
Electric Railway Journal 
A CONSOLI DATION OF 

Street Railway Journal and Electric Railway Review 

VoL. XXXVI. NEW YORK, SATURDAY, SEPTEMBER 3, 1910 No. 10 

PUBLISHED WEEKLY BY TllE 

McGraw Publishing Company 
239 \ VEST THIRTY-NINTH STREET, NEW YORK 

JAMES II. .McGRAW, President. 
11 l!GH 1\1. \\ 'JLSON, 1,t Vice-President. A. E. CLIFFORD, 2d Vice-President. 

CURTIS E. WHITTLESEY, Secretary and Tre asurer. 
TELEPHONE CALL: 4700 BRYANT. . CABLE ADDRESS: STRYJOUR N, J\' EW \'OR K . 

HENRY \V, BLAKE, Editor. 
L. E. GouLD, ·western Editor. 

Associate Editors: 
R ODNEY HITT, FREDERIC NICHOLAS, WALTER JACKSON. 

News Editors: 
G. J. l\IAcMURll.AY, FRANK J. ARMEIT. 

CH JCAG0 OFFICE .. ,,., ••...........•......... r 570 Old Colony Building 
CLEVELAND OFl'ICE, . , .•....................... . , 01 5 Schofie ld Building 
PHILADELPHIA OFFICE, ...................••. Real Estate Trust Building 
EUROPEAN OFFICE. , .. Hastings H ouse, Norfolk St., Strand, Lon don, Eng. 

TERMS OF SUBSCRIPTION: 
For 52 weekly issues, and daily conventi on issues published from time 

to time in N ew York City or elsewhere: United States, Cuba and l\Iexico, 
$3.00 per year ; Canada, $4.50 per year; all othe r countries, $6. oo per 
year. Single copies, 10 cents. Foreign subscriptions may be sent t o our 
European office. 

Requests for changes of address should be made one week in advance, 
giving old as well as new address. Dat~ on wrapper indicates th e month 
at the end of which subscription expires. 

NOTICE TO ADVERTISERS. 
Changes of ad ve rtising copy should reach this office ten days in advance 

of date of issue. New advertisements will be accepted up to Tuesday 
noon of the week of issue. 

Copyright, 191 o, by McGRAW PUBLISHING COMPANY, 
Entered as second-class matter at the post office at New York, N. Y, 

Of this issue of the ELECTRIC RAILWAY JouRN AL, 8500 copies 
are printed. 

?\EW YORK, SATURDAY, SEPTE?vIBER 3, 1910. 

TABLE OF CONTENTS. 
Western Attendance at the Con vention ........... ... . ...... .. .. . . . 
Opening of the Pennsylvania Station in New York . . . . .. ... . .. ... . 

~~!t;'~~ s~s s~~~ifi~~ti~~~::: ::::::::::::::: :.: : : : : : : : : : : : : : : : : : : : 
The American T ou rist Abroad ..•.......................... . ...... 
A New Class of Litigation ..•.................................... 
The Union Issue in Columbus ................................... . 
Report of the Illinoi s Traction System ......................... . 
Power Contracts for E lectric Rail wa ys .......................... . 
Southern Cambria 1200-volt D. C. Railway ..... ............ . ..... . 
Breakage of Railway Motor Pinions ............................. . 
Instruction of Student Conductors in Brooklyn .................... . 
Treatment of Depreciation in Glasgow . ... . ...................... . 
Ordering and Standardization of Suppli es on the London County 

Counci l Tramways .............. .. ... . ........... . .. .. , .. , .. .. . 
Meet ings of Car House and Shop Employees in Boston ... . .•. . .... 
N ew Crossing Signs on the Louisvill e & Indian a poli s . ....... . .... . 
New Suhways for Berlin ....... . ... . ... . ... . . . . . . .. ....... . . .. .. . 
Effects of Injury by Electricity ................. . ........ • . .•. . .. 
Addition to Decatur Shops, Illinois Traction Sys tem ........ . .... .. . 
Bondin g with Oxy-Acetylene Torch in ;\linneapoli s ......... . ...... . 
Some N otcs on Rail Corrugation ..... . ........................•.. 
C. S. i\ Iell en Discusses Proposed Publi c Utility L egisla tion in Con-

necticut .... . . . ... , . . , . , •.,, . • ..... • . • • • • • • • • • • • • • • • • • · · • • • · · · 
Valuat ions of the Detroit United Railway ....... . ..... . ... .. . ,, . .. . 
S pecial Con vention Train from <:;hicago .............. . : .. . ..... . . . 
Opening of the N ew York Station of the Pc1111sylva111a and Long 

Island Railroads., .•.•.... . . , • , ... . ... . . .. .. , .. . . .. . . .. .. . , .. . 
Valuation of Chicago Consolidated Trac tion Compa ny . .. ..... .. ... . 
Recorder of Steam and Water Consumpt' on ...... ... . ..... .. ... . 
Preventing Accidents from Opening Gates .. ........ ......... .. .. . 
Minor Shop Economies ....• , , , .... , ... .... .... , .. , , , ...... , . .. . . 
The Columbus Strike ..•... , ... , ... , , , . . , , . ... , . , , , ......... . .. . 
London L etter ... .... •. , . , • , •• ,· ........... , ........ , ... , , ... • • • . 
News of Electric Railways ..•.•• , .. ,., ....... ,.,.,, .. ,.,, .... .. . 

t~~cci~lncln4,.~;:;
0,.~~\T~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Personal l\1ention ••••..... , , •.• , , , ........... , .. , , ..•. , .. , ..... . 
Construction News ... , ... , .. , .• , , ............. , . , , , . , . , .... , . , .. 
Manufactures and Supplies .... ,.,, .. ,,, ..... ,,.,,.,,, .......... , 
Table of Traction Earnings ............... , ... , ...... , ... . .. . .... . 

\Vestern Attendance at the Convention 

The time- table of the conventi on train from St. Louis was 

published last week, and the arrangements made for the speci al 

t rain from Chicago are printed in this week's issue, both in 

ample time fo r those who are planning to travel on these trains 

to engage their reser\'ations. It will be a great convenience to 

the transporta tion committees if this is done soon, so that the 

accommodations required will be known. There is no doubt 

that the attendance at the convention this year from the East 

and the Central States will be larger than e\'er before, and it is 

hoped that the Far-\Vestern members \\·ill be present in such 

numbers as will make a reco rd for an Eastern convention. Last 

yea r, far th e first time in it s history, the associati on held a 

conventi on wes t of Kansas City, yet the at t_endance of the East­

ern members was very large. It is due these gentl emen that 

the Fa r-\Vestern members attend the At lanti c City convention 

in an equally representative way. T hei r contributions to the 

technical proceedings and discussion s of the different associa­

tions las t year were very va luable, and as equally important 

subj ects are to be discussed this yea r their advice and sugges­

tions are again g reatly needed. vVe feel it our duty to make 

to them the same recommendations which we clid to the Eastern 

companies last year, to secure their com·ent ion r eser vati ons 

early, so as to be sure and be on hand. 

Opening of the Pennsylvania Station in New York 

On Sept. 8, the new Pennsylvania terminal station in New 

York will be opened for regular traffic by electric trains o f 

the Long Island Railroad. The engineering feats accomplished 

,in driving the tunnels under Manhattan Island and the two 

n\'ers which flank it on either side and 111 rearing the 

monumental terminal stati on building have overshadowed in the 

public eye the electrical problems connected with the equipm ent 

of the tunnels fo r tr ain operation. But if the art o f hca \-y 

elect ric traction had not reached its present de\'el opm ent the 
enterpri se would be doomed to failu re from the start. The 

electrical apparatus installed represents fo r th e mos t part ad­

herence to well -tried principles. A new and powerful type o f 

side-rod locomotive is to be used for hauling through tr ain , , 

l.iut th e power generation and distribution systems do nut differ 

in their essential details from other standard direct-cur rent 

th ird- rail installations. Nothing has been left undone to ins ur e 

safety and reliability o f operation, which are of param oun t im ­

portance on a high-speed undergrouncl road. The electri c loco­

moti\'e tests on the West J er sey & Sea Shore Rail ro.td and th e 

construction o f an experimental overhead lin e on Long l sla nd 

may be menti oned as typical of the thoroughness and ex pense 

with which the prelimina ry work wa s carried on hef " rc any 

fina l decision was made. As an exampl e o f terminal and 

s11hnrlia11 electric operation the Pennsylvania and Long Is land 

suln1rl1an s~·stern s rank lirst among the electric railway under­

takings so fa r Cl llll[lkted. 
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Keeping Cars Clean 

Hercules' assignment to cleanse the Augean stables was a 

trifling task compared with that of keeping the ordinary street 

car in absolutely clean and sanitary condition. The vast diffi­

culty of securing this result is not appreciated by the public, 

which seems to expect that every car should be accompanied by 

a scavenger as third member of the crew. A case in point is 

afforded by the experience of a company which recently an­

swered some complaints about the cleanliness of its rolling 

stock. It showed that the cars are cleaned and disinfected every 

night at a daily cost of 22 cents to 30 cents per car. In other 

words, the equivalent of about five fares is required every day 

merely to free the cars from filth. It is a hard job to keep even 

an ordinary sitting-room free from dust and odd papers. How 

much harder would it be to do so if such a room were visited 

every hour by 50 to 100 people of all classes from bricklayers 

to bankers, while the room itself was being moved through a 

dusty or muddy street with doors and windows open. Yet 

these are exactly the conditions to which a city electric railway 

car is exposed. Here is a direction in which the public can 

assist. No matter what care the company exercises the sanita­

tion of public conveyances would be greatly bettered if the 

riders did not use the seats for foot-rests, the window sills for 

whittling blocks and the floors for cuspidors and waste-paper 

receptacles. To our knowledge at least one company has been 

obliged to prohibit the carrying of fish because of the offensive 

odors which permeated the cars despite the liberal use of dis­

infectants. If the cars are to remain reasonably free from 

malicious microbes after they leave the depot in the morning, 

it is essential that the passengers themselves should be con­

siderate and cleanly during their riding hours. 

Drawing Up Specifications 

The average specifications for material are such formidable 

documents at best that great care shi)Uld be exerci sed to make 

them as free as possible from unnecessary clauses. Most operat­

ing engineers are not personally familiar with all the conditions 

met in the manufacture of the material used by them and con­

sequently when they extend their requirements beyond those of 

t he performance of the material to include methods and 

processes of manufacture they run some danger of not secur­

ing the results sought. This is particularly the case when the 

clauses used to describe the manufacturing processes desired 

follow some form, honored because of its antiquity. It o ften 

happens that a specification drawn in this way will not apply 

to existing conditions of manufacture or will prove too exacting 

for material sold at standard prices. To avoid this it might 

be well to follow the example of one company which desired 

to draw up a series of standard specifications for overhead 

material. Before doing so, its engineers made inspection trips 

to the shops of all the prominent manufacturers where they 

familiarized themselves with the difficulties and extra expense 

inherent to making odd sizes and unusual shapes of line ma­

terial items. In consequence, the final specifications were free 

from all freak designs and unreasonable requirements. Of 

course, small railways cannot afford to send their representa­

tives on trips of this kind but this should not deter them from 

seeking expert help in other ways so long as no standard as­

sociation specifications are available for their conditions. Prob­

ably the most satisfactory method would be to consult some 

testing laboratory which could first assist in drawing up the 

proper forms and later cot.ild undertake to see that all the 

terms of the specification were fulfilled. As a general rule, a 

specification ought to contain little about details of the manu­

facturing processes, but rather should be devoted to specifying 

clearly for what class of service the material will be used. 

Nothing is gained by inserting inspection and penalty clauses 

unless arrangements have been made to test the goods before 

shipment. 

THE AMERICAN TOURIST ABROAD 

The number of Americans who spend their summer holiday 

traveling on the continent of Europe is constantly on the in­

crease and it seems impossible to build enough large and fast 

transatlantic steamers to carry them. Statistics show that those 

who have crossed the Atlantic this season, most of them, like 

John Gilpin, "on pleasure bent," are more numerous than ever 

before, and at this time of the year it is almost impossible to 

secure passage home unless it has been engaged several months 

111 advance. The subject of transatlantic travel is pertinent 

in this place because many of the home-coming tourists, upon 

their return, will undoubtedly discourse on how much better 

things are done in Europe, and, among other directions, how 

superior in its appointments is the average city electric railway 

system there to that in their own city. Indeed, one article on 

this subject has already appeared in our esteemed' contempo­

rary, Engineering News. 

Vve agree with the writer of this article that some of the 

electric railway methods on the continent of Europe are ex­

tremely commendable and might be introduced to advantage 

in this country. The most conspicuous of these is the distinct 

marking of stopping places for city cars. In America, the 

variety of the practices as regards stopping on the near and 

the far side of the crossing is confusing to strangers. More­

over, when cars stop at every cross street at which passengers 

wish to mount or dismount, as is practically the universal rule 

in this country, more frequent stops are made than are neces­

sary. If stopping signs were used they could be so spaced 

that cars would have to stop only at every other corner on 

short blocks. This, in New York, would mean that the cars 

would still stop every 400 ft., whereas in Berlin the stopping 

signs are an average of 750 ft. apart, and last year the company 

petitioned to have them spaced 900 ft. apart. Of course, there is 

a question as to whether the American public could be educated 

to accepting this longer run between stops, but if this were 

possible it would increase materially the schedule speed of the 

cars without increasing the maximum speed. Another Euro­

pean practice which could be introduced in this country to 

advantage is the erection of artistic shelters at busy junctions 

for the use of waiting passengers. 

There are still _other features connected with electric railway 

operations abroad which impress the American tourist as being 

attractive and commendable, but which are not so susceptible of 

being transplanted. Among them are the military appearance 

and deportment of the employees, which is the result, not only 

of actual service of each man in the army from one to three 

years, but undoubtedly is an inherited trait, the effect of cen­

turies of military discipline. This training and obedience to 

the l_aw and regulations are shown not only in the conduct of 

the trainmen but of the passengers themselves who are liable 

to prompt arrest and fine or imprisonment if they violate such 
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regulations of the company and of the municipality as that of 

getting on or off a car while in motion. A ll of these customs, 

especially so far as they. govern other people, appeal to the 

American who is not accustomed to have hi s life and actions 

minutely regulated by law. Each system of government has 

its advantages but we doubt whether most of the Americans 

to whom these rules appeal during a superficial acquaintance 

with them would be content to have their own actions regulated 

by these laws for any great length of time. 

All of these points appeal to our countryman in Europe, and 

he is apt to confuse these and perhaps other real points of merit 

in foreign operating practice with others which are actually dis-

• advantageous, and from which the foreign company would be 

glad to escape if it could. Among the latter is the short car 

and train of short cars. This is one point upon which the cor­

respondent in our contemporary waxes very en thusiastic, partly 

because, as he says, such cars are very easy on the track com­

pared with the heavy, huge cars now run in American cities, 

and partly because they permit the management readily to pro­

vide for variations in traffic by adding to or dropping off cars. 

But the facts are that the short narrow car is a practical neces­

sity in many cities abroad on account of the narrowness of the 

streets and the sharp curves, and trains of short cars have to 

be used to secure rush-hour capacity, and sometimes a separa­

tion of class. But in the suburbs of large European cities and 

on certain routes where the width of the streets· permits them, 

numerous long double-truck cars are operated, many of them 

as long as those on most American city systems. 

Of course, there can be but little question as to the relative 

merits from an operating standpoint of the double-truck car 

of, say, 36 ft. over the corner posts, and a train of two single­

truck cars, each of half that length, as used in many European 

cities. The slower acceleration and the far greater li ab ility 

to accident of the latter would be sufficient to condemn it for 

city service if there was any alternative, as many companies 

here know. As for double-deck cars they are hardly ever 

seen in Europe outside of the United Kingdom . They seem to 

be popular there and fairly well suited to the climate, although 

even there there is a tendency to enclose the upper decks in 

winter. But they are slow in loading and unloading, are hard 

on the track and would be unsuited to th e ext reme variations 

in temperature and climate found in America. 

The low fares charged on the. zone system for short rides 

abroad as compared with the uniform fare in America are also 

likely to be a cause of invidious comment on the part of the 

returning traveler. The latter usually has had occasion to ride 

on European tramways for short distances only in going from 

hi s hotel to points of interest within the city, like the art gal -

leries and cathedrals. For short trips of this kind the zone 

system of fare collection provides a very cheap method of 

traveling, because the passenger always pays the minimum fare. 

But we believe that the average charge per passenger mile in 

any of the large cities in America, if it could be determined, 

would not be much, if any, greater than the average fare per 

passenger mile on lines in cities of equal size in Europe, with 

the possible exceptions of Berlin and Hamburg where straight 

fares are in force. Thus an article in a recent issue of this 

paper showed that while the fare on the New York subway is 

slightly less than double the average fare on the Paris subway, 

the average length of ride per passenger was from 2 to 2½ 

times that in Paris. 

A NEW CLASS OF LITIGATION 

The pay-as-you-enter car, like any other radical change in an 

industry, is bound to create new questions of law as well as 

of engineering and operation. Of course, fare boxes them­

selves are very old devices, and the right of a railway company 

to compel passengers to deposit thei r fares in such a box in­

stead of handing them to the conductor was established long 

ago-certainly in most States, but the inconvenience to which 

a passenger can be put in the enforcement of thi s rule has not 

been so clearly defined by the courts. Possibly as extreme a 

case as ever came before the Supreme Court of New York 

State was tried two or three months ago in the suit of Elder 

against the International Railway Company. Here the plaintiff 

transferred from one Buffalo car to another, and as the latter 

was a pay-as-you-enter car he handed hi s transfer to the con­

ductor , according to the rules of the company, entered the car 

and took a seat. Shortly after he had done so the conductor 

ente red the car and told him that the transfer could not be ac­

cepted for transportation because it had not been presented at 

the proper transfer point. Some argument followed, but the 

conductor adhered to his position and told the plaintiff he 

would have to pay a fare. The latter thereupon offered to do 

so, but the conductor stated to him that he would have to go 

back to the platform and deposit the nickel in the fare box be­

cause the rule of the company forbade conductors handling 

fares. The plaintiff became incensed at this, and while willing 

to pay an additional fare, refused to walk back and put it into 

the box. Whereupon the conductor, without unnecessary vio­

lence, put the plaintiff off the car. 

Mr. Elder brought action in the City Court, alleging an un­

lawful assault, and secured a verdict of $50 with costs, 

whereupon the company appealed to the Supreme Court. The 

latter considered the case very carefully and said that as a 

general rule the requirement that passengers should deposit the 

fares in the box on entering the car was a reasonable one. The 

court admitted that exceptional circumstances might arise which 

would make the strict enforcement of the rule vexatious, but 

hardly thought it incumbent on the company to provide for all 

the possibl e exceptions which would justify a departure from 

the rule. It said that the conductor should be given a reasonable 

time to examine a transfer and see if it was good for passage. 

The time taken in this case was not unreasonable. It then be­

came th e passenger's duty to pay his fare and to comply with 

the reasonable rule of the company as to its mode of payment. 

The court consequently decided in favor of the company and 

reversed the judgment of the lower court, but, in view of the 

extenuating circumstances, did not reverse the costs. 

The decis ion of the C0\} rt in regard to the legal ity of the 

ejectment admits, of course, of no question but it is a little 

difficult to understand the reference to the extenuating circum­

stances. The passenger broke two rules of the company : he 

presented a defective transfer and he refused to deposit his 

fare in the fare box. Either one would warrant ejectment if 

not remedied, but after his attention had been called to hi s il ­

legal conduct he offered to comply with one of th e rules but 

not the other, and as the rule with which he would not co m­

_ply was legally a perfectly reasonable one the company was 

warranted in compelling him to leave the car. Thi s phase of 

the decision, however, is a small one compared with the estab­

lishment in the clearest possible language by th e court that a 

railway company has the right to eject both fo r the presenta-
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tion of a transfer at a point which is not the transfer point and 

fo r the refusal of a passenger to place his fare in the fare box, 

and a lso' that the conductor is allowed a reasonable time to ex­

amine a transfer on a pay-as-you-enter car even after the 

passenger takes his seat to see whether the passenger ha s tb e 
right to ride on the car. 

THE UNION ISSUE IN COLUMBUS 

One issue stands fo rth clearly as the principal stake 111 the 

strike at Columbus. From the beginning of the difficulties 

between the Columbus Railway & Light Company and its em­

ployees the chief underlying point at controversy has been the 

recognition of the union organized recently among the men. 

Allied with thi s point is the retention o f men whose se rvices are 

not des ired by the company, but fo r whose continued employ­
ment the union struggles. 

S ince the question of whether or not a union shall exist, 

c1 nd its relative ad:'antages or disadvantages to the employees 

and the company, is one that concerns the public in Columbus, 

as well as in other cities , the position of st1 eet railways on 

this topic should be considered to reveal in what vital respects, 

i f any, it differs from that of other large employers of labor. 

Such consideration shows that the most conspicuous aspect 

of the duties o f street railway trainmen is, first , their re­

sponsibility to the company and also the public for lives of 

passengers and oth ers, and, second, their responsibility to the 

company fo r the proper collection and return o f the r evenues 

fro m traffi c. No other public utility, and certainly no class of 

private business, is so burdened with heavy responsibility and 

danger from these sources as th e street railway. By careless 

operation of cars and wilful or in advertent disobedience of 

orders, trainm en may destroy lives and property, inflicting irre­

parabl e harm upon both the public and the company. A part from 

the direct effect of accident upon the publi c, which desires and 

is entitled to safety of operation, the finan cial effect upon the 

company is a matter fo r se ri ous thought. A single accident, in­

volving fea rful casualti es and resultant heavy suits for da1:1-

ages, has led many a company into bankruptcy. With the 

consideratio ns that have to do with safety the public admits its 

concern . It does not appear, howeYer , to be so . greatly con­

cerned with the protection of the revenues of the company. 

These will be safeguarded as the honesty of conductors is 

maintained. 

\ \/here companies a re entirely dependent upon traffic revenues 

in order to pay not merely dividends and the coupons of 

bonds but _a ll the expenses of operation, the necessity for the 

employment of trustworthy men, so far _as they can be se­

cured, is plain. T he management is obliged to take all the 

steps that li e within its power to keep the ranks of employees 

fill ed with men who shall serve it wisely and well, protecting 

the lives and limbs of the public and returning to the company 

th e revenue to which its senice entitles it. 

H ow best to accompli sh these ends is admittedly a problem. 

Does the union contribute better than individual initiative 

toward these undoubtedly proper aims of the management, or 

does it use its influence in preventing the administration of 

just discipline and in protecting men who deserve nothing 

but elimination from the ranks? If its strength is manifested 

A s a fair proposition it may be admitted that organization 

among employees has protected men from imposition in ~ome 

cases. But the instances where organization ha s been 

followed, whether with or without the sanction of the 

union need not be argued here, by unlawful ·attacks upon life 

and property if an employer failed to meet the conditions de­

manded, are measurably greater in number and in degree of 

violation o f moral ethics and statutes. If the union is to meet 

the corporation on equal terms it should be financially respon­

sible and its contracts should be enforceable, but if no financial 

r esponsibility is possible for the union, its pledge or the word 

of its responsible officers should be kept. 

\Vhile these are general considerations they are pertinent be­

cause of the distinctness with which the union issue in Colum­

bus s tands forth. The general manager of the company against 

which the strike has been directed has been pilloried in the 

newspapers as a hater of unions, although the papers and not 

the men may he jt•.s tly chargeable with this attempt to arouse 

the prejudices of sympathisers with organized labor against 

t he company. The class feeling which this and kindred attack~ 

have aroused has undoubtedly contributed to the spread of the 

dis~rder which has disgraced the city of Columbus. 

Easily and rightly separable from the questions at issue 

between the company and its employees is the question of 

operation of the cars. If there are merits to the claims of t~e 

employees, the company should be free to accept or reject the 

t erms on which the men will return to work, just as the men 

are free to accept or reject the terms on which they are offered 

employment. In the meanwhile the company should make every 

effort to operate its cars with safety, speed and regularity. 

Whatever scale of wages may be fixed by the company the 

men are fr ee to decline. But if the company does not care 

to pay the wages asked by the men, it should be free to fill 

the rejected places with other men who are glad to have the 

opp ortunity for steady employment thus offered. 

It is clearly in the interest of the company to retain men 

trained in the service. But it is likewise in its interest to 

have a force of men upon whom discipline may be visited if 

breaches of conduct occur that hamper the success of the 

property. Conditions of labor and likewise wages have im­

proved steadily in the street railway industry during a period 

when all costs of materials have advanced .and the unit of 

passenger revenue has gone down. The question of whether 

the uni on shall exist or shall be abandoned together with its 

necessary expenses of maintenance, is of less importance to 

the company and the employees than the successful development 

and protection of the property in order that fair conditions of 

employment may be created and the public be made to meet 

the reasonable cost. 

From one point of view, the separate interests of the main 

body of employees, of the public, of the security-holders and of 

the management are far apart and as hostile in tone as are the 

conflicting interests in any other business transaction-where 

each interest strives to protect its own. But from the broad 

point of view of the real welfare of each one of the interests 

enumerated, the wisest policy, the most profitable in the ulti­

mate results is a cooperation which abandons minor differences 

for the major gain that accrues to the majority from such con-

in the cultivation of greater efficiency, the development of tinued operation of the property .as renders service where serv-

greater loyalty and of more permanence of service, it can ice is desired and wages or other remuneration where they 

accomplish some satisfacto_ry results. are earned. The strike is not a means to this end. 
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REPORT OF THE ILLINOIS TRACTION SYSTEM 

By the publication in pamphlet form of the sixth annual re­

port of the management to the board of directors of the Illinois 

Traction Company information which emphasizes the extent 

of the system and the diYersity of its operations is made ava il­

able. 

A list of 26 principal component properti es of the system is 

followed by a r esume of the public utility services rendered in 

various communities, which shows that, exclusiYe of the inter­

urban transportation facilities by which the company is known 

most widely outside of the section of the country in which it 

operates, electric lighting and power are furnished in 12 com­

m_unities, street railway senices in ro, gas in 5 and heating 

in 5. 

From the variety of business and the distribution of territory 

served which these few figures show, it will be app reciated 

that diversity of the sources of gross earnings is a marked 

characteristic of the report. It will be instructive to see the 

proportion of the total gross which was contributed by each of 

the various sources of r evenue during the year 1909. The 

figures are as follows: Interurban, $1,980,779, or 41.7 per cent ; 

local street railway, $1,371,119, or 28.8 per cent ; gas, $293,072, 

or 6.2 per cent; electric light and power , $961,115, or 20.2 per 

cent; steam heating, $138,486, or 2.9 per cent ; miscellaneous, 

$7,511, or 0.2 per cent ; total, $4,752,082, or roo per cent. It is 

thus shown that interurban lines constitute the most im­

portant single source of earnings of the system and that the ra il­

way lines as a whole furnish over 70 per cent of the total gross 

''general and overhead ex penses," were added to the amount of 

$2,585,043 specified as "operating expenses." If the latter item 

alone is used in the computation the operating ratio is 54.4 per 

cent. It is interesting to show that the 4.2 per cent of gross 

allowed for depreciation, when added to the 57.85 per cent 

considered as the total operating ratio, makes an aggregate of 

62.05 per cent as rep resenting both elements of cost. The 

depreciation allowance, added to the 54-4 per cent which repre­

sents operating expense minus taxes and the other charge of 

$43,150, makes a total of. 58.6 per cent of gross. These ratios 

compare with 58-4 per cent, the average shown by 76 com­

panies with gross earnings each of $1,000,000 or over in r eports 

for the 1907 census of street and electric railways. In the same 

census report 26 companies were shown as having made depre­

ciation deductions aggregating $2,397,250. Undoubtedly the 

next census will show notable additions both to the number of 

companies and the t otal deduction for depreciation. 

It 
0

is to be hoped that the management of the Illinois Traction 

Company will continue to take the public into its confidence in 

the future as fully as it has done in thi s report through its 

presentation of financial results and its publication of the in­

teresting review of the progress of the year, which is signed 

by H. E. Chubbuck, the general manager, and is publi shed else­

where in this issue. 

POWER CONTRACTS FOR ELECTRIC RAIL WA VS 

The extension of high-tens ion power transmission systems 

into electric r ailway territory brings the question of power 

re\'enue reported. In the previous year, 1908, the proportion contracts into prominence when an investigation of the econom-

was practically the same for the interurban lines, being $1,847,-

381, or 41.8 per cent o f the total, but some variations from the 

1909 figures are shown in the other departments. The 1908 

figures, in addition to those just stated for the interurban lines, 

were as follows: L ocal street railway, $1,283,892, or 29.1 per 

cent; gas, $277,085, or 6.3 per cent; electric light and power, 

$872,394, or 19.8 per cent; steam heating, $134,286, or 3 per 

cent. The 1908 total, including $14 of miscellaneous revenue, 

was $4,415,052. To carry the comparison back one year earli er 

the corresponding figures for 1907 may be g iven, as follows: 

Interurban; $1,610,257, or 39.7 per cent of gross; local street 

railway, $1,226,591, or 30.2 per cent; gas, $259,572, or 6.4 per 

cent; electric light and power, $819,427, or 20.2 per cent ; steam 

heating, $127,453, or 3.2 per cent; miscellaneous, $13,282, or 

0.3 per cent; total, $4,056,582, or roo per cent. By compari son 

o f the figures for the railway operations in 1907 and 1909 the 

tendency of the interurban lines to develop more rapidly than 

the street railways is revealed. As a matter o f fa ct, earnings 

of the interurban lines increased 23 per cent in the two years 

as compared with a gain of 12 per cent by the street railways 

in the same period. 

A charge for depreciation, m ade 111 the report for 1909, 111-

dicates a r ecognition by the management of this large system of 

the importance of this element in the cost of operation. There 

was approp riated for depreciation the sum of $200,000. This 

is equal to 4.2 per cent of the total gross earnings for the year. 

As, un fo rtunately, the general operating expense accoun ts are 

not published in the report, the ratio which thi s appropriation 

fo r the upkeep of the property bears to current expenditures 

for maintenance cannot lie shown. T he operating ratio a s 

stated in the report is 57.85 per cent. In the computation of this 

ratio, however, taxes of $ 120,876, and an item o f $ .. u,1 50 fnr 

ics of any given case shows that it may be desirable to pur­

chase current from the incoming organ ization. Co-operation 

between the legal and engineering departments is here most 

important. The technical problem is obviously based upon a 

r eliable service of sufficient volume to meet the transportation 

r equirements within a specified area. The power comp any 

usually has its own contract fo rms , but in the case of a large 

customer like an electric railway it is often necessary to draw 

up a specia l fo rm of contract on account of the peculiar con­

ditions to be met in the supply of electricity. This can be done 

without interfering with the app lication of standard rates by 

the power company if the contract points are carefully looked 

after, even though the agreement may represent a departure 

from the usual forms of expression. 

To insure sati sfactory relations and to avoid future disagree­

ments a typical contract will take account of such questions as 

the maximum, minimum and average loads to be supplied; the 

hours of service; points of delivery; limits of responsibility 

for equipment ; methods of metering and billing; th e rates for 

a given se rvice; provision for cutting down the demand or 

the securing of add itional power; consequences of non-payment 

and non-supply; right to check apparatus fo r cur rent measure­

ment; responsibility for maintenance, accidents, division of 

labor expenses, ownership of machinery and arbitration 111 

case of a dispute. The detailed provisions that will be ap­

plicable to different cases will, of course, vary widely. In 

some instances a much simpler form of contract may be suc­

cessful ; but it is well not to overlook the fact that th e tendency 

is toward the supply of power on a large scale by great sys­

tems, which renders greater care in covering all cnntin g~ncies 

111nre ex pedient than when the transaction is merely :1 h eal 

mattl'r. 
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SOUTHERN CAMBRIA 1200-VOL T D. C. RAILWAY 
The Southern Cambria Railway in Western Pennsylvania is 

another interesting example of the ·simplicity to be secured by 
using a 1200-,olt. cl c. trolley on an interurban road. The line 
is now completed and in operation between Johnstown and 
South F ork, situated r 1 miles apart. The power house and 

I KEY 
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Southern Cambria Railway-Map 

car barns are located near ?\Iineral Point, which is 7. 12 miles 
from Johnstown and 3.88 miles from South Fork. Th ere 
a:-e no substations, no transmiss ion line, and no extra 
feeders aside from the double No. 0000 trolley, as the whole 
system is fed stra ight from the power house. It is anticipated 
that the road wi ll soon be constructed and open fo r tra f­
fic between IVIineral Point and Ebensburg, :when another gen­
erating unit will be added to the power house. The distance 

Southern Cambria Railway-Overhead Construction on 
City Streets 

from Mineral Point to Ebensburg is rr.8 miles. A future ex­
tension o f 9½ miles, connecting Carroltown and Ebensburg, is 
planned. This will connect the Northern and Southern Cambria 
systems, which a re largely owned by the same interests. The 
accompanying m'ap shows the district served. 

The proposed method of supplying power for this future ex­
tension is of special interest. A 500-kw low-pressure Curtis 
turbine and condenser will be installed in the Mineral Point 
power house to use the exhaust steam from the present unit 
and that to be installed fo r operating the Mineral Point and 

Ebensburg section. In all probability a transmission line will 
be built fr om Mineral Point to the present power house of 
the Northern Cambria system at St. Benedict. A substation 
will then be supplied with power from Mineral Point, as coal 
can be taken from the company's mines at the latter place for 
45 cents per ton cheaper than it can be purchased at St. Bene­
dict. 

It is a point of general interest to record that a portion of 
the Southern Cambria Railway now in operation follows the 
course o f the Conemaugh River from South Fork to Johns­
town, as it was the breaking of the dam at South Fork that 
caused the terrible fl ood at Johnstown, 21 years ago. The road 
is built on the hillsides and follows their contour, winding in 
and out and assuming much th e same form as the river which 
in some places is 200 ft. below the tracks. The route in sum­
mer time should be of mo:-e than ordinary beauty and should 
for this r eason attract many pleasure seekers; at the same time 
it connects the busiest commerci al centers in that portion of 
Pennsylvania. 

ROLLI NG STOCK 

A t present the rolling stock consists of fo ur cars, two straight 
passenger cars and two combination passenge r and baggage 
cars. The electrical equipment of all fou r cars is identical and 
was manufactured and supplied by the General Electric Com­
pany. The car bodies were supplied by the Niles Car & Man­
u fact uring Company. Each car is equipped with four motors of 
the GE-205 type, which are commutating pole units of 75 hp 
each, designed fo r full speed operation on both 600 volts and 
1200 volts. For 1200-volt operation th e standard p:-actice of 
operating two motors in series is fo llowed. In general design 
;:md construction these moto rs a re similar to the maker's stand­
ard line of 600-volt railway motors except that they are insu­
lated fo r 1200 volt s. 

The cont rol is of the type M relay automatic design and is 
similar in general to that used on a standard 600-volt equip­
ment. The cont rol and power circuits are electrically separate. 
A commutating switch is provided in the powe r circuit for com­
mutating the motors and rheostat connections when the car 
passes from a 6oo-volt to a 1200-volt section and vice-versa. 

Southern Cambria Railway-Construction Through Cut 
on Right of Way 

This switch can be operated either pneumatically or by hand, 
the master controller being mechanically interlocked with the 
air valve, which so operates. the commutating switch that the 
controller must be in the "off" position before the switch can 
be thrown. A separate cut-out switch is provided to cut· out 
a pair of motors, if necessary. 

The control circuits are taken care of on the 1200-volt sec­
tions by a dynamotor which provides 600-volt current for op­
erating the control, lighting and air compressor circuits. A se­
lector relay is used to transfer these circuits from the 600-volt 
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tap of the dynamotor to the trolley when the car passes to a 
600-volt section, so in all cases these circuit s a re operated at 
6oo volts. The dynamotor is underneath t he car. A ll tb P con­
trol apparatus, such as the contaetors, switches, etc, is standard 
Goo-volt apparatus, provided with extra ins1,1lat ion. T he air 
brakes are also of the standard General E lectric 600-volt de ­
sign; they are o f the straight air type with CP-22, 24-ft . com­
pressors. All o f th e apparatus is carried under the ca r on steel 
wpports made to t emplates so t hat installa tion is greatly s im­
plified. 

The straight passenger car illustrated is o f handsome appear 
ance and is exceptionally well lighted as shown by the interior 
view. A ll the cars are double-ended and equipped fo r tra in 
operation. The general dimensiono, weight, etc., are g iven 
below: 

Length ove r all . . . . . . . . . . . . . . . . . . . 48 ft . 0 m. 
Length over vestibules . . .......... ... . 46 ft. 8½ in. 
Length over end plates .............. . 37 ft. I;-S in. 
Width over a ll ... . ... ............... . 8 f t. IO 111. 

Height over body .. . ............... . 9 f t. 5 111. 

Seating capacity . . : . . ................ . 50 
W eight of ear body . . ............... . 27,000 lb. 
Total weight . .. .. ................... . 64,500 lb. 

T rucks: (All a re motor trucks ) 
D istanee between center s . .......... . 25 ft. 6 In . 

Wheel base of trucks . .... . .......... . 6 ft. 6 m. 
Diameter of wheels . . .............. . 34 in. 
Type of truck ..... . ... .............. . 
Weight of truck ... .. .. ........ . ..... . 

Baldwin 28-25 
8500 lb. 

It 1s interesting to note that designs fo r side 
are being prepared for future rolling stock. 

POWER 

entrance ca r s 

The power station and car house are si tuated near Mineral 
Point only a short distance from the Conemaugh R iver. Both 
buildings art eonstructed of Mahoning sandstone taken from 
the nearby h illsides. The power house is 94 ft. 6 in. long and 
92 ft. wide. The engine room measures 92 ft. x 42 ft. and the 
boiler room 92 ft. x 52 ft. 6 in. T he height be low the roof 
girders of the power house is r6 ft. 6 in. and that of the boiler 
room 24 ft. 6 in . Thi s building is laid out fo r three uni ts, only 
one of which is now installed. T he additions will be one unit 
simila r to that already in use and a 500-kw, low-pressure Curtis 

Southern Cambria Railway- V iaduet at Johnstown , Pa. 

turbine and conde nser. T he latt er uni t is to use th e exhaus t 
steam from the two reciprocating engines. 

The present steam-using equi pment consists of one F iler & 
Stowell non-condensing, c ross-compound, 900-hp, hor izontal re­
ciprocating steam engine with Co rli ss va lve gea r with ce nt r ifu ­
gal gove rnors and cylinders 22 in. x 38 in . x 36 in. stroke. T his 
engine is direct-connected to two General Elect r ic eight-pole , 
300-kw, cl. c., commutating-pole, Goo-volt ra ilway gene ra tors. T he 

speed o f the set is 120 r.p.m . The two elec tr ical machi nes are 
connected in se r ies to give 1200 volts. 

The switchboard consists o f but one generator, two feeder 
panels, with a negative equalize r panel besides a swinging 
bracket fo r the voltmeter. T he generator and feeder panels a re 
a ll o f the same dimensions. T here is only one generator panel 

Southern Cambria Railway-Interior of Standard Car 
Showing Seating and Lighting 

fo r the two machines, and both the circuit b reakers and knife 
switches are provided wi th remote cont ro l. T he ammeter s have 
insulating covers. 

T he equipment of the boi ler house now consists of two B. & 
W. water tube boiler s, each of 302 hp capacity . They are pro­
vided wi th Perfection shaking grates, but have no mechanical 
stokers or superheaters. T he aux iliary appa ratus consists o f 
two fe ed pumps and a fee d water heater. T he pumps were 

~-----

Southern Cambria Railway-Standard Interurban Car 

made by th e Scranton Feed P ump Company and are o f the 
dupl ex type with cylinders 10 in. x 6 in. x 12 in. st roke and 
a capac ity o f 130 gal. pe r minute. The fe ed water heaters are 
o f 1500 hp capacity and were manu factured by the P ittsburg 
Feed \ Vater Tl eater Company. Coal is bro ught direc tl y into 
th e bo iler room on an elevated track and clu mped in front of 
the boil ers. T he coa l is ohta in ccl from a min e adJ acl'llt to the 
power house. 
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O\' ERHEAD CONSTRU CTION 

The overhead system is ve ry simple as there are no trans­
mission lines or extra feeders . It consists of two No. 0000 
grooved trolley wires spaced 6 in. apart. Single bracket con­
struction is used on private right of way and span construction 
in towns and cities. A general view of the bracket construction 
is presented and also drawings of the bracket, the insulators 
and the twin hangers empl oyed. The distance between the in-

~eca1i' of' /ns ulocor hscenlng 

~ :~//. fiaqged Sleeve 

)fCotcer Pin 

Southern Cambria Railway-Bracket for 1200-Volt Trolley 
and Detail of Insulator 

sulator pins is not fixed in this design but can be altered as 
desired. The insulators a re not cemented to the pins but are 
held by a washer and cotter which greatly facilitate their re­
newal when necessary, Another view shows the special bracket 
const ruction used on the long viaduct at Johnstown, Pa. 

The pole spacing on private right-of-way is normally go ft., 
but as pull -offs, push-offs and guys have been avoided, the spac­
ing varies at curves and where the conditions demand closer 
spacing to bring the trolley wires centrally ove r the track. The 
distance from trolley to track is 19 ft., while the total length of 
pole varies from 30 ft. to 35 ft. The longer poles are em­
ployed where there is a probability of transmission lines being 

Southern Cambria Railway-Power Station 

strung later. The poles are chestnut and are buried to a depth 
of 6 ft. in the ground. 

For city work steel poles are used. The details of the pole 
strain porcelain insulators are shown in one of the accompany­
ing cuts. The line strain insulators are built up of two 14-in. 
hickory wood insulators with malleable iron terminals, and with 
a double trolley hanger between. The span view construction 

also sho,vs the type of dead section used; in this particular in­
stance a 600-volt city line crosses the 1200-volt line, and there 
are two dead sections with a 600-volt section between. A lead­
covered cable is used as a jumper and a knife switch is pro­
vided in the jumper cable. 

TRACK 

Owing to the nature of the country the g,ades and curves a re 
very severe and numerous. The roadbed is well ballasted with 
granulated blast furnace slag and it is probable that a su rface 

Southern Cambria Railway-Twin Hanger 

of stone will be added later, but even under the worst condi­
tions-when the frost had just gone out of the ground-the 
roadbed was in remarkably good condition. The line is of 
single track throughout, with turn-outs at crossing points, but 
all bridges and viaducts are built with provision for future 
double tracking. 

The rail s used in J ohnstown are 87 lb. girder section for 

Southern Cambria Railway-1200-Volt Line and Pole 
Strain Insulators. 

straight track and 127 lb. for curves; in Cone maugh, 73 lb. for 
stra ight track and 108 lb. and 127 lb. for curves. On the pri­
vate right-of-way, form ing· the large r part of the road, T-rails 
of 70 lb. A. S., C. E. standard section are used. The rail joints 
are six-hole joints. Three kinds of bonds are used:...._com­
pressed terminal bonds for concealed work on girder rails, 2 
miles of twin terminal bonds and 8-in. brazed bonds of No. 0000 
on the remainder of the road. The ties are of white oak and 
chestnut and are of standard dimensions. 

Some of the civil engineering features of the road are of 
great interest, such as the long viaduct at Johnstown, which 
crosses the river, railroad tracks and city streets. This viaduct 
is of stee l and is 525 ft . in length with sufficient breadth to ac­
commodate a double-track road. There is also another steel 
bridge spanning the Conemaugh at the entrance to South Fork, 
of equal length. 

It is interesting to add that this is the third railway to adopt 
1200-volt d.c. apparatus, on the advice of James Bryan• as con­
sulting engineer. The operation of the Indianapolis & Louis­
ville and the P ittsburgh, Harmony, Butler & New Castle sys­
tems has fully justified his selection. 

--- .. ·♦·----

The Indiana U nion Traction Company will begin at once to 
set all of its poles in cement. It is believed that poles set in 
thi s manner will last a great deal longer time than if set 
where moisture can get to them. After the cement is placed 
around the pole, the top of the cement will be covered with a 
pitch preparation to prevent moisture from entering the wood 
below the ground. 
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BREAKAGES OF RAILWAY MOTOR PINIONS 
BY GEO. L. FOWL ER 

In a paper read before the American Society of Mechanical 
Engineers in D ecember, 1908, N Orman Litchfield, engineer 
car equipment, Interborough Rapid T ransi t Company, presented 
a statement of the character of service and reco rd of break­
ages of motor gears and pinions of the New York subway 
cars and gave an ana lysis of the st resses to which they were 
subjected, basing the strength t o resist fractu re on the lim it 
of elasticity of the metal rather than the ult imate s trength. 
It appeared that the metal in the gears and pinions which had 
an elast ic limit of 45,000 lb. per sq. in. had been subj ected to 
stresses of 39,400 lb. per sq. in ., and it was suggested that the 
elasti c limit of the metal used in the gears should be raised to 
9 0,000 lb. Another change suggested was to g ive the t eeth a 
rounded contour longitudinally so as t o br ing the bearing at 
the center at all times r egardless of the spring of the armatu re 
shaft or axle. 

Shortly after this paper was read I was retained to invest i­
gate and report on a case of pinion breakage that, in genera l, 
appeared to be very similar to that described by M r. Litchfi eld. 

cut from it to ¾ in. T he test piece cut from the body of 
the pinion was turned to the same diameter for the sake of 
unifo rmity. The results of the tensile tests were as follows: 

T ooth Body 
Maximum load . . . . . . . . . . . . . . . . . 144,413 lb. 133,68o lb. 
Limit of elasti city . . . . . . . . . . . . . 90,775 lb. 80,385 lb. 
E longa tion . . . . . . . . . . . . . . . . . . . . . . . 16 per cent 16.5 per cent 

From these test s it appears that, wh ile the strength and 
quali ty of the metal were such as to sustain the load with an 
ample factor of safety, there was a marked difference m the­
quali ty of the metal in the two test pieces cut out of the pinion 
only about % in. apa rt. Excep t for a slight difference in the 
elongation t he metal in the too th was better than the metal in 
the body. Thi s variation was checked elsewhere and has an 
important beari ng on the results. T he chemical analysis of the 
two test pieces were as fo llows : 

Silicon 
Manganese ........ . ....... . 

Tooth 
.033 per cen t 
,73 

Body 
.024 per cent 
.57 

Sulphur .............. .... . 
P hosphorus . .............. . 
Carbon ..... .............. . 

.033 
.018 " 
.768 " 

.036 " 

.017 

.671 " 
I t will be noti ced that there was 37.5 

per cent more silicon in the metal of the 
tooth than in the body. Wh ether this ex­
cess had anything to do with the varia­
ti on in the texture of the two parts as 
developed under the microscope I can­
not say as i have no in fo rmation as to 
t he hea t treatment to which the pinion 
was subj ected, but it is we ll known 
that silicon has a decided e ff ect in in­
creasing the soundness of cas tings and 
so its presence in large r amount may 
have influenced the fr eedom of th e 
teeth from the small blowholes that ex­
isted in the body of the pinion. 

Pinion Failures-Fig. I-Appearance of Too th F ractures 

· These pinions were of 2½ di ametral 
pitch and were cut with 14½ 0 involute 
teeth. Taking the Lewis fo rmula and 
assuming the most un favo rable condi­
t ions of load and acceleration that ob-

As shown by the accompanying engra.- ing, (Fig. '·r ) the teeth 
broke off on diagonal lines forming a V -shaped fr acture begin­
ning at the root of the teeth. At fir st g lance it would seem that, 
as in the case of the subway, the metal was being overstrained, 
as the cracks which were formed corresponded with the line 
of maximum stress to which the teeth of the pinion are sub­
jected. A further examination of the fr actured surfaces 
showed that the breaks were, in no in stance new and bright, 
but were inva riably of a prog ressive character . The cracks 
sta rted at the root of the tooth and worked gradually into the 
metal until the solid material remaining was insuffic ient to sus­
tain the stress, when fracture occurred. T hi s was shown by 
the smooth and worn condition of the surfaces. These sur­
faces differed, however, from the usual form of progressive 
fracture in homogeneous materi al in that they were fi lled with 
sharp ridges parallel to the line of fracture, and were not worn 
to that rolling smoothness that characteri zes progressive 
breakage due to fati gue o f the metal. \iV ith the experience of 
the Interborough Company in mind, the investigation was sta rt­
ed with the expectati on of finding that the meta l had been 
overstra ined. The fi rst points to be settl ed were the actua l 
strength and the chemical composition of the metal of the 
p1111on. T o determine thi s two tensile t est pi eces, each with 
2 in. of leng th available for the test were cut from the pin ion. 
One was cut from the body o f a sound too th and the other 
from the main body of the pinion immediately below the fi r st 
test piece. The centers of the two test pi eces were, therefore, 
about % in. apa rt, a condition that has an important bearing 
on the conclusions finally r eached. 

Owing to the limitation of the thickness of the metal in t he 
tooth, it was necessary to reduce the diameter o f the test piece 

taine d in service, the maximum fiber stress of the material 
was but 19,895 lb. pe r sq. in. or 24.74 per cent of the elas­
ti c limit of the material, at its weak es t place, giv ing a fac tor 
of sa fety of more than four. Thi s stress might have been 
increased by springing of the armature shaft , but even were 
t his to occur to an exaggerated degree, it is - safe to assert 
that the working st ress on the tooth was not enough to break 
it under normal working conditi ons and sound mate ri al. 

As there was nothing the matter apparently with the ma­
teria l phys ica lly or chemically, the 'next step was to examine it 
structura lly. 

Visual inspection sh owed no defects; the metal was seem­
ingly perfectly sound th roughou t. For a better inspection, the 
teeth at t he inside ends of several pinions were polished and 
the whole periphery examined with a microscope magni fyi ng 
to 18 and 34 diameters. 

In the case of one pinion this careful search revealed two 
fine hair cracks, one of which, magnified 34 diameters. is shown 
in F ig. 2. Even on a polished sur face these fi ne cra cks 
were quite invis ible to the naked eye, nor were they 
brought out by a hand glass that magni fied about 6 diamete rs. 
I t was only aft er po li shing the sur face and examining it in 
detail under the mic roscope that they were detected. It would 
have been quite impossible t o have fo und them with any de­
g ree of magni fication, with the surface bearing the tool marks 
as recr ived from the makers. 

\1/hcn these cracks were fo und the .metal was cut ::iway 
back of them and worked down unt il the two pi eces dropped 
apa rt without strain. 

T he cracks were so fi ne and the metal had been held so tightly 
together that no oil had worked in , so that, when opened. Hie 
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surt aces were clean. They showed unmistakable heat effects. 
The surfaces were covered with that peculia r blue and straw­
colored oxide that can only be produced by heat. T hey were 
not detail o r progressive cracks, as they ended abruptly and 
showed no signs of the rubb ing that always characterizes the 
prog ressive fracture. The surfaces, moreover, had the same 
peculiar markings at right angles to t he outer sur face th at ex­
isted where a piece had actually broken out. T hese ma rkings 
are characteristic of heat cracks, but they could not be identi­
fi ed positively in the developed fractures because of wear and 
the presence of oil that had entered. T he presence of these 
fi ne cr ::icks could ex plain a portion o f the breakages as the 
cracks which developed at the root of the tooth by some heat 
treatment to which the pinion had been subj ected, would even­
tually have caused a fracture. 

A side from these cracks there were other defective feature s 
o f the structure. In the search for the fin e cracks an inter ­
esting condition of the metal was revealed by polishing the 
ends of the pinions. 

The tooth itself could be polished to a state of g reat bril ­
liancy, but there was an annular space immediately below the 
root that was fi lled with minute blow holes. T hese holes were 
so numerous as to mar the whole surface and were plainly 
visible with the eye. F arther down towards the bore the meta l 
was sound again. At t he point of the tooth, the metal was 
clean and homogeneous. The blowholes increased in sil':e and 
number, until at a depth of 11/s in. below the point of the tooth, 
the major por tion of the surface was fill ed by them. T hey, 
then, rapidly decreased towards the bore, unti l at a depth of 1¼ 
in. from the point of the tooth they had largely disappeared. 

Where the vi sible cracks occurred the transition was usually 
very marked from the solid to the defective metal. The whole 
sur face of the tooth on one side of a crack would present 
clean, homogeneous metal and on the other a cluster of blow­
holes. This st ructure is brought out very clearly in the engrav­
ings, F igs. 3 and 4. T hese cracks started at the edge along the 
line separating the sound from the defective metal, and, in some 
instances worked along this li ne until fracture occurred. T he 
blowholes, however, did not extend all of the way through 
the metal but were deep enough to cause concentration of 
stresses and the development of a crack 

T his investigation had j ust been compl eted when another 
type o f pinion began to fail in an entirely different way. This 
was o f the same size as the first ones examined having a 2½ 

ing stresses put upon it and a fract ure occurred. The final 
port ion of the fracture was of the usual granula r character 
whereas the progressive portion was worn smooth and showed 
no evidence of having been caused by any heat treatment to 
which the pinion might have been subjected. In the accom­
panying engraving (Fig. 7) the fo rm of a typical fracture is 
shown. The double hatched lines indicate the bright granular 
or final fracture, while the dotted section indicates the progres-

Seclioo of" %g'IY3/ 
Pinion Failures-Fig. 5-Location of Crack in Keyway 

sive fracture. It will be seen that the crack undoubtedly 
started at the point a, on the outside_ between the teeth and 
worked in unt il the whole area represented by the dotted por­
t ion was a crack. 

A careful examination was made o f broken and sound pin­
ions of the same type without detecting any incipient cracking 
whateve r. Moreove r, the fact that the breakages invariably 
occurred in the same place, indicated some other cause than 
heat treatment or cracks. 

P hysical t ests of the material gave the following results: 
Tooth Body 

Maximum load . . . . . . . . . . . . . . 140,342 lb. 126,043 lb. 
Limit of elasticity . . . . . . . . . . 91,279 lb. 70,244 lb. 
E longation . . . . . . . . . . . . . . . . . . 12.5 per cent 13 per cent 
Reduction of area . . . . . . . . . . . 28.16 " 31.51 " 

It w ill be noted that there was a marked difference between 
the physical propert ies of the tooth and the body. This can 
be explained readily by the method of heat treatment. The 

P inion Failures-Fig. 2-Hair Cracks 
on Pol ished Surface. Magnified 34 

Diameters 

Pinion Failures-Fig. 3-Division Be­
tween Sound and Honeycombed 
Metal. Magnified 34 Diameters 

Pinion Failures-Fig. 4-Crack Divid­
ing Sound and Honeycombed Metal. 

Magnified 34 Diameters 

diametral pitch, and 17 teeth. The fractures occurred through thinner metal of the tooth was cooled more rapidly than that 
t he center of the key way out to the space between the teeth, of the body and was harder as the result. This r aised the ul-
or to the root of the t eeth as shown in Fig. 5. T he timate strength as well as the limit of elasticity. 
puzzling feature of these breakages was the fact that the In t he chemical analyses the metal was very uniform through-
cracks started from the center of the keyway and not from out with a carbon content of about 0.70 per cent. The micro-
the corner. An examination of the fractures showed that, in scope also showed a high degree of homogeneity so that it was 
every case, they were progressive. They started at the a rma- demonstrated that the metal was of an exceedingly high grade, 
ture end and worked down, in and across t he pinions until the , and that some other cause than defective material must be 
metal remaining had not sufficient strength to sustain the work- sought to account for these breakages. The next step was 
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to make an examination of the condition of the metal when che 
pinion had been keyed on the armature shaft. In order to de­
termine this the armature end of a pinion was polished in 
three places, over the keyway and at the ends of a diameter 
drawn at right angles to a radius drawn through the keyway. 
These points are shown at b, c and d of the end elevation. 
(Fig. 5) Markings were made on the two latter surfaces, 
and on the polished sur face above the keyway three lines 
were drawn approximately parallel and about ¼ -in. apart as 
shown in Fig. 6. These lines were intersected by lines drawn 
from the edges of the keyway and the distances between the 

Too//; 

Pinion Failures-Figs. 6 and 7-Marked T ooth and 
Granular Fracture 

points of these intersections, as indicated by the crosses, were 
accurately measured with a microscope and micrometer. 

A stub end of an armature shaft was then cut from the main 
shaft so that later measurements could be made, and then the 
pinion was mounted on this stub in exactly the same manner 
as f~r a pinion to be used in service. 

The method of doing this is that commonly used by most 
railways. The key was put in place and the pinion slipped on 
and first driven down with a hand hammer and then struck 
three heavy blows with a 12-lb. sledge, after which the nut on 
the shaft was tightened. It was then struck three medium 
blows with the sledge. 

When the pinion had been set on the mandrel the latter pro­
jected from the back 0.445 in. A fter the pinion had been driven 
on the projection was 0.365 in. As the taper of the mandrel 
was I in 10, the increase in the diameter of the hole ( the man­
drel remaining uncompressed) , would be, for the distance 
driven on, o.oo8 in. Measurements taken between the points 
b and c, showed that the increase in diameter was 0.0032 in. 
on points midway between the bore and the root of the teeth. 
Such an increase in diameter would call fo r an actu al increase 
of circumference of 0.012021 in. Measurements taken of the 
stretch observed on line N o. 1, showed a strain of 0.0021 in. 
which multiplied by the modulus of elasticity of the metal, 
which had been found to be about 28,000,000, gave an initial 
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Pinion Failures-Fig. 8-Diagram of Stress in Metal Sur-
rounding Keyway when Pinion is D riven On 

stress in the metal of 58,000 lb. per sq. in. As the limit of 
elasticity of the metal in this part of the pinion was 70,000 lb., 
it is quite possible that that limit might have been exceeded 
when the working load of 19,000 lb. was added to this initial 
stress. 

It was suggested that driving on the pinion with a sledge 
was severe treatment fo r a high grade pinion and that heat­
ing in hot water and shrinking on would be more reliable in 
giving uniform results. 

T he pinion, therefore, was placed in boiling water where it 
was allowed to remain for two hours until it was, presumably, 
evenly heated throughout to a temp erature of 212° Fahr. It 
was then removed, placed on the mandrel and driven g-ently 
down with a hand hammer until it was seated. When it was 
cool, and was measured, it was found that line No. r had in­
c. reased in length by 0.00085 of its original length ; No. 2 by 

0.0009 and No. 3 by 0.001. ' Assuming that t he modulus of 
elasticity of the metal was the same as that of the pinion from 
which the test piece was cut, we have a stress on the metal, due 
to stretching, of 27,093 lb. a t line No. 1; 28,142 lb. at line No 
2, and 31,076 lb. at line No. 3. In other words, the stress was 
practically unifor m throughout the metal above the keyway. 

T he mandrel was theu put on an anvil and the pinion struck 
with a sledge until it was driven on 1/16 in. further. Meas­
urements of the th ree lines were again made and it was found 
that the stresses in the metal had been greatly increased. T aking 
the or iginal measurements as a base, it was foun d that they 
had been stretched so that line No. 1 indicated a stress of 52,-
678 lb.; line No. 2, 48,465 lb. and line No. 3, 32,630 lb. These 
results were afterwards checked by pressing the pinion on to 
the same position on the mandrel. The stresses developed were 
somewhat less. 

These investigations showe<l that when a pinion is put on 
the armature shaft by careful shrinking, all parts of the metal 
contract together and the re:rnlt is a uniform stress through­
ou t. W hen driven on with a sledge the metal in contact with 
the shaft is distorted and stretched more than the metal which 
lies beyond, and, while the average may not be high, there may 
be zones that are subjected to an excessive stress. This stress 
decreases rapidly as the distance from the bore is increased. 

As line No. 1 was 1/s in. from the edge of the keyway, it is 
fair to assume that the stress at the edge was much greater. 
T o show this graphically, a parabolic curve (Fig. 8) has been 
plotted through the two oute r points, as indicated by the 
crosses; car rying out this curve to the edge of the keywa> 
gives a stress at that point of 55,000 lb. per square inch. It 
must be borne in mind, also, that the limit of elasticity at that 
point is about 70,000 lb. Almost identical results were obtained 
with another pinion having a shallower keyway. The stress 
was less, but the section of the metal strained was more. 

If this work served no other purpose it at least demonstrated 
that the driving on of a pinion with a sledge is an unscientifi c 
method of making the adjustment and one that is apt to set up 
unequal progressive strains in the metal that may run danger­
ously close to the limit of elasticity. It also shows that the 
shrinkage by the hot water treatment will put the pinion on 
the shaft sufficiently t ight to meet all requirements of service. 
F inally it illustrates how impossible it is to arr ive at a correct 
conclusion as to the cause of a breakage of this sort without 
making a thorough examination into all of the conditions un­
der which the metal is worked. 

In both cases the metal of the pinion was all that could be 
asked for as far as the ordinary methods of inspection and 
testing could determine and yet it was found that in the one 
case the breakages were due solely to microscopic defects that 
no inspector could detect and wh ich, nevertheless, put the re­
sponsibility on the maker. In the other case it was due to un­
fair treatment and the user accepted the responsibility. 

---◄♦·----

ECHOES OF THE PHILADELPHIA SYMPATHETIC STRIKE 
The A nnals of the American Academy of Polit ical and Social 

Science for September are devoted to the "Settlement of Labor 
Disputes." Among the articles is one by C. 0. P ratt on th e 
sympathetic or general strike in Philadelphia. He writes : 

"The general strike was positive evidence before the. world 
of the justice of the carmen's cause, and there was no other 
way by which this fact could be established. T he truth of the 
actual conditi ons became generally kn own and understood. 

Our fo refath ers acted in sympathy when they threw off 
the yoke of tyranny and fo ught for the establishment of a 
government of the people, by the people and for the people. 
Our own fa thers, many o f them, from '61 to '65, did not stop 
to ask if they had contracts with their employers when they 
went to the fro nt to fi ght for the preservation of the union 
and eventually th e fr eeing of the chattel sl:ive. Nor did they 
stop to questi on whether such an ac ti on would injure a fr iendly 
employer. T here was a paramount issue involved whi ch sur­
mounted all othe r questi ons that were insigni fica nt in com­
pari son. So it was in this strike." 
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INSTRUCTION OF STUDENT CONDUCTORS IN BROOKLYN 
The Brooklyn Rapid T rans it System has drawn up and 

printed in pamphlet form a guide for the instruction of student 
conductors. The rules are reproduced practically verbatim in 
the fo llowing paragraphs, but attention may be directed to the 
logical order in which the instructions are printed, beginning 
with the exit from the depot in the morning .to the return in 
the evening: 

AT THE DEPOT-PULLING OUT 

I. Daily Assignment of Students. 
Each instructing conductor will consult this sheet every 

evening to see if a student is assigned to him for the follow­
ing day. If so, find out if he is there as soon as you report 
in the morning. 
2. Student's Assignment Sheet. 

Get this from the student, as it covers your authority for 
breaking him in. See if he is assigned to the line you are work­
ing on that day. If not, take him at once to tihe despatcher. If 
he is assigned to your line, take him to the time-table. 
3. Time Table. 

Show him how to copy your run, running time and time 
points. 
4. Bulletins. 

Instruct him where to find bulletins and explain to him the 
importance of watching the bulletin board every day. 
5- Day Card. 

See that he is provided with a day card, and at the end of 
each half trip have him make all the necessary entries, filling 
in actual time of leaving the terminals; not the table time 
unless this agrees with the actual. This day card you will 
turn in to the depot, together with student's assignment sheet 
at the end of the day. Your day card will be made out as 
usual. 
6. Time Card. 

See that he is provided with a time card and show him about 
entering the name of the motorman, with add itional entry if 
the motorman is changed during the day. 
7. Inspection of Car. 

This inspection will be made to cover condition as to bell 
and register cords, steps and running b6ards, doors, venti­
lators, gates, trolley ropes and poles ; inspect for cleanliness, 
wet paint and projections or defects liable to injure passenger s 
or damage the ir clothing. Report to starter any defects need­
ing immediate attention. 

Compare readings on registers with entries on register card, 
and if any difference exist s, report it for correction to the 
register taker or starter. 

INSTRUCTIONS ON THE ROAD 

NOTE.-If, starting with a student on a rush-hour trip and 
a heavy load, do not attempt to let him collect fares unless you 
think he is capable of doing it properly, nor take up your time 
in instructing on the subj ects which follow. Station him on 
the back platform, instruct him briefly on signals and use him 
fo r that purpose until the end of the half trip. On tht return 
trip you will have few passengers and can devote your at ten­
tion to his instruction in detail. 
I. Position of Conductor. 

When not busy, to remain. always on the rear platform be­
tween the step and controller, and fac ing the front end of 
the car in order to see everything which occurs. 
2 . Trolley Pole. 

When approaching special work, crossings or rounding 
curves, the trolley ropes are to be taken in the left hand and held 
until they have been passed. This leaves the right hand free 
for any emergency or to protect passengers if necessary. 
3. Bell Signals. 

See that the student · understands all bell signals, not only 
those which he is required to give, but those given to him by 
the motorman. 
4. Transfer Points. 

Have the student make a list, which he will keep in his rule 
book, of all transfer points on the line, arranging them in the 

order of reaching them. Show under each transfer point the 
line or lines to which transfer may there be made. Question 
him to see if he remembers, and instruct him to call out trans­
fe r points and lines to which transfer is made so passengers 
wi ll not be carried by. 
5. · Time Points. 

The conductor is jointly responsible with the motorman that 
his car is run on schedule time, for which reason a knowledge 
of the time points is important. These he will have copied 
from the time tab le before pulling out. Have him watch the 
time to see that the car is being operated on schedule and in­
struct him that when the car is on stand at terminal, he must 
be on board to give the starting signal at the proper time. 
6. R egisters Out of Order. 

Instruct the student that when a register gets out of order 
on the line, he will mark a piece of paper "Out of Order;" and, 
by wetting, paste it over the dial. He will then keep account 
of fares or transfers collected 

I 

and not rung up, and will 
notify the depot master or the starter as to the number, when 
reaching the terminal. Register out of order should be re­
ported to the fir st inspector found on the line after the trouble 
develops. 
7. Backing Cars. 

Instruct the student that when backing a car he must face 
to the rear of the car, with trolley rope in his right hand and 
bell cord in left, sounding foot gong. Then give three bells 
to the motorman, and be sure to give the stop signal in plenty 
of time to enable the motorman to shut off power and stop 
the car within the required distance. T-his latter is of special 
importance when a wagon or other obstruction is on the track 
in rear of car. Cars are not to be backed around curves, over 
special work, and only 50 ft. on a straight rail. 
8. Transferring without Transfers. 

See that the student understands what to do if passengers 
are for any reason transferred from another car to his car 
without transfers. In such cases he will count the number of 
passengers, ring up on his cash register the proper number 
and then have his day card "O.K.'d" for this amount by the 
inspector or official directing the transfer. 
9- Conversation. 

It is very important that students should realize that they 
must not hold any conversation, except to answer questions 
asked by passengers. A conductor's business is to keep his eyes 
on everything that happens, and this he cannot do if he fails to 
observe this rule. 
IO. Disabled Car Being Pushed. 

See that the student thoroughly understands how signals are 
passed in pushing a disabled car. The conductor on the rear 
car gives the two-bell signal on his car. This is repeated by 
the conductor on the front car. If everything is clear, the 
motorman on the front car rings overhead bell twice, which is 
the authority for the motorman on the rear car to 'apply th•e 
power. 
1 r. Head Lights, Tail Lights and Flagging. 

During heavy fog, headlights must be kept lighted on the 
rear of the car during the day. At night the headlight on the 
front part of car must always be kept lighted. 

Tail lights on the cars of suburban lines must be frequently 
inspected at night to be sure that they are burning. 

Whenever a car is stalled on a curve or a straight rail under 
conditions when it cannot be seen by the motorman of a fol­
lowing car or train, the cohductor of the stalled car must im­
mediately go back 500 ft. and be prepared to flag any approach­
ing car. This paragraph is of great importance, for accidents 
happening through failure to comply with it in every detail 
a re always serious. 

TRANSFERS 

I. Punching and Issuing. 
Be sure that the student is supplied with "Notice to Con­

ductors," and see that he thoroughly understands all of the re­
quirements in regard to punching and issuing transfers. 
2. Receiving. 

The student should be shown how to inspect the list of trans-
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£erring lines printed on the face of all t ransfers at the top. If 
he is in doubt about accepting a transfer, he can readily satisfy 
himself. This is o f interest to him, fo r trans fers improperly 
accepted are cha rged against the conductor accepting them and 
collection made from him at the rate of five cents fo r each 
transfer. 
3. Where Carried. 

Yellow (firs t ) and green ( second) transfers will be carried 
by the conductor in the out side breast pocket. In rainy weather 
or on open ca rs th ey may be earned on the inside pocket to 
prevent damage or loss. Explain to the student about placing 
the pads back to back and holding with a rubber band; about 
punching his t ransfers for the half t rip and how to prepare 
them so as to remove a single transfer at a time without tak­
ing out the whole package. 

PROTECTIO N OF PA SSENGERS 

Under the follo wing headings will be found items requmng 
special attention, and the student should be instructed thorough­
ly in regard to them. 
1. Passengers Boarding. 

The conductor must guard against inj ury to his passenge rs 
when boarding the car, being careful not to give starting sig~ 
nal until the passenger is safely on the platform. If the car 
is coming to a stop and passengers at tempt to board while the 
car is still in motion, caution them to wait until the car stops. If 
a passenger attempts to board a swi ftly moving car be tween 
blocks and persists in his attempts, it is better to signal the 
motorman to stop than to run the ri sk of an accident. 
2. Passengers Alighting. 

The student should understand that like attention is neces­
sary when passengers are leaving the car, which should not be 
started until passengers clear it and let go of the grab handles. 
If conductor sees passengers attempting to alight while car 
is still in motion, he will call out loud enough to be heard by 
the other passengers, "Wait until the car stops, please!" 
Should the passenger persist in leaving and sta rt to fa ll, the 
conductor will give the m otorman three bell s fo r a sudden 
stop and do what is possible to prevent injury to the passenger. 
3. Giving Signals from Inside the Car. 

Should it be necessary to give starting •signal from inside 
the car, the conductor being busy coll ecting fa res, he will make 
certain that no one is in the act of boarding or alighting. This 
he may do by looking through the windows on the r ight side 
of the car to the rear step, or should the car be crowded, mak­
ing this impossible, he will call out, "All r ight back there, 
Pl ease?" and will not give the starting signal unti l sati sfied 
that everything is O.K. 
4. Passing Obs tructions. 

When passing procee d signal in answer to the motorman's 
three bells, warning of an obstruction he is approaching, the 
conductor will caution passengers, especially on open cars. 
Should any be standing on the running board, he will call out, 
"Step inside off the running board, please," and will take eve ry 
precaution to see that passengers are not injured . 
5. Children on End Seat. 

The student should be instructed that when operating an 
open car, children should be kept off the end seats as far as 
possible to avoid the danger of their falling, due to the motion 
of the car or when rounding curves. 
6. Bumpers, Running Board and Steps. 

Instruct the student to prohibit passengers from r iding on 
the bumpers. They should also neve r be allowed to r ide on the 
running board or steps provided there is room on the· platform 
or inside the car. Children 16 years of age or under should 
neve r be allowed· on running board. 
7. Old or Infirm Passengers. 

Assistance should be rendered passengers of this class when 
boarding or alighting, to prevent injury from falling. 
8. Passengers Injured. 

In case of an accident where a passenge r or passengers 
a re injured, attention must first be given to the injured and 
asce rtain if they wish an ambulance, and if they do, call police 
headquarters over telephone, telling them who you are, the loca-

tion of accident, asking them to send an ambulance. As soo n 
as thi s is done, secure all the witnesses you can, both on the 
car and on the street. 
9. Fatal Accident. 

In case of fa tal accident where the body is blocking the car, 
call 2 9 91 Main ( company headquar ters ) over telephone and ask 
fo r the depot you a re ass igned to, telling them of the accident 
and the location of same. 
IO. F ire on Car. 

In case the car is on fi re from hot resistance or any short 
circuit, warn all passengers to wait until the car stops. P ut 
sand on the burning par ts to put the fi re out, and if this does 
not put it out, secure water. If water is used, have car towed 
to the depot. 
r r. P eddlers Boarding Car. 

Boys or any one sell ing papers, candy, fr uit or any other 
article should not be allowed to board car to sell such articles. 
In case they shou ld boa rd ca1 whil e it is in motion, do not eject 
them unti l the car has been brought to a stop. 
12. Stop and F ly Bell s. 

At all stop point s the conductor shoul d sec th at motorman 
brings the car to a fu ll stop, proceed signals not being passed 
until th is has been done. This is very important to avoid 
colli sions and accidents caused by the motorman not having 
car under fu ll contro l at points along the line when such things 
are most liable to occur ; also to give passengers ample time to 
alight fro m or board car safely. 
13. T ro lley Pole Off Wire at Terminals. 

Instruct the student that when r eaching a terminal or turn­
ing back point, at night, when the car is reve rsed, he must neve r 
remove the pole fro m the wire unt il all passengers are off the 
car, as otherwis~ they a re liable to fa ll in attempt ing to alight 
with the car in darkness. 
14. Politeness. 

The student should clearly un derstand that politeness to 
passengers will be insisted upon. H e will answer courteously 
all questions asked him, without engaging in any unnecessary 
conve rsation. In no instance must he engage in an altercation 
with a passenge r about rules which he, the conducto r, is re­
quired to enforce. Should a passenge r object to these .rules, 
the conductor should politely infor m him that he has no al­
ternat iYe in the matt er. 
15. Ej ectments. 

See that the student clearly understands th at be has a r ight 
and is expected to eject passengers who are so intoxicated as 
to be offensive to other passengers: also those who refuse to 
pay their fa re or who attempt to ride on a transfe r which is 
not valid. Passengers carrying large bundles or those of such 
a nature as are liable to dirty up the car or soil the clothing 
of other passenge rs, will not be allowed to board the car. 
Passe ngers of this latter class who board the platforms while 
the conductor is busy inside the car should be to ld that it is 
against the rules of the company to permit them to ride under 
such circumstances. Should they re fu se to get off, they may 
also be ejected. In putting passengers off the car, the ass istance 
of the motorman should be called if necessary, but no fo rce 
or violence must be used other than that required to remove 
the unruly passenger. 
16. Front P lat fo rm-Closed Cars. 

The fo llowing persons only arc permitted to r ide on fro nt 
plat fo rms: 

1. Policemen and fi remen in fu ll un iform. 
2. Uni fo rmed inspector s and instrnct9rs of the company. 
3. Officials and employes of the company in citizen's cloth­

ing. T hose of the third class must have a permit properly 
signed. 

17. R ear P lat fo rm-Closed Cars. 
Uni formed employees o f the company are fo rbidden to rid e 

on the rear plat fo rm if there is room inside. T he student 
shoul d be instructed that it is desirable to keep the 
rear platfo rm as clea r as possible o f pa ssengers. Not only 
does a crowded platfo rm .:ausc delay when passengers are 
hoarding and alighting, but those nn the plat fo rm run the r isk 
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of being thrown from the car in rounding the curves, with the 
location of which they are not familiar. 
r8. Passengers Carried F ree. 

The following passengers only are carried free: 
\ Vhen in F ull Uniform. 

Policemen, firemen, member s of salvage corps, members of 
Society for Prevention of Cruelty to Animals, U. S. mail car­
riers and special delivery messengers of the Postal Department 
(last two only when carrying mail pouches), uniformed em­
ployees of the Brooklyn Rapid Transit System. 

Un uni fo rmed. 
Certain ununi fo rmed employees of the author ized advertising 

companies and of the Brooklyn Rapid Transit System are 
allowed to ride fr ee when wearing badge properly displayed 
on uni fo rm type of head gear. 
19. Ventilation, Heat and Light. 

In struct the student that a conductor 1s responsible for the 
proper ventilation and heating of hi s car. vVith reference to 
the first, see that he understands the rules governing the open­
ing and closing of doqrs and ventilators in the car. Also that 
he understands turning heat and light switches and where to 
look for signs covering heat points to be used. 

COLLECTION OF FARES. 

I. 

The best way to teach a student is to let him do the work 
himself. Go with him through the car and correct his mistakes 
as he makes them. R emember that he is new at the business 
and the things that a re easy fo r you seem difficult at first to 
him. As he becomes more fam iliar with the work, let him col­
lect all the time, until fina lly he will be able to handle any load. 
He should be carefully inst ructed on the following points: 
2. Where to Commence. 

The conductor should begin at the front of the car, working 
back to the rear door. In this way he is able to see readily 
the signals of passengers wishing to alight and also has a view 
of the rear platform, which is essential in the prevention of 
accidents. 
3. Order of Collection. 

r. Collect the fare. 
2. R egister it . 
3. R eturn change (if any). 
4. Issue transfer (if requested). 
See special bulletin s fo r exceptions to this order. 

4. Identi fication of New Passengers. 
Th e student should be taught the importance of not only 

counting passengers who board, a number at· a time, but of 
trying to remember something peculiar about each, such as 
the size, color of dress or hat. This, together with watching 
to which part of the car the new passengers go, will help him 
to pick them out when he goes fo r their fares. In working 
through the car, the conductor should repeat the words, 
"Fares, please," watch ing carefully the motion of the hands 
or arms of passengers as they sometimes offer their fares and, 
if not seen, pay no more attention to the conductor's request. 
If the conductor believes a passenger has not paid his fare, 
he should touch him lightly on the arm and repeat his request 
for the fare. Experienced con ductors can give students a great 
many points about this f eature of the business and they should 
make this a part o f the inst ruction. 

AFTER PULLING I N AT NIGHT. 

I. Laying Up the Car . 
T ake the student with you and instruct him on the fol-

lowing points : 
r. Turn registers to zero and lock. 
2. Turn off light and heat switches. 
3. Close ventilators and doors. 
4. On open cars, hook up steps. 
5. Swing trolley pole to proper end. 
6. Inspect for defects for which conductor is responsible. 

2. Turning in Student's Papers. 
Make the necessary ent ries on student's assignment sheet and 

turn it in together with student 's day card, to the despatcher. 
In filling out student' s papers, remember that you should enter 

only the actual time he is with you on the car. If you sign 
a student up for more time than this, you make a false state­
ment, besides you do him an injustice, for then he will not 
get the benefit of the full instruction period and is liable to 
get into trouble on account of the mistakes he will make when 
he starts out for himself. 

On the student's assignment sheet, in the column headed 
"Remarks," enter your conscientious opinion of his work while 
with you. Do not make use of the sign "O. K.," but state in 
a few words your opinion of the man. 

In handling students you should always remember that it is 
very easy to discourage a new man. Instead of doing this, you 
should encourage him all you can, taking up the details of the 
work one by one and seeing that he understands each before 
going on to the next. This is better than telling him about a 
lot of things at one time for that only confuses him and makes 
it hard for him to get a clear understanding of his ·work. If 
the student repeats his mistakes, don't lose your temper, but go 
over the explanation again until he is able to do his work 
properly. 

----♦·----

TREATMENT OF DEPRECIATION IN GLASGOW 

In presenting the report of the Glasgow Corporation Tram­
ways for the year ended May 31, 19ro, Bailie W. F. Russell, of 
the tramways committee, discussed the treatment of depreci­
ation in the accounts. He said that the committee had always 
heard a great deal about the excessive amount it was writ­
ing off for depreciation, but he had always been of the opinion 
that it was writing off no more than it should do; in 
fact, he would like to have seen a still more liberal pro­
vision made. The rates of depreciation in operation at the 
present moment would give an average of something between 
5 per cent and 6 per cent on their gross capital. This matter 
had just been under consideration of the management, which, 
he was glad to say, was averse to any reduction being made in 
the rates of depreciation now in operation. 

It was pointed out that sooner or later in renewing their track 
the method of street paving would r equire to be improved, and 
that this, while enormously increasing the cost, could not pos­
sibiy be regarded as capital expenditure. In fact, they were 
sti ll wa iting fo r some satisfactory form of smooth paving, 
which could be adopted in all the busiest streets of the city on 
the tramway routes. Again , from a practical point of view it 
was admitted that in setting £440 per mile on street t_rack for 
ren ewal they were doing nothing more than what was abso­
lutely necessary, and this figure, he understood, was recognized 
as a fair rate by the different tramway undertakings through­
out the country. Then they had the electric equipment, which 
had cost to date £708,652, which in the opinion of practical men 
they ought to continue writing down as at pre.sent for some 
years, as if a change of the system were coming about the 
whole equipment could only be worth scrap value. 

Then as regarded the depreciation on the buildings, that had 
been written off at the rate of 2½ per cent, notwithstanding 
that many of the bu ildings were still standing on the books at 
a higher figure than they could be erected for to-day. Regard­
ing their power station plant at Pinkston and six substations, 
although Pinkston was perhaps as efficient as any other power 
station in the country, it was a fact that the plant there could 
be installed at less than half its original cost. Therefore, to 
quote the words of the manager, the object of the committee 
should be first of all to write down the original capital ex­
penditure as soon as possible to the present value of the plant, 
and when that fi gure had been reached the question of depre­
ciation could be again cqnsidered. Another item was the cars, 
and if they included the partly completed cars at present in the 
workshops the work had cost practically £500,000. The present 
rate of depreciation should, he thought, still be continued here, 
as if a more suitable car £qr their requirements was devised 
they ought to be in a position to take advantage of it, even if 
the present cars should be scrapped. 
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ORDERING AND STANDARDIZATION OF SUPPLIES ON 
THE LONDON COUNTY COUNCIL TRAMWAYS 

It is fa r from easy to list the thousands of detail parts used 
on a large electric railway system in such a logical manner 
that there can be no misunderstanding of requi sitions in the 
storerooms. It is a fact that men employe d even on the same 
properties but in different shops do not use exactly the same 
terms in calling for supplies. In making up lists of separate 
parts for convenience in ordering, some companies go no fur­
ther than to bind together a collection of manufacturers' cata­
logs or to mimeograph lists for general distribution, but a great 
many more t rust to the description forwarded by the signer of 
the requisit ion. To overcome the disadvantages of these un­
certain methods of describing supplies, A. L. C. F ell, chief 
offi ce r of the London County Council Tramways, had printed 
some time ago a series of several illustrated catalogs, listing by 
definite numbers every kind of railway and structural ma­
te rial employed on the system. These supply lists were not 
pre pared from similar corresponding publications issued by 
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manufacturers, but were based upon a direct examination of 
everything actually used by the tramways. A thorough over­
hauling and inventory of the supply department showed that 
t here had been unnecessary duplication of parts owing to the 
varying names given by different men for the same article and, 
fu rthermore, the investigation clearly revealed the necessity of 
standa rdizing many details which could be adapted for use on 
diffe rent classes of equipment. 

The catalog, which is supplied to all storekeepers, foremen 
and other interested employees, is divided into 28 sections , 
among which are the following relating to car maintenance : 
I- Bolts, nuts, washers, screws, studs, plugs, nails, t acks, rivets, 

--T 

Where material is stocked, it is indicated by a catalog number 
and description and also by a reference to stock levels where 
provision is made for the latter. The quantities refer to 
finished articles and apply only to the central storeroom. The 
auxiliary storerooms keep on hand only such articles as are re­
quired for general maintenance and merely in sufficient amounts 
to meet their weekly requirements. If the material needed 
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Listing of Controller Segments in Catalog 

is not kept on hand, the nearest stock article must be used, 
unless it is practically or economically unsuitable. All articles 
are listed in order according to their numbers and only these 
numbers must be used in ordering supplies. Compounds of 
numbers and letters are used in certain cases, as follows: 
Where length, width or diameter is the varying factor , letters., 
are employed for fracti ons and multiples of an inch; where the 
artides are unfinished, as in the case of castings and stamp­
ings, the letter "Z" is placed after the order. An example of 
the first case is this: Catalog "No. 556-D" means screw, set, 
hexagon head, r¾ in. x ¾ in., while "No. 556-E" refers to the 
same type of screw, except that the dimensions are 2 in. x 
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cotter pins, etc. ; I-A-Tools ; II-Different classes o f motors ; 
III-Different classes of controllers; IV-Circuit-breakers, 
canopy switches, plug connections, and similar fi ttings; V­
Current-collecting apparatus, (i) plows, (ii ) t rolleys; V I­
Magnetic brakes and mechanical track brakes; VII- Trucks; 
VIII-Car bodies and fittings. The remaining sec tion s relate 
to the power, line and way departments. 

¾ in. Special abbreviations are used to indicate the different 
metal s, wires, etc., and a car plan outline is presented to define 
lef t-hand and right-hand sides. The illustrat ions in th ese cata­
logs are original but the numbers which are given them are 
not used in ordering, as the cuts are presented only to ~ive the 
user of th e catalog a ge neral idea of the appearance of the 
parts li sted elsewhere. Th'e idea of the catalog ar range ment 
as applied to controller parts can be obta ined from the accom­
panying reproductions. It will be noted th at the cont roller 

Each catalog is accompanied by a direction page in part I 
explaining the scheme used in li sting and order ing supplies. 
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segments are li sted by their position on the cylind er, and not 
by length a lone. 

MOTOR AND CONTROLLER FEATURES 
The London County Council Tramways use only two-motor 

equipments made up of the following combinations: Dick­
Kerr No. 25-a 25-hp motors with Dick-Kerr DBI Form D 
controllers, Dick-Kerr No. 3-a 35-hp with Dick-Kerr DBI 
Form D controllers; \Vestinghouse No. 200, 30-hp motors 
with No. 90-M controllers; ·w estinghouse No. 220, 42-hp mo­
tors with No. T-2-A controllers. The last-named equipment 
represents the company's latest practice. The T-2-A con­
trollers are provided with an insulated return for the 
magnet ic brake citcuit to keep the latter entirely separate 
from the power circuit. This means that when the con­
tro l!er handle is turned from the runnino- to the brakino­
positions the power circuit is opened; othe;wise, with a high 
ground potential, a slight defect in the magnetic brake would 
be dangerous. In the T-2-A controller the reverse r is ca rri ed 
on the main cylinder. 

The tramways are also making a number of improvements 
covering all of thei r controllers. Thus the wooden finger 
boards a re being superseded by micanized st eel bars, to which 
the fingers wil! be clamped in such a manner as to permit of 
easy replacement. This change will greatly improve the re­
sistance to fire, as no wood will be left in the controller ex­
cept that used in the brake cylinder. One of the illustrations 
shows the new square type main cyl inder spindle to which the 
segm ents are clamped in halves, thu s making it possible to 

Controller Parts 

fo r the assemblies 
vidual details. 

exchange old o r new segments ,vithout 
di smantling the controller. 

MISCELLANEOUS 
The standardization of apparatus natu­

rally has gone hand in hand with the 
codification o f supply parts, as the latter 
work brought out very clearly the fact 
that while equipments may vary as en­
titi es, there is no reason why all the parts 
should be different. Standardization has 
been successfully carried out in such 
items as screws, nuts and bolts, brake 
rods and various truck parts. Brake 
shoe patterns have been reduced to one 
for pony and two for driving wheels. 
Even drafting-room practice has been 
greatly simplified by using only two 
sizes of drawings, the large r size serving 

and the smalle:-- size sen ing fo r the indi -

A large part of the tramways ' m etal supplies is· bought on 
spec ification. Particular attention is given to spring speci­
fications, and separate drawings have been prepared to cover 
the requirements for each o f the trucks now in se rvice. The 
drawing on page 363 and specifications below show the Council's 
standards for its center-bearing, swing-bolster, maximum trac­
tion trucks. 

GENERAL SPECIFICATION 

Springs to be made of spring steel, and are to be care­
fully hardened, tempered and black japanned; ends to be 
ground flat. The conditions and dimensions given on the 
drawing may be varied, to obtain the requisite tests, but ap­
proval of any proposed modification must first be obtained 
from the chief officer of tramways. 

SPECIFICATION FOR OPEN COIL SPRING 

Kumber of coils (end to end) "A" Closed length not more 
than "B." Makers must gua rantee springs not to take a perma­
nent set more than "C" a fter I2 months' continuous service, 
and that springs when tested afte r a like period are to be 
within 5 per cent of specified test. Spring to close repeatedly 
under power hammer without taking any permanent set. 

SPECIFICATION FOR CLOSED COIL SPRING 

Number of coils (end to end) "A." Extension without tak­
ing permanent set (with bushes in position) not less than "B." 

Makers must guarantee springs not to take a permanent 
stretch of more than "C" after I2 months' continuous service, 
and that springs when tested after a like period are to be 
within S per cent of specified test. 

----·♦·-----

MEETINGS OF CAR HOUSE AND SHOP EMPLOYEES AT 
BOSTON 

For seyeral years the Boston Elevated Railway Company 
has devoted considerable attention to securing the benefits of 
co-operation among its employees. The management has !on:,; 
appreciated that much is to be gained by the periodical meet ­
ings of employees more or less intimately concerned with th-:> 
maintenance of service and equipment. The conditions unde;­
which operation takes place on any large urban street railway 
system are constantly changing. In applying the best modern 
practice over wide areas with varying traffic requirements there 
is always opportunity for improvement, whether it take the 
fo rm o f the institution and trial of new methods, or the cor­
rection of old policies and habits in handling the company's 
prop erty and bu siness. This is especially true in Boston, where 
the forms of service rendered the public illustrate such a 
wide range of operation, where the density of traffic varies 
through such extremes, where the types of car routes illustrate 
such diverse condition s and where the subdivision of the me­
chanical plant surrounds repair and manufacturing operations 
with such differences in circumstances bearing upon the cost 
o f maintenance. 

In following ~he plan of maintaining regular conferences be­
tween responsible employees in regard to problems confront­
ing the maintenance forces of the company from time to time, 
there have been held for several year s in the fall, winter and 
spring, monthly meetings of car-house foremen at which a 
great variety of topics bearing upon rolling stock repairs and 
service has been discussed. The scope and conduct of these 
meetings have been fully reviewed in the ELECTRIC RAILWAY 
JouRNAL. In brief, at each meeting, which is held in the annex 
of the mechanical drafting room of the principal shops 
in Boston, a review is made by the presiding officer of the 
defects occurring in rolling stock service during the preceding 
month. The presiding officer is usually the head of the de­
partment of rolling stock and shops, who discusses the serv­
ice records of the different car houses, points out variations 
in the equipment defects for different parts of the system 
and reviews the failures of different types of motors, and de­
fects occurring in car bodies, brake equipment, control ap­
paratus, etc., in the month as compared with previous months 
and years. Graphic methods of illustration are liberally em­
pl qyed, and at the conclusion of the discussion of defects and 
their causes, which is participated in by those in attendance 
at the meeting, the rest of the time is usually devoted to the 
consideration of some particular topic of pertinent scope at 

· the time of the meeting. Among the subjects which have been 
considered are "Fire Protection," "Preparing Open Cars for 
Service," "Causes of Motor Failures," "Snow Plow Mainten­
ance," ''Painting," "Car Cleaning," etc. The results of these 
meetings have included an increased interest in the problems 
arising in the car houses, a larger amount of team play be­
tween different houses, and a general appreciation of the im­
portance of little things in the conduct of the company's af­
fairs. 

About two years ago several meetings were held for the 
benefit of inspectors and instructors of motormen. The ob­
ject was to bring about an improvement in the handling of 
the cars, and so to reduce the strains imposed upon the ap­
paratus and lessen the number of failures and consequently 
the cost of repairs. At these meetings the fundamental prin­
ciples of · controller pandling and motor operation were dis­
cussed in the fullest detail; apparatus was shown in dis­
mantled and assembled condition; drawings of the variation of 
current and speed with the handling of the controller wen· 
exhibited and explained, and finally, practical runs were made 



SEPTE l\IBER 3, 1910.J E LECTRIC RAILWAY JOURNAL. 

on a car equipped with a recording amm eter, so that the cur­
rent consumption with good and bad operation could be seen 
and measured. The bearing of energy consumption upon the 
cost of operation per car mile was discussed; the effect of 
various resistance combinations and setting considered, and the 
meaning of acceleration and retardation brought home to the 
men in attendance. These meetings leavened the handling of 
cars over the entire system, noticeable improvement following 
the more intimate grasp ing of electrical and mechanical phe­
nomena by the inspectors and instructors. 

Last fall the company decided to enlarge the value of tb e 
previous month ly meetings of car house foremen by extend­
ing their influence through the inauguration o f a:dditional 
weekly meetings to be attended by foremen and certain shop 
employees. The obj ect of these meetings has been to give 
the attendants a deeper knowledge of fundamental principle~ 
bearing upon th e equipment and it s service. The meetings are 
usually ad dressed by an employee having an expert knowledg e 
of the assigned subj ect. Beginning with a discussion of the prin­
ciples of fri ctional electricity, magnetism, current elect ric.ity, 
and measurement, the subjects have passed through the field 
of inductive phenomena and considerations of design in rail­
way motors, to the detailed study of each type of motor u~ed 
on the system from the earliest to the latest forms of ap­
paratus. In general an entire evening has been devo ted to 
the consideration o f any given type of motor and the progress 
in design from the early motors to the modern interpole fo rm. 
T he reasons controlling the adopt ion of different winding ar ­
rangements, changes for the better in the m echanical struc­
ture of the motor, etc., have also been discussed. Apparatus 
loaned by the Massachusetts Institute of Technology was used 
in illustrating fundamental principles at the ea rli er lectures. 
Among the subjects discussed were nrnltiple unit control, fo nr 
evenings taking up auxiliary wiring and apparatus; main con­
trol; details of apparatus, and locating faults ; t rolley equip­
ment, one evening; brake rigging; air brakes with compressor 
and governor details ; air brakes, automatic type, with func­
tions of feed, brake and triple valves; trnck maintenance; blue 
print reading; records and accounting. 

---•♦----

POWER GENERATING COSTS IN LYNCHBURG AND 
ROANOKE. VA. 

The Lynchburg (Va.) T raction & Light Company has been 
operat ing a mixed water and steam plant since 1905. The 
water power is derived from the J ames River and has proved 
very reli able. In 1909, for example, only 3 per cent of the total 
power output came from steam. However, owing to a drought 
during January and February of this year, 6 per. cent to 7 per 
cent was generated from steam. The water power machinery 
is rated at 1500 hp, but can be operated at 50 per cent overload. 

The steam equipment owned by the company includes a 
500-kw Curtis turbine which has been in se rvice for over 
four years. The turbine output is usually employed for the 
lighting service and the water power for the rail way. The 
railway apparatus at the substation in the power plant con­
sists of two 300-kw rotaries, one 500-kw r otary and two 225-kw 
engine-driven railway generators. T he cos t of power is 0.9 
cent to 1.0 cent per kw-hour at the d.c. end of the switchboard, 
including depreciation and standby charges. 

The Roanoke (Va.) Railway & Electric Company, which, like 
the Lynchburg Company, is under the management of R. D. 
Apperson, also operates a mixed steam and hydroelectric plant. 
The water power at Roanoke is less reliable than that near 
Lynchburg. Thus during November, 1909, only 30 per cent of 
the output was hydroelectric although the water-power ou tput 
is 60 per cent to 70 per cent of the total energy requirements 
at other times. The power units consist of one 375-hp and 
three 750-hp hydroelectric sets; also one 1500-kw and two 500-
kw Curtis turbines. The railway ci rcuits are supplied by two 
500-kw rotaries, one of which is a rese rve unit . T he approxi­
mate cost o f power to the Roanoke company is 1 ¼ cents per 
kw-hour at the d.c. end of the switchboard. 

NEW CROSSING SIGNS ON THE LOUISVILLE & 
INDIANAPOLIS 

In a recent issue a11 account was publi shed of the standard 
cross.ing signs adapted by the Railroad Commission of Indiana 
fo r both steam and electric road crQssin gs. Briefly the sign 
consists of a post IO ft . 
high on which are placed 
two boards of 8-in . width, 
intersecting at the center 
at an angle of 50 deg. 
and lettered ''Railroad 
Crossing." Underneath 
is a horizontal board let­
tered ''Danger," and 
where there are two rail ­
road crossings the com­
mission recommends that 
the word "Two" be adde 1 
to the sign. 

The Indianapolis & 
Louisville Traction Com­
pany has recently 111-

stalled new signs on it ; 
system which are in ac­
cordance with the r ecom­
mendations of the Rail­
road Commission, but 
have also been improved. 
Instead of the usual wood Single Crossing 
p o s t, t h e p o s t i s 
made of concrete 8 in. square and about 5 ft. long. The corners 
of this post are beveled. Imbedded in this concrete post is a 
piece of 2½ -in. pipe which extends 2½ ft. above the concret e 
where it is reduced to 2 in. and extends 7½ ft. farther, making 
the total height IO ft. above ground. Metal clamps made of 

. 3/ 16-in x 6-in. soft steel attach the regulation boards to the iron 
post which is topped with a r ound pipe cap. Where there are 
two crossing3 a hole is drill ed in the cap and a bracket con­
taining the word "Two" is attached to the top of the post. The 
line of the Louisville & Northern Railway & Lighting Company 

Views of Double Railroad Crossing 

has also been equipped with thi s sign. The new post is the 
design of H. D. Murdock, Superintendent of the Indianapolis­
Louisville line. 

One of the accompanying views shows the entire post 
above ground. The position o f the post in this view was se­
lected for the convenience of th e photographer and of conrse is 
not that which the sign would occupy. Another picture 
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shows a country crossing where a parallel track of a steam road 
is only a few feet away, and shows the use of the word "Two." 
The third picture shows the single crossing sign where but one 
track is to be crossed. The cost of the newly designed post is 
about $7. Another little "kink" in the construction of the sign 
is that the top of the concrete post around the pipe is hollowed 
out. This cavity is filled with tar or asphalt so that the base of 
the iron post is made practically weather proof. The signs 
present a very attractive appearance. 

·• 
NEW SUBWAYS FOR BERLIN 

As noted in an article on "Present and Proposed Berlin Sub­
ways," published in the ELECTRIC RAILWAY JOURNAL o f Jan. 15, 
1910, a number of different plans for underground railways in 
Berlin have been presented by conflicting interests. The only 
system actually operating at present is the privately owned 
Berlin E levated & Underground Railway, which runs from 
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Map Showing the Past and Approved Future Growth of 
the Berlin Subway System 

eas t to west and embraces about I I miles of route, including 
spurs. 

The transportation conditions in the western section of Berlin 
are now to be greatly improved in accordance with a franchise 
just granted for the construction of one line from Dahlem 
through vVilmersdorf and one from the nearby Kiirfiirsten­
damm parkway, both ending at the Wittenbergplatz station of 

.. the present rapid transit company. The new routes are shown 
in the accompanying map, which also shows the past and au thor-

Approved Track Plan for Connection with the Wilmersdorf 
Subway at Wittenbergplatz 

ized future growth of the unified rapid transit system. The 
Wilmersdorf-Dahlem line will run underground for 3.1 miles 
to Rastatterplatz and the11ce over open right-of-way for the 
remaining r.6 miles. The greater part of this line will be con­
structed by the communities interested, but it will be operated 
by the rapid transit company. The second line will be less than 
a mile long at present, extending only to Uhland Strasse. 

The accompanying track plan of the \,Vittenbergplatz station 
shows how the trains will be handled there eventually. Plat­
form I will serve for trains from Berlin (0) to Kiirfiirsten­
damm and Wilmersdorf and also from Berlin ( C) to Bismarck­
strasse on the main line and to Wilmersdorf; platform II will 
se rve for trains from Bismarckstrasse to Berlin ( C) and from 
\Vilmersdorf to Berlin ( C and O) : platform III will serve fo r 

trains from Kiirfiirstendamm to Berlin ( 0). T his arrange­
ment will permit the majority of transferring passengers to 
get into other trains without going to anoth er platform. The 
initial service on both lines will be g iven by shuttle trains to 
Wittenbergplatz without changing the present main line sched­
ules. In about three years the tracks will be reconstructed for 
through operation as explained previously. It may be added 
that the Schoneberg municipality has almost completed its inde­
pendent subway line, which will t erminate underground near 
the elevated N ollendorfplatz station of the rapid transit com­
pany. It has been suggested that this municipality and the 
company should make arrangements for transferring passengers 
from one line to the other, but no agreement has yet been 
reached. 

---◄•♦·•---

EFFECTS OF INJURY BY ELECTRICITY 
An article by John J. Moorhead, M. D., in a recent issue 

of the Journal of the American Medical Association contains 
some interesting observations of the results of injury by elec­
tricity. Dr. Moorhead, as chief surgeon of the Metropolitan 
Street Railway Company and Interborough Rapid Transit Com­
pany, New York, and through his connection with three New 
York hospitals, had exceptionally good · means for obtaining 
data on this subject. The author says that the physical effects 
of electricity are mainly determined by the following: Amount 
and duration of current; site, type and area of contact; the 
individual. High voltage (1000 volts and over), long duration 
(8 seconds and upward) and positive contact generally predi­
cate coma, severe systemic shock, burns and oftentimes death. 
Medium intensity (400 volts to 600 volts) with medium dura­
tion (five to eight seconds) and partial contact generally 
cause burns of lesser degree, less profound coma and shock 
with more or less paresthesia, especially numbness and tingling. 
Low intensity (100 volts to 300 volts) with short duration 
(one to five seconds) and brushing contact generally cause 
burns of the first degree or none, slight coma, if any, and 
moderate paresthesia, mainly of the tingling type. Low in­
tensity and brief duration and partial contact generally mean 
absence of burns or systemic symptoms, the only complaint 
being that of paresthesia of the formication (ant-creeping 
sensation) type. Site, type and area of contact are less im­
portant, pursuant to the physical law that electricity takes the 
shortest route between two electrodes. It has been found that 
the tissues transmit in proportion to the amount of their fluid 
constituents. Blood is the best conductor, mainly because of 
the saline serum. Muscle comes next, then nerve tissues and 
finally bone. Dry skin has a resistance according to one author­
ity 150 times as g reat as the underlying tissues. The greater 
the area of contact, the greater the effect, especially if the 
current traverses the vital organs. The variation among in­
dividuals is striking, notably as to sex, age, physique, occu­
pation and temperament. Those accustomed to electric energy 
are often less influenced than the novice. Those of rugged 
and muscular physiqu e have a greater conductivity than those 
of the opposite type. Illness, sleep and alcoholism render per­
sons less sensitive. 

In a general way the physical effects are three in number, 
namely, death, burns and nervous symptoms. The most care­
ful examination of all the tissues in post-mortem cases have 
as yet failed to give any adequately uniform causes of death. 
In general the findings are not unlike those following drown­
ing or suffocation. The two principal theories to account for 
death by electrocution are that the heart muscle is paralyzed 
by a tetanic spasm and that there is a definite cellular de­
struction, especially of the vital centers. In connection with 
the second theory Dr. Moorhead states that the disintegration 
that seemingly takes place may generate poisonous materials, 
thus adding a chemical to the mechanical irritation. Death by 
low-tension current is by heart fibrillation; heart and respira­
tion alike fail from lethal medium tensions, and respiratory 
failure is the cause of death, in high-tension accidents. 

Burns from electricity differ only in origin from those due 
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to extremes of temperature. The existence of an ele ~tric burn 
indicates the high r esistance of the tissue affec ted. The char­
acter of the burn is som etimes determined by the metal act­
ing as a conductor, and burns by a rcs and flashes or copper 
sometimes produce less severe burns than th ose from iron or 
steel. Deep electric burns in contrast with burns due to fl ame 
and contact with steam, hot solids or liquids, are appa rently 
less painful ?roduce less systemic shock and heal more quickly. 

Dr. Moorhead describes several third rail burns and points 
out that electric destruction of tissues is as sudden and abso­
lute as if done by electric cautery. Burns from partial or arc­
ing contact often heal slowly and sh ow a t endency to become 
gangrenous. Cases of this type sometimes give external signs 
disproportionate to the underlying damage. In one case, a 
laborer repairing a 550-volt contactor rail fell and the rail 
came in contact with his back at about the lower scapular 
(shoulder-blade) level while his feet were grounded on con­
crete. He remained in this position several minutes and when 
released was found to have a burn which practically escharred 
his back from the mid-scapular to the lower lumbar region, 
the burn even exposing the viscera. He suffered profoundly 
from shock and his recovery was protracted. Six years later 
there was still an unhealed area about 3 in. by 4 in. in the cen­
tral portion of the scar but all except this place cicatrized 
without skin grafting in a remarkable way, considering the 
original extent and severity of the wound. The scar had con­
tracted enough at first almost to draw the wings of his scap­
ular together and spinal flexi on was impossible; but by con­
tinued self-bending and manipulation of his back, he was able 
to resume manual labor although not completely healed. 

Another severe case was that of an iron wo rker who, while 
repairing overhead wires on a suburban electrified steam rail­
road, came in contact with a I 1,000-volt wire while assuming 
an upright position. He became temporarily unconscious but 
at the end of 10 days was able to be out of bed for a portion 
of each day. At the end of this period, he presented num­
erous sloughing and granulating burns of the left upper i>x­
tremity and chest, and an extensive burn of the left lower back 
part of the head and soles of the feet. He had little, if any, 
systemic shock. There was no nervous involvement organ­
ically or functionally. The duration of contact in this case 
could not be ascertained, but it must have been short and im­
perfect. The contact was on the head and the left upper ex­
tremity and the man was grounded through his feet which were 
resting on a metal support so that the main part of his body 
was temporarily a part of the circuit. The victim wore no 
hat, his shoulders were bare except for a thin shirt and he 
had no tools in his hand. Theoretically, this man should have 
been unable to withstand electric shock of the vo lume men­
tioned but the burns showed that only a portion of the voltage 
was received. The author was told by Dr. F. B. Littlewood, 
consulting physician at the New Rochelle (N. Y.) Hospital, that 
this patient made an excellent recovery. 

The nervous effects in the abse,1ce of direct destructive or 
inflammatory damage to nerve fiber are almost invariably those 
of the hystero-neurasthenic type. The author had never known 
an organic disease of the central nervous system to develop from 
the pa.ssage of electricity through the body nor does the avail­
able literature on th e· subject narrate more than one instance 
of this nature. Where direct injury to th e nervous t issue is 
absent or minor in extent, the subsequent developments of 
neurasthenia and hysterical symptom s are generally psychic in 
origin or dependent on auto-suggestion or suggestion from 
others. The signs then presented usually are disproportionat.e 
to the actual physical damage sustained. Such cases rarely 
present objective evidence o f electric contact and occur 
usually in those predisposed to them because of neurotic or 
actually hysterical temperaments. The fl ash or a rc of charged 
metallic contact points occasionally induces such symptoms 
eith er with or without bodily contact. Cases of this and allied 
sorts are often <l esignated by the term "electric shock" and less 
frequently as "electric neurosis," but the symptoms do not 
differ in any essential respect from the ordina ry shock or 

neurosis. Examination o f such a patient develops a wealth of 
subj ective symptoms and a poverty of ob jective symptom s. The 
following cases in point is quoted by Dr. Moorhead: 

A woman was alighting during a rain from a suburban elec­
tric car operated by overhead trolley. While she had one foc,t 
on the car platform and the oth<.r on the metal step, with 
her hand on the dasher handle, she claimed to have receivPd a 
shock which threw her face downward on the ground. She was 
stunned but not unconscious, did not vomit and when assisted 
to th e sidewalk was able to discuss the occurrence with some 
show of agitation and not a little' anger. She walked unaided 
to her home nearby and a few hours later saw her doctor, 
who gave her lotions for the bruises on the knee, elbow and 
hands. There were no burns or obvious electric effects but 
she had complained of a tingling and needle sensation in the 
hand that had touched the dasher handle and in the feet which 
contacted with the metal step. When th e patient was seen by 
Dr. Moorhead some 14 days after the accident, she was in bed, 
somewhat pallid, had a characteristically tense and drawn ex­
pression and was markedly irritable. All of these character i_stics 
were said to be foreign to her normal state. There was an 
obvious rapid tremor of the closed eyelids, about the angles of 
the mouth and the outstretched fingers and the protruded 
tongue. The external evidences of injury were lacking aside 
from a faded area of bluish discoloration just above the right 
knee, probably from her fall. No evidences of electric contact 
were apparent, no paralysis, and no areas of diminished sensa­
tion. In· general, the physical condition was normal. Her 
gait was normal and her pulse rapid. The patient recovered 
perfectly in a short time. 

Occasionally, cases are reported in which blindness, deafness 
and other especial sense defects have been attributed to electric 
contact or flashes. All instances of this sort are of the hysteri­
cal variety and fall into the class of so-called fright-neurosis. 

Treatment for electric shock presents no special problems, 
inasmuch as it is for th e relief of shock, burns or neurosis. 
[n case of profound injury and even where death ha s ap­
parently occurred, prolonged artificial respiration should be 
maintained as in drowning cases. Even digital compression of 
the heart itself has been proposed but never successfully prac­
ticed. Dr. G. W. Crile recommends rhythmic pressure over the 
heart area, the tongue being drawn out to combine circulatory 
and respiratory artificial stimulation. With the fo regoing man­
ual methods, the use of stimulants of the atropin, strychnin and 
adrenalin sort is also advisable. Burns are treated in ac­
cordance with the custom of the individual physician. N enroses 
are best treated by isolation plus the mental or therapeutic 
means best liked by the individual practitioner. 

In conclusion, Dr. Moorhead says there does not appear to be 
any sound basis for the claim that one electric shock renders 
the recipient more prone to similar experiences, but on the 
contrary, an acquired immunity seems to be created by repeated 
applications. There is no good reason for the view often ex­
pressed that th e effects of electricity on the hum an economy 
are unusual or peculiar. 

PLEASING THE PUBLIC 

The Cleveland, Southwestern & Columbus Railway has place d 
on its cars and in it s stations a card indi cating th at it s motto 
is: "The Public Be P leased." Many favorable comments con-

THE PUBLIC BE "PLEASm" 
SOUTHWESTERN 

Advertisement of Cleveland, Southwestern & Columbus 
Railway 

cerning the action of the company and its endeavor to meet 
the public requirements for service have been rece ived at the 
general offices. 
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ADDITION TO DECATUR SHOPS ILLINOIS TRACTION 
SYSTEM 

A new carpenter and mill shop has just been completed as 
an independent section of the main repair shops of the Illinois· 
Traction System at Decatur, Ill. Sections and elevations 
a re shown. The building is 302 ft., long by 50 ft. wide and its 
interior is clear of columns. \ i\!i th the exception of a tw o­
story portion, 30 ft. x 50 ft., the building is one-story high. 

--f 

I 

i 
,l 
-J, 

' I 

,'!'½======~'==~~ _j_ 

mortising machines, one horizontal and one vertica l ; bnnd saw; 
saw sharpener; universa l wood worker; Greenlee tenoning ma­
ch ine; drill press; 48-in. knife grinder; two swinging cut-off 
saws; four rip saws; surface planer; molding machine and a 
turning lathe and jig saw installed in the cabinet shop. Each 
of the wood-shop tools is independently driven by a three­
phase induction motor with a General E lectric starting com­
pensator. Wherever shaft ing is necessary it is supported be­
neath galleries which carri ed on -1--ft. 6-in. steel brackets at 

Sect ion Section 

Sections and Elevations of Decatur Shops, Illinois Traction System 
Electric Ry. Journal 

Over the two-story section the roo f is supported on A-trusses 
and the larger part of the roof over the single-story section is 
of the saw-tooth type of construction, with cross trusses II ft. 
deep. Th is type of roof gives a. clea r head room of 22 ft. for 

a height of II ft. 6 in. on either side of the main portion of 
the shop. These galleries also afford room for storage of 
lumber and materials for general repair purposes without 
interfering with the full use of the shop. 

Interior of the New Wood Shop of the Illinois Traction System at Decatur 

the full width of the building, which encloses two tracks. The 
ma:n portion of the building is used for general repair work 
and at the rear of this section is the two-story portion .5Ub­
divided into a cabinet shop on the fi rst floor and pattern and 
uphol3tering rooms on the second floor. A freight elevator 
connects the two fl oor s. 

The equipment of tools in thi s shop has not been completely 
insta lled, but at present includes the fo llowing: Two Greenlee 

At the same time the new woodworking shop ;was being 
erected a brick storehouse, brass foundry and blacksmith shop 
building were built nearby. The present equipment of the 
blacksmith shop includes a Bradley hammer; four oil furnaces; 
Lane steam hammer; combination punch and shear, and two 
Ajax forging machines. The new storehouse building carries 
the necessary supplies for the immediate use of the shop draw­
ing them from the new storehoU3e of the Illinois Traction 
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System, which is located on the shop property. T he Decatur 
shop of the interu rban railway company is in charge o f J. E. 
Johnson, general super intendent. The designs fo r the Decatur 
shop group were prepared under the supervision of J . l\I. 
Bosenbnry, super intendent of motive power and equipment, 
Illinois Traction System. 

-----·♦··----

BONDING WlTH AN OXY-ACET YLENE TORCH IN 
MINNEAPOLIS 

T he Twin City R apid Transit Company now uses an oxy­
acetylene blow torch fo r applying copper ra il bonds. T his 
process is said to give excellen t resul ts at a cost fo r new work 
no g reater than for placing compressed bonds in drill ed holes, 
and at a less cost than for rebonding. A number of bonds have 
been installed to date and the process is the result of consider­
able preliminary work and experimentation. 

The bonding outfi t consists of a commercial oxy-acetylene 
blow torch supplied with gas from tanks carried on a small 
portable truck, the outfit complete weighing about 600 lb. The 
truck as arranged for work on the city streets has wheels with­
out flanges and it may easily be moved along the pavement by 
two men. While the bonding work is in process the t ruck 
stands on the pavement about 6 ft. away from the track and 
thus does not interfere with street-car traffic. 

Two car air-brake reseH oirs a re used as storage tanks fo r the 
oxygen, which either is purchased in fl asks under high pressure 
and discharged into the reservoirs carried on the trucks or is 
generated by the potassium-chlorate process in a plant at the 
storehouse of the Twin City R apid T rans it Company. T he 
acetylene is carried on the truck in a pressed-steel fl ask similar 
to those used for automobile headlight service. 

A bonding gang is made up of one man, who operates the 
torch, his helper and another man who cleans the rail head in 
advance of the bonders . These three men will apply bonds at an 
average rate of six per hour in continuous work day in a

0

nd day 
out, although but fo ur minutes are required to weld a bond 
after the rail has been made ready and th e torch, with its gas 
supply car, has been wheeled into place. 

The process of applying the bond is as follows: One man 

T -shaped terminals have been fu sed. T he bond is held agai115t 
the head of the rail either by a t emporary clamp or a rod, and 
the flame of the blow torch applied. The steel and copper along 
the top side of the bond are fi rst fused until the joint between 
the rail and the bond is secure. Then the clamp, if one has 
been used, 1s removed. T his attaching process takes less than 

Bonding with Oxy-Acetylene Torch 

half a minute. :I'\ ext, a piece of scrap trolley wire is held above 
the joint between the bond an d the r ail and enough melted cop­
per is deposited on top of the bond and fused with the bond and 
the steel o f the rail to build up a sloping uppe r surface about 
½ in. higher than the original upper sur face of the bond. This 
additional copper in a sloping fo rm protect s the bond from 
severe mechanical strain caused by vehicle wheels which may 
run close to the rail. Also, the additional copper assures a 

View of Oxy-Acetylene Tanks and Their Application in Minneapolis 

cleans the sides of the rails at the joints, using an emery gr inder 
driven by a motor fed fro m the t rolley. Th e surface o f the 
stee l is ground only enough to remove the sea.le. When re­
bonding old t rack it is not necessary to remove the j oint plates. 

T he bonds used are similar in form to the soldered bond. 
T hese bonds are made up of two pieces o f wire cable to which 

fused connection between the rail and the steel about 3 in. lnng 
by I in. high. 

About 100 cu. ft. of oxygen and 75 cu. ft. of acety,ene at 
atmospheric pressures a re used in applying 30 bonds to medium­
weight ra il s. 'vVith heav ier rails more gas is r equired becam e 
the larger body o f metal absorbs th e heat more rapidly. Tu 
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applying bonds the head of the rail is not heated to any degree 
of redness nor to a temperature sufficient to anneal the steel. 

The principal features of this method of bonding are: (I) 
permanent mechanical and electrical contact obtained by fusing 
steel and copper; (2) economy due to rapidity of work, small 
gang and low cost of tools and supplies; (3) non-interference 
with traffic : a car may be allowed to pass any time during the 
bonding process; (4) portability of apparatus used in bonding. 

----·♦·----

SOME NOTES ON RAIL CORRUGATION 
BY J. H. M. ANDREWS, ASSISTANT TO CHIEF ENGINEER, PHILADEL­

PHIA RAPID TRANSIT COMPANY. 

In the long procession of new conditions and problems with 
which the street railway engineer has had to deal there is 
probably no problem which has been so baffling as the curious 
phenomena known as corrugation. This problem is assuming 
greater importance every day, and in spite of widespread dis­
cussion and investigation, there is no generally accepted theory 
which will explain all of its varying manifestations. There 
are several theories which seek to explain the occurrence of 
corrugation under certain conditions, but there is not, nor does 
it seem logical that there ever can be, a theory which will cover 
the occurrence of corrugations under all conditions. In other 
words, there seem to be several causes which will produce the 
same effect. Some of the more prominent causes may be briefly 
outlined as follows : 

!.-Chattering action of car trucks on which the two motors 
are hung outside the axles. 

2.-Defects existing in rails when they are put in service, 
caused by the condition that when the head of the rail is rolled 
the metal has lost much of its initial heat and the advance of 
the metal lags materially behind the periphery of the rolls. 
This causes a series of characteristic marks which under traffic 
develop into well defined corrugation. ("Recent Report on 
Rail Corrugation in E urope," ELECTRIC RAILWAY JOURNAL, · 
page 317, Aug. 28, 1909.) 

3.-vVhen a car is traveling ·with one side jammed close 
against the rail there is a tendency for the wheels on that side 
to ride on the flange fillet instead of on the tread of the wheel, 
thus increasing the rolling diameter on that side and causing a 
slipping or skidding action on the other side of the truck. This 
skidding action is explained by the fact that when the car wheel 
grinds against the rail on an increased periphery, the axle will 
be twisted until the torsion is sufficient to m ake the mate wheel 
skid on the rail. With clean rails this action is continuous. If, 
however, the track is dirty, the wheels will advance in a series 
of jerks at regular intervals. Therefore, the presence of 
sharp grit, sand, dust, etc., is a prime factor in the production 
of corrugation. Side pressure of the flanges on straight track 
is due to irregularities in gauge and surface, which makes the 
car lunge from side to side. ( C. A. Cams-Wilson before the 
Tramways Congress of the Franco-British Exposition, July 
IO, 1908.) 

4.-Sliding of the wheels on the rails due to rapid and intense 
braking. 

5.-Tight track gage. 
6.-Flat spots in wheels. 
7.-Too rapid acceleration. 
8.-When a wheel rolls on a rail it has a tendency to elongate 

the upper fibers of the metal and this increased length is pushed 
ahead of the wheel and compacted until the metal becomes so 
dense that the wheel cannot force it further. The wheel then 
rides over this little hump and begins the same process on the 
other side. ( See remarks of C. B. Voynow before American 
Street & Interurban Railway Association, A tlantic City con­
vention, 1907, STREET RAILWAY JOURNAL, page 78g, Oct~ 19, 
1907.) . 

9.-Corrugation is due to vib ration either of the rails or of 
the whole track structure. There may be lateral bending of the 
web of the rail under the passing car, the rails may be loose oti 

the ties, the ties may be loose on their foundations or there 

may be movement of the foundation immediately under the 
track structure. 

There is probably some ground of support for all of the 
above theories, but as stated before, no one of them will 
explain all the phenomena of corrugation. Of the theories 
which will most nearly meet all conditions, the last two arc 
perhaps deserving of more than passing notice. It is not the 
intention to enter into any extended discussion, nor to present 
any valuable new material, but merely to note a few points 
which have occurred to the writer in a more or less superficial 
examination of corrugation at odd moments. In connecticn 
with theory No. 8 it seems a fair assumption that if the metal 
of the rail is rolled ahead of the wheel there must be force 
enough applied to overcome the elastic limit of the metal, for 
otherwise there could be no floy• of the metal or permanent set. 
Do we get such a force under the ordinary car? Unfortu­
nately, there is little information obtainable on the action of 
metals under moving loads, so we must argue from their be­
havior under static loads. 

The late Prof. J olrnson made some experiments on the areas 
of contact between car wheels and rails and the pressures gen­
erated under various loadings. He found that under a maxi­
mum loading of 164,000 lb. per sq. in. no permanent set was 
produced in either wheels or rails and that the "apparent elas­
tic limit" of the material had not been reached for this condi­
tion of contact. (Trans. American Society Civil Engineers., 
Page 270, Vol. 32). 

Some further experiments along this same line have been 
made by Geo. L. Fowler, and have been incorporated in "The 
Car Wheel" published by the Carnegie Steel Company. If we 
assume that the loading of an ordinary double truck eight­
wheel car is, under maximum conditions, about 8000 lb. per 
wheel, we find from Mr. Fowler's experiments that the area 
of contact is about 0.10 sq. in. which gives an average pres­
sure of 80,000 lb. per sq. in. or about one-half the loading 
under which Prof. Johnson failed to notice any flow of the 
metal. It is hard to say just what pressure is generated under 
such a condition of contact with a moving load. It seems 
natural to suppose that the pressure would be increased with 
the speed, but on the other hand the metal must have time to 
flow and the more the speed is increased the less chance there 
is for movement. Furthermore the occurrence of corrugations 
do'es not show the worst cases where the speed and loads are 
greatest. We might also argue that if this theory were true 
we would expect the rails showing a variation in hardness 
would develop corrugations and that the hard spots would be 
the crests of corrugation waves. Mr. Fowler in the STREET 
RAILWAY JOUR NAL, for Oct. 5, 1907, has given the results of 
some experiments which tend to disprove this idea. 

In connection with this theory it is · interesting to note that 
the angle which the corrugation wave makes with the gage 
line is approximately the angle contact between the wheel tread 
and the rail head and that the crests of corrugation waves are 
apparently densest and highest at the bearing point of the wheel 
and rail and decrease gradually in the direction of traffic from • 
the gage line toward the outer edge of the rail head. 

It has been the privilege of the writer to examine many 
cases of corrugation under many and various conditions. A 
careful analysis of these cases has led to the opinion that in 
most instances the trouble is due to a lateral movement or 
vib ration of the rail head caued by the buckling or bending 
act ion of the web, which allows the wheels to grind across the 
rail. In other words, the prime cause of corrugation is defec­
tive rail design as regards thickness of the web. When we 
consider that the webs of girder rails average from ¾-in. to 
½-in. in thickness and that wheel loads of 9,000 lb. and 10,000 
lb. are carried on these thin plates stood on edge, we can 
readily understand how such buckling action can occur. Con­
sider the action of the ordinary girder rail as that of a canti­
lever loaded at the end. It is evident that the bending moment 
increases from the head or point of loading to the base or 
point of support. If we assume that at the strongest point 
of the web, namely, at the end of the fillet under the head, ¾-in. 
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is sufficient thickness, and develop with the cantilever formula, 
the thickness required for a beam of uniform strength, we 
find that the web should not be less than ½-in. or 9-16-in. to 
carry the ordinary wheel loads sa{ely. vVe can also argue that 
the point where corrugation is most likely to occur is where 
the rail will have to withstand the greatest lateral stress or at 
the outside entering end of curves operated at high speed3 with 
heavy loads. In the light of this deduction it is interesting to 
note the report of the Maintenance of Way Committee of the 
American Street and Interurban Railway Engineering, Associa­
tion presented at the Atlantic City convention of 1907. 
(STREET RAILWAY JouRNAL, page 729, Oct. 19, 1907.) An 
analysis of this report shows that in 60 per cent of the cases 
noted corrugations occurred in rails with a 13-32-in. web while 
the heaviest web on which they occurred was 7-16-in. thick. 
Iu 60 per cent of the cases also, corrugation was most frequent 
on the outer rail of long radius curves operated at high speeds 
with about 25-ton double truck cars. 

To test the thin web theory more thoroughly the writer made 
a series of measurements in the following manner: A curve 
was selected where the grade was level and the speed high. 
The rail in this curve was Lorain section 104-353-a 9-in. guard 
rail which has a web ¾-in. thick. A place was selected on the 
outside entering end of this curve, about the point where the 
outside leading wheel was reflected from the tangent by strik­
ing the gage line and where the radius was 410.19 ft. A t this 
point was inserted an instrument for measuring the vertical 
movement of the rail head. This instrument which bolts se­
curely to the base of the rail carries a short pin which is held 
in contact with the outer edge of the rail head. by a small 
spring. This pin moves freely and connects with a pointer 
which registers to an exaggerated scale a movement of 1-64-in. 
The instrument described is similar to that devised for thi s 
purpose by H. B. Nichols, chief engineer, Philadelphia Rapid 
Transit Company, and described and illustrated in the STREET 
RAILWAY JoURNAL of May r8, 1907. 

The time of all cars passing over the section was taken with 
a stop watch and a measured distance of roo ft. At some 
distance before entering the measured section the cars were 
boarded by an observer who counted the passengers and by this 
means arived at an approximation of the loading. After the 
car had passed the reading on the instrument was taken by two 
observers. The results were as follows: 

Eight double truck, eight wheel cars with an average load of 
46,000 lb. at an average speed of 13.9 m.p.h., caused an aver­
age lateral deflection of 7-128-in. an inch. 

Nine single truck, four wheel cars with an average load of 
20,370 lb. at an average speed of 13.8 m.p.h., caused an aver­
age lateral deflection of r-32-in. 

The maximum deflection for the eight wheel cars was 23-128-
in. with a load of 45,700 lb. at a speed of 20 m.p.h. 

The maximum deflection for the · four wheel cars was 13-
128-in. with a load of 18,960 lb. at a speed of 17.8 m.p.h. 

The rail on which these measurements was taken was badly 
corrugated. The corrugations were about 3-in. from crest to 
crest and about r-16-in. deep, running diagonally ac·ross the 
rail from the gage line in the direction of traffic. The track 
was correct as regards gage and surface and was laid on ties 
on well packed gravel. There was no apparent vertical move­
ment of the tr·ack under the cars and the whole roadbed seemed 
to be in first-class condition. From the foregoing observations 
and experiment, it seems safe to make the following deductions: 

I. For average street railway conditions a 9-in. girder rail 
should have a web at least ¼-in. thick. 

2. With a web less than ½-in. thick there will be lateral de­
flection of the rail head and probably corrugations will be 
formed. 

3. The amount of this deflection will be proportional to the 
speed and load. 

The author does not claim that this article offers any new 
suggestions on thi s baffling subject. His effort s have been 
directed toward assembling and presenting the most important 
records which have been made on the study of the subject, 

with the belief that in most cases the trouble can be traced 
to the lateral vibration mentioned above. 

---◄·♦----

c. S. MELLEN DISCUSSES PROPOSED PUBLIC UTILITY 
LEGISLATION IN CONNECTICUT 

A letter addressed by Charles S. Mellen, President of the 
New York, New Haven & Hartford Railroad, to Everett G. Hill 
and Arthur S. Barnes, officials of the Connecticut Editorial As­
sociation, dated Aug. 26, discusses the proposal to establish a 
public service commission in Connecticut. In order that there 
may be an intelligent discussion of remedies, Mr. Mellen asks 
for precise statements of the abuses in Connecticut which are 
found to need correction in order that there may be an intelli­
gent discussion of the relief measures which should be applied. 
:rvir. Mellen says in part: 

"In the country at large, legislation upon this subject seems 
to be influenced to a considerable extent by a prejudice against 
corporations. But a corporation is in general only a financial 
arrangement adapted to permit many individuals-men, women 
and children-to use their separate savings in large business 
undertakings, under a management which they can trust. 

"In the country at large there are also appearances indicating 
the influence of a particular prejudice against railroad com­
panies. I wish very much that every man, before indulging in 
any vague prejudice of this sort, would stop to think what a 
railroad really is. In the first place, it is an enormous physical 
plant specially adapted to the performances of services of great 
general importance, which has been created by the money in­
vestors and the earning of that money. In the second place, it 
is an enormous and complicated human organization. 

"I have a right to hope that the legislation regarding which 
you inquire will not be promoted or framed in response to 
any populistic clamor against railroads. Against what or 
whom would such a clamor be really directed? Against the in­
vestors? Over 20,000 stockholders of the New York, New 
Haven & Hartford Railroad hold less than 50 shares of its 
stock. None of the investors in the securities of this company 
receives more than a fair return on the money which has been 
paid for these securities. 

" Is there to be a clamor against the operating organization? 
I presume that very many can suggest some particular trouble 
caused by some individual or individuals in this huge organi­
zation. Is it fair to hold all the rest of the organization re­
sponsible for this? Leaving myself again entirely out of the 
question, I can testify from personal knowledge that the offi­
cers and employees of this railroad company are hard-working 
duty-performing men. 

"Is there to be a clamor against the directors of the corpora­
tion? They occupy a position of trust toward all the great in­
terests involved in the general management of a railroad sys­
tem. N" o tribunal could be created by law which would be 
more certain to respond promptly and efficiently to any appeal 
for the public good than the board of directors of this cor­
poration. 

"I think Connecticut people ought to realize that any political 
action which materially decreases the earning of its chief rail­
road company will injure the public even more quickly and 
more ser iously than it will the investors in the securities of 
that company. Any action by the State which lessens the earn­
ings of the corporation will naturally tend to diminish the 
power of the corporation to improve its railroad, and will re­
snit necessarily in less efficient service. Any political action 
which diminishes the earnings of this corporation will also 
necessarily tend to impair its ability to pay their fair wages 
to its employees, and to give those orders for the purchase of 
supplies upon which the prosperity of so many citizens of Con· 
necticut depends. 

"I frankly avow that I am not opposed to any legislation 
which, after consideration, may seem to be necessary for the 
correction of any real abuses, actual or threatened. I believe 
that any such legislation which is really necessary would benefit 
the railroad as much as the public." 
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COMMUNICATION 
VALDA TIONS OF THE DETROIT UNITED RAILWAY 

Chicago, A.ug. 23, 1910. 
To THE EDITORS : 

On the 17th in st. I wrote you r egarding an article which 
appeared in your issue of the 13th inst. entitled "Valuations 
of th e Detroit United Railway," and called your a ttenti on to 
the fact that th e clause in that article reading, "This ;aluation 
was made by Robert B. Rifenberick, assisted by Bion J. A rnold 
and Horatio A. Foster, consulting engineers," might be mi s­
leading and would place me in an embarrassi1w positi on i f 
incorrectly unclerstoocl, and as ev idence o f thi s 

O 

possib ility I 
enclose newspaper clippings qt1oting remarks maJe on the 22d 
inst. in tbe Chicago city council by certain aldermen, who, 
fo r reasons of their mvn, are opposing a traction -franchise 
measure here. 

In view of this misconstruct ion of your articl e, and in order 
that your readers may understand my exac t connection with 
the Detroit valuation, I quote the fo llowi ng letter written by 
me on July 29, 1909. 

'']. C. Hutchins, Esq., 
"President, Detroit 

" 12 vVooc!warcl 
"Dear Sir: 

"Chicago, July 29, 1909. 

U nited Railway, 
Avenue, Detroit, l\'Iich . 

"As I am leaving for the vVes t, to be gone until about A ug. 
15, I have thought best to write you what my understanding is 
of the recent conversation which we had regarding my connec­
tion with the valuation of your property. 

''I understand that the values which will be submitted by 
your company, probably through Mr. Brooks, directly to Mr. 
Barcroft wi ll be accompani ed by a written statement to the 
effect that these fig ures have been compiled by your company, 
and that they are the company's figures and not mine. Fur­
therm ore, if there is any material difference between the figures 
submitted by your company and those compiled by Mr. Bar­
croft, such as to warrant a d iscussion of them, that I am to be 
called in to discuss thi s difference with Mr. Barcroft, and that 
only the figures which I finally clec icle upon a re to be considered 
my figures. 

"I hope that the figures submitted will be sufficiently close 
to 1Ir. Barcroft's idea of the proper valuation so as to makt 
it unnecessary for this discussion, but if necessary I shall take 
pleasure in taking the matter up at such time as may seem to 
you advisable after A ug. 15. 

"My under standi ng is also that Mr. Foster will be furnish ed 
with a complete li st of everything delivered to Mr. Barcroft, 
rn that he may go th rough them carefully prior to the time that 
I may be called upon to discuss the figures. 

" I leave it to you to make it perfectly clear to the Commit­
tee of Fifty and Mr. Barcroft my position in th is matter, and 
our under standing regarding the figu res. 

"Yours very truly, 
(Signed) "BroN J . ARNOLD." 

On A ti g. 2 Mr. Brooks of the Detroit United R ailway Com­
pany wrote to Mr. Hutchins as fo llows: 

"Detro it, Mich., Aug. 2, 1909. 
"J. C. Hutchins, Esq., President, 

"Building. 
"Dear Sir : 

"l have noted and herewith return }Ir. Arnold's letter 
of the 29th ult. 

" I have explained to Chairman Eddy of the Committee of 
F ifty, to Chairman Van H usan of the Sub-Committee of Ap­
praisal, to Chairman Conan t of the Sub-Committee of Statistics 
and Regulation, and to Mr. Barcroft, Director of Appraisal, 
that the inventory, prices and other data that we are furnish­
ing them are being prepared by our own forces, and when the 
work is complete, under our arrangement with Mr. Arnold, he 
will review the work for us and also represent us before the 
committee should there be such differences between our ap-

praisal and the committee appraisal as to require discussion · 
and revision. 

On :No,·. 5, 

"Yours truly, 
( Signed) "F. W. BROOKS, Gen'! Manager." 

1909, Mr. Hutchins wrote Mr. Eddy as follows: 
"Detro it, Mich., Nov. 5, 1909. 

"Frank W. Eddy, Esq., 
"Chairman, Committee of F ifty, 

"Detroit, Mich. 
"My clea r Si r : 

"I do not know that I should be di sturbed by some of the 
reports I read in the newspaper relative to some stated amounts 
at which the properties of this company are being appraised. It 
is stated in one newspaper that the values submitted to the 
committee amount to $12,Soo,ooo, and in another at some $10,-
500,000. Of course, these may be only guesses, and I presume 
are such, but it rather worries me that such figures are floating 
around, as they, of course, tend to mislead the public. 

'"Y! e have been perfectly frank and entirely above board in 
supplying for the information of the committee all of the data 
at our command. Our local corps of engineers, headed by 
Mr. Robert B. Rifenberick, a very competent engineer, has, after 
a most thorough study of values, reported to us that the cost 
of reproducing the company's properties in Detroit would 
amount to $24,7o8,375.40, exclusive of good will or franchise 
va lu es. 

"From time to time, as this work has been in progress, the 
same data which have been sent to your committee or its en­
gineers have been sent fo r their consideration to Mr. Bion J. 
A rnold and Mr. H. A. F oster, who have been retained as con­
sulting engineers fo r the company. These gentlemen have not 
as yet been brought into the situation, except as stated, but it 
has been our intention, relying upon what we have understood 
to be the policy of your committee, that after all data should 
have been collected, if differences should arise between our 
local corps of engineers, and the engineers of your committee, 
we would bring in Messrs. Arnold and Foster, engineers of 
high character and great experience, as our final representa­
tives before your committee. I have no doubt it is the purpose 
of your committee that such a course shall be pursued. I do 
not know how far along the committee has proceeded in these 
matters as to valuations, but am pleased to say to you that we 
a re ready to bring Messrs. A rnold and Foster here at any time 
that will suit your convenience for a review of the data you 
have collected respecting values. 

"Awaiting advices from you, I am, with great respect, 
"Yours very truly, 

(Signed) "f C. HUTCHINS, President." 
Inasmuch as no opportunity has as yet been given me, and 
understand this is through no fault of the railway company, 

to discuss with Mr. Barcroft, or any other engineer represent­
ing the Committee of Fifty, the differences between the rail­
way company's figures and Mr. Barcroft's, it should not be 
a,sumed by any one that the figures published in your article 
are, or are not, my figures, because my judgment as to figures 
which I am to be held responsible for will be exercised at the 
tim e of the discussion referred to in the letters of Messrs. 
Brooks and Hutchins. 

I am quoting the above letters with permission of Mr. Hut­
chin s and I ask you to publish this letter in full in order that 
your reade rs may understand the matter. 

BroN J. ARNOLD. 

---•·•·----
A new mechanical device for registering the number of 

passengers as they pass into the l\kAdoo Hudson River tunnels 
is being instaHed for trial at the Hoboken, N. J ., station. By 
interrupting a stream of compressed air, which holds an electric 
circuit open in an instrument across the passageway, each per­
son completes the circuit and is registered. If this instrument 
continues to work successfully it may do away with the ticket 
chopper. It was invented by H. A. Reishel , who has pat­
ented it. 
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SPECIAL CONVENTION TRAIN FROM CHICAGO 
T he j oint committee on transpor ta tion o f the A merican St reet 

& Interurban Railway Association and the M anufacturers' A s­
sociation has arranged fo r a spec ial tra in from Chicago to A t­
lant ic Ci ty at the time of th e conve ntion next month. The 
fo llowing announcement signed by J. M. Roach, president , 
Chicago Rai lways Company and E. C. Faber, general manager, 
A urora, E lgin & Chicago Rail road, has been sent to all ra il ­
way comparties in the \"ic inity of Chicago and in the N orth­
western States. 

"'The train wi ll be operated over th e Pennsylvania lines a s 
a second section o f the 'Penn sylvania Special,' commonly 
known as the '18-hour t rain,' leaving Chicago at 3 :oo p. 111 . 

Sunday, Oct. 9, and arriving at A tlant ic City l\fonday morning 
about ro :oo a. m. T his schedule will save ~ day and will not 
require those living east of the Missomi River to leave home 
before Saturday night, Oct. 8. 

"A r ate o f one and one-half fa re fo r the ro und t rip has been 
obtained fo r the ter ri tory of the Centra l Passenger Associa­
tion, which w ill make the round-trip fa re fro m Chicago $2925. 
The one-way fare wi ll be $19.50. Tickets goo.cl go ing and r e­
turning via the same route only, may be purchased from Oct. 
6 to 9, inclusive, and will be good for return, to reach original 
starting point not later than midnight of Oct. 18. No arrange­
ments for a spec ial t rain retu rning will be made. Th e com -

RAILWAY FURNISHES FLOAT FOR GRAND RAPIDS 
PAGEANT 

Th e accompanying illustra tion shows a float of th e Grand 
Rapids (Mich .) Railway Company which secured honorable 
mention in the big civic pageant held in connect ion with the 
Grand Rapids Sixtieth ann iversary and homecoming celebra­
tion on A ug. 25. The fl oat r epresented the story o f Ramona, 
after whom the company's summer theater and pavilion at 
Reed 's Lake were named. P apier mache Indi ans supported a 
large fountain and a young woman dressed as an Indian also 
was on the float. The float was beauti fied with paper flowers 
in th e "homecoming'' colors which were pink, w hite and green. 
Another float fo r which the r ailway was responsible, in grea t 
measure, was that o f the Grand Rapids H erald. A huge fl oral 
locomoti ve was built on one of the company's street sp rinklers, 
the tank serving as the boiler. This float was decorated 111 

white and blue and bore th e words: "Herald Special." 

-- - -·•·----
OPENING OF THE NEW YORK STATION OF THE 

PENNSYLVANIA AND LONG ISLAND RAILROADS 
Upon invitation of the L ong Island R ailroad, a large party 

of guest s inspected the new terminal station in New York and 
the tunnels connectins- it with N ew Jersey and Long I sland on 

Four-Team Float "Ramona," Furnished for Civic Pageant by the Grand Rapids Railway 

mittee is endeavoring to get the return lim it date extended, 
and in all probability will be successful. 

"The Pullman ber th fa re from Chicago to A tlantic City w il l 
be $5; compartment, $q; drawing room, $18. 

"Applications fo r P ullman r eservations on this train should 
be addressed to E. K. Bixby, d istrict passenge r agent, P ennsyl­
vania li nes, Chicago, Ill. 

"The commit tee in charge is endeavoring to p rov ide attrac­
tions and enter tainm ent that w ill make thi s year 's convention 
trip more enj oyable than any that has been undertaken here­
tofor e. F ull information on these points wi ll be issued from 
t ime to t ime as arrangements are perfected. 

" In order to help th e committee in making it s arrangement s 
fo r entertainment and accommodation we are anx ious to know 
how many a re to be ex pected, and, there fo re, your early reply 
will be very acceptable." 

The members o f t he j oint committee representing the Mam1 -
facturers' Associa tion a re : J . F . P orter , Electric Ser vice Sup­
plies Company, Chicago, Ill., L. E. Gould, ELECTRIC RA ILWAY 
Jo u1< NAL, Chicago, Ill. , and !Iiram Kenfield , mcctric Traction 
Weekly, Chicago, Ill. 

Aug. 30. Two special t rai ns were run. A trip was fir st made 
to the N ew J ersey side of the rive r, after which the trains r e­
turned to the N ew York station, and proceeding under the 
East River, r an to F ar R ockaway. Regular service via this 
rout~ wi ll be begun by the Long Island R ailroad Sept. 8, and 
by the P ennsylvania Railroad early in November . D uring the 
rest o f this week the company will entertain other pa rti es, prin ­
cipally Long I sland business association s. 

T he station in New York is sa id to co\"er more terr ito ry 
than any other bui lding constructed a t one time, i11 the history 
of the world. The V atican, the Tuileri es, and the St. Peters­
burg vVinter Palace are larger buildings but have taken cen­
turies in their construction. T he P ennsyh ania station covers 
8 acres o f ground, and has been erec ted in less than six years. 
The station occupies the enti re area bound ed by Seventh and 
Eighth Avenues a nd T hirty-fi r st and T hirty-th ird Streets. The 
dep th of th e property on both str eets is 799 ft. rr }4 in., and 
the length o f the building is 788 ft . 9 in. , thus allowing for 
extra-wide sidewalks on both side st reets and avenues. Views 
of the stat ion we~e published in the ELECTRIC RATLWAY J ou1mAL 
fo r April 9, I<Jl O. 
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It contains a trackage of 16 miles and an aggregate passenger 
platform length of 21,500 ft. The total storage capacity of 
the station tracks is 386 cars and the proposed daily service is 
1000 trains, of which 600 will be those of the Long Island Rail­
road and 400 of the Pennsylvania Railroad. 

The station is connected with Long Island by four single 
track tunnels and New Jersey by two single track tunnels. The 
single track mileage in tunnels is about 18. The lines are fed 
by electric power from the power station of the Pennsylvania 
Tunnel & Terminal Railroad at Long Island City. This station 
has a capacity of 40,500 kw. 

-----·•·•---
VALUATION OF CHICAGO CONSOLIDATED TRACTION 

COMPANY 
Bion J. Arnold and George Weston, compnsmg the com­

mission appointed to appraise the property of the Chicago 
Consolidated Traction Company within the city limits of Chi­
cago, have reported to Alderman M. J. Foreman, chairman of 
the local transportation committee of the city council, the fol­
lowing valuation as of Nov. 1, 1909: 

Track (approximately 128 miles); $1,177,277; electric power 
distribution, $728,156; rolling stock (344 cars), $204,875; power 
plant equipment, $438,781; tools, supplies and furnitnre, $75,600; 
buiidings, $278,688; real estate, $88,439; paving, $459,088; total, 
$3,450,904. 

Percentages on above amount (5 per cent and 10 per cent) 

D 

purposes. In other words, we have fixed such a value for the 
physical property as, presumably, could be certified to by the 
board of supervising engineers, on the assumption that the 
Chicago Railways Company was purchasing the proper ty of 
the Chicago Consolidated Traction Company, including the 
paving, under the t erms of the pending ordinance recommended 
by your committee." 

---•·♦-----

RECORDER OF STEAM AND WATER CONSUMPTION 
A comparatively recent device which is being used exten­

sively in British power stations for measuring steam consump­
tion is the Lea recorder. This device actually measures the 
flow of water, but by applying it to the feed water or condensed 
steam as it is discharged from the air pump it can be used to 
test the steam consumption of groups of engines or of indi­
vidual engines, either instantaneously or over definite periods 
of time. 

The construction of the recorder is very simple. In the 
simplest form the water to be measured flows into an open 
tank and out through a V-shaped notch. Within the tank is a 
separate chamber in communication with still water so that the 
height of the water in the tank can be registered by a float . 
The vertical movements of this float are recorded on a clock­
work-driven drum by means of a rectifying device so propor­
tioned as to give the gallons or pounds of water passing 
through the V-shaped slot. Records of the performance of this 

Recording Device Longitudinal and Cross Section of Recorder, Showing Tank and Float 

as allowed by the ordinance of Feb. II, 1907, and pending 
ordinance, $517,635; total $3;968,539. 

Messrs. A rnold and Weston state that this is their present 
appraisement of the property as it would be valued under the 
terms of the pending ordinance recommended for passage by 
the commit tee, subject to the deductions provided for in said 
ordinance. They continue: "Our previous valuations, based 
on the same principles as those followed in the traction valua­
tions of 1906 and adopted by the ordinance of 1907, as stated 
in our letter to you of Aug. 10, 1910, were as follows: Value of 
physical property with paving, $4,078,057; without paving, $3,-
446,550; value of intangible property (franchises), with paving, 
$751,326; without paving, $751,326; total, with paving, $4,829,-
383; without paving, $4,197,876. 

"We also deducted from each of these amounts the sum of 
$94,341 on account of the isolation of certain tracks due to 
prior expiration of ordinances, and also on account of the 
provisions of certain franchise ordinances requiring the re­
moval of the tracks thereunder from the streets at the ex­
piration of their respective franchises, making a total valua­
tion of $4,735,042 including the paving, or $4,103.535 if paving 
is entirely excluded. 

"In the present valuations made as fi rst hereinabove stated, 
all franchise values have been entirely excluded, and the phys­
ical property has been appraised at its value for rehabilitation 

device in several of the power stations in Great Britain show 
an accuracy within a fr action of I per cent. 

Another feature of the device is that when installed on an 
engine or engine~ it gives a continuous record of the steam 
consumption and so it becomes possible easily and quickly to 
detect any local cause for high steam consumption, such as 
defective turbine blades or improper cut-off adjustment. The 
device is manufactured by the Lea Recorder Company, Man­
chester, England. 

-----·•·•---
DISTRIBUTION OF ASSOCIATION MEMBERS. 

Secretary Donecker, of the American Street & Interurban 
Railway Association, has compiled the fo llowing statistics of 
the geographical dis t ribution of the member companies of the 
association: 

1906 1907 1908 19·09 
North Atlantic ........................ 62 71 79 96 
South ........................ 20 25 26 35 
South Cei;i,tral ......................... 25 
North ....................... 84 

26 32 35 
84 91 107 

Western ............................. r8 19 24 38 
Outside of U. S. . . . . . . . . . . . . . . . . . . . . . 5 3 IO 14 

Total .............................. 214 228 262 325 

The percentage of member companies represented at the 
annual conventions from 1906 to 1909 inclusive was as fo llows_: 
79.0, 76.3, 78.2, 51.7. 
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PREVENTING ACCIDENTS FROM OPENING GATES 
At one time, the Virginia Railway & Power Company, Rich­

mond, Va., was troubled by platform accidents due to pas­
senge rs falling off the car by leaning against and thereby 
opening the old-style folding gates. These accidents were suc­
cessfully el iminated by devising a gravity gate latch as shown 

711 -li-

Richmond Platform Gate 

in the accompanying drawing. It will be observed that the 
gate is held by a pin which is prevented from rising out of 
the bracket casting by the swinging lock catch above. This lock 
catch is so placed that it cannot be swung out of position by 
passengers leaning against the gates so that there is no possi­
bility for the holding pin to be shaken out of the bracket. 

---•·♦·----

MINOR SHOP ECONOMIES 
Working experience under the local conditions sur rounding 

a repair shop does much to point the way toward little economies 
that will benefit each installation. In a recent instance noted 
the tendency to waste water at a bank of a dozen faucets ad­
joining the locker division was met by the company by the 
installation of two neat signs at the ends of the trough, bearing 
black lett ers on a porcelain background which called at tention 
to the cost of wasting water for different sized pipes. A circle 
was printed for each size of pipe from r in. to r/64 in. diameter, 
and the number of gallons per hour and the daily cost given for 
each. Thus, the cost of wasting the flowage of a r-in. pipe for 
one day was $r4, and for the ½-in. pipe $6. In the same shop 
a wheel-grinding plant was transferred to a new location follow­
ing an expansion of the property to handle an additional num­
ber of cars. The grinding tools were set into a recess below 
the floor level, bringing the center s of the head and tail stocks 
about 20 in. above the flo or , and short inclin ed planes were 
fastened to the rails so that axles carrying wheels and gears 
could be run up to the centers easily for placing the work in 
position. The amount of Ii £ting of the axles was thus cut down 
to the minimum. 

In the blacksmith shop there is frequently an opportunity to 
save labor by a rranging the drop hammer so that it can be 
operated hy a treadle from the front side, thus di spensing with 
the services of one man in certain lighter classes of work. In 
bendi ng up rods fo r springs, for example, the di ameter of the 
stock used is ordinarily small enough to enabl e it to be turned 
at the hamm er by one hand. So much time is unavoidably lost 
in heating stock in the average forge shop that something is 

gained if the helper can work continuously at the fire on the 
lighter hammer jobs. A central location for all power tools 
which are frequently used in the forge shop not only saves time 
in walking, but tends to facilitate better work on account of 
the avoidance of cooling when stock is carried from the fire 
to the tool. 

-----·•·•---~-
THE COLUMBUS STRIKE 

T here is still no indication of a settlement between the 
Columbus Railway & Light Company and its employees who 
are on strike. Cars are being operated regularly every day 
and evening, and people are patronizing them liberally. The 
men on strike are watching the cars carefully, and are threat­
ening all who ride with dire consequences wherever they feel 
that they can bring pres sure to bear. 

On Aug. 27, r9ro, the 24 banks of th e city promulgated resolu­
tions adopted the day previous, in which they declared for 
the exercise of personal liberty on the part of the people and 
denounced any action that would deprive citizens of the use of 
the cars. They also declared for law and order and the right 
of any man to accept employment at hi"s will. The declaration 
of the banks follows: 

"The strike of a part of the Columbus R ailway & Light 
Company employees accompanied by violence, disorder and the 
use of the boycott has developed conditions in Columbus that 
have become intolerable to all good citizens. 

"Therefore, we, the undersigned, declare the following prin­
ciples: 

" 'First-The preservation of law and order, the surest sa fe­
guard of true liberty. 

" 'Second-Equal rights to all. 
" 'Third-We denounce the boycott as tyrannical, un-Ameri­

can and brutal. 
" 'Fourth-The right to take employment or leave it. 
" 'Fifth-The right to use the street cars as a means of 

transit without molestation, hindrance or intimidation. 
" 'It is no longer a question of opinion as to the merits 0£ 

either side in the present controversy, but a question of per­
sonal liberty and public safety and we urge all law-abiding 
citizens to stand firm fo r law enfo rcement and the immediate 
abatement of the conditions that now exist.' " 

On the evening of A ug. 28 dynamite was found on the \Vest 
Broad Street tra cks. A freight ca r on the city tracks north 
of Columbus was dynamited on the evening of Aug. 26. The 
soldiers have been kept on duty. 

On the evening of Aug. 29 rioting was resumed. In almost 
every part of the city large crowds gathered and attacked the 
crews of the cars, Many persons were injured. A battalion 
of troops was sent to Twentieth Street and Leonard Avenue, 
where a mob had got beyond the control of the police. A 
crowd of roo strikers and sympathizers gathered at the Union 
Station on Aug. 29 and as people al igh ted from the trains 
urged them not to ride in the cars. This caused a riot. A 
pol iceman sent a call to Police Headquarters and the officer 
called for troops. Major Goodrich was sent to the scene to 
investigate, but when he arri ved peace had been restored. 

The lawless element continued its depreciations on the 
evening of Aug. 30 by dynamiting several cars. At ro o'clock 
a car was dynamited at Main Street and Grand Avenue and 
several persons were inj ure<l. This is probably the most serious 
attack that has been made on the property of the company. 
On A ug. 30 a number of leaders of organi zed labor called on 
General Ma nager Stewart of the company with a view to hav­
ing him agree to arbitrate the differences between the com­
pany and the men, but he sa id that th ere was nothing to arbi­
trate and referred to the previous official statements of the 
company. The representatives of labor then arranged for a 
conference with Governor Harmon to be held on the evening 
of A ug. 30 fo r the purpose of trying to induce him publicly 
to demand the company to arbitrate. The conference with the 
Governor lasted until midnight, but no statement was made 
public following the conference, so its import is unknown. 
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LONDON LETTER 

( Fro m Our Reg ular Correspondent) 
The T own Council of W eymouth is at pre sent consider­

ing the advisability of providing some means of transpor­
tation in its district , and is at present weighing the relative 
advantages of tramways, motor omnibuses and railless 
traction m ethods. It is estimated that the capital cost of 
motor 'buses w ould be £ ro,ooo, railless traction £12,000, 
and el ectric tramway s £27,000. The committee has about 
decided that the only practical solution is to provide elec­
tric tramways, and th e matt er will be decided at an early 
meeting. 

A new departure ha s just been inaugurated on the Met­
r opolitan R ailway, one of the underground railways of 
London. One of th e most important of this company's 
extensions is that w hich runs from Baker Street northwest 
through St. Joh n 's Wood, Hampstead, Kilburn and on to 
Harrow, Rickman sworth, Amer.sham, Aylesbury and Ver­
ney Junction. This has been for some considerable tim e 
entirely operated by electricity, and a s the districts men­
tioned are all of a fir st-class resid ential nature it has oc­
curred to the Metropolitan Railway to provide Pullman 
cars on this extension ; The company has been running 
through trains on this line to the city, doing away with 
the necessity of the tedious change at Baker Street, and 
now that these Pullman cars have been put on, by arrange­
ment with the Pullman Company. Ltd., a suitable increase 
is expected in the traffics and th e st eady building up of 
these beautiful suburbs as re sidential di strict s for London 
citize ns. 

J. H . Rider, who for the past nine y ears ha s been the 
electri ca l eng ineer fo r the L ond on County Council Tram­
ways, ha s resigned hi s p osition with the Council. having 
obtained an important app ointment in South Africa as ad­
visory consultin g engineer t o Me ss rs . W em her. Beit & 
Company ( Messrs . H. Eck stein & Company, Johannes ­
burg ). Wh en l\fr. Rid er cam e t o L ondon to occupy the 
position which h e has just r es igned, th e electrification of 
the tramways i:t L ondon was jus t commencing, and it ,vas 
under hi s ca r eful m an ag ement that the large central sta­
tion for the Council' s tramways was built on the river side 
at Greenwich . Thi s st ati on has attracted considerable at­
t enti on, m ore, perhap s. than it otherwise would hav~ done, 
as it is built exactly on the meridian, and it will be remem­
bered that a fe w y ear s ago c onsiderabl e discussion arose 
from th e fact that it was interfering with the delicate work 
of the R oyal Ob servat ory at Gre enwich. At that time it 
wa s de cid ed t h at th e sm ok es t acks would not even be com­
pleted, and they h av e nev er been built up t o their full 
height . In thi s sta tion at Greenwich. al so, w ere installed, 
on Mr. Rider 's advice, the first and only engin es in Great 
Brita in h aving t wo ve rti cal and two h orizontal cylinders. 
Even at the time th ey w er e installed they wer e becoming 
obsolete , turbin es a t that time d evel oping very rapidly, and 
sinc e the in st allat ion of these engines two very large 
Rateau turb o-ge n era t ors have been installed. Mr. Rider 
h3: s b een a popul a r member of th e electrical profession in 
this country, and hi s many fri ends will wi sh him the bes t 
of succ ess in hi s new fie ld . 

The British and A m er ica n Association s of M echanic al 
En gineers have ha d a highly suc cessful m eetin g in Bir­
mingham and L ond on . w hi ch w as particularly not eworthy 
b ecaus e of th e a tt ention g iven t o railway el ectrification. 
With the pap er s by M r. W es tin ghouse, Mr. P otter and 
Mr. Pomeroy th e r eader s of this pap er are familiar. One 
of the most valu able of th e Briti sh papers was that con­
tributed by F . W . Cart er, on " E lec tri fi cation of Suburban 
Railways," g ivin g som e ve ry valuabl e information regard­
ing the working of a ll the electric railways in Great Brit­
ain. From his fi gures it would appear that th ere are 18 
railways in Great Brit ain. op erated w holly or in part elec­
trically, working over an approximate length of 200 miles of 
route . and 4ro mile s of track. These r a ilways are worked by 
87 locomotives and 821 motor coach es. Various figures were 
given of the City & South London Railway, which is the old­
est of the London electrically operated line s : the Central 
London Railway, commonly called the "Twopenny Tube"; 
the Great Northern & City Railway, and the various un­
derground electric railways of London which have been 
constructed in more recent years and which are well known. 

Interesting figures were also given of the London, Brigh­
ton & South Coast electrification scheme, which is the first 
railway to use the single-phase system in this country and 
which ha s been frequently referred to in these columns 
during the past year. H. M. Hobart also presented some 
figures on the cost of electrically propelled suburban trains. 

Valuable testimony as to the success of linking up tram­
ways has recently been published in the annual report of 
the West Ham system. The West Ham Corpora tit,n has 
operated a system in its district for some years with 
marked success, but only recently was it possible to pr( • 
cure the advantage of through-running cars onto the Lon ­
don County Council's tramways at Bow Bridge. From the 
report it appears that the average receipts in West Ham 
have been about £250 a week more than those for the 
corresponding weeks of last year, a result made possible 
by the fact that passengers are now able to perform with­
out a break the journey from Aldgate in London to the 
borders of Epping Forest on the outskirts of the West 
Ham system. Leyton, which is also linked up with the 
West Ham and the London County Council's systems, has 
also experienced a big rise in its receipts, thes e being £ 150 
a week more than they were a year ago before through 
communication was available. 

The Newcastle Corporation is at present considering the 
question of extending its tramways to the coast by way of 
Benton. Representations have been made from time to 
time from outlying district s, but the tramways committee 
has not considered it advisable. Now, however, that Leeds 
and Bradford have both obtained Parliamentary powers 
for the installation of a trackless trolley system, the New­
castle tramways committee has conceived the idea that 
their city might also be b eneficially linked by this means to 
outlying districts, and doubtless a Parliamentary bill will 
be introduced next session for powers for extensions, both 
by trackless trolley and by the ordinary tramlines. 

The Cardiff tramways committ ee is looking for improved 
metho ds of running· th e electric car undertaking, and re­
cently decided to purchase 130 meters at £3 5s. each, to 
attach to the cars as checks upon the current expended by 
the drivers. They will be paid for out of revenue in the 
course of two years. The firm which supplies the meters 
guaranteed that the cost would be covered out of energy 
saved in one year, and that if at least 6 per cent of energy 
were not saved in the fir st six months they would take the 
met er s back free of cos t. 

Con siderable interest is taken in the announcement that 
in order to cope with the growing tram-car competition 
the Great Central, Lancashire & Yorkshire, and London & 
North-Western Railway Companies are about to start 
elaborate services of motor trains on many of their lines 
radiating from Manchester for Io to 12 miles, dozens of 
towns and suburbs being tapped in this manner. 

Intimation has been received by the Bacup town clerk 
that the Board of Trade has confirmed the order of the 
Light Railway Commissioners for a new electric tramway 
from Bacup to Shawforth, which will be laid at once and 
will link up th e system to Rochdale. The Rawtenstall 
Town Council has a lso received sanction to lay a new elec-
tric tramway from Waterfoot to Water. A. C. S. 

Con sul-General Robert P. Skinner, of Hamburg, reports 
that while there is always a market in Germany for electri­
ca l devices not already supplied by domestic manufactur­
er s, or which possess the elements of novelty and practical 
utility, the condition of the electrical industries in that 
country is such that German manufacturers are not only 
abl e to satisfy nearly all domestic requirements but are 
al so exporting in immense quantities to all parts of the 
w orld. For a very considerable period, and until within 
the last few months. when American manufacturers ob­
tained the benefit of ·the lowest rates of duty in Germany, 
electrical supplies from the United States were subject to 
import duties greatly in excess of those applied to similar 
goods from other countries. Owing to this and other 
causes, German concerns, by arrangement, are manufactur­
ing many articles of American invention, so that within the 
last few months, when the telephone system of Hamburg 
was reconstructed, with the exception of a limited number 
of articles imported from the United States everything was 
supplied by German houses. · 
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News of Electric Railways 
Program of Central Electric Railway Association 

T he fo llowing pr ogram has b een announced fo r the meet­
ing , f the Central Electric Railway Ass ociation, which is 
to be held at the Claypool Hotel, Indianapoli s. Ind., on 
Sept. 22, 1910: 

SEPT. 22, MOR N ING SES SION, IO A. M. 

Business session and report s o f sp ec ia l committ ees. 
Talk on large station unit s, illustrated with lantern slides . 

Geo. J. Smith, Galena Signal Oil Comp any. 
Paper, "Efficiency and Design of Hi gh-T e nsion Insula­

tion," by A. C. Au stin, electrical engin eer of t h e Ohio In­
sulator Company. 

Discussion . . 
SEPT. 22, AFTERNOO N SESSION, I P. M. 

Report of standardization co mmitte e. 
Paper, "Track Work," by E . B. Entwistle , chi ef e ngineer 

of the Lorain Steel Company. 
Discussion. 
Paper, "Destinies of 500-Volt D.C. l\Iot o r s, 1250-Volt 

D.C. Motors and 6600-Vol~ A.C. Motors," by W . E. Davis, 
vice-p r es ident of the Cleveland Constructi on Compan y. 

Discussion. 
Adjournment. 
The executive committee of the associ a ti on w ill m ee t in 

the office of the secreta ry in the Traction T ermin al Build­
ing, Indianapolis, on the evening of Sept. 21 , 1910, t o trans­
act routine business and consider any special matter s that 
may be brought to its attention. 

Transit Affairs in New York 

Representatives of the Interborough Rapid Tra n sit Com ­
pany a nd the Public S er vice Commi ss ion, wh o h ave been 
in conference for more than a year over a $6,000,000 claim 
by the Interborough Rapid Transit Company fo r ex tra work 
done on the subway, have come t o an agreem ent. It is 
said that the company will g et about 35 p er ce nt ., s lig htly 
over $2,000,000. The claim cover s the entire sy st em from 
Atlantic Avenue to the termini a t V an Cortlandt a nd Bronx 
Parks. Any exp enditure the company thought r epresented 
permanent inve stment it char ge d to th e city. Thi s in cludes 
a h eavy claim for con structi on of the East Ri ver Tunnel. 
on which the Int erborough Rapid Tran sit Com pany sub­
mitted a very low bid. 

Afte r a conference on form s o f subway contrac t s h eld 
in th e Mayor' s offic e b etw een Acting Mayor l\ Iit ch el, 
D eputy Comptroller Mathew son, L eR oy T . Ha r kness, of 
th e counsel to the Public Service Commiss io n, and som e 
of th e commission 's engineers, Mr. Mitchel st a t ed th at t h e 
points of differ ence between th e tran sit committ ee of th e 
Board of E stimate and Apportionment on th e fo rm s of co n­
tract for the n ew subways had b een r educed from 44 t o 
four, and th a t th ese four po int s would prob ably be ad­
justed eventually, as th ey all r elat e tp detail s of en g in eerin g. 
Mr. Mitch el decla red himself s till in favor of m uni cipal 
construction, and sa id that th ere mi ght b e a live ly di s­
cussion in th e Board of E stimat e and Apporti onm ent af t er 
the adverti sin g fo r bid s sh ould privat e con stru cti on b idd ers 
be r ecommend ed fo r awa rd s of contrac t s. Mr. M it chel 
admitted that accordin g t o th e ag r eem ent s thu s fa r enter ed 
int o bet wee n th e Public Servi ce Commi ssion a nd th e act in g 
M ay or and th e Comptroller th e commi ss ion has reserved 
th e right t o p ermit open cut s in th e new subway s o n Man ­
hattan I sland. Furthermore , th e und er s ta ndin g bet wee n 
th e actin g Mayor , the Comptroller and th e commi ssion is 
tha t th e contra ct s will provide that south of 130th Stree t 
track s shall be und er cov er, except a t all places sh own in 
the deta iled pl an s on file in th e o ffi ces o f th e P ubli c Se rv ice 
Commi ss ion. The commi ssio n a lso r ese rves th e ri g ht t o 
p ermit o pen cuts, if it sees fit , wh er ever th ey will n o t int er ­
fer e with traffic or th e public w elfa r e. 

R epre sentati ves o f th e Publi c Service Co mmi ss ion and th e 
Interborough Rapid Transit Company have b een in confer­
ence recently arrangin g a se ttlem e nt of an arbitratio n r ela-

tive t o claims for extras on th e subway operated by t h e 
Jnterborough Rapid Tra n sit Compa ny. I t w ill be rem em ­
bered that the Int erborou gh R apid Tra n sit Comp any 
claimed som ething like $6,000,000 fo r ext ra wor k don e in 
the construction of th e sub way, and the matt er we nt t o a 
board of arbitrato r s. A comp romi se will prob a bly be 
effect ed by which a n a m ount som ewha t in excess of $2,000. -
000 will b e paid. vVha t ever am ount is awa rd ed to th e com ­
pany will be u sed, ac cordin g t o an arran gem ent with th e 
commi ssio n, fo r additi on s t o th e syst em. 

W . G. M cAdoo, pres ident of t h e Hudso n & Ma nh a t ­
t an Railroad. ha s st a t ed th a t th e Thirty~third Stree t t ermi­
n al s t a tion sh ould be op en ed about Nov. I, 1910. The ex­
t en sion t o Fo rty-second Stree t a nd co nn ection w ith the 
train level s of th e Grand Centra l st a ti on should be com ­
pl et ed within th e three-y ear limit. W ork is b eing push ed 
rapidly o n the J er ~e y City-Newark ex t ension, and the n ew 
lin e from th e P enn sylvania Jersey City station to J er sey 
City's busin ess di strict should b e op en ed by Sept. 6, 1910. 
Within a y ear the connection w ith t he P enn sylvania Ra il ­
road tracks t o Newark should b e made. 

Action Postponed on Boston & Eastern Railroad Certificate 

By a majority report th e Mas sachu setts Railroad Com­
mission has refused at present to issue a certifi cat e of 
public conveni ence a nd n eces sity to the Boston & E ast ern 
Electric Rai lroad, which has bee n before th e board for 
about three years se eking the ri g ht to build a high-speed 
electric railway b etween Boston, Lynn, Salem and Beve rl y. 
Commi ssion er s Whit e and Bishop state that action on th e 
company's p etition should be postponed until the L egi sla­
ture of 191 r has made known it s a ttitude rega rding th e elec ­
trifica ti o n of st eam railroads at Boston, the building of a 
tunn el betwee n the N orth and South Station s, and oth er 
improvem ents in the transport ation ser vice o f th e B oston 
m etropolitan district which are to come before it. Chair­
man Walter Perley Ha ll ha s issu ed a di ssentin g opinion t o 
th e effect that a certificate could b e issu ed to th e compa ny 
a t present without prejudicing the solution of th e ab ove 
probl em s. 

Th e comp any has filed the fo llow in g r equ es t with t he 
co mmi ssion , asking that its p etiti on b e t a ken up again. 

"The association for th e form a ti on o f the Bos to n & East ­
ern El ectri c Railroad hereby r equ es t s th at your h on o rab le 
bo dy g rant t o it a further h earin g in th e matt er of it s pe ti ­
tion for a ce rtific a t e of public co nveni ence a nd n ecess ity. 
and that y ou r econ sider y our fi ndin g as expressed by a 
mem orandum ti led A ug. 22, 1910, fo r th e fo llow in g r easons: 

" Firs t- Th a t th e m ajority of th e b oa r<l in th eir m em o­
randum of a fi ndin g fil ed A ug. 2 2 . 19 10, m ade a m a ni fest 
erro 1· in law and in th e con st ruc ti on o f Chapt er 630 of the 
ac t s of 1910. 

"Second- That th e fi ndin g· of th e m aj o rit y of t he b oar d in 
their m em o randum fil ed A ug. 22 , 1910, is based upon 
gr ounds a nd rai ses question s whi ch the coun sel fo 1· th e 
pe titi oner s have n o t had opp ortunity t o a rg ue befo re ynur 
hon o rable b oard and prese nt th eir vi ew s. 

"Third- That th e maj o rity o f th e boa rd of railroa d com­
mi ss io ner s have ig n ored th e ri g ht s of th e pe t iti on ci-s un der 
a dec ision of th e boa rd fi led Nov. I 7, 1908." 

Association Meetings 

Ce ntra l E lec tri c Accountin g Co nfcr c ncc.-Chicagn, Ill.. 
Sep temb er. 

Colo rado E lec tri c Li g ht , P ow er & R ailway Assoc iation. 
-Glenwood Springs. Col., Sept. 2 1 , 22 a nd 23. 

Ce ntral E lectric Railway Assoc ia ti on.-In d ia11apo lis. 
I ntl. , Sep t. 22. 

Ce ntral E le ctric. Tra ffi c Assoc ia tion.-\ Vi nona Lake. 
I nd. , Sept. 27. 

Oklahoma Public U tiliti es Associa ti o n.-Okla hom a City, 
O kla. , Sept. 30 and Oc t. 1. 

Ameri can S tree t & l n t crurL an Railwa y Assoc ia ti on.­
J\ tl a ntic Cit y, N. J ., O ct. IO, 11 . '1 2 , TJ and q . 



378 ELECTRIC RAILWAY JOURNAL. [ VoL. XXXVI. No. 10. 

Electrification of Illinois Road Completed.-The work 
of equipping the Chicago, Aurora & DeKalb Railroad with 
electricity has been comp leted and the steam service has 
been supplanted by electric service. 

Suit to Compel Street Repairs in Pittsburgh.-A suit in 
equity was filed in Common Pleas Court, No. 2, at Pitts­
burgh, on Aug. 23, 1910, by City Solicitor O'Brien, in behalf 
of the City of Pittsburgh, to compel the Pittsburgh Rail­
ways to repair many miles of streets. 

N. E. L. A. to Study Workmen's Insurance.-The Na­
tional Electric Light Association, in its desire to obtain the 
very latest information regarding the prevention of acci­
dents and compensation t o" workm en, has commissioned Dr. 
Wm. H. Tolman, the director of the American Museum of 
Safety, to study the German gove rnmental system of 
wo rkmen's insuranc e in its threefold aspect, of accident, 
sickness and invalidity, including old age pensions. 

Convention of the Colorado Electric Light, Power & 
Railway Association.-The eighth annual convention of the 
Colorado E lectric Light, Power & Railway Association will 
be held a t Glenwood Springs, Col., Sept. 21-23. The meet­
ings wi ll be held in Hotel Colorado. In addition to the 
papers li sted below, committee reports on "Grounded Sec­
ondaries," " In surance" and "Meters" wi ll be presented. 
The subj ect s covered by papers fo ll ow: "Storage Batteries 
in Street Railway and Centra l-Station Work"; "Attitude 
Which Central Stations Should Maintain Toward Their 
Cust omers"; "Mazda Series Street Lighting"; "Hig h and 
L ow-Tension Pole Lines"; "High and Low-Pressure T ur­
bines"; "Th e Place of Rotary Conden sers an d Induction 
Generators in Transmission. Systems." W. T. Wallace, of 
the Colo rado Light & Power Company, Canon City, is 
president of the association, and F. D. Morris, of the Colo­
rado Springs Light, Heat & Power Company, is the acting 
secretary-treasurer . 

Railway Electrical Engineers' Convention.-Preparations 
are und er way in Chicago for the fo rthcoming annual con­
venti on of the Assoc iation of Railway E lectrica l Engineers, 
to be held at the Hotel La Sall e, Chicago, Ill., on Sept..27, 
28, 29 and 30. A feature of the convention will be a large 
disp lay of exhibits, and the roof garden, or 19th floor of 
t h e hotel, ha s been engaged fo, the exclusive use of the 
convention. The meetings will be held here , and the re­
maining space wi ll be used for exhibits. A committee of 
t he Rai lway Electric Supply Manufacturers' Association, 
an allied or ganization, is in charge of the local arrange­
ments for · the convention. George H. Porter, Western 
E lec tric Company, is chairman of this committee, and the 
other members hav e been assigned duti es as follows: Ex­
hibit s, W. E. Ballentine, Willard Storage Battery Company; 
entertainment, W. H. Glatt, New York Leather Belting 
Company ; finance, A. C. Moore, Safety Car Heating & 
Lighting Company; auditing, J . M. Lorenz, Central E lectric 
Company; publici ty, Edward Wray, Railway Electrical Engi­
neer; membership, J. M. Schilling, Westinghouse E lectric 
& Manufacturing Company. 

Extension of Hudson & Manhattan Railroad Service.­
Notic es have been posted by the Hudson & Manhattan 
Railroad, New York, N. Y ., that service in the J er sey Ci ty 
exte nsion, which extends from Exchange Place to Hen­
derson Street, Jersey City, wi ll be started on Sept. 6, 1910. 
T h rough trains wil! run between Henderson Street and 
Twenty-third Street, New York, and the Terminal build­
ings, at Cortland Street, New York. Passengers to and 
from Hoboken will change at the platform at the station of 
the Erie Rai lroad, in Jersey City. Service from Twenty­
third Street and the Terminal bui ldings, in New York, to 
Hoboken, wi ll remain unchanged. Passengers from th e 
Terminal buildings, Exchange P lace, J ersey City, and the 
Pennsylvania station for Twenty-third Street will change 
a t the Erie sta tion, and passengers from uptown for the 
Pennsylvania Railroad station, Jersey City, and the T ermi­
nal buildings, will change at the Erie Railroad station. In 
oth er words, all trains leaving the Terminal buildings and 
Twenty-third Street w ill go · to Hoboken, and alternate 
trains from Hoboken will go to the Terminal buildings and 
Twenty-third Street. A t p r esent alternate trains from 
either Manhattan terminal go to Hoboken and the other 
terminal. 

Financial and Corporate 
New York Stock and Money Market 

August 30, 1910. 
Trading in the stock market has been exceedingly light 

during the week and has been limited almost entirely to 
the professionals. While there has been no happening to 
influence market conditions adversely beyond the general 
apprehension over the anti-corporation propaganda now 
being carried on in the West, there has been a general 
sentiment of apathy. Prices have fluctuated only frac­
tionally and have been little changed in net result. 

The money market, too is unchanged. Call loans are 
remarkably cheap, and money for these is plentiful. Time 
money is not remarkably cheap. 

Other Markets 
Tractions in the Philadelphia market have been very 

little in evidence during the past week. Only small lots 
have been offered and price changes have been unimpor­
tant. Rapid Transit was a trifle lower to-day, but the net 
change during the week has been only fractional. 

In the Chicago market there has been practically no 
trading in tractions. Series 2 Chicago Railways sold at 
16 yesterday, but the transaction was only 25 shares. Sub­
way has been selling at 4¼. 

Both issues of Massachusetts Electric have again been 
fairly active in the Boston market during the past week. 
The close to-day was 18 for the common and 82 for pre­
ferred. This is a slight gain for the former and a frac­
tional loss for the latter. Other tractions were dull. 

In the Baltimore market stock of the United Railways 
Company has sold at former levels and the bonds have 
shown no important price changes. 

Quotations of various traction securities as compared with 
last week follow: 

Aug. 23. 
American Rail ways Company. . . . . . . . . . . . . . . . . . . . . . . . a44 ½ 
Aurora, Elgin & Chicago Railroad (common) ........• *so¼ 
Aurora, E lgin & Chicago Railroad (preferred) ......... *90 
Boston Elevated Railway ............... .. ..... ...... 126 
Boston & Suburban E lectric Companies ............... *, s 
Boston & Suburban Electric Companies (preferred) .• *74 
Boston & Worcester E lectric Compani es (common) .... aro 
Boston & Worcester E lectric Companies (preferred) .. .l6 
Brooklyn Rapid Transit Company.. . . . . . . . . . . . . . . . . . . 75 ¼ 
Bro!Jklyn Ra~. Transi t Company, _rst pref. co1:v. 4,... 82¼ 
C:aprtal Tr'.1ct1on ~ompany, VVashmgton .............. ar30 
Clucago City Railway ..............•......... ...... a185 
Chicago & Oak Park Elevated Railroad (~ommon) .... *3¼ 
G 1!cago & (?ak Park Elevated Rail road (preferred).... *7¼ 
Chicago Railways, ptcptg., ctf. r .....•........... .... a7r ½ 
Chicago Railways, ptcptg., ctf. 2 .................... a r6 
Chicago Railways, ptcptg., 3 ......•............•. .... ar2 
Ch icago Rai lways, ptcptg., ctf. 4.................. .. as½ 
Cleveland Rai lways ............................... .. *91 ½ 
Consolida ted Traction of New Jersey ................ a73 
Conso_Iidate? Tractjon of N. J., s per cent bonds ..... aro3 
Detroit U:mteq Railways ......••........ .. ....... ... ·• 45 
General F~Iectnc Comp~.ny.. . • • . . • . . . . . . . . . . . . . . . . . . . r 44 
Georgia Railway & E lectric Company (common) ....... ro7 ½ 
Georgia Railway & Electric Company {preferred) ...... *86 
Interborough-Metropolitan Company (common).. ..... 17 ¼ 
Ir:terborough-Metropolitan Company (preferred)...... 48 
Interborough-Metropolitan Company (4 ½s). ......... 79¼ 
Kansas City Railway & Light Company (common) .... a25 
Kansas City Railway & Light Company (preferred) .... a78 
~vianhattan Railway .•.•........ . ................ ... 131 
Massachusetts Electric Companies (common) ......... ar8 
Massachusetts E lectr ic Companies (prefer red) ......... a83 
Metropolitan West Side, Chicago (common ) ......... a20 
Metropolitan \Vest Side, Chicago (preferred) ........ a65 
Metropolitan Street Railway ......•................ 1 * rs 
Milwaukee Electric Railway & Light (preferred) .....• *r ro 
North American Company .......................... *69½ 
Northwestern Elevated Railroad (common) .......... a20 
Northwestern Elevated Railroad (preferred) ......... a6o 
Philadelphia Company, Pittsburg (common) .......... a44 
Philadelphia Company, Pittsburg (preferred) .......... a42 
Philadelphia Rapid Transit Company ........ ......... ar8¼ 
Philadelphia Traction Company ..................... a84 
Public Service Corporation, s per cent col. notes .•... a95 
Public Service Corporation, ctfs .. ............ .. .... aroo 
Seattle Electric Company (common) ................. *ro<J 
Seattle Electric Company (preferred) ................ *98¼ 
South Side Elevated Railroad (Chicago) .............. a6o 
Third Avenue Railroad, New York.................. *8½ 
Toledo Railways & Light Company,.................. *7 
Twin City Rapid Transit, Mmneapolis (common) ..... *ro6½ 
Union Traction Company, Philadelphia ......•........ a43 ¼ 
United Rys. & Electric Company, Baltimore .......... ars 
Hnited Rys. Inv. Co. (common) ..................... *31 
United Rys. Inv. Co. (preferred)..................... 56 
Washington Ry. & Electric Company (ccmmon) ...... a33 
Washington Ry. & Electric Company (preferred) ..... a90 
West End Street Railway, Boston (common) ......... a88 
Vi'est End Street Railway, Bos ton (preferred) ......... * roo 
\Vestin gbouse Elec. & Mfg. Company ................ *60½ 
\\'es tin ghouse Elec. & Mfg. Company (rst pref.) ...... *125 

a Asked. * Last Sale 

Aug. 30. 
a44 
*so¼ 
*90 

ar 26½ 
*r s 
*74 
aro 

36 
74 ¼ 
82¼ 

ar3r 
ar95 

*3¼ 
*7¼ 

a75 
ar6½ 

a8 
as½ 

*gr}~ 
a73 

a ro3 
*45 
144¼ 
107 ½ 
*86 

17¼ 
48% 
79 

a30 
a68 

*13 1 
ar8 
a82 
320 
a62 
* rs 

*1 10 
68 

ar8 
*60 
a44 
a42 

17¼ 
a83½ 
a95 

aror 
*109 
*98½ 
a62 

8½ 
*7 

• 106½ 
a43¼ 
ars 
*31 

54 
a32¾ 
a89½ 
a88 

*100 

59 
• 125 
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Annual Report of Illinois Traction Company 

T he six th a nnual repor t of th e management of the I llin ois 
Traction Comp any t o the board of directors, covering the 
calenda r yea r 1909, sh ows gross earnings of $4,752,082, as 
compared wi th $4,415,051 in 1908 and $4,056,582 in 1907. 
T he gain in 1909 ove r 1908 was 7.6 per cent. Operating 
expen ses and taxes aggregated $2,749,069 in 1909, as com­
par ed with $2,522,779 in 1908. A comparative statement fot 
three yea rs fo llows: 
Gross earnings: 1 909. 

Interurban ............... , ... , . , , . $ 1,980,779 
Local st reet railway. . . . . . . . . . . . . . . . 1,371,11 9' 
Gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293,072 
Electri c light and power............ 961,II 5 
Steam heating .................... , , 138,486 
Miscellaneous ................ , , , . , , 7 ,511 

Total gross earnings .............. $4,752 ,082 

Operating expenses ........... , ..... , , . $2,585,04 3 
tGeneral and overhead expenses. . . ... . . 43,15 0 
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120,87 6 

Total operating expenses ............ $2,749,069 

Net earnings ......................... $2,003,01 3 
Less n et earnings of Des Moines prop-

er ty prior to purchase..... . ....... 75,749 

Total n et revenue of Illinois Traction 
Company ........................ $1,927, 264 

1908. 
$1,847,381 

1,283,892 
277,085 
8 72,394 
134,285 

14 

$4,415,05 I 

$2,423,7 57 

99,02 1 

$2,522,778 

$1 ,892,2 73 

147,77 6 

$1, 744,497 

1907. 
$1,610,257 

l ,226,591 
259,572 
819,427 
I 27,453 
13,282 

$4,056,5 82 

$2,2 l 7, 28 7 

78,95 2 

$ 2, 296,239 

$1,760,343 

10,;·,643 

$ 1,650,700 

Percentage of operating expenses...... 57.8 5 57. 14 56,61 
tAmounts of general expense included in operating expense totals for 

years prior to 1909. 
From th e net revenue of $1,927,264 for the year 1909 there 

was deducted fo r in tere st on bonds $1,258,051 , leaving avail­
able for dividends $669,213. D ividends on the preferred 
stock agg regated $259,146, leaving a surplus of $410,067. 
F rom thi s am ount th er e was deducted for depreciation 
$200,000. The balance sheet surp lu s as of D ec. 31, 1909, 
was $1,460,428. 

H . E . Chubbuck, gen eral m anager, says in part in his 
report to the president and board of directors: 

"With t he commenc em ent of 1909 there was in progress 
t he construction of th e Mississippi River bridge at St. 
Louis, th e line s of t he St. Louis E lec tric Terminal Railway, 
the Decatur Belt, the Springfield Belt and later the Ed­
w ardsvill e and Granite City Belts. The question which 
had been pending for a year as to w hether the lines from 
P eoria to Bloomington and fr om Mackinaw Junction to 
Springfield should be changed t o dir ect current was also 
yet unsettl ed. T hese wer e the more important problems 
with which we had to dea l a t th e beginning of the year. 

"The importance of construct ing the bridge of a type and 
strength comm ensura t e w ith p r esent steam railroad re­
quirem ents has been ke pt constantly in view, and it is a 
p leasure to th e mana gem ent to be able to say that the 
bridge will be one that will be t horoughly adequate for 
handling the heavy modern equipment of steam railroads. 
T he Eads b ridge and the Merchants bridge, designed and 
-erected year s ago, are understood to be limited to a carrying 
capacity of 3,500 lb. per lineal ft. of track. Our bridge has 
been designed to provide a carrying capacity of 5,000 lb. 
per line al ft . of t rack. T he Illinois Traction bridge will, 
in fact, wll.en completed, be the heaviest and strongest 
b r idge of any kind across the Mississippi River at any 
point. When it is remember ed that there are but two 
br idges across the Mississippi at St. Louis, that these are 
both h eavily overtaxed already, that St. Louis is the fourth 
city in the United Stat es, and that its trade is steadily 
and rap idly growing, the futu r e value of such a bridge can 
hardly be overestimated. It is not unreasonable to assume 
that some of t he steam roads which enter the metropolis 
wi ll find it to their interest to operate over the bridge. 

"Work has progressed rapidly on the trackage in Venice 
and on t he approaches and t racks in St. Louis. One main 
span of the bridge had been completed when the work of 
the cont ractors was de layed, t he false work erected by 
them in connection with the construction of the second 
main span being destroyed by the unprecedented high water 
and large quantities of floati ng ice. Construction work 
on the main river spans w ill unfortunately thus be stopped 
until after the maximum high wa ter, usually taking place 
in June. It is now confident ly expected that the two re­
main ing mai n spans will be er ected and the bridg<! com­
pleted for operation no t later than December next. 

"The uptown Broadway stat ion, St. Louis, is well under 

way a nd will provide for entrance of train s on the second 
floor. Negotiations for the purchase of the land re quired 
for the large downtown terminals are under way. 

"The new power plant at Venice, to supply th e addi­
tional electrical energy required for th e increased t raffic 
which will result from the completion of the bridge and 
the inauguration of service into the heart of St. Louis, 
was designed early in the year. Contracts have been 
awarded and construction has progressed rapidly. This 
power p lant, located at the east approach of the bridge and 
with an initial installation of 4000 kw. , commands a strategic 
position for .the development and operation of the St. Louis 
terminals, and also for th e sale of power. Contracts for 
power have been solicited by manufacturing plants for 
nearly half of the proposed electrical capacity, and we will 
probably be able to deri,·e a large income from the sale of 
power. 

"Applications for switching facilities in St. Louis by well­
established manufacturing plants have been numerous, 
which gives promise of a very large measure of inter­
state traffic between Missouri and Illinois. 

"A new line, known as the Danville & Southeastern, 
seven miles in length, has been established and will be 
opened early in 1910 to serve the Grape Creek coal min­
ing district, which is tributary to Danville. 

"Work has progressed upon the belts as fast as possible 
in view of the delay caused by the Railroad & Warehouse 
Commission of Illinois, which controls, under the State 
law, the p lacing of crossings with other railroads. 

"For the better supervision and development of the inter­
urban lines, t he organization has been modified to some 
extent, the office of general superintendent of interurban 
lines having been created. Several of the interurban sta­
tions have been transferred from the traffic to the trans­
portation department. In lieu of the former system of 
division superintendents, a ch ief trainmaster and assistant 
trainmasters have been substituted. The chief trainmaster 
reports directly to the general superintendent of inter­
urban lines. This alteration has proved economical and 
satisfactory. 

"The changing ·of the lines between Springfield, Peoria 
and Bloomington from alternating to direct-current opera­
tion was decided on and taken up actively. This makes it 
possible without change of cars or equipment to run 
through service from point to point upon the system, has 
proven of great advantage in operation. 

"A tie renewal fund has been created. This is accumu­
lated by the payment of a fixed sum from the interurban 
receipts each month which is charged to operation. Creo­
soted oak ties are now used for all construction and main­
tenance work. 

"The freight equipment has been increasel:l by adding 50 
new 40-ton coal cars, 25 new 40-ton box cars, 8 passenger 
trailer cars. 

"The requirements of the interstate commerce laws with 
reference to safety appliances have led to standardization 
as rapidly as possible of all rolling stock. 

"Traffic agreements have been entered into with the Chi­
cago, Rock Island & Pacific Railway and the Chicago & 
Eastern Illinois Railroad Company, which should prove 
an increasingly great factor in augmenting the traffic of the 
system. A freight claim department has been created. 

"The construction of grain elevators along the lines has 
been encouraged, and several have already been erected, 
while others are in course of erection. When the belt lines 
shall have been completed the grain traffic should develop 
rapidly. 

"The sleeper service which has been in operation from 
Springfield to East St. Louis for a long time has disclosed 
the desirability of its extension elsewhere. New cars have 
been ordered for a Peoria-St. Louis service. 

"The Interstate Commerce Commission accounting sys­
tem has been established as standard for interurba n lin es. 

"The controversy with the City of Bloomington over the 
right of th e Bloomington & Normal Railway & Light Com­
pany to occupy the streets of the municipality was con­
cluded in Jun e by the grant of a new ordinance for 20 y ea rs. 
T his ordinance is considered exceedingly fair in its t erm s 
both to the city and company. 

"The insurance of the entire system ha s been placed in 
charge of the land commiss ioner. 
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" A department of publicity has been o rganized and placed 
in charge of a t ra ined newspaper m a n, and all adverti sing 
has been tra nsfe rred t o this department. 

"The accident associa tion has be en enlar ged and all of 
t h e companies of both the Illin ois Traction System and of 
the Western Railways & L ight Company participate therein 
und er the name of t he Western Illin ois A ccident Associa­
t ion. I ts scope has bee n ext ended to include not only the 
interurban and street ra ilway lin es, but the electric lighting, 
gas and steam heat in g proper t ies as well. The contract 
da t ed Jan . 1, 1909, has been ent ere d in to p rovidin g fo r pay­
m ent of a fixed percentage of g ross r eceipt s to a fund, dis­
bursements from w hich are made in p ayme nt of losses aris ­
ing from acc iden ts , subject to t he conditions of th e agree­
ment. T he per ce ntage payable by the in t erurban and street 
railway lines is 2 per cen t ; by the elec tric and steam 
heatin g com panies, ½ of 1 per cen t; and by gas companies, 
¾ of l pe r c ent . On Dec . 31 , 1909, t h e fund accumulat ed 
amou nted t o $65,351. Paymen t s on account of accidents 
a risin g after J an . 1, 1909, only have been as sumed by the 
associatio n. 

"Of approxim ate ly 50,000,000 passengers handled du rin g 
the year not one was killed in an accid ent . 

"The rdations between the sys tem and it s employees 
have bee n very sati sfactory. 

"The fo regoing wi ll affor d a gen eral view of th e sali ent 
fe atures of the y ear's operations. T her e has b een no un ­
towar d occu rrence of any kind ; ther e has b ee n efficient 
main tenan ce and development of the physical properties; 
continuous g rowth in passe nger, express and fr eigh t traffic, 
and steady development and ext en sion of railway, electric 
ligh t in g, gas and hea ting properties. a ll of w hich have 
contribu ted t o th e good r ecord of the y ear an d fo r ecast 
a b r ight future." 

Aurora, Elgin & Chicago Railroad, Chicago, 111.-T he 
stockholders of the Aurora, Elgin & Chicago Rail road will 
vote at th e annual m ee t ing of th e company on Oct. 18, 
1910, on th e qu es ti on of purchasin g the Chicago, W heaton 
& W estern Railway, and on changing and enlarging t he 
obj ects fo r which the Aurora, E lgin & Chicago Rai lroad 
was or ganize d. 

Forty-second Street , Manhattanville & St. Nicholas Ave­
nue Railroad, New Y ork, N . Y .- T he sale of the proper ty 
of the For ty-second Stree t , Manhattanville & St. N icholas 
Avenu e Rai lroad, un de r fo r eclosure, has been p os tponed 
fro m Sept. 26, 19 10, t o Oct. 18, 1910. 

Lima & Honeoye Electric Light & R ail road Company, 
Lima, N. Y.- The Public Se rvice Commission of the Second 
District of New York has given its consent tha t the L ima 
& Honeoye E lectric L ig h t & Ra il road Company lease to 
the L ima-Honeoye Light Com pany it s r ailroad sy st em, 
elec tric light pl ant a nd other property located in Lima 
and Honeoye Fall s. T he L ima-Honeoye Light Company 
has b een authorize d t o issue $5000 in capital s tock to im­
pr?ve and ext end the electric distribut ing system of the 
company. 

Northern Ohio Traction & Light Company, Akron, Ohio. 
- The Northern O hio Tract ion & L ig ht Company h as de­
clared a quarter ly dividend of ¼ of 1 per cent on th e 
$9,000,000 of st ock of the company, payable in September, 
1910. This divid end compar es with the div idend of r~ of 1 

p er cent paid from June, 1909, to June, 1910. , 

Ocean Shore Railway, San Francisco, Cal.-A h ear ing 
was held b efore United States D istrict Ju dge Van F lee t at 
San Francisco, on Aug. 19, 1910, to de t ermin e the a m o'unt 
of liens again st th e company that should have p riority over 
the bonds. The m atter went over un t il Sept. 8, 1910. The 
sale of t he property of the company under fo reclosure has 
been postponed fro m Sept. 1, 1910, to a date which is t o b e 
fixed by the court. 

St. Francois County Railway, Farmington, Mo.-The 
prope r ty of the St. Francois County Railway was sold un de r 
fo reclosure r ecently a t Farm ingt on for $25,000 t o W. M. 
Harlan, pres ident of the Bank of Farmingt on, wh o is sa id 
to r epresent a syndicate of local p eople w ho ho ld all but 
about $30,000 of t he second m ortgage b ond s of the com­
pany. 

Traffic and Transportation 
Electric Railway Employees to Assist in Suppressing 

Reckless Automobilists 

The Secretary of State of Connecticut, through his chief 
clerk, has addressed the following letter to the superinten­
dents of the electric railways operating in Connecticut, in 
the hop e that by their co-operation reckle ss drivers of au­
t om obiles may be apprehended: 

"Frequent complaints of a general nature have been re­
ce ive d at this offic e of the violation on the part of m o tor 
vehicle op erators with especial regard to the reduction of 
speed upon passing any street car that is stationary or 
about t o st op, o n the same side of the car on which passen­
gers a r e ordinarily r eceived or discharge d. The law pro­
vides that a n excess of 3 m .p.h. shall b e prima facie evidence 
that the driver is op er ating the machin e in a reckless m an­
ner and in viol ation of the law. 

"No on e is perhaps a more frequ ent obse rver of this 
than the conductor or m otorman upon the street car, and 
it is a lso impo rtant for the interest of the persons wh om 
the s t reet ra ilways se rve as it is for the Stat e in determin­
ing p er son s capabl e of and entitled to receive a licen se to 
ope ra te suc h m achin es. 

" W ith th e co-opera tion of your service upon the street 
cars, t his offi ce c ould receive information of the habitua l 
r eckless drive r, and upon investigating evidence thus g iven. 
withdraw th e license s, which such persons are unfit t o hold. 
May we th en ask for co-op eration in the matter." 

T he superin tend ent s addr essed h ave in general expressed 
th eir willin gn ess to ass ist th e Sta te authorities in iden ti­
fying th e owners of autom obil es w ho wantonly disregard 
the law s which govern the operation of m ot or ve hicles. 

Boston Elevated Railway Asks Permission to Carry Freight 
in Boston 

T h e Bost on (Mass.) E levat ed R ailway has p etitioned th e 
Mayor and City Counc il of Bost on for permission to carry 
baggage, expre ss matter and freight in Boston. The peti­
tion, which wa s sen t to th e Mayor by W. A. Bancroft, 
presid ent of the company, fo llows: 

"The Bos ton E leva t ed Railway respectfully r epresents 
that, as lessee o f t he We st E nd Stree t Railway and the 
O ld Colony Stree t R ailway, it oper a t es a street r ailway 
company in Bost on and desi r es to b ecom e a comm on car­
rier of baggage, express m atter and fre ight. 

"Wherefore the Boston E levated R ailway re spectfully 
petitions your hon or able board to approve of its becoming 
a common car r ier of n ewspaper s, baggage, express matter 
and fr eight in Boston in, a long and upon all streets a nd 
highways in Boston wherein is now located and maintained 
or may hereafter be loca ted and m aintain ed the street ra il­
w ay ope rated by it." 

Car Tax in Reading.-Mayor Rick, of R eadin g, Pa., has 
sign ed th e ordinance which impose s an annual license tax 
of $ 10 on each stree t car operated in Reading. 

_Outing of Employees of Milwaukee Electric Railway & 
Light Company.-The fifth annual outing of the employees 
of the Milw:aukee E lectric Railway & Light Company, Mil­
waukee, Wis., was h eld a t Waukesha Beach on Aug. 24. 
1910. 

Through Service Between Marion and Geneva, Ind.-T he 
Marion, Bluffton & Eastern Traction Company, Bluffton. 
Ind., and the Bluffton , Geneva & Celina Traction Company. 
Bluffton, Ind. , a re arrangin g t o operate through cars be­
twee n Marion a nd Gen eva. 

Through Service Resumed Between Dallas and Denison. 
- The Deniso n & Sherman Railway, Denison, Tex., has 
resumed the opera t ion of throu gh cars between Denison 
and Dallas. Previously passengers riding between Dallas 
and D enison have been required to change cars at Sherman. 

Campaign Against Transfer Abuse in St. Joseph.-The 
St . J oseph R_ailway. L~ght, H eat & Power Company, St. 
J oseph, Mo., ts conductmg a vigorous campaign to prevent 
the abuse of tran sfer privileges by its patrons and to pre­
vent n ew sboys and street urchins from trafficking in trans-
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fers. One of the loca l papers at St. Joseph has joined 
issue with the company by refusing to se ll papers t o boys 
who are known to trade in transfers. 

Preparing for Fair Traffic in Indiana.-The Indiana 
Union Traction Company, Anderson, Ind., is making spe­
cial preparations for handlin g the traffic to t h e State fair 
at Indianapolis. The cars are all being overhauled and 
special schedules are being arranged to accommodate those 
½ho attend the fair. Some of the steam railroads are a lso 
planning to s top their way trains at crossings so as to pick 
up passengers, in competition with the electric rai lways. 

Another Business Trip from Indianapolis.-The third trip 
by electric railway by members of the Indianapolis Trade 
A ssociation was made recently with a view to st ill further 
increasing the influenc e of merchants in Indianapolis, Ind., 
w ith tradespeop le and residents of the territory reached by 
the electric railways operating into Indianapolis. The 
party comprised more than 100 persons, and three special 
cars were used. The trip extended as far west as Paris, 
III. The night was spent by th e m embers of the party in 
Terre Haute. 

Suit to Test Jim Crow Law.-Suit has been brought 
against the Edwards Hotel & City Railroad, Jackson, :Miss., 
to test the validity of the "Jim Crow" law of Mis sissippi. 
It is alleged that the company does not separat e the races 
as prescribed by law, and that separate cars should be used, 
or if one car is used, then it should be partitioned so that 
t he whites shall not be annoyed by earning into contact 
with the blacks or by having to endure other annoyances 
to which the p etiti on says they are constantly subjected 
now on aecount of the uncleanliness of th e negroes. 

. Autos Supplement Electric Railway Service.-The Green­
fie ld (Ind.) Auto-Traction Company has received two pas­
senger automobiles, which are being operated on an hourly 
sc hedule between Greenfield and Maxwell, 9 miles distant, 
in connection with the Indianapolis, Newcastle & Toledo 
Electric Railway. The charge is 25 cents for the round 
trip. The purpose is to extend the servic e north to Hart­
vi lle, a distance of 13 miles, to connect with th e lines of the 
Indiana Union Traction Company, and south to Fountain­
town to conneet with the lines of the Indianapoli s & Cin­
cinnati Traction Company. 

Anti-Accident Notice.-The Kingston, Portsmouth & 
Cataraqui E lec tri c Railway, Kingston, Ont., has carried the 
following sign in its cars for some time: "There's a R eason 
for Everything Except a Woman Getting off the Car Back­
wards; That's Foolishness." Hugh C. Nickle , superinten-· 
dent of the company, says that this sign has don e more 
good in the way of preventing the evil against which it is 
directed than all of the illustrated notices which the com ­
pany has tried heretofore. Passengers have memorized it 
and visitors have spoken of the sign as being the best of 
t he kind that they had seen to attract attention. 

Proposal to Limit Car Capacity in Los Angeles-The 
committee on legislation of th e City Council of L os An­
ge les, Cal., has r efe rred to the City Attorn ey the qu estion 
of the advisabi lity of the Council adopting a suggestion 
made by the Board of Public Uti lities that th e Coun cil 
pass an ordinance limiting the number of persons that can 
stand on a street car to 25 per cent of the seating ca­
pacity. The proposal of th e Board of Public Utilities 
would require s treet rai lways operat ing in Los Angeles to 
display a sign to that effect when the capacity of a car 
had been reached and would make it a misdemeanor for a 
passenger to board a car already carrying the limit of 
passengers prescrib ed in the ordinance. 

Folder on the Berkshires.-The Berkshire Street Rail ­
way, Pittsfie ld, Mass., has issued a booklet giving a run­
ning story of the historieal associations of various points 
a long the route of the eompany. The folder eontains vi ew s 
of Greylock, Stockbridge Bowl, "The House on th e Stairs," 
Indian Monument at Stockbridge, and other Berkshire 
scenes. Authentie hi storieal notes of interest ar c al so 
g iven about important personage s and incid ents in th e hi s­
tory of Berkshire County. Tlie folder contain s a map of 
the Berkshire region wh ich shows the pre sent a nd proposed 
lin es of the company, including the Egremont line, th e ex­
ten sion to the Connecticut line, the ex tension to Springfi eld 

and the extension up Greylock Mountain, from which a pa r ­
ticularly picturesque view is afforded of the surrounding 
country. 

Wis~onsin Commission Orders Stop on Interurban Line. 
-The Wisconsin Railroad Commission has ordered the 
Milwaukee E lectric Railway & Light Company, Milwaukee, 
Wis., to stop certain of its ca rs at the grounds of the Wood­
mont Country Club. The club had petitioned the commis­
sion for the concession, a lleging that its members were 
compe lled to walk nearly -a mile from the station known as 
the county line to the club and that fully 5000 persons vis­
ited the club each season. The commission decided that, 
while it is not policy to order too many stops on interurban 
railways, this case was an excep tional one, and it was or­
de red that as soon as permission is secured of the Chicago 
& Northwestern Railway to cross its right of way and a 
suitable subway is constructed und er its tracks cars of the 
interurban lin e of the company shall stop at the point where 
th e lin e of the Milwaukee E lectric Railway & Light Com­
pany crosses the property of the club. 

Arbitration at Alb~ny.-Th e board of arbitration which 
ha s been considering wages and terms fo r the service of 
the employees of the United Traction Company, Albany, 
N. Y., closed its hearings on Aug. 24, 1910, and has an­
nounced its decision. The present wages of the employees 
are 25 cents an hour, and time and a half for overtime. 
The men asked 30 cents an hour, wi th time and a half 
for overtime. The board has decided that a fair wage is 
26 cents an hour, and time and a half for overtime, but has 
added a recommendation that the company shall petition 
the Legis lature for authority to charge l cent additional 
for each 'transfer issued. If this should be granted the 
board recommends that the wages be increased to 27½ 
cents an hour, with tim e and a half for overtime. The 
arbitrators are Rev. Richard J . Nelson, Bishop of Albany; 
C. Gordon Reel, Kingston, who represented the company, 
and Joseph McLaughlin, Alba ny. who r epresented the em­
ployees. 

Investigating Accident in Indiana.-The Railroad Com­
mission of Indiana is investigat ing a collision which oc­
curred on A ug. 14, 1910, between an Indianapolis-Warsaw 
flyer and a local car of the Indiana Union Traction Com­
pany, n ear Peru, Irid. Two passengers were seriously in­
jured. The local car was running as an extra north toward 
Peru. Several passengers wanted to get off about 3 miles 
south of Peru. The trainmen ran past the stop and then 
backed to the place where the passengers wanted to get off. 
The Indianapolis-Warsaw flyer, which fo llowed the lo cal 
closely, was seen to be coming, and th e motorman of th e 
loca l started his car befo r e the passengers a lighted and 
threw them off. He hoped by starting hi s car promptly to 
g ive the motorman of the flyer time to control his tra in, 
but the flyer crashed into the rear end of the local before 
it c·ould be brought to a stop and both cars were damaged. 
Had the motorman of the local not started his car w hen 
the flyer was discovered loss of life would probably have 
be en caused by the collision which would undoubtedly have 
fo llowed. 

Hourly Limited Trains Very Successful in Massachusetts. 
- The Boston & Worcester Street Railway, South Framing­
ham, Mas s., is ve ry well pleased with the results w hich 
have attended the operati on by th e company since Jun e I, 

1910, of limited trains between Boston and Worcester o nc e 
an hour. The company will continue the hourly limited as 
long as the traffic demands it and plans are being made to 
run more frequent limited trips between Boston and Wor­
cester through the winter, making the trip from City Hall , 
Worcester, to Park Square, Boston, in 1 hour, 55 minutes. 
It is probable that four or six limited cars will leave eith er 
end of the line all through the winter. This summer is the 
fi rst time that limited trips have been tried on an hourly 
ba sis. Up to this year the company operated cars on a 
15-minute hea dway. Regular ca rs now run twic e an h our 
and the limited cars once an hour. The limi ted ears stop 
only at Lake Junction, Lyman Street, Westboro; W hite's 
Corner, F ramingham Center, Ches tnut Hill, Brookline Vil­
lage a nd Park Square, Boston. The schednl e is so a r ­
ranged that it does not interfere w ith the r egular traffic of 
the company. 
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Personal Mention 
Mr. J. H . Bliss has been elected president of the Chicago, 

Aurora & D eKalb Railroad, Auro ra, Ill., to succeed Mr. J. 
C. Murphy. 

Mr. Roy Clark has resigned as genera l fore man of the 
car shops of the Indianapolis, Crawfordsville & Wes tern 
Traction Company, Indianapolis, Ind. 

Mr. N. J. Hullin has been appointed general superinten­
den t of the Sacramento E lectric, Gas & Railway Company, 
Sacramento, Cal., to succeed Mr. G. W. Merrell, r esigned. 

Mr. Frank M. Lott has resigned as ge neral foreman of 
the Ocean City (N. J.) Electric Rai lroad, to become general 
foreman of the repair shops of the W est Penn Rai lways, 
.Connellsville, · Pa. 

Mr. J. J. Raisch , who resigned recently as roadmaster of 
the Los Angeles7Pacific Company, Los Ange les, Cal., has 
been appointed sup erintendent of the Acton Rock Com­
pa ny, w hich is to operate a quarry at Acton, Cal. 

Mr. John W . Andrews, a factory inspector in the employ 
of the New York State Labor Department, has been ap­
pointed an assistant inspector of electric rai lways by the 
Public Service Commission of the Second D istrict of New 
York. 

Mr. William Walker, assistant superintendent of the Mil­
ford, Attleboro & Woonsocket Street Railway, Interstate 
Consolidated Street Railway and the Attleboro Branch 
Railroad, Attleboro, Mass., has be en appointed superinten­
den t of these companies . 

Mr. J . P . Alexander, whose resignation as purchasing 
a gent of the Wheeling (W. Va.) Traction Company, after 
five years of continuous service, was m ent ioned in the 
ELECTRIC RAILWAY JouRNAL of Aug. 6, 1910, has accepted a 
position in the electrical enginee ring department of the 
General Electric Company at Pittsfield, Mass. 

Mr. A. J. Winkle has been appointed auditor of the Ster­
ling, Dixon & Eastern Electric Rai lway, and the Lee Coun­
ty Lighting Company, Sterling, Ill. , to succeed Mr. Fred 
J. Maxwell, who has been appointed auditor of the Eastern 
Wisconsin Ra ilway & Lighting Company, F ond du Lac, 
Wis., an d the Wisconsin E lectric Railway, Oshkosh, Wis. 

Mr. H . J . Vance has been appointed general superinten­
dent of the Chicago, Ottawa & Peoria Railway, La Salle, 
Ill. , to succe ed Mr. Joseph O'Hara, who has been appointed 
ge neral manager of the Chicago, A urora & D eKalb Rail­
roa d, Aurora, Ill. Mr. Vance was formerly connected with 
the operating a nd claim departments of the Illinois Trac­
tion Company, Peoria, Ill. 

Mr. W . C. Wishart, form erly of the board of examiners 
of the Interstate Commerce Com miss ion, has been ap­
pointed chi ef of the division of statistics and accounts . of 
the Ne:.. York Public Service Commiss ion, Second Dis­
trict, to succeed Mr. William J . Meyers who, as announced 
elsewhere, has resigned to accept the appointment of stat­
istician of the Interstate Commerce Commission. 

Mr. Fred J. Maxwell, auditor of the Sterling, Dixon & 
Eas tern Electric Railway and the Lee County Lighting 
Company, Sterling, Ill. , has been appointed auditor of the 
Eastern Wisconsin Railway & Lighting Company, Fond du 
Lac, Wis., and of the Wisconsin Electric Railway, Osh­
kosh, Wis., the accounting departments of the companies 
having recently m erged, the work to be taken care of at. 
F ond du Lac. Mr. Maxwe ll has been connected with the 
Lee County Lighting Company for the la st nine years, 
and for 2½ years he has held the position of auditor of th e 
company. 

Mr. M. S. Sloan ha s bee n appointed assistant to the presi­
dent of the Birmingham Railway, L ight & Power Company, 
Birmingham, Ala. Mr. Sloan became connected with the 
Birmingham Railway, Light & Power Company as chief 
engineer of the power station for the construction depart­
ment of the General Electric Company, in July, 1906. I n 
Sep t ember, 1907, he was made superintendent of power 
of the Birmingham Railway, Light & Power Company, and 
in July, 1908, he was appoi nt ed superintendent of the busi­
ness department of th e company. O n Dec. 22, 1909, Mr. 
Sloan was appoin ted superintendent of the lighting depart-

i 

ment of. the Birmin gham Rai lway, Light & Power Com­
pany, and was r ecently advanced from this position to th e 
office of assistant to the president of t he company. 

Mr. William J. Meyers, statistician of the New York 
Public Se rvice Commission, Second Di strict, ha s resigned 
to accept th e position of statistician of the Interstate Com­
merce Commission, effective on Sept. I, 1910. The bureau 
of statistics and accounts of the Interstate Com merce 
Commission is divided into two divisions, of which Mr. 
Meyers will be charged with the divi sion of statistics. Mr. 
Meyers was appointed chief of th e division of sta tistics 
and accounts of the New York commission upon its organi­
zation in 1907. Previous to that he had been for a 
long t ime chief assistant to the statistician of the Inter­
state Commerce Commission. He has taken a leadin g part 
in th e com pilation of uniform systems of accounts fo r pub­
lic utility corporations, a work w hich has engaged the at­
te nt ion of accountants of companies and of Unit ed States 
and Stat e com missions in conformity with recen t laws. 

Mr. Joseph O 'Hara, general superin tendent of the Chi­
cago, Ottawa & Peoria Railway, La Salle, Ill., has been ap ­
pointed general manager of the Chicago, Aurora & DeK alb 
Railroad, Aurora, Ill., the motive power of which has just 
been change d from steam to electr icity, to succeed Mr. W. 
C. Cra m, Jr., r esigned. Mr. O'Hara served in various 
capacities with the Grand Rapids (Mich.) Railway for about • 
five years, and was previously conn ected with the Pere 
Marquet te Railway for two years, and as superintendent of 
the Eastern O hio Traction Company, Cleveland, Ohio, for 
four years. M r. O 'Hara also was super intendent of trans­
por tation of the Aurora, Elgin & Chicago Railroad, Chi­
cago, I ll. , from August, 1903, to Octobe r, 1907, when he 
resigned to become superintendent of t ransportation of the 
Was hington, Baltimore & Annapolis E lec t ric Railway. Mr. 
O'Hara resigned from the Baltimore, Washington & An­
napolis E lectric Railway on J une 1, 1908, an d shortly there­
after became connected with the Illinoi s V alley Railway, 
which has been succeeded by th e Chicago, Ottawa & Peoria 
Railway, La Salle, Ill. 

Mr. H. Askin, who h as been appoint ed gen eral manager 
of the Bartlesville (Okla.) Int erurban Railway, was edu­
cated in the public schools of Rahway, N . J., and in the 
high school at that place. He rece ived his technical train­
ing in the laboratory of the United States E lectric Company, 
Newark, N . J., supplementing his work with technical 
studies at night. When the United Stat es E lectric Com­
pany was absorbed by the Westinghouse E lectric & Manu­
facturing Company, Mr. Askin became · connected with the 
West inghouse Electric & Manufacturing Company, and as­
sisted in install ing plants in d ifferent part s of the country. 
W hen the alternatin g current department of the Ft. Wayn e 
Elect r ic Company was organized, Mr. Askin entered the 
employ of that company, as an expert in installation work. • 
Subsequently he became superintendent of the Re no W ater, 
Land & Light Company, Reno, Nev., and continued in that 
capacity for eight years, when the propert y was sold. Mr. 
Askin then -rebuilt the property of t he Barnes Electric 
Light & Power Company, Maquoketa, Ia . Afte r being con­
nected with the Barnes Electric Li ght & Power Company 
for th ree years Mr. Askin changed the power syste m of the 
Atchison Railway, Light & Power Company, Atchison, 
Ka n., from 133 cycles to 60 cycles fo r the Gen eral Electric 
Company. He w~s appointed superint en dent of the Atchi­
son Railway, Light & Power Company after completing 
this work. He resign ed from the Atchison Railway, Light 
& Power Company to become general manager of the 
Bartlesvi ll e Interurban Rai lway. 

OBITUARY 
Charles T. Porter, one of the inventors of the Porter­

A llen high-speed engine, died at his h ome in Montclair, 
N. J., on Aug. 29, 1910. Mr. Porter w as b orn in 1825, and 
was g raduated fro m Hamilton College in 1845. He began 
the practice of pa tent law but later abandon ed the legal 
p rofession for that of mechanical engineer. In connection 
w ith Mr. J ohn F. Allen he perfected the first high-speed 
steam eng ine, w hich revolutionized power-generating ma­
chinery. M r. P orter r eceived the John Fritz medal in 1909 
fo r his wo rk in advancing the knowledge of steam engineer­
ing and in improving steam en gin e construction. 
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Construction News 
Constmction News Notes are classified under each head­

ing alphabetically by States. 
An asterisk (*) indicates a project not previously 

reported. 
RECENT INCORPORATIONS 

*Denver (Col.) Tramway Terminals Company-Incorpo­
rated in Colorado in the interest of the D env er City T r am­
way to build a terminal for the D en ver City Tramway. Two 
loop lines are being constructed. Cap ital stock, $1,400,000. 

*Millville, Tuckahoe & Ocean City Electric Transporta­
tion Company, Millville, N. J.-Incorporated in New J ersey 
to build a freight and passenger electric railway betwe.en 
Millville and Ocean City. Capital stock, $100,000. 

*Tennessee Rapid Transit Company, Nashville, Tenn.­
Application for ,a chart er has been made in Tennessee by 
this company to construct 110 miles of interurban electric 
railway to connect Nashville with Lewisburg, Springfield 
and Clarksville, Tenn. , with an extension to Adairville, Ky. 
Capital stock, $3,500,000. In corpora tors: Robert L. Burch , 
Richard T. Wilson, Joe Frank, John M. Gray, and R. M. 
Wilson, all of Nashville, and J . Parks, Franklin. 

*Cache County Amusement Company, Logan, Utah-In-. 
corporated in Utah to build an interurban railway through 
Cache County, Utah, to Preston, Idaho. Capital stock,• 
$100,000. Incorporators: Leo Nielson, Logan; F . J . Gustin , 
J. H. Garrett and Finlay Brooks, Salt Lake City. 

FRANCHISES 
Nettleton, Ark.-Preston Thatcher, of th e Home Tele­

phone Company, in the interests of a number of capitali sts, 
has applied to the City Council for a franchise to build 
an electric railway in Nettleton. This is part of a plan to 
connect Nettleton and Jonesboro, a distance of J miles. 
[E. R. J., Aug. 27, '10.] 

Oakland, Cal.-The Southern Pacific Company, San Fran ­
cisco, has been granted a 50-year franchis e by the City 
Council for an extension of th e lines of the Central Pa­
cific Company, a subsidiary corporation of the Southern 
Pacific, from their present Melrose terminus to Stanley 
Road, Elmhurst. This line forms part of th e electric rail ­
way of the Southern Pacific Company in Oakland, Berkeley 
and the surrounding territory. 

Quincy, Ill.-The St. Louis, T erre Haute & Quincy Inte r­
urban Railway has been granted an extension of its fran ­
chise for one year by the City Council to build a railway in 
Quincy. Edward Yates, Pittsfield, president. [E. R. J; 

· May 23, '08.] 
Fort Wayne, Ind.-The Fort Wayne & Toledo Electric 

Railway has applied to the commissioners for a new fran ­
chise to build an electric railway through All en County. 
This proposed 42-mile railway will connect Fort vVayne 
and Maysville , Ind., and Hicksvill e, Bryan and T oledo, 
Ohio. R. T. Bastress, Harlan, general man ager . [E. R. J. , 
Sept. 23, '09.] 

Cosmos, Minn.-The .E lec tric Short Line Railroad, Minn­
eapolis, has asked the Town Council for a franchise to 
build an electric railway in Cosmos. A similar fr anchise 
has been asked·by this company to build a railway in Cedar 
Mills. Frank E. Reed, Glencoe, secr etary. [E. R. J. , Aug. 
29, '08.] 

Madison, N. J.-The Morris County Traction Company, 
Morristown , has asked the Comm on Council of Madison 
for a franchise to bui ld a railway to connect Madison, N. J., 
with Pennsylvania across northern New J ersey via Chat­
ham a nd Morristown. This compan y has been granted a 
franchi se in Chatham. 

Charlotte, N . C.-The Piedmont Traction Company, Gas ­
tonia, N: C., h as asked the Board of A ld erm en for a fran ­
chise to build a rai lway in Charlotte. This proposed 13-
mile rai lway will conn ec t Mount Holly, Char lotte and 
Gastonia. T. C. Lee is eng ineer in charge. [E. R. J ., Jan. 
29, '10.] 

Charlotte, N . C.-Th e Charlot t e Rap id Transit Company 
has asked the Board of Alderm en for a franchise to buil<i 
a str ee t railway in Charlotte. Cameron l\J orrison and Paul 
Chath am, Charlotte , a rc intnc~tc-cl. [ E. R. J., Aug. 27, '10. l 

Stratford, Ont.- The Stratford Str ee t IZailway has been 
granted a 25-year fra nchi se by th e Council to build a rail ­
way in Stratford. Surveys have been made between Strat­
ford and St. Mary's. [E. R. J.. Aug. 6, '10.] 

Welland, Ont.-C. J. Laughlin, Toronto, Ont., has be en 
granted a franchise by the township of Crowland to bui ld 
an electric railway from W elland to \V elland Jun cti on. 
[E. R. J ., Jun e 18, '10. ] 

Dallas, Tex.-George Works and associates have been 
granted a franc hise by the Board of Municipal Commis­
sioners to construct and operate a street railway on Ross 
Avenue and H ender son Aven ue. T hi s proposed lin e will 
con nect at Garrett and Ross Avenues with t he Dallas Con­
solidated E lec tric Street Railway and extend eas tward 900 
ft. over Ross Aven ue to Henderson Avenue and north on 
Henderson Avenue 700 ft. to t he city limits. [E. R. J.. 
A ug. 13, ' 10.] 

*Logan, Utah-Leo Nielsen has asked the County Court 
for a franchise to build an electric railway to connect Wells­
ville, Hyrum, Paradise, Millville, Providence, Logan, Green­
ville, Hyde Park, Smithfield , Richmond and Lewiston. 

Logan, Utah.-The Logan Rapid Transit Company has 
app lied to th e County Court for a franc hise to build an 
elec tric railway in Logan City. Thi s proposed railway 
will extend from th e county boundary in Wellsville Canyon 
via Wellsvi ll e, Hyrum, Millvi lle, Providence and River 
Heights t o Logan, th~nce to Greenville, H yde Park, Smith­
fie ld and Richmond to th e state northern boundary. Ulti­
mately this lin e wi ll connec t with the Ogden Rapid Transit 
Company into Ogden via Rrigham City. David Eccles, 
president. [E. R. J., Feb. S, '10.] 

*Logan, Utah.-Th e Cache County Amusement Company 
has been granted a 50-year franchise by the County Com­
missioners to build an electric railway through Cache 
County to Preston, Idaho. T h e terms of the fran chise 
state that th e company must begin construction before 
July 1, 19n, and that 10 mil es of railway must be built 
during the first year. 

Provo, Utah.-Abel J . Evans and associates have been 
g ranted a franchi se by th e County Commissioners to build 
an interurban railway throug h U tah County. The terms 
of the franchise state that t he company shall elect within 
one year what streets and highways it w ill use and shall 
bui ld 25 miles of road and have it in ope ration wi thin three 
years . [E. R. J., Aug. 27, '10.] · 

Morgantown, W. Va.-Th e Morgantown & Dunkard Val­
ley Railroad ha s accepted th e franchise g ranted to it re­
cently by th e City Council to build an extension in Morgan­
town. 

TRACK AND ROADWAY 

Central California Traction Company, San Francisco, 
Cal.-This company, it is reported, w ill ex tend its tracks 
to make conn ec ti ons with the Oakland-Antioch Railway 
at Lodi and give through servic e to San Francisco Bay. 

Athens Railway & Electric Company, Athens , Ga.- This 
company is building a new lin e aro11ncl Lumphin Street, 
Ath ens, t o afford a r eady m ea ns of acce,-s to the State Col-
lege of Agriculture. · 

St. Louis & Eastern Traction Company, East St. Louis, 
Ill.-This company is securin g rig ht-of-way fo r its propo;;ed 
railway from Granite City to Greenville via Collinsville, 
Troy, St. Jacob, Highland, Pierson and Pocahontas. A. \V. 
Crawford, Hillsboro, is interes ted. [E. R. J., Aug. 13, ' rn.J 

Terre Haute, Indianapolis & Eastern Traction Company, 
Indianapolis , Ind.-This company is said to be considering 
plans to extend its Martin sville int erurban line from :\'1ar­
tinsvi ll e to Bloomin gt on and ultimately to French Li cl~ 
via Bedford, Mitchell, O rleans ancl Pauli. 

Adel City Railway,- Des Moines , Ia.-This compan y is 
sa id to have let t he contracts for g rading and bridge work 
to Rai lroad Co ntractor Ku hn , Omaha. Neb. This prnj ect­
ed 29-mile interurban railway will connect D es Moine ~ and 
Adel. F. F. F lynn is inter ested. [E. R. J., Nov. 27, ' 10.l 

Red Oak & Northeastern Railway, Red Oak, Ia.-This 
company has secured most of t he right-of-way for it s 
proposed no-mile int erurban elec tri c rai lway to co nn ec t 
Reel Oak, vVinterset, Greenfield and De c; M nin es. V, r. L. 
Sonntag. gene ral manager. [ E. R. J. , J uly 1< i. ' rn.] 
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*Waterloo, Ia.-H. R. l\Iosnat, Belle P laine, Idaho, is 
promoting a double-track interurban railway from Water­
loo to Keokt1k, a distanc e of 175 miles, and two branches, 
one to connect Belle Plaine and Gri nne ll, a nd t he other 
th rough Keystone, Vinton and Independence to E lkader. 

Winnipeg (Man.) Electric Railway-Thi s company ex­
pects to extend its railway in \Vinnipeg on Grey Street, 
Carter Street and Chalm er Street. 

Metropolitan Street Railway, Kansas City, Mo.-Press 
reports state that this company is making prelim inary plans 
for extending its Brooklyn Avenue, Indiana Avenue and 
Twenty-seventh Street lines in Kansas City. J ohn 1\1. Egan, 
president. 

Springfield & Central Illinois Traction Company, St. 
Louis, Mo.-This company advises that as soon as t he 
preliminary work is done it will begin co nstruction on its 
proposed interurban railway to connect Springfield, Paro­
nee, Morrisonvi ll e, Hillsboro, Coffern, Greenville, Carlyle, 
Centralia, Flora, Mt. Carmel, Edward svi lle and East St. 
Louis. It will also furnish power for lighting headquarters, 
Security Building, St. Louis, Mo. Isaac A. Smith, Security 
Building, St. Louis, Mo., promoter. [E. R. J., July 30, '10.] 

Corning & Painted Post Street Railway, Corning, N. Y.­
T hi s company, it is said, is considering plans for extending 
its line from its present terminu s at the head of Bridge 
Street, Corning, to the new yards and shops of the New 
York Central & Hud son River Railroad a t North Corning. 

F onda, Johnstown & Gloversville Railroad, Gloversville, 
N . Y.-T his company has been authorized by th e Public 
Service Commission of the Second Distri ct to exer cise a 
franc hise granted by the Common Council of Am ste rdam 
permitting it to construct and operate a doubl e track along 
East Main Street in Amsterdam and an extension of a 
single track line to the Eighth \ Vard. 

Bennington & North Adams Street Railway, Hoosick 
Falls, N. Y.-This company stat es that the Fred T. Ley 
Company, P ittsfie ld, Mass.,. has just commenced the re­
construction of all th e bridges on its lin es. New abut­
ments and piers will be put in t'o strength en the bridges 
wher e necessary. Geo. E. Greene, superintendent. 

Niagara Falls, Welland & Dunnville Electric Railway, St. 
Catharines, Ont.-F. E. Misener, Wainflee t, says that this 
company wi ll have Roberts & Abbott, Cleveland, Ohio, 
make a report on the Niagara Falls, Welland & Dunnville' 
E lectric Railway, which is designed to provide service 
through t he fruit belt of the Niagara peninsula. 

Moose Jaw (Sask.) Electric Street Railway, Ltd.-This 
company advises that it h as sta rted constru ct ion on its 
proposed 7-mile railway in l\'Ioose J aw. It has awarded 
th e contract for rails t o the Lorain Steel Company, J ohn s­
town, Pa., and it is now placing order s for ties, rails, etc. 
The power house wi ll contain 2 150-kw. d. c. generators, 
500-600 volts, operated by Diesel oi l engines. The car 
houses, repair shops and power h ouse will be located on 
Manitoba Street near Fifth Aven ue. It will operate 6 cars 
at th e start . Capital stock authoriz ed, $400,000. Issued, 
$200,000. Officers: A. A. Dion, 35 Spark Street, Ottawa, 
president; Newton J . Ker, vice-president; Douglas R. Street, 
secretary and treasurer; A. Hector Dion, P. 0. Box 213, 
Moose Jaw, Sask., resident electrical engineer, and John B. 
McRae, Citizen Building, Ottawa, Ont., chief engineer. 
[E. R. J., Aug. 6, '10.] 

Corpus Christi . & Interurban Railway, Corpus Christi, 
Tex.-I t is reported that this company is considering plans 
to extend its rai lway to th e Epworth encampment ground s 
and south of Corpus Christi to the Alta Vista Hotel. V. S. 
Heinly, Corpus Christi, secretary. 

*South Bend, Wash.-J. B. Crary, Aberdeen, is reported 
to be promoting the construction of an electric railway to 
connect South Bend and Raymond. 

Badger Railway & Light Company, Milwaukee, Wis.­
This company, r ecently incorporated, advises that it is sur­
veying and securin g right of way for it s proposed railway 
from Whitewater to Lake Geneva. Gustav Pickhardt is 
interested. [E. R. J ., Aug. 13, '10.J 

SHOPS AND BUILDINGS 

Pacific Electric Railway, Los Angeles, Cal.-This com­
pany is considerin g plan s for en larging it s waiting-room 

at Sixth Street and Main Street, Los Angeles. T he cost 
of fhe improvements is estimated t o be about $15,000. 

Denver (Col.) Tramway Terminals Company.-This 
compa ny has started the construction of a 2-story re­
enforced concrete car house, with st ree t entrance to each 
floor and all tracks inclined. to st r eet level. An eight-story 
administration building, also of fireproof con struction, ad­
joins th e car hous e on the east and repair shops are im­
mediately wes t . Mission style waiting rooms are also 
under way. William E. Fisher, a rchitect. 

Evansville & Southern Indiana Traction Company, Evans­
ville, Ind.-Plans are being considered by the Murdock in­
terests, which control the Evansville & Southern Indiana 
Traction Company, and other companies, to er ect a termi­
nal station at Lafayette, Ind., and to conc·entra te the office s 
of the several properties at that place. 

Wahpeton-Breckenridge Street Railway, Breckenridge, 
Minn.-This company has C011Jpleted the construction of its 
ca r h ouses in Breckenridge. F. L. Strum, Wahpeton, gen­
eral manager. [E. R. J. , March, '10.) 

Nebraska Traction & Power Company, Omaha, Neb.­
T his company advises that during the next four weeks it 
wi ll p lace contracts for constructing a new car house an d 
repair shop s. Arthur English, p r esident. 

Omaha & Council Bluffs Street Railway, Omaha, Neb.­
T his company is said to h ave awarded the contract to P. 
Peterson, Council Bluffs, for the construction of its new 
car house, 100 ft. x 250 ft., to be located between Avenue 
B and Avenue C, on Twenty-eighth Street, in Omaha. The 
new building will replace the old structure and will be of 
reinforced concrete and steel constructi on. Estimated 
cost is $18,000. [E. R. J., Aug. 27, '10. ] 

Rochester, Syracuse & Eastern Railrdad, Syracuse, N. Y. 
- This company, it is said, has submitted plans for building 
a passenger station a t Rochester, which will be practically 
fireproof. C. D. Beebe, Syracuse, general manager. 

POWER HOUSES AND SUBSTATIONS 

Terre Haute, Indianapolis & Eastern Traction Company, 
Terre Haute, Ind.-This company has awarded the contract 
for building its new power house o n Tenth Street and 
White River, Indianapolis, to the Bedford Stone & Con­
st ruction Company. The structure will be in several sec ­
tion s, 16o ft. x 94 ft., 84 ft. x 193 ft. and 121 ft. x 77 ft. , 
respectively. The smokestack will be 18 ft. in diameter 
and 278 ft. high. The plant will be equipped with auto­
matic stokers. The es timated cost is $280,000. [E. R. J. , 
May 7, ' ro.] 

Fort Dodge, Des Moines & Southern Railroad, Fort 
Dodge, Ia.-This company expects to build a substation, 
and it will purchase two substation outfits of 400-kw ca­
pacity from the Westinghouse E lec tric & Manufacturing 
Company. Frank A rnold, Boone, superintendent. 

Mount Vernon Railway & Light Company, Mount Ver­
non, Ohio.-This company advises that it expects to place 
contracts during the next two weeks for motor generators. 
pump s, piping. heater, etc., for a n ew power house. The 
contract fo r turbines of 800-kw capaci ty has been let. A. J . 
Darrah, sup_erintendent. 

Nebraska Traction & Power Company, Omaha, Neb.­
This company r eports that it expects to place contracts 
during the n ext four weeks for building a new substation. 
Arthur E ngli sh, pres id ent. 

Grand Valley Railway, Brantford, Ont.-This company 
will p lace contracts durin g the next two weeks for build­
ing a substation at Paris, Ont., and for equipping an 8-mile, 
40,000-volt, three-phase transmission line. It will also pur­
chase two 300-kw generating sets. William P. Kellett, 
gen eral manager. 

Sarnia (Ont.) Street Railway.-This company sta tes that 
it expects to purchase during the next few weeks a 350 to 
500-kw generator. H. W. Mills, Sarnia, general manager. 

Wilkes-Barre & Hazleton Railway, Hazleton, Pa.-This 
company reports that Kellogg & Company will build a 
brick chimney 9 ft. x 175 ft., for its power house. It has 
ordered Babcock & Willcox boilers, of 2000 hp. , to be de­
live r ed in September. Thomas A. Wright, Wilkes-Barre, 
gen eral manager. 
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Manulaetures & Supplies 
ROLLING STOCK 

Lehigh Valley Transit Company, Allentown, Pa., has or­
de red fou r long-broom snow sweepers from the J. G. B rill 
Company. · 

Stockton Terminal & Eastern Railroad, Stockton, Cal., 
which is building a 28-mile li ne from Stockton to Jenny 
Lind, is planning to purchase 20 cars. 

Wheeling, Cadiz & Tuscarawas Traction Company, Cadiz, 
Ohio, wi ll purchase ro cars for use on its line now being 
built fro m Uhrichsvi lle, Ohio, to Whee ling, W. Va. 

Birmingham Railway, Light & Power Company, Birming­
ham, Ala., has ordered, through Ford, Bacon & Davis, N ew 
York, N. Y., nine cars from the McGuire-Cummings Manu­
fact uring Company. 

Pittsburgh (Pa.) Railways has ordered 50 t rucks of spe­
cia l design from the Standard Motor Truck Company, on 
which wi ll be mounted the steel car bodies bein g built by 
the Standard Steel Car Company. 

United Traction Company, Reading, Pa., noted in the 
ELECTRIC RAILWAY J OURNAL of Aug. 20, 1910, as being in the 
market for ro cars, has p laced an o rder with the J. G. 
Bri ll Company for ro 30-ft., 8-in., semi-c onvertible, p ay-as­
you-enter cars, m ounted on Brill No. 39-E trucks. 

Mahoning & Shenango Railway & Light Company, New 
Castle, Pa., reported in the ELECTRIC RAILWAY JOURNAL of 
Aug. 20, 1910, as having ordered six interurba n cars from 
the N iles Car & Manufacturing Company, has specified the 
fo llowing details for these cars: 
Seating capacity ......... 56 Curtain material . . . pantasote 
Weight ........... 26,ooolb. Destination signs ... . Hunter 
Wheel base ....... 6 ft. 4 in. Fenders .......... .... pilots 
Length of body .. 39 ft. s¼ in. Gongs . . . . . . ... . pneumatic 
Over vestibule . .. 49 ft. s¼ in. Hand brakes ..... L indstrom 
Length over all .. 50 ft. 9¼ in. Heaters ............. Consol. 
Width over all. .... 8 ft. 6 in. Motors ............... West 
Body ................. wood Sanders .............. 0. B. 
Underframe ...... composite Seats ............. . H. & K. 
Air brakes .... W est inghouse Steps ...... . ...... Universal 
Couplers ... ..... T omlinson Trucks ......... Stand. C-60 
Curtain fixtures, 

Forsyth No. 88 

TRADE NOTES 

David W. Pye has been elected pres\dent of the United 
States Light & Heating Company to succeed the late 
William H. Silverthorn. 

Economy Oil Cup Company, Augusta, Ga., has appointed 
T hornton N. Motley & Company, 50 Church Street, New 
York City, as Eastern representative. 
· Indian Refining Company, Cincinnati, Ohio, announces 
that it ha s secured the services of Dalton Risley, who was 
formerly connected with the National Refining Company. 

Railway Steel Spring Company, New York, N . Y., has 
elected W. H. Marshall, president of the American Loco­
motive Company, a director and a member of the executive 
committee. 

Westinghouse Electric & Manufacturing Company, Pitts­
burgh, Pa., for the four months to Aug. r, 1910, is said to 
have booked order·s for between $1 2,500,000 a nd $13,000,000. 
Th e company has in its employ 19,000 per sons, an in cr ease 
of 2500 in the past three months. 

Toledo-Massillon Bridge Company, Toledo, Ohio, an­
nounc es th a t M. A. Beck, formerly chief eng ineer of the 
Pawlin g & Harnischfege r Company for a: numb er of yea r s, 
has a llied himself with the T oledo-Massillo n Bri dge Com­
pa ny, in the capacity of consulting eng in eer and rep r esenta­
t ive in the M il waukee distri ct . 

Duncan McDonald and Thomas W . Casey, of t he Pay­
As-You-E nter Car Corp oration, New York, N. Y., sa il ed 
fo r E urope o n Aug. 3r, r9ro, on the Ma 11rcta11ia. W hile 
abroad they will a ttend the· expositi on a t Uru ssels, where 
they p lan to exhibit a pay-as-you-ent er pl a tfo rm. T heir 
E urop ean headquarters will be th e Grand Hotel, Pa ri s, 
F rance. 

Wonham, Sanger & Bates, New York, N. Y., who are 
Ame rica n agents for the H -B li feguard, are constantly 
receiving evidence of the effici ency of th is device 
fr om all part s of the world where it is in use. In a 
recent report, transmitted to the Bureau of Ma nufactures 
and printed in the daily consular an d trade R eports, th e 
Am erican Consul at Belfast, Ireland, refers t o th e accident 
record of the ·Belfa st Municipal Tramways fo r the past 
ye; r as follows: "Ther e have bee n two fata l accident s dur­
ing the ye ar. Ther e would have been m any oth er s had it 
not be en for th e care and skill of the mot ormen, and t he 
perfect way in which the H udson & Bowr ing li feguard acts. 
The rati o of fa taliti es t o p assenge rs was r in 23, 173,795." 

ADVERTISING LITERATURE 

Chicago Bearing Metal Company, Chicago, Ill., h as issued 
No. 3 of the Grap hose A ge, dat ed August, 1910. This publi­
ca tion is distribut ed semi-occasio na lly by th e compa ny t o 
call attention to it s product s, among whi ch are brass ca st ­
ings for steam and stree t r ailways and general machinery. 

McGuire-Cummings Manufacturing Company, Chicago, 
Ill., has issued catalog N o. 121 of snow pl ows and sweepers 
manufactured by it. Types of sweeper s and plows a s 
supplied t o th e Chicago & Mil waukee E lectric Railroad, 
Peori a Railway T erminal Company, Gary & Interurban 
Railway and the Ft. Dodge , Des Moin es & Southern Rail­
road ar e illustrat ed and described. The publication also 
contains a numb er of letters from users of McGuire-Cum­
mings products. 

The J. G. Brill Company, Philadelphia, Pa., in th e Brill 
Magazine for August, publishes the twentieth in the seri es 
of articles describing the tramway system of some impor­
tant city of th e world with particular reference to the typ e 
of car whi ch is used. Brussels, Belgium, is the city se lected 
for the subject of the article in the current issue of the 
magazine. Among the other articles are: "Singl e-End 
Pay-As-You-Enter Cars for Wichita, Kan.," "Equipment for 
the Hawaiian Islands," "Cars for the Northern Ohio Trac­
tion & Light Company," "Prepayment Cars for Mexico," 
and "One-Man Pay-As-You-Enter Car s." The subject of 
th e biographical sketch in the current issue is Preston S. 
Arkwright , president of the Georgia Railway & Electric 
Company, Atlanta. The cover contain s a view taken at 
th e Bourse, Brussels. 

General Electric Company, Schenectady, N. Y., has re­
cently issued Bulletins Nos. 4746, 4758, 4761, 4762 and 4764. 
In Bulletin No. 4746 is described a portable sub-station 
fo r the supply of intermittent power for electric roads, and 
to provide for a temporary supply of power in case of ac­
cidents a t sub-stations equipped with only one rotary con­
verter unit . Bulletin No. 4754 describes the company's 
continuous current and alternat ing curr ent m otors for use 
in steel mills, and similar places, in connecti on with cranes , 
hoi sts and other apparatus. In bulletin N o. 4758, th e mazda 
sig n lamps are described. Bull etin No. -4761 on the type M 
control supersedes the company's previous bulletin on thi s 
subject. In Bulletin No. 4762, th e Thom son p olyphase 
watthour meters, made to m easure ener gy in any two­
phase, three-phase or mon ocyclic circuit , a r e descri bed. In 
Bul letin No. 4764 a line of mazda compensa tor and low volt 
lamp s is described. 

MacGovern, Archer & Company, New York, N. Y., hav e 
issued their li st of electrical and st eam m achin ery, power 
house equipment, cars, et c., fo r Sep tember, 1910. T hey 
ca ll a ttenti on parti cularly t o 6 15-bench J ack so n & Sharp 
car s, m ade by the Am erican Car & Foundry Company, Wil ­
m ing ton, Del. ; 15 ro-bench Stephen son cars, 30 22-ft. bod y 
closed car s, 12 20-ft . body single t ru ck closed cars with 
Diam ond trucks, ro r8-ft . body single truck closed ca r s 
with Peckh am t ru cks, and. 20 sem i-convertible interurban 
double t ruck car s m ade by the J . G. Brill Co. One of t he 
32-ft . closed car s is illu strate d on the insid e of the bac k 
cove r. MacGove rn , Ar cher Company al so illustra te on the 
back cover a 750-kw. Stanley 60 cyc le, 2400-volt , 90 r.p.m. 
(2 ph ase or 3 ph ase) gen era to r , direct conn ec ted t o 24-in. 
and 48-in . x 48-in. cross compound Cor liss eng ine made by 
th e Penn. Iron \;Vu rk s. T her e ar c also includ ed in the l ist 
about 40 direc t curr l' nt s so yo }t ra il way un its fo r sm all 
road s. 
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TABLE OF MONTHLY EARNINGS. 
Notice:-~hese statistics will be carefully revised from month to month, u~m information received f:om the ~ompanies direct, or from official sources. The table 

sho?ld be USE;d rn conne~ti<,m with. our _Financial Supplement , "American ~treet ailwa)'. Inve:tmentsz" which contan:~s the annual operating reports to the ends of the 
various financial years. S1m1lar statistics rn regard to roads not reporting are soltc1ted.by the editors. Including taxes. tDefic1t. Uncludes dividend on preferred stock. 

I 
I 

Gross Deduc! 

I 
I Gross Deduc-

Gro ss Opera t- Income tions Net Gross Operat- Income tions Net 
Company P eriod In- ing Ex- Less Op- F rom In- Company Period In- ing Ex- Less Op- From In-

come I penses era ting In- come come penses erating In- co1 ,.e 
I Expenses come Expenses come 

$'2 62,0201 

--- - - ----
I 

-----
AKRO N, 0. Northern I m. , J ~,ly ' 10 $86 ,72 5

1 
KANSAS CITY, M0.J Im. , June ' 10 I $ 13 1,938 $ 130,082 $ 43,35 7 $6 17 ,2641 $3 73,65 5 $ 243,609 $185,4321 $58,1 i 6 

Ohio Tr. & Light Co. I " ' 09 227 ,012 , 11 5,65 0 I I I ,36 1 43,39 1 67 ,<J70 Kansas City R y. & I " " '0() 562,7 95 32 3,124 239,671 171,754 67,91 i 
7 " " ' ! 0 1,3 49 ,355 1 756, 168 593 ,187 303 ,273 289,9 14 Lt. Co. 12 " M,~Y '10 7, 17 8,441 4 ,15 3 ,250 3 ,025,19 1 1,911,535 1.113,656 
7 " " ' 09 1,200,9 54 669 ,01 6 53 1,938 306, 711 225,227 12 " '09 6,629,195 3 ,7 66 .7 88 2,862,40 7 1,889,742 972, 66-1 

BANGOR, "\E. I m., J ~,ne ' 10 45 ,707 21 ,99 0 23 ,717 13,071 10,646 LIMA, 0. W~stern I m., M,~Y ' 10 46, 134 24, 524 21,6 10 I 5,445 6,! 6 j 
Bangor Ry. & Elec. I " '09 43,86 5 21.190 22,675 13 ,014 9,661 Ohio Ry. I" '09 40,0 11 21,510 18,501 I 5,394 3,IOi 
Co. 12 " " ' 10 555 ,93 7 243,968 3 11,969 157,279 I 54,690 11 " " '10 473,920 i 251,238 222,692 169,564 53, 128 

12" " '09 522, 329 248 ,333 27 3,99 4 149,7 65 124,23 1 
111 " " '09 4 19,699 1 231,464 I 88, 235 167 ,9 47 20,28M 

BATON RO UGE, LA. I m., J~.ne ' 10 8 ,942 5,8 24 3,118 1,9 45 1,173 MILWAUKEE, WIS.I Im., J~,ly ' 10 400,922 27 6 ,206 124,7 16 48,113 76 ,603 
Baton Rouge Elec. 1 " '09 7. 748 6 .171 1,577 1, 930 13 53 Milwaukee Elec-Ry, I" '09 361,915 , 229,692 132,223 45,339 86,884 
Co. - 6 " " ' 10 52,083 33,8 23 18 ,260 & Lt. Co. 7 " " ' 10 2, 684, 139 1 1,90 1,862 782,277 326,499 455,778 ········ · ······ · · 6" " '09 4 5,468 34 ,718 10, 7 so ......... ·······.- I I 7 " " '09 2, 400,421 1,586,947 813 ,473 3 26,689 486,784 

BELLINGHAM, Im. , J~,ne ' 10 30, 460 18, 220 12,240 8 ,4 72 1 3,768 Mil waukee Lt., Ht. Im. J ~,ly ' 10 171.332 1 66,647 104,685 55,775 48 910 
Wash. Whatcom 1 " '09 30,60 5' 18 ,039 12,566 8 ,085 4 ,481 & Traction Co. I " '09 I 58,632 56,592 102,040 51,350 50,690 

Co. Ry. & LI. Co. 6 " " ' 10 200, 379 120,864 79,5 I 5 51,86 2 27,653 7 " " ' 10 9 13,825 1 362,9 19 550,906 387,929 162,97i 
6" " '09 189,029 111,192 77 ,837 50,096 27 ,741 7 " " '09 8 15,163 301,779 513,384 3 56,029 157,355. 

BINGHAMTON, Im. , J~,ne ' 10 3 1.869 16,692 15, 177 1 9 ,784 5,393 MINNEAPOLIS, I m., J~.ly ' 10 68 2, 61 1 318,594 364,018 140,112 223,905 
N. Y. Binghamton I" '09 31,758 I 8,757 13 ,00 1 8,935 4,066 MINN. Twin City I " '09 640,094 277,571 362,523 140,251 222,27 3 
St. Ry 12" " '10 348,78 6 200,25 3 148 ,5 33 108,428 40, 105 Rapid Transit Co. 7 " " ' 10 4,264,859 2,066,722 2,198,137 981,25411 216,883 

12" " '09 341,77 6 203,51 8 138 ,258 107,549 30,709 7 .. " '09 3,890, 160 1,900 ,05 3 1,990,107 968,009 1•022,0()9 

CHICAGO, ILL. Im., J~_ne '10 15 I ,85 1 76, 794 75 ,057 34.467 40,590 MONTREAL, CAN. I m., J~,ly '10 398,847 215 ,22 4 183,623 69,250 11 4,372 
Aurora, Elgin & I" 142,568 28,981 42 ,225 Montreal St. Ry. I" '09 345,5 74 177 ,4 i2 168,161 52,8841 115,27& '09 71, 33 2 71,236 " ' 10 Chicago Railroad 12" " '10 1,596,777 885,891 710,886 375,395 33 5,491 10" 

" 
3,490,646 2,021,516 1,469,130 446,854 1,022,277 

12 " " '091 1,458,99 8 796,127 b62,871 337,776 325,095 10" '09 3,137,547 1,866.015 1,271,531 388,5751 882,957 

CLEVELAND, 0. J~,ly 24,840 [ 15,639 
NASHVILLE, TENN. Im. , July '10 144,548 84,134 60,414 33,390! . 27 ,024 Im., '10 41,880 * 17,041 9, 20 1 Nashville Ry. & Lt. I " " '09 140,88 7 85,548 55,339 33,023 22,3 16 Cleveland, Paines.a I" '09 38,026 *16,249 21.777 8 ,324 13,453 Co. 7 " " ' 10 1,032, 50 1 600,722 431,779 235,477 196,302 ville & Eastern 7 " " ' 10 195,459 *96,156 99, 303 6 1,999 ! 3 7,304 7 " " '09 

R.R. 7 " " '09 174,45 6 *88,004 86,452 58,492 : 27, 959 
9 72,5 90 579 ,1 63 393 ,427 229,236 164,19 1 

*60 0841 
NEW ORLEANS,LA.I Im., June ' 10 496 ,3 9 I 283 ,5 68 212,823 176,526 36,29i 

Lake Shore Electric I m., J~,ly ' 10 132,032 1 71 ,948 34,75 1 37,1 96 New Orleans Ry. & I " " '09 479 ,030 277,498 20 1,53 2 171,955 29,57i 
Ry I" '09 12 I ,1 8 5 * SS '.6 50 1 65,534 33,786 3 1,7 48 Lt. Co, 6" " ' 10 3 ,160,552 1,674,128 1,486,424 1,060,028 426,414 

7 " " ' 10 658, 7 59 *3 58,7 82 1 299,97 8 243,3 62 56,616 6" " '09 3 ,041,984 1,630,194 1,4 11,790 1,035,834 37 5,9S6 
7 " " ' 09 595,8 621 *334,027 26 1,835 210,436 21,399 

PHILADELPH IA, lm., J~.ly '10 382, 493 , . . . ...... ····· ·· ·. ·· ······· ········ DALLAS, TEX. I m ., J~_ne ' 10 114,514 8 1,445 1 33 ,069 26 ,605 '•"'I PA, Ame<ka, I I " '09 348 ,49 1 ... ...... ......... ........ 
Dallas Electric Cor- I " '09 103,593 67 .711 35 ,882 28,833 7,050 Railways Co. 
poration. 12 " " ' 10 1,394.81 4 906.477 1 488,337 1 3 23,780 164,557 

12" " '09 1,245,732 ' 786, 143_ 459 ,589 342,8 19 116,771 PENSACOLA, FLA. Im., June ' 10 21 ,763 12,808 8 ,955 5,0 53 3,903 

586,72 61 
Pensacola Electric I" " '09 20,12 6 11,292 8 ,834 4,263 4,5 71 

DETROIT, MICH. Im. , July ' 10 951,27 9 364 ,553 183,757 Co. 12" " ' 10 257,7 15 I 50,138 107,577 56,102 51.47 5 . . . . . . . . 
" Detroit United Ry. I" " '09 784,1 23 466,3 19 1 3 17,804 155,754 ·· ···· ·· I 2" '09 229,151 I 136 ,4 71 9 2,681 51,961 40,719 

7 " " ' 10 5,3 69,4\ 4 3,3 57,510 2,01 1,904 858,050 ···· · · ·· 
7 " " ' 09 4,494,262 2,717 ,6 79 1.77 6 ,583 688 ,199 ···· ·· ·· PADUCAH, KY Im. ' June ' 10 19,7401 11,685 8 ,055 '6,989 1,065 

Paducah Trac. & I" " '09 18,101 10,6 14 7,488 6,631 856 
DULUTH, "\INN. Im., J~,ly ' 10 103 ,53 2 52, 99 4 50,53 8 +19, 934 30,595 1 LI. Co. 12" " ' !0 238,066 143 ,301 94 ,766 82,012 12,753 

Duluth=Superior I" '09 9 1,658 , 47 ,536 44,122 +!8, 4 1 7 2 S, 705 12 " " '09 222,53 5 I 30,560 9 1,975 82,381 9,594 
Trac. Co. 

I 
7 " " ' 10 6 15, 1741 3 58,009 257,165 :):1 36 , 71 I 120,4541 
7 " " ' 0Q 544,149 327 ,285 216,8 641 +128,9 17 87,947 PLYMOUTH MASS. lm. , June '10 10 ,4 18 7,485 2,934 1,760 1,174 

Brockton & Ply- I" " '09 12,55 7 9.7 55 2 802 1,672 1,130 
EAST ST. LOUIS, I m. , June ' 10 200,55 3 112,87 5 87,678 50,121 37,557 mouth St. Ry. Co. 12" " '10 I 25,089 91,0 10 3 4,078 21,007 13,071 

ILL.' East St. Louis I" " '09 164.887 CJ 3 ,604 7 I ,283 49,5 22 21,761 12" " '09 126,271 86,5 22 39 ,749 24,114 15,6.H 
& Suburban Co. 6 " " ' 10 1,119,353 606,06 5 513 ,288 300,5 I 7 212 ,271 

6 " " ' 09 <J57 ,21 6 547 ,356 409,860 297,371 112,489 PORTLAND, ORE. I m. J~.ly ' 10 490,724 20 5,73 1 284,993 148,1541 136.839 
Portland Ry., Lt. & I " '09 424,8 15 195,140 229,675 123,3921 106, 283 

EL PASO, TEX. Im., June ' 10 45. 22 4 27,409 I 7,815 8 ,195 , 9,620 Power Co. 7 " " ' 10 3,136,336 1 ,335,498 1,800,838 944,927 855,91 I I 
El Paso Elec. Co. I" " ' 09 4 7 ,07 5 27,701 19,375 7,943 I I ,432 7 " " '09 2,697,592 1,2 67,565 1,430,027 85 7,4301 572,597 

12" " ' !0 626 ,63 I 361,27 3 265,358 101,169 164,'l 88 
12 " " ' 09 557 ,3 17 372,0 33 185,284 9 1,267 94,0 17 ROCKFORD, ILL. Im., June '10 219,1 37 124,1 43 94,994 65,614 i 29,380 

Union Ry. Gas & I" " '09 205,894 106,51 9 99,375 64,154 35,221 
FAIRMONT, W. VA. J ~,ly ' 10 57,488 25,836 Elec. Co. 6 " " ' 10 1,431,020 817,743 6 13,277 392,476 220,801 lw., 19 ,0 42 38 ,446 12,610 " Fairmont & Clarks= I" '09 43 ,589 I 3 ,356 30,23 3 12,310 17,923 6 " '09 1,347,801 684,822 662,979 338,426 ' 27 9,5 50 

burg Trac. Co. 7 " " ' 10 327 ,264 119,909 207 ,3 55 8 7,905 119.450 ST. JOSEPH, MO. Im., July ' 10 90,928 46,689 44,239 22,874 
7 " " ' 09 25 5,881 <J 0 ,642 I 65,239 86,183 79 ,456 

21, 365 
St. Joseph Ry., Lt., I" " '09 85,393 43,767 41,626 21,6361 19,990 

I Ht. & Power Co. 7 " " ' 10 584,942 320,590 264,352 157,417 106,935 
FT. WAYNE, IND. lm., June ' 10 12 5, 26 7 73 ,109 52,157 44 ,812 7, 345 7 " " '09 . 543,987 1 289, 454 254,443 148,263 106 .1 80 

Ft. Wayne & Wa=J I" " '09 115,98 1 70,688 4 5,293 43 ,110 2,183 
bash Valley Trac . 6 " " ' !0 72 3,6 19 416, 140 307,47 8 269 ,380 38,098 SAN FRANCISCO, Im., July ' 10 6 18,635 353,762 264,873 ········ Co. 6 " " '09 648 ,65 5 390 ,835 257,820 249,046 8 .77 3 CAL. United Rail= 1" " '09 621 ,753 1 356,225 265,528 ......... 

roads. 7 " " '10 4,3 73,496 2,532,709 1,840,787 ········ 
I ········· ········ FORT WORTH, lm., June '!0 120,964 64,701 56 ,263 20,162 36 ,101 7 " " '09 4, 190 ,658 2, 44 1,558 1,749,100 ......... ···•···· TEX. Northern I" " '09 103,308 57,02 8 46 ,280 17,190 29,091 June ' 10 Texas Elec. Co. 12" " ·10 1,350,51 5 729, 163 621 ,3 52 215,216 406, 136 SAVANNAH, GA. I m ., ~tm1 35,596 18,014 18, 008 i 
112" " Savannah Elec. Co. 1 " " '09 33,386 18,748 17,343 1,405 '09 1,17 6,360 662,1 9 1 514 ,169 199,085 3 15,085 

12 " " '10 6 11,836 398,959 212,877 212,444 433 
GALVESTON, TEX. Im. , J~,ne ' 10 109 ,08 3 67,02 7 24,327 12 " " '09 605,9761 376, 034 229,942 209,377 1 20 ,565 42,05 6 I 7,72 9 

Galveston=Houston I" '09 105 ,80 3 57,806 47,997 21,418 26,578 SEATTLE, WASH. I m., June ' 10 447,676 261,337 186,339 109,7041 76,634 
" Elec. Co. 12" ' 10 I ,242 .948 762, 457 480,49 1 268,846 211, 646 Seattle Electric Co. I" " '09 522, 470 313,014 209,456 105,0931 104,363 

12" " '09 1,1 55,391 664,33 7 491,05 4 251 ,83 2 239,223 12" " ' 10 5,985,590 ' 3,463 ,5 80 2,522,011 1,285,84411,236, 166 
12" " '09 4,955,754 2,955,392 2,000,361 1,179,602 820.760 

GRAND RAPIDS, Im., J ~,ne ' 10 99,952 47, 6 77 52 ,2 7 5 19 ,745 32,520 
"\ICH . . Grand Rap= I" '09 9 1,764 42,838 1 48 ,92 6 19 ,137 29,779 SYDNEY, N. S. Im. June ' 10 25,755 14,990 10,765 6, 144 4,621 
ids_Ry._Co. 6 " " ' !0 53 0, 823 264,537 266, 286 11 9 ,055 147,2 3 1 Cape Breton Elec. 1 " " '09 22,7 88 15,023 7,766 6,144 1,622 . 

6" " ' 09 4 79 ,809 233 ,758 246,05 I 11 3, 71 I 132, 340 Co., Ltd. 12" " ' 10 308,419 170,395 138,024 74,083 63, 941 
I 

5 1,1 I 1 I 
12 " " '09 27 9,857 166,55 11 11 3,307 73,476 39,83 1 

HARRISBURG, PA . Im., J ~,ne ' !0 73 ,95 2 '22,84 1 I 
Central Penn. Trac. 

,. ' ...... .. ···· ·· TACOMA, WASH. Im., J une '10 166,27 8 101,327 64 ,951 50,597 14,354 I" ' 09 67,257 51,578 15 ,6 79 . . . . . . . . . ·· ······ Co. 6 " " ' 10 393 ,7 47 288, 132 105,615 P uget Sound Elec• I " " '09 162 ,057 106,187 55,870 48,291 7,578 

" 
. ........ · · ·· · · ·· tric Ry. 12 " " '10 1,944,834 1,284,6361 660, 199 596,532 63,666 1k 6 " ' 09 358, 107 272 ,356 85, 7 5 I ····· .... . . . . . . . . 12" " '09 1,71 6,331 1,159,030 557 ,30 1 537,3 60 19,941 

HOUGHTON, MICH . , Im., J~,ne ' !0 26 ,75 2 14,578 12 ,17 4 6,3 17 S,857 1 TAMPA, FLA. I m., June '1 0 49,895 29 ,3081 20,587 4;533 16, 05-1 
Houghton County 1 " 

" 
' 09 2 7, 583 13,1 83 14,355 6, 242 8, » 4 Tampa El&, Cu, 1 •" " '09 46,639 28.473 1 18, 165 4,709 13,457 

Trac. Co. _ 12" ' 10 320, 847 17 0,1 59 150, 688 76, 158 74,530 12 " " '10 615,1 82 351,219 1 263,963 55,299 208,664 
12" " ' 09 294,379 I 60 ,970 133, 410 66,3 36 67,07 4 12" " '09 574,12 J I 219,203 54, 132 165,0 7'0 354,919 1 

JACKSONVILLE, I Im., June '10 46,409 24,5 92 21,8 16 9,344 12,472 ( OLEDO, OHIO. I m., July ' 10 239,906
1 

154,022 85,884 i8, 202 : 7,6~; 
FLA. Jacksonville I " " ' 09 38 ,39 1 21 ,44 7 16,944 9 ,288 7, 6 56 Toledo Rys & Lt. I" " '09 22 6,83 21 I 34,222 ' 92 ,610 75,507 1 17,10.1 
Elec. Co. 12" " ' 10 536,117 28 1,066 255,051 112,377 142,6741 Co. 7 .. " ' 10 I, 702,250 1,041,95() 660, 291 534,329 125,962 

12 " " ' 09 1 45 4, 335 2 58,544 19 5, 7()1 11 1,0 18 84,774 I 7 " " '09 1,529 ,69 I I 884.407 1 645 ,01 I 50 1,076 \ 143,935 

• 




