houses and storehouses. T hi s outlay will vary 
between $400 and $600 per mile of track. 

( 28 ) Stations, waiting rooms and mi scellaneous build­
ings: 

This coy ers the cost o f material used and labor expended 
in th e erection of sta tions, wa;ting rooms and other build­
ings not heretofore class ified. It includes also the furni­
ture and fixtures used to compl ete these buildings. This 
cos t will nm from $ mo to $200 per mile of track. 

( 29) D ocks and wharves: 
As this item is not usual in electric interurban railway 

const ruction, it will not be considered furth er. 
( 30) Po\YCr-plant e(1uipment: 
By this heading is meant the cost of material and labor 

expended in equipping plants for generating power; the 
cost of engines, boilers, pumps, condensers and all equip­
ment for generating electric current, and a lso the cost of 
foundation s for any of the foregoing equipment, switch­
boards and all fixtures and appliances connected therewith. 
T his item of cost will vary between $50 and $75 per kilo­
wat t of capacity, and as the power requirements will vary 
from 40 kw to 60 kw per mile of track, the cost will bf 
between $2,000 and $4,500 per mil e of track. 

(JI) Substation equipment: 
Here is embraced the cost of material used and labor ex­

pended in equipping power substat ions and the cost of 
storage batteries, trans formers, rotary converters, switch­
board and foundations therefor. The outlay will vary be­
tween $750 and $I,500 per mile of track. 

( 32) Shop equipment: 
T his includes the cost of machinery and tools used in 

shops and carhouses, including also boilers, engines, motors 
and all appliances and tools first necessa ry to equip th e 
shops. The est imated expenditure for th; s account is from 
$ 150 to $300 per mile of track. 

( 33 ) Park and resort property: 
T he cost of property for amusement parks or resorts is 

herein provided for. As this is not an essential to the con­
struction of an electric interurban railway, it will not be 
consid ered in this discussion. 

( 34) Cost of road purchased: 
For obv ious rea sons this item will also be eliminated 

from thi s discussion. 
PRIMA RY ACCOUNTS FOR COST OF EQU IPMENT 

Following out th e same plan as given for the cost of 
road construction, we find that the information concern­
ing the primary cost of equipment accounts may be classi­
fi ed as follows: 

( 35 ) Cars: 
T hi s account covers all expenditures for passenger, bag­

gage, express, fr eight, mail and other cars, from the opera­
tion of which revenue is to be derived, and the car bodies. 
t rucks, and all fixtures or appliances inside of, or attached 
to. the car bodies or trucks except the electric equipment 
of the cars. Electric interurban railways require from one 
car for every 5 miles operated to one car for every 3 miles 

operated. Ca rs will vary in cost from $4,000 to $8,000, and 
therefore the cost of this item will be between $800 a mile 
and $2,600 a mile. 

(36) Locomotives: 
T hi s means all expenditures for locomotives, including all 

appurtenances, furniture, fixture s and electric equipment, 
necessary to fit them for service. As locomotives are not 
essential to the service rendered by an electric interurban 
railway , this item will not be considered as a necessary con­
struction cost. 

( 37) E lectric equipment of cars: 
T hi s includes all expenditures for electrical equipment 

and wiring of all cars of whatsoever nature. The outlay 
for this will vary from $3,000 to $5,000 per car and from 
$600 to $I,6oo per mile of track. 

( 38) Other rail equipment: 
Her ein are grouped all expenditures for water cars, sprink­

ling cars, sand cars, salt car;; , supply cars, and other work 
cars ; also snow plows, sweepers and sc rapers. This cost 
wi ll vary between $200 and $500 per mile. 

( 39) Miscellaneous equipment: 
This account contains all expenditures for horses, 

\Yagons, harness, automobiles and other road equipment. 
As the expenditures und er this item are relatively small, 
th e cost is considered negligible and is therefore eliminated. 

PRIMARY ACCOUN TS FOR GENERAL CONSTRUCTION 

EXPENDI TURES 

The var ious primary accounts prescribed by the Inter­
state Commerce Commission for general expenditures in 
connection with construction are as follows, with our esti­
mate of cost for each it em: 

( 40 ) Law expenses: 
By these are meant expenditures for counsel, solicitors 

and· atto rn eys, their clerks and attendants and expenses of 
their offices. together with all incidental legal expenses dur­
ing the construction of the road. This cost will nm from 
$200 to $500 per mile of track. 

( 4I) Interest: 
This includes the interest on the moneys used incidental 

to. and during the period of. construction but does not in­
clude discounts and commissions on securities issued for 
construction purposes. This will vary from $I ,ooo to $2,000 
per mile of track. 

(42) Injuries and damages: 
T his account covers all expenses incidental to injuries to 

persons or damages to property caused directly in connec­
tion with the construction of the road and equipment. The 
expenditure necessitated here will lie between $mo and 
$200 per mile of track. 

(43) Taxes: 
Tl~is embraces all taxes and assessments levied and paid 

on the company's property while under construction. This 
outlay usually amounts to very little and is estimated at 
from $50 to $mo per mile of track. 

( 44) M iscellancous: 
Under thi s caption arc grouped all organization expenses, 

including the payment of a ll organization fees, the cost of 
preparing certificates of stocks and bonds, the payment of 
trustees ' fees , expenses incurred in the disposal of securi­
ties, salaries and expenses of executive and general officers 
of a road under construction and general office clerks, rent 
of office space, and all items of special and incidental nature 
which cannot properly be charged to any other account in 
this classifica tion. The cost h ere will vary from $500 to 
$ r ,ooo per mile of track. 

SUMMARY OF CONSTRUCTION COSTS 

Tn the above discussion we have taken up one by one the 
primary road, equipment and miscellaneous construction 
accounts and given for each one what we deemed to be fair 
maximum and minimum limits of expenditure for a propose<l 
electric interurban railway under average conditions. It 
might be to the rea<ler's advantage now briefly to summar­
ize these estimates in table form, in order that he may see 
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at a glance their sum total a nd r elative weights. This in­
formation is accordingly presented in Table IX. 

TABLE IX-SHOWING A SU MMARY OF TIIE PRIMARY CONSTRUCTION COSTS 
PREVIOUSLY CITED FOR A PROPOSED ELECTRIC INTERURBAN RAILWAY 

(1) 
(2) 
(3) 
( 4) 
(5) ' 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 

(29) 
(30) 
(31) 
(32) 
(33) 
(34) 
(35) 
(36) 
(37) 
(38) 
(39) 
(40) 
(41) 
(42) 
(43) 
(44) 

Cos t per M ile of Track 
Accounts Minimum Maximum 

Engineering and superintendence .........•..• $1,000 $2,000 
Right-of-way . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 2,0 00 4,000 
Other land used in electric railway operations 100 500 
Gr ad ing . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • • . . 2,500 6,000 
Ballast . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . 1,500 4,500 
Ties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 1,820 2,600 
Rails, rai l fasteni n gs and joints.............. 3,700 4,200 
Special work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 600 
l; n4erground construction ................. . 
l avrng ......................... • • • • • • • • • • · 
Track laying and surfacing ................ . 
Road way tool s .... . .........•............•.. 
Tunnels .................................. . 
Elevated s tructures a nd foundations ....... . 

800 
so 

Bridges, t restles and culverts . . . . . . . . . . . . . . . 2,000 
Crossings, fences, cattle guards and signs..... 500 
Interlocking and other signal appa ratu s ..... . 
Telegraph and t elephone lin es .............. . 
Poles and fixtures ......... . ............•.. 
Underground conduits .............•....•.. 

100 
500 

Transmission system. . . . . . . . . . . . . . . . . . . . . . . 500 
Distribution system..... . . . . . . . . . . . . . . . . . . . 1, 500 
Dams, canals and pipe lines ................ . 
P ower-plant bui ldings ..................... . 
Substation buildings ...•................... 
General office buildings •................... 
S hops and carhouses . . ...................•. 
Stations, wa iting rooms and m;scellaneous 

buildinrs .... .. ............... • • • •. • • • • • • 
Docks a n d wharves ....................... . 

600 
300 

400 

100 

Power _plant equipment . . . . . . . . . . . . . . . . . . . . 2,000 
S ubsta tton equipm ent . . . . . . . . . . . . . . . . . . . . . . 750 
S hop equipment .. ............... , ...... , . . 150 
Park and resort property ........ , , ......... , 
Cost of road purchased , .................. . 
Cars .......................... , ........... . 
L ocomotives .....................•......... 
E lectric equipment of cars .......•.......... 
Other mail equipment ..................... . 
Miscellaneous equipment ............•...... 
Law expenses .............•..........•.... 
Interes t •.................................. 
Injuries and damages ..................... . 
Taxes ............. .. ............. •. • • • • · ··· 
Miscellaneous ............................ . 

800 

600 
200 

200 
1,000 

100 
so 

500 

Total ........ ........................... $26,720 

1,200 
so 

4,000 
1,000 
2,500 

500 
1,500 

1,200 
5,000 

1,200 
500 

600 

200 

4,500 
1,500 

300 

2,600 

1,600 
500 

500 
2,000 

200 
100 

1,000 

$58,650 

GENERAL CONCLUSIONS CONCERNING COST OF CONSTRUCTION 

The summary in the above table shows that the probable 
limits of cost for the construction of electric interurban 
railways are $26,720 and $38,650. These figures clearly in­
dicate the possible wide variation of such expenditures. 
The approximate average cost of constructing existing 
electric interurban railways that are in the category of 
what are herein called norm al electric interurban railways 
was about $35,000 per mile. It is true, on the other hand, 
that there a re a number of roads, a lso qualifying as normal 
roads, which cost less than the minimum shown in the sum­
mary in Table I X, due perhaps to the lack of sufficient car 
equipment, of power plant bui ldings or equipment, or of 
any other elements of construction. Such a low construc­
tion cost might also be caused by the company having been 
subsidi zed by monetary subscr iptions, free right-of-way or 
other benefits. At any rate, the figur es for th e aver age 
case a re those given aboYe, and they should prove enlight­
ening to those who are laboring ui1der the erroneous im­
pression that electric interurban railways can be built for 
insitTnificant amounts. 

\Ve have endeavored thus far to obtain by a study of 
existing electric in teru rban railways general figures for 
construct ion costs th at \\"ill be of value to the layman in­
terested in such projects. These figures are not definit e, 
however; they cannot be, for it is difficult to give even an 
approximate statement with regard to the cost of building 
a proposed line unless a full knowledge has been. obta ined 
of the constructional elements entering therein and of th e 
requirements for power and car equipm ent. As in the case 
of determining operating revenu e, it would be best to leave 
it to a competent expert , of good _judgment, to estimate this 
cost of construction, yet we believe that if th e layman 
makes a proper study of conditions surrounding the 
projected enterprise, he will be aided in judging its worth 
by a reference to Table IX to find out the maximum and 
minimum limits for normal roads fully equipped with the 

necessary power stations and cars and operating in normal 
territory. He must distinctly Lear in mind, however, that 
none of these conclusions refers to abnormal lines serving 
abnorm al territory. In fact, many short electric roads have 
Leen constructed with light rail and equipment for aston­
ishingly low costs, but usually th e advantage of the low 
cost of construction has been offset Ly the high cost of 
operation. 

FURTHER DISCUSSION 

In this and th e preceding article we have been discuss­
ing proposed electric interurban railways from the three 
general standpoints of operating revenue, operating expense 
and cost of construction, and from the experience of exist­
ing li nes we have carefully compiled statistics in regard to 
these subjects that should be of value to both promoter 
and investor. The time has now come for us to get a 
bird's-eye view of all these factors combined. The last 
article, th erefore, will bring thi s about by stating the gen­
eral economic relations that exist between these three 
topics previously di scussed and by means of a hypothetical 
case will show the application of the principles and figures 
heretofore deduced. 

MAINTENANCE ON TH E PACIFIC ELECTRIC 

Through the courtesy of the Pacific E lectric Railway, 
Los Angeles, the following statistics are published of cost 
of maintenance of car equi pment on that system. Data are 
also published upon the monthly averages of car failures, 
the cost of lubricating all cars and wheel mileage. 

TABLE I, SHOWING AVERAGE CosT OF MAINTENANCE OF EQUIPMENT PER 
CAR MILE, ETC. 

1907 1908 1909 1910 1911 
Cents Cents Cents Cents Cents 

Average cost of power for oper-
ating cars, per ton mile ....•.. 0.1196 0.1420 0 .1208 0.1125 0.1096 

Average cost of maintenance of 
passenger cars, other than elec-
trical equipment, per car mile .. 2.22 2.30 2.12 1.69 1.51 

Average cost of maintenance of 
electrical equipment for all cars, 
per car mile .................. 1.46 1.5 7 1.21 1.28 .92 

Average cost of m aintenance of 
electrical equipment for motor 
cars only, per car mile ....... 1.60 1.64 1.33 1.52 1.03 

TABLE II, SHOWING MONTHLY AVERAGES OF CAR FAILURES 
,---Cars Operated, ,---Failures------.. ,---Mileage----, 

Per Per Cent of Per 
Year 
1907 ... 
1908 .•. 

Total 
9,948 
9 ,431 
9,367 
9 ,943 
9,994 

Failure Total Cats Operated Total F a ilure 

1909 .. . 
19 10 .. . 
1911. .. 
1912 ... 15,282 

31 314 3.15 1,246,580 3,970 
86 109 1.15 1,166,409 10,701 

123 76 0.81 1,203,232 15,832 
192 52 0.52 1,356,056 26,078 
158 63 0.63 1,.665.783 26,441 
163 94 0. 62 2,077 ,11 8 22,097 

T ABLE III, SHOWIN G COST OF L UBRICATI NG A LL CARS 
Cost of Labo r 
an d M at er ial 

,---Cost Mate ri al, ,--Cost Labor---, ,--A---., 
T otal P e r 1000 P e r 1000 P e r 1000 

Mileage, 
Y ear A ll Cars 

Car Miles , C a r J\l iles , Ca r M il es , 

1907 .. . ... .. . . 
1908 .. 10,467.391 
1909 . . 11 ,9 76,222 
19 10 .. 14 ,3 16,7 22 
191 1 .. 19,699.081 
19 12 .. 29,892,269 

Total 

$6,475 
7,256 
6, 110 
7,607 

12.9~6 

Cen ts T ota l Cent s T otal Cents 
1. 4054 1.0061 . . . . 2.4 11 5 
0.6186 $8, 108 0. 7746 $14°.583 1.3932 
0.6059 i .910 0.6605 15, 166 1.2664 
0.4267 7,0 36 0.4915 13, l-!6 0.9182 
0.3862 7,593 0.3855 15.200 0.7717 
0. 3996 10,639 0.3559 23,586 0.7555 

Not e.-.\ verages for 190i hased on sta t;stics for last six •months of 
yea r, no figu r es being a va ilable p r eceding July, 1907. 

TABLE IV, SHOWI NG M ONTH LY A VERAGES OF CAR \\TH EELS S CRAPED AN D 
MILE AG E M ADE BY THEM 

M ake a nd 
Descripti on 

Manufacturer "A": 
30-in. s ingle-plate .. . 
30-in. ,Jouhle -plate .. 
33-i n. double-plate .. 

M a nufactL1re r "B": 
33-in . clochle-plate . . 
30-i n. rl ouhle-plate . . 
30-in. single-plate ... 
33-in. double-plate .• 

,--1909--, ,--1910--,,--1911--, ,--1912--, 

53.1 40,998 37 .5 46,904 
52.7 41,11 8 40.7 45,447 
81.4 J7,830 41.l 44,389 

23 0 37.685 74.4 41.104 
2 .4 35, 2 14 10.7 52,515 
1. 2 35,3 39 6.2 45,780 

.. . .... . 

6.3 23,5 18 
57.6 44,9 14 
25.3 36 ,896 

38.7 45, 910 
6.8 72 .1 38 
.. . ··· ·· 

1.1 32,074 
40.9 56,051 
23.3 48,904 

.3 22 ,8 19 
4.4 68, 129 
9.7 53,842 
2.4 43 ,2 75 

-·---- - - --- -----
Total ............. 2 13. 8 38,031 2 10. 6 46,023 134.7 43, 257 82. 1 53, 615 

Wh eels with incomplete 
mileage record .... 15.6 . . . . . 43.0 . . .. . 74.5 . . . . . 90.4 . . ... 

Total number wheels 
scra ped •........ 229.3 ..•.. 253.6 ..... 210.5 ..... 172.7 .•..• 
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Program for A. E. R. A. Convention 
The Program for the l\ieetings of the American Electric Railway Association and Its Affiliated Organizations Has Been 

Made Public, and This l s Presented in Full 

The annual convention of the A merican E lectric Railway 
Association and its affiliated organizations will be held at 
Young's P ier in Atlantic City, N. J., Oct. 13-17, 1913. T he 
meetings of the sever al associations will take place in ac­
cordance with the following program, the meeting place 
for each assoc iat ion being included with its indi vidual pro­
gram. A ll sessions of the American Associa tion are with­
out exception to be open to persons interest ed in the pro­
ceed ings. T he programs as publi shed are, of course, sub­
ject to minor revisions, and in some cases they are incom­
plete. A ny changes or addit ion s which may be made will 
therefore be announced in lat er issues of the ELECTRI C 
RAILWAY JOURNAL. 

PROGRAM OF AMERICAN ASSOCIATION 
Meetings wi ll be held in the Greek Temple, Convention Pier. 

Tuesday, Oct. 14 
9 :30 a. m. to 12 :30 p. m. 

Registration and distribution of badges at booth. entrance 
to Young's M illion-Dollar P ier. 

2 p. m. to 5 p. m. 
Annual address of president. 
Annual r eport of executive committee. 
Annual report of secretary-treasurer. 
Announcements. 
New business. 
Reports of committees: 

( a) Subjects-] ames D. Mortimer, chairman, M ilwau­
kee E lectric Railway & Light Company. 

(b) Membership (Company)-Richard McCulloch, 
chairman, United Railways of St. Louis. 

(c) Membership (Individual)-John L. O'Toole, chair­
man, Public Service Railway. 

( d) Education-Prof. H. H. Norris, chairman. 
Addresses on "Valuation." 

(a) ' 'Physical Valuation." Speaker to be announced 
later. 

(b) "Franchise Values," Frank Bergen, Public Serv­
ice Corporation of New Jersey. 

(c) "Other E lements of Value," C. M. Rosecrantz, 
Milwaukee E lectric Railway & Light Company. 
U niversity of Michigan." 

Wednesday, Oct. 15 
2 p. m. to 5 p. m. 

Appointment of nominating committee. 
Reports of committees : 

(a) Insurance-H. J. Davies, chairman, Cleveland 
Railway. 

(b) Public Relations-Thomas N. McCarter, chair­
man, Public Service Railway. 

(c) Aera Advisory-C. Loomis Allen, chairman, New­
port News & Old Point Railway & Electric Com­
pany. 

Addres<;, "Publicity Vv ork in Detroit,'' by A. B. Va n 
Zandt, Detroit United Railway. 

( d ) Welfare of E mployees-]. J. Burleigh, chairrnan , 
Public Service Railway. 

Addresses on "Profit Sharing with E mployees"-
{ a) Vv. F. H am. Washington Railway & E lectric C,m1-

pany. 
(b) David W. Ross, Interborough Rapid Transit Com­

pany. 
Reports of special committees: 

( a) E lectrolysis-Calvert Townley, chairman, Lacka­
wanna & ·wyoming Valley Rapid Transit Com­
pany. 

(b) Company Sections- C. N . Duffy, chairman, l\1il­
waukee Electric Railway & Light Company. 

( c) Gold Medal-E. C. Foster, chairman, Manchester 
Traction, Light, Heat & Power Company. 

( d) Constitution and By-laws-C. L. Henry, chairman, 
Indianapolis & Cincinnati Traction Company. 

( e) Relations with Sectional Associations-C. L. 
Henry, chairman, Indianapolis & Cincinnati 
Traction Company. 

Address on "The Relations of Carriers to the Development 
of the Territory They Serve," by Paul Shoup, Pacific 
E lectric Railway. 

Address on "The Relief of City Congestion by the Con­
struction of Subways and Viaducts," by C. S. Sergeant, 
Boston Elevated Railway. 

Thursday, Oct. 16 
2 p. m. to 5 p. m. 

Reports of committees: 
(a) Compensation for Carrying United States Mail­

T. H. Tutwiler, chairman (resigned), Memphis 
Street Railway. 

(b) Taxation Matters-C. L. S. Tingley, chairman, 
American Railways Company. 

( c) Federal Relations-Arthur 'vV. Brady, chairman, 
Union Traction Company of Indiana. 

(d) Joint Use of Poles-W. J. Harvie, chairman, Hag­
erstown & Frederick Railway. 

( e) Cost of Passenger Transportation Service-James 
D. Mortimer, chairman, Milwaukee Electric 
Railway & Light Company. 

A ddress, "Electric Railway Securities from the In­
vestor's Viewpoint," by C. W. Beall, Harris, 
Forbes & Company, New York. 

Addresses on "Present Tendency of Public Utility Laws and 
Regulations"-

( a) Frank Hedley, Inter borough Rapid Transit Com­
pany. 

(b) C. L. S. Tingley, American Railways Company. 
( c ) Richard McCulloch, United Railways Company of 

St. Louis. 
Report of the committee on nominations. 
E lection of officers. 
Installation of officers. 
Resolutions. 
U nfinished business. 
Adjournment. 

PROGRAM OF ACCOUNTANTS' ASSOCIATION 
Regular meetings will be held in Accountants' Hall, on 

second floor of Convention Pier. 
Joint meetings with Engineering Association will be held 

in Engineers' Hall, Convention Pier. 
Joint meetings with Transportation & Traffic Association 

will be held in Greek Temple, Convention Pier. 
Monday, Oct. 13 
2 p. m. to S p. m. 

Registration and distribution of badges at booth, entrance 
to Young's Million-Dollar Pier. 

Tuesday, Oct. 14 
9 :30 a. m. to 12 :30 p. m. 

A nnual address of president. 
Annual report of executive committee. 
Annual report of secretary-treasurer. 
Reports of committees: 

(a) Education-F. J. Pryor, Jr., chairman, American 
Railways Company. 
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(b) Destruction of Rccords-1-1 . S . Swift, chairman , 
Toledo Railways & Light Company . 

l'aper, "Sinking F und s,'' by W. H. Forse, Jr., Un ion 
Traction Company of lndiana. 

(c) Standard Class ificat ion of Accou nts- 11. L. \\ ' ii ­
son, cha irman, Boston E leva ted H.ail\\'ay Com­
pany. 

( cl) To Represe nt Association at Convention of Rail­
way Commi ssioners-\\' . F . Il am, cha irman, 
Washington Ra ilw ay & Electric Company. 

Appoi ntm ent of committees: 
(a) R esoluti ons. 
( b) Nominatin g. 

New business. 
I p. 111. 

"Get Together'' L uncheon, .Marlborough -Blenheim I lut e!. 
\\' edncsclay, Oct. 1 S 

9 :30 a. m. to 12 :30 p. m. 
Joint session ,,·ith th e Transportation & Traffic A ssocia­

tion. 
Reports of committees;: 

(a) Prepayment car operati on (Account ants' . \ ssocia­
tion), M. R. Boylan, P ublic Se rvice l{ ai lway; 
and Fares and T ransfe rs ( Transportation & 
T raffic Association ), F. T . \ Yood, chairman, l\ew 
York Railways. 

(b) Exp ress and F reight T raffic-F. D. :'Joni e!, chair­
man, U nion T racti on Company of Indiana. 

(c) Express a nd Freight Accounting-\\'alter S hroy er , 
Union Traction Company of Indiana, and J. K. 
Choate, J. G. \Vhite .Management Corpora tion , 
co-chairmen. 

( d) Statistical Unit for Car Operation-C. H. Lahr, 
Northern Ohio Traction Company, and C. B. 
Buchanan, Virginia Railway & Powe r Company, 
co-chairmen. 

( c ) Best Methods of Co llecting ancl Accounti ng for 
Variable Rates of Far e ( act ing with the Com­
mittee on Determining th e Cost Passenger 
Transportation Service). M. R. Boylan, chair­
man, Public Service Rai lway. 

A ddress, "Factors A ffecting the Cost of Passenger Service,'' 
by E dwin Gruhl, Milwaukee E lec tric Railway & Light 
Company. 

Thursday, Oct. 16 
9 :30 a . m. to 12 :30 p. m. 

J oint session with E ngin eering Assoc iat ion. 
Reports of joint committees: 

(a) E ngineering Accounting-F. B. Lasher. Republic 
Railway & Light Company, and J. H. Hanna, 
Capitol Traction Company, co-chairmen. 

Address, "Engineering A ccounting." Speaker to be 
announced later. 

(b) Life of Railway P hysical Property-R. N. Wallis, 
F itchburg & L eominster Street Railway. a nd 
Martin Schreiber, P ublic Service Railway, co­
chairmen. 

A ddress, ''Life of Railway P hy sical Property .'" Speaker 
to be announced late r. 

F rid ay, Oct. 17 
9 :30 a. m. to 12 :30 p. m. 

Reports of committees: 
(a) Interline Accounting-L. T. Hixson, cha irma n, 

Terre Haute. Indianapolis & Eastern Traction 
Company. 

Paper, "A U nit Cost \ Vork O rder System," by G. \V. 
Kalweit, M ilwaukee E lectric Railway & Light 
Company. 

Paper , "Accounting Department Conferences," by F. 
B. Lasher, Republic Railway & L ight Company. 

(b )· Co-operating with the U nited States Bureau of th e 
Census-A. L. Linn, Jr. , cha irman, Harrison 
Williams, N" ew York. 

Address, ·The Census of E lectric Rai lway s," liy Wi l­
liam Iv! . Steuart , Unit ed States IJureau of the 
Ccn~us. 

( c) Overh ead Cha rges-P . S. \' oung, ch a irma n, P ub­
li c Se rvice Rail way. 

A ddress " O,·e rh eacl · Cha rges," by ll enry Fluy, New 
York. 

Report o f committ ee on reso luti ons. 
l{eport of nominatin g committee. 
Election o f officers. 
In sta lla tion of officers. 
Adjournment. 

l'IWGRAJ\l OF ENG I NEE RI NC ASSOCIATION 

A s in 191 r and 1912 . the re a r e to be no afte r wion ses­
sions. except on l\ londay, a nd the la rge amount of wo rk 
to come before th e com·enti on w ill, therefore, r equire all 
meetings to be started promptly a t schedul ed hour. The 
afte rnoon s of Tuesday, \\ ' edn csday, T hu rsday an cl Friday 
will be avai lab le for th e inspecti on o f ex hib its. 

A ll regular a nd joint sessions will be held 111 E ngineers' 
Hall . Conventi on P ier. 

::\1onday, Oct. 13 
9 :30 a. 111. to 12 :30 p. m. 

Registration ancl di stribut ion of badges at booth , entrance 
to Young's Million-Dollar Pier. 

2 p. m. to 5 :30 p. m. 
.\nnual address of president. 
Annual report of ex ecuti,·e committee. 
Annual r eport of secretary-treasu rer. 
,\ppointm ent of convention committees. 
Reports of committees : 

(a ) Standard s, Section A , covering matter s relative to 
changes in procedure for th e adoption of stand -
anls and preparation of the engin eering manual. 
Paul \\ ' insor, chairman, Boston E levat ed Rail­
,,-ay Company. 

( b ) Pav,·er Distribution-G. \V. Palmer , Jr., cha irman, 
Bay State Street Railway Company. 

( c ) Standards. ( O n recomm endations contained 111 

above repor t.) 
( cl ) Electrolysis-Prof. A. S. Richey, chairman. 

Tuesday, Oct. 14 
9 :30 a. m. to I I a. m. 

Joint sess ion with Transportation & Traffic Association 
Reports of committees: 

( a) Block S ign als-]. 11. \Valclron. chairman, Inter­
borough Rapid T ransit Company. and C. D. 
E mmons. vice-chai rman, Chica!_;o. South Berni 
& Xorthern Indiana Traction Company. 

(b ) J oint Sub-committee of Commit tee on Block Sig­
nals and Rules- J. M. \ Vald ron and F . A. Bou­
te ll e, co-chai rm en. 

(c) Train Operation (City) - H. H. Ad ams, Chicago 
Railways Company, and \V. H. Sa wyer , Ford, 
Bacon & Davis, co-chai rm en. 

( cl) Train Operati on (lnterurban )-E. C. F aber. chair­
man. Aurora. E lg in & Chi cago Ra il road Com ­
pany. 

\\.eclnesday, Oct. 15 
9 :30 a . m. to I :30 p. m . 

Appointm ent of committee on nominations. 
Reports of com mi ttees : 

(a ) Bui ldin gs ancl Structures- R. H. Pinkley. chair­
man. Milwaukee E lectri c Railw ay & Li ght Com­
pany. 

(b ) Standa rd s. ( On r ecommendations conta in ed in 
abov e r eport.) 

( c ) Heavy El ec tric Traction- E. R. Hill. chairman ; 
consulting engineer, N ew York. 

(cl ) Power Gene ration- B. F. \ Y ood, chairman, P enn­
sylvani a Railroad. 
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Thursday, Oct. 16 
9 :30 a. m. to 1 :30 p. m. 

Iu part a joint session with Accountants' Association-See 
program of Accountants' Association 

At conclusion of joint session-
Reports of committees: 

(a) Way Matters-}. M. Larned, chairman, Pittsburgh 
Railways. 

(b) Standards. ( On recommendations contained in 
above report .) 

Friday, Oct. 17 
9 :30 a. m. to 1 :30 p. m. 

Reports of committees : 
(a) Equipment- F. R. Phillips, chairman, Pittsburgh 

Railways. 
( b) Standards. ( On recommendations contained in 

above report.) 
( c) E_ducation-William Roberts, repres entativ e, 

Northern Ohio Traction & Light Company. 
Genera l business. 
Report of th e committee on nominations. 
Election of officers. 
Installation of officers. 
Adjournment. 

PRO GRAM OF CLAIMS ASSOCIATIO N 

Meetings will be held on the second floor of Entrance Hall 
Monday, Oct. 13 

9 :30 a. m. to 12 :30 p. m. 
Registration and distribution of badges at booth, Young' s 

Million-Dollar Pier. 
2 :30 p. m. to 5 :30 p. m. 

Annual address of president. 
Annual report of executive committee. 
Annual report of secretary-treasurer. 
Reports of special committees. 
Appointment of convention committees. 
Paper, "Mechanical Devices for Preventing Accidents," by 

John J. Reynolds and M. P. Spillane, Boston Elevated 
Railway. 

General discussion. 
Paper, "The Investigation of Street Railway A ccident 

Cases," by W. P. Christiansen, Chicago Railway Com­
pany. 

Tuesday, Oct. 14 
9 :30 a. rn . to I p. m. 

P aper, " The Prevention of A ccidents," by H. V . D rown, 
Public Service Railway. 

W ritten di scussion : 
(a ) P. C. N ickel, New York Rai lways. 
(b) E. H. Odell , Pacifi c Coast Claim Agent s' Asso­

ciation. 
Paper, "The Value of Safety Committees,'' by Geo rge Car­

son, P uget Sound T rac tion , Light & Power Company. 
W ritten discussion: 

(a) R. E. Mac Dougall, New York State Railways. 
( b) H. K. Bennett , Fitchburg & L eominster St reet 

Railway. 
Wednesday, Oct. 15 

9 :30 a. m. to 12 :30 p. m. 
P aper, " Motor Vehicles," by M. B. Bracken, United Rail ­

ways of St. Louis. 
Written discussion: 

(a) C. G. Rice, Pittsburgh Railways. 
( b) W. F. Weh, Cleveland Railway. 
(c) James R. Pratt, United Railways & Electric Com­

pany, Baltimore, Md. 
Paper, "Adjustment of Accident Claims," by F. D. Ed-

nmnds, Interborough Rapid Transit Company. 
General discussion. 
General business. 
Reports of convention committees. 
R epor ts of nominating committees. 

Election of officers. 
fostallation of officers. 
Adjournment. 

PROGRAM OF TRANSPORTATION & TRAFFIC ASSOCIATION 

Regular sessions will be held in the Greek Temple, Conven­
tion Pier. 

Joint sessions with Accountants' and Claims Associations 
in the Greek Temple, Convention Pier. 

Joint sessions with Engineering Association in Engineers' 
Hall, Convention Pier. 

Monday, Oct. 13. 
9 :30 a. m. to 12 :30 p. m. 

Registration and distribution of badges at booth, entrance 
to Young's Pier. 

2 :30 p. m. to 5 :30 p. m. 
Annual report of the executive committee. 
A nnual report of the secretary-treasurer. 
R esolutions. 
Appointment of convention committees. 
Reports of special committees. 
Reports of regular committees. 

(a) Individual Membership-L. C. Bradley, chairman; 
Stone & Webster Companies, Texas District. 

(b) Uniform Definitions-M. C. Bru~h, chairman, 
Boston Elevated Railway. 

( c) Rules (Consolidated), excepting that portion rela­
tive to block signal rules, which will be presented 
at joint session of Tuesday-F. A. Boutelle. 
chairman. 

Tuesday, Oct. 14. 
9 :30 a. m. to 12 :30 p. m. 

Joint session with Engineering Association-See program 
of Engineering Association. 

\Vednesday, Oct. 15. 
9 :30 a. m. to 12 :30 p. m. 

Joint session with Accountants' Association-See program 
of Accountants' Association. 

Appointment of committee on nominations. 
Thursday, Oct. 16. 

9 :30 a. m. to 12 :30 p. m. 
Reports of committees: 

( a) Construction of Schedules and Timetables-J. E. 
Duffy, chairman, N ew York State Railways. 

(b) Training of Transportation Employees-C. B. 
VI/ ells, chairman, D enver City Tramway. 

( c) Passenger Traffic-J. E. Gibson, chairman, Kan­
sas City Railway & Light Company. 

A ddress, "Regulations on Sanitation, as Relating to 
Public Carriers." Speaker will be announced 
later. 

Genera l business. 
Report of nominating committee . 
Election of officers. 
Installation of officers. 
A djournment. 

Secretary McConnaughy of the American Electric Rail­
\Yay Manufacturers' Association is making arrangements 
for a stereopticon in the main building of the entrance to 
the pier. This will be used for bulletin purposes, for mak­
ing announcements when papers and reports will be read, 
and for paging people. Any manufacturer who has mov­
ing picture films may make arrangements to run them dur­
ing certain parts of the day. 

The method of registration is being carefully studied with 
a view to improvement, and it is expected that the secre­
tary's office shortly will send out a definite announcement 
regarding a new and simple method of registration. No 
doubt the registration will begin on Friday, Oct. IO, and 
will be carried through Saturday and Sunday prior to the 
opening of the convention. This, it is expected, will mate­
rially reduce the congestion which is likely to occur on 
Sunday and Monday. 
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COMMUNICATION 

A QUESTION OF NAMES 

SAN FRANCISCO, Aug. 28, 1913. 
To the Editors: 

With reference to the last paragraph of Mr. Murray's 
communication dated Aug. 16, in your issue of Aug. 23, I 
am perfectly _willing to be class~d in agreement w_ith Mr. 
Murray, provided he and other smgle-phase enthusiasts do 
not lose sight of the essentials. Those who have found 
themselves reluctantly obliged to r eport adve rsely on th e 
use of single-phase railway apparatus have been unanimous, 
so far as I have ever been able to ascertain, in thei r opin­
ions as to the almost ideal simplicity of its distribution sys­
tem. They have not been able, however, to shut their eyes 
to some very expensiv e disadvantages of the single-phase 
railway motor, by which is now meant a motor of the type 
in use on the locomotives of the New Haven railroad for 
example, namely, the single-phase commutator motor-a 
motor that will run as well, if not better, on direct current 
than it does on the single-phase current furnished it in 
normal operation. 

Those of us who have been privileged to study the per­
formance of locomotives equipped with polyphase induc­
tion motors-and by performance I mean their economic 
results as well as their technical performances-have been 
equally unanimous, I think, in approval thereof and have 
recognized that the great drawback to such installations. 
particularly in mountain electrificat ion, has been the neces­
sity for a double contact-wire system. 

I have not yet heard of anyone who has not been enthusi­
astic wh en told of the possibilities now being reali zed, so 
far as I know for the first time, in the Norfolk & VV estern 
electrification, namely, a system that combines the advan­
tages and eliminates the main disadvantages of both the 
single-phase and the polyphase systems of propulsion. 
Whatever our enthusiasm may be, we shall not be at all 
disposed to sit back quietly if in the future such installa­
tions as the last named are held up as demonstrations of 
the success of what has been known for some yea rs as the 
"single-phase system" of propulsion. Easily, by inference, 
the hybrid, if not correctly named, can be claimed as the 
system to which certain advocates of the "single-phase sys­
tem" have loyally and enthusiastically and consistently 
given their support, and equally by implication it can be 
made to reflect on the professional judgment of those who 
just as honestly and consistently and earnestly have op­
posed the use of the "single-phase system," so-called. By 
all means, let us unite in acknowledging the good points of 
all systems and in taking advantage of their combined pos­
sibilities, but let us be decent enough to call things by their 
right names, if not for the sake of our own reputations, in 
justice to those from whom we have differed honestly. And 
the surest way to "start something," as Mr. Murray says. 
is to appear to be unfair in an engineering discussion, where 
facts and facts only are legitimately employed. 

After all, is not this a case for the standards committee 
of the American Institute of Electrical Engineers, where 
reason and logic rather than personal feelings will rule? 

A. H. BABCOCK. 

By replacing the I IO-volt d.c. inclosed arc lamps with 
250-watt Mazda lamps, the shops of the Memphis (Tenn.) 
Street Railway have been able to show a saving of 50 per 
cent in current consumption and at the same time are ob­
taining a more satisfactory general illumination. There is 
a marked absence of the shadows and flick ering which 
characterized the illumination of the former light and which 
were a detriment in shop work. Each Mazda lamp is pro­
vided with a Holophane metal shade, the whole being 
mounted on the bracket formerly used for the arc lamps. 

SUBMERGED COAL STORAGE IN CONCRETE PIT 

A submerged type of coal-storage plant has recently 
been erected by the Indianapoli s (Ind.) Light & Heat 
Company to prevent spontaneous combustion. The 1;torage 
capacity of 30,000 tons is ample to provide against coal 
storage due to strikes, car shortage, etc. The plant con­
sists of a large concrete pit, as shown in the accompany­
inO' illustration, 300 ft. long by 100 ft. wide and 28 ft. deep. 
It 

0

is 18 ft. below ground level, having a 10-ft. wall rising 
above the ground. Below the ground the wall slopes at 
an angle of 45 deg., in order to reduce the cost of con­
struction. T his slope makes the pit 72 ft. wide by 272 ft. 
long on the bottom. The concrete is from 12 in. to 18 in. 
thick and is reinforced throughout with twisted ¼-sq. in. 
rods to withstand any pressure from water that may rise 
in the g ravel around the pit. 

A row of concrete piers placed on 15-ft. centers extends 
lengthwise through the middle of the pit. These piers 
support a trestle with a standard-gage track. A 15-to_n 
Brownhoist locomotive crane travels back and forth on this 
trestle and handles the coal on both sides with a Brown­
hoist 2-yd. coal grab-bucket, suspended on a 40-ft. boom. 
The crane and bucket are operated by one man from his 

L ocomotive Crane with Coal Grab-Bucket at Storage Pit 

stand in the cab. As the crane is self-propelled and 
equipped with M. C. B. trucks, couplers and steam brake, it 
does the switching of the cars off and on the trestle. The 
coal cars are run out on th e trestle with the crane and 
dumped, and when the coal is r equired in the power house 
it is loaded into cars by the crane and is then carried to the 
boilers. 

Forty-pound rails are embedded in the bottom of the 
pit, on 18-in. centers, with ¼ in. of the head standing above 
the surface of the concrete. When the grab-bucket is 
working on the bottom of the pit the rails prevent the 
bucket from striking the concrete. When the pit is fi lled 
with water up to the ground level 13,000 tons of coal are 
covered. The water is pumped from the power house sup­
ply well into the pit by a 4-in. centrifugal pump and en­
ters the pit at the ground level. A trough 12 ft. wide and 
I ft. deep through the center of the pit and beneath the 
trestle is fitted with a drain pipe which carries the water 
to ei ther of two manholes, one at each end of the pit. The 
outlet openings are protected by grating to prevent any 
coal from entering the drain pipe. 

The pit was designed by Thomas A. Wynne, vice-presi­
dent of the company, and was built under hi s supervision. 
The locomoti ve crane and bucket were furni shed by the 
Brown Hoisting Machinery Company, Cleveland. Ohio. 
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LONDON LETTER 

( Fro m Our Regular Co rrcsp o11dc11t) 

T h e se lec t committee appoi nted by tbe House of Com­
mons to inquire into London traffic dang ers ha s issued its 
report . The committ ee recommends the creat ion of a new 
traffic bra nch of the Board o f Trade to be the chief traffic 
auth o rity for L o nd on, which authority w ould combine the 
duties hith erto und ertaken by the Home Office, the Board 
o f T rade and the Lo cal Government Board and would ad­
v ise Parliam ent in all metropolitan traffic matters. It 
recommends a lso that the veto of boroug h councils in 
regard to tramway schemes be replaced by a full hearing 
before the new Traffic Board, which sha ll report to Par­
liam ent; that the county councils hav e the wide st possible 
powers o f making by-laws, subj ect to confirmation by the 
new department; that public m otor vehicles be brought 
under closer control; that the licensing of m otor cabs and 
om nibuses be transferred to the county and county borough 
councils, subject to a right of appeal to the new board; 
that special speed limits for omnibuses and o ther heavy 
traffic be imposed; that closer control of traffic be exercised 
iby the police; that means be taken to relieve the conges­
tion caused by tramways with dead-end terminals, and that 
measures be taken to warn school children and their 
parents about street dangers. It is suggested that the 
traffic board consist of a small number of specially quali­
fied perso ns not necessarily governm ent offic ials. The 
committee also recommends that the traffic board retain 
expert advisers and that the board be empowered to fix 
s pecial speed limits for motor o mnibu ses and all motor 
t raffic. The committee points out the ne cessity for a uni­
fo rm system of signals between drivers. It suggests that 
the use of horns be re st ricted and that dazzling headlamps 
lbe prohibited in lig hted streets. It suggests that the Lon­
don Co unty Council be empowe red to run omnibuses to 
link up its tramways. As many streets would probably 
require widening, it is suggested that subways be con­
s tructed to co ntain tramways. The number of fatal street 
a ccidents in London has stead ily increased from 155 in 
190-4 to 537 in 1912. 

The repo rt of the se lect committee has not met with the 
a pproval of the L o ndon omnibu s companies, the officers 
o f which feel th a t their rights are jeopardized by the 
r ecommendations contained in the report. The chairman 
o f the New Centra l Omnibus Company is r eported to 

'have stated that little else could be expected from a com­
mittee which consisted of an ex-chairman of the London 
County Council, an ex-chairman of the tramway committee 
o f the L o ndon County Council , an ex-chairman of the 
tramway committee of the Manchester Town Council, 
a nd oth er county councilors. He is even reported as hav­
ing charge d that the members of the committee are mu­
nicipal traders who desire the tramways to have a 
monopoly. The report is also be ing criticised by the mem­
bers of the boroug h coun cils, wh o claim that the rec­
ommendations which have been m a de are impracticable. 
The report states that the sys tem of paying drivers of 
motor buses by mileage tends to induce drivers to make 
speed regardless of traffic conditions. It is suggested that 
the men be paid by the day. 

In the annual report of the Aberdeen tramways depart­
ment reference is made to the pay-as-you-enter system 
which has been in service on ten cars for some months. 
It is stated that the public has become accustomed to the 
cars, that there is no congestion or delay through the pre­
payment of fares, and that there have been no rear plat­
form accidents. The receipts have increased steadly, owing 
undoubtedly to the prepayment of fares. 

The report of the Wolverhampton Corporation -Tram­
ways, the only tramways in England which are operated 
by the Lorain surface contact system, has just been 
issued. The profit amounted to more than tr2,ooo on a 
c apital expenditure of about £278,000, enabling the com­
mittee to hand over 2¾d. in the pound to the relief 
o f rates and to bring the renewals fund up to £50,000. 
T he length of track is 21 ¾ miles, and the number of 
passengers carried was nearly 12,000,000. The operating 
cos t per mile was 6.272d. 

A t the height of the tourist and holiday season tram-

waymcn of Edinburgh to the number of about iOO were 
o n st rike for a period of about t en days. The dispute 
arose r egard ing wages. The men asked for an increase 
of a halfpenny per hour. The company which operates 
the tramways offered a farthing per hour increase. The 
men refused this offe r. During the st rike men were im­
ported from Manchester, Glasgow and elsewhere, and after 
a few days' delay a partial service was established. The 
strike was se ttled by the men accepting the farthing per 
hour increase. The directors conceded the men one week's 
ho liday a year with pay. A conference is to be held later to 
di scus s any matters in dispute. 

The tramway committee of the Reading Corporation has 
recommended the installation of trolley buses at a cost of 
about £2-4,000 for the proposed extension to connect Reading 
with the added areas of Caversham and Tilehurst. In 
recommending the trolley buses instead of the motor 
buses, the committee st;tes that should the traffic event­
ually warrant the construction of tramway lines the pole, 
and wires can be used for the tramcars on those routes. 

The House of Lords has decided that a tramway is not 
a railway and must pay rates on it s full net annual value, 
not on one-fourth as in the case of railways. Lord Moul­
ton read the judgment of the House of Lords, in which 
the Lord Chancellor and Lord Shaw concurred. Lord 
Moulton said that a tramway was not in the same position 
as a railway, as the street provided the base for the rails 
and that the loading and unloading platforms were the 
streets along the whole of the tramway route. The com­
pany also reaped the advantage of the great municipal 
expenditure on lighting, cleaning and keeping the streets 
in order. ln his opinion, the contention that a tramway 
was a railway because the cars ran on rails was of no 
moment in this matter. It was his view that the term 
railway was n ot meant by the legislature to cover 
tramways. 

A bill is being prepared for presentation to Parliament 
next session for the construction of a tube railway from 
the Strand to the Crystal Palace on a system differing from 
that of the existing underground railways. The project, the 
cost of which is placed at £3,000,000, is being advanced by 
E. W . Chalmers Kearney, the Australian inventor of the 
high-speed railway system, in which the cars run on a 
s ing le rail with a guide rail overhead. The scheme, as ex­
plained by Mr. Kearney, provides for a "tube" for the 4¾ 
miles to Herne Hill, whence the remainder of the line 
would be above ground, except for the final 500 yd., which 
would be in a cut-a nd-cover tunnel. The six stations­
Westminster Bridge, the Oval, Brixton, Herne Hill and 
the two terminals-would be immediately below the street 
level and reached by short stairways, except that at Herne 
Hill, which it is proposed should be on the level of the 
street. 

R. W. Blackwell & Company, who carried out the elec­
trification of the South London circle of the Brighton 
Railway and the subsequent extension to the Crystal Pal• 
ace, have begun the extension of the electrification from 
Ealham to Croydon via Norbury and Thornton Heath. 
Later on the electrified suburban system will be carried 
as far as Epsom. 

The London County Council has posted notices in all 
its tramcars intimating its intention of at once availing 
itself of the power conferred by the act of Parliament. 
passe d during the past session, to allow straphangers on 
the lower deck of the tramcars during inclement weather, 
and on various holidays and special days, to the extent of 
one-third of the licensed accommodation. It was during 
the miners' st rike of 1911 that the Board of Trade first 
allowed straphanging in the London County Council tram­
cars, when, owing to a shortage in the supply of coal, 
a curtailed service had to be used. Again, in March last, 
when the Greenwich generating station broke down and 
the number of cars running had to be reduced, the Board 
of Trade granted temporary permission for passengers to 
stand in the cars. 

A report has been prepared on the working of the Dublin 
& Blessington Light Railway, which is at present run by 
steam. It is stated that the cost per train mile is no less 
than 19.6d., and this is compared with a similar cost of 3.9d. 
for the electrically worked Lucan tramway as an argument 
in favor of electric traction. A. C. S. 
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N e-ws of Electric Rail w-ays 
N€.w Officers Elected by the United Railroads of San 

.t<ranCISCO 

Jesse W. Lilienthal was for m a lly elected pres ident of th e 
lrn1ted l, a ilroads of San Fra ncisco by a vo t e of til e stock­
holders of that corporation a t a m ee ting h eld on A ug. 28. 
Ot her o tfi ce r s electe d were: vice-president, Cha rles N. 
B lack ; secre tary, George B. Willcutt; treasurer, A. i\l. 
Dahler. l'he ioilowmg directors were named: John A. 
Luck, pres ident Honolulu l'lantati o n Compa ny a nd vice­
president of the Natio na l lee Co mpany; J. C. McKinstry, 
law partner o i President Lilien.thal; A lbert H. Payson, 
president of th e Northwes tern l'ac ific Ra il road; Cha rles N. 
lllack, vice-president of the Unit ed l<.ai lroads under Mr. Cal­
houn; George B. \ Villcut, secretary of the United Railroads; 
\,Vashington Dodge, vice-president of the Ang lo & London­
Paris National Bank, and former city and county assessor 
of San F ra ncisco; A. W. Foste r, capitalist and former presi­
dent of the Northwestern Pacific Railroad; Henry T. Scott, 
president of the Mercantil e Na ti ona l Bank and of the Pacific 
Telephone & T elegraph Company; Leander S herma n, p r esi­
dent of Sherman, Clay & Company; B. S. Guinness, New 
York, representing the banking hou se of Ladenburg, Tha l­
mann & Company. Mr. Lilienthal is ex officio a member 
of the board of directors. 

Following his election, Mr. Lilienthal gave out the fo l­
lowing statement: 

"I have accepted the presidency of the U nited Railroads 
of San Francisco only because of my ambiti on to improve 
the relations between the company on the on e hand and 
the public and public officials on the oth er. The peop le 
may be assured that it will be my aim to confine the activi­
ties of the company strictly to the operation of street rail­
roads, and in a manner that will give full recog nition to the 
duties of a public utility. There will be n o interference in 
_political controversies, and if any attempt ever is made to 
influence public opinion, it will be done openly a nd in the 
name of the company. 

" I hav e no fault to find with those who favor municipal 
ownership, but I believe that if such ownership should 
obtain, the actual operation of the properties can, with the 
greatest good and with the greatest profit to the public, 
be best intrusted to private management under public 
regulation. 

"I shall always be ready t o li sten to any g rievance, eithe r 
on the part of the public or of any citizens, and the public 
may be assured that my endeavor will be to operate the 
roads in such a way as to g ive the people of San Francisco 
the most effic ient service pract icable. Finally, I cordially 
invite the co-operation of a ll good citizens to the end that 
t he duties imposed uron the company may be adequately 
performed." 

Progress on Boston Subways 

Rapid progress is being made on the subway exten sions 
.and new lines n ow under construction by the Boston 
Transit Commi ssion. The Boylston Street subway, through 
the Rack Bay district, is wall ed in and roofed ov"r from 
Kenmore Street, the western portal of the tube, lo the 
v ici nity of Berkeley Street, with the exception of the station 
loca tions at Massachusetts Avenue and Copley Square. 
Contracts w ill shortly be let for the construction of the re­
mainder of the tunnel from Kenmore Street to a temporary 
<:onn ect ion with the Tremont Street subway n ear the Public 
Garden, the total distance betwee n these points being 
7950 ft. The Boston Transit Commission is to report t o 
the n ext Legislature upon th e de sirabl e location of the 
easterl y terminus of the subway, the choice bein g between 
Park Street a nd Post Office Square. A new incline w ill be 
b uilt under the Public Garden in connection with the work. 

Work on the Dorchester tunnel. which is an extension of 
1he Cambrid ge subway eastward t o th e South Station and 
thence southward to the large ce nters of population lyin g 
hetween the harb or and the Dover-Dudley Street-Fields 
Corner district in a gen eral way, is being push ed chiefly on 

th e vVi nt cr and Summer Street sectio n s of the route . The 
tunn el beg in s under the l'a rk Street s tati on of t he Tremont 
Street s ubway, 40 ft. below th e s tre e t ::, urface, and has now 
li ce u comp leted between Trem ont and vVas h111 gt o n '.::itreets, 
be ing under co ns truction at prese nt be twee n \Va shin gton 
and Arch Streets, w here a s tation will be built with passages 
ieading to the Summer a nd Winter s tation s of the W as hing­
ton Street tunnel. Station s w ill be locat ed o n this line at 
Wa shin gton Street, Dewey Square, a point n ear JJroadway 
and Dorchester Avenue, for South Bost on se r vice, and at 
the 1\11drew Square terminus. The total length o f the sub­
way is I r,ooo ft., between l'ark Street a nd Andrew Square, 
the t o tal length of underground line between Harvard 
S4uare an<l A ndrew Square being about 5 mile s as now 
planned. At Dewey Square the tunnel w ill be carried low 
enough to enable a projected rai lroad tunnel to be built be­
tween the No rth and South Station s, and th e lin e will be 
50 ft. be low the street at some points. 

The extension of the East Boston tunnel from Scollay 
Square toward an outlet on the surface in the West E nd 
district is now practically comp leted between Hanov er a nd 
Stoddard Streets. A sta ti on is to be built on this route at 
Bowdoin Square, with a loop permitting various car s to be 
turned back to East Boston, while o thers proceed to Cam­
bridge. About one-tenth of the total exten sion of 2500 ft. 
is now completed. The subway extensions and new con­
strnct ion now in progress at Boston wi ll cost approximately 
$15,000,000 when finished. 

Committee Appointed to Draw Traffic Rules for Cities 

A commit tee up on traffic and publi c safety has been ap­
pointed by the governors of the International Travel Club, 
New York. At the last meeting of the board expression 
was unanimous that the club should proceed at once to per­
form some effect ive work in the interest of users of the 
publi c highways, especia lly in view of the n eed of uni­
formity in traffic regu lations in the larger cities. The 
committee on traf-fic and public safety will meet in the near 
future for the purpose of organizing and will conside1· a 
new code of traffic regulations to be submitted to the proper 
authorities in at lea st fifteen of the principal cities in this 
country and abroad for criticism and suggestions. The new 
ru les and re gulations when finally adopted by the committee 
will be known as the Standard Code of Traffic Regulations 
and w ill be sent w ith recommendations for adoption to the 
municipal authorities in all of the larger cities throughout 
the world. T h e committee is composed of the following: 
Charles Jerome Edwards, chairman; \Villiam Phelps Eno, 
vice-chairman; Howard Elliott, Julius P. Meyer, Edward G. 
Connette, David Beecroft, Charles Henry Davi s, Samuel 
Walter Taylor, Carl H. Page, Albert S. Callan, Burns 
Lyman Smith, Robert Lee Morrell and Frederick H. Elliott, 
secretary of the Travel Club. 

Charles Jerome Edwards, chairman of the committee, is 
a we ll-known traveler and has been an executive officer of 
many clubs, societies and associations, and is at present 
v ice-chairman of the Aero Club of America. \Villiam 
Phelps E no is the author of the present traffic regulations 
now in use in several cities in the United States, as well as 
in London and Paris. Mr. Smith is an extensive trave ler. 
Mr. Taylc,r is editor of tne Rider and Dri"L•er. l\Ir. D avi s is 
president of the National Highways Assoc iati o n, which is 
conducting an exte nsive campa ign in behalf of the good 
roads m ovement. Mr. Beecr oft is directi ng editor of the 
A11to111obilc. Motor Age and Co1111/lcrcial fTc lzicle. Mr. Morre ll 
ha s been prominently identi fied with automobilin g and good 
roads affairs for many years, and has only recently bee n 
•e lected as chairman of the law and ordinance committee 
of the Manhattan Au tomob il e Club. Mr. Page is well known 
as a pioneer automobile distributer and is at the h ea d of the 
large and successful corporation bearing his name. I\Ir. 
Callan is a fo rm er member of the New York State Assembly 
and i" the author of the present Callan motor vehicle law 
of New York State. Howard E lliott is president of the 
New York, New Haven & Hartford Rai lroad. Mr. Meyer 
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is director of the Hamburg-American Line, and Mr. Con· 
nette, formerly chief engineer of the Public Service Com­
mission, First District, State of New York, is president of 
the International Railway, Buffalo. 

In drawing up its plans the committee will take into con­
siderat ion various suggest ions which have been received by 
the club bearing on the safeguarding of traveler s in every 
mode of travel. Consideration is to be given to plans for 
~afeguard ing vesse ls at sea as well as regulations for rail­
r oad and electric railway traffic. Some of these suggestions 
will be fo rwa rded fo r considera ti on to th e Inter state Com­
•n erce Commiss ion. 

Development Plans of Glasgow Corporation 

The Corporat ion of Gla sgow ha s before it a large num­
ber of schemes o f an eng ineerin g or semi-eng ineering char­
acter, all of which will be embodied in a bill which is to 
be submitted to Parliament. Power will be asked for the 
construction of a bridge across the River Kelvin at the 
Botanic Gardens and a n ew road across that bridge for 
the purpose of carrying tramway lines ; for the better 
reg ulation o f stree t traffic, and fo r th e provision of motor 
o mnibuses o n city and subu rban routes w her e the traffic 
is not yet sufficiently developed to warrant the laying o f 
tramway lines. There are also proposals for the construc­
t ion of a new bridge across the Clyde a nd the laying of 
tramway s leading to and from t hat bridge, but these will 
not take definite form until the conclu sion of the inv est iga­
tions whi ch a re at p rese nt be ing made by James Da lrymple, 
manager o f th e Glasgow Co rporati on Tramways, and 
T h om as N isbet , who are in America. The Co rporation al­
r eady has power "to pr ovide a nd run a service of om nibu ses 
in prolongation of existi ng tramway routes, or fo r t es ting 
the amount of traffic a long any route, subject t o the co nse nt 
of th e local authority"; but it wishes more than this. The 
memb er s have noted that the Co rporation of Edinburgh 
ha s obtain ed gen eral powers for the running of omnibuses 
in that city, a nd they wish to have sim ila r powers, so that 
they m ay test traffi c on any city rout e or supplement the 
tramway service temporarily or permanently in any dis­
trict within their area o f service. 

R epresentatives o f the County Council s of Lanark, Ren­
frew and Dumbarton are to meet to consider the proposed 
extension of the Glasgow Co rporation car lines into their 
territory. In view of the int erference with the roads the 
county autho rities deem it advisable that united action 
should be taken to protect their interests. 

There is a motion on the agenda of Glasgow Corporation 
for th e appointment of a special committee to consider 
and report on the question of establi shing a system of 
under g round electric railways between the east and west 
ends o f the city district. It is urged that such a system 
would help to solve the problem of street congestion and 
would facilitate the further expansion of the city. 

Losses on Southern Pacific Suburban Lines 

Even tho ug h it is operat ing 877 suburban trains daily 
out of the Oakland and Alameda moles and ha s carried 
in the la st year about 19,000,000 passengers, the Southern 
Pacific Company is losing approximately $3,250,000 an­
nually o n the suburban e lectric service in A lameda County, 
according to figu r es rece ived from auth oritative sources. 
It is sa id that th e total passenger revenu e for the twelve 
months ended June 30, 1913, was $1,365,707, w hil e the total 
expense was $4,613,262, leaving a deficit to th e company 
of $3,247,555. 

In t he h earing before th e Cali forn ia State Railroad com­
mission on Aug. 7, C. W . Durbrow, an a ttorney for the 
railroad, testified tha_t , without inter est on $46,000,000 in­
vested in the properties and w ith out the taxes, amou nting 
to $5.i,ooo, t he loss on direct opera ting expenses alone was 
$364,000 for the year. With the int er es t , taxes and other 
fixed charges added to this amount , th e figu res g iven above 
are ob tain ed. 

The statement is made by the company that in th ese 
computation s 90 per cent of the items are those exclusively 
for electric train s and not for steam trains. On th e r emain­
ing IO ne r cent , only that proportion is included which can 
properly be· allotted to suburban service. For every mil e 
the Southern Pacific Company carried a passenger on its 

ferries and trains on suburban trips it received less than 
l cent, while the cost of the same service was three times 
as great, or something like 3 1/6 cents. That 1s to say, 
o n all of the 19,000,000 travelers the company los t 2 1/5 
cents for every mile it transported each one of them. Again, 
each passenger, on the average, paid about 7 1/5 cents, re­
gardless of distance, and yet it cost the carrier over 24 cents 
to serve him. On every one of the 19,000,000 passengers 
the lo ss to the company was over 17 cents. According 
to the conipany these statistics are taken from the ac tual 
records of the railroad and from the same reports as are 
submitted by the company to the state and federal commis­
sions. 

The property investment of $46,000,000 is in accordance 
with a detailed exhibit already filed with the State Rail­
road Commission. Interest on it at 6 per cent would be 
$2,772,000. It would thus seem that the passenger earn­
ings are actually only one-half of the interest charges 
alone, to say nothing of the cost of managing the business 
and of paying the state taxes. Six per cent is taken as the 
interest rate in order to be on a conservative basis. Were 
7 per cent to be taken, the loss on the Alameda County 
lines would be $462,000 a year g reat er. It is pointed out, 
further, tha t the equipment of the company at the present 
time is new, and that, therefore, the charges for mainte­
nance a re less than they will be when the equipment is 
older. 

Reaching the Public Through the Newspapers 

In the issue of Aug. 25, 1913, the New York Times 
Annalist published an article, "The Straight Story," in which 
it dealt w ith the subject of corporati ons reaching the public 
through the newspapers. Referring to the instinct of the 
n ew spaper reader for fa ir play and to the m ethod which 
should be adopt~d to place a matter of importance before­
the newspaper reade~ properly, the· Tinies Annalist said in 
part: 

"People hav e a true instinct for fair play. To reach it 
the corporations have only to tell a straight story, tell =t 
directly, a nd tell it explicitly. T old in that way it is 
bound to be interes ting. People will read it, partly because 
it is interesting and partly, if they have the time, because 
they are always willing to hear the other side. That is 
the corporation manager's undeveloped opportunity. If he 
will talk to the public as he talks to his friends at the 
club, he will be amazed, and the more he trusts the public 
the more it will respond. Instead, he hires a publicity 
agent, whose business it is to get disguised advertising 
matter into the new spapers and periodicals. So basically 
is this the publicity agent's work that a secret is some­
times made of his official connection with the corporation, 
so that he may the more easily procure his stuff to be 
printed under misrepresentation of its purpose. When he 
can the publicity agent buys up reading columns and prints 
his matter therein as if it were the editorial product of the 
publication whose space is dishonestly let. It is not so 
much to be said that this kind of work is disingenuous as 
that it is wasteful and ineffective. It ought to be the pub­
licity agent's work to write the case as the corporation 
manager can talk it, and then to bring it straight to the 
pub lic, under plain, unmi stakable legends. 

"The railroads of the East are conducting a campaign 
for higher fr eight rates. They have a case; it may not be 
perfect, but it is a strong case. They are telling it in every 
way but the one effective way. The public does not under­
stand stat istics and p·ercentages and would disbelieve them 
if it did; the railroads are t elling their sto":"y throug h nu­
merou s publicity agents, whose work, for the reason stated, 
is futile; they are telling it in the form of speeches to 
chambers of commerce and boards of trade. The right way 
would be t o take thirty or forty pages of newspaper space 
every morning and evening in all the territory involved. 
and say, simply: 'This is our story. We buy this space 
to tell it and we tell it as we please, unbeholden to the 
favor of editors, without fear of politicians and unhampered 
by traditions of advertising.' And then in that space to tell 
the story of the railroads as any railroad president can teli 
it when he sits down with a few friends to talk shop from 
his heart. Keep figures out; tell the truth; tell secrets; 
visualize railroad service in its physical terms-and it is 
irresistible.'' 
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Attempted Strike at Indianapolis Fails 

The attempted strike of the employees of the interurban 
railways operating into Indianapolis, Ind., called o n Aug. 23, 
~as failed. Some fifty or sixty men, principally from the 
Imes of the Indianapolis & Cincinnati Traction• Co mpany, 
Indianapolis, Columbus & Southern Traction Compa ny, th e 
Martinsville Division of the Terre Haute, Indianapo li s & 
Eastern Traction Company, and th e Logansport Division of 
the Union Traction Company of Indiana, failed to report 
when the strike order was issued, and for seve ral days only 
partial service was operated o n th ese lin es. The main in ­
terurban trunk lines of th e Terre Haute, Indianapolis & 
Eastern Traction Company and U nio n Traction Compan y 
were operated on re gular schedul es without difficulty. Fo l­
lowing the notices posted by C. L. Henry, president of the 
Indianapolis & Cincinnati Traction Company, on Aug. 25 to 
the effect that m en mu st r et urn to work the fo llowi ng morn­
ing at S o'clock if th ey expected to co ntinue in the employ 
of the company, th e m en promptly reported, a nd both the 
Greensburg and Conn ersvill e divisions comme nced ope r­
ating under full schedules. The men in the emp loy of the 
Union Traction Company a t Logansport w ho had gone amt 
received a similar ultim atum and went back to w ork Aug. 
25. On Aug. 27 the rest of the men on the Martinsville 
and Crawfordsville divi sio ns of the Te rre Haute, Indianap­
oli~ & Eastern Traction Company capitu lat ed and as indi­
vidu:i.ls requested that they might be a ll owed to g o back to 
work and abando n al l conn ect ion with the union. Full 
service was restored on th ese division s, which had been op­
erating only about 1.wo-third s of the regular schedule s. 
The m en on th e Indianapolis, Columbus & Southern Trac­
tion Company a nd other line s who did not r eport at th e time 
stated in the nntices posted by the several compa nie s were 
given to understand that t heir employme nt with th e com­
pany had ceased. Me n who r eturned t o work were r ein­
stated at th eir old rate of pay, but were not a llowed to take 
their oid runs. 

City of Seattle Scored by Court in Railway Case 

On the issues involved in the petition of th e city of 
Seattle, Wash., for a court order on the r eceivers of the 
Seattle, Renton & Southern Railway to fill the rig ht-of-way 
on Rainier Avenue between A tlanti c and Bay View Streets, 
Judge A. W. Frater on Aug. 24 filed a memo randum de­
cision, criticising the city officials severely for imp osin g 
annoyances on the railway, and charged that it was the 
action of the City Council in seeking to annul th e fran chi se 
which resulted in throwing the railway into th e hands of 
receivers. In his ruling the judge calls attention to th e fact 
that. the city in December, 1910, passe d an ordinance pur­
porting to revoke the franchise , that it was afterward re­
strained by the federal court from carrying c ut th e plan 
and that since then it has made no attempt to try th e case 
in the United States court and determine the rio-hts of the 
parties. He says in part: "' 

"The city has been planning street improvem ents in th e 
Rainier Valley for several years, knowing all the tim e th a t 
the issues in the federal court case would have t o be de­
termined before the company could be compelled to pay for 
its share of the improvements under th e t erms of it s fran­
chise. This matter resolves itse lf purely to one of common 
honesty and fair dealing. The city ha s paralyzed th e rail­
way's property by declaring it s franchi se forfe ited as well 
as in many o ther petty ways, and yet asks th e court to 
compel its r eceivers to carry out this one provi sio n of its 
fra nchi se which requires the company to pay it s share of 
s tree t improvements. This is so clearly unju st that no 
cou rt should be expected to lend itself to the carrying ou t 
of any such program." 

Jnd ge Frater declares that all the court s and th e receive rs 
are trying· to do is to hring all co nce rn ed togeth er in a 
quick and fair transactio n for the sale of the property of 
t he comp any to the ci ty on a basis acceptahle to th ose who 
have invested their money in the property, and as desired 
by th e people of Seattle, especially by th e resident s of the 
Rainier Valley. 

The developments in the n egotiations for th e sale of the 
property of the company to th e city have been followed in 
the ELECTRIC RAILWAY JOURNA L. 

Details of Routes and Costs of New San Francisco 
Municipal Lines 

The fo ll owing details of routes and cost s s how how the 
proceeds of the issue of $3,000,000 of bonds vo ted in San 
Francisco on Aug. 26 wi ll be used in extendin g t he munic­
ipal railway system: 

Van Ness A venue Line.-Co st, $479,200; doubl e- t rack 
road froni Market Street to Fort M ason, 2.07 mil es; w ill 
carry most of the traffic from south of Market S tree t to 
the Exposition site, the tran sfe r traffi c from Gea ry Stree t 
an d some from Union Street. 

P otrero Avenue Line.-Cos t, $348,800 ; fro m P otrero and 
Twenty-fifth Streets, over Marip osa, F lo rida and T we lfth 
Streets to Marke t, thence one block to conn ect with Vau 
Ness lin e; distance, 2.2 mi les. 

Un ion Str~et Lin e.- Es ti1~1 a ted cos t, ra il s and equipment, 
after franchise reverts to city, $779,400 ; 3.78 miles lo ng . 

Nort h ~oint Line.-Cost, $235,600 ; ou t Co lumbus Ave nue, 
from Union Street and Colu mbu s to No rth P o int Stree t, 
thence to foot of Van N ess A venu e ; di stance, 1.05 mil es. 

Steiner Street Line.-Cost, $II 9,700; extension of Unio n 
Street lin e from Union to Gree nwic h , t hence to Sco tt Stree t 
and Chestnut. 

Stockton Street Line.- Cost , $229,200; throug h th e tunnel 
from Market, I mile, to junction with Un ion Street lin e 
at Columbus Avenue ; shortest line to E xposition. 

Chestnu t Stree t Lin e.-Cost , $225,100 ; Van Ness Ave nue 
t o Devi sadero Street, r mi le, fo rmin o- loop w ith Steiner and 
Union Street lines. "' 

Church Street Lin e.- Cos t , $500,000; out M arke t Street 
fr?m Twelfth to Church , th ence to Th ir t ieth Stree t, 2-45 
miles. 

California Stree t Line.-Cost , $500,000 ; co nn ec ti ons w ith 
the Geary Street line p robably w ill be built on so m e stree t 
near Argue llo Boulevard and at Thirty- third Ave nu e, a s 
th e franchise for the present lin e ha s expi red betwee n F ir st 
and Thirty-third A venues. 

Report on Toronto Valuations Expected Soon.-Mayor 
Hacken, of T?ronto, Ont., expects that the expe rt s' report 
on the va luat ion of the property of the Toronto Railway 
a nd the Toronto Elect ric Light Company wi ll be ready by 
Sept. 6. 

Omnibus Application in New York.-The Board of Esti­
n:iate of New York has under consideration the applica­
t10n of George W. Loft and others fo r a franchise to 
operate a large number of m oto r omnibuses in the borough 
of Manhattan. 

Fare Charged on St. Louis Municipal Waterworks Rail­
way.-On Ang. rS the city of St. Louis inau o-urated th e 
po licy of carrying passengers on the Municipal \Vaterworks 
Railway fo r a s-cent cash fa re. Eight tickets are sold for 
25 cents. Tickets good fo r ch ildren under twelve years old 
are sold eight for 25 cents. The city ha s been carryin g 
passe~ger: free by issuing individual and annual passes. 
The lin e 1s a ve ry short one a nd was built primarily to 
accommodate the emp loyees of the waterworks. 

Fares on Toronto Civic Lines.-A 2-cent fare with six 
tickets for ro cents, for th e St. Clair Avenue C

0

ivic Line , 
Toronto, Ont., was determined on recently by the Board 
of Cont rol, in the abse nce of Works Commissioner Harris 
w ho had recommended a S-cent fare. There was some di s~ 
cussion as to the advisability of making the rat e 2 cents 
flat , but the Mayor thought that it would be awkward for 
the public and condu cto rs alike. Re gret was expres sed 
that the 2-cen t fare had been established on the Gerra rd 
Street line. The opinion prevail ed, howeve r , th at a uni ­
form rate for a ll civic lin es w ould be m ost sa ti sfacto ry. 

Valuing the Properties at Seattle.-The Public Service 
Commission of the S tate of Washington has a nnoun ce d th a t 
the physical valua tio n of interurban railroad property in t he 
vicinity of Seattl e is now being m a de by t he de partment's 
t 11 g in eerin g fo r ce a nd that like va luation s a re a lready 
planned for th e lin es operating in Seatt le w hich a re affected 
by th e re cent federa l court ru lin g against the Sea ttl e city 
or dinance requiring the sale of 4-cent ticket s on th e cars 
as heyond th e jurisdiction of th e city. Just how soon the 
matter w ill be r each ed by the commission could not be an• 
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noun ced, t hough it is expe cted t o be taken up at an early 
date, <c omparatively. 

University Chair for Public Utility Valuation.-The estab­
lishment of a cha ir in the U nive r sity of Missouri to g iv e in­
struct ion to young men on t he subject of phys ical va luat ion 
and app ra isement c:i f public utilities of every char acte r is to 
be recomm ended to th e curator s of the unive r sity by J ohn 
M. Atkin son, chairm an of the State P ublic Service Commis­
sion. The underlying m otive fo r this step is the desire to 
have such a course op erated in co nn ectio n with the eco­
nomic and eng in eering departments, the graduates from 
which might be taken into the emp loyment of the commi s­
sion. 

Detroit Arbitration Hearings Adjourned.-At the request 
of W. D. Mahon, th e board of arbitration which has been 
holding hearings in regard to the terms of service of the 
emp loyees of t he Detroit (Mich.) U nited Railway ad­
journed its hearings o n Aug. 27 until after th e annual con­
vention of the A m algamated Association of Street & Elec­
t ric Railway Employees to be held a t Salt Lake City. It is 
probab le that Chairman Naylo n will ca ll n o further meet­
ings until about Sept. 16. No formal work was done by 
the board on A ug. 27, although som e of the points in dis­
pute were discussed by W. D. Mahon and F. W. Brooks, 
general manager of th e company. 

Action Postponed on Steinway Tunnel Proposal.-The 
Board of Estimate and Apportionment of New York has 
postponed ac tion on the proposition submitted by the 
Public Service Commis sion of the First District in Juiy for 
the r econ struction of the St einway tunnel for t emp orary 
oper a tion by th e Interborough Rapid Transit Company. 
The Interborough Rapid Transit Company is willing to 
reconstruct the tunnel at cost plus 15 per cent, but in July 
the P ublic Service Commission adopted a r esolution cutting 
down the extra allowa nce to ro per cent. The company 
in sis t s up on rece ivin g 15 per ce nt. The Board of Estimate 
a nd Apportionm ent wi ll refer the proposed contract back t o 
the commission. 

Chicago Terminal Plans.-A number of public-spirited 
citizens of Chicago, Ill., have o rganiz ed and provided funds 
fo r th e purpose of securin g comprehensive information and 
experf and disinterested conclusio ns with respect to the 
best and most pract icab le solution of Chicago's railway 
terminal problem, w hich ha s been made pressing by the 
des ire of the Penn sylvania depot group of roads to improve 
th eir fac ilities. The movement is in no se nse a ntagonistic 
to the efforts of the Cit y Council to arrive at the des ired 
,,o lu t ion through the employment of John F. Wallace. It 
is sim ply more comprehensive. T he city could give Mr. 
"'Nallace only $ro,ooo with which to start. The citizens' 
termina l plan committee proposes to raise $roo,ooo and ha s 
$65,000 a lr eady pled ged. It has retained Bion J. Arnold to 
direct the investigation. 

Ohio Public Utilities Commission Organizes.-The Ohio 
Public Utilities Commission organized on Aug. 22 with 
Judge Oliver H. H ugh es as chairman. Judge W. L. De­
cha nt, Middletown, was ill at Battle Cr eek, Mich., and was 
not ab le to meet Judge Hughes and E. W. Doty, the 
oth er two members. C. A. Radcliffe, secretary of the old 
commission, will be secretary of the new commission, a nd 
0. P. Gothlin , of th e forme r commission, will be sup erin­
tendent of the bureau of rates and service. J . C. Sulli­
van , the third member of the old commiss ion, who was 
slated as head of a department in the new organization, 
will enter private business in Columbus. Charles C. Mar­
shall, who was special counsel of the Public Service Com­
mission in the Attorney-Gen eral's office, will continue in 
the same capacity w ith the new commi ssion. Mr. Dechant 
has since died. 

Municipal Line Suggested for Swope Park, Kansas City.­
Members of th e park board of Kansas City, Mo., have sug­
gested that the city build an electric railway in Swope Park, 
extending from the entrance to the zoo, lagoon, lake and 
other poin ts of interest. A fare of 5 cents would be charged 
o n this line. The proposal was advanced at one of the 
re cent conferences in regard to the new franchi se for the 
Metropolitan Street Railway. Mayor Jost said he feared 
the p lan to have the Metropolitan Street Railwr-Y build the 
line would not fit in w ith the scheme of the proposed fran-

chise, w hich does not contemp late any more exte nsions 
than are absolutely nec essary. He suggested that the park 
be ard issue bonds and construct a line through the park, 
and that an a rrange ment be ent er ed into with the l\l e tro­
politan St reet Ra ilway to sell the city power and r ent it 
rhe nece ssary cars. 

Progress of Electrification at Portland.-It is expected 
that tn e Portland, E uge ne & Eastern Railway, Portland, 
Ore., will be r eady about Dec. r, 1913, to run electric trains 
on Fourth Street, Portland, into the Willamette Valley 
a long the w est side of the river. Outside the city limits 
th e work of elect rification is going on steadily. The new 
loop lines at H ill sbo ro, For est Grove and Newberg, together 
with new substations at each of th ese cities, have been com­
pleted a nd the bonding of the rails is all finished as far as 
McMinnville. N inety per cent of the overhead work, poles, 
hi g h-tension and fee der wires is completed to the same 
point. Power will be supplied by the Portland Railway, 
Light & Power Company, which will deliver current at 
60,000 volts at the substation of the Portland, Eugene & 
Eastern Railway at Oswego. There it will be transformed 
into 13,200 volts and supplied to the feeders at 1500 volts. 
This current will serve the line as far as Independence, a 
contract with a Eugene power company providing for 
energy on the south half of the line when completed .. 

PROGRAMS OF ASSOCIATION MEETINGS 

New York Railroad Club 

The next regular meeting of the New York Railroad 
Club will be held at the building of the United Engineering 
Societies in New York on Friday evening, Sept. 19, 1913, at 
8 o'clock. William Walter Wheatley will present a paper, 
''Railway Economy versus Political Economy." 

Keystone Railway Club 

The seventh m ee ting of the Keystone Railway Club will 
be held in th e pavilion on Mount Penn, Reading, Pa., on 
Sept. r6. A special car will leave Fifth and Penn Streets, 
Reading, at 9 a. m. to t ake members to Mount Penn station. 
The entertainment committee has arranged for music and 
flowers and for a chicken and waffle dinner, which will be 
served at $1.25 a plate at th e hotel near the pavilion. The 
program of papers which are to be presented at the meeting 
fo llows: 

Paper, "The P revention of Accidents," by W . B. Rock­
well, manager of the Eastern Pe nnsylvania R ailway, Potts­
ville, Pa. 

Paper, "Air-Brake Maintenance," by W. G. Kaylor, of the 
Westinghouse Traction Brake Company, New York, N. Y. 

Among the questions p repared for th e question box dis­
cussion are the following: 

Is a lined or solid journal considered best for city serv­
ice? 

Why has the Pennsylvania Railroad for the past few 
months been placing four-hole plates on new track work as 
against six-h ole plates? 

What is the proper method to record the consumption of 
curr ent for motorman's record-time clock, ampere-hour or 
watt-hour m eter? 

\i\That percentage of drop should be allowed on motor 
fie ld s before they are condemned? 

What should be th e maximum and minimum weight of a 
scrap brake shoe? 

Which brake shoe wears steel wheels the most-hard or 
soft? 

Which is better for car cl eaning-soap water or car-clean­
ing compound? 

Has the hardened steel bushing and pin been a success for 
brake and beam levers? 

What mileage should a car make before being overhauled 
and inspected? 

Which is the best method of testing motor fields and 
armatures-transformer, drop volt or telephonic? 

How often should armature and axle bearings of modern 
type motors be oiled and inspected? 

Would it be better to change the design of the association 
standard brake-shoe heads or use a more durable material to 
overcome excessive wear? 
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Financial and Corporate 
Stock an d Money Markets 

Sept. 3, 1913. 
The se lling m ovem ent which set i11 o n Sept. 2 on the New 

Yo rk Stock Exchange conti nued at th e opening of bu s in ess 
o n the exchange to-day. Stocks worked s ti ll lowe r in th e 
second hour of business and in the early af ternoo n brokers 
reported co ntinued liquidation. On th e d ecline the market 
showed an increased volume of dealings. In the las t hour 
fractiona l recoveri es occurred from th e ex treme low point. 
Rates in the money market to-day were: Ca ll , 2½ @ 3 per 
cent; sixty days, 3¾@ 4 per cent; nin ety day s, 4½ per cent; 
four, five and six months, 4}i @ S per cent. 

T he Phi ladelphia market wa s irregula r to-day. The trad­
ing was broad, bu t t he vo lume of transactio ns was small. 

The d ealings on the Chicago market cove red a wide range 
of issues w ith a considerable vo lume of transactions. The 
bulk of the bond tran sactions was in Chicago Rai lways s's, 
Series B. 

T he Boston market was weaker to-day, although there 
was a slight recove ry in the specialti es near th e close. 

A steady to ne was displayed on the Stock Exchange in 
Baltimore to-day. The demand for bonds lessened, th e sa les 
to-day tota lin g only $9,500. 

Q uotation s of t raction and manufacturin g securities as 
com pa red w ith last week follow: 

Aug. 27 
American Rrake S hoe & Foundry (common).......... 91 
American Brake Shoe & Fo,111dry (preferred) ....•.... 132/~ 
American Ci ties Company (common) .................. 36 ½ 
American Cities Company (preferred)............... 64 ½ 
American Light & T raction Company (common) ...... 347 
A merican L ight & Traction Company (preferred ) ..... 104 
A merican Railways Company........................ 38 !i 
A u ro ra, E lgin & Chicago Rai lroad (common).. ....... 40 ½ 
Au ro r a, E lgin & Chicago Rai lroad (preferred)........ 82 
Boston E levated Railway..... ........ .... ... ..... .. 38 
Boston Submban Electric Companies (common)..... . n~ 
Boston Suburban El ectr ic Companies (preferred)..... 55 
Boston & Worcester E lectric Companies (common)... *8 
Boston & Worcester Electric Companies (preferred).. 42 
Brooklyn Rapid Transit Company..... ........ .. .... . 89 
Capital Traction Company, vVashington. . . . . . . . . . . . . . 11 5 
Chicago City Railway ......... ...... ............... *1 70 
Chicago Elevated Rai lways (common) ...........•.... *25 
Chicago Elevated Ra ilways (preferred) .............. *70 
Chicago Railways, ptcptg., ctf. 1... . . . . . . . . . . . . . . . . . 94 
Chicago Railways, ptcptg., ct£. 2 . . . . . . . . . . . . . . . . . . . . 30 ?i 
Chicago Railways, ptcptg., ctf . 3... . . . . . . . . . . . . . . . . . 8 
Chicago Railways, ptcptg., ct£. 4. . . . . . . . . . . . . . . . . . . . 3 
Cincinnati S treet Railway ........................... 102 ½ 
Cleveland Railway .................................. 103 ½ 
Cleveland, South western & Columbus R y. (common)... *5 ½ 
Cleveland, Southwestern & Colu mbus Ry. (preferred) .. *JO 
Columbu s Railway & Light Company................. 18 
Columbus Railway (common) ............... ......... 69 ½ 
Columbus Rai lway (preferred)........ . . . . . . . . . . . . . . . 88 
Denver & Northwestern Railway ............•........ *104 
Detroit United Rail way ...................•...... ... a80 
General I:lectric Comp2ny ........................... 145 ¼ 
Georgia Railway & Electric Company (common) ...... 114 ½ 
Geo r gia Rai lway & Electric Company (preferred)..... 83 
Interborough Metropolitan Company (common)....... 16¼ 
Interboro'.!gh l'vietropol itan Company (preferred)...... 62½ 
International Tracti on Company (common) .... ... .... *JO 
International Traction Company (preferred) ... ....... *95 
Kansas City R ailway & Light Company (common) ...• *18 
Kansas City Ra ilway & Light Company (preferred) ... "37 
Lake Shore Electric Railway (common).............. *5 
Lake Shore Electric Railway (1 st preferred) .......... *92 
Lake Shore Electric Railway (2d preferred) . . . . . . . . . . *26 
Manhattan Rail way ................................. 128 
Massachusetts Electr ic Companies (common) .••...... 14 
Massachusetts Electric Companies (preferred) ........ *71 ½ 
Milwaukee Electric Railway & Ligh t Co. (preferred).. 95 
Norfolk Railway & Light Company.................. 25 
North American Company........................... 71 !1 
Northern Ohio Light & Trac tion Company (common).. 60 Ji 
Northern Ohio Light & Traction Company (preferred) .alOO 
Philadelphia Company, P ittsburgh (common)......... 43 ¼ 
Philadelphia Companv, Pittsburgh (preferred)........ 40 
Philadelnhia Rapid Transit Company.... ....... ... . . . 23 
Portland Railwav, Light & Power Company.......... 55 
Public Service Corporation ....... .. .. ............... 109 
Third Avenue Rai lway, New York.. .. ............... Jn~ 
Toledo T raction, Light & P,iwer Company (common) .. 
T.,ledo Traction, Light & Power Companv (preferred). 
Twin City Rapid T ransit Co., Minneapolis (common). 105 ¼ 
Union Traction Company of Indiana (common)...... *5 
Union Traction Company of India na (1st preferred) .. *80 
U nion Traction Company of Indiana (2d preferred) .. *20 
Un ited Rys. & Electric Company (Baltimore)......... 27% 
United Rys. Inv. Company (common) ... .... ,........ 21 
United Rvs. Inv. Company (preferred).............. 39½ 
Virginia Rail way & Power Company (common)...... 52 
Virginia Railway & Power Company (preferred)...... 91 
Washington Ry. & E lec tric Company (common) ...... , 891/, 
Washington Ry. & Electric Company (preferred)..... 88 
W est End Street Railway, Boston (common) .• .••..... 72 
W est End Street Railwav. Bo~ton (preferred)........ 88 
W estinghouse Elec. & Mfg. Company................ 72½ 
W estinghouse Elec. & Mfg. Company (1st preferred), 114 

*Last sale. a Asked. 
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ANNUAL REPORTS 

Easton Consolidated Electric Company 

T he co mparative co nsolidated s tat ement o f in com e, profit 
a nd los s of th e E as ton ( J' a.) Con solidated E lect ri c Co m ­
pany for t he y ears ended D ec. 31 , 191 r a nd 19 12, 1s as 
fo ll ows: 

1912 
Gross reve nue-rail way lines .. .................... $427,536 
Opera tin'( ex penses, includ in g prr,vi sion for depre-

cia ti on and paymen t of da ma!.{e cla ims . ........... 277 ,298 

Ea rnings fr om oper ati on . . . . . . . . . . . . . . . . . . . . . . $150,238 
D edu e;t: 

I nterest on bonds, taxes. e tc.................... 53,239 
Deficit- Eastern Amu .,c:ment Co mpany ............ 2.663 

T otal compa ny deduct ions.... . ............... ~55,902 

N et earnin gs fr om opcrati <' n of ra il way lines...... $94,336 
Edison Illumina ting Compa ny: 

Rentals, less taxes a nd ~x penses... .. . . . . . . . . . . . 24, 71 9 
Int cre,t r eceived. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

Total earnings . ..... .. .... . .... . .............. $ 11 9,1 19 
Deduct charges of Eas te rn Conso lid:. tcd Elec t r ic 

Company: 
Interest on colla teral trust bonds . ............. 61,850 
Expenses a nd taxes. .... ... .. .... . . . . . . . . . . . . . 7.835 

Net earnings . . .... .. , . ....... . .. . .. .......... . , .. 
L ess : . 

Taxes paid applyin g to prior years . ............ . 
Loss on carrousel sold .. . .. ..... . .. ...... . . ... . 
Di vidends paid . . .. . ....... . . . . . .. . ........ .. , .. 

$49,434 

3,884 
2,1 70 

30,000 

Total deduc t ions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 6, 05 4 

S u rplus ... .. .. .. .... .. ...... . ..... , ........ , • . . . $ 13 ,380 

1911 
$401,736 

258, 759 

$142,977 

51,9 13 
3,585 

$55,498 

$8 7,4 79 

27,792 
95 

$115,366 

61,850 
7,842 

$45,674 

15,000 

$15.000 

$3G,674 

Joseph S. Love ring, pres ide nt of the company, says in 
part in his r eport to the stockholders: 

"There has been no material change in the m il eage of 
rai lway during the year. Your company owns o r controls 
53,847 miles of railway ex t ending from Easton to Bethle­
hem, South Bethlehem, Nazareth and the town of Phillips­
burg, N. J. 

"The car equipment consists of fifty-five passenger cars 
fu lly equipped, t en service cars and thirty-six open car 
bodies. 

"Gross revenue from the railway lines for the year ended 
Dec. 31, 1912, increa se d $25,799, 6.42 per cent. The in cr ease 
in the number of passengers carri ed was 6.31 per cent. 
Passenger r ece ipts increased 6.4 per cent and car mileage 
1.28 per cent. The operating exp ens es for 1912 were 64.85 
per cent of the r evenu e, an increase of 0.44 per ce nt 

"Net earnings from th e oper at ion of railway line s amou nt 
to $94,336; net receipts fr om th e Ediso n Illuminating Com­
pany, $2.,i.783: t o ta l, $ 119, l r9, o r a n in crease of 3.25 per cent. 
The fixed cha rges of the Easton Consolidated Electric Com­
pany and it s expe ns es, amounting t o $69,685, are deducted, 
leavin g net earnings for the year of $49,434 (6.59 per cent 
o n th e paid-up capital stock), out of which dividends of 4 
per cent, or $30,000, were paid, a nd also $3,884 fo r taxes due 
in 19ro-1r not paid, pending litigation. The surplus for the 
year of $13,380 transferred to the general surplus accou nt 
increase d the credit in that account at D ec. 31, 1912, to 
$141,964. 

"Current asse t s have increased over $35,000 and the 
bonded debt of the Easton & South Bethlehem Transit Com­
pany has been reduced $5,000. The reserves have increased 
approximately $25,000." 

Glasgow Cor pora ti o n Tramway 

The nin eteenth a nnual report of the tramways committee 
of the Co rporation of Glasgow conta in s an exhaustive 
resum e of the fina ncial condition and opera tions of the 
Glasgow Municipal Tramways during the year ended May 
31, 1913. Bes ides the usua l r eve nue, expense and capital 
account s th e repol't contains t ables of weekly a nd yearly 
traffi c r eve nu e, the va luations of various compo nent lines, 
a li st of all sections of th e permanent way a nd tables of 
routes, stages and fares. 

The gross revenue for the year sh ows an increase of 
£29,327 as compar ed with that of the preceding year , and 
the average traffic revenue per car m ile has been decreased 
from 10.561d. to ro.364d. The working expenses increased 
£36,706, or o.r37d. per car mile, t hi s increas e being mai nly 
due to hig her wages, extra expenditure incurred in perma­
nent way maintenance , Pinkston fuel and the large r amount 
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paid in local taxation. As a result of the increased working 
expenses the net revenue was only £392,196, against £4o8,-
435 the previous year, largely owing to the increase in dis­
tance granted to halfpenny fares. Including interest on 
investments and rental, the total net revenue was £450,827, 
of which £417,824 was required to pay interest and provide 
for sinking fund payments and amounts carried to depre­
ciation and permanent way renewal, leaving a net balance 
of £33,003, which was paid over to the common good. 
Last y ear the sum so paid over was £52,067. 

The net amount of borrowing powers of the company 
as of May 31, 1913, was £2,640,089, the amount borrowed 
£2,479,408 and the balance of unexhausted borrowing 
powers £160,681. 

The increase in capital expenditure during the year was 
£161,407, making a total of £3,694,143 on May 31. After 
adding £215,756 out of current revenue to the depreciation 
fund and deducting £48,721 for track renewals, etc., the 
balance in the depreciation and permanent way renewals 
fund on May 31 was £1,873,247. Through an addition of 
£96 realized from sales of obsolete plant in excess of book 
value, and a subtraction of £8,848 for alterations to cars, 
road widenings, etc., the general reserve fund was £39,362 
at the end of the fiscal year. 

The total length of tramways owned by the Corporation 
of Glasgow is over 196 mile s, of which over 148 are in the 
city itself. The Corporation has decided to ask power to 
vote extensions to the tramways of more than 15 miles. 

Detailed statistics in th e report show that the average 
fare paid by a passenger was .776d. and that the average 
working ex penses per passenger were .477d., so that each 
of the 311,000,000 passengers yi elded a net profit of three­
tenths of a penny. The halfpenny fare now yields 39 per 
cent of the receipts, while th e penny fare yields only 36 per 
cent, nearly two out of every three passengers taking half­
penny fares . 

The capital liabilities amount to £3,553,584. To meet 
these the department has a sinking fund, a depreciation and 
permanent way renewals fund, and a small general reserve 
fund, amounting in all to £3,153,822. The net capital liabili­
ties on the undertaking are therefore only £399,762. 

Great Berlin Street Railway 

The report of the Grosse Berliner Strassenbahn (Great 
Berlin Street Railway) for the calendar year 1912 has been 
made public. The number of passengers carried in 1912 
was 463,300,000, as compared with 447,000,000 in 1911; the 
gross earnings from all sources in 1912 were $11,395,993, as 
compared with $rn,871,014 in 1911; the car miles in 1912 were 
64,846,991, as comriared with 62,919,500 in 19n. The total 
expenses per car mile in 1912 were 16.88 cents, as compared 
with 16.81 cents in 1911, and the ratio of operating ex­
penses to gross earnings in 1912 was 56.66, as compared 
with 54.99 per cent in 191 I. Salaries and wages in 1912 
were $3,923,534, as compared with $3,611,688 in 1911. The 
company also spent $235,756 in 1912 for welfare work, as 
compared with $238,602 in 191 I. The sum of $878,228 was 
required in 1912 for the maintenance of rolling stock, as 
compared with $778,942 in 1911; $60,605 was spent in 1912 
for office and carhouse maintenance, as compared with 
$48,695 in 1911; $1,340,411 was spent in 1912 for the pur­
chase of electrical energy, as compared with $1,272,700 in 
1911; $333,594 was spent in 1912 for maintenance of way, 
including feeder system, as compared with $227,609 in 1911; 
$218,339 was spent in 1912 for damages and injuries, of 
which $113,782 was put aside for reserve. 

The total trackage of the system in 1912 was 353, com­
pared with 338 miles in 1911. The number of motor cars is 
1757 and of trailers rn91. After setting aside the usual 
amounts for the various depreciation, amortization and sink­
ing funds, etc., and paying to the municipalities $826,656, 
the directors declared a dividend of 8½ per cent on the 
stock capitalization of $25,020,600. 

The company reports 12,107 employees. The pension 
society, of which 8797 employees were members, has a fund 
of $2,765,850, from which 568 incapacitated employees and 
163 widows received allowances. The membership of the 
sick benefit fund numbered 12,406 in 1912, as compared with 
II ,707 in l91I, 

The number of car miles for 1912 was 64,826,991, of which 
approximately 79 per cent was motor car mileage. This 
mileage was 3.03 per cent greater than the preceding year. 
The average number of passengers carried daily in 1912 
was 1,265,847, as compared with 1,224,658 in 19n, equivalent 
to 3584 passengers per mile of track. The greatest number 
of passengers carried any one day was 1,412,538. During 
the year eighteen people were killed, 146 were severely in­
jured, and 943 were slightly injured through their own negli­
gence; six were killed, twenty-six severely injured and 289 
slightly injured through the negligence of others. In addi­
tion, four people were severely injured and thirty-eight were 
slightly injured through causes unknown. 

Vienna Municipal Tramways 

The report of the Vienna Municipal Tramways for the 
fiscal year 1912 shows that the company operated 159,539 
car miles daily on 149 miles of single track and carried an 
average of 845,585 passengers a day. The average daily 
revenue was $26,938. The railway has 1254 cars and1442 trail­
ers, which are operated at an average schedule speed of 7.3 
m.p.h. The latest rolling stock of the company comprises 
vestibuled cars with separate platform aisles for exit and 
entrance. These cars are also furnished with commutating 
pole motors. An experimental double-deck car has also been 
constructed. The total seating capacity of the rolling stock 
is 57,375 and the permissible standing room, 49,473. The 
maximum traffic day was Nov. 1, 1912, when 965,000 pas­
sengers were carried in 1191 motor cars and 1386 trailers 
for a total distance of 194,049 miles, using the services of 
6700 platform m en. A popular traffic innovation was the 
introduction of "winter sport'' cars on which the passengers 
were permitted to carry snowshoes, skis, etc. 

The electric lines carried 309,484,129 passengers for a total 
of 30,375,660 car miles. Of thi s mileage 52 per cent was 
performed by motor cars and 48 per cent by trailers. The 
average earnings per car mile were 16.77 cents. 

The total number of injuries was 3IO, of which 205 were 
slight, ninety-nine severe and six mortal. Only 16 per cent 
of the accidents were due to crossing the tracks. 

The undertaking employed 11,738 people, including the 
2246 motormen and 4638 conductors. The total expenditures 
for employees, including welfare purposes and uniforms, was 
equivalent to more than one-half of the gross earnings. The 
report of the sick benefit fund shows an average of ten and 
one-tenth sick days per member for the year. The ratio 
of operating expenses, including welfare work, to gross earn­
ings was 70.3 per cent and, exclusive of welfare work, 64.3 
per cent. The total earnings for the year were $9,863,076. 

Questions and Answers Under Uniform System of Accounts 

Another series of tentative answers to questions raised 
in connection with the uniform system of accounts estab­
lished by the Interstate Commerce Commission is pub­
lished below. Agreement on these answers, as on those 
published previously in the ELECTRIC RAILWAY JOURNAL, 
has been reached by members of the committee on a 
standard classification of accounts of the American Electric 
Railway Accountants' Association and representatives of 
the commission. As these answers have not yet received 
the formal approval of the commission, however, it should 
be understood that the decisions do not represent its final 
conclusions and that they are subject to such revision as 
may be thought proper before final promulgation in the 
accounting bulletins of the commission. 

Q. To what account should an electric railway company 
charge the loss resulting from a fire which destroyed a 
station building not covered by insurance? 

A. If the building is not to be replaced, its cost should 
be credited to Road and Equipment Account No. 28, "Sta­
tions, Waiting Rooms and Miscellaneous Buildings," and 
charged to profit and loss. If it is to be replaced, the cost 
should be charged to operating expenses and not to profit 
and loss. 

Q. Is it permissible to make an apportionment of rent 
paid for the use of land occupied by a building used in 
part as a carhouse, in part as a repair shop and in part 
as a storeroom? 
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A. Th e rent may b e apport ioned o n a n equitab le basis 
a m o ng Aceounts No. 67, "Carhou se Expen ses," N o. 39, 
"S hop Exp enses," and No. 85, "S t or e Expe nses," in t he 
class ifi ca tion o f Ope rating Exp en ses o f E lee trie Ra ilways. 

Q. What ac count sh ould be charged with th e cost of re­
pa irs t o a tr a n sform er loca t ed on a pol e o uts ide of a s ta tion 
buildin g for the purpose o f s t epping dow n hig h- te n s io n 
current in o rder to furni sh elec trie lig ht for th e s ta tion? 

A . Opera ting Expe nse A ccount N o. 65, "S t a tio n Ex­
pe n se s." 

Q. T o wh a t account sho uld a n elec tric r a ilway compa ny 
cha rg~ th e cos t of la bor a n d m a te ria l r equired for r epa ir s 
to tra n sform er s a nd m eter s a nd w iring u sed in connect ion 
w ith th e sa le of power to som e pa tro ns a long th e line? 

A . Opera ting Expe nse Account No. 23, " Di s tribu t ion 
Sys tem ." 

Q. A n elec tri c ra ilway comp a ny se ll s curren t for ligh ti ng 
a nd power direc t ly from th e t ro lley line. W ha t accoun t 
should be cha rged w ith t he fi r s t cos t of met er s in sta lled 
in connec tion w ith t hi s bus in ess a nd t he cost o f r ead ing 
t h e m eters? 

A . T h e cos t of in sta lling m eters fo r t he pu rpose described 
,; ho uld be cha rged to R oad a n d Eq uipmen t Accou nt No. 
22, "Dist ri butio n Sys tem ." No charge shou ld be made for 
t he w ages of a n em p loyee w ho reads th e m e te rs if t he work 
is in cidenta l t o hi s o rd ina ry duti es. 

Q. What account s hould be credited w ith t h e amoun t 
o f a tra inma n 's depos it no t ca ll ed fo r o n his leavi ng t he 
se r vice of th e compa ny ? 

A . If th e compa ny chooses t o close th e liabi lity accoun t 
fo r such a deposit , th e a m ount should be credit ed to p rofit 
a nd loss. 

Q. A company o per a t es a coal mine as a co-ord ina t e de­
p a rtment, th e railwa y depa rtment furni shin g car s t o ha ul 
material for bo th m a intena nce and constructio n in th e coal­
mining department and r endering bill s for th e cos t o f power 
used, the eost of maintaining th e cars and th e w ages o f the 
train crews. To what account should th e ra ilway de­
partment credit amount s so received? 

A . The amounts r eceived fo r p ow er and th e maintena nce 
o f the cars should be credited t o th e "Othe r O peratio ns­
Cr." accounts, No. 4-1 and No. 59 r espectively, whil e th e 
a mount s received for wages o f th e train cr ew s sho uld 
he credit ed to th e ac counts t o whi ch th e w ages w ere o r igi­
nally charged. 

Q. To what ac count sh oul d th e cos t o f trac ing clo th a nd 
b lu eprint paper u sed by th e e ng in eering depa rtment be 
c harged? 

A . Operating E xpen se Account No. 8-1-, "S tation ery a nd 
P rinting." 

Q. \ Vhat accounts sho ul d be cha rged w ith the cost of 
co nst ru cting an d m ai nt ain ing a lin e of ra ilway on righ t-of­
way held under p erpetu al lease? 

A . T h e cos t of construction sh ould be charged to the 
a ppropriate accounts in t he class ificat ion of Exp enditures 
for Road Equipment , and t he cost of main te nance t o oper­
a ting expenses. 

Q. To w h at account shoul d be charged t h e wages paid 
to flagmen employed t o faci;itate car m ovem ent during 
renewals of track? 

A. Operati ng_ Expen se Accoun t · No. 62, " Miscellaneous 
Car-Service Employees." 

Acquisition of Ameriean Cities Company's Ccmm :m S tock 
by United Gas & Electric Corporation 

Reasonab le assuran ce has been r ece ived th a t th e U nitetl 
Gas & E lec tr ic Corp o ra tio n, New Y ork, N. Y., will acquire 
a m aj o rity of th e $16,264, 700 of th e common s tock of t h e 
.-\.m eri can Cit ies Company by the issue in paym ent there­
for of $75 of gradua ted second prefer r ed s tock a nd $25 of 
eom mon stock for each $100 common sha re o f th e A m er ­
ican Cities Company, according t o th e pla n m enti o ned in 
t he ELECTRIC R AILWAY Jou RNAL of A ug. Jo, 191 3. 

George Bulloc k, p res ident o f th e U nited Gas & Elee tric 
Corpo ra tio n, has issued t he fo llowing statem e nt : 

"Through thi s contempla ted purchase th e preferr ed s to ck 
of th e corp o ra ti on will have placed behind it th e commo n 
s tock o f th e A m erican Citi es Company to be acquired with­
o ut cos t t o such preferred stock, th ereby la rgely increa sin g 
the equity behind it a nd th e earnings applicable to it. Th e 

eom mo n s tock of t h e eorporation wi ll h ave the benefit of 
suc h acq uis ition to t h e extent t hat the pro fits derived 
t he refrom excee d the d ividends accruing o n its second pre­
fe rred s tock and, furthermor e, will enjoy the constant ly 
inc reasing value of t he equities of the sub sidiary compa nies 
of t h e A m erica n Cit ies Company. A thorough examination 
of t he p resen t earnings of t he subsidiary eompanies of the 
Ame r ican Cities Company and a ca reful estimate of their 
earni ngs for t h e future has been made by the president and 
ot h er officers of t he corporation, and we are eonvinced that 
t h ro ug h the acqu is ition of the common stock o f the A m er­
ica n Cities Company a nd the r esulting earnings and econo­
mic s in t he purehasing and op erating departme nt of both 
compa nies there wil l be a decided increase in the ne t profits 
appli cable to th e common s toc k of th e corporatio n, in­
clu ding th e increase of its common stock which would 
1· csu lt fro m t he compl etio n of the purchase. The board 
una nimou sly recommends th e purchase." 

Buffalo & L ake E rie Tract ion Company, Buffalo, N. Y.­
T he m ino r ity h older s of t he Buffalo & Lake E rie Traction 
Co m pany 's first r efundin g thirty-year gold bonds w ill or­
ganize a committee to represent them at a h earin g before 
t he Public Service Commi ssion of the Second District of 
New York on Sept. 12. Thi s h ear ing is a noth er pos tpo n e­
men t, t he original h earin g having been adjourned from 
A ug. r to A u g. 22 for th e benefit o f th e minority bond­
ho lders , a s noted in the ELECTRIC RA ILWAY JouRNAL for A ug. 
8, 1913. T he minority bondholders claim that th eir in ­
te res t s w ill be se r iously affected by the proposed plan of 
r eorganizat io n of the Buffalo & Lake Erie Traction Com­
pany a nd th e acqui sition by t he reo rgan ized company o f 
t h e capital s t ock of the Buffalo, L ockpor t & Rocheste r 
Ra ilway a n d th e Canadian A m eriean P ower Corporat io n, 
w hich latte r com pany was rece n t ly incorpora t ed in A lbany 
to import 46,000 hp t o sup ply th e N iagara Front ier E lectric 
Railway a n d th e reorganiz ed lines w ith elec tricity. 

Denver & Northwestern Railway, Denver, Col.-Cla rk, 
Dodge & Company, New York, N. Y., have a nnounce d 
tha t t he tim e fo r r ece iving depos it s of Denver & Nor t h­
western Ra ilway 5 p er cen t bon ds fo r excha n ge u nder t he 
t e rm s of t he offe r of th e Denver City T ramway, wh ich w as 
to h ave expired on A ug. 25, h as been extended to Sept. 25. 

Halifax (N. S.) Eleetric Tramway.-A meeting of the 
stockh older s of th e Hali fax E lectric T ramway was set fo r 
A ug. 30, 1913, t o vote on in creasin g t he capital stock fro m 
$r,400,ooo to $2,000,000. Thi s is th e lim it up to which stock 
may be is su ed under t h e company's charter as extended 
at t he last sess ion of t he Leg islature. The proceeds of the 
n ew issue . in case both th e s tockh olde r s and the· Public 
Utilitie s Commis sio n approve, a r e to be u sed for exten sions 
and improve ment s. 

Hudson & Manhattan Railr oad, N ew Y or k, N. Y.- T he 
fi r st sta t ement of the earnin gs of th e Hudson & Man­
hattan Railroad s in ce the r eorgan ization of its fi nances, as 
n oted in the ELECTRIC R AILWAY JOURNAL of Jan. r8, 1913, 
July 5, 1913, a nd several included dates, was pub lished o n 
A ug. 28, sh owin g increased gross earnings fo r the five 
months ended June 30, 1913. and decreased net earnings 
for the sam e period. Gross ea rnin gs for the five months 
were $2,296,659, as compar ed wit h $2,220,199 fo r the corre­
sponding p erio d last year. Operatin g expenses a n d taxes 
increased fr om $9-1-9,564 last yea r in t he five months 
operated to $1,063,171 thi s year. Operatin g reve nue was 
reduc ed fro m $1 ,270,652 last year to $1,233, -1-88 th is year. 
A fter income deductions o th er tha n bond in te r est o f $12-1-,-
755, aga in st $92,217 last year, th e n et incom e applicable 
to bo nd in terest was $r,ro8,732, aga in st $1, 178, -1-35 la.;t yea r. 
After deduct ion of in t eres t o n the fi r st mortgage bonds 
t her e r emain ed for th e paym ent o f interest o n t h e adjus t­
m ent bon ds $296,94r. The interes t declared amou n ts t o 
$279,390, w hich leaves a su rplus of $ r7,55r. The percentage 
of op er ating expen se as compared with oper atin g r evenue 
was 38.53, agains t 35.91 last year. This sta t eme nt of ea rn­
ings for five mon t h s was aecompanied by a declarat ion 
of in te rest a t th e rate of 2 per ce nt p er annum o n the 5 
per ce nt adju stme nt in come bonds, payab le Oct. I, 1913. 
The dec la ra tio n w as $8.34 per $1,000 bo n d for t h e five 
m o nth s from Feb. l t o Jun e 30, 19 13. Holder s of the 
certi ficates o f de posit r eprese n ti ng -1- ½ pe r cent m or tgage 
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bonds, preferred a nd common s tock, and voting tru st cer­
tificates have been n otified by t h e company that the new 
securities to which th ey are entit led und er the reorganiza­
tion p lan are ready for de livery in temporary form, to­
gether with $22.50 for eve ry one-t hou sand-d o 1l a r bond de­
posited. 

New York (N . Y.) Railways.-T he New York Railways 
wi ll pay on Oct. 31 to the adjustment mortgage income 
bondholders the sum of $16.36 per $ 1,000 bon d for the fi rst 
six months of the present ca lendar year, as compared w ith 
$7.70 in the correspondi n g period last year, an inc r ease of 
I 12 per cent. 

Oakland (Cal.) Railways.-On Aug. 20 interest on the 
$1,100,000 of the Oakla nd Terminal Company's n ote issu e 
was paid. The princ ip a l due on the sam e day may be 
extended. 

Shore Line Electric Railway, Saybrook, Conn.-T he 
P ubli c Service Co mmi ss io n of the Second District of New 
York has issued an o r der a utho ri zi n g the New York, New 
Haven & Hartford Rai lroad to acquire an d Charles L. Liv­
ingston t o ass ign all his right, t itle, and int eres t to receive 
from the Shore L ine E lectri c Railroad so much of the 
cap ita l stock of the last- named company as may be h e r e­
afte r a uth o ri zed by the comm ission. 

South Shore Traction Company, New York, N. Y.-I t is 
sta t ed that th e line s of the South S h o r e Traction Compa ny 
between \Vest Sayvill e and Blu e Po int, which wer e r e­
cently sold at publi c auction on an o rder from Judge 
Chatfield in the United States D istric t Court at Brooklyn. 
have been transferred to the Suffo lk Traction Company, 
and that the lin es w ill soon be put in operat io n by the lat t e r 
co mp an y. T he South Shor e Trac tio n Compa ny's lin e wa s 
constructed severa l years ago, but h as neve r been ope rated 
between B lu e Point and Sayville, owi n g to injunct io ns, al­
t ho ug h the tracks are laid ready fo r u se, except for a few 
hundred feet on Rai lroad Ave nu e, Bayport, w hi ch the 
Suffo lk T ract ion Company will con st ru ct at once in o rder 
to reach Bayport over the newly acquired lin e. 

United Properties Company, Oakland, Cal.-The F. M. 
S mith advisory committee o n A ug. 18 made public th e 
fo ll owing statement r egard ing the opt ion g iv in g to R. G. 
Hanford until Jan. r, 1914, the rig ht to se ll Mr. Smith's 
holdings in the U nit ed Properti es Company to a B riti sh 
syndicate, as n oted in the ELECTRIC RAILWAY JOURNAL of 
A ug. 30. 1913: ''The opt io n se cured by R. G. Han fo rd 
was g iven to the committee composed of James K. Moffitt, 
W illia m A. B isse ll , Vanderlyn Stow. W. I. Brobeck a n d 
Gavin V. McNabb, known as the l 1nited Properti es Com ­
mittee, whic h ha s been h a ndlin g th e affairs of that com­
pan y and it s constitu ent compa ni es under an agreeme n t 
made by F. M. Smith, Wi lliam S. Tevis a nd R. G. Han­
fo r d under date of Jan. 25, 1913. T hat committ ee controls 
the h o ldin gs of Mr. Smith in the U nited Properties Com­
pany o nly, a nd t h e opt ion which the com mitt ee gave to 
Mr. Hanford was upon Mr. Smith' s h o ldin gs in t hi s prop­
e rty alone. The United P ropert ies Co m pan y has n o inter­
est w hatever in the stock of the Realty Syn dicate, Pac ific 
Coast Borax Company or a ny of th e borax compa­
n ies or any of the Smith compan ies, except the railroads, 
of wh ich it indirectly own s about 30 per cent of the pre­
fe rred 'A' stock and a majority of the commo n stock. The 
committ ee in charge of t h e pri n c ipa l properties of Mr. 
Smith is composed of F. B . Anderson, W. W. Gart h waite 
a nd C. 0. G. Miller, a nd thi s committee bas not g iv en 
any op ti on to Mr. Hanford. It s plans or work w ill not be 
halted or affected in any mann er by the opt ion g iven by 
t h e oth e r committee, nor will the powers of th e U nited 
Prope rti es Company be interfered w ith by the option, be­
cause it is provid ed therein that the committee's powers 
s ha ll n ot be limit ed o r r estrained in any way by the o ut­
standin g opt io n unless a nd until th e propert ies shall be 
purc hased thereunder." 

Washington Water Power Company, Spokane, Wash.­
In a circular dated July 20 the Washington Water Power 
Company has offer ed it s sha reho lders the rig ht t o sub­
sc ribe to a n issue of about $500,000 of 7 per cent n otes due 
Feb. 2, 1914. payab le at the office of the Farm er s' Loan 
& Trust Compa ny, New York , N. Y., par $5,000 o r multiples 
thereof. These notes h ave been a lready fully subsc ribtd. 
T h e company a lso expects to put o ut an issue of s ix weeks' 

no t es next December. As of Feb. I, 1914, t here will be 
o u tstand in g abou t $2,000,000 of notes, and to provide for 
t hose due Feb. 1, 1914, the company w ill probably issue 
IO per cent new stock on Apri l 1, 1914, offering t h e same 
to share ho lders with the privi,ege of prepayment on Feb. 
2, 1914. 

West Penn Traction Company, Pittsburgh, Pa.-The 
\ Vest Pen n T ract io n Company, which is controlled by 
the West Pen n Tract io n & \ \Tater Power Compan y, showed 
a gross ga in of $170,851, or slig htly over 10 per cent, for 
the first six m ont h s of 1913, w hile net receipts from opera­
tions increased $98,485, or 15 per cent. The ac tual gross 
gain fo r a ll the li g ht a nd power companies a nd the electric 
railways of the controlling company for the six months 
"·as $291,624. The dec laration of a quarterly dividend of 
I½ pe r ce nt on the prefe rred stock of the \Vest Penn 
Traction & \Nate r Power Co m pa ny, payable Sept. 15, means 
that n one of th e under lying companies of the American 
Water Works & Guarant ee Company will default in its divi­
dends on sec uriti es held by the p ublic. Interest was paid 
Sept . I o n out sta nding bonds of sever a l of these compa ni es. 

Dividends Declared 

American Railways, Philadelphia, Pa., quarterly, 75 cents, 
common. 

Brooklyn (N. Y.) Rapid Transit Compan y, quarterly, 
1½ per cent. 

Cali fo rnia Railway & Powe r Compa n y, San F r anc isco, 
Cal., quarterly, I¼ per ce nt , prior preferred. 

Chicago ( Ill. ) Elevat ed Railways, quarterly, 1 ½ per cent, 
preferred participating certificates. 

Co nn ecticu t Vall ey Street Rai lway, Greenfield, Mass., 3 
per ce nt , preferred. 

El mira Water , Light & Rail road Company, Eimira, 
N. Y., 2½ per cen t, preferred. 

Louisville (Ky.) Traction Company, 2½ per cent, pre­
ferred; quarterly, I per ce nt , comm o n. 

Nort hern O hi o Traction & Light Company, A kron, 
O hio, quarterly. r 1/~ per cent. commo n. 

West Pe nn Traction & \ Vate r Power Company, Con­
n ell sv iil e, Pa., quarterly, I ½ per cent, preferred. 

ELECTRIC RAILWAY MONTHLY EARNINGS 

BATON ROl1GE (LA.) ELECTRIC COi\IPANY 
Gross Operating Net Fixed Ket 

Perio<l Earnings E" penses Earnings Charges Surplus 
lm., June, '13 $12,299 • $7,311 $4,989 $2,076 $2,913 
1" " '1 2 12,420 • 3_41s 4,002 1,734 2,268 

150.215 • 91; 150 59,065 22.505 36,560 12 " '13 
12 " '1 2 134.8 11 *8 1,551 53,260 20,758 32,501 

BROCKTON & PLYMOUTH STREET RAILWAY, PLYMOUTH, 
MASS. 

lm. , Ju,,ne, '13 $12, 102 *$8,980 $3,122 $1,116 
1 " ' 12 11,766 *8,271 3,494 1,051 

12 " '13 122,103 *9 4,892 27,211 12,871 
12 " '12 120,056 *89,300 30,755 12,605 

CAPE BRETON ELECTRIC COMPANY, SYDNEY, N. 
lm., J~ne, ' 13 $30,645 *$ 17,913 $12,732 $6,082 
1" ·1 2 29 ,448 *16,792 12,657 5, 70 3 

12 " ' 13 373,788 *200,743 173,045 70,311 
12 " '12 246, 438 ' 191,445 154,993 67,930 

DALLAS (TEX.) ELECTRIC CORPORATION 

$2,006 
2,444 

14,340 
18,150 

s. 
$6,650 

6,954 
102,734 
87,063 

lm., J~,ne, '13 $168,592 *$ 100,490 $68, 101 $24 ,692 $43,409 
1 " ·12 142,342 ·87,607 54,735 24,666 30,069 

12 " '13 2 ,008,282 *1.174,350 833,931 29 5,771 538,170 
12 " '12 1,709,020 *1,105,418 603,602 259,852 343,750 

GALVESTON-HOUSTON" ELECTR IC COMPANY, GALVESTON, 
TEX. 

lm., J~ne, '13 $206,916 *$111',908 $95,008 $34,755 $60,253 
1" '12 171,085 *94,493 76,592 33,860 42,73 1 

12 " '13 2.2 16,830 *1,273,960 942,860 410,586 532,284 
12" '12 1,733,952 *1,059,623 674,329 318,100 356,229 

HOUGHTON COUNTY (M ICH.) TRACTION COMPANY 
lm., J~ne, '13 $26, 163 *$ 14,467 $11,696 $5 ,6 30 $6 .067 
1" '12 27,379 * 14,672 12,707 5,707 7,000 

12" •·13 311,526 * 177,861 133,665 67,980 65,685 
12" '12 301, 107 *180,176 120,931 64,470 56,461 

J .\CKSONVILLE (FLA.) TRACTION COMPANY 
lm., J~:ne, '13 $56,702 • $36,363 $20,340 $10,5 13 $9,827 
1 " ' 12 50, 174 * 33,356 16,8 17 9,821 6,996 

12" ' 13 593,015 *399.550 193,464 126,995 66,469 
12" '12 579,363 * 361,799 217,563 112,811 104,752 

NORTHERN TEXAS ELECTRIC C0:\1PANY, FORT WORTH, TEX. 
ltn., J?,ne, '13 $174,568 *$93,577 $80,990 $18.994 $4 7,826 
1" '12 144,975 *76,303 68,670 20,846 47,825 

12 " '13 2.004,7 13 *1,066,081 938,632 283, 153 65 5.479 
12 " '12 1,643,215 •394,029 749,185 251,765 497,420 

• Includes taxes. 
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Traffic and Transportation 
Officers of Peninsular Railway Co-operate with Automo­

bilists to Reduce Accidents 

A t th e reg ula r m onthly m eet ing of the j o int safe ty co m­
mittee of the l'e nin sula r R a il way and San J o:-,e I<-a ilr oa ds, 
San Jose, Ca l. , h eld on Aug. 16, 1913, it was no ted that 
t he numb er of colli s ion s betw ee n a utom ob ile s a nd cars 
had dimini sh ed considerab ly, a nd m emb er s of t h e com ­
mittee expresse d th e opin io n t hat thi s wa s la rge ly due 
t o th e w o rk done by th e n ew spapers o f Sa nta Clara County 
in calling a ttentio n to th e da nge r a ri s ing fr om careless a nd 
reckless operatio n of a utos. At t he p receding m ee tin g of 
th e committee, George B. Po lh emu s, pres id en t, a nd J ohn 
R. Chace, secretary of the Sa n J ose & Santa Clara County 
Autom ob il e Assoc iat ion, w e re prese nt o n invi tat io n , w ith 
a v iew to devising ways a nd m ea n s of securin g g reater 
care in th e operati on of automobi les. As a r esult of th e 
mee ting, th e matter wa s broug ht t o the a ttenti on of the 
newspapers, reports o f th e m ee ting recei\'ccl a ge nero u s 
publicity, and in addi ti on, several papers pub li s hed edi ­
torials on th e subj ect. The v iew wa s expresse d that th er e 
can be no questi o n that the co nce rt ed ac ti o n o f th e press 
has h ad good e ffect a nd ha s impressed upon th e driYe rs of 
automobiles the g reat r esp o nsibility that rest s with them. 
It would seem, accordin g to the express ion o f m emb er s of 
the committee, as if r ecour se ·t o sp ecia l legis la tio n would 
not now be neede d to require automobi lists to exercise 
greater care in running th eir ca r s. 

F. E. Chapin, general man ager of th e Pe nin sular Ra ilway 
and the San Jose Railroa,ds, : states that he ls not asking th e 
officials of the automobile , .association to m ee t wi th the 
safety committee of the companies every month, but h e 
hopes to secure their presence at every quarterly meetin g; 
as he considers th e co-operation of respon sib le m o t o ri sts 
of the utmost importa n ce t o th e safe ty movem ent. '-At these 
quarterly m eetings rep ort s of colli s io ns of a utos a nd car s 
will receive spec ial consideration. .;. 

Another point brought out at th e mee tin g on Aug. 16 was 
the difficulty experienced by conducto rs in preYentin g pa s­
sengers from a lighting fr om the car before it com es to a 
stop. 

Large Increase in Freight Business of Louisville Road.­
An unusual feature of the bu sin ess done by th e Louisville 
& Interurban Railroad, L o ui svi lle , Ky., is that frei ght traffic 
is running ahead of passenge r bu sin ess, r elat ively. The 
receipts of the fr eight departm ent fo r th e fiscal year end ed 
June 30 were in excess of $100,000, showi ng a n in crease of 
nearly IS per cent over the preceding yea r , w hile the gain 
in pa sse nge r earnings was n ot nearly so gr eat. 

Increase in Freight Rates Urged by Publisher.-E. W. 
Beedle, pres ident of the company which pubii shes the 
Inland Printer, ha s a signed a rticle in the Sept emb er issu e 
o f that paper urg in g o ther publishers and m embers of the 
printing tra de t o adv ocate a n increase in _st eam railroad 
freight rates. H e ba ses hi s a rgument up on the econ omi c 
nece ssity to th e steam ra ilroa ds of such an increase and 
upon the theory that prosperity in all lines of trade is de ­
pendent to a la rge ex tent upon the prosperity o f th e steam 
railroads. 

Free Transportation Curtailed in Detroit.-The D etroit 
( Mich. ) U nited Railway announces that owing to th e lar ge 
reduction made in fares within the city the far e t o the 
State Fair Grounds will upon all occasion s, includ in g the 
Michigan State Fair, be a city fare plus the town ship fa r e. 
In the pa st the company ha s carried passe nger s t o the fair 
ground s for the a nnual State fa ir at a city fa r e. T h e com­
pany al so says: "The seve n-for-a-quarte r ticket ag r eeme nt 
between the city and th e company h as so decreased earn­
ings that the company is ob liged t o withdraw all fr ee tran s­
portation and transporta ti on a t r educ ed r ate s h ere tofor e 
g ranted charitable and quas i-publi c in stituti o ns." 

Safety League in Denver.-It has been th e purpose o f 
t he Denver ( Col.) City Tramway for som e time to establi sh 
amo ng empl oyees and offic ials a n o rga nization t o be kn own 
as t he Tramway Safety L eagu e. A ve ry h and som e enam-

ck d button has been prcpan:d, w hi ch will be wo rn by 
111c111bl r s of thi s leagu e. Uw1n g to lack uf tim e t1 ,c co m­
pany ha s no t as yet perfeckd th e o rga ni zati o n a nd pre­
pared a co 11 :> titutio n a nd Ly-law s, but thi s wi ll be done 
late r . N umerous reque s ts for permi ss ion to wear the 
safe ty k ague button hav e bee 11 recei ve d fr om e mpl oyees 
an d the co mpan y se n t a supp1y to each di vis ion superin­
tendent , in orde"r that ali uf the trainm en mi gh t be pro­
vi<l cd with o ne during th e K ni g hts Tcmplar Conclave. 

Rhode Island Company Answers Fare Complaint.-Th e 
Rhode 1 sla nd Company has tiled wit h the Pub li c L' tilit1 es 
Co mmi ss io11 o f Rhode Island an an swer to th e p etiti vn of 
the East P r oY ide nce Town Cou ncil, in whi ch it a vers th at 
th e r educ tion in fare w hi ch ha s bee n a sked o n ih lin e be­
tw ee n the U 11i o n Station a nd I<.iverside would creat e unju s t 
di sc riminatio n. T he a n swer deni es that the company w ould 
n ot b e mat eriall y affe cted by th e proposed chan ge o f the 
zon e limit a nd asse rt s that such a change w ould r esult m 
a n undue preference in favo r of l<.iverside passeng er s as 
aga in s t pa t rons of oth er s ta tio n s on the line. T h e adopt ion 
o f th e cha nge in the zone, the answ e r read s, "would disturb 
exis tin g log ica l and equitab le co nditi c n 5 and create unjust 
discrimination." 

Heavy Traffic on Louisville & Interurban Railroad.­
T he Loui sv ill e & Interurb a n Ra il road hand1ed a tremen­
dous volum e of passenger ·business during the S helbyville 
fair, which was h eld A ug. 26-29. Three-car a nd fo ur-car 
trains w er e run o u t of L o ui sv ill e a nd six-car and seven-car 
trains were run from the fa ir ground s, these bein g the larg­
es t tra in s ever run ove r th e r oa d. It was especia lly difficult 
to ha ndle th e traffic on account of the fac t that large num­
bers were r eturnin g east to Sh elbyville and oth ers were 
boa rdin g we stbound tra in s for L o ui sville. R. H. vVyatt, 
gen era l fre ight and passe nger agent of the company, issued 
a special bulle tin o f appr ec ia tio n to the employees of the 
o p·e ratin g department, complim entin g th em o n th e record 
w hi ch th ey mad e. 

Bulletin on Co-operative Buying in Philadelphia.- The 
P hilade lphi a ( Pa.)" Rap id T ra n sit Company has issued a 
bulletin of t we nty-four pages o n co-op erative buyin g. The 
publication review s br iefly the plan devised by w hi ch the 
emp loyees secure the ben efi ts of co-operati ve buying a nd 
co ntains a compl ete li st of the mer cha nt s authorized to 
accept coupo ns, this li st arranged by dea ler s, and a li st of 
nam es arranged by distri ct s . In regard t o th e possibili ties 
of th e p lan the company says: "Purchases exceeding 
$4 ,000,000 per annum a r e made by the fami li es o f the mem­
bers of th e associat ion. It now on ly remains fo r this mem­
bership to demon strate it s com bin ed pur chasi n g p owe r by 
the g reat est poss ib le use of th ese cash coupo n s. Thi s should 
in sure that no t only larger discounts may be obtain ed on 
new contract s, but that a st ill g reat er numbe r o f repre­
se nt ative dealers in foo.dstuffs and merchandi se throughout 
the city may be added t o th e list of those accept in g these 
coupons-thi s w ith th e resu lt th at the price at w hi ch the 
be n efic ia l a ssociation can sell th e coupon books t o it s m em­
bers m ay b e corresponding ly reduced." 

Howard Elliott on the Outlook for the New Haven Rail­
road.-Howa rd E lli ott has succeeded Charle s S. M ell en as 
p res iden t of the New Y ork, New Haven & Hartford Rail­
road, but Mr. l\ I ellen will r ema in with the compa ny in an ad­
visory capacity. O n Aug. 29 Mr. Elli ot t was quoted as fol­
lows: "It is a m at t er of co mmon kn owl edge tha t th e m ar gin 
between in come and outgo on the Ame ri ca n r a ilroads is 
very na rrow and t oo small fo r th e best interests of the 
country, which n eeds the ve r y best of transportation faci li­
ti es. The r esult s on the New Y ork, New Haven & Har tford 
Rai lroad fo r th e year ended Jun e 30, 1913, as published in 
t h e n ew spapers, show that the r oad fai led to earn the divi­
de n ds paid by $ 4 ,630,000. The decision about divi dends 
rests. of course, wi th th e directors. I do n o t know their 
view s, but it seem s obviou s t hat dividends cann ot lon g be 
paid unless earn ed. I h ave fa ith in the futur e g rowth of 
a ll kind s o f busi ness in th e U nited States and in New E ng­
land. but if earnings decrease t o a g reater exte n t than it is 
poss ibl e t o r educe expenses it wou ld seem to be better to 
fac e th e is su e a nd con sid er t he ultimate w elfa re of th e 
property. eve n at th e cost of tempora ry loss an d in con-

. " Yemence. 
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Personal Mention 
Mr. Frank Pratt has sncceeded Mr. Philip Palm as road­

master of the Burli,ngton (Vt.) Traction Company. 
. Mr. H. T. Jones has been appointed acting general super­
intendent of the United Railroads of San Francisco to suc­
ceed the late E. D. Hibbs. Mr. Jones was iormerly division 
sup erintend ent of the Fillmore and Turk Street lines of the 
company. 

Mr. E. B. Nance has been appointed chief accountant of 
t he Idaho Railway, Light & Power Company, Boise, Idaho. 
The Idah o company has five power plants and more than 
JOO mil es of interurban lines and supplies numerous towns 
with electric a l energy. 

Mr. James Dalrymple, ge neral manage r of the Glaso-ow 
Corporati on Tramways, wh o is o n a visit to th e United 
Sta tes, was in Chicago from Au g. 29 to Sept. 2. Mr. Dal­
rympl e expect s to attend the conventio n of the Ameri can 
E lec tric Railway A ssociation in Atlantic City in O ctober 
a nd to sail from New York for Glasgow on Oct. 18. 

Mr. J. W. Hancock, gen eral manager of the R oan oke 
Railway & E lectric Company, Roanoke, Va., has had his 
juri sdi ction ex tended to include the property of the Lynch­
burg Traction & Lig'ht Company; Lynchburg , Va. Mr. Han­
cock r etain s his connection with the Roanoke Railway & 
Electric Co mpany and will manag e both properties, divid­
ing his time between them. 

Mr. Charles S. Mellen, who ha s been pre sident of the 
New York, New Haven & Hartford Railroad for the past 
ten years, relinquished his duties to Mr. Howard Elliott 
on Aug. 30. It was announced that Mr. Mellen had agreed 
to place at the disposal of the president and directors such 
information as he acquired from his long connection with 
the property, and to give advice from time to time as 
requested. 

Mr. F. H. Hill, operating engineer of the United Gas & 
Electric Corporation, New York, N. Y., lias been appointed 
acting general manager of the Elmira Water, Light & Rail­
road Company, Elmira, N. Y. For a number of years Mr. 
Hill wa s with the Mellen banking interests on interurban 
e lectric railway work. Later he was with the Pennsylvania 
Railroad on construction and maintenance of way work. 
At th e time of hi s appointment to the Elmira Water, Light 
& Railroad Company he was the operating engineer of the 
U nited Gas & Electric Corporation. 

Mr. Patrick F. Sullivan, presid ent o f th e Bay State Street 
R ailway, Boston, Ma ss., was th e g ues t of the members of 
t he Fall River branch of th e uni on of employ ees of the 
co mpany in t he Y. M. C. A. buildin g in Fall River on 
A ug. 27, 1913, and at th e co nclu sion of th e a ddres s which 
h e m ade Mr. Sullivan was prese nt ed w ith a silver loving 
cup by th e m en of th e b ranch as a token of est eem. Mr: 
Sulliva n impresse d up on th e men th e necessity of comply­
ing w ith the rules and r egula ti on s as laid down a n<l com ­
pliment ed t he m en of t he b ranch on t he fi ne reco rd w h ic h 
t h ey haYe made. 

Mr. Patrick Calhoun, who has bee n succeeded as pred­
rlc n t nf the U nited Rail roads of Sa n F ra nci sco, Ca l. , by 
M r. Jesse \ V. Lili enth a l. has bee n in executive char ge o f 
the U n it ed R ai l roa ds sin ce lfJOJ. H e was born at Fort 
Hill, S. C.. nn Ma rch 21, 1856, and is a g rands on of J ohn 
C. Calh oun, wh o w as Vic e-pres ident of th e U nited Stat es. 
Mr. P a trick Calh oun was a dmitted t o the Georg ia ba r in 
1875 and tn th e Mi ssouri ba r in 187S and practi sed law at 
Atlanta, Ga. , fr om 1878 t o 189-1-, his chief clients being 
corporati on s and railroads. H e was int ere sted in consoli­
datin g th e Central Railroad o f Geo rg ia, the Richm ond 
& Dam·ille Railroad and the Richm ond & W est Point 
Terminal Railway & Warehous e Company, for all of which 
he was counsel from 1889 to 1802. Since then · he 'has de­
voted himself chiefly to consolidating and developing elec­
tric railway properties and took an active part in the 
consolidations of the railway systems in Pittsburgh, St. 
Lo11i.s . Baltimore and San Francisco. He is a director of 
the Philadelphia Company. the Pittsburgh Railwavs of Pitts­
burgh. United Railroads of San Francisco, United Railways 
Investm ent Company and a number of industrial and manu• 
fac turing co mpanies. The United Railroads of San Fran-

cisco had just been brought under Mr. Calhoun to a fair 
earning and physical basis when the earthquake destroyed 
a considerable part of the company's property. Almost 
immediately after the fire one of the most disastrous strikes 
of its kind in the history of American cities followed. The 
victory which the company won in this conflict was the 
first of its kind over union labor in the history of San 
Francisco. Mr. Calhoun's interests outside of San Fran­
cisco have for some time been making a more constant 
demand on him and he decided to retire from the com­
pany so as to devote himself more largely to his other 
intere st s. Last year Mr. Calhoun made eleven trips between 
New Y ork and San Francisco in the interests of the prop­
erty in the latter city. It is understood that he will retain 
his fin ancial interest in the property. Mr. Calhoun has 
long b een interested in the affairs of the American Elec­
tric Railway Association and was a speaker at the midyear 
banquet of the association held on Jan. 27, 19II. His sub• 
ject was ''Intelligent Popular Governm·ent and Public Utili­
ties." H e also addres sed the members of the association at 
the midyear conference on Jan. 26, 1912, on "Lessons of the 
San Francisco Strike." He also spoke at the 1910 annual 
convention of th e American Electric Railway Association at 
Atlantic City. 

Mr. Jesse W. Lilienthal, who has been elected president 
of the United Railroads of San Francisco to succeed Mr. 
Patrick Calhoun, was born in New York in 1855. At an 

early age his family moved 
to Cincinnati, where he re­
ceived his primary educa­
tion. He studied at the 
University of Cincinnati 
and later at the Harvard 
Law School, from which· 
he was graduated in 1876. 
For fourteen years there­
after he practised law in 
N cw York. On account of 
the ill health of his wife 
Mr. Lilienthal in 1894 re­
moved to San Francisco, 
where his law offices are 
located .. He has been ex­
ceedingly successful in his 
profession and is identified 

J. W. Lilienthal as a director with numer-
ous \,V es tern corporations, 

am ong them the Anglo & London-Paris National Bank, 
th e Ang lo California Trust Company, the Marin County 
W ater Company, the La Grange Gold Dredging Company, 
the Sierra & San Francisco Power Company, the Western 
M eat Company and a numb er of inc orpo rated enterprises 
in So uth San F rancisco. He is also senior vice-president 
o f the San F rancisco Bar Associati on. Mr. Lilienthal is 
kn own and r espe cted in San F rancisco as a philanthropist 
of hig h ideals. H e is pres ident o f th e R ecreation League, 
the T ub erc ulos is Association and the Society for the Study 
of t he Excepti ona l Child. He is a m ember of the proba­
ti on committ ee of the juvenile court, the memb ers of which 
a re app ointed by th e judges of th e Superior Court, and is 
a direc tor o f th e Boys and Girls' Associatio n and the 
Rem edia l L oa n Association. 

OBITUARY 

Almon S. Balsden, chief electri cian for the London & 
Lake E ri e Railway & Transportation Company, St. 
Thomas. Ont., and formerly manager of the St. Thomas 
(Ont.) l\fonicipal Railway, was almost instantly killed on 
A ug. 28, when h e came in contact with a transmission wire 
of the Hydroelectric Power Commission of Ontario. 

F. H. Daniels, chairman of the board of engineers of 
the United States Steel Corporation, chief engineer of the 
American Steel & Wire Company, president of the Wash­
burn & Moen Company, and a member of the board of 
directors of the Massachusetts Employees' Insurance As­
sociation, died at his home in Worcester, Mass., on Aug. 
31 after an illness of about a year. He was sixty years of 
age. 

Clarence Buckingham, formerly president of the North­
western Elevated Railroad, Chicago, Ill., is dead. Mr. 
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Bucking ham was born a t Zan esvill e, O hi o, un Nov. 2, 1854, 
a nd moved with his parents to Chi cago wh en a boy. H e 
becam e associated with th e J. & E . Buckingha m Co mpa ny, 
dealer in g rain, later a bsorbed by the Illin o is Cent ra l Ra il ­
roa d. H e then became a brok er and w a s elec ted t o t he 
d irec to rate of the Corn E xchange Nation a l Ba nk a nd th e 
I llinoi s Trust & Savings Company. H e w as fifty- eig ht 
y ea rs o ld. 

C. E. Newman, chief cl erk of th e Pe nin sula Rail way a n J 
t he San Jose Railroads, San Jos e, Ca l., is dea d. Mr. New­
ma n was priva te secreta ry to M ay or E llert of Sa n F ra n­
cisco during the latter 's entire admini stra tio n , a nd served 
one t erm as licen se co llec t o r of San F ra ncisco. Be wa s 
conn ec ted with the United R ailroads, Sa n F r a nc isco, fo r 
som e tim e, a nd s ince 1904 ha d cha r ge of th e accoun t in g 
department o f th e Southern Pacifi c Compa ny' s elec tri c 
lin es a t San Jo se. H e was a na tiv e of Cali for nia, ag ed 
fi fty-seve n years, and a bach elor. 
' Elwood D. Hibbs, ge n eral supe rint ende nt o f the U ni te d 
Railroads of San F ran cisco, is dead. iVI r . H ibbs was bo rn in 
B rist o l, Pa., Oct. 27, 1859. He bega n hi s r a il road ca reer w ith 
the P ennsylvania Rail road a t it s execut ive offi ces in Phila­
delphia. In 1896 he w as app oint ed ge n eral a udit or of the 
Con solidated Tracti o n Compan y, Newa r k, N . J. , af ter ward 
th e N orth New Jersey Street R ail way, a nd la ter th e P ubli c 
Servi ce Corporation o f Ne w J er sey. rem a inin g w ith t h e la st ­
mentioned company until 1904, wh en he we nt t o San F ran­
cisc o as gen eral sup erint endent of th e U ni te d Rail roa ds. 

Henry L. Harris, sup erintendent of th e ra ilway depa rt­
ment of the Southwestern Gas & E lec tri c Comp a ny, Tex­
arkana, A rk., is dead. Mr. H a rri s wa s b orn at H icko ry, 
N. C. , o n March 17, 1873. H e r em ove d t o Tex a rkan a fro m 
Dallas more than two years a go, t o become conne ct ed wi th 
the Southwestern Gas & Electric Company. Befor e beco m ­
,ing connected with the company a t Tex arka na Mr. Harri s 
was with one of the electric railways in D a llas, a nd was 
connected for a number of years previ ous t o t ha t w ith 
the New Orlea ns Railway & Li g ht Com pany, New O r­
leans, La. 

S. Crozier Fox, wh o was killed in th e ac cide nt on the 
New York, New Haven & Hartfo rd R ail roa d o n Sept. 2, 

1913, was connected with t'he Philadelphia banking hou se 
of George S. Fox & Sons. Mr. Fox wa s g raduated from 
the University o f Pennsylvania, and bes ides b ein g a membe r 
o f the banking fi rm he was an o ffic er and a dir ec t o r o f a 
number of the constitu ent companie s of th e Philadelphi a 
Rapid Transit Company, a director of th e Midvale Stee l 
Company, the Keyston e Watch Cas e Company, th e P enn­
sy lvania Railroad Company and s eve ral banks and tru s t 
companies. 

Thomas Langan White, fo rmerl y conn ec t ed w ith sev­
eral electric railways in Allegheny County, Pa., is dead. 
Mr. v\Thite was b o rn in McKeesp ort , Pa. H e pra cti sed 
m edicin e there for some time, but subsequ ently abandoned 
hi s pr ofession on account - of his many busin ess interes t s. 
He wa s president of th e White Electric Tractio n Co mpa ny , 
w hich wa s taken over by the West Penn Trac ti on Co mp a ny. 
H e was also at one time president of th e McKeesp or t Li gh t 
Company and the McKeesport & Duquesn e B ridge Co m­
pany. At the time of his death Mr. Whit e ow ned th e \ i\Th it e 
Theater and the White Hotel and was president o f th e 
Sk ell ey Dry Goods Company, McKeespo rt . 

Howard F. Martin, for twenty years ge neral sales man­
a ge r of the Pennsylvania Steel Company, was kill ed in th e 
acc ident on the New York, N ew Haven & Hartford Rail roa d 
on Sept. 2, 191 3. At the time of hi s death Mr. M artin was 
g eneral sales manager of th e E veland En gine erin g Com­
p any, Philadelphia, having resigned fr om th e P enn sy lvania 
Steel Company about a year ago. Fo r m any y ear s h e was 
p romin ent in th e rail and the electric railway indu stri es , and 
as a member of the executive committee of th e A m erican 
E lectric Railway Manufacturers' A ssociati on h e had a wide 
ac quaintance a nd gained m any friends. P er so nally lVl r. 
:'\fartin was kindly, mod es t and unas suming and a t all t imes 
evidenced hi s r eadiness t o ass ist th e industry in a broad a n d 
gen erous way. H e was fi ft y-s ix years old. At th e time o f 
the a ccident h e was r eturning fro m Maine with Mrs. Martin, 
w h o a lso wa s kill ed in th e colli sio n. Mr. a nd M rs. Martin 
lived at Bryn M awr. Th ey h ad n o children. 

Construction News 
Con struc ti on News No tes a re cla ss ihe d u nde r ea ch h ead­

ing a lphab eti ca lly by State s. 
A n as te r is k ( *) ind icat es a projec t not prn:iou sly re­

por ted. 
RECENT INCORPORATIO NS 

*Los Angeles & San Joaquin Valley Railroad , Lo s An­
geles, Cal.-A pp, icatio n fo r a ch art er has been made by 
t hi s compa ny in Califu rnia to build a n elect r ic ra ilw ay be-­
tw ee n L os A ngeles, O lig a nd T ej on Pass. Capital ~tock, 
$3,000,000. lnco rp o ra to r s : \ i\T . C. Sh eldo n, J. E . St ephen s, 
]. E. Sh elt on a nd J. R. Co lburn, Jr. 

Miami & South Florida Railway, Miami, Fla .- .--\ pp li ca­
ti on for a cha r t er has bee n m ade by th is company in 
F lo ri tla to bui ld a 100- mi le ra ilway from Detroit. Fla., to 
\Vest .Pa lm Beach , w ith several b ra n ches. Capita l st ock, 
$500,000. I nco rp orators: H . C. R oom e, Na tha n A. Co le, 
J . M. Co bb and A. A. Boggs, Miam i, and R. E. M cD o na ld . 
F ul fo r d. F la. [E. R . J ., May 10, ' 13.] 

*Henryetta (Okla.) Interurban Railway.- I n corporated 
in Okla homa to ·bui ld a n elec tric ra ilway fr om He nry etta 
to M u skogee and a no th er from H enrye tta to Sh a wn ee, t h e 
enti r e leng th o f the lin e bein g 100 mi les. Capita l s to ck, 
$50,000. I n cor p orato r s : C. H . K ell ogg, \V. M. Brink, J o hn 
Ki ncaid an d C. J . Harri son. 

*Minneapolis & Northwestern Traction Compa ny, P ierre, 
S. D.-Inco rpo rated in South Dakota to bu ild an in te rurban 
rai lway fr om M in neapolis, M inn., t o Brain erd, bu t the exact 
rou te i~ no t y et de cided upon. Capital st ock, $1.000,000. 
In corpora t or s : D . \Voo d bury a n d A. E. Woodbury. T h eo­
do r e A. Ch adwick, Achille D . Souli t e. Euge ne C. Garwood, 
\i\T illiam E. Ell is, Augu st Sch auge n , E dwar d Houl it and 
G. M . Law rence. 

*Elkhorn Valley Traction Company, North Fork, W . Va. 
-Chart ered in vVest Vi r g inia t o build a n electr ic r a ilway 
in Clark Coun ty. Capital stock, $50,000. I ncor po rato r s: 
L. E. Tiern ey, P owhatan; L. H. Clark, K y le; 'vV . E. Stuart , 
K eyse r ; C. C. Cale , Keys t on e: A. K a t ze n, N o rt h For k. 

FRANCHISES 
*Selma, Ala.-E rn es t Lama r a nd associa tes haY e r ece ived 

a fra n chise to buil d a n elec tri c ra ilw ay in S elma . 
Little Rock, Ark.-T h e Litt le Rock, P in e Blu ff & E astern 

T rac tio n Com pany has r eceive d a franc h ise over t h e free 
bridge a n d alon g Main Street to Markh am Street in Littl e. 
Rock. 

Tulare, Cal.-The Big F our E lec tr ic R a ilway will a sk th e 
Council fo r a n extension of it s franc hi se in • Tula re. Thi .s 
li n e will conn ect Porterville, Tu lare , Visalia and Poplar. 
[ E. R . J., A u g. 30, ' 13.] 

*Sarasota, Fla.- E. 0 . Burns and C. B. F ish have asked 
th e Coun cil for a fr a n chise t o build an electric railw ay in 
Sar aso ta. 

Macon, Ga.-The Maco n Ra ilw ay & Li g ht Company h as 
asked th e Coun cil for a fr a nch ise t o double-t r ack Sprin g 
Street from O cmulg ee Stree t t o Spring Street br idge in 
Mac on . 

Carrollton, La.- The New Orlean s Rai lw ay & L ig ht Co m ­
pan y w ill b id on fra n chise s that will permi t t he con struc­
tio n of new lin es in Carro llton. 

Northampton, Mass.- The Northampt on Street R ai lway 
has ask ed t h e Coun ci l for a franchise t o extend its lines in 
N o r th am pton. 

Winchester , Mass.-The Bay S ta t e Street Railway has 
a sked th e Co uncil fo r a fr an chi se t o ext en d it s li ne in \Vin ­
ch es t er near t h e M edford lin e and to r elocat e t he tracks o n 
Cla r k St ree t and M a in S t reet in \i\Tin chester. 

Corunna, Mich.- The M ich igan U nit ed Traction Co mp any 
h as receiYed a fran ch ise fro m t he Cou n cil in Corunn a. 

Brainerd, M inn.- T h e Minnesota Central R ailway has re­
ce ived a fr anc hi se fr om the Coun cil in Brain erd. T his li n e 
wi ll co nn ec t M inn eap oli s. St. Cloud. Bra inerd a nd Cuyuna 
E. G. P ott er , M inn eap olis , p resi dent. [E. R. J., A u g. 9, ' r3. ] 

West Orange , N . J.- Th e Publi c Ser vic e Ra ilw ay, N e,v­
a rk, has a sk ed th e Co un cil fo r a franc'h.ise t o doub le-t rack 
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Central Av enue in West Orang·e. It is planned to exte nd 
t he lin e through private property to the South Orange and 
Maplewood lin e. 

Cleveland, Ohio.-The Clevela nd Railway has asked th e 
Council fnr a franchi se to extend it s St. Clair A venue lin e 
fr om its present t erminu s to d'Ile R oad in Cleve land. 

Portland, Ore.-The U nited Ra ilways, Po rtland , ha s 
asked tht Council fo r a twenty-fiYe-year fra nchise to extend 
its lin es in Port land. 

Jackson, T enn.- The Jackson Railway & Light Company 
ha s asktd t h e Coun cil fo r an extension of time on its fran ­
chi se to bui ld the lin e into \Ves t Jackson. 

*Cleburne, Tex.-E. P. Turner and associates have re­
ce ived an tlectri c railway franchise with the privilege of 
two routts in Cleburn e. 

Westhampton, Va.-T he V irg inia Railway & P ower Com ­
pany ha s rtcei\'e d a fr anchi se from the Henrico Board of 
Superviso r s to constru ct a loop arou n d th e R ichmo nd Col­
lege grounds at \1/esthampton. 

Kenosha, Wis.-The Milwaukee E lect ri c Light, H eat & 
Traction Company has asked t he Coun cil fo r a fra n chi se 
fo r seyeral extensio ns in Ken os ha. 

TRACK AND ROADWAY 

Birmingham-Tuscaloosa Railroad & Utilities Corporation, 
Birmingham, Ala.-Thi s company ha s succeeded in locating 
a low-grade route between T uscaloosa and Bessem er, th e 
maximum grade bei ng seven-tenths of I per cent and the 
maximum curvature 4½ deg., w hile 70 per cen t of the line 
wi ll be tangent. Thi s 47-mi le line will conn ect Birming­
ham , Tusca loosa and Besse m eL It w ill connec t w ith th e 
T uscaloo sa Belt Line, which is own ed by th e company. At 
Bessemer it w ill connec t with t he Birmin gham, E nsl ey & 
Be sse mer Rai lway, which is owned by th e sam e interests. 
T hrough the latte r connection will be made with all the 
s team railroads in the Birming ham district. F. E. Calkins, 
Ne,Y Y ork. N. Y., pres id ent . [ E . R. J .. May 31, ' 13.] 

Edmonton (Alta.) Interurban Railway.-I t is understood 
t hat the first section of this r a ilway, which will extend 
from Edmonton to St. A lbe r t, w ill be in opera tio n within 
the nex t few weeks. Ga solin e-electri c cars will be oper­
ated. 

Oakland, Antioch & Eastern Railway, Oakland, Cal.­
T hi s company has placed in operati on it s line between 
Oakland and Sacramen to. 

Geary Street Municipal Railway, San Francisco, Cal.­
Th is compan y has b een voted bonds in th e sum of $3,500,-
000 for t he extens ion o f it s lin es in San Francisco. The 
proposed l ine wi ll converge toward the site of the Panama­
Pacifi c Exposition and w ill be operated in conjunction with 
the ocean-to-bay railway recently opened to traffic by the' 
municipality. 

Arcadia, Fla.-Preliminary a rrangements a re being made 
to build a g asoline interurban railway to connec t Arcadia, 
Hall City, Christi an Colo ny and Lake Okeechobee and 
in te rm ediate point s. E. Prouty, Arcadia, is interes t ed. 
[E. R. J .. Aug. 23, '1 3.] 

Chicago (Ill .) Elevated Railways.-Work wi ll be begun 
at once b\' th is compa ny extending th e platfo rm s o n it s lin es 
in Chicag o. T he principal exten sion s w ill b e at Clark 
Street and Lake Street, Randolph Avenue and F ifth Avenue, 
a nd \i\Tabash Annue and A dams Avenu e. Overhead bridges 
a re t o be bui lt at a few places so as t o expedite the move­
ment of passenger s w h o desire t o transfe r from one line to 
another. The new work is being don e in co nn ec ti on with th e 
plan to establish throu gh rout es on some of the elevated 
lin es in Chicago. 

Illinois Traction System, Peoria, Ill.-This company is 
asked to con sider plans to build a line north and south 
through Saybrook; that is. south to Bellflower and thence 
south and west to Clinton and north from Saybrook t o 
A nchor and then to Fairbury and on to Kankakee. 

Union Traction Company of Indiana, Anderson, Ind.­
This company has completed its new line from Newcastl e 
to Muncie. 

Indianapolis & Delphi Traction Company, Indianapolis, 
Ind . ...:....Offic ials of" this com pany w ere in Hamilton County 

r ecently in company wi th representatives of a M ontrea l 
syndicate of cap ita li sts go ing ove r the proposed route of 
this ra ilway with a view of placing bonds for th e con­
struction of the lines. The survey has been made, and if 
the project is financed soon it is sa id to be the intention 
of the company to build the line from Carmel north through 
Westfi eld and Hortonville to Sheridan by the first of the 
year. Next season it may be continued to Frankfort and 
D elphi. The plan at present is to connect with the Union 
T ra ct ion Company's line a t Carmel and ente r Indianapolis 
o n th e old lin e. [E. R. J., May IO, '13.] 

New Albany & French Lick Valley Traction Company, 
New Albany, Ind.-This company is being organized in 
New A lbany to build an electric line from New Albany to 
West Bade n Springs and French Lick Springs, Ind., a dis­
tanc e of no mil es. The route will be via Mooreville, Green­
vill e, Palmyra, Hardingsburg and Paoli. It is intended to 
co nstruct a 4-mile branch from Mooreville to Corydon by 
way of Geor ge tow n and Lanesville. A survey has been 
co mple ted a nd an estimate of th e cost arrived at, the total 
cos t of co nstruction being placed at $1,399,563. It is in­
t end ed to sell $400,000 of stock to resid ent s along the route 
of the proposed line and to bond the company for the re­
mainder of the necessa ry amount. Charles W. Schindler, 
New Albany, is attorney for those who are planning the 
construction of the railway, their identity not yet having 
been announced. 

Clinton (Ia.) Street Railway.-Several extensions are 
being built in Clinton by this company. When the exten­
sions are completed work will be begun on the reconstruc­
tion of the Eagle Point Park line and of portions of the 
lines in Bluff Road and in Comanche Avenue in Clinton. 

Union Electric Company, Dubuque, Ia-Rapid progress 
is being made by this company o n th e construction of its 
new W est Locust Street extension in Dubuque. 

Louisville & Interurban Railway, Louisville, Ky.-Thi s 
co mpany, which is considering the extension of its Orell 
line to Kosmosdale, is making arrangements to use a right­
of-way over privat e property instead of over the Lincoln 
Way. 

North Louisiana Electric Railway, Shreveport, La.-This 
company plans to build a 100-mile electric railway from 
Shreveport to Monroe via Homer, Minden and Arizona. 
The property owner s of Ward 7 o f Claiborne parish, in­
cluding the towns of Homer and A rizona, have voted a 
bonus of $50,000 to the company. A. B. Blevins, Jefferson, 
president. [E. R. J., March 15, '13.] 

Bangor Railway & Electric Company, Bangor, Maine.­
Constructi on ha s been begun by this company on its I-mile 
ex ten sion from Hampden toward Winterport. 

Detroit (Mich.) United Railway.-O n the evening of 
A ug. 26 th e Council adopted a r esoluti o n providing for the 
construction of a crosstown line on Junction Avenue be­
tween W est Jefferson and Michigan Avenues and from 
Michigan A ve nue over o th e r streets to a conn ection with 
the Grand River Avenue lin e. A noth er resoluti on pro­
vid es fo r the exte nsio n of the Kercheval Avenue lin e. 

Electric Short Line Railroad, Minneapolis, Minn.-Work 
on this company's lin e to Wayza ta and Long Lake is near­
ing completion, and plans are being considered to build 
extensions west and south to Redwood Falls , Marshall, 
Vesta and Bird Island. 

Luce Electric Short Line Company, Minneapolis, Minn.­
Financial arrangements are being made by this company 
to build an electric railway between Minneapoli s and Red­
wood Falls. [E. R. J., A ug. 2, '13.] 

Laurel & Ellisville Interurban Railway, Laurel, Miss.­
This company has placed in operation its line between 
Laurel and Ellisville. 

*Hollister, Mo.-Preliminary surveys are being made to 
build an electric railway to connect Hollister, Power Site 
and Branson. It is proposed to organize a company with 
a capitalization of $500,000 to build the proposed line. 
W. J. Campbell, St. Louis, is interested. 

*Kansas City, Mo.-Plans are being considered to have a 
municipally owned electric railway in Swope Park, to ex­
tend from the entrance to the zoo, lagoon, lake and othe, 
points of interest. 
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J amestown (N. Y.) S t reet Railway.-Work has been be­
gun by thi s company on its Willard S t ree t extens io n in 
Jamestown. 

Lake Erie & Youngstown Railway, Youngstown, Ohio.­
This company has awarded t he contract fo r the co nstruc­
t ion o f it s line from Conneaut to Youngs town to the Ca ld­
w ell Const ru ction Company, Co lumbus, I nd . 

*Henryetta (Okla. ) Interurban Railway.- T his co mpany, 
th e inco rpora tio n of w hi ch is noted elsew he re in t h is issue, 
w ill begin th e surve ys at once fo r it s proposed roo-mile 
elec tri c ra ilway to co nnec t H enryetta w ith t he various coa l 
min es an d o il fie lds wit hin a radius o f ro miles. O ne lin e 
will be built fro m H enryetta t o Mu skogee an d the other 
from H enrye t ta to Shawn ee. This line will co nnect wi th 
t h e R ock Is la nd Rai lroa d and t he San ta Fe Ra ilroad at 
Sh aw nee, with t h e Fo rt Smith & W es te rn Rail road nea r 
O kema h a nd wit h th e '.\[i ss our i, Oklahoma & Gulf Rai l­
r oad a t He nryetta. C. H . Ke llogg is interest ed. 

Dunnvillc, Wellandport & Beamsville E lectric Railway, 
Wellandport, Ont.-I t is anno un ce d t hat wo rk o n t hi s rail­
way, which has bee n projected fo r severa l years, wi ll be 
begun w ithin t h e next t en days. The lin e wi ll co n nect 
w ith t he H amilton, Grimsby & Beam sville Ra ilroad at 
Beamsville, O nt ., and from Beam sville to St . Catharines a 
connec ting line w ill be built to con nec t w ith the Niaga ra, 
St. Ca tha rines & Toronto Railway fo r N iaga ra Falls. A t 
Niagara Fall s t h is line wi ll co nnect w ith the Ca nadian 
Northern R a il road fo r T or onto and po ints east an d a lso 
w ith the p roposed li n e of t he Frontier E lect ri c Railway t o 
Buffa lo. [E. R. J., J une 21, ' 13. ] 

Sandwich, Windsor & Amherstburg Railway, W indsor, 
O nt.-Double tracks ar e being la id by t hi s co m pany on 
W yandotte Street from Ouellette Avenue to ::VI erce r Street 
in W indsor. 

Portland & Oregon City Railway, Portland, Ore.- Grad­
ing w ill be begun at on ce hy t hi s company , which is a sub­
sidia r y of th e Clackam as Sout hern Rai lroad, about -1- m iles 
south of M ilwaukee , on the 6-mi le stretch between Mil­
waukee and Glad ston e. 

Monongahela, Ellsworth & Washington Railway, Wash­
ington, Pa.-About 90 pe r cent of t he right-of-way be twee n 
M onong ahela an d Voorhis has bee n secured by this com­
pany. Grading is bein g carri ed along rapidly an d it is 
plan ned to have this sect ion of th e line in opera tion by 
O ct. r. James Bryan t , Pit t sburgh , enginee r. [E. R. J., 
May 24, '1 3.] 

Montreal & Southern Counties Railway, Montreal , Que. 
- T hi s comp any has co mplete d it s ex t ensio n to Marieville, 
4 m il~s beyond R ich elieu and 22 mi les from M ontrea l. The 
great.e r part of t h e roadbed o n th e lin e to St. Cesaire is 
also comple ted. 

Quebec (Que.) Rapid Transit Company.- T h is company 
states tha t it w ill not beg in construct ion of its system of 
radial lines t o connect Quebec , Charle sbourg, L orettevill e, 
Ca p R ouge , Ste. Foye and th e Is land of Orleans un t il t he 
spr ing of 1914. Ca pi ta l stock authorize d, $1 ,000,000. A ll 
communicat ion s s·h ould be addressed to A. T asc hereau , 
Q uebe c. [E . R . J., Aug . 9, '13.] 

Bryan & Central Texas Interurban Railroad, Bryan, Tex. 
- T hi s company has completed it s extension to the Brazos 
~ection. 

Puget Sound Electric Railway, Tacoma, Wash.-N umer­
ous imp rove m ent s to in te rurban line betw een Seattle and 
T acom a wi ll be m ade at once by t h is company. I t will 
,il so begin t h e installa tion at onc e of a block signa l sys t em. 

Morgantown & Wheeling Railway, Wheeling, W . Va.­
P lans a re being made by thi s company to build a 14-mile 
j ne fro m Cassville t o Blacksville. J. A. Mart in. }Io r gan­
!own. ge neral manag er. [E. R. J. , J an . 25, ' 13.] 

Chicago & Wisconsin Valley Railroad, Madison, W is.­
T his com pany, which wa s r ece nt ly reo rganized and recapi­
talize d, has obtained th e necessa ry fra n chi ses from vari ous 
citi e~ and counties on co nditi on . t hat withi n sixty days th e 
comp any shows proof that $300,000 has been set as ide to 
start construct ion work an d pay debts contracted previow:: 
to t he reorgan ization. T h e fi rst line w ill be bui lt fro m 
Madison t o P ortage , including city sys tem ~. About 2~0 
m iles of electric railway w ill ultimat ely he built. r ad iati ~g 

fro m Ma<li ~on and w ill co nn ect l'urtage, l'ra ir ie du Sac, 
Merri ll, I\1 adi so n, J anesvill e, F ri end ship a nd Eastern. J. E. 
Jo nes, P ortage, is t he g ene ra l manager of the company. 
[ E. H .. J., Aug 2 , ' r3 .J 

SHOPS AND BUILD INGS 
Southern Pacific Company, San Francisco, Cal.-P lans 

a rc be ing made by t hi s co mpany to con stru c t a new Arcade 
de po t in Los A ng eles. 

F reeport Railway & Light Company, Freeport, Ill.­
P lan s a re be ing considered by t his compa ny to build ':l 

new pass enger s tation in Freeport. 
N ew Orleans Rai lway & Light Company, New Orleans, 

La.- 1:-'la n ~ ar e being con sider ed by t his company to build 
a new depot at W es t E n d in New O rleans. 

New York State Railways, Rochester, N . Y.-Thi~ co m­
pany pla ns t o build a new car house on La ke A venue B uule­
\'ard in Roc h es te r. T h e s tructure wi ll be o f stee l and 
con crete construction, 65 ft . x 205 ft. , and 21 ft. hig h. T here 
will be two build ings, one in front to be used as an a dmin­
is tra tio n building a nd one in th e rear fo r housin g cars. 
T hree tracks will enter th e latte r building, w hich wi ll be 
capable of h o ld ing b.etwee n seve nty-five and roo cars. The 
bui ldings w ill be made so t hat t hey can be extended and 
doubl ed to ho ld more cars, if necessa ry. There wi ll be 
room for a m ac hin e depa rtment a stor eroom boil er room, 
and sand and ha rd-coa l sto rag~ room s. ' 

Piedmont & Northern Railway, Charlotte, N. C.- The 
new carhous es and repa ir shop of th is compan y at Gree n­
vill e, S . C., a re nearly complete d. The machin e shop is 
160 ft . x 75 ft . an rl is built of w hi t e pressed br ick w ith a 
stee l roof. Th e mac hin ery is now being insta lled. A s tock 
roo m, 120 f t . x 20 ft., is ·in the main buildi ng, t he supp lies 
fo r t he Greenville, Spar tanburg & A n de rso n R a ilway to be 
kep t there. T h e car house is 200 ft . x 65 ft. , is co nstructed 
of pr essed brick an d has a st ee l tru ss roof. Four tracks 
ex ten d t h e en t ire len g th of t h e builcling, making a tota l of 
400 ft . of storage trackage w ithin t he carhouse . About 2 
m iles of st o rage t rack have been laid on the 20 acre s which 
have been set apart for fr eigh t yar ds. 

Jefferson County T raction Company, Beaumont, Tex.­
T~is coi:np_any has purchased two lo t s and a three-s tory 
bnck buil dm g on Bonham Street in Beaumont. T he bui ld­
ing wi ll be r em odeled and transformed into a depot an d 
office build ing fo r the J efferson County Traction Com pany 
a nd th e Beaumont Traction Com pany. 

Wisconsin Traction, Light, Heat & Power Company 
Appleton, Wis.- Thi s company has re ce ntly bought th~ 
lot just n orth of it s prese nt carh ouse property in N o rth 
Third S tree t in A ppleton to prepar e for future exte nsion s 
to it s carhou ses a nd pow er plan t. The a dditions wi ll no t 
be built this year. 

POWE R H OUSES A ND SUBSTATIONS 
Pacifi c Electric Railway, Los Angeles, Cal.- This com­

pany plan s to m ov e its powe r plant , now at the corner of 
F ifth and L acy Streets , to North Main Stree t in o r near 
Santiago Creek in Santa A na. T h e company proposes to 
sell the pr operty on which th e p r esen t power h ou se is lo­
ca ted. 

Benton Harbor, St. Joe Railway & Light Company, Ben­
ton Harbor, Mich.-This company w ill equip one of its 
substat ions with a 300-kw rotary conve rter which was re­
cent ly ordered fro m the Ge neral Electr ic Company. 

P iedmon_t R ailway & E lectric Company, Burlingt on , 
N . C.-T h1 s company will inst all a t it s substation at Me­
ban e three 100-kva tra nsfo rmer s, switchboard and accesso­
ri es which wer e recently purcha sed from th e Genera l E lec­
tri c Compa ny. 

N orthern Ohio Traction & Light Company, Akron, Ohio . 
- Th is company will ad d to its power- station equipment 
three 1000-kva transform ers. The o rd er has been placed 
with t he Ge n eral Electric Company. 

Columbus, Delaware & Marion Railway, Columbus, Ohio. 
- A rrange ments have bee n m ade by this company to 
place in opera t io n in its power station a 750-kw Curti s 
turbo-ge nera to r , switchboard an d ac cessories. The ap­
pa rat us has bee n ordered from t he Ge n er a l El ec t r ic Com­
pany. 
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Philadelphia (Pa.) Rapid Transit Company is m th e 
market for new elevated ca rs. 

Frankfort, Tacony & Holmesburg Street Railway, 
Tacony, Pa., is in the market fo r two double-truck cars. 

Harrisburg (Pa.) Railways is r eported to be consider­
ing the purchase of fi ve a dditional doubl e-truck passenger 
cars . 

Hershey (Pa.) Transit Company is in t he market for 
two double-truck passenge r cars and o ne double-truck 
milk car. 

Ohio Electric Railway, Cincinnati, Ohio, has o rdered 
three fre ight cars a nd six fre ig ht trail ca r s from the Cincin­
nati Car Company. 

Conestoga Traction Company, Lancaster, Pa., is pre­
paring specificat ions for six double-truck clo sed cars, six 
double-tru ck ope n car s and six sin gle-truck cars. 

Cumberland & Westernport Electric Railway, Cumber­
land, Md., ha s ordered four double-truck car s from The 
J. G. B rill Company. Nat ional a ir-brake equipme nt s are 
specifi ed . 

Lehigh Valley Transit Company, Allentown, Pa., is build­
ing in its sh ops two flat cars, which a r e sample cars. When 
completed it is intended to build fom or six addit ional 
cars of t h e same type. 

TRADE NOTES 
D. W. Smith, fo rm erly w ith the W cstingh ouse E lectr ic 

& 1l anu fac turin g Company, h as been appointed manager 
of m o tor sa le s of the Robbins & Myers Company, Sp ring­
fie ld , Ohio. 

Dossert & Company, New York, N. Y., have received 
orders for conn ec to rs fr om th e Havana E lectr ic Rai lway, 
L ig ht & Power Company, Havana, Cuba, and th e Fort 
Dodge, D es M oine s & South ern Railroad. 

Automatic Ventilator Company, New York, N. Y., has 
rece ived an order to equip the twelve new car s now being 
built by th e Waso n Manufacturing Company for the Mary­
land E lectric Railways with automatic ventilators. 

Best Pipe Engineering & Supply Company, Pittsburgh, 
Pa., has been rece ntly organized by George Best and hi s 
son. George H . Best. George Best, formerly presi­
de nt of th e Best Manufacturing Company, has severed his 
conn ection with that concern m ord er to form the new 
company. 

J. R. McKee has r es ig ned as a vice-pre siden t of the 
Ge neral E lectri c Company in order to devote a ll of his 
ti m e to personal affa ir s. Mr. McKee joined th e Thomson­
Vanderp oel E lectric Mining Company as president at the 
time of its organization and was a lso manager of the 
Thomson-Houston M otor Company. In 1893 h e was made 
manager of t'he newly organized power and mining depart­
men t of the General E lectr ic Company. Mr. McKee was 
app ointed chairman of the sa les committee in 1908 and in 
r0r2 was elected a vice-president of the company. 

General Electric Company, Schenectady, N. Y., is receiv­
ing incoming business at a rate equal to th e capacity of 
the p lants, or about $110,000,000 a year. This is a con sid­
erab le fa lling off from the first six months of the year, 
w hich. however, set a new record on orde r s, at a rat e of 
$1_s,ooo.ooo or m ore above cu rrent business. Unfi lled orders 
at the beginning of this year we re so large and th e excess 
of orders in the firs t s ix months ahove capacity was so great 
that th e company bas business en oug h in sig'J1t t o carry it 
t hr ough the r est of the year. T h e tota l va lue of o rd er s re­
ce ived last year was prac ti cally $ro3 ,ooo,ooo. The company 
has received orders fo r fo ur-m otor car equipments from th e 
following compani es: Portland. Euge ne & Eastern Railway, 
Portland, O r e.: P it tshurgh & Butler Street Ra ilway, Pitts­
hurgh , P a. : Ch arle ston (W. Va.) 1 nt erurhan Railroad; 
United Rai lwavs & E lect ri c Compan y, Baltimore, Md. 

Smith-Serrell Company, New York, N. Y .. announces that 
the Francke flexihle coupling is being used by the Public 
Service Railway of New Jer sey, the New Y ork E di son Com­
pany and the Interborough Rap i<l Transit Company of New 

York. The Rochester Railw ay & Light Company is on e of 
the most recent purchasers. This all-me tal couplin g is 
adaptable to a wide ran ge of sen·ice. \Vith the growing 
pop ula rity of the direct-connected turbo-generator set has 
come an in cr eas ing demand for the coupling from the 
leadin g m a nufacturers of such units, and the General E lec­
tric Compa ny is furnishin g it with the new 1000-kw set 
recently placed on the market and operating at 3600 r.p 111. 

T h e couplings a re made fo r all shaft sizes from •¾ in. up 
to 20 in. 

E. R. Mason, New York, N. Y., has resigned from the 
E lect ric Service Supplies Company and has o rganiz ed th e 
E. R. Mason Company, Inc., with offices at Room No. 2038 
Grand Central Terminal, where his company will act as 
manufact urers' representatives and as dea lers in electric 
railway specialties. Mr. Mason has been manager of the 
New York office of the E lectric Service Supplies Company 
for nearly five years, previous to which he represented the 
same company in the Central \ Vestern te rritory with head· 
quarters in Chicago. Before the formation of the Electric 
Servic e Supplies Company h e wa s vice-president of Porter 
& Be rg, Inc., Chicago, 111. His earlier activities were with 
McGill & Pomeroy and hi s fat her, \V. R. Mason, in and 
about Chicago. Mr. Mason's entire business career ha s 
bee n confined to the electric railway supply field. He is 
well posted and has a large circle of frie nd s throughout the 
country. The new compa"ny will represent in New York 
and the Middle Atlantic States the following manufacturers: 
the Johnson Fare Box Company, the Hunter Illuminated 
Car Sign Compa ny, the Ke rwin Machine Company, th e 
Speer Carbon Company and the Esterline Company, and 
also w ill handle a complete lin e of onrh ead m ate rial an d 
m anufactured mica products. 

ADVERTISING LITERATURE 
The J. G. Brill Company, Philadelphia, Pa., has issued 

a n illustrated ca tal og de sc ribin g it s ' 'Radiax" or special 
swing-link rad ial-axle truck. 

Pyrene Manufacturing Company, New York, N. Y., ha:, 
issued the Pyrene Bulletin fo r August. 1913, describing 
recent instances in which fi r es were put out by use of its 
extinguishers. 

Trigger-Lock Reversible Controller Finger, Niagara 
Falls, N. Y., ha s issued a folder describing its controller 
fi nger s, which are equipped with easily removable and inter­
cha ngeable tips. 

Delta-Star Electric Company, Chicago, Ill., ha s issu ed 
a new bulletin devoted t o hi gh-t ension outdoor substation 
a nd protective eq uipm ent for use in selling power a lo n );! 
tran smission lin es. 

National Quality Lamp Division of the General Electric 
Company, Cleveland, Ohio, ha s issued a bulletin describ­
in g and illustrating the application of it s :'.\1azda lamp s in 
cars, carhouses a nd subways. 

Barrett Manufacturing Company, New York, N. Y., ha s 
issued a catalog containing illustrations of the Grand Cen­
tral Terminal a s it w ill appear whe n the yards are entirely 
comp leted. It de scribes th e app licat ion of Barrett Speci­
fica tion pitch a nd tarred fe lt as wat erproofi ng material s for 
the viaducts, subway wa lls and roofs of the variou s office 
buildings. 

NEW PUBLICATION 
The Trolley Wayfinder. 1913. New England Street Rail­

way Club, Boston, Mass. Paper, IO cents. 
The 1913 edition of th e Trolley W ayfinder, the official 

publica tion of the N ew England Street Railway Club , has 
rece ntly been published. The book has an attractive g ray 
paper cover, printed in red and black, being filled with 
t he cut of a car whose center h eadlig ht throws a white 
cone across the bottom of th e page. The book contains 
an alphabetical li st of cities and towns reached by trolley. 
either a statement regarding distance, fare and time or 
else a reference to some table being g iven under each 
name. In preparing the book the club has endeavored 
to answe r the questions "Where sh a ll I .e:o ?" and "How 
can I get there by trolley?" in a simple and comprehensive 
manner, and what little information is n ot obtainable in the 
book the tourists can- easily secure fr om conductors while 
en route. 




