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Electric Freight T racticn on Trunk Lines 
We publish elsewhere some notes on trunk li ne traction, by 

H. Ward Leonard, that are especially instructive in thei r point 
of view. vVe are wont to hea r electric traction discussed 
mai nly from the viewpoint of motive power, and the gains to be 
made by substitu ting an efficient centra l station and systein of 
distribution fo r r elatively uneconomica l locomotives, or as a 
means of quickening and improving passenger service. Mr. 
Leonard treats the question as involving the ~cneral principles 
of economical operation as applied to that .class of service for 
which the rai lroads depend for thei r main revenue-i. e., heavy 
freight haulage. I t is a common thing for experienced rai lway 

managers to assert that passenger traffic, especially fast pas­
senger traffic, does not pay, and granting th is, it follows that if 
electric t raction is to meet a rea lly enthusiastic reception on 
trunk lines it must show cause for adoption on something more 
th an a small and unprofitable fraction of the work to be done. 
VI e have always regarded the scorn of passenger traffic as 
somewhat hypocritical and intended mai nly to foresta ll the 
freq uent protests of exasperated passengers, but be that as it 
may; there is no denying that the freight business is the main­
stay of rai lway earnings, and that any new methods must be 
applicable to that business in order to show adequate reason 
·for .existence. 

Mr. Leonard takes the position that th e key to cheap haulage 
is in the use of larger train units and greater power in the loco­
motive, thereby r~ducing the cost per ton-mi le, irrespective of 
inc identa l gains in cost of motive power as such. Certainly 
the broad facts of the freight business bear out this point of 
Yiew, showing that increased economy comes with the longer 
trains and the more powerful locomotives th at have been in 
vogue in the last few years. Also the electric locomotive un­
den iably has a large advantage in that its whole weight is on 
the drivers available for adhesion, its power is easily brought 
up to the maximum that can be utilized with the given ad­
hesion, and can be maintained at that max imum hour after 
hour, so long as may be necessary. More than this, electric 
locomotives can be coupled together in the same train and 
worked together with each held up to its fu ll power all the 
t ime, whereas it is well known that it is difficult so to use steam 
locomotives, so that when two are used it is mainly for the 
purpose of insuring that each of them shall be pushed to fu ll 
~ower in turn while its mate is temporarily recuperating. In 
point of fact, there is the best of r eason to believe that the 
electr ic locomotive will enable a considerable sav ing to be 
~nade in the mere cost of motive power, and will have a con­
siderable adva ntage in maintenance cost, owing to the far 
smaller number of wearing parts. 

We think Mr. Leonard's points are well taken, since it is 
certainly feasib le to provide electric locomotives more power­
fu l th an any steam locomotives now in use and to work them 
together efficiently. In grade climbing such machines have 
very material advantage, owing to their large weight on the 
drivers and to th eir capabi lity of being forced to considerable 
ove rloads without any serious loss of efficiency. For such use 
of electric locomotives, it is obvious that tho se able to uti lize 
high voltage on the working conductors are necessa ry, whether 
with a. c. motors or with Mr. Leonard 's well-known plan of 
a. c.-d. c. operation. Certain it is that he has made out a 
strong case for electric traction in the very place where it has 
generally been passed over in silence. This large view of the 
subject is worth study on the part of railway managers. Per­
haps the experience to be gained in the Sarnia tunnel, referred 
to in the last issue, may tend to their greater enlightenment. 
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The Canadian " Coffeepot" System of Collecting~Fares 
'vVe are able to print in this issue two valuable co ntributions 

descriptive of the portable fare-box system now generally used 
throughout Canada for collecting fa res, as well as an interest­
ing discussion of the results, afte r a year or so of use, of the 
type of car used in Montreal in whi ch passengers pay as they 
pass from the platform into the car. T hi s plan is so novel, 
except in Montreal, that the exposition of its meri ts should 
prove of great interest. T he '·coffeepot" system is general 
throughout Canada, and our reade rs are probably more or less 
familiar with thi s system in general, but so fa r as we know 
this is the fir st t ime an explanation of the method in detail has 
been pr inted in this country. T he system is, of course, not new, 
as it has been in use. for upward of twenty-five years in Canada, 
and to some extent in E urope, but it is beli eved the explana­
tions of the workings of the system and the result secured, 
as given by Canadian officials on another page, will be read 
attentively by managers on thi s side of the line, in view of the 
gradually increasing disposit ion to seek r emedies for some of 
the more glaring shortcomings in our present way of collect­
ing fa res. 

\Vhatever may be said about the cumbersomeness of the 
fa re-box collection and the obstacles in the way of introducing 

it in this country, the fac t remains that with its use the Cana­
dian companies are getting all the fa res collected on their cars 
and the fares of practically everybody who rides. This is 

suffic ient to mark the system as one wor thy of the most care­
ful consideration. Moreover, as a matter of fact, the portable 
box is really the only logical evolution from the old stationary 
fare box in the corner of the car, so familiar in horse car times. 
Wi th the coming of the electric car and the advent of con­
ductors, we in the States abolished the fa re box altogether. 
Across the line they merely made the box smaller and gave it 
to the conductor to pass among the passengers. 

Consider ing the matter purely from a theoretical standpoint, 
the box collect ion in many respects approaches the ideal. There 
is no middle man to handle the company's ' cash, and there are 
no leaks. Moreover, it is held in Canada th at the system sets 
a high standard of integr ity and encourages honest conductors. 
At the same time it removes temptation from the path of the 
weak ones. In this connection we have always tried to retain 
our faith in human nature, and we venture the opinion that in 
honesty and moral integrity, as a class, street car conductors 
stand as high as any large body of men in which there are as 

many new recruits from year to year as there are with con­
ductors. If they did not, considering the loopholes in our . 

present system of collecting fa res, it would be impossible to 
run cars at all according to present methods. W e hold the 
opinion that nine-tenths of all the trouble that occurs comes 
from a very small number, relatively speaking, who drift into 
the business of conductors as they would and do into many 
others. We thoroughly believe the g reat army of the rank and 
file of street railway employees are honest men, and if some 
::; f them sometimes drop away from the. hi gh plane of exact 
rectitude, it is the looseness of the system that is r esponsible. 
It is all so easy to find more nickels in one's pockets than are 
indicated on the register at the end of the run that the tempta­
tions would try character of stiffer calibe r than can be secured 
for 20 cents an hour. Therefore the fa re box encourages hon­
est conductors and helps get rid of bad ones. 

The impression in the States has always been that the fa re 
box collection was slower than the usual method. The only 
competent evidence we have on the subject is the testimony of 
proni inent officials of Canadian roads who are thoroughly 

fami liar with the practice in the United States as well as 
in their own country, and this testimony is unqualifiedly 
tu the effect that the Canadian system is no slowe r. In 

muditication of the testimony, however, it must be bo rne in 
mind that the public in Canadian cities have been educated to 
the use of the fa re box and the people make it a custom to 
fac ilitate the work of the conductor. W hether or not the 
American public would do the same is enti rely a matter fo r 

actual experiment. 
So fa r as we know, the por table box has never been g iven a 

fa ir trial in this country. \Ve believe spasmodic attempts have 
been made to introduce a few boxes in one or two cities. But 
A1~1erican managers have appeared to take the attitude that 
t11e box collection could not be started here because either the • 

conductors would refuse to carry th e boxes or else the public 
would obj ect to being compelled to deposit their own fa res. 
But we are not so sure that either of these things would hap­
pen. Naturally, in introducing an innovation of this kind, 
there might be some opposition until everybody understood all 

the whys and wherefores, but we are inclined to believe that if 
any manager became convinced that the fare box would over­
come the defects of the present system, he could introduce the 
box system with no more opposition than would come from 
the few chronic kickers-provided, of course, he frankly took 
employees, the press and the public into his confidence and 
let everyone know what he was doing. It is frequently true 
in the street railway business that public opposition c9mes from 
irrnorance of what is beine- done. The change could not be h , ~ 

made arbitrarily and with high-handed disregard for public 
opinion, but with frankn ess and a little educational work it 
could be brought about-assuming always that the game would 

be worth the candle. 

Improvement of Property Along Interurban Lines 
There are two very significant facts which must of necessity 

attract the attentjon of every ordinarily observant person who 
has occasion to travel upon the long interurban railway lines 
in the Middle W est, and who is at all interested in the develop­
ment of the country and the building of this class of road. 
The fir st is the marked improvement in the appearance of the 
individual properties along the line, whether they are in the 
villages or in the open country. In some cases this takes the 
form of the grading of the lawns, or the planting of flowers 
and ornamental shrubs. In other instances, and this is true in 
the country, it manifests itself in the painting of buildings, the 

repairing of fences and outbuildings, and in other ways, which 
seem to show in unmistakable language that the owners and 
occupants of the property have awakened to the fact that they 
are in touch with the world and desire to let others know that 
they realize this fact. Although this improvement may not 
add directly to the actual value of the physical property of the 
railway company, it is one that must be gratifying to all lovers 
of "picturesque America," and proves conclusively that these 
g reat arteries of commerce are stimulating and benefiting to 
those sections of the country through which they pass. 

Another feature, which is particularly marked in Michigan, 
is the construction at a great many of the cross roads near the 
line, of barns or sheds fo r the ca, re of the fa rmers' horses dur­
ing the time they are go ne to the ci ty or town. T his indicates 
clearly the creation of a new class of business on the part of 
fa rmers and others, who, instead of driving anywhere from 6 
miles to IO mi-les to town, leave thei r horses in charge of some 
responsible person at the nearest point on the electric line and 
ride in on the car, carrying their lighter produce with them and 
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bringing back their purchases. In this way they save not only 
themselves, but their horses, from a long and tedious drive over 
a poor or indifferent road. 

This class of business, although quite noticeable in some 
localities, is still in its infancy, and seems worthy of attention 
upon the part of the owners of electric railway lines, as it can­
not fail to add largely to the popularity as well as the profits 
of the road. While it may be true that the companies would 
not be justified in the building of such barns or sheds them­
selves, there are no doubt many places where a little encour­
agement, and possibly a little financial assistance upon their 

part to some one living in the locality, might result in the 
establishment of many such stations that would bring to the 
company an increase in business and popularity in the farming 

sections. 
The development of this class of business also clearly demon­

strates that the electric railway is not necessarily a rival of the 
steam railroad, but that it occupies a distinctive field of its 
own; that it creates a business that the steam road could not 
serve, and adds largely to the comfort, convenience and benefit 
of the rural residents o·f the territories through which its line 
passes, by providing them with a much quicker, better and 
more satisfactory means of reaching their town markets. 

The Crowding of Cars 
Every little while the attempt to regulate the habits of the 

traveling public turns up in a new form. It is ostensibly some 

device for preventing the overcrowding of cars, aimed ap­
parently at the "soulless corporation," that is popularly re­

garded as a fair mark for anyone with a grudge against things 
in general. Sometimes it takes the form of a no-seat no-fare 
agitation; again it crops up as an ordinance regarding ventila­
tion, and the outbreak which just now has called the subject 
to our mind is a call for regulations against overcrowding. 

Now, in the last analysis, the crowding of street cars has as 
its cause the determination of a large proportion of the passen­
gers to ride between specified points within certain narrow 
limits of time. So long as this determination persists there 
will either be overcrowding or part of the crowd will have 
to walk. It is very easy to talk about the duties of corpora­
tions, but it is not a question of either duty or inclination. 
These same "soulless" corporations would greet with open 
arms and checkbook anyone who would tell them how to deal 
successfully with the conditions that embarrass them. It is a 
condition, and not a theory, that confronts them. When it 

comes to the problem of providing seats for passengers, the 
ordinary long closed car will seat thirty-five to forty people, 
and, running on a minute headway, will accommodate there­
fore about 2000 passengers per hour. At 30-second headway, 
which involves the certainty of frequent time-consuming block­
ades on any ordinary surface line, about 4000 passengers can 
be seated. This number is far less than that which will be 
poured out of the shops and offices of a single business block 

during the evening rush hour in a great many cities in this 
country. 

Even if one could run enough cars to seat eighty or one 
hundred people a minute without interminable delays, during 
certain periods in the evening rush, the crowd swarms into the 
street in the business section of a large city at several times 
that rate and cannot be promptly taken care of by any feasible 
number of cars. Therefore any overcrowding ordinance means 
that part of the crowd must wait or walk during the rush hours. 
We would really like to see the Continental system of refusing 
passengers after the seats are filled tried in any large American 

city for just about one week. It would take the whole police 
force to prevent a riot after the first day. If the ordinance 
were modified to allow standing passengers up to half the num­
ber of seats, the difficulty would be relieved only to a very 
minor and insignificant extent. The fact is that during the 
rush hours in a large American city the traffic is at times so 
dense that it cannot adequately be taken care of by any prac­
ticable number of cars, overcrowded or not, so long as it 
initiates mainly along one or a few streets, as is generally the 
case. In the smaller cities it would be physically possible to 
run cars enough to handle the crowd more successfully, but 
only by an enormous increase of rolling stock, and the accom­
panying and very serious difficulty in getting a sufficient supply 
of extra men. It is altogether out of the question to provide a 
car per minute on an ordinary urban line, since the number of 
cars required and of employees to run them a couple of hours 
per day would become preposterously great. Unthinking peo­
ple often say that the profit is in the passengers who stand, 
but the r eal fact is that the conditions at the rush hours, with 
the demand for a great stock of cars idle most of the day, and 
the carrying of enough extra men to run them, together with 
the formidable peak on the power station load, all go to make 
up a combination that is very far from economical. 

Almost any road would fairly tumble over itself to accept a 
no-seat no-fare ordinance if Jt could receive therewith a guar­
antee of uniformly distributed traffic. Any practical solution 
of the overcrowding problem must include not coercion of the 
railway company, but education of the public and co-operation 
in furnishing locations for car lines. The hardest condition 
to be contended with is the massing of traffic at certain points 
within the space of a few minutes. Better routeing of cars in 
the crowded section of the city, so as to distribute the traffic 
over several lines from several neighboring termini, may often 
give considerable relief. We think, too, that there is a very 
decided limit to th e advantage to be gained by shortening the 
headway. Too many cars not only lend to blocks, but also may 
act to maintain congestion. For example, suppose a certain 
line devotes its energies to securing extras enough to give a 
I-minute service between 5 p. m. and 6 p. m. The result of 
this concentration of rolling stock is a very sudden change in 
the headway before and after this time, and people soon get 
into the way of riding at this very period in order to get a car 
more quickly. The same number of cars distributed over two 
hours more uniformly would often give better results. A ser­
vice passing suddenly from 2-minute to IO-minute headway, 
sharply at 6 p. m., insures a jam just prior to the time of change, 
which could be relieved by better distribution. In other words, 
the habits of the riding public are somewhat susceptible to 
modification, and by the exercise of tact can sometimes be 
changed for the better. Rules about overcrowding are very 
difficult to enforce after one passes the actual seating limit, 
and we are inclined to think that they are likely to produce 
more harm than good. If_ the cars are frequent and well dis­
tributed through the busy hours of the afternoon, which they 
should be, overcrowding will generally tend to correct itself 
to a certain extent. A stern limitation on standing passengers 
will likewise in the long run punish the passengers rather than 
the transportation company. We do not think the American 
public can for a long time be educated up to the point of being 
denied access to a car in which standing room remains, and if 
they ever reach that point they will also be ready to exercise, 
on their own account, some discretion in forcing their way 
upon cars already well filled. At the present time the entire 
police force would hardly be sufficient to enforce a "no-seat no­
ride" ordinance in most American cities. 
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THE CANADIAN SYSTEM OF COLLECTING FARES 

As may be generally known, the electric roads in Canada 
have almost universally adopted a system of collecting fares 
tha t is radically different from that in vogue in the United 
States. The Canadian conductors do not themselves handle 
cash fares or tickets collected on the cars, but present to the 
passenger a small box or bank, commonly referred to as a 
''coffee pot,'' and the passenger deposits his own fa re through a 
slot in the top of the box. The slot is fortified with a set of 
carefully poised teeth of ha rdened steel, which permit the en­
trance of a coin or a ticket, but once any article enter s ¼ in, 
the teeth grasp it and it cannot be withdrawn. Each box is 
fi tted with a security lock .. w hich cannot be tampered with or 
opened except with a key in the office of the company. At the 
end of his run, the conductor turns in his box with it s contents, 
and does not at any time touch or handle the actual fare. On 
most of the roads there is no register or r ecord made of the 

the general supervision of the driver. As traffic increased, 
and for general convenience, the idea was developed of having 
the conductor pass the box among the passengers instead of 
making the passengers go to the box, and this is the evolution 
of the present Canadi an system. \Vhile making no attempt or 
pretense to argue the superior ity of the portable box system 
over the method of collecting fares as practiced in the United 
States, it is in order to say that the box system as applied in 
this city a t present is meeting all requirements for the safe and 
sure collection and retention of a ll fares. 

So fa r as we have record, the fir st portable fare box was 
brought to Toronto about twenty-three years ago. This was 
an odd looking affair, sh aped somewhat like a crescent, to fit 
around the conductor 's waist. The present box has been 
evolved by g radual stages from the earlier designs. 

As to the details of the box itself, the form now most widely 
used throughout Canada consists of a small compact two-com­
partment bank or safe, constructed entirely of steel, covered 

COMPTROLLER'S OFFICE, TORONTO RAILWAY, SHOWING DISPOSITION OF CASH AN D TICKET-CO UNTI N G 
CLERKS; ALSO FARE BOXES ON TRU CKS 

fares as they are collected, the contents of the box alone being 
accepted as the indication of the number of passengers carried. 
One or two of the Canadian companies, however, as an a id in 
checking. are introducin g_ r egister s in th e cars, and require 
conductors to register each fare as it is deposi ted by the pas­
senger in the box, but thi s practice has not yet become genera l. 

In vi ew of the w idespread interest that a ttach es to sugges­
tion s for eliminating any of the short-comings of the present 
system of collect ing fares in use in the U nited States, it has 
been thought desi r ab le at this time to place on record a de­
script ion of th e Canadian system and a statement of the r e'­
sult s secured. At the request of the STREET RAILWAY Jo u RNAL, 
Robert J. Clark, assistant comptroller of the Toronto R ai lway 
Company, and H. E. Smith , compt ro ller of the Montreal Street 
Railway Company, have courteously consented to describe in 
detail the methods of collect ing, count ing and handling fares 
on their r espective roads. The systems in these two cities may 
be accepted as typical of Canadian pract ice: 

CO L LECTI NG AN D H AN DLING FARES ON THE TORONTO 
RAILWAY 

By R, J. Cla; k , A ss istant to Comptr oller 

As a matter of fa ct, the Canadian fare box is a logical devel­
opment of the old-time stationary box formerly used in horse 
cars, wherein the passengers deposited their own fares under 

with lea ther of suitable quality and color. T he dimensions 
are 8¼ ins. x 5~/4 ins. x 2¼ in s., and th e cubi:al contents about 
32 ins. The box is carri ed by a hollow handle at one corner. 
In the top surface of the box is a small opening or slot through 
which th e coin or ticket is deposited. In the latest improved 
forms, this slot is guarded with a system of carefully poised 
teeth of hardened steel. sharpened to a chisel point. and kept 
in place by their own weight and fine springs. These teeth 
give way to allow the entrance of any article of the thickness 
of writing paper up to the thickness of a coin, but once the 
article has entered the slot for a distance equal to the smallest 
fraction of an inch, the teeth instantly grip the article and it 
cannot be withdrawn. Less than ¼ oz. downward pressure 
will defl ect the teeth, but by actual test they will r esist 300 lbs. 
r everse st rain. \Vith the present box the company is absolutely 
certa in that if the fa re in the form of coin or ticket is once in­
serted in the slot, no matte r how slightly , it cannot be with­
drawn, but must pass wholly within the box. 

After the coin or t icket has dropped through the slot it is 
caught in a small compartment forming the upper portion of 
the box. This receptacle is fi tted with small glass windows, 
which enable the conductor to scrutini ze the fare deposited and 
detect any attempt to defraud by passing spurious coins or 
tickets. The fl oor of this compartment is a tipping table or 
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trap, and after the conductor has satisfied himself as to the 
genuineness of the fare, he pushes a button in the top of the 
box, thereby tipping the trap and causing the fare to fall 
through into the lower compartment or magazine, where it re­
mains until the box is opened by the comptroller's department. 
The company is thus asured it is receiving every fare collected. 

The box is usually carried by the conductor in his left hand, 
leaving the right hand free to make change, give signals, -e tc. 
The box is presented to each passenger, who places the fare, 
either cash or ticket, in the opening on the top of the box. 
Strict injunctions are given that the conductor must not handl e 
the fares. If a passeng·er requires change, the conductor must 
give the passenger full change and the latter then places the 
fare in the box. The box generally used throughout the Do­
minion is made by the Coleman Fare Box Company, of Totten­
ham, Ont. Can. 

The question was asked at the Phi ladelphi a convention of 
the Street Railway Accountants' Association of America if 
the box method of collecting fa res was slow, to which question 
W. G. Ross, managing director of the Montreal Street Railway 
Company, and the writer, replied in the negative. The box 
system is not of itself appreciab ly slow, but it should be remem­
bered that the conductors of this company a re not only , re­
quired to collect fares and give signals, but to sell at least five 
different clas~es of tickets and issue transfers. 

Under the terms of its franchise, the Toronto Railway Com­
pany is required to sell five different rates of fares on the cars, 
and the conductors have to carry from $20 to $25 in tickets and 
change. In order that they may have sufficient money, the 
company loans each conductor $25, taking his receipt and a 
bond from one of the lead ing in surance and indemnity cor­
porations. 

The manner of handling, distributing and accounting for the 
boxes is as follows: \Ve requ.ire twice as many boxes as there 
are conductors operat ing cars. T hus, one set of boxes is always 
out on the road whil e the other set is being empti ed in the 
comptroller's office. 

A n empty box is given to each conductor when he sfarts on 
his run by the car starter at each depot, who enters on a prop­
erly ruled sheet, the conductor's badge number, the car num­
ber and the box number ( each box bears a separate number). 
\\Then the bJx is returned at the end of the run, the starter en­
ters on the same sheet th e number of trips made on the nm 
and th e number of trip s lost, if any. T his sheet is reproduced 
on the following page. It wi ll be noticed it is divided into two 
divi sions bv a double rule clown the center. The starter fill s 
up the col~mns in the i'i.rst divi sion as just described, and at 
the encl of the clay the sheets a re sent with the filled boxes to 
the comptroller's office fo r the additional entries, as shown in 
the second division, which are made as the boxes are opened 
and the contents counted. 

As the boxes are tu rned in to the car starter's office at the 
encl s of the runs, they are stacked in regul ar order by routes 
on special ra ::ks or trucks, shown in one of the illustrations. 
Similar trucks are used at all depots and in the comptroller's 
office for handling the boxes. Each truck holds about 200 
boxes. T he filled boxes are collected from each of the depots 
by two men, known as the box collectors, who use a special 
car fitted up for th is work, and a re delivered at the comp­
troll er's office. At the encl of each clay, after the boxes have 
been opened and the contents counted by the accounting fo rce 
( in the manner to be desc ribed) , the empty boxes are replaced 
on the trucks, whi ch are then run into a special vault in the 
comptroller's office, and the combination of the vault is locked. 

The box collectors arrive at the office about 8 o'clock in the 
evening. They unl ock the vault, draw out the trucks contain­
ing the empty boxes and arrange the boxes in regular order 
on the racks of the trucks to meet the requirements of the car 
starters at each of the fi ve different car houses. They then 

place the empty boxes on the special car and deliver them to 
the starter' s office at the different car houses ready for dis­
tribution to the individual conductors in the early morning. 
A t the same time the coll ectors leave the empty boxes, they 
coll ect the boxes that have been filled during the clay, and they 
take car e to bring back a filled box fo r every empty they leave. 

\ Vhen the fill ed boxes are brought back to the comptroll er's 
office they are assorted and placed in order of their run m11n­

ber and route on the trucks. \Vhen this work is completed the 
trucks a re again nm into the box vault, the doors are locked, 
and the trucks remain there until the cashier opens the vault 
in the morning ancl the clerks bring out the trucks. This is 
the regular routine for every night. The two collectors work 
from 8 o'clock in the evening till about 4 :30 in the morning 

TRUCK USED FOR I-L\l\'DLING FARE DOXES, TORONTO 
RAILWAY 

delivering the empty boxes, collect ing the fill ed ones and ar­
ra nging them on th e trucks in the comptroller's office ready for 
the count in the morning. 

vVh en the accounti ng force arrives for the morning's work 
the boxes are opened by two clerks at a long tab le, and the 
t ickets and cash contents are separated. The coins are passed 
to a cash counter and the tickets to the ticket counters. Owing 
to predominance of ticket fa res on thi s road, one cash counter 
can keep pace with three ticket counters. T hi s is not only clue 
to the greater number of tickets, but also to the fact that each 
ticket clerk has to count and record under its proper column 
the number of each of the seven different classes of tickets 
that may be conta ined in the box g·iven her. T he contents of 
each box is, of course, kept separate during the count. The 
result of the count is then set clown opposite the individual box 
number in the second di vision of the tally sheet previously 
mentioned. \Vhen the contents of the boxes for each route 
have been counted and entered on the sheet, the sheet is 
summed np, and we thus obta in the earnings of each par­
ticula r route. 

In this connection especial attention is directed to the fact 
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INSERTING COIN IN FARE BOX 

that from this single tally sheet we 

Statement for __ _ 

BADGE Cu 
No. No. 

obtain all the information necessary to 
determine the record for each day by 
each route of the number of cars run 
out, the number of trips run, car-mile­
age, car-hours, income per car, per 
car-mile and per car-hour, and in addi­
tion, it is used to check the number of ho 
motormen recorded daily by the timekeep 

urs of conductors and 
er. 

At the present time we have three cash 
te rs, and they are employed from 8 :30 

12 :30 noon, counting the previous day's 

and nine ticket coun-
m the morning until 
earnings, which aver-

age about $8,000 per day. 
but The cash counters count their cash 

checked by weighing first by themselves 
caries' scales and subsequently in the cas 
pair of scales. The result is that the ba 
ages of silver without any hesitancy wha 

once, but this IS 

on a pair of apothe-
hier's office by a finer 
nk accepts our pack-
tever. 
he \Vhen each route has been counted, t 

collects the bags into which each of th 
deposited the tickets as counted. Thes 
cashier's office with the cash counted on 
packages of silver are checked by weigh 
bags of tickets are also checked by weig 
that our tickets vary very little in weigh 
experiments we have arrived at the aver 
sand tickets. We find we can check th 
weighing to an exactness of three 
Confirmatory experiments are conducted 
we are prepared for any slight variation 
weight of 1000 tickets through a new i 
put out or on account of wet weather. 
been weighed, the assistant, with the aid 
chine, obtains the number of tickets in e 
by weight, and from the earnings clerk 
which the ticket counters have returned 
stood, of course, that the weight does no 
but only the total number of tickets. If 
ticket fares return ed to the earnings c 
figures obtained by weight, we are able to 
by multiplying the total of each class of 

cashier's assistant 
e ticket counters has 
e are taken into the 
the same route. The 
t, and the individual 
ht. We have found 
t, and as a result of 
age weight per thou-
e count of tickets by 
places of decimals. 
twice a week, so that 
that may arise in the 
ssue of tickets being 

The tickets having 
of a calculating ma-
ach bag as indicated 

obtains the figures 
It will be under-

t che::k the earnings, 
the total number of 

lerk agree with the 
obtain our earnings 

tickets by its respec-
tive value and adding all together. 

1cl tickets, The enti re day's receipts , both cash a1 
the cashier's care until after the cash ha 
checked, when the cash is taken to the 
are taken to the basement and burned in 

remam Ill 

s been weighed and 
bank and the tickets 

a special ticket-de-
stroying apparatus, wh ich was described in the last is sue of 
the STREET RAILW Av JO URNAL. 

In conclusion, it may be said that the foregoing is a state• 

INSERTING TICKET IN FARE BOX 

___ ___________ 190 

TRIPS 
TRIP TRIP CASH TICK2T TOTAL 

C ON-

Box Nos. DUCTOR' 

CARD 
Los R UN FARES FAR2S P ASSESCER R2rORT 

I 

ment of the entire routine, and 
the entire office force engaged in 
handling, counting and checking 
our ticket and cash fares from 
the passenger to the bank or the 
furnace, and in determining our 
daily gross receipts, which now 
average approximately 1600 

coins and 6400 tickets in seven 
different denominations. 

HANDLING FARES ON THE MON-
TREAL STREET RAILWAY 

By H. E. Smith, Comptroller 

The Montreal Street Railway 
Company has been using the fare 
box, or "coffee pot," as our 
.friends in the States are pleased 
to term it, since the inception of 
the road, and we have found it 
a most excellent way of con-
verging fares directly from pas-
sengers to the company. 

In collecting fares, the con-
ductor presents his box to pas-
sengers, who place their own 
fares therein. On no account is 
the conductor allowed to handle 
fares between passenger and box. 
The box is so constructed with 
a patent top that it is impossible 
to extract fares once put in, ex-
cept m the legitimate way. 
\Vhen not 111 use, the box 
hangs on a hook just inside the . 
rear entrance of the car, close to 
where the conductor stands. All 
our fare boxes, when purchased, 
are numbered on a small brass 
plate attached to the back of the 
box underneath the handle. 

Every conductor that takes 

__ Route 

MOTORS 

No. of Cars run ou1 

Av, No. Cars 

No. of trips 

No.of miles 

Cents per mile 

Av, per Cu 

FARES AM( l'ST 

X ~ •,i; -= 

x4 -
X 3 ~ .co 

X 3;. ,.. 

X 2½ -
X 4 0 

x:\Ji,_=-

TOTAL 

x5 -
TOTAL 

Employet'~ Night Cars 

TOTAL 

-- ,'PT..,.,n~ 

No , of Cars run out 

Av. No. of Cars 

No. of1rin<; 

No. ofmilie-s 

~ entsn..rmile 

A,, per Car 

FARES A\fJL'ST 

X 4~ -

x< -
x 3}t"' 

X 3,t "" 

X 2), • ,, 
x3}\ .. 

T OT \! ., -
T on,L 

Emplo_\'t't''i X ii:h1 Car.; 

T OTAL 

MOTORS AND TRAIL RS 

Tickets 

Ca,;h 

TCIT~L 

N ight Car. 

T l.)TA.L 

DAILY TALLY SHEET, 
TORONTO RAILWAY 



JANUARY 27, 1906.] STREET RAILWAY JOURNAL. r39 

out or relieves a car is given a box, the number of which 
1s ente red on a form (Fig. r), together with badge 
number, nm number and time out. This sheet 1s 
headed up with the name of the line, the day and date, 

balanced against the cash and handed over to the ticket coun­
ters at the sides of the table. The cash is then put up in en­
velopes of $1 and $5 each, weighed and handed to the cashier. 
The $1 envelopes ar~ for sale to the conductors for change, 

No ..... ffiOfiT,REAL.t ST REET ~AIL.tWAY CO. Sheet No . ..... . 

Received at R.O. 

M. 
Earnings 

F.No.-n . day 

Box Badge Ruu 
TIME. 

Em-
ployees 

No. No. No. 

I OUT IN Tickets 

I 

-

Total 

Cneck< kl by 

CASH 

5c. 4½ I 
I 

Line. 

190 
Opened by 

Cash Counter 

FARES 
TICKET 

4 I 3¼ I POf>i"'N II 
I I II 

Out Cl Pfk 

In Cle1k 

I 

TOTAL Comps. 

2 ½ 

.......... 

I 

FIG. 1.- SHEET FOR KEEPING RECORDS OF FARE BOXES AND THEm CONTENTS 

and whether "regular," "relief" or "extra," separate sheets be­
ing used for each class. When· boxes are returned, the "in 
time" is marked, and they are put up according to "streets" or 
"lines" and sent to the receiving office, where they .are opened 

and th e $5 envelopes are deposited in the bank. The tota l 
amount of each day's cash receipts, made up of cash fares, 
ticket sales, etc., are deposited in the bank on the following 
clay by the cash1er. 

IF, No. 5.1) 

MONTREAL STREET RAILWAY COMPANY. 
SUMMARY OF EARNINGS, aay,_ 

C n Counter as FrU11J ................. m To Count No. 

FARES. FARES. 
Enu,toyee CW! TICKETS. Comp5 Emp C.UH TJCh.ETS Compr 

I I I Postmen 3)i l 
TOTAL 

PosfmH, 3¼ 
TOTAL 

r ~ A °4 A ,t)i 2 ½ Sc. 4 ¼ 4 3)i 2 ½ 

I I I I 
--'---

FIG. 2.- FORM ON WHICH IS MADE UP SUMMARY OF EARNINGS FOR EA CH DAY (INFORMATION TAKEN FROM FIG. 1) 

and contents empt ied on large tables. A t the same time a 
clerk separates cash from ticket fares. The cash is counted 
at the ends of the table and tickets along the sides. As the 
cash is more quickly counted than tickets, the cash counter 

Montreal Street Railway Company. 

SUMMARY OF E A RNI NGS. 

day ... 

FARES. 
Sheet 

CA">H TICKETS 
No. 

5 c- 4 1/6 4 3)i Postmen , 3~ 
TOTAL 

2 ½ 

.. Line 

Comp~ 

FIG. 3.-FORM FOR SHOWING TOTAL FARES O N EACH LINE 
(INFORMATIO N TAKEN FROM FIG. 1) 

takes the sheet fir st, and as he fini shes counting contents of 
each box, h e enters the result in the column for that purpose 
opposite the box number. When the cash contents of all the 
boxes on the sheet have been counted, the sheet is totaled and 

T he ti ckets as they are counted are dropped into paper bags, 
one of which stands a t the side of each counter, and the totals 
of each class of tickets are entered on the statement in their 
respective columns. The statement is then totaled to show th e 
number of each class of fare s coll ectecl and the total fares col-

Montreal Street Railway Company . 
Earnings for 190 

F IG. 4. - FORM FO R SH OWING FA R ES AN D EARNINGS FOR ALL 
LINES (COMPILED FROM TOTALS ON SHEETS FIG. 3, AND 

TOTALS l\I UST BALANCE WITH TOTALS ON FIG. 2) 

lected in eac h box. The bags of tickets a re in turn sealed up 
in the presence of cash counter ( a slip giving the number of 
tickets therein h avi ng Leen previously enclosed by each coun­
ter in hi s o,vn bag) and pl aced in the cashier 's vault, to be 
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checked later by weight, and then sent to the power house and 
burned. 

T he tota ls of each class of fares , as shown on the form ( Fig. 
1), a re then transferred to the form ( Fig. 2), which repre­
sents the amount of cash and tickets counted, and from which 
the earnings for the day are compiled. 

The form s ( Fig. r) are then assorted according to lines or 
streets and the totals transferred to the form (Fig. 3), using a 
separate sheet for each line, in order to show the total number 
of fares collected on each line. 

The totals from these sheets are in turn transferred to the 

MONT REAL STRE ET RAILWAY COMPAN Y 

CARS AND T RI PS RU N . ____ 190 

RO UTE 

A'.\iHERST, 

C l '\", BE .-\V C: R HAl,L& DE 

FARE COLLECTING* 
BY D. l\I cD OKALD, M. I. E . E ., Manager, 1Iontreal Street Railway 

The collection of fares is a very important and interesting 
subject, and too much cannot be said or written about it. If 
the same amount of deep thinking that is being constantly 
given to the less important technical questions. should be de­
voted to the consideration of our modes of collecting fares, the • 
results would, I am sure, prove marvellously profitable to most 
companies. After more than half a century's experience in 
operating of street cars, it must be admitted that our so-called 

systems of collecting are perhaps the most defective 
part of our organizations. 

If the losses incurred yearly by the missing and 
purloining of fares could be computed with any de­
gree of precision, the revelation would prove astound­
ing to us all. This large and expensive "X" which 
managers agree to call 5, Io or I 5 per cent, amounts 
in most cases to a larger sum than most street rail-

FIG. 5.- DAILY TRIP SHEET FROM SUPERINTENDENT'S OFFICE, 
GIVING OPERATI N G DATA FOR U SE IN ACCOUNTING 

DEPARTMENT 

ways pay in dividends, and the comparison presents 
itself still more strikingly when we consider that what­
ever part of this dead loss we can succeed in saving is 
not only an increase of earnings but a clear nek benefit. 

balance sheet ( Fig. 4) opposite their respective lines, values 
computed and the total earnings of all the lines balanced 
against earnings, as shown on the form ( Fig. 2). From the 

It is hardly necessary to go into the detailed enumeration of 
the different ways in which our "little grains of sand" are 
being gathered up to the present time. Their inherent defects 

No. F. 70 :MONTREAL STREET RAIL ""W" .A. Y 00:MP .A.NY Weather 190 
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PREVIOUS YEAR. 
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-

F IG. 6.- DAILY CO MPA RATIVE STATEMENT OF EARNINGS FOR ENTIRE SYSTEM BY LIKES (MADE UP FROM FIGS. 4 AKD 5) 

information contained on the balance sheet ( Fig. 4), and daily 
trip sheet from superintendent's department (Fig. 5), the daily 
comparative statement of earnings, etc. ( Fig. 6), is compiled. 

•• 
City Treasurer Coady, of Toronto, has prepared a statement 

showing the city's per c: entage on the gross earnings of the To­
ronto Railway Company for last year and the preceding five 
years. The figures indicate the steady growth of the passenger 
traffic on the Toronto Railway, and as compared with the per­
centage of 1900, the city received over double the revenue last 
year. Mr. Coady also attaches a statement showing the gross 
earnings of the company and the city's percentage during De­
cember of last year, and for the same month during the five 
preceding years. A n increase of over $9,000 has been made in 
six years. Following are the figures: 

Year 
1905 . ... . . . ..... ...... . ............................ . 
1904 ...... ...... ..... . . ... · ......................... . 
1903 ...... .. .. .. ................................... . 
1902 ............ . ............... . .................. . 
1901 ................... . ...... . .................... . 
1900 . .. ... ......................................... . 

December, 1905 
December, 1904 
December, 1903 
December, 1902 
December, 1901 
December, 1900 

FIGUR E S FOR DECEMBER 

Gross Receipts 
$243,764.78 

214,521.63 
191,967.52 
170,082.07 
146,615.50 
129,910.13 

Total 
Percentage 
$292,706.72 

249,511.42 
206,532.81 
165,172.69 
145,209.24 
127,128.10 

Percentage 
$19,501.18 

17,161.73 
15,357-40 
13,606.57 
11 ,729.24 
10,392.81 

are so patent and publicly known that any one of our patrons, 
so disposed, can relate to us precise information about them, 
without, however, being able to suggest any effective remedy 
for the evil. Therefore, to save time, I will limit myself to a 
short mention of the different systems that you all know so 
well, just to help us face this difficult question in the proper 
manner. 

First-The Register: On this Continent the register seems to 
have proved the most acceptable to American companies, who 
are far from being satisfied with its elastic guarantee. The 
exhaustive reports of our secret service reveal too clearly how 
often it is beaten and tampered with, to enable us to recom­
mend it as anything like an ideal system, and the missing of 
fares, especially in crowded cars, is not diminished by its op­
eration, although it must be said that outside of rush hours its 
automatic figuring does assist the conductor, to a certain ex­
tent, to keep tab on new arrivals. Owing to the increase in 
the use of tickets in the United States, the register is daily 
becoming less satisfactory. The register is, however, accepted 
and tolerated for want of a better method. 

Second-Fare Boxes: The portable fare box ( carried by 
conductors) is generally adopted on the Canadian side of the 
line, and the best argument in its favor is, perhaps, that the 
fare receipts, by the use of this box, are prevented to a great 
extent from straying into the pocket of a third party and go 
direct from the patron's hand to the company's office, which is 
a considerable advantage. Another point in favor of the box 

* A paper read before a meeting of the Canadian Street Railway Associa­
tion, held at St. Catharines, Ont., Dec. 14 and 15, 1905. 
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is that the fare must be deposited in the box by the passenger, 
and if this is not done the patron is immediately made aware 
of the fact that the conductor has fai led in his duty. As to 
preventing the missing of fares, it cannot be sa id that the box 
system is any more effective in this respect than the register. 

Third-Receipt System : The European system of giving a 
rece ipt to each passenger for his fare and having inspectors to 
control the issue of said receipts, is another mode of collect ing 

' ,. E:M 

j ., 
~ 

I 

. - 7•:s· 

·2' 

city service it is very much disliked by pc>ssengers who protest 
against being disturbed or annoyed on short trips to produce 
their receipts fo r inspection. Aga in, the missing of fares is 
not safeguarded by the use of this system, and the failures to 
collect in rush traffic are just as numerous as with our A mer­
ican systems . 
. Fourth-Prize Systems: The system of giving prizes to be 
drawn for by holders of receipt coupons is claimed to be an 
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wh ich has only met with partial success for many reasons. 
The fact that the inspector can only check a small portion of 
the receipts issued renders it very undesi rab le, and the com­
plete checking of all receipts, which would require a very large 
number of inspectors, would only lead to a greater difficulty, 
likely to a mutual understanding between ca reless inspector s 
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and conductors, which would prove equally disastrous. The 
reissuing of receipts already used and the difficulty of prevent­
ing this abuse is another great defect in this system. 

The write r has had considerable experience in the general 
working of the receipt system on a large number of European 
roads, and is of the opinion that this mode of co llect in g is 
fa irly adaptable to long suburban or interurban runs, but in 

improvement on the receipt system, but even if this lottery 
business could be legally practiced irr our country, it would only 
partia lly protect against the losses above mentioned. 

T hese th ree or fo ur different ways of collecting a re the 
most in vogue, and we are forced to admit that they are, one 
and all, essentially deficient. Each and every one of them im­
poses a well-nigh impossible task on the conductor, who by 
these methods cannot be strictly held to the integral collect ion 
of a ll his fares. Twenty-five people enter a car and pay their 
fa re, twe.rity-five more a re taken on in the next few blocks, and 
after they •have been well mingled and mixed up with those 
who have a lready paid, the poor conductor is expected to go 
and pick them out without missing any; a very difficult task 
whi ch must, perforce, be only partly accomplished. 

T he above facts have forced us to the conclusion that our 
modes of collectin g up to recently are unbusinesslike and im­
practical, and that to improve them we must furnish our co n­
ductors with some systematic means of fo llowing this co llection 
of fares and prevent that doubtful and groping sentiment that 
places them now at the mercy of forgetful or ill-disposed pas­
senger s. 

T he only ideal system of collecting in vogue to-clay is the 
positive system, as it is worked on subways and elevated rail­
ways, where passengers have to pay before entering the car 
on whi ch they des ire to travel. We are a ll thoroughly con­
vinced that the application of this system to our surface opera ­
tion, if it were practicable, would be a source of great benefit, 
and we would immediately cease to have tribulations on this 
subj ect. Unfortunate ly, it is not possible to adopt this method 
iptegrally on surface cars, but we are persuaded that the best 
means of improving our fare collection is to adopt the elevated 
system, in so far as possible. 

With this idea in view, we are at present experimenting with 
a new make of car in Montreal, that permits of the appli ca­
tion of a very positive mode of co llect ing, the nearest approach 
to the exemplary system above mentioned. These new cars, 
known as the "Pay as you enter cars," have been in operation 
for severa l months and are giving good results. Our com­
parative statement shows that earnings on this style of car a re 
much higher than on · other cars where collecting is done in 
the old way The new car ha s in place of a 5-ft. platform, one 
of 7 ft., and instead of the ordinary door placed in the center 
o_f the end th ere are two doors, the brass railing leading up 
from the steps dividing the platform into two aisles. The 
door to the left is to be uti lized by persons entering the car 
and the other solely by those who desire to leave. This is ar-
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ranged and made arbitrary by the fact that while one of th ese 
doors opens inwardly only, the other opens or:.ly outward. 
\i\Then a passenger steps on the platform, which is amply large 

for thirty adults, he is met by the conductor who requests a 

REAR PLATFORM OF "PAY-AS-YOU-ENTER" CAR, SHOWING 
P OSITION OF CONDUCTOR AND PASSENGER WHEN 

PAYING FARE 

fare before the passenger enters; in other words, the platform 
is the pay office on the car. The passenger then passes on 
through the entrance door into the car, from which he may 

INTERIOR "PAY-AS-YOU-ENTER" CAR, SHOWING ARRANGE­
MENT OF SEATS; ALSO EXPERIMENTAL FLOOR OF 

RUBBER TILING 

make his exit at any time, either by the front entrance or by 
the rear door designed for the purpose. 

The conductor having no fares to collect from passengers in 
the car, can remain at his post on the platform, giving such 

attention as is necessary to the passengers getting on or off 
the car. The conductor is also provided with a receptacle into 
which the fare box fits, so that he may when necessary have 
both hands free and at the same time not miss fares. As these 
cars are a ll provided with electric buttons as well as the usual 

REAR PLATFORM OF "PAY-AS-YOU-ENTER" CAR, SHOWING 
EXIT AND ENTRANCE PASSAGEWAYS 

signal cord, the passenger can easily and at all times make 
his desires known without having the conductor at his elbow. 

Another improvement in the new design is the exit from the 
front platform. This portion of the car being more spacious 
than usual, not only gives the motorman ample room, but he 
is also divided from the rear portion of his platform by a brass 
railing. At the motorman's foot is a catch which when re­
leased by pressure throws open the door automatically, thus 
making it unnecessary for the man in charge of the motors to 
even raise his hand or turn his head. 

In view of the fact that serious accidents on street cars 
happen at the back platform when the conductor is busy col­
lecting fares inside the car and unable to properly gage stops 
and starts, the new design is considered most important. 

The saving of time is also a great advantage, as passengers 
begin to enter immediately the car stops, without having to 
wait for passengers getting off. The moment intending pas­
sengers are all sa fely landed on the platform the car is started, 
and in a few seconds after this fares are all collected before 
reaching the next stop. 

A large number is painted on the front dash of the car so 
as to indicate to intending passengers, who can see it blocks 
away, that a new style of car is coming, or "Get your fare 
ready, please," and it is pleasing to note how quickly they do 
prepare and how quickly the ten, fifteen or twenty passengers 
can pay their fare and be serYed ,Yith transfers ,Yith this sys­
tem. 

\i\Te are of the opinion that to improve our mode of collecting 
fares and save our losses, a radical departure must be made 
from the old method, and we must, by the adoption of a posi­
tive businesslike system such as prevails in all other lines of 
transportation and regular business, get the best hold possible 
on our well-earned receipts, for, if we do say it ourselves, 
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•'We deliver the goods every time," and where can you get 
, better value for your money? 

In connection with Mr. McDonald's paper are presented 
several illustrations which explain the details of the platform 
and interior arrangements on the new "pay-as-you-enter car." 
In conjunction with some of the new types of cars the Montreal 
Street Railwa·y Company is trying the experiment of using 
rubber tiling for the car floor. This tiling is a special com­
position of rubber, vulcanized to a certain degree of firmness, 
sufficient to give slightly to the pressure of the foot. The til ­
ing is made in the sh~pe of male and female interlo:king Mal­
tese crosses of various colors, and gives promise of affording a 
non-slipping, cleanly and durable flooring. The tile is made 
by the Gutta Percha & Rubber Manufacturing Company, of 
Toronto, Montreal and New York. 

'.' 
PRESENT RAIL-JOINT PRACTICE IN GERMANY 

At the tenth annual meeting of the Verein-Deutcher-Stras­
senbahn-und-Kleinbahn-Verwaltungen ( German Street and In­
terurban Railway Association), Arthur Busse, ober-ingenieur 
of the Grosse Berliner Strassenbahn, presented a summary of 
German rail-joint practice derived from the reports of 119 

,railways. 
It appears that in service which does not require heavy cars 

operating on frequent headway, and where a hand brake satis­
fies normal braking conditions, the ordinary angle-plate joint 
is still satisfactorv. However, where heavy rolling stock is 
used and there is· considerable vehicular traffic, some special 
form of rail-joint is necessary. Quite a number of railways 
are using 15-m (49-ft.) rails, and the rail mills have been re­
quested, though without success, to quote on 18-m ( about 58-
ft.) rails. Opposite joints have been used to so1;1e extent, but 
have not proved satisfactory, owing to the tetering of the car 
when the joints get low. 

\\Then laying new track, it is the almost universal custom in 
Germany to smooth off, by filing or milling, the heads of the 
rails near the joints after making the joints. It is desirable to 
repeat ·this after the track has been in use for a week or two, 
because at the end of this time slight inequalities develop, which 
should be removed promptly. It is also a common practice to 
machine the rails when making angle-plate joints, so as to 

secure a good fit. 
.No one type of joint is best for all conditions. Among those 

which have proved very satisfactory is the Melaun rail-joint , 
which was described in the STREET RAILWAY JouRNAL of June 
25, 1904. This joint is especially desirable for use in asphalt 
paving on account of the minimum disturbance which it re­
quires in the paving. Berlin is the only place where this joint 
has been in use for any considerable length of time ( since 
1901) under exceptionally severe conditions on lines with 28-
second to 60-sccond headway. The makers of this joint guar­
antee to keep it in perfect condition for four years, no matter 
how severe the service may be. The Grosse Berliner Strassen­
bahn has installed a large number of Melaun joints on old track 
where the original Falk cast-iron joints had to be replaced. 
At first it was feared that the top piece of the joint would not 
wear at the same rate as the adjoining rail heads, but thus far 
no irregularities of this kind have been discovered. For new 
track it is customary to specify that the top piece of the joint 
shall be of the same material as the adjoining rails. The joint 
has also been successfully applied to broken rails and to rail s 
with low joints without di sturbing the rest of the track. About 
25 minutes are required to mill the rail ends for the reception 
of the joint, a1~d 35 minutes more for the complete installation. 
The cost of the current consumed by the milling machine is 
about o cC'nts, figuring- power at 2.25 cents per kw-hour. 

Three German roads have employed Falk cast-welded joints, 
namely, Breslau, Cologne and Berlin. The two first are well 

satisfied, and the Cologne management reports that of 750 
joints only one was ruptured in the winter and that one rail 
cracked for a distance of 40 cm (about 16 ins.) from the weld­
ing point. Experiments made on the broken rail showed that 
the welding temperature had not changed the nature of the 
material. The welded · joints, however, do not give perfect 
riding. The Grosse Berliner Strassenbahn has installed over 
10,000 cast-welded joints, but they have not given the desired 
results. They were first applied to old grooved rails on which ~ 

the original joints had worn out. Although this prolonged the 
life of the rails for several years, it would have been cheaper 
to have installed ordinary angle plates which would have given 
the same life. Applied to new rails, the Falk joint has not 
been able to prevent low joints nor the rails from working 
loose. It has also unfavorably influenced track repair main­
tenance. 

The Goldschmidt thermit process has also been adopted by a 
considerable number of German rai lways. In Berlin, where 
the work was carefully done, the thermit joint has shown no 
defects whatever under most severe service. 

A new electric welding process has been introduced by the 
Akkumulatorfabrik A.-G., Hagen-Berlin. Instead of using the 
alternating-current resistance method, employed in the United 
States and England, heat is secured by the formation of an arc 
between the rail and a carbon electrode. The welding appa­
ratus is contained in two cars, one holding the storage battery 
and the other a motor-generator set fo r reducing the trolley 
voltage to 60 volts. The Hagen Street Railway, which was the 
first to use this method, thinks very favorably of it. T he Grosse 
Berliner Strassenbahn has also tried it for 100 joints, some 
with soft material and others with hard material for the con­
nections. Joints made with the former soon showed signs of 
wear, but the latter are giving good service under severe con­
ditions. 

In conclusion, the report states that the wear of joints is less 
on a single than on double track, because on single-track roads 
the traffic is equal in both directions, so that the joints wear 
down more evenly than on double-track lines where the traffic 
moves in one direction. Single-truck cars are more injurious 
to joints than double-truck cars. On up grades the joint wear 
is less than on down grades or level track. As to the effect of 
sanding, observations show that if applied while braking, sand­
ing does not tend to extra wear on the rails except in emer­
gency stops, but the use of sand while running acts unfavorably 
on the rails and joints. 

SINK HOLE CAUSES TROUBLE 

The South Bend & Southern Michigan Railway has en­
countered more trouble at Hickory Creek. The huge culvert 
which has bridged Hickory Creek has given away and the 
company has sunk a few more hundreds of dollars in the hole. 
When the culvert was built the contractor said that it would 
neYer hold and was reluctant to build it according to the con­
tract. His judgment has proved good, and the culvert is sink­
ing. It has broken in the center and a gap of 2 ins. is apparent 
at the tip of the structure, while one of 8 ins. can be seen be­
neath. The culvert is almost 100 ft. long, and it was thought 
by the constructing engineers that it would support the fill 
which would have to be placed over it. The construction gang 
has run a temporary bridge over it and has been dumping earth 
on both sides in hopes of causing the earth to settle before 
they began to fill. T he earth has settled under the center of 
the culver t and the middle of the great piece of work is sink­
ing. The route will be changed to meet this new difficulty, the 
new one running through a neck of solid ground so that it .will 
lie possible to fill over the new culvert. It is said by engineers 
in charge that the work at Hickory Creek has cost the com­
pany $25,000 more up to the present time than the whole cost 
.originally estimated. 



144 STREET RAILWAY J OURNAL. [VOL. XXVII . No. 4. 

REPAIR SHOP PRACTICES OF THE MONTREAL STREET 
RAILWAY 

By gradual growth th e shops of the Montrea l Stree t Ra ilway 
Company have come to include a complete car-bui lding plant, 
an extensive mach ine shop and fo undry in which the company 

PARTIAL LY COMPLETED FIELD CO IL, SH OWI NG W RAPPI NGS, 
MONTREAL STR EET RAILWAY SHO PS 

makes most of the supply parts required by the mechanical 
departments, and a we ll-equipped repair shop for making re­
pairs to car s, trucks and elect rical equipment. T he plant as a 
whole is somewhat larg~r th an is usually fo und in connection 

necessa ry to operate ca rs fo r extended pe r iods with several 
inches of water over the t racks. The necessity fo r using salt 
on the track in considerable quantities makes the situation all 
the ha rder on ele:: tri cal equipment. To counteract these con­
ditions, the master mechanic, N elson Graburn, has been giving 
special attention to ways and means of fo rtifying fields and 
a rmatures against the excessive moisture, and has developed 
co ils both fo r fi elds and a rmatu res that are believed to be as 
nearly waterproof as human ingenui ty can make them. The 
deta ils may prove interest ing to other maste r mechanics who 
a re contending with simila r condit ions. 

The process of preparing fi eld coi ls is as fo llows: 
T he coils a re fo rmed of triple cotton-covered wi re, which is 

wound to form on an ordina ry lath e. A fter the coil is wound, 
and before any insula ting compound is applied, it is placed in 
an electrica lly-heated oven and kept in a temperatu re of 195 
<legs. F. for 5 hours. \ Vhile still hot from the oven, the coil 
is immediately submerged in a tank of armalac compound fo r 
5 hours. I t is then taken from th e tank, replaced in the oven 
and baked fo r about 2¼ hours at a temperature of 195 <legs. 
A fte r this baking, the coi l is covered with t wo pieces of 8-oz. 
canvas duck, the canvas having been previously dipped in com­
po~md and baked fo r 2¼ hours. The two layers of duck are 
cut on a form and are wrapped around th e coil, one on the top 
and one on the bottom, the twd layers overlapping each other 
by about r ¾ ins., so that even if the field is submerged in water 
to th ree-quarte rs of its thickness ther e is no joint in the canvas 
wrappings for th e moisture to penetra te. The canvas covers 
a re bound in place wi th asbesto s str ing. After the coil has 
been wrapped with the compound-soaked duck it is again placed 

DIPPING FIE LD COILS, M ONTR EA L STREE T 
RAI LWAY SHOPS 

TRANSFORME R D E VICE FOR T ESTI N G 
F:(E LD COILS, MO NTREA L STREET 

RAILWA Y SHOPS 

RE1IOVIKG C01I1IUTATOR CO LLAR, 
MONTR EAL STREET R.-\IL\\'A Y 

SHOPS 

with roads of similar size in the United Sta tes, and this is ex­
plained by the fact that owing to its location th e company has 
been th rown more or less upon its own resources in the matter 
of obtaining supplies, and has therefore gone into the work of 
manu fa ctur ing its own supply parts on a rather extensive scale. 

T his article deals particular ly wi th some of the practices 
and devices in the company's repair shop. 

P REPA RATION OF FIELD COILS 

The condit ions in Montreal are exceedingly se vere on motor 
par ts, especially in the spring, when the heavy snow tha t lies 
in the st reets all winter begins to melt, and oftentimes it is 

in the oven and kept at a temperature of 195 <legs. for 2¼ 
hours, after which it is immediately submerged in the com­
pound tank for 2 hour~, and is then again baked in the oven 
for 2¼ hours at the same temperature. The coil is then re­
turned to the winding room and is reinsula ted with coarse 
linen tape I in. wide. A ft er the wrappings of tape have been 
applied, the coil is sent to the oven fo r another baking of 2¼ 
hours at 195 <legs. and is resubmerged in the compound tank. 
It is then r eturned to the winding room fo r a second braiding 
of tape, a fter ,vhich it is submerged in co mpound and finished 
with a heavy coating ,of a sphaltum paint. 
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It will be noticed that the process includes more frequent 
bakings and dippings than are usually considered necessary, 
but the experience in Montreal has been that each step of this 
process is fully justified by the greatly increased moisture-re­
sisting qualities obtained in the completed coil. A point worthy 
of notice is that after repeated experiment and comparison it 
has been found that conspicuously better results have been ob­
tained by drying out the coil in the oven in each instance be­
fore the submersion in the compound, as the coverings of cotton 
and canvas appear to absorb the comp ound more thoroughly 
if the compound is applied while the wrappings are still hot. 
The repeated heatings also serve to drive out all moisture at 
each step in the process of manufacturing the coi l, so that 
when the final coat of asphaltum paint is applied there is abso­
lutely no internal moisture between the wrappings of wire or 
between the individual coats of varni sh. 

Summed up, it may be said that the successive dippings have 
the effect of thoroughly impregnating the cotton and canvas 
coverings with the compound, and the bakings serve not only 

INTERIOR ELECT RIC\LLY HEATED BAKE OVEN, MONTREAL 
STREET RAILWAY SHOPS 

to drive out all moisture but also to harden the different coat­
ings, the process as a whole tending to give a coi l that is as 
nearly a hard homogeneous waterproof mass throughout its 
entirety as it is possible to obtain. In proof of the efficacy 
of the process, it may be stated that since its introduct ion the 
number of field s sent to th e shops for repair has decreased 75 
per cent, and in conj unction with the method of treating arma­
ture coils has resulted in a reducti on of about $1,000 per month 
in maintenan ce of electrical equipment. 

At fir st thought, it might be assumed that the so mewhat 
lengthy process of preparing field co il s as outlined would ma­
terially increase the cost of manufactu ring the coi ls. As a 
matter of fad, the actual cost of turning out a completed coil 
has been considerably reduced. Thi s is explained by the use 
of cheap cotton tape at IO cents a yard as a substitute for 
rubber or other expensive makes of prepared tape which cost 
from 25 cents to 35 cents a ya rd. Jn proof of thi s reduction, 
the following statement is taken from the shop reco rds: 

COST OF :11 IATERIAL FOR I NSULATING FIELD COlL OF GE 1000 
OR GE 67 TYPE BY OLD PROCESS 

2½ lbs. rubber friction tape at 27 cents a pound ( about I yd. 
to a pound) ...................................... ..... $0.68 

r-6 gross r¼-in. cotton tape at $r.50 a gross................ .25 
½ yd .. 005-in. brown paper at 12 cents a pound. . . . . . . . . . . . . . .06 

Total ................... , ....................... , ... , ..... $0.99 

COST OF MATERIAL FOR INSULATING SIMILAR COIL BY NEW 
PROCESS 

1-6 gross r¼ -in. cotton tape at $1.50 a gross ................ $0.25 
I yd. 8-oz. canvas duck.................................... .IO 

Half ball twine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .05 

Total ..... ............. .................................. $0-40 
For the two processes, the cost of the wire, compound and 

labor will be practically the same. It may be that if the suc­
cessive bakings and dippings are carried out as outlined that 
the cost of labor wi ll be !:lightly higher for the new process, 
but even a llowing for any additional labor and other expenses 
incidental to th e new method, a far superior coil can be pro­
duced for not to exceed h,alf the cost of the more common 
process, providin g, of course, cotton tape is used in place of 
rubber. 

At a recent test, a . field coil prepared according to the new 
method described was submerged in water containing 5 per 
cent salt for six weeks, during which time it was subj ected to 
a constant current of 150 amps. at 500 volt s, and the coil then 
measured 4000 ohms on insulation test. .It may be stated that 
the process is appl ied in the :Montreal shops ·to the manufac­
ture of coi ls for some eight or ten different types of motors, in-

\\' l NDING ARMATURE COILS, MONTRE,\ L STREET RAILWAY 
SHOPS 

eluding most of the older and modern types of \,V es tinghouse 
and Genera l E lect ric apparatus. 

TESTING FIELD COILS 

vVh en a fi eld coi l is received at the shop s for repair, it is the 
pr~ctice to first t est it to see if it is fit for repair. For making 
this test, and a lso for testing completed fi eld coi ls, a home­
made device is used. T h is consists of a laminated core made 
in the form of an inverted horseshoe, with a movable lami­
nated section to bridge over the two ends of the shoe. The 
coil to be tested is placed over one leg of the shoe and the re­
movable laminated section is placed in position, the hor seshoe 
with the adjustable bridge thus forming the primary and the 
field coil to be tested the secondary of a static transformer. 
An alternati ng current at 52 volts ( obtained from a 1000-volt 
li ghting circuit through a step-down transformer) is then 
passed through the device and the condition of the coil is read 
on an alternating-current ammeter. 

It has been the experience at l\Iontreal that it is uneconom­
ical as well as unsatisfactory to attempt to retape old fie ld-coil 
wire in the effort to make new coils from old wire. In the 
first place, it has been found practically impossible to properly 
clean all the old insulation from the wire, and in the second 
place it is next to impossible to retape the old wire in a satis­
factory manner. Coils that were made a few months ago from 
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old wire on th is road are now coming into the shop with the 
insulation all through the coil practically ground into dust. 
\ i\Then the turns of wire are separated, this old insulation can 
be eas ily stripped from the wire with the fingers. Mr. Graburn 

sideration the labor item, this works out as follows: Taking 
the cost of new cotton-covered wire at 19 cents per pound, and 
allowing 54 lbs. to a coil, the cost of material for forming a 
coil from new wire will be $10.26. Taking the scrap value of 

copper wire at 16,½ cents, the 
value of the copper in an old 
coil will be $8.91, but in com­
paring the two processes, it is 
necessary to add to this latter 
figure the cost of 4 lbs. of tape 
at 90 cents a pound, or $3.60, 
making a total of $12.51 as the 
value of material in a coil 
formed from old wire. This 
gi-ves a balance of $2.25 on ma­
terial alone in f;_i.vor of scrap­
ping the old coils and buying 
new covered wire for making 
new coils. Of course, this cal­
culation hinges entirely on the 
relative values of copper wire 
when new and as scrap. 

TRANSFORMER FOR TESTING ARMATURES, 
MONTREAL STREET RAILWAY SHOPS 

HANDY AIR-GAS FURNACE, MONTREAL 
STREET RAILWAY SHOPS 

ARMATURE COILS 

The process followed in wind­

draws the conclusion that tape cannot be applied to the old 
wire with any degree of success. 

Moreover, aside from the quality of the coil after it is fin­
ished, it is held that at the Montreal shops at least it costs 

ing coils for armatures is as 
follows: The coils are formed of triple-covered cotton wire on 
forms in the usual manner. After the coil is formed, it is baked 
in the oven· at a temperature of 195 <legs. F., and while hot is 
submerged in armalac for 2 hours, after which it is returned 

I 

"t 
I 

·~ ' .. ',~ . . ·"> ' .. ~~~ j 
i-------~~-

-----------------10}-· ________________ _, 
LO:XGITl'l>IXAL SECTION 

t---"r===;=r======>======;===----r---l-~1--[I 
~ 4-+..44-+- 3!"'-----1-~ 

.JJ .. ~ 

I I 

~~-~~Wi~~~-~~-~J_ j 
Strel't Uy, Jo urnal 

PLAN 
With Slate Hemoved 

DETAILS OF FUSE BOX, MONTREAL STREET RAILWAY 

----- - ---,+·.----·----.-l 
EXD.ELE,ATIOX 

With End of Box Removet. 

to the oven and baked for 2 hours longer at 
the same temperature. The coil is then given 
one wrapping of "linotape" and an outside 
covering of cotton tape, and the process of 
baking for 5 hours, submerging in the com­
pound for 2 hours, and baking again for 2 

hours is repeated. The use of rubber tape in 
making armature coils has been entirely 
abandoned. 

TESTING ARMATURES 

For determining the electrical condition of 
armatures, both before and after they are re­
paired, a simple home-made transformer is 
used. As will be observed from one of the 
illustrations, this consists of a laminated 
frame built in the shape of a right angle, this 
form making it convenient to receive the 
armature. By means of detachable flexible 
leads, the transformer is used in conjunction 

more to make a fi eld coil from wire that has been previously 
used than it does to buy new wire throughout. In support of 
this it is pointed out that the present scrap value of copper is 
about 16¼ cents per pound, and new cotton-covered wire can 
be purchased for 19 cents per pound. Leaving out of con-

with the same ammeter that is employed for testing field coils, 
as previously described. 

COJ\IMUTATORS 

The company is now making all of its own commutators 
from rolled bar copper, and Mr. Graburn states it has been his 
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experience that a rolled commutator bar is fully 30 per cent 
tougher than a drop-forged bar, and the life is proportionately 
greater. The copper is purchased in long bars and is sawed 
to proper lengths. These pieces are then formed into com­
mutators by means of adjustable rings with the mica separators 
in place. The partly finished commutator is then sent to a 
lathe and the notches are machined out to fit the commutator 
body. 

There is in use in these shops a special device for making 
quick repairs to commutators that come in from service with 
defective bars. This consists of an iron standard bolted to the 
floor and having a recess to receive the end of an armature 
shaft. The armature shaft with armature, commutator and 
pinion in place is stood on end in the recess and is keyed in 
place so that it cannot revolve. By means of a heavy two­
handled wrench, with handles about 8 ft. long, the commutator 
ring is then screwed off, thereby loosening the commutator so 
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GENERAL ARRANGEMENT 

work. As will be seen from the engraving on the preceding 
page, this consists of a small retort built up of loosely laid 
fire-brick, the whole resting upon a cast-iron pedestal. An 
ordinary combined gas and air-blow torch is mounted at t_he 
rear of the retort and furnishes a quick intense heat for a 
variety of uses. 

CONTROLLERS 

Like other roads, the Montreal Street Railway has had its 
share of controller troubles, but has now succeeded in practi­
cally eliminating the expense of burnt out controllers by the 
generous use of asbestos lumber inside the controller case. A 
deflecting shield of asbe~tos ¾ in. thick is fitted between the 
main and reverse cylinder to prevent arcing over. The separa­
tors between the fingers are also made of asbestos lumber in 
place of the fibre formerly used. An important improvement 
has been made by lining the cover and the back of the con­
troller .case with ¾-in. asbestos lumber, ~nd this lining has 
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that one o_f the mica separators or a low bar or a short-circuited 
bar can be renewed without disconnecting the other commuta­
tor connections from the armature. Before the commutator 
ring is screwed off, a ring made of wire is slipped down over 
the commutator and turned up tight so that the commutator 
bars cannot separate from the core. By making a sharp bend 
in this wire ring, the defective bar or mica segment can be 
drawn out and replaced without disturbing the other bars or 
segments. When the defective section has been repaired, the 
commutator ring is again screwed on by means of the long 
wrench and the armature is sent to the lathe for turning down 
the commutator. This device, which is illustrated on page 
144, gives facilities for repairing defective commutators 
without going to the expense of removing the entire com­
mutator or the armature from the shaft. 

AIR-GAS FURNACE 

A convenient appliance in these shops is an inexpensive air­
gas furnace for heating soldering tools and for other small 

effectually eliminated trouble caused by arcs jumping from the 
cylinder to the controller case. One of the photographs re­
i:,roduced on the following page serves to illustrate the differ­
ence between an unlined and a lined controller case. The case 
shown at the right hand of the picture represents the typical 
condition in which a controller comes to the shops after a 
blow-out. Not only has the asbestos lining cut down the ex ­
pense of repairing controllers, but it has also practically elimi­
nated accident claims for damages caused by flames from arcs 
burning holes in the controller cases and injuring passengers 
and property. T he use of asbestos in this connection is also 
extended to the reversing cylinder, and the cylinder is made 
entirely of asbestos lumber. The reversing contacts are im­
bedded in asbestos, and there is also a deflecting shield of the 
same material on the top and bottom to prevent the arc from 
jumping to the frame in cases when the motorman attempts to 
reverse his motors. The company punches all its own con­
troller parts from flat copper bars. 
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FUSE BO X 

The fu se box u sed by the company is shown in drawings 
on page 146. T he feature of the box is in the increased d is­
tance between the terminals. T he s tyle of box fo rmerly used 
had only a 2-in . space between the terminals, and a conside rable 
number of boxes were destroyed by reason of a rcs jumping 
across the term inals. Vvith the increased air space thi s trouble 
is now avoided. S ince •the drawing of the fu se box reproduced 
herewith was made, the company has t ried, with good results, 
the experiment of substitu ting asbestos lumber fo r the slate 
slab on top of the box, and all fu se boxes ar e now made with 
asbestos tops. 

BABBITT BEARINGS 

In motor bearings the company is using babbitt made from 
the German Navy fo rmula, as fo llows: 

T in ........ . . . . . ...... ... ..... ····· ··· 
P er Cent. 

16 
Copper ..... ." ........... . ...... . ....... .. .. . s 
Zinc ................ . ... . ...... . .. •· • • • • •· • 79 
Antimony ................ . ... . .. . ...... . .. . 
Lead .. . . ....................... . .... . .. . . . 

IOO 

T his is th e fo rmula nsed by the German Navy in engine and 
gun bearings. \ 1/ith the composition, the Montreal Street 
Railway Company is getting from 60,000 miles to 70,000 mi les 
out of a rmature bear ings. 

NOVEL BR USH HO L DER 

T he company has fo rmerly had considerable t rouble with 
motor bru sh holde rs. To remedy the defects, and also to secure 

carbons for any length of t ime, a s during inspection or when 
renewing brushes, the ends of the springs can be made to en­
gage small stop pins whi ch are attached to th e shank of the 
holder, as may be understood by reference to the drawing. 
T hi s type of brush holder is adaptable to GE 67, GE 1000 and 
GE 800 motors. 

•• 
STRAIGHTENING BENT AXLES AT ROCKFORD, ILL. 

What seems to be a very handy and practical device fo r 
straightening steel and iron axles has been constructed by the 
Rock fo rd & Inte rurban Railway Company, of Rockford, Ill. 
It consists principally of an ordinary 21/z-in. x 14-in. screw 
jack arranged to slide horizontally, by means of a la rge hook, 
along a 12-ft . sec tion of 70-lb. T-r ail laid flatwise on two sup­
ports of ¼ -in. x 3-in. bar iron or steel. T he axle is held in 
place parallel to the r a il and a t the same height by two lathe 
heads whi ch are securely fastened to three 12-ft. sections· of 
ra il set upright. T hen by pressure of the j ack against the bent 
portion, the axle is stra ightened. 

F or the purpose of truing th e axle, a two-piece wooden pul­
ley is fastened to the journal ( which with leather bushings is 
adapted to the vari ous sizes of j ournals) , and by throwing on 
the belt connecting the regular shop shaft, the ax le is revolved 
and chalked at the proper point. 

To res ist the pressure of the jack, suitable and adjustable 
clamps of ¼ -in. x 3-in. ba r iron or steel are placed each side 
of the bent portion and secured to the rail with various sizes 
of keys in a slot. By the use of various sizes of metal bush­
ings the clamps are adjustable to any size axle or portion of 
the axle. 

F or hammered iron axles the part to be straightened is heated 
to a red-hot degree by means of a coke fire made in a pan about 

SJDE ELS.V A T/ ON ~~IIOWIN 6 .JACK-

CONTROLLER CASE LI NED W ITH ASBESTOS, AND UNLINED 
CASE, SHOWING EFFECTS OF BLOW-OUT, MONTREAL 

STREET RAILWAY SHOPS 

a holder that would give bette r fac ilities fo r replacing the 
carbon brushes, M r. D ubie, foreman of the machine shop, de­
vi sed the holder illust rated on the preceding page. In thi s 
device the carbons a re mounted in grooves and a re held aga inst 
the commutator by two spiral springs made of phosphor bronze 
strip s, the ends of which press aga inst the tops of the carbons 
and exert a constant and even downwa rd pressure. On the 
outside of each spi ral is a fibre wa sher, designed to prevent 
short-ci rcuits between the bru sh holders and the motor frame. 

A feature of the device is the rapidity with which the carbon 
brushes can be ex amined and renewed when worn out. By 
merely li ftin g the encl of the spr ing with one fin ger, the carbon 
is ex posed and can be readily li fted from it s groove. If it is 
desired to hold the ends of the spri ngs back away from the 

[E -. 
' ,, ' i ~-----38-- --:::::i~ 
VIEWS Of CLAMPS 
WITH /ROM BUSHINGS 
TO FIT VI/RIO/JS SIZES 
OF AXLES KEY ALSO 
IN VARIOUS SIZES 

: 4'X 1 "PIN4 ,, 
r- -- -- - - - -- -- - --- - -- /0 - - . - - - - - - - - - -

W O R KING D Ri\\\' ING, SHOWI NG CONSTR UCTION DEL\ ILS OF 
MACHINE FO R STR AIGHTENING BENT AXLES 

2 ft. square, whi ch is movable and arranged to sl ide on the 
support of ¼ -in. x 3-in. mater ial along th e rails supporting 
th e la the heads. A 12-in. blower suppli es the necessary d raft 
through a 1 ¼-in. fl exible pipe which is attached to the fire pan 
at one end, and the a ir is admitted to the fi re at the bottom of 
the pan th rough small aper tures at equal distances of about 
3 ins. Coke is used to prevent smoke in the shops. 

Acknowledgment is due fo r thi s in fo rmation to Samuel D e­
Camp, master mechani c, who designed this device. 

--- -•..,·•----
\1/ith the beginning of the new year the J ackson & Battle 

Creek T raction Company began running through frei ght cars 
from Kalamazoo to J ackson. Heretofore all merchandise had 
to be transferred at Battle Creek. 



JANUARY 27, 1906.] STREET RAILWAY JOURNAL. 149 

ELECTRIC TRAMWAYS IN SINGAPORE 

With the· exception perhaps of the thriving tramway enter­
prise in Calcutta, described in the STREET RAILWAY JOURNAL 
for April 29, 1905, the newly-equipped electric tramways in 
Singapore may safely be said to be the largest and most up-to­
date system east of Suez. 

The buildings in Singapore, like those of other places in the 
Far East, range from substantial brick and stone structures to 
the rudely made huts of th e native Malays. From the illustra­
tions shown herewith it will be seen that the streets are for 
the most part broad, straight and level, thus being admirably 
adapted for electric tramways. The total population is ap-

E XTERIOR OF ST ATI ON, SHOWING STACK 

proximately 250,000, which, besides E uropeans, includes Eura­
sians, Chinese, Malays, Indi ans, J apanese and many other na­
t ions and races. 

The clima te of Singapore is tropical ; th e town being almost 
on the equator, there is very little variation in temper ature all 
the year round. The effect of this on th e vege ta tion is most 
marked. Palms, cacti, fruit s and flow ers flouri sh in abundance, 
and except where clearings have been made for building or 
agricultural purposes, dense jungles are still in existence, af­
fording as safe a home for their denizens as do the jungles of 
adjacent Burmah. 

The city of Singapore ( or Sincapore) was founded in 1819 
by Sir Stamford Raffles, and it is owing to his sagacity that 
the happy choice of Singapore was made as the site of the 
present flourishing commercial emporium for British trade in 
the E ast Indies. In 1824 the Briti sh Government by treaty 
purchased from the then res ident officer or chief, called the 
' 'tumangong," for 60,000 Spanish dollars (£13,500) and a life 
annuity to the Sultan of J ohore and hi s res ident offi cer of 
24,000 dollars (£5,400), th e sovereignty and fee simple of the 
island, as well as a ll the seas, straits and islands to the extent 
of 10 geog raphical miles a round. In 1830 it was made the capi­
tal of the Straits Settlement, superseding P enang, and to-day 
it is undoubtedly the most important trading center in the 

southeast of Asia. Its geographical position, combined with 
its splendid harbor, adds to its further importance as a port of 
call for steamship lines trading between Europe and the Far 
East. 

The construction of the tramways was authorized by an 
ordinance passed by the Legislative Council of the Straits Set­
tlements in 1902. The promoters of the scheme were the Asso­
ciation General, Ltd., L ondon , and the East India Construction 
Syndicate, Ltd\ L ondon, which was fo rmed for the purpose 

. of carrying out the construction of the tramways. The con­
sulting engineers to the company are A lfred Dickin son & Com­
pany, of Birmingham and London, who prepared a ll the de­
tailed plans and specificati ons and superintended the carrying 
out of the work. The contractors fo r the whole of the work, 
which included the construction of a bridge over the Kalang 
River, were Dick, K err & Company, Ltd., o f L ondon and Pres­
ton. The work was commenced in July, 1903, and the first sec­
tion of the line was opened for traffic in July, 1905. 

The total length of the tramways is 16 miles of route, the 
length of the single track being about 263/2 miles. The track is 

TYPI CA L STREET VI EW, SH OWI NG ATTAC H MENT O F SPAN 
WIRES TO H OUSES 

laid to a gage of 1 111, with rails of the gi rder type, weighing 
95 lbs. per yard. The rail-joints a re welded by the "thermit" 
process, so that the track form s one continuous length. Dur­
ing the initiation of the scheme considerable discussion took 
place as to the advisability of having welded j oin ts, the ques­
tion a t issue being, of course, th e varia tion in th e temp erature. 
It was fina lly decided, however, tha t this di fficulty was of too 
slight a nature to affect the j oints after having been securely 
welded together by this speci al process. In addition to the 
thermit joint, a single N o. 000000 S. W . G. copper bond is sup­
plied at every j oint, thus insuring perfect elec trical conduc­
tivity. 

The roadbed throughout is of a very substantial construc­
tion. The ra ils a re laid on a long itudina l concrete stringer 8 
ins. deep x 18 ins. in width. The fl ange of the rail s is em­
bedded ih the concrete to a depth of 2 in s., and consequently 
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there is a solid bed of concrete 6 ins. deep under the flange of 
the rails. The gage of the track is maintained in the usual 
manner- that is, tie-bars are spaced 8 ft. apart throughout. 
After the rails and concrete foundation were laid, the road 
surface up to the rail level was filled in with macadam, and was 
rolled and consolidated in the usual way. 

The lines in the center of the city and those running to the 
docks are for the most part double-track, center-pole construc­
t ion, while the two routes leading north and northeast along 
the Serangoon and Gelang Roads, respectively, are single lines 
with passing places, and are equipped with side-pole construc­
tion. 

The over head construction consists principally of side and 
center-pole construction, and also some 2 miles of span wire 
construction. The poles are of mild steel, 28 ft. 3 ins. in length, 
7 in s. in di ameter at the base, tapering to 4 ins. in diameter at 

on the poles in cast-iron boxes and are connected directly to 
the trolley wire. 

The feeder cables were supplied by Callander's Cable & Con­
struction Company, and were laid by that company on its 
solid bitumen system. The system of feeders has been arranged 
with due regard to future requirements, as it is generally antici­
pated that within the near future the traffic will rapidly in­
crease, both as regards passengers and the conveyance of light 
freight. 

The power station and car house occupy a most desirable 
position near the Rochore Canal, from which water is obtained 
for condensing purposes. · The depot buildings comprise the 
engine room and basement, boiler house, car house, machine 
shop, carpenters' shop, paint shop, smithy, offices of the gen­
eral manager and his staff, and the usual out buildings. 

The engine room is 190 ft. long x 4,8 ft. 9 ins. in width, and 

VIEWS ON THE SINGAPO RE RAILWAY 

the top. T hey are set 6 ft . in the ground, and are embedded in 
a solid block of concrete, each pole being provided with an 
ornamental cast-iron base. On the center poles, the lengths of 
arms are 2 ft., whi le those on the side poles vary in length ac­
cording to the distance from the pole to the track. 

T he trolley wi res, which are not necessarily over the center 
of the track, the possible variat ion being about ro ft., are 
divided into .½-mile sections by means of section insulators. 
At each of these points the main feeder cables are tapped and 
current is conveyed to the trolley wires by means of 37 /16 
rubber-covered cables, which are carried up the inside of the 
poles and along the side of the bracket arms. Five hundred 
volts are used on the trolley wires. A lightning arrester is 
provided in each section pillar, as is also a telephone giving 
direct communication with the power house; and to guard 
against the tropical storms which are so prevalent in Singa­
pore, the overhead system is additionally protected by heavy 
lightning arresters at every .½ mile of wire. These ' are fixed 

contains two railway 500-kw sets, one steam lighting set, one 
motor-generator lighting set and the necessary switch gear. 

The boiler house contains eight Lancashire boilers, arranged 
in two batteries of four boilers each. Each boiler is capable 
of evaporating 6000 lbs. of water per hour, with a working 
pressure of 175 lbs. per square inch. Feed-water is supplied to 
the boilers by four feed-pumps ( two to each battery) ; these 
are of the duplex compound non-condensing type, taking water 
either from the hot well or storage tank. There are two 
Green's economizers, each containing 228 tubes, one being 
situated at either end of the boiler house. 

The main traction engines, of which there are two in num­
ber, were built by Yates & Thom, of Blackburn, and are of their 
well-known horizontal cross-compound condensing type, run­
ning at roo r. p. 111., and are each capable of giving a maximum 
output of 927 B.HP. per 111im,1te, with a steam pressure of 165 
lbs. per square inch at the cylinders. Each engine is provided 
with a Worthington surface condenser, but may be worked 
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either condensing or non-condensing. In order to leave the 
engine room as free and open as possible, it has been arranged 
so that the condensers are fixed to the basement constructed 
below, as are also all the steam pipes and other usual ac­
cessories. 

The generators were built by Dick, Kerr & Company, and 

VIEW IN SOUTH BRIDGE ROAD 

are of their continuous-current multipolar type, compound 
wound. Each machine is designed to give an output of 500 kw 
with a pressure of 550 volts when running at a speed of 100 
r. p. m. The lighting se ts are for lighting the city and depot by 
means of incandescent and arc lamps, and consist of one 150-kw 
Dick-Kerr generator, running 
at a speed of 350 r. p. m. to 
400 r. p. m., designed fo r use 
either as a compound or shunt 
machine, and coupled to a 
vVJlans triple-expansion con­
densing engine ·with exten­
!> ion base; also a 50-kw Dick­
Kerr motor-generator set, 
shunt wound, designed to give 
a normal output of 100 amps. 
at 500 volts, and a maximum 
of II5 amps. at 550 volts, and 
two balancers of the same 
firm 's make, fo r use in con­
junction with the above light­
ing dynamos, for 500-volt 
pressure. 

The switchboard was built 
by the contractors, and is 
composed of fifteen panel s, 
each supported independently 
on an iron frame. T he board 
consists of a main station 
panel, two ge nerator panels, 
five feeder panels, one Board 
of Trade panel, and six other 
panels for lighting, etc. 

The stack, which is of steel, 
is 135 ft. in height and 7 ft. 
internal diameter, and is a notable landmark for many miles 
around. The base is built in a substantial manner, and is fin ­
ished square on the outside, massive stone blocks being pro­
vided at the top of base to form the foundation for the cir­
cular part of the chimney. 

The car shed is 212 ft. in length x 138 ft. in width, and is 
built to accommodate eighty-four cars. Inspection pits run 
the entire length of each track, with the exception of the 
curves at the entrance to the shed. 

T he rolling stock consists of fifty passengers cars, · thret. 
double-truck motor freight cars, fifteen singl.e-truck freight 
cars and fifteen four-wheel wagons. The passenger cars are 

HAULING TIES 

divided into two distinct types; thirty are of the single-deck, 
single-truck, open type to seat thirty-two passengers, and 
twenty are of the single-deck, single-truck combination type to 
seat forty passengers. The rolling stock was built by the 
United Electric Car Company, of Preston. The car bodies are 

INTE RIOR OF POWER STATION 

mounted on Brill 21-E trucks, and each are equipped with two 
D.K. 25-b motors. The controllers are of the Dick-Kerr DB-1, 
form C, metallic shield blow-out pattern. The cars are fitted 
with Hudson & Bowring lifeguards. 

The three double-truck freight cars are each mounted on 
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Brill 27-G t rucks, with four D.K. 25-b motors. They are in­
tended for use of a double purpose, that of conveying freight 
and hauling freight cars. The general arrangement of the body 
is such as to provide a self-contained car with divided sliding 
doors on each side, which may be securely locked up, and a 
vestibule canopy at each end as the platform for the drivers. 
The fifteen single-truck freight cars are equipped in a similar 
manner to the passenger cars. They are 12 ft. in length and 
6 ft. 6 ins. in width. These cars are for general use for the 
conveyance of various classes of goods up to 6 tons in weight. 
The frame is made of mild steel channels, stayed by longi­
tudinal and cross stays, knees and gusset plates. The side of 
each car is provided with strong hinges. To protect the goods 
from the weather, each car is supplied with a detachable light 
angle-iron frame, upon which a tarpaulin is spread the full 
length of the car at a height of 7 ft. from the floor. 

A NOTE ON THE ELECTRIFICATION OF TRUNK LINE. 
RAILWAYS 

BY H. WARD LEONARD 

For many years past, the writer has been asserting the cor­
rectness of the following propositions: 

( 1) The comprehensive electrification of existing trunk .line 
railways will begin as soon as the managers of such railways 
are convinced that the cost per ton-mile can be reduced there­
by, and not until then. 

(2) The cost per ton-mile is principally dependent upon the 
amount of power efficiently applied to a freight train. 

(3) It is impossible materially to increase the average power 
of the steam locomotive above that represented by the best 
modern locomotives, and it is impracticable efficiently to op­
erate under multiple control a plurality of steam locomotives 
hauling a train. 

(4) It is readily and economically possible to apply any de­
sired power to a train by means of electric locomotives and the 
methods of control available to-day. 

(5) The replacement of steam locomotives by electric loco­
motives is a paying proposition to-day, upon a large percent­
age of our trunk line railways, and will begin as soon as rail­
way managers appreciate what can be accomplished by the best 
inventions, electrical engineering and apparatus available to­
day. 

There are, as yet, but few reliable data bearing upon the cost 
per ton-mile and the relationship of train power thereto. The 
fir st comprehensive stati stics as to the locomotives in the 
United States were published in 1903, in the Railway Statistics 
of the Interstate Commerce Commission, for the year ending 
June 30, 1902. Since then, similar statistics for the two years 
ending, respectively, June 30, 1903, and June 30, 1904, have 
been published, so that now the statistics of three years are 
comparable. 

The following facts are significant: (The figures are stated 
in round numbers .) 

The duty of the average United States locomotive in 1894 
was 4,000,000 ton-miles, and in 1904 it was 6.5 millions. The 
duty of the average freight locomotive on the Pennsylvania 
Railroad system is over 9,000,000 ton-miles; in the case of the 
Union Pacific Railroad, it is between 8,000,000 and 9,000,000. 

The average weight on drivers for all United States loco­
motives has been increasing year by year, and in 1904 was 50 
tons. T he average weight on drivers of the Union Pacific lo­
comotives fo r 1904 was 60 tons. The average weight on driv­
ers of the new locomot ive put in service by the Union Pacific 
in 1904 was 78 tons. The new locomotives added by the South­
ern Pacific in 1904 averaged 83 tons on drivers. 

During the past seven years the average trainload of Union 
Pacific trains has been increased 74 per cent. 

vVhile it is not necessarily true that th e po wer is proportion­
ate to the weight on drivers, or to the trainload, unless the 
speed is maintained constant, the stati stics as to the weight on 
drivers and trainloads are the best ones reported, from which 
an approximate idea of the power can be obtained. 

Another close indication of the power is to be found in the 
heating surface of the locomotives. Statistics as to the aver­
age heating surface of all United States locomotives are now 
available for the three years ending June 30, 1902, 1903 and 
1904, and the average square feet of heating surface per loco­
motive is 1562, 1659 and 1748, respectively. The average 

· trainload for all United States railways was, in 1894, 180 tons; 
in 1904 it was 308 tons. The Great Northern trainload was 
522 tons in 1904 and the Union Pacific trainload was 507 tons 
in 1904. It is well known that the railways named are leaders 
as regards progressive and economical management, and the 
fact stands out conspicuously that they have an extraordinarily 
high train power and are making every effort to increase the 
train power by replacing their old locomotives with those of 
the highest power practicable. 

The average age of the locomotives in service in the South­
ern Pacific was, in 1904, thirteen years, and the maintenance 
charge per annum was $3,500 per locomotive, which are fairly 
representative figures. Although statistics of this nature are 
not available as to electric locomotives, it seems altogether 
likely that the life of electric locomotives will be very much 
longer and the maintenance charge but a fraction of that of the 
modern steam locomotive. 

The cost of electrification of steam railways will, of course, 
vary considerably, but it is probable that with the best systems 
of electrification the average cost will not exceed $60 per 
horse-power in the locomotive. _ 

One horse-power in the locomotive produces an output of 
about 13,000 ton-miles per annum 011 the existing railways. 

Based upon the average revenue per ton-mile in the United 
States, the earning power of the average United States loco­
·motive is about $100 per horse-power per annum. The total 
railway capital at present employed in the United States rail­
ways is about $600 per horse-power. The electrification of an 
average existing railway means an increase of its total capital 
of about IO per cent, to provide the same total horse-power as 
it now uses. If it be assumed that the ton-miles per annum on 
United States railways will increase, in the future, at the same 
rate as during the past ten years, and that· the railways will be 
comprehensibely electrified by 1925, it is estimated by the writer 
that not less than $1,200,000,000 of electrical apparatus will be 
r equired for this purpose alone during the next twenty years. 

When the construction of a new trunk line railway is con­
sidered, there is an enormous advantage in favor of electric 
traction over steam traction which is not properly appreciated. 
This is due to an inherent defect of the steam locomotive in 
that its horse-power when hauling a certain train, falls off rap­
idly as the grade is increased. Also, simultaneously, the cost 
per horse-power-hour rapidly increases. \Vhile these facts 
are well known, their economic significance in the cost of con­
struction and operation of a railway is not generally appre­
ciated. It is probably true that" the largest individual expendi­
tures in the construction of a new railway, located with the 
highest skill, can be directly traced to this inherent defect of 
the steam locomotive. Enormous expenditures of capital are 
made in railway construction in order to escape the inefficiency 
of operation which would result from operating the steam lo- ' 
comotive on grades heavier than a certain limiting grade. 

Given a locomotive whose horse-power is constant over the 
range of speed and tractive effort desired in practice, and 
whose cost per horse-power-hour is constant, independent of 
the variable tractive effort required in practice and a new 
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economic theory of railway location immediately presents it­
self, with possible savings of capital expenditure in the con­
struction of the railway which will very materially reduce the 
total capital needed. Such a locomotive is available to-day in 
the type of electric locomotive in which a voltage control of the 
speed is employed, and in which, as a consequence, the total 
horse-power and the cost per horse-power-hour can be main­
tained constant over the range of tractive effort desired in 
practice. 

Other features of important superiority possessed by ihe 
, electric locomotive are its ability to develop, for an hour or so, 
a greatly increased power; also its ability to regenerate useful 
energy in going down grades and for breaking generally. 

It is altogether likely that if two new railways were located, 
for the same duty, across a mountainous region, between the 
same terminal points, by two routes, one being the best loca­
tion for steam traction and the other the best location for elec­
tric traction, it would be found that the first cost of the com­
plete railway located for electric operation would be very ma­
te'rially less than the first cost of the equivalent railway located 
for steam traction; and the cost of operation would also be 
materially in favor of the electric railway. 

An engineering project of such vast importance as that pre­
sented by the comprehensive electrification of a trunk line rail­
way can only be properly dealt with by a commission composed 
of the ablest engineers of the world, selected from various 
countries. The Niagara Commission was of this type, and the 
perfection of its work, from an engineering standpoint, re­
flects the highest credit upon it and also upon the management 
which appreciated the impossibility of getting the best result 
by relying upon manufacturers of electrical apparatus or engi­
neers from any one country. As soon as a similar interna­
tional commission of the ablest engineers available considers 
and decides as to the advisability of electrifying one of our 
leading railways, the superiority of electric traction over steam 
traction will be promptly demonstrated. 

Meantime, railway managers must content themselves with 
hopes as to the "systems" of the two rival manufacturers who 
dominate the railway field in this country, and whose interests 
are pooled as to patents m such a way as to effectually stifle 
inventions and electrical engineering in the railway field other 
than such as they control. 

••• 
CORRESPONDENCE 

THE ROADMASTER SYSTEM IN TAMPA 

TAMPA ELECTRIC COMPANY 

Tampa, Fla., J an. II, 1906. 
EDITORS STREET RAILWAY JO URNAL: 

We have been very much interested in the article headed 
''The Roadmaster System in Toronto," page 141, in y,our issue 
for Dec. 30, 1905. This explains the plan of the Toronto Rail­
way Company of appointing what are called "roadmasters" 
from regular motormen on each division of its lines, giving 
these motormen regular salaries and assigning to them the 
special duty of looking after the proper operation of its various 
divisions. You wi ll perhaps be interested to know, and so will 
the Toronto Railway Cotnpany, that a little over two years 
ago we planned out here for our little road a very much similar 
scheme. It was our own idea, and it has worked out very 
nicely. 

Vv e operate nineteen regular cars and from three to seven 
extra cars during the crowded parts of the day and on crowded 
days. We have five divisicns, the largest operating five regular 
cars and the smallest two. A little over a year ago we ap­
pointed five of our best conductors and five of our best motor-

men to what we have termed "division conductors" and "divi­
sion motormen." They were given gilt badges, on which was 
printed their title, and small gilt stars, which were sewed ov 
their sleeves. 

These men receive a regular salary, which is about $5 per 
month more than our regular third-year men. They report to 
us any inattention to duty of the other men, and we look to 
tJ:i.em especially to maintain schedule and proper discipline of 
the other men on their various divisions. If an extra inspector 
is required for a short time, we pick a· man from among these 
division men, and would also appoint an inspector from among 
these men should it become necessary. \Vith very little more 
cost, we have helped our organization very much, have en­
couraged the other men to pay strict attention to duty in order 
to try to obtain one of these positions, and we have ten men 
upon whom we could rely in case of any trouble among our 
employees. There was one plan mentioned in your article that 
we had no\ thought of-that is, to a llow a division motorman 
to change from one car to another with other motormen, but 
we think very favorably of this idea and will try it with one 
or two of our men. 

Besides the superintendent, who operates the cars and has 
charge of the shops, we have one inspector in uniform, and 
they, together with our division men, make our organization 
very complete. 'vVe, of course, continue to have our troubles 
in maintaining discipline, and a portion of our force is con­
tinually ·being renewed, but these division men are a great 
assistance to us. GEORGE W. WELLS, Manager. 

---•♦----

CURVE WEAR ON THE BOSTON ELEVATED 

Statistics hav e been published from time to time in this paper 
in regard to the wear on the curved rails in the subway and 
on the elevated structure of the Boston Elevated Railway 
Company. As wi ll be remembered, the di stance from Dudley 
Street to Sullivan Square is 6¼ miles, and the total mileage, 

• 065 ft. · .O()'l ft • 

3G5 dny s wcnr 

J\fangnn ese Steel 

FIGS. 1 AND 2.- SHOWlNG CHANGES OF ORDINARY 85-LB. RAIL 
AFTER 44 DAYS, AND MANGANESE STEEL AFTER 365 DAYS 

including sidings, is 16.015 miles. Over 40 per cent of this 
distance consists of curves with radii varying from 82 ft. to 
5000 ft. Very fef of these curves have large radii, and there 
are eighteen curves of less than 100 ft., and sixteen others 

470 days we:ir 
llnngnnese Steel 

.013 ft. 

594 dnys wear 
Manganese f'\te el 

FIGS. 3 AND 4.- SHOWING CHANGES IN MANGANESE STEEL 
RAILS AFTER P~RIODS OF 476 DAYS AND 594 DAYS, 

RESPECTIVELY 

with less than 150-ft. radii. On the entire division the total 
curvature is 13.4 circles. 

One of the points of most severe wear is on the outer south 
half of the reverse curve entering Park Street station, south 
bound, where the radius is 82 ft. At first, ordinary commer­
cial raih were laid on this curve, and the wear in forty-four 
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days is g iven in F ig. r , which shows a section of an 85-lb. rail 
laid March 13, 1902, and removed April 26, 1902. After con­
siderable experimenting with nickel steel and other steel, a 
manganese steel rail _was laid at this point April 26, 1902, and 
the accompanying sections show the wear of this rail at dif­
fe rent intervals during that time up to Oct. 23, 1905, when the 

.OlJ ft. 

~'1 day s ·wea.r 

Manganese Steel 

II IG days wear 
i\Ianganese Steel 

.017 ft. 

1028 days wear 
Manguncsc Steel 

FIGS. 5, 6, 7 AND· S.- SHOWING GRADUAL WEAR OF MANGANESE 
STEE L RAILS FOR PERIODS RANGING FROM 853 DAYS 

TO 1276 DAYS 

the sub-station, the buildings are now often built along strictly 
commercial lines. Should the station be abandoned at any 
time, the proper ty ought then to be valuable for rental pur­
poses. In some instances, in designing buildings with the idea 
of future occupancy for commercial purposes, the ceilings over 
the machinery floor have been placed so low as to prevent the 
installation of a crane, and a traveler is used instead. In other 
instances, in order to permit a crane over the machinffy, the 
second floor has been omitted, but the walls have been so con­
structed that the floor can be readily inserted should occasion 
arise. Mr. Junkersfeld remarked that he had not found that in 
a sub-~tation a crane reduced very much the cost of installa-

. tion or maintenance. Storage batteries were an important 
part of a large system. He agreed with Mr. Damon that Kel­
vin's law was not employed much in practical work, but added 
that in many cases the law was probably used unconsciously. 

J. M. S. Waring said that one paragraph in Mr. Ashe's paper 
was somewhat misleading. This vlas the paragraph which 
stated that because of the slowness of the chemical action of 
the battery it did not always take the peak of the load in case 
of short-circuit, but permitted the converter to flash over. He 
said in almost all cases of battery installations, boosters were 
employed, and these would do much to obviate the trouble re­
ferred to. Mr. Waring spoke of an occasion when a battery 
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FIG. 9.- DIAGRAM SHOWI N G RELATIVE WEAR OF MANGANESE AND ORDINARY STEEL RAILS UNDER 
THE BOSTON CURVE CONDITIONS 

rail was removed. Ivianganese rails are· being used at other 
points of severe wear on the subway and are giving good satis­
faction, and from all appearance arr good for a long period of 
service. 

•• 
DISCUSSION ON SUB-STATIONS AT THE A. I. E. E. 

MEETING IN CHICAGO 

A very profitable discussion of the papers, "The Relation of 
Railway Sub-Station Design to Its Operation," by Sydney W. 
Ashe, and "Some Considerations Determining the Location of 
Electric Railway Sub-Stations," by C. Vv'. Ricker, occurred at 
the January meeting of the Chicago branch of the American 
Institute of Electrical Engineers, held Jan. 16. These papers 
were previously read and discussed at the New York meeting 
of the Institute. At the Chicago meeting, the papers were 
briefly abstracted by Prof. Woodworth. 

George A . D amon, when called upon to open the discussion, 
said th at M r. Ricker's paper referred to the Kelvin law for 
proportioning conductors. He had never encountered a prob­
lem where he had been able to use this law. On one occasion, 
when laying out a sub-station and distributing system for a 
large city, he had thought the law could be applied, but found 
on further consideration that the location and the distribution 
of the loads determined at once certain critical points for the 
location of sub-stations without entering into any deep cal- · 
culations. Mr. Damon added that the practice of tieing to­
gether the d. c. sides of a system fed by several sub-stations 
reduced the necessity of carrying reserve capacity in each sta­
tion, as in case of a break-down the section fed by the station 
out of servi ce could obtain current from the surrounding sta­
t ions over tie lines. 

Peter Junkersfeld thought protective devices were not well 
standard ized. Di fferent theories existed, and there was room 
fo r much improvement in the protection of sub-station appa­
ratus. H e brought out a rather interesting phase of sub-station 
building design in large cities. In view of the fact that new 
methods of di stributing current may arise or some other con­
dition may develop, which may make it advisable to abandon 

was installed to 3:dvantage. On an interurban line the sub-sta­
tions were 14 miles apart. At a point half-way between sub­
stations there was a branch line to some amusement parks. 
On summer evenings and Sundays the load was unusually 
heavy at this junction. A line battery was installed at the 
junction and the booster was located in one of the distant sub­
stations. 

Ernest Lunn did not think the slowness of the action of a 
battery, in a case of short-circuit, due to the velocity of migra­
tion of the ions of the electrolyte, but rather to the internal 
resistance of the cell, and this, he suggested, could often be 
lessened by increasing the size of the terminal lugs. 

Bion J. Arnold said he was quite a friend of the storage bat­
tery several years ago, when it was not as popular as at the 
present time. He was first under the impression that the use 
of batteries gave better generating efficiency, but now he was 
not so sure of that, but believed there were other good and 
sufficient reasons for their installation. The increased re­
liability of the system obtained by their use was the determin­
ing feature in the New York Central electrification. The plan 
to install inverted rotaries and storage batteries in a. c. work, 
he said, would decrease the reliability of the system, as there 
would be a revolving piece of apparatus bet\\'een the battery 
and the line. 

In reply to a question of L. M. Zapp as to why the carbon 
regulator described in Mr. Ashe's paper could not be connected 
directly in the fields of the booster instead of in the fields of 
the booster exciter, Mr. \Yaring stated that this ,Yas done in 
smaller installations. In the larger ones, however, the large 
current required by the booster fields would complicate the 
carbon piles of the regulator if they were made to carry the 
current. 

Chairman Ferguson asked for a discussion of the question 
of "How far we should go in efforts to protect the apparatus? 
\Vere we making so much of an effort to protect apparatus by 
means of various safety devices as to make the system un­
reliable?" 

vV. G. Carlton, in discussing this question, called attention 
to the fact that a short-circuit on a low-tension direct-current 
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system is very different in its nature from one on a high-ten­
sion alternating-current system. The low-tension short-circuit 
could be frequently burned off without interruption to· the ser­
vice. A short-circuit on a high-tension alternating-current 
system could not be burned off without putting the whole sys­
tem out of operation, because of the enormous amount of power 
flowing to such a short-circuit and the presence of the large 
amount of synchronous apparatus which would be pulled out 
of step in case of a heavy short-circuit. 

Mr. Moran urged the installation of all the lightning protec­
tive apparatus as possible. He also believed in the use of re­
verse current relays. Prof. Woodworth asked what would 
happen in case an overload relay operating from a current 
transformer failed to act, due to a failure of the current trans­
former. L. M. Zapp said that the remedy was to put in two 
current transformers and two relays. 

Mr. Junkersfeld outlined the system h e considers best for 
protecting the service -and the apparatus. Two or more in­
dependent lines are run between the power station and sub­
station. The rotary converters at the sub-station are equipped 
with overload r elays of the bellows type on the alternating­
current side. Reverse current relays are placed on the direct­
current side, and a speed-limit device on the converter for 
throwing the converter out of circuit in case the speed rises a 
certain per cent above normal. He called attention to the im­
portance of providing against operating mistakes in a large 
system where from 100 to 150 switchboard operators might be 
employed. It could easily be seen that a very small percentage 
of mistakes on the part of the operators would count up seri­
ously in interruptions to service. 

Mr. Moran cited cases where starting from the alternating­
current side of rotary converter s caused much less trouble, and 
where it took from 15 to 20 minutes sometimes to synchronize 
a rotary converter started with an induction motor on the shaft. 

Mr. Winslow thought that we could not do without any one 
of the three protective devices named by Mr. Junkersfeld, 
namely, overload relays on the alternating-current side of con­
verters, reverse current ~ lays on the direct-current side, and 
speed-limiting devi ces. He spoke of some overload time-limit 
relays operating in from 3 to 6 seconds with 100 per cent 
overload. 

Mr. Carlton said that there was great difficulty in securing 
relays in which there would be any appreciable difference in 
the time taken to operate on short-circuits. Considerable in­
vestigation and testing by Mr. Eastman, of the Chicago- Edison 
Company, had failed to discover any time-limit devices which 
could be placed on feeders at sub-stations and at power stations 
with the assurance that there would be sufficient difference in 
the time of operation on short-circuits so that the circuit break­
ers at the sub-stations could be set to open before those at the 
power station. 

Mr. Winslow said that protective devices should be tested 
every seven to ten days, and that men must be employed who 
can be relied upon to go through these tedious routine tests 
faithfully and not mark things as tested 0. K. simply because 
they tested all right the last time. Mr. Moran cited cases where 
the temperature had great influence on the time of operation 
of the bellows type of relay. Edward Schildhauer thought it 
was desirable to cut out a line instantly in case of short-circuit. 
Relays set for operation in 6 seconds at 100 per cent overload 
should operate instantly on short-circuits. 

Chairman Ferguson, discussing the battery as a safety de­
vice to insure against interruption~ of service, referred to the 
fact that hi s company now has some 12,000-kw capacity in 
storage batteries on a system having a maximum output of 
about 52,000 kw. He again asked for more expression of opin­
ion as to how far we should go in the use of safety devices. 

E. 0. Sessions cited cases where reverse current relays had 
not given satisfaction in sub-stations where a very cheap grade 

of sub-station operators was employed. Mr. Ferguson thought 
that the answer to the question raised by Mr. Sessions was 
"Don't throw out the reverse current relay, but the operator." 

D. W. Roper said that the aim in designing any large dis­
tribution system should be to prevent local faults and troubles 
from affecting the whole system. Messrs. Hammond and Lunn 
spoke briefly of European practice. 

Mr. Junkersfeld called attention to the fact that of all the 
protective devices enumerated, the one limiting the speed of 
rotary converters was the only one installed primarily to pro­
tect the apparatus. The other devices were for the protection 
o·f the service from interruption by preventing the spread of 
disturbances. After all, protection of the apparatus was not a 
very serious question in practice, as was shown by the fact 
that on a large lighting sys tem having from fifty-five to sixty 
switchboard operators and aggregating about 70,000 kw in 
machinery capacity, only three cases of damage to rotary con­
verters had occurred in five years of operation. 

•• 
ARMATURE AND FIELD COIL WINDING MACHINE USED IN 

BROOKLYN 

The Brooklyn Rapid Transit Company has just installed at 
its-Fifty-Second Street shops, Brooklyn, N. Y., eight armature 
and field coil winding machines, made by the American Gen­
eral Engineering Company, of New York. Reference to the ac­
companying illustration will show clearly th e compact con-

0 

ONE OF THE NEW ARMATURE AND FlELD COIL WINDIN<~ 
MACHINES INSTA LLED BY THE BROOKLYN RAPID 

TRANS I T COMPANY 

struction of this machine; in fact, it occupies only 4 ft. of floor 
space, making it especially suitable for installation in shops 
where space is va luable. · 

Every precaution has been taken in making this machine to 
prevent interruptions in operation. The gears are enclosed in 
a case, which prevents the dirt and dust from getting to them 
as well as the coils, and also perfect lubrication and general 
protection. The machine ha s absolutely no bacl< lash and will 
make a positive stop on the release of the lever by the opera­
tor's foot. I t is fitt ed with a record er, giving the number of 
turns, to save the operator the necessity of counting. As a 
labor saver, it is claimed that this device will repay its first 
cost in six months' service. 
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THE PHILADELPHIA RAPID TRANSIT COMP ANY'S 
16,000-HP FEED-WATER HEATER 

W ith the increased size of power plants for street railway 
work has come the demand for larger units and a correspond­
ing increase in th e size of the aux iliaries. The size of feed­
water heaters, however, is not always governed by the size of 
the separate un its, as one heater may be made to serve two or 
more units. This has resulted in the installation of some very 
large heaters, among which is one of 16,000 hp, recently fur­
nished by the Hoppes M anufacturing Company, 51 Belmont 
Avenue, Springfield, Ohio, to the Philadelphia Rapid Transit 
Company. 

This heater is of the cast-iron type, and is known as class 
" R," to distinguish it from the standard heaters manufactured 
by this company of steel plate construction. The bottom of 
the heater , pans and a ll the working parts which come in con­
tact with the water are of cas t iron, a s this material is more 
durable for a certain service than steel plate. To save weight, 
however, the shell above the water line is made of steel plate. 

CABLES IN THE LONG ISLAND ELECTRIFICATION 

In the account of the electrification of the Long Island Rail­
road, published in the STREET RAILWAY JOURNAL for N ov. 4, 
only a short descript ion wa s given of the feeder cables and 
interior wiring used in the generat ing sta t ion and sub-stations. 
For the latter, about 19,000 ft. of I 1,000-volt varni shed cambric 
in sulation, braided fini sh cable were installed. A ll of this cable 
was tes ted by the manufacturer with 30,000 volts fo r 30 min­
utes after it had been immersed in water fo r 24 hours, and was 
again tested with the same potenti al a fter installation. Var­
nished cambric insulation was selected as the best available 
insulating material for this use, as it is claimed th at cables in­
sulated with this material are better for withstanding high 
voltage than those in sulated with rubber, and are not subject 
to deterioration from static discharges or heat. Furthermore, 
the fact that these cables could be used without lead sheaths 
avoided the installation of a large number of end bells. Var­
nished cambric insulation with the braided finish was also used 
for the low-tension wiring in the generating and sub-stations, 
where in all about 36,000 ft. of cable in sizes from 2,000,000 
circ. mils down to No. 2 was installed for this work. 

In the underground transmission circuits, lead-covered, 
paper-insulated cable was employed. For this purpose about 
135,000 ft. of three-conductor, 250,000-circ.-mil cable, guaran-· 
teed for I 1,000 volts, was used. Thi s cable was also tested 
with 30,000 volts for 30 minutes by the manufa:turers, and the 
test was repeated after the cable was installed. The selection 
of paper cable for this service was determined primarily by the 
fact that it was considerably cheaper than varnished cambric 
cable. vVhile there is no question but that the varni shed cam-
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VIEW UF PH I LAD ELPHIA RA PID T RANSIT COM PA NY'S 16,000-HP HEATER, 
SHOWIN G ALSO TYP E OF PANS USED 

THREE-CONDUCTOR, 250,000-CIRC. MIL, 11,000-
VOLT SUBMARINE CABLE 

The diameter of this heater is 7 ft. 6 ins., and the length, 15 ft. 
The pans used in the heater are of the multi-trough-shaped 

pattern cast in one piece from a good grade of gray iron. The 
entire heating and lime catching surface represented by the 
pan aggregates over 2000 sq. ft. The shape of the pans is 
clearly shown in the illustration, the form being such that the 
water is made to flow over the sides and through the slots; 
following the underside of the pans in a thin film it then comes 
into direct contact with the exhaust steam in the heater, even 
when the pans are coated with lime or other solids. 

The very large amount of heating and lime catching surface, 
together with the settling chambers provided by the trough­
shaped pans, renders a filter unnecessary, although the manu­
facturer furni shes fil ter plates when desired. A large oil 
eliminator is in stalled in the rear end of the heater where the 
exhaust steam enters, and an outside float box with float for 
regulating th e feed-water by a balanced valve is also provided. 

As will be seen by the illu stration , the entire front head of 
the heater is removable, giving easy access to all parts of the 
machine fo r cleaning and inspection. In cleaning the heater, 
the pans only need be removed and cleaned, and this work may 
he done outside of the heater. This company builds heaters of 
this type from 100 hp to 30,000 hp. 

bric cable would have been better, it was felt that satisfactory 
life and service wou 1d be obtained with the paper cables, as­
suming that proper ~are was taken to preserve their lead 
sheaths from deterioral ion, due to electrolysis or corrosion. 

For carrying the hig.1-tension circuits under water, where 
the drawbridges interrupt the overhead circuits on the line 
across J arnaica Bay, ther,' was used 3500 ft. of the three-con­
ductor, 250,000-circ.-mil, rubber-insulated, leaded and wire­
armored submarine cable shown in cross section, less than two­
thirds actual size. As in 1he previous cases, this cable was 
tested at 30,000 volts before and after installation. The cable 
weighs 18 lbs. per foot, and is one of the heaviest ever manu­
factured. The armor is No. 4 B. & S. gage, and the finished 
diameter about 3 ins. In con.1ection with the third-rail circuit 
for jumper cables at grade cr,)ssings, and in places where the 
third rail was shifted from one side to the other of the main 
track, 65,119 ft. of 2.000,000-ci·c.-mil varnished cambric cable, 
leaded, with a jute and asphalt 1.nish, were installed. The jute 
and asphalt jacket was put on these cables to protect the lead 
from mechanical injury and corrosion, since the cables are in _ 
many cases buried directly in the earth. 

To carry the third-rail circuih· and also the track circuit 
around the drawbridges at J amaic, Bay, 56oo ft. of 2,000,000-
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circ.-mil, rubber-insulated, lead-covered and wire-armored 
cable were installed. The submerging of these cables main­
tains them at a low temperature, which tends to preserve rub­
ber and justifies its use in this case. As a reinforced feeder 
for the third rail, there was installed, in conduit, 9438 ft. of 
paper-insulated, low-tension cable, selected as the cheapest 
available construction for the service, since the installation was 
regarded as being of a more or less temporary nature, and be­
cause the ultimate life of the cable was not an important 
feature. 

All the above cable, as well as the necessary wire and cable 
for the cars, was furnished by the General Electric Company. 
The aggregate length of all kinds of wire and cable supplied 
for this installation was 637,243 ft., the sizes ranging from No. 
12 to 2,000,000 circ. mils. 

•• 
SEMI-CONVERTIBLE CARS FOR LISBONt PORTUGAL 

When the street railway system of Lisbon, Portugal, com­
menced to operate with electricity about five years ago, 120 
eight-bench open cars, built by the J. G. Brill Company, were 
put in service. These cars were mounted on the builder's type 
of single truck. Two years later the same company furnished 
forty twelve-bench open cars mounted on its maximum-trac­
tion trucks, and within the last week or two twenty handsome 
cars of the grooveless-post, semi-convertible type have been 
shipped. These are not the first semi-convertibles of this type 
to be used in Portugal, as a year ago practically the same style 

the chief means of transportation was a form of omnibus, and 
these vehicles, having the same wheel gage as the cars, made 
use of the company's rails, as the streets were roughly paved, 
and, by charging lower fares, secured enough of the traffic to 

INTERIOR OF LISBON CAR 

prevent adequate returns on the railway investment. This 
condi tion of affairs, although interrupted for a time by the 
purchase from the proprietor of the omnibuses, continued until 

the electrification of the lines, when, to avoid 
further use of the tracks by these vehicles 
and limit the competition, the gage was re­
duced from 4 ft. 8½ ins. to 2 ft. II ½ ins., 
too narrow for safe bperation of any road 
vehicle of an omnibus type. The rails are of 
the 7-in. grooved girder type, weighing 91 
lbs. to the yard, with welded joints, and laid 
on an excellent foundation. The power 
house, car houses and general equipment are 
thoroughly modern. 

This semi-convertible type is particularly 
SEMI-CO NVERTIBLE CAR USED FOR NARROW-GAGE LINE IN LISBON, PORTUGAL applicable to the conditions referred to, 

which limit the width over all to an ex-
of car, but mounted on No. 27-G short base, double trucks, was 
furnished to Oporto, 

Heretofore both open and closed cars have been used, but 
the climatic conditions of Lisbon make the semi-convertible 
type especially desiraqle, for the winters are mild, with many 
warm days, and during the summer the evenings are always 

tent which would otherwise make it impracticable to use a 
transverse seating arrangement. The gain of 73/2 ins. in the 
interior width, because of having the sashes stored in pockets 
in the side roof when not in use instead of in the side walls, 
enables a 35-in. seat to be used, leaving the aisle 17 ins. wide. 
The ~eats are of the step-over type, and were manufactured by 

SEATING PLAN AND GENERAL DIMENSIONS OF CARS FOR NARROW-GAGE TRACK I N LISBON, PORTUGAL 

cool. In the STREET RAILWAY JouRN.\L of March 2, 1901, a 
general description of the railway system, with maps, diagrams 
and half-tone views, was published. It was said in this inter­
esting article that the street car lines were first operated in 
1873. Most of the cars, which were drawn by mules, were 
built by the John Stephenson Company, and many of them are 
still in service. The type of vehicle which had previously been 

the Brill Company. The interior finish consists of cherry in 
the natural color, and the ceilings are of decorated birch 
veneer. The usual form of bottom framing is used, which in­
cludes 4-in. x 7¾-in. side si lls, 12-in. x ¾-in. si ll plates and 
s¼-in. x 6¼-in. end sills. Two 4-in. x 3-in. x ½-in. angle 
irons support the platforms at their centers. These angle irons 
extend 4 ft. 4 ins. back of the centers of the body bolsters. The 
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general dimensions need not be given, as they will be found in 
the accompanying plan and section. The angle-iron bumpers, 
radial draw-bars, ratchet brake handles, platform gongs, signal 
bells, sand boxes, folding gates and other specialties are of the 
builder's manufacture, and the cars are mounted on the build-
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END VIEW OF LISBON CAR FOR NARROW-GAGE SERVICE, 
SHOWING PRINCIPAL DIMENSIONS 

er's maximum-traction trucks, which have 4-ft. wheel base and 
have 33-in. x 20-in. steel-tired wheels. The motors are of 37-
hp capacity each. 

•• 
FREIGHT BUSINESS ON THE LANSING & SUBURBAN 

The Lansing & Suburban Railway has found it necessary to 
establish a freight station at Lansing in order to care for its 
growing freight traffic. Within the last year the traction com­
pany's freight business has grown to extensive proportions. 
That class of traffic on the St. John's line has been steadily in­
creasing ever since the road was opened. In fact, it has ex­
ceeded the expectations of the company. Considerable freight 
is also handled on the Pine Lake line, and that road's business 
will undoubtedly increase this year. During the coming season 
the line to Jackson will be completed. Freight business over 
it will undoubtedly be larger than over the other lines. 

•• 
Niagara Falls, Tonawanda, Lockport, Hamburg, Kenmore, 

Williamsville and other towns that are directly connected with 
Buffalo by electric railway will profit greatly in time of fire 
and when the aid· of the Buffalo fire department is necessary, 
by an arrangement which the Board of Fire Commissioners 
has recently entered into with President Henry J. Pierce, of 
the International Railway Company. The company, in case 
these towns need the services of apparatus from the Buffalo 
fire department, will transport it on flat cars, the transporta­
tion charges to be borne by the town calling for aid. 

RADIAL DRILL IN PHILADELPHIA SHOPS DRIVEN BY 
INTER-POLE MOTOR 

The Philadelphia Rapid Transit Company has been using in 
its repair shops since May, 1905, a motor-driven radial drill, 
which represents an interesting application of the inter-pole 
motor to a machine tool whose work "involves frequent varia­
tions in speed. It is worthy of note that the drill was equipped 
with a speed-changing mechanism to adapt it for a constant­
speed motor, but owing to the ease with which the inter-pole 
motor can be made to vary its speed, it.was adopted in place of 
the constant-speed motor generally employed. The driving 
mechanism consists of a Renold silent chain, which transmits 
power from a 3-hp, 525-volt, type S, "inter-pole," variable­
speed motor, made by the Electro-Dynamic Company, of Bay­
onne, N. J. The motor is geared for 575 r.p.m., the ratio 
being 3 to 1, or 575 r.p.m. to 1725 r.p.m. A Bickford drill 
is used. 

The drill arm is attached to a column II ins. in diameter, and 
is made in pipe section to overcome the combined stresses of 
twisting and bending. It is raised and lowered by power under 
the control of a lever within the operator's reach. The back 
gears are fitted with friction clutches, which give four changes 
of speeds for each position of the driving belt or set of driving 
gears. The spindle has sixteen changes of speed, arranged in 
geometrical progression, and is provided with · both hand and 
power feed, quick advance and return, safety stop, automatic 

INTER-POLE MOTOR DRIVING RADIAL DRILL IN SHOPS OF 
THE PHILADELPHIA RAPID TRANSIT COMPANY 

trip, dial depth gage and hand lever reverse. An engraved 
plate attached to the arm shows the operator how to obtain the 
proper speeds for different metals and diameters of drills. The 
depth gage answers a double purpose-besides enabling the 
operator to read all depths from zero, which does away with 
the usual delays connected with scaling or calipering, it sup­
plies a convenient means for setting the automatic trip, as the 
graduations show exactly where each dog should be located in 
order to disengage the feed at the desired points. The feeding 
mechanism furnishes eight rates of feed, ranging in geometrical 
progression from .007 in. to .064 in. per revolution of spindle, 
each of which is instantly available. The tapping mechanism 
is located on the head, and permits the backing out of taps at 
any speed with which the machine is provided, regardless of 
the speed used in driving them in. ' 
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CONVERTIBLE CARS FOR THE UNITED RAILWAYS OF 
CHATTANOOGA 

The United Rai lways Company, of Chattanooga, has within 
the las t week or so added to its equipment four new cars of the 
Brill cwivertible type, built by the American Car Company, of 
St. Louis. The cars are for use on a line which 
runs from one of the main streets out to a 

out Mountain run to the different points of historical and scenic 
interest. Chattanooga has a popuiation of over 30,000, and is 
an important commercial, railway and manufacturing center. 

The cars make a very attractive appearance when open or 
closed, as will be seen by the accompanying views. T he in­
teriors are fi n ished in cherry, with birch headlin ings neatly 

new residence section which has not built up 
as rapidly as was expected, and the new cars 
were purchased with the view of attracting 
travel in that direction. P leasure riders will 
doubtless make much use of the cars because 
of their comfort and the fine views to be had 
along the line. R. W. King, the general man­
ager, is well acquainted with the Brill con­
vertible type, as he was formerly with the 
Newcastle (Pa.) Traction Company, which 
was among the first to use them. Subsequently 
he became manager of the Montgomery & 
Chester (Pa.) Railway Company, and pur­
chased a number of convertibles for that sys­

THE CHATTANOOGA CONVERTIBLE CA R READY FOR WARM WEATHER 

tem. He expects at least to double the r eceipts from the line 
on which the new cars are operated, and at a cost much less 

INTERI OR OF CHATTANOOGA CA R R EADY F OR WI NTER 
SERV I CE 

than with the old rolling stock, which consisted of open and 
closed cars. The company's system connects with the Chatta-
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decorated. Step-over back cherry slat seats are of the Bnll 
manu facture. A very interesting feature in connection with 
these cars is in the fact that, although they measure but 20 ft. 
7 ins. over the end panels, they are mounted on double t ru cks 
of the "Eureka" maximum-traction type, the reason being that 
some of the track curves are of shorter radius than would be· 
practical for a single truck with wheel base suitable to this 
length of car. 

T he general dimensions arc as fo llows: Length over the 
vestibule sheathing, 30 ft.; width over the si lls, 7 ft. 6¼ ins.; 
width over the posts at the belt, 8 ft. 4 ins. ; sweep of the posts, 
4% ins.; distance between the centers of the posts, 2 ft. 7 ins.; 
height from the floor to the cei ling, 8 ft. 6¾ ins.; height from 
the track over the tro lley board, 9 ft. 4¾ ins.; height from the 
track to the platform step, 15¾ ins.; from the step to the plat­
fo rm, 12 ins.; height from the track to the running board, 18¼ 
ins. T he side sills are 3¼ ins. x 49/s ins., and the wheel pieces, 
5¼ ins. x 6 ins. lmtead of si ll plates, Z-irons are used, the 
si lls resting on the outward extending lower flange. T he cor­
ner posts are 3¾ ins. thick, and the side posts, 3¾ ins.; leng th 
of the seats, 34 ins.; width of the aisle, 22 ins. ; t ruck wheel 
base, 4 ft.; diameter of wheels, 33 ins. and 20 ins. T he car, 
with t rucks, weighs 17,500 lbs . 

•• 
Indianapolis is another city in which rebates are given pas­

sengeri from out of town. In fact, the Mer­
chants' Association of Indianapoli s claims to 
have originated the plan. In that city, on a 
purchase of $25 worth of merchandise fron1 

ONE OF THE NEW CONVERTIBLE CA RS FOR CHATTANOOGA, SHOWING PANELS 
INSTALLED, BUT WITH PART OF THE WINDOWS RAISED 

any one or more of the members of the asso­
ciation, the shopper's fa r e for 40 mi les, com­
ing and going, or a total of So miles, is re­
funded to one traveling on a steam road, or 
75 miles each way, or a total of 150 miles, to 
one traveling via interurban lines. Those 
living a greater di stance than 40 miles or 75 
miles may have their fare rebated or refunded 
fo r the So miles or 150 miles, round trip, leav­
ing only the minimum cost to be prepaid. 
During the year 1905 the Indianapolis Asso­
ciation paid out a swn equal to $20,000 in re­
bates to Indianapolis shoppers. About one­
fourth of those who apply for rebate books 
and secure a rebate patronize the steam lines, 

nooga & Lookout Mountain Railway, the Lookout Point In­
cline Railway and the North Side Con:::olidated Street Rai lway, 
which it owns and has improved. Its lines on the top of Look-

and three-fourths the interurbans. Ten days are allowed to 
make the $25 in purchases. The rebate is paid at the associa­
tion's Indianapolis offic~. 
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NEW CARS FOR COLUMBUS, OHIO 

The Columbus Rai lway & Light Company has just received 
ten new cars from the G. C. Kuhlman Car Company, like the 
one shown in the accompanying illustrations. They are of the 
standard length used by the company, 28 ft. 8 ,½ ins. The plat­
forms are 6,½ ft. long, measured from the end panels over the 
vestibule sheathing, and have high fo lding ga tes, besides fo ld­
ing doors. The trolley boards are trussed to bring the strain 
chiefly upon the ends of the car. This form of trolley board 
is used on most of the company's cars. Th~ length over the 
bumpers is 43 ft. 4:YR ins.; width over sills, 6 ft. IO ins.; width 
over the posts at belt, 7 ft. II¼ ins. ; sweep of posts, 6¾ ins.; 
centers of posts, 2 ft. IO ins.; height from floor to cei ling, 8 ft. 

LONGITUDINAL SEATING IN COLUMBUS CAR 

1 ,½ ins. ; height from track to the under side of sills, 2 ft. 9 ins. ; 
height from under side of si lls over trolley board at highest 
point, 9 ft. 5,½ ins. The side sills are 4 in s. x 7,½ ins., with 
7-in. x ,½ in. sill plates on the outside; thickness of corner 
posts, 3¾ ins., and side posts, 2¾ in s. The 
cars are mounted on "Eureka" maximum-trac­
tion trucks, carrying 40-hp motors, and having 
4-ft. wheel base, 33-in. and 20-in. wheels and 
4,½-in. axles. 

ELECTRIC RAILWAY AT SHANGHAI 

The Shanghai Electric Construction Company, Ltd., of Lon­
don, has been organized with a capital stock of £320,000, 
divided into 320 shares of £1,000 each, to construct an electric 
railway in the foreign settlement at Shanghai. There will be 
23½ miles of track, of which 6 miles will be double track. The 
Shanghai Company will pay the authorities 5 per cent of the 
gross receipts, and hh a perpetual franchise, but with the right 
reserved to the authorities of purchasing the enterprise as a 
going concern at the end of thirty-five years. Power will be 
purchased from the municipal lighting plant. The contract for 
the construction has been let to Bruce Peebles & Company for 
£277,000. Among those prominently interested are Sir Alfred 
Dent, of Dent Brothers & Company, L ondon, and Alfred Dent 
& Company, of Shanghai; R. S. Portheim, managing director 
of Bruce Peebles & Company; Col. Thys, of La Compagnie 
Internationale d'Orient, and the Electric..Conversion Syndicate, 
of London. The consulting engineers are Sir Douglas Fox & 
Partners, and Harper Brothers & Company, of London. 

9700-HP HYDRAULIC TURBINE FOR CALIFORNIA GAS & 
ELECTRIC CORPORATION 

An interesting point in connection with the recent purchase 
by the California Gas & Electri c Corporation, San Francisco, 
of a 9700-hp, single horizontal, spiral case, reaction hydraulic 
turbine, is contained in the fact that this turbine will operate 
under a 550-ft. head at a speed of 400 r. p. m., said to be the 
highest head under which a turbine of this type has ever been 
installed. Until recently, manufacturers of secondary machin­
ery have avoided the operation of their apparatus on high 

Besides being an important steam railroad 
point, Columbus is the operating center of eight 
large interurban systems. It has a population 
of over 125,000 and a large transient popula­
tion, due to its manufacturing interests and 
the fact that it is the capital of Ohio. The 
system of the Columbus Railway & Light 
Company covers the enti re city, the lines 
radiating in all directions from the city's 
center, with a total trackage of about 100 

DOUBLE-TRUCK CAR FOR THE COLUMBUS RAILWAY & LIGHT COMPANY 

miles. In addition to the city system, the company operates 
a 14,½-mile interurban road from Columbus to Westerville. 
Minerva Park, owned by the company, is on this line, and is 
9¾ miles from the center of the city. The lines also reach 
Oletangy Park, which is operated by the company, and which 
covers 37 acres of ground. It is situated on a branch of the 
Scioto River and has a large theater. Both parks are popular 
and secure a large amount of traffic to the lines which reach 
them.. A number of large cars for the Westerville division 
were furni shed two years ago by the American Car Company. 
Most of the company's standard 28-ft. closed cars were fur­
nished by the J. G. Brill Company. 

••• 
During October, November and December the United Rail­

ways Company, of St. Louis, carried 44,241,395 passengers 
and made 1,235,524 trips. In the months of July, August and 
September there were 44,435,325 passengers carried and 1,269,-
032 trips made. In 1904, the last quarter of the year, there 
were 1,537,150 trips made and 53,695,829 passengers carried. 
In 1905, 170,009,691 passengers were carried, and in 1904, 201,-
316,532, a falling off of 31,306,842. There was a gain in 1905 
over 1903 of 22,868,262. 

speeds. This prejudice, however, has, to a great extent, been 
overcome, and it is only a question of time when this type of 
hydraulic turbine will be constructed for still higher heads 
than the present practice will allow. This turbine and ac­
cessories will be furnished by the Allis-Chalmers Company, of 
Milwaukee, and is destined for installat ion at Chico, Cal. 

•• 
The entertainment given to the employees of the Brooklyn 

Rapid Transit Company by the Brooklyn Rapid Transit Em­
ployees' Association at the clubhouse of the association in East 
New York was concluded on Saturday evening of last week. 
George W. Edwards, the secretary of the associat ion, said that 
at each performance the hall was well filled, and that on Thurs­
day evening, which was officers' night, the attendance was very 
large. A t the Saturday matil}ee a novelty was introduced in 
the distribution to the little girls present of some thirty dolls. 
There was on the bill a sketch in which was introduced a baby, 
and advantage was taken of this to dispose of the products of 
the "farm." On Saturday evening Newton \V. Bolen, super­
intendent of transportation of the Public Service Corporation 
of New Jersey, and several of his associates in that company 
were the guests of the Brooklyn Association. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Jan. 24, 1906. 

The Money Market 

There has been a further material improvement in the monetary 
situation during the past week. Not only have rates for all 
classes of accommodations been forced to a lower level, but the 
offerings of funds at the new quotations have been considerably 
larger than at any time for several mrmths past. The volume of 
business also has been larger, particularly in the time loan branch, 
many of the maturing contracts having been renewed at th e cur­
rent quotations. The easier conditions prevailing in the local 
market were due almost entirely to the continued heavy arrivals 
of funds from the interior and by furth er substantial gains in 
cash by the local institutions on their operations with the Sub­
Treasury. The position of the Clearing House banks is now 
stronger than for a long time, an<l while the influx of funds from 
out-of-town sources is likely to continue for some weeks to come, 
it is not expected that rates will go much below the present level so 
long as the stock market maintains its present activity an<l strength. 
During the week moderate amounts of gold h ave been shipped to 
Mexico and to South America, and furth er shipments of the 
precious metal may be expected in the near future. Foreign ex­
change has ruled decidedly firm throughout the week, but gold 
exports to Paris have again been averted by a furth er advance in 
the Paris checque rate on London. The European market s have 
been somewhat easier, di scounts at all the principal financial cen­
ters being quoted slightly below those prevailing at th e close a 
week ago, as evidenced by the action of the Imperial Bank of Ger­
many in reducing its official di scount rate, and similar action is 
expected to·be taken by -the Bank of England later in the week. 
The statement of the assocfated banks published on last Saturday 
made another extremely favorable exhibit. The increase in cash 
amounted to $n,996,700. The rese rve required was $8,040,775 
larger than in the preceding week, resulting in an increase in the 
surplus of $3,955,925. Loans increased $20,553,900 an<l deposits 
increased $32,163,rno. The su rplus rese rve on J an. 20 last was 
$16,764,475, as against $12,808,650 in th e previous week, $23,733,800 
in the corresponding week of last year, and $26,072,675 in 1904. 

Mon~y on call has loaned at 6 an<l 3½ per cent during the week, 
the average rate being 4½ per cent. Money for sixty days to six 
months was obtainable in quantity at 4¾ per cent, ~s against 5 to 
.J% per cent in the week preceding. Commercial paper was eas ier , 
prime endorsements being discounted at 4¾ per cent. 

The Stock Market 

The past week in the stock market has witnessed periods of 
reaction, some of which have been quite pronounced. These had 
resulted in the main from selling on the part of pools which had 
previously bought stocks heavily at materially lower prices than 
those now current, although se lling by operators fo r the fall con­
tributed not a li ttl e to the declines reported. There is more than 
a suspicion that some of the larger interes ts liquidated a portion of 
their holdings, presumably for the purpose of prev,enting the mar­
ket from developing into a runaway affair, such as it threatened to 
<lo at intervals. It must be said, howeve r, that the combined sell ­
ing movement noted se rved only to demonstrate more clea rly 
than ever, perhaps, the great power of absorption which 
th·e present stock market possesses. T his naturally leads to 
the conclusion that th e public is in the market to a much greater 
extent than at any time for a yea r or more past, and that, despite 
the deci<le<l advance in prices of late, is convinced that values are 
still in line for further improvement. This r easoning would ap­
pear to be perfectly sound, as practically all th e elem ents that go 
to make up a big bull market are now strongly in evidence. The 
money market, both here and abroad, has returned to a normal 
condition, and from all indications wi ll remain in that state per­
manently. The exceptionally open winter has greatly benefited 
many lines of industry, more particularly the transportation com­
panies, and thi s is bound to be refl ected in increased earnings, as 
well as in a considerable reduction in operating expenses, conse­
quent upon the lack of the usual severe snowstorms. In only one 
industry, perhaps, that of copper, bas there been any evidence of 
a reaction, the week having developed quite a decline in prices 
from the recent very high level. In this instance the reactionary 
tendency resulted· from selling of speculative holdings of copper 

metal, and <lid not by any means indicate the beginning of a per­
manent downward move in the market for that product. How­
ever, the bears in the stock market made use of this as a subter­
fuge, and at one time made a sharp drive against the stock of the 
Amalgamated Copp er Company, which it was plain to be seen 
was done for no other purpose than to influence adversely the 
balance of the list. It is safe to say that the copper m etal industry 
is sound in every particular, otherwise the directors of the Amal­
gamated Copper Company would not have placed the stock upon 
a permanent 6 per cent dividend basis, which they did during the 
week by declaring 1½ per cent for the quarter. Notwithstanding 
the reactionary tendency spoken of in the stock market, many 
issues scored very considerable advances in response to the several 
encouraging factors referred to, which were supplemented by the 
favorable result of the English elections and by a belief that 
nothing harmful was likely to come from the conference of the 
Powers regarding Morocco. Not the least important among the 
stocks which reported de.ci<led advances was Reading. However, 
th e sensational rise in this stock created fears of a corner in it, 
and its influ ence was rather against an improvem ent in the general 
list . Other notably strong features included St. Paul , Colorado 
Fuel, Southern P acific,· Federal Mining & Smelting, National 
Lead, American Smelting, Anaconda, American Linseed, Atlantic 
Coast Line, Great Northern preferred, the P acific Coast issues, 
some of the Gould prop erties and the United States Steel stocks. 

The only thing new in connection with the local traction' stocks 
<luring the week was in the nature of a report of som~ new terms 
to govern the proposed merger of the Belmont-Ryan companies. 
T he fact that there was no substantiation of thi s report, and that 
offici al announcement of th e details of the new plan were with­
held , acted as somewhat of a deterrent to an active speculation in 
the chares of th e local traction companies and, comparatively speak­
ing, dealings in them were smaller than of late and fluctu ations in 
prices n ar rowe r. It must be said in connection with these com­
panies, however , that their earnings at present are piling up in an 
unprecedented mann er. Moreover, all of them are being benefited 
in an exceptional degree by the extreme mildness of the weather. 
All of this, in th e ordinary nature of events, is bound to be re­
fl ected sooner or later in the prices for these securities. 

Philadelphia 

Increased activity characterized the m arket fo r the local traction 
issues <luring the past week, an<l although prices di splaye d more 
or less irregularity as a result of profit taking, the general trend 
of values was toward a higher level. A conspicuous feature of 
the dealings was an advance in Consolidated Traction of New 
J ersey stock, the price making a n et gain of 2 points to 82½ , the 
highest price reco rded in several month s. Upwa rds of 8oo shares 
were dealt in. Other strong issues included U nion Traction, 
which rose ¾ to 63½ on the purchase of about 1500 sh ares, and 
Fairmount Park Transportation, which moved up a point further 
to 20. American Railways was comparatively quiet but decidedly 
strong, about 6oo sha res changing hands at from 52½ to 53¼, a 
net gain of 1¼. Philadelphia Rapid Transi t was the acti ve leader 
of th e li st, upwards of 20,000 sh ares of the stock changing hands. 
During the ea rly part of the week the stock was under pressure, 
the price receding from 32¾ to 32½, but subseq,uently there was 
renewed buying by the New Y ork interests which li fted the stock 
to 33}8. Commission houses were also free buye rs. Near the 
close there was some profit taking and a reaction to 32¾ resulted. 
Philadelphia Company was active and strong, about 18,000 shares 
changing hands at prices ranging from 53¼ to 53 ¼- Small 
amounts of the preferred brought so½ and 51. R ochester Railway 
& Light advanced 3 points to mo on the purch ase of IO shares. 
Other transactions included R ailways General at 7 and 7¼, U nion 
Traction of Pittsburg preferred at 51 , Second & Third Street 
Passenger at 300½ , Thirteenth & Fifteenth Street Passenger at 
301 ½ , United Companies of New J ersey at 269¼, and Philadelphia 
Traction at from IOI ¼ to IOI ½, an advance of ½ point. 

Baltimore 

Trading in tractions at Baltimore continued active, with U nited 
Railway issues aga in constituting the leading feature. In the ea rly 
dealings the stocks and bonds of thi s company displayed mode rate 
activity and firmness, bu t later on the announcement that the deal 
was premature caused rather heavy liquidation, which was re-
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fl eeted in materially lower prices. Of the 4 per cent bonds, about 
$100,000 changed hands at from 94¼ to 94. The free incomes, 
after selling at 70¼ at the opening ran off to 69 and closed at 
69½ on the exchange of nearly $500,000 bonds, while the pooled 
incomes, after rising from 68 to 6g, reacted and closed at 681/s. 
Transactions in the latter aggregated about $375,000. Both the 
free and pooled stocks were considerably less animated, about 
2500 of the first named selling at 16 to 16½ and back to 16¼, 
while upwards of I 1,000 of the deposited stock changed hands 
at from 18 to 17 and back to 17%. Wash ington City & Suburban 
ss were conspicuously strong, $10,000 selling at n2¼ and I 13, an 
advance of 1¾. Other sales were: $19,000 Norfolk Railway & 
Light ss, at 97½; $5,000 Richmond Traction 5s, at 105½ ; $3,000 
Macon Railway & Light 5s, at 99½ to 99¼; $1,000 Atlanta Street 
Railway ss, at 105½; $4,000 Virginia Railway & Development 5s, 
at 99½, and $5,000 Charleston Consolidated Electric 5s, at 97¼ . 

Other Traction Securities 
I ntense dullness prevailed in the market for street railway issues 

at Chicago. Trading was confined largely to odd lots and p rice 
changes were unimportant. Transactions included Chicago City 
Railway at 199, North Chicago ·at 80, West Chicago at 51 and 50, 
Metropolitan Elevated common at 28, Chicago & Oak Park com­
mon at 7½ to 7¼, the preferred at 28 to 28¼, and South Side 
elevated at g6. The Boston market was fairly active and generally 
strong. Boston Elevated, after selling at 160 at the opening, dc.­
clined to 157_½ and later recovered to 159, a net gain of a point 
Massachusetts E lectric issues, although somewhat less an imated 
than in the previous week, were st rong, about 2000 shares of th e 
common bringing 18¼ to 19¼, while about 1500 of the prefer red 
sold at prices ranging from 67¼ to 69½ and back to 68½ . Oth er 
transactions were: BcJston & Suburban common at 20, the p re­
fe r red at 65; Boston & Worcester common, from 25 to 28, the 
preferred at 72 ½ to 74½; West End common at 100 to 99, and the 
preferred at n4¼ and u4. In the New York Curb market, In­
terborough Rapid Transit developed considerable activity, upwards 
of 14,000 shares being dealt in. From 235 at the opening, the 
price dropped to 230¾ on moderate selling, but subsequently there 
was a sharp advance to 236. At the close there was a reaction to 
234¾. The new common stock to be issued by the Interborough­
Metropolitan Company was also actively traded in, when issued 
about 8000 shares in all changing hands. At the opening the 
delay in announcing the details of the merger caused some 
selling, which carried the price from 59 to 53, but later, 
upon a report that holders of Interborough and Metro­
politan stocks would be offered a larger amount of common 
stock in the new company, the price advanced to 60. T he final 
transaction was made at 57¼- Of the new preferred stock, 400 
shares sold at 98½ and 99, while upwards of $425,000 of the new 
4½ per cent bonds brought prices ranging from 95½ to 95. New 
Orleans Railway common sold at 39½ and the preferred at 85, 
while $23,000 of the 4½ per cent bonds brought 91¼ to 91:Y-4• 
Washington Railway common sold at 41¾ and 41, while the pre-
ferred changed hands at 87½ to 87. · 

Security Quotations 
The following table shows the present bid quotations for the 

leading traction stocks, and the active bonds, as compared with 
last week: 

Jan. 17 Jan . 24 
A merican Railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52½ 53¾, 
Boston Elevated ................................................. 158 159 
Brooklyn Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90¾, 91¼ 
Chicago City ..................................................... 197¾, 
Chicago Union Traction (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 10% 
Chicago Union Traction (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 831/z 
Consolidated Traction of New Jersey .. . . . . . . . . . . . . . . . . . . . . . . . . . . 81 82 
Consolidated Traction of New Jersey 5s ........................ 107½ 107½ 
Detroit U nited . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94¾ 97½ 
Interborough R apid Transit .................................... 234 234½ 
Interborough-Metropolitan Co. (common), W. I................ 571h 55½ 
Interborough-Metropolitan Co. (preferred), W. I............... 981h 97½ 
Interborough-Metropolitan Co. 4½s, W. I................... . .. 95 94½ 
International Traction (common) ...... ,., ........................ 37 37 
International Traction (preferred) 4s............................ 75 75 
Manhattan Railway ......•.............................. : ....... . 160 160½ 
Massachusetts E lectric Cos. (common) . . . . . . . . . . . . . . . . . . . . . . . . . 18½ 18¾. 
Massachusetts Electric Cos. (preferred) ........ ."................ 69 68 
Metropoli tan Elevated, Chicago (common) .......... , .......... 28 
Metropolitan Elevated, Chicago (preferred).................... 71 

Jan. 17 
Metropolitan Street ...... .... .. .... .. .... . . ...................... 126½ 
Metropolitan Securities .. . . . .. . . .. . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . 74% 
New Orleans Railways (common) • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 39 
New Orleans Railways (preferred) . . . .. . . . . . .. . .. . . . . . . . . . . . . . •. 85½ 
New Orleans Railways, 4½s...................................... 91 
North American ................. , ...............................• 101% 
North Jersey Street Railway • .. .. • . . . . . . . . . . . . .. . . . . . . . . . . . . . .. • 25 
Philadelphia Company (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 53% 
Philadelphia Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32½ 
Philadelphia Traction ........•.................•.............•... 101 
Public Service Corporation 5 per cent notes . . . . . . . . . . . . . . . . . . • • 95½ 
Public Service Corporation certificates . . • . . . . . . . . . . . . . . . . . . . . . • 70 
South Side Elevated (Chicago) . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
Third Avenue .•.... , .•........•.....................•............. 138 
Twin City, Minneapolis (common) ............................. 119 
Union Traction (Philadelphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
West End (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
West End (preferred) ............................................ 113 

W. I., when issued. 

Iron and Steel 

Jan. 24 
124¼ 

71¾. 
39½ 
85 
91¼ 

103% 
25 
63¼ 
32½ 

101½ 
95 
70 

138 
119¾. 

63% 
99 

113 

The " Iron Age" says th e open winter thus far has encouraged 
consumption and has kept it at an enormous rate. The pr essu re 
for prompt deliver ies cont inu es, and it is only old material which 
has suffered, since scrap is coming out much more freely than it 
ordinarily does at th is season of the year. Despite a strenuous 
effor t to maintain values, old material is weak. Negotiations are 
reported as pending between valley makers and the Steel Cqr­
poration for a large tonnage of pig iron fo r the second quarter , 
th e requirements not h aving been covered as yet. In the East 
steel makers are urging shipments. Founders are in the market 
constantly, but it is a noteworthy fact that the Southern p roducers 
are not as fi rm as they have been and th at increasing q_uantities of 
Southern iron are available at $14 at Birmingh am fo r No. 2. 

•• 
UNITED TRACTION FORMALLY TRANSFERRED 

Control of the U nited T raction Company, of A lbany, formally 
passed to the Delaware & H udson Railroad at a meeting held in 
A lbany last week. T h e director s and the officers all r esigned, and 
a new board and new offi cers were chosen. The new board of 
directors is composed of David W ilcox, of New York City, who is 
pres ident of th e Delaware & H udson Company; Abel I. Cu lver, 
second vice-president of Delaware & H ud son Company; W. J . 
Mullin, assistant to the second vice-pr es ident; T. B. Dixey, as­
sistant to the second vice-pres ident; Lewis E. Carr, attorney of 
the Delaware & H udson Company; A lex Ekstrom. consulting elec­
trical engineer of the Delaware & Hudson Company; Charles H . 
Sabin, vice-p resident of the National Commercial Bank. of Albanv: 
Jam es F. Mc E lroy, 1 president of the Albany Ch amber of Commer~e, 
and J. H. Caldwell, president of the Troy Chamber of Commerce. 
T he new officers are: David W ilcox, president ; Abel I. Culver, 
vice-p resident ; Abel I. Culver, chairman, and vV. J. Mullin and 
A lex Ekstrom, assoc iate members of the executive commit tee. The 
d irectors who reti red are : A. Bleecker Banks, Anthony N. Brady, 
T homas Breslin , Charles Gibson, Alber t Hessberg, George P. Ide, 
William Kemp, Francis N. Mann, Jr. , J ames H. Manning, Wi lliam 
McEwan, J ohn W. McNamara, Edward Murphy, second; J ames 
O'Neill and Robert C. Pruyn. 

T he di rectors organized by electing the new executive com­
mittee and new officers as g iven above. T he membership of the 
board was reduced to nine, and that of the executiYe committee to 
three. Abel I. Culver will direct the policies of the road under 
its new m anagement: · 

The Delaware & Hudson Company has called a meeting of 
stockholders for Feb. 19, to consider increasing the capital stock 
by $7,000,000, in 70,000 shares of the par value of $100 each. The 
stock issue is to t ake up a proposed issue of $14,000,000 of 4 per 
cent ten-year debentu res, to be offered to the stockholders pro rata 
at par. T h e exchange is to be made at the rate of fiye shares of 
stock for each $1,000 debentu re, and within five vears of the date 
of the debenture. In an official statement it wa"s announced that 
the proceeds of the forthcoming issue will be used for the follo"·­
ing purposes: 

Ten million dollars for the cost of the United Traction Com­
pany, of A lbany, and a half interest in the Schenectady Railroad 
Company. 

Two million four hundred thousand dollars for new equipment. 
One million six hundred thou sand dollars for the construction 

of a cut-off around vVilkesbarre, Pa., to overcome the difficulties 
of congested tracks and high grades under which business now re­
ceived from the Pennsylvania Railroad at South vVilkesbarre is 
now being handled. 
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ALLIANCE AGAINST ACCIDENT FRAUD 

In the Nov. 4 issue of the STREET RAILWAY JOURNAL a notice 
was published of the preliminary organization in New York on 
Oct. 25 of an association of street railway, steam railroad and other 
transportation companies and casualty companies against barratry, 
unfounded and exaggerated claims for injuries and fake accident 
cases in general. At that meeting a committee was appointed to 
consider the subject. This committee was composed of the fol­
lowing: Edson S. Lott, chairman, general manager, United States 
Casualty Company, New York ; James L. Quackenbush, general 
attorney, New York City Railway Company, New York; Charles C. 
Paulding, attorney, New York Central & Hudson River Railroad 
Company, New York; Russel A. Sears, attorney, Boston Elevated 
Railway Company, Boston; Robert B. Armstrong, president, Cas­
ualty Company of America, New York. The secretary was Chauncy 
S. S. Miller, secretary, Casualty Company of America, New York. 

On Jan. 8 a circular was issued by this committee, stating that a 
second meeting would be held at the Hotel Astor, New York, on 
Jan. 17, for the purpose of forming a permanent organization and 
inviting the attendance of all interested in the subject. T h ~ cir­
cular stated that the object of the alliance would be "to protect and 
defend its members against fraudulent claims; to prosecute all per­
sons engaged in presenting and promoting such claims ; to collect 
and disseminate information to its members concerning fake claim­
ants, sl~yster lawyers, unprincipled physicians, ambulance chasers, 
false witnesses and others engaged in such practices; to insist upon 
fair dealing with honest claimants, and, generally, to impress upon 
the public these principles." It was also voted that the membership 
be limited to such casualty and liabili ty insurance companies, com­
mon carriers, public service companies, large employers of labor 
and others as shall be approved by the committee on membership. 

Among those who responded to the roll call at the meeting on 
Jan. 17 were: Robert B. Armstrong and Chauncy S. S. Miller, 
presid_ent and secretary, respectively, of the Casualty Company of 
America; Edson S. Lott, general manager, U nited States Casualty 
Company; R. S. Sears, Boston E levated Railway; R. C. Richards.,, 
Chicago &_ Northwestern Railroad; C. C. Paulding, New York 
CentraJ Railroad; F. J. Moore, General Accident Corporation, Phil­
adelphia; J. L. Quackenbush, New York City Railway; J . B. 
Lackey, secretary, Washington (D. C.) Railway & Electric Com-· 
pany; James R. Pratt, acting general manager, United Railway & 
Electric Company, of Baltimore; W. C. \Vilson, Delaware, Lacka­
wanna_& Wes_tern Railroad; Robert Walker, Chicago, Rock Island 
& P ~c1fic Railroad; H. V. Drown, the Rhode I sland Company, 
Prov1d~nce, R. I.; J. G. M. Hamilton, Atchison, Topeka & Santa 
Fe Railroad; J ames J . Cagney, Montreal Light, Heat & Power 
Company; L. L. Gilbert, Pennsylvania Railroad lines west of Pitts­
burg, of Pittsburg; J ackson E. Reynolds, Central Railroad of New 
Jersey ; George D. Yeomans, Brooklyn Rapid Transit Company; 
C. B. Orcutt, Hudson River Day Line. Proxies for several express 
companies, steam railroad and traction companies were handed in 
and applications for membership from some half dozen others ar~ 
rived too late for action by the committee. 

The committee on legislation, of which Mr. Sear s is the chairman, 
reported at its meeting ea rly in the day that copies of the bills 
to stop barratry have been introduced by the Alliance into the 
Legislatures of Massachusetts, Maryland and other States and that 
it had been unanimously decided to have a similar meas~1re intro­
duced into Congress as soon as it could be drafted. 

The secretary read the bill that has been introduced in Massa­
chu setts, which reads as follows: 
An Act to Prevent the Malicious Promotion of Litigious Claims. 

Be it enacted by the Senate and House of Representatives in general court 
assembled, and by the authority of the same, as follows: 

~ectio,n 1. Whoever, for his own gain, and having no exist in g relation­
ship or interest in the issue, directly or indirectly, solicits another to sue 
at law or in equity, or to make a litigious claim, or to retain hi s own or 
another's services in so suing or making a litigious claim, or whoever, being 
an attorney-a t-law, knowingly prosecutes a case in which his services have 
been retained as a result of such solicitation, or whoever, being an attorney­
at-la:v, directly or indirectly, agrees to procure another to be employed in 
~ons1deration of his soliciting litigious business, or undertaking to sol icit 
it, or in any other way compensates or agrees to compensate another for so 
doing, shall be punished by a fine of not more than five hundred dollars 
($500), or by imprisonment for not more than three months, or by both. 

Section 2. This act shall take effect upon its passage. 

The report of the treasurer was presented and accepted and 
showed that th e organization has a large unexpended balan~e 011 

hand with which to pros_ecute its aim. It was reported that steps 
are now to be taken to give full publicity to the conviction and im­
prison!11ent in Missouri of an attorney named Johnson, who had 
committed barratry, and of the report in the official series of the 
Supreme Court of New York State, reported Jan. 13, wherein an 

attorney named Clark, of Buffalo, was held subject to disbarment 
by reason of having entered into an arrangement with a man in the 
same city whereby he, Clark, was to solicit telephone and telegraph 
cases. 

The . committee on medical associations outlined the steps that 
are bemg taken to have reputable physicians punished and sus­
pended from membership in the local and national medical asso­
ciations when their complicity in litigious and fraudulent claims 
has been made clear. 

Mr. Quackenbush, the chairman of the committee on bar asso­
ciations, reported that he had conferred with the chairman of the 
gri e_vance com!11ittee of the ~ity_ of New York, to w horn charges 
agamst a certam lawyer of this city, recently committed for perjury, 
had been made, the man being sent to prison for seven years and 
the entire credi.t for this action was given to the Alliance A~ainst 
Accident Fraud. 

The permanent officers elected were: President, Russel A. Sears, 
attorney, Boston E levated Railway Company; first vice-president, 
J am~s R. Pratt, attorney, United Railways & Electric Company, 
Baltimore; secretary and treasurer, Chauncy S. S. Miller, secretary, 
Casualty Company of America, 52 William Street, New York. It 
was also ~ecided to appoint a vice-president to represent every 
State, Territory and country, except those represented by the presi­
dent and first vice-president, in which the Alliance has a subscriber 
or subscribers. These vice-presidents will be in charge of the work 
of the association in each State. Those already elected are as fol­
lows: New York, Edson S. Lott, United States Casualty Company 
of New York; New Jersey, Jackson E. Reynolds, C.R. R. of N. J.; 
Illinois, Robert Walker, C., R. I. & P. R. R.; Rhode Island, H. B. 
Drown, the Rhode Island Company; Kansas, J. D. N. Hamilton, 
!1-·, T. & S: Fe R.R.; District of Columbia, James B. Lackey, Wash­
mgton ~ail way & E lectric Company; Canada, J. J. Cagney, Mon­
treal Light, Heat & Power Company. The executive committee 
was given power to add to this list of vice-presidents. 
. It was decided to hold the annual meeting the third Wednesday 
m January, and to charge an initiation fee of $roo and annual dues 
of $roo. 

It was also decided to establish a central bureau from which in­
formation as to all such claims will be distributed to the members 
of the Alliance. A card index will be kept of such reports, and if 
the same person has at any time made a claim against any other 
member, the fact will be reported. The same plan will be followed 
in relation to doctors, lawyers, ambulance chasers or runners, wit­
nesses and others. T he A lliance will have permanent committees 
upon bar as_sociations, medical associations and legislation, to call 
t? the atten~10n of reputable lawyers and doctors the improper prac­
tices of th eir fellows and to try to bring about such legislation as 
may tend to defeat the crooks. Such committees are to be made 
up from the_ membe~ship, and tl_ie members are to serve without pay. 

In acceptmg elect ion as president, Mr. Sears said, in part: "We 
have begun in the right fashion, and when one casts his eye over 
the ~ist of c_orporations which are met here to-day, it is imposing 
and 1mpress1ve when we consider what it means, and will undoubt­
e_d(y bear f~uit with the public. I believe the theory we are prac­
t1c111g no:,v 1s that this national bureau should be the center point 
fr?m which branches shall reach out-that the local organizations 
will have platforms on the plans of the Boston organization. There 
we have every public service and corporation, every transportation 
company, gas company, casualty company, accident company and 
great employees of labor all banded together. We have what we 
call a ~ommon index, which goes by the name of the Index Bureau, 
to which we all subscribe. Each one of us sends to that bureau 
every day the list of claimants on our respective records. We have 
this month 50,000 names for that card index, and without doubt 
in the next six months we shall have card indexed more than roo -
ooo na~es of persons who have had claims against our respecti;e 
compames. 

"It will then be almost impossible for any man to run that 
gauntlet with the same name, for the cards contain the name of the 
claimant, any alias he may have used, his physician's name, date 
and place o_f the alleged accident, and the attorney representing him, 
together with some short abstract of the claim and the name of the 
company sending the report. * * * The action is automatic. 
Where I have had to go round and inquire of the various railroads 
public service corporations and large employers whether some Joh~ 
Smith ever had a claim ~efore, it has taken a long time and has 
consumed a lot of energy; whereas in this way the information is 
already collated and the system is as nearly automatic as it 'can be. 

"It has been demonstrated that localities never before dreamed 
of as harboring claimants, of involving claims and claiming dam­
ages, have been brought to light. We have had as many as nine 
claims from one house. Again, I may say that the aliases covered 
are a great help. The man making a claim may be John Smith, of 
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38 Washington Street, but the card index will develop the fact that 
his name is "William Smith, and that he lived at another location." 

Mr. Sears we.nt on to illustrate how the same system was fol­
lowed with r egard to physicians who make a practice of g iving tes­
timony for the alleged vict ims of street accidents, and that the in­
fo rmation supplied through the Central Bureau indices was proving 
of great value in the cross-examination of witnesses. He concluded 
by saying: "It will exercise great weight befo re our Bar A ssocia­
tion that all you men met here to-day, representing so many in­
t er ests and such wide influ ences, have indorsed thi s barratry bill. 
* * * Our Bar Association, I am glad to say, is composed of 
reputable lawyers, and they want to see the old confidence r estored 
as fast as it can be, and such act ion as we h ave taken h ere to-day 
cannot help but be of benefit a ll over the country." 

Among the street r ailway companies which have joined the A lli­
ance are the Boston Elevated Railway Company; Philadelphia . 
Rapid Transit Company; Boston & Northern Street Railway Com­
pany; Brooklyn Rapid Transit Company; United Railways & Elec­
tric Company, Baltimore; Washington Railway & Electric Com­
pany; Public Service Corporation of New J ersey; New Hampshire 
E lectric Railways Company, and the Boston & Suburban E lectric 
Companies. 

•• 
IMPORTANT BILLS IN MASSACHUSETTS 

The special recess committee on- railroad and street rai lway laws 
of the Massachusetts Legislature, appointed a year ago, has de­
cided to r ecommend to the Legislature the passage of a law' to 
permit str eet railways and railroads to consolidate after the ap­
proval of the Railroad Commissioners has been granted. This 
practically put the whole matter into the hands of the Railroad 
Commission, and is exactly in line with all the other r ailway and 
railroad legislation passed in Massachusetts in recent years. In 
all other matters concerning the construction and development of 
street railway systems, the law requires primary action before local 
authoriti es as a matter of course; but power of approval .and vis­
tual control rests with the Railroad Commission, which is the 
State board. It is worth noting, too, that the Legislature has 
shown no disposition whatever since starting out on this policy to 
divide or r estrict the authority of the board; bu t, on the other 
hand, has given it constantly more and more power. 

A nother feature of the special committee's r ecommendations is 
the extension in limited fo rm of the power of street railway com­
panies to take land by right of eminent domain. This is a direct 
concession to the moYement for interurban lines and high-speed 
service, which has come into l'dassachu setts ve ry slowly, owing to 
the strict laws and the thickly settled territory that has to be 
traversed ev en by n ew lines. Some time ago the Raili;-oad Com­
missioners, after having the matter brought up at repeated h ear­
ings, ruled that it had authority under the law to approve devia­
tions from establi shed highways, so fa r as street railway locations 
were concerned, only when it was shown that such deviations were 
necessary for the avoidance of dangerous curves or grades. That 
is, th ey could not approve of locations on private land merely for 
th e sake of enabling the road to obtain a straighter line, and there­
fore provide for higher speed. T his recommendation, it is ex­
pected, will meet the difficulty involved h ere, and a law following 
the committee's suggestion wi ll undoubtedly pave the way for a 
considerably fr eer development of interurban schemes than has 
hith erto been possible. 

The time for introducing new business under the rul.es in the 
Legislature closed Saturday, J an. 20, and it may therefore be as­
sumed that practically all the n ew bills concerning railways are 
now in hand, except such as may later prove of sufficient impor­
tance to induce a suspension of rules to allow their admission. It 
may be worth noting that a m easure has been introduced which 
would give to cities and towns, under certain conditions, th e r ight 
to acquire, lease, own, operate and maintain street r ailways. 

The main arguments may be summed up as follows: 
In connection with the plan to autho rize the merger of the steam 

railroads and the electric rail ways, it is of interest to note the 
a rguments advanced in support of the respective issues. 

THE STEAM RAILROAD POSITION 

r. The merger policy brings into the management of the street 
-r ai lway that special ability and knowledge which come from long 
experi ence in dealing with transportation problem s, and, as well, 
g reater financial resources. 

2. The financial embarrassm ent of certain lines would be re­
lieved by having th ese enterpri ses in more conservative and ex­
perienced hands. 

3. The street railways are largely steam rail road feeders. They 

bring people to the railroad from the different sections of the town 
which it serves, and di st ribute them again at the end of the jour­
ney. J oint management of the two would enable them to perform 
thi s service more efficiently and harmoniously. 

4. T he policy of the State as regards transportation is monopoly 
with public regulation. Competition in this service has always 
proved wasteful and destructive; the best policy is to allow and 
protect a complete but regulated monopoly. If the established 
policy of monopoly is to be exchanged for one of competition, 
then all restrictions should be removed and the steam railroads 
allowed to compete on an equal footing. 

5. The Boston & Maine Railroad has made a very effective point 
of the fact that the New York, New Haven & Hartford Railroad 
already controls street railways in Massachusetts. It asks to be 
allowed, as a domestic corporation, the same rights which a for­
eign corporation already asse rts. 

THE ANTI-MERGER SIDE 

I. Monopoly ought by no means to be allowed until the "devel­
opment period" in selective transportation is over; until the electric 
railways are "giving the genuine interurban rap id transit and light 
fr eight se rvice which is so much needed. 

2. The steam railroads, in control of the situation, will not bring 
about thi s development. Their investment is so tied up in steam 
equipment that it is not reasonable to suppose that they will make 
incursions into the field of electric railroading except under heavy 
pressure. Moreover, the necessity of avoiding any violent 
fluctuations in their securities makes it inexpedient for them to 
undertake any new thing involving any considerable amount of 
r isk. It was one manifest purpose of the New York, New Haven 
& Hartford Rail road in buying up Connecticut electric railways to 
head off electric communication between New York and Boston. 
The Boston & Maine Railroad might adopt the same v iew with 
reference to an electric road between Boston and Portland, Maine. 

J. The policy of consolidation in steam transportation has been 
disadvantageous to the State and has resulted in comparatively 
poor passenger service. Where competition has actually devel­
~ ped, it has r esu lted in lower fares, greater convenience and com­
fort to travelers, more frequ ent se rvice and increased travel, to 
the great benefit of the public, and without serious loss to the 
steam roads themselves. Comp etit ion is ruinous only where it in­
volves unnecessary duplication in equipment, and two different 
kinds of transpor tafion, touching at the same points, may well in­
cite each other to adequate developm(;nt, the maximum of service 
and th e minimum of charge, and a healthy spirit of enterprise, 
without that r esulting damage to the public interests which follows 
direct competition on parallel lines between public service corpora­
tions rendering identical service. 

4. The New Haven road is really in the same category as the 
Boston & Maine, both h olding M assachusetts charters. In view of 
the doubts expressed as regards the legality of the present New 
H aven control, haste should not be taken to place the Boston & 
Maine in the same position. 

5. The State cannot afford as yet to declare itself in favor of a 
policy of monopoly in this matter even though common control 
can be secured in any case by stock purchase, for such a declara­
tion of policy would doubtless be used by the steam railroads in 
opposition to the granting of new electric railway charters, and 
would lessen that influence which otherwise might be exerted to 
secure better se rvice on the st eam railroads themselves. 

AURORA, ELGIN & CHICAGO RAILWAY ORDERS NEW CARS 

The Aurora, Elgin & Chicago Railway Company has placed 
with the Niles Car & Manufacturing Company an order for ten 
passenger cars. The new cars will be somewhat longer than those 
now in se r vice on the road, and the seafs will be spaced farther 
apart. The cars will be equipped with the Sprague-General Elec­
tric multiple-unit control. 

PHILIPPINE CONTRACT TO J. G. WHITE & COMPANY 

Secretary of War Taft has r ecommended to the Philippine Com­
mission th e acceptance of the bid for the construction of steam 
railroads in the Philippines by J. G. \Vhite & Company and asso­
ciates. These bids covered 100 miles from Iloilo to Bataan; 100 

miles from Escalante to J umaymayalan, and 95 miles from Cebu 
to Danao. A ll of the lin es will be of na rrow-gage, single-track 
construction. 
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NEW MERGER PLAN FOR NEW YORK COMPANIES­
NEW COMPANY IN CORPORA TED 

A change has been made ;n the proposed Interborough-Metro­
politan Street Railway merger. The terms offered on Dec. 27 for 
an exchange of the outstanding securities were: 

To replace $35,000,000 Interborough stock-
New 4½ per cent bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . $70,000,000 
New common stock. . .. ... .. . ........ . . .... ......... 31 ,500,000 

To replace $52,000,000 7 per cent guaranteed Metro-
politan Street Railway stock-

New 5 per cent cumulative preferred stock ....... . . . 
New common stock. ..... ... ....... .... .. . ....... .. . 

To replace $30,000,000 Metropolitan Securities 
stock-

52,000,000 
26,000,000 

New common stock ................. . . ... ....... , . . . 25,550,ooc 
According to the new plan, announced with apparent authority, 

the n ew holding company now offers the following: 
To replace $35,000,000 Interborough stock-

New 4½ per cent bonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $70,000,000 
New common stock.. .... . . .. . ... ... .. ... . ... .. . . . . . 34,650,000 

To replace $52,000,000 7 per cent gua ranteed M etro-
politan Street Railway stock-

New 5 per cent cumulative preferr ed stock ....... ... . 
New common stock .... ..... ....... ...... . . ... .. . .. . 

To replace $30,000,000 Metropolitan Securities 
stock-

52,000,000 
28,600,000 

New common stock.... . . ... ....... ...... ... ... .. ... 27,900,000 

With the filing of the incorporation certificate at the office oi 
the Secretary of State in Albany on W ednesday, Jan. 24, the M et­
ropolitan Street Railway Company and the Interborough Rapid 
Transit Company took the first official step towa rd consolida tion. 
The new co rporation, the obj ects of which are set forth at length , is 
a holding corporation called the Interborough-M etropolitan Com­
pany. Its capital stock is $15,000, composed of fifty shares of pre­
ferred and 100 shares of common stock. The articles provide that 
the li fe of this holding company shall be 1000 yea rs. The directors 
of the company are J ohn B. McDonald , Walter G. O akman, J ames 
J ourclan, Morton F. Pla11 t and Peter A. B. Widener . . 

The purposes of the new company, as set forth in th e ce rtificate 
·of incorporation are: 

(a) To subscribe for, purchase, acquire in any manner, hold as investment 
and dispose of, bonds and other evidences of, indebtedness of, and the in­
debtedness of, and shares of cap ital stock of, or any inter est in shares of 
capital stock of, any corporat ion engaged in or h olding the shar es of stock 
of any corporation or corporations engaged in the transportation of pas­
sengers in the city of New York or its suburb s or territory adjacent thereto, 
or of any other corporation, dom estic or foreign; 

(b) To aid financially and otherwise any corporation engaged in the t ran s­
portation of passengers in the city of N ew York or its suburb s or territor y 
adjacent thereto, and whether in the ex tension of the lines of such corpora­
t ion and in their operation or otherwise, and to aid in the formation, or­
ganization and operation of other corporation s in which the corporation may 
be or become interested as the holder of shares of stock or otherwis"e ; 

(c) T o make provision, either directly by the purchase, leasing, and im­
provement of r eal estate, or indirectly by the acquisition of capita l stock of 
other corporations. 

(d) T o do each and every thing necessary, suitable, desirable or p roper 
for the accomplishment of any o f the purposes hereinbefore enumerated, to 
the same extent as a natural p er son might do as princi pal, agent , con­
tractor, or other wise, either alon e or associated with other corporation s or 
na tural person s, and to receive and exercise all the ri ghts, powers and 
priv ileges of na tural persons in connection th erewith. 

Article III. of th e certi fica te tell s thu s the privileges of the pre­
fe rr ed stock: 

T he holders of the preferred stock shall b e entitled to receive from the 
surplus o r ,net profits of the cor poration dividends from the fir st day of 
April , 1906, a t the rate of 5 per cent per annum and no m ore, payabl e quar· 
terly on the first days of J anuary, April, J uly and October in each year, 
without deduction for any tax or taxes which the corporati on may be r e• 
quired to pay thereon, or t o deduct or re tain therefrom, under any present 
or future law of the United States or any State, county or municipality 
therein. Th e dividends on the preferred stock shall be cumulative and sh all 
be payable before any dividend on the common stock shall be pa id or set 
apart, so that if in any quarter year a dividend amounting to 1¼ per cent 
sha l1 not have been paid on the preferred stock, the defici ency, wi th in­
terest , shall be payable b efore an y dividend sh all be paid upon or set apart 
for the common stock. 

Whenever all cumulative dividends upon th e preferred stock , wi th interest 
as aforesaid, shall have been paid , the board of directors may declare divi­
dends on the common stock, payable out of the then remaining surplu s or 
n et profits. 

In the event of any liquidation or winding up (whether voluntary or in­
voluntary) of the corporation , the holders of the preferred stock (before any 
amount sh;ill be paid to the holders of th~ co1Timon stock) sh al1 b e entitled 

to be paid in full the par amount of their shares and interest thereon at the 
rate of 5 per cent per annum fr om the date of such liqui dation or dissolu­
tion or winding up, the unpaid dividends accrued on their said shares u nt il 
sa id date, ·with inte rest on such dividends a t sa id rate from the r especti ve 
times at wh ich t he sam e accrued , a.nd th e p r oportionate part of the divi­
dend accruing at said date, with int erest thereon at said rate fr om said 
date. After such paymen t in full to the holder s of the preferred stock th e 
holders of the common stock shall b e en ti t led to r eceive t he r emainin g 
assets and fund s in proportion to the shares h eld by them respectively. 

The power to fix the amoun t to be reserved as a working capital fo r th e 
co1·poratio n is g iven to th e board of direc tor s, and a ll r ights to di vid end s 
from profits shall be subj ect the r eto. 

T he corporation can not create or issue stock having rights in priority to 
the rights of the preferred stock; nor , without th e con sent of the holder s of 
two-thirds in a mount of the ent ire preferred stock at the tim e issued and 
outstanding, can the amount of th e p referred stock be increased. 

The ce rtifica te pro \"icl es that as lollg as dividends at the rate of 
5 per cent a year a re paid on the p referred stock no vo ting power 
shall be ves ted in th e holder s thereof, but if there is eve r any de­
fault in the payment of di vidends th ey shall h ave full voting 
rights. If, however, the di recto rs o r equest , th e holder s of pre­
ferred s tock may cast votes in proport ion to their holdin gs. 

The directors will designa te an executive committee to exercise 
between d irectors' meeting the powe rs of the board in the manage­
ment and business of th e corporation, The directors are em ­
powered to decide wh en and to what extent th e books of the cor­
poration or any one of th em, except the stock book, shall be open 
to inspect ion of stockholders. No stockholder sh all have the right 
to inspect any books or c!ocuments except as he is empowered to 
do so by th e statutes of the S tate or by the board of directors. 

In behalf of the Interborough-Metropolitan Company directors 
it was said on vVeclnesclay that the pre sent earnings we re sufficient 
to meet the interest on th e $70,000,000 4½ per cent bonds that w ill 
be issued. T he 5 per cent d ividend 011 the new cumulative pre­
fe rred stock, they say, can also be paid out of present earnings, 
and there will still be left revenue fo r dividends on the common 
stock of the consolidated company. T h e M etropolitan Street Rail ­
way Company, the offi cials sa id , is now earning at th e rate of 6 pe r 
cent on its capital stock, while the In te rborough is ea rnings fr om 
I 2 per cent to 14 per cent on its $35,000.000 capital stock, a ft er the 
7 per cent guaranteed dividend on Manhattan E leva ted stock is 
deducted. Since J an. 1 the gross ea rnings of the Inter borough 
Company have increased more than IO pe r cent . It was stated that 
the Interborough-M et ropolitan Company is now prepared to accept 
any fair offer for new subways. It is willing to proceed a t once to 
construct a nd operate the Lex ington Avenue subway extension 
from F orty-Second Street north , and the subway ex tension down 

• the west side of trwn from Times Square to the Battery. T he 
company wants to build a third t rack on the T hird Avenue ele­
va ted. The Interborough has been want ing to do thi s a long time. 

The manage rs of the n ew company th ink that the congestion 
wi ll be well -nigh unbearable in a few months if pe rmiss ion to 
build th e express track a ll the way clown Thir d i\ venue is not 
g iYen. T hey point out that a new subway cannot be built a nd p11t 
into operation in less than fo ur years, and th at tr affi c to th e Ha r­
le::~ Ri,·er and ac ross is increas ing rapidl y all the t ime. 

•• 
A MUNICIPAL OWNERSHIP EXPERrS EXPERIMENT IN 

CHICAGO 

Dr. M. F. Doty, one of Mayor Dunne's " tr ac tion e.s:perts," tried 
an exper iment on the Wabash Avenue line in Chicag'o last week, 
which r esulted in much delay to passenge rs, and would have enclccl 
se riously had not President Mitten of the company countermanclell 
th e orders g iven by the doctor. Dr. Doty's idea was to increasl'. 
the capacity of th e \ Vabash Avenue loop, upon which ca rs a rl'. 
now being operated uqder a headway of 28 seconds. His pla n 
was to have the trainmen close the gates on the right-hand side 
of the car s between Randolph and Madison S treets and close th em 
on both sides between Adams and J ackson Boulevard, a ll owing 
no person to get aboard in th is block. 

As during the rush hours there is not more than 30 seconds' 
headway on this loop and it takes at least a m inu te to change th e 
gates , and un der Dr. Doty's plan th is had to be clone twice in two 
blocks, the ca rs naturally became blockaded. As a resu lt, he had 
ca rs piled up all around the loop. President M itt_en , of the Chi ­
cago City road, came over to see h ow th e experiment was p ro­
g ressing, and had to take th e m anagement of the road ou t of D r. 
D oty's hands to get the ca rs running. A second attempt by D r. 
Doty the fo llowing day resulted in the loo~ becoming blockade_d 
again, and traffi c was restored only by th e mterfere nce of Prest­
dent M itten. 
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MUNICIPAL OWNERSHIP ORDINANCE PASSED BY THE 
CHICAGO CITY COUNCIL-STREET RAILWAY 

AFFAIRS IN GENERAL 

T he traction situation in Chicago took a sudden turn on J an. 18, 
,,·hen the City Counci l, meeting in a committee of the whole, 
passed Mayor Dunne 's $75,000,000 Mueller certificate ordinance. 
T he traction frand1i se ordinances, upon which so much time has 
been spent, were not voted upon. 

A t the opening of th e meeting a motion was made to substitute 
the minority report of the transportation committee fo r that of 
th e maj ority report, th ereby substituting the Mueller o rdinance 
for the extension franchise ordinances. A lderman Cullerton, a 
forme r supporter of the franchise ordinances, seconded the mo­
tion. After several hours of argum ent the Mu eller o rdinance was 
passed. The passage was effected only by the vot~s of about fif­
teen A ldermen, who h eretofore have opposed the Mayo r and the 
municipal ownership ordinances. 

The more important sections of the ord inance passed read: 

Be it ordained by the City Council of the city of Chicago: 
Section 1. That _for the purpo:~ of acquirin~ street ra_ihrnys eith er b y 

purch ase, construction, condemnat10n, or otherwise as provided by law, and 
for th e equipment of such street railways in and upon the streets of the 
city of Chicago h ereinafter d escribed, so as to provide for a fir st-class 
street railway system, the city of Chicago m ay issue and dispose of i ts in­
terest bearing "street ra il way certificates" in the manner provided by law, 
not to exceed the sum of $75,000,000. 

Sec. 2. That said st reet rai lway certificates or the proceeds arisin g from 
the issuance and sale thereof shall be u sed by the city of Chicago for the 
p urpose of a cquiring eith er by purchase, construction, condemnation , or 
otherwise, street railways, togeth er with the equipment thereof, in a nd upon 
and alon g the st r eets upon which st,eet ra ilway tracks are already located. 

The second portion of the ordin ance, prm·iding for the munici ­
pal operation o f the street railway system s, is : 

Be it ordained by the City Council of the city of Chicago: 
Section 1. That the question of the operation of street railways by the 

city of Chicago as provided in the aforesaid act be submitt,ed to popular 
vote a t the next election, to b e held in the city of Chicago on the third day 
of April, 1906. 

S ec. 2. The question to be voted on at said election shall be, "Shall the 
city of Chicago proceed t o operate street railways?" 

Sec. 3. This ordinance shall be in force from and after it s passage. 

Alde rman Cullerton, who seconded the motion to adopt the 
minority r eport of the committee and thereby throw the franchis e 
ordinances ou t of consideration, said: 

of the meeting at which the measure was passed were approved 
unanimously. A ft er the meeting Mayor Dunne stated that he had 
until nex t meeting to make any amendments. 

A t the meeting of the Chicago City Council, :Monday, Jan. 22, an 
or-dinance was passed commanding the commissioner of public 
works to remov e at once all the turnstil es in the eleYated stations 
on the Union loop. 

A severe sleet storm Sunday night r esulted in almost a com­
plete ti e-up of several of the elevated roads. Traffic was not re­
stored to normal condi t ion until late :'.\1onday morning. The sur­
fac e lin es also experienced difficulty in operating cars, but the 
se rvice on these was not so much affected as was that of the 
elevated lines. 

Suit has been brought by the city against the railway companies, 
cha rging them with having disobeyed the public comfort ordi­
nances of th e city in r espect to heating cars, furni shing seats and 
providing frequent cars. One su it is brought against the Chicago 
Union Traction Company for $1,500,000, and another for $500,000 
aga inst the Chicago City Railway Company. 

Regarding the bringing of the su its, Julius G. Grossberg, special 
legal adviser for the administration, said: 

" The suits are ordinary actions in debt, and the cause of action 
is the claim that both companies han disobeyed the 'public com­
fo rt' ordinances and r endered them selves liable to the amount of 
fines claimed in the suits. 

"It is a n ew form of action, and I do not know that it will hold, 
but the idea is to stop a multiplicity of suits by consolidating all the 
cases brought before th e justices which may be brought into one. 
It will also forestall a suit for injunction to stop onr suits in the 
justice courts ." 

"It has been held," sa id Col. E. R. Bliss, for the Chicago City 
road, "that a suit in debt can be brought to collect a fine under a 
penal o rdinance, so I guess l\Ir. Grossberg is all right on that 
proposition. I am afraid, howeYCr, he will find he must set up in 
his pleading specific instances of violation, and the common counts 
will not do. As for stopping an injunction suit, that cannot be 
clone if there is any cau se for bringing one." 

MR. VREELAND ON WELFARE WORK 

The National Civic Federation, of New York, has just issued in 
pamphlet form the address on "Vv elfare \ ~ ork," delivered two or 

• th ree months ago before the New England Cotton Association at 
It is useless to pass the majority r eport and submit it to the people for A tlantic City, N . J., by Herbert H. Vreeland, president of the 

approval when we have b een in formed that the Chicago City R ailway Com- New York City Railway Company. Mr.·Yreeland is chairman of 
pan y w ill not accept it. The traction question has been in p olitics as a the welfare department of the National Civic Federation, and has 
m unicip al issue for eight year s. \Vhile Mr. Harrison was Mayor h e de- g iy en a great deal of attention to this subject. In this address he 
clarcd the traction question would not be settled until it was settled right. 
Hut :.\Ir. Harrison ne\"er confided t o an y o ne what he believed to be the right described the welfare work among some of the progressive mills 
""ay to sett le it. The traction question carri es with it the lowering of the in New England, Vandergrift, Pa. , Dayton, Chicago, and else-
tunn els. R ea l estate va lues in the southwest section of th e city h ave de- wh ere, many of which are conducted by special superintendents 
creased 100 per cent in the last few years because of the fa ilure of the city called welfare managers, superintendents, or secretaries. He also 
to lower the tunnels. The commerce which made Chicago wh at it is to-day desc ribed in detail some of the work of the 1'1etropolitan Street 
is being rapidly driven t o the Calumet River and South Chicago. R ailway Employees' Association in New York, including the 

The Chicago U ni on Traction Company is bankrupt, ; nd the Chicago City library, relief association and recreation rooms. He emphasized 
Ra ilway, which is solvent , refuses to accept what the committee has offered. the importance of the employer or president taking an acti,-e in-
Even if the c ity wins the ninety-nine-year litigation in the Fed eral Supreme t erest in any work of thi s kind \Y hich may be started, and stated 
Court, it wi ll b ring no real r elie f. The owners of these t raction bonds are 1 t 1at there is a tendency in the ayerage foreman to oppose any such 
a_ttempt ing to use this City Council to sell their bonds. I am opposed t o the 
passage of the majority report . plan until thoroughly acquainted with the result. 

As to the attitude of th e employ ees toward welfare work, he 
sa id: " It may be stated generally that employees will " -elcome all 
efforts properly introduced to proYide for thei r physical, mental 
and moral welfare. An employer who is noted among his em­
ployees for fair dealing need ha\"e no fear in introducing welfa re 
work after a careful study of conditions has been made. That is 
to say, after recognizing the first n eeds of employees to be steady 
work, an eq,uitable wage, and hours as short a s competitiYe condi­
tion s will permit, the employer may successfnllv install welfare 
work, if proper attention is given to its introduct-i on." 

The street railway companies were not represented at the m ee t­
ing_ President Mitten, of the Chicago Citv Railwav, r efn scd to 
rfoeuss the action of the Council. but it is ;aid he a;1cl other s be­
lieYe that should the ordinance be passed a t th e spring election, a 
test ease woulcl raise not only th e general qtt estion of whether the 
Mueller law certificates ar e legal, but the point raised hy th e ol}po­
nents o f th e ordinance, that it is contradictorv to th e intent of th e 
i\Iueller law, as th e ordinance does not p ro~•ide for applying the 
ce rtificates to the purchase or con struction of a single sys tem of 
st reet railways in one transaction. 

James H. Eckel s, one of th e r eceiY ers of the U nion Traction 
Company, said in regard to th e acti on of th e Counci l: 

There is no possibili ty, in my opini on, that th e end aimed at in the 
Co:uncil action will ever be realized. Th e final test will come on the 
Yalidity of the Muell er certifi cates, and the Muell er certificates ,vill never 
stand the test of the courts. I doubt that a m ajor ity of the c itizens of this 
communi ty would vote for an appropriation of the magnitude which will b e 
required to purchase the propert ies. 

At a m eeting of the City Council Monday night, J an. 22, no at­
t empts were made to amend the Mueller ordinance. The minutes 

In conclusion, h e said: ''The motiYe of the employer is one 
which comes before us constantly. \\'hile the economic Yalue of 
welfar e work mu st be admitted, it is pleasant to find that the 
average employer promotes welfare work from the humanitarian 
standpoint. It is not difficult to proYe that it is desirable from a 
mercenary point of Yiew. One may enumerate such advantages 
as the attracting of skilled employees who will seek work where 
the conditions are best; good discipline and self-respect, which 
may be secured through opportunities for cleanliness; a permanent 
set ·of employees, as against a constantly changing force which 
requires effort to train, and necessitates the loss of much material 
wasted; and a happy, contented class of wm;k;ers," 
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BOSTON TRANSIT COMMISSION ISSUES SPECIAL REPORT 

Acting by the authority of the Massachusetts Legislature of 
1905, the Boston Transit Commission issued a report on Jan. 20, 
presenting the results of an exhaustive study of the transpo~ta­
tion problem in Boston. The Commission summarized its con­
clusions as follows: 

I. The subways already authorized will provide sufficiently for 
the future so far as concerns the traffic to the south. 

2. The subways already authorized will provide for a consider­
able increase in the traffic capacity toward the north. Th e capac­
ity of the bridges across the Charles River will limit th e traffic 
in this direction. 

3. In order that all tracks may be used to their full capacity, the 
East Boston Tunnel tracks should not be permanently connected 
at grade w"ith the present subway tracks at Scollay Square, thereby 
diminishing by one-half the capacity of its own tracks and that of 
the through tracks in the present subway north of that point; but 
eventually these East Boston Tunnel tracks should either end in 
a loop under Scollay Square station or be extended to th e west 
as a part of some east and west through line. 

4. The act providing for the East Side subway (for surface cars 
east of the Washington Street Tunnel) should be amended so as 
to allow that subway to be built at a greater distance from Wash­
ington Street, so that it may pass over, rather than under, the 
East Boston Tunnel. 

5. The Cambridge Street subway should not be connected at 
grade with the Tremont Street subway, but sh ould either end in 
a loop or form part of some through line to the east. If ending in 
a loop, further study may indicate that it is des irable to carry thi s 
subway toward the neighborhood of Park Street. 

6. Additional provision should be made without delay fo r the 
traffic toward the west. The Commission recommen ds that the 
present subway under Boylston Street and the Public Garden be 
extended immediately to Copley Square, or to some other point or 
points farther west, as further study may determine, separating· 
the grades of the Boylston Street and Huntington Avenue tracks. 
A new line should also be constructed from a point nea r th e junc­
tion of Commonwealth A venue and Beacon Street to a new sta­
tion at Park Street. 

7. In laying out any comprehensive subway or elevated t rans­
portation scheme, grade crossings should be avoided as fa r as 
possible. Every such crossing reduces the traffic capacity of th e 
tra·cks involved. The C')l1Struction of a subway or an elevated 
road is so expensive that the capacity should be kept if possible 
at a maximum. Stub ends should be avoided if practicable, and 
loops should be provided, which do not reduce the capacity of the 
trac_ks. 

8. The danger to surface structures now erected or to be erected 
is not such as to be a barrier to the furth er construction of sub­
ways. It is not probable that in th e future g reater difficulties will 
have to be surmounted than have already been overcome in the 
construction of the East Boston and W ashington Street T unnels. 

The Commission estimates that in 191 5 the Boston Elevated 
Railway Company will carry 394,000,000 revenue passengers, and 
in 1925, 628,000,000. It appears probable that in the next t en years 
the street-car traffic in Boston will increase normally some 60 per 
cent, and will double in from fifteen to twenty yea rs. Additional 
faciliti es are needed for th e traffic already existing. T he Com­
mission states that while th e transportation facilities have been 
doubled within the past ten years, yet the cars are now uncom­
fortably crowded in the ru sh hours and not infrequently in th e 
middle of the day. The Commiss ion proposes that the cars now 
running on Washington Street be diverted into the T remont 
Street subway wh en the W ashington Street T unnel begins opera­
tion. The Washington Street T unnel will not be completed in 
less than a year and a half. The Commission believes th at the 
business district will be well provided fo r with the A tlantic Ave­
nue elevated, the Tremont Street subway, the W ashington Street 
Tunnel and the East Side subway in operation. South Boston 
and Dorchester can be cared fo r if necessary by an extension of 
the Atlantic A venue elevated. T he report states that the present 
congestion on Boylston Street and on Massachusetts Avenu e can­
not be avoided while the trackage is limited as at present. On 
Boylston Street from the entrance of the subway to Berkeley 
Street there are now scheduled in th e maximum hour 220 cars. 
The Commission sugges ts that the reasonable capacity of a sur­
face track should be about 160 cars per hour. By utilizing both 
the surface trackage on Boylston Street and by extending the sub­
way, th e Commission believes that 400 cars per hour could be 
handled on and under Boylston Street. 

Several routes a re suggested fo r the Back Bay subway work; 
the Commonwealth Avenue line, the new Charles Rive r embank-

' 

ment route, and a subway loop from Columbus or Huntington 
Avenue to the South Station, and a Park Street-South Station 
subway under Winter and Summer Streets. A loop is planned 
beneath the surface at the North Station fo r cars using the pres­
ent subway. This would enable th e easy extension of the subway 
northward in the future and would give a higher t raffic capacity 
than a surface loop hampered by grade crossings. 

DA TES SET FOR SALE OF APPLEYARD PROPERTIES 

T he decrees have been entered in the United States Court for the 
sa le of th e Dayton? Springfield & Urbana E lectr ic Ra ilway; the 
U rbana, Bellef?ntame & _Northern R a_i lway, and the Columbus, 
Lond?n & Sprmgfield R ailway, respectively, at Springfield, Belle­
fontaine a_nd H armony, on Feb. 16, and of the Central Market 
Str_eet R~ilway and the Columbus, Grove City & Southwes tern 
Ra ilway in Columbus on Feb. 17. T hese several properties will 
probably_ be turned over to the new owners about March I. The 
upset pnces are fixe d as fo llows · 

F or the D ayton, Springfield & Urbana, $300,000, subject to bonds 
of $750,000 ; for the U rbana, Bellefontaine & Nor thern, $175,ooo; 
fo r the Columbus, London & Spr ingfield, $250,ooo, subject to 
bonds of $1,500,000; for the Central Market, $150,000, subject to 
bonds of $5~0,000 ; for the Columbus, Grove City & Southwestern, 
$35,000, subJ ect t~ bonds of $208,000. No competition is expected 
general~y, e~cept 1~ the case of the Dayton, Springfield & U rbana. 
T he chief bidder, if not the only one, it is thought, will be A. E. 
~ ocke, of ~ dams & Company, Boston, chairman of the reorganiza­
t10n comm1!tees, who hol~s practically all of the floating indebt­
edness, ~av_1~~ purchased 1t from the creditors of the roads. 

Th e l_1ab1ht1es of the various companies over and above the 
bonded indebtedness a re s_ubstantially as fo llows, namely: For the 
Columbu s, London & Springfield, $1,100,000, including 203 Colum­
)ms, Grove City & Southwestern bonds guaranteed, but not includ­
mg 500 Central Market bonds guaranteed ; for the Dayton Spring­
field & U rbana, $1,300,000, including 500 Urbana, Bellefo,ntaine & 
Northern bonds guaranteed, and 155 Springfield & western bonds 
guaranteed, but not including 600 Kenton & Southern bonds• for 
~he U rba1;a, Bellefontaine & Nor thern, $35,000 of notes issued are 
mcluded m the Da_yton, Springfield & Urbana liability; for tht> 
Columbus, Grove City & Southwestern, $n 7,ooo, and for the Cen­
t ral Market, $362,000. T hese liabilities in each case are exclu sive 
of t~e bonded in~ebtedness, except that of leased companies as 
herembefore described. 

CHANGES IN CLEVELAND COMP ANY 

At the annua l m_eeting of the Cleveland Elect ri c Railway, held 
last week, several important changes were made in the personnel 
of ~h_e company. J . J . S tanley, general manager, was given the 
add1t10nal office of vice-pres ident and will be the active head of 
the company, as it has been announced that President Horace An­
drews will in the fu ture spend the greater portion of his time in 
New York, managing the affairs of the New York Central trac­
tion properties. C. F. Emery was made second vice-president. 
A ll oth er officers and directors were re-elected, except that W. D. ' 
Rees was elected a director in place of the late L. W . P rior. 
George Radcliffe, heretofore division superintendent was made 
general superintendent, and A. E. Doty, another divi;ion superin­
tendent, was made ass istant general superintendent. 

••• 
THE MILAN CONVENTION OF THE INTERNATIONAL STREET 

& INTERURBAN RAILWAY ASSOCIATION 

T he committees to report on two more questions to be consid­
ered by th e International Street & Interurban Railway Associa­
t ion (Union Internationale de T ramways et de Chemins de Fer 
d 'Intere t Local) at its Milan convention next September, have been 
announced by the secretary. T hey are as fo llows : 

_Ninth Question.-Track construction for urban tramways. Com­
mittee: I:1essrs .. Dubs, manager of the Marsei lles T ram ways, and 
Busse, chief engmeer of the Grosse Berliner Tramways. 

_Eleventh Question.-The use of wattmeters on city cars. Com­
~mttee: M r. Wattman, manager of the municipal t ramway system 
111 Cologne. 

A complete list of the top ics to be considered was published on 
page 837 of the STREET RA1L w A Y J OURNAL fo r Nov. 4, 1905. 
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LINE PROJECTED BETWEEN DENVER AND LEADVILLE 

An electric railway is proj ected between Denver and Leadville, a 
distance, by the route proposed, of 115 miles. H. T. Herr, formerly 
witli the Denver & Rio Grande Railroad Company, who is interested 
in the new project, says there is a distinct field for the new line 
in the territory it is proposed to traverse, more especially as the 
distances between the terminal cities by steam railroad are 151 miles 
for the Colorado & Southern, 209 for the Colorado Midland and 
275 for the Denver & Rio Grande. There is a part of the old 
Denver & Rio Grande survey that is to be used, and it is also said 
that a portion of Platte canon will be utilized. Lines will radiate 
from Leadville to various mines and the tunnel through the range 
will open the Alma and Fairplay districts and many low-grade 
mines so that ore shipments can be made much lower than the 
present compared $4 a ton rate. From Leadville the lines will ex­
tend to the Horseshoe district and Twin Lakes. Mr. Herr is now 
negotiating with the Westinghouse Compapy, of which his brother, 
E. M. Herr, is first vice-president, for the equipment of the line 
with the single-phase system. 

THE PENINSULAR RAILWAY 

The P eninsu lar Railroad Company, which has filed articles of 
incorporation at San Jose, Cal., with a capital stock of $5,000,000, 
and $205,000 subscribed, purposes to build 204 miles of electric 
railway. 0. A. Hale, president of the San Jose & Los Gatos Inter­
urban, is president and chief stockholder and manager of the com-. 
pany, and F. E. Chapin, of the Interurban Company, is treasurer. 
Lines are to be built from San Francisco to San Jose through 
Stanford University, Palo Alto, Redwood City and San Mateo. 
Branch lines will extend to Los Gatos, Sempervirens Park, Alviso, 
Oakland, Aalameda, Alum Rock Park and the Lick Observatory on 
Mt. Hamilton. It is sa id that the new road is backed by the 
Southern Pacific, and that the firs t lines constructed will be from 
San Jose to San Francisco and to Oakland, one on each side of 
the bay. The report is that the main coast line of the Southern 
Pacific will be shortened by a cut-off from Mountain View, and 
that the trains for Los Angeles and points beyond will go via 
Santa Cruz, while San Jose will be served by the new electric lines 
of the Peninsular Company, which will enter San Francisco 
through the Mission, using the tracks that are to be abandoned by 
the steam cars as soon as the Bay Shore cut-off is completed on 
the line to San J ose. One of the reasons given for the early con­
struction of the new system is the completion of the Hanchett­
Martin companies in and around San Jose. It is reported that the 
United Railroads, which has an electric line from San Francisco to 
San Mateo, had a compact with the Southern Pacific not to build 
south to San Jose if the Southern Pacific would not build another 
line. north from San Jose to San Francisco. 0. A. Hale recently 
sa id: "We intend to sell not only transportation, but power for 
irr·igation and for illumination." 

PENNSYLVANIA'S PROPOSED WORK IN NEW YORK 

The Pennsylvania Railroad, through President Cassatt, has 
made public its plans for developing its facilities in and about New 
York. It intends to spend at least $100,000,000. The plans are 
set forth in detail in a letter President Cassatt has written to 
Mayor McClellan, and to President Orr, of the Rapid Transit 
Commission, of New York Mr. Cassatt appeals strongly against 
overtaxation, especially aga inst payment for the right to carry 
freight to and from the city, which charges were suggested at a 
recent hearing of the Commission by the engineer in charge of the 
Bureau of F ranchises. T he proposed charges are: $250,000 gross 
on signing the fr anchise, $50,000 a year for ten years, and $100,000 
a year for the next fifteen years, the rates to be subject to indefinite 
readjustment at the end of twenty-five years. 

The company, Mr. Cassatt saY's, intends to build a huge freight 
terminal, to be called Sunnyside Yard, between Jackson and 
Thompson Avenues, in Queens Borough. It will be a mile long, 
nearly one-third of a mile wide, and will include an area of about 
8712 city lots, or abou 400 acres. 

The elimination of grade crossings on the railroads of th e Long 
Island Company is the second of the company's plans. Next come 
local delivery yards for freight in Brooklyn and Queens. The 
sites and areas of the proposed new yards are as follows: 

Freight termin al at Bay Ridge, between Sixty-Fourth and Sixty­
Sixth streets, extending from Fourth Avenue to the bay, 790 
city lot s. 

Del ivery yard at Fifth Avenue and Sixty-Fifth Street, Bay 
Ridge, 35 city lots. 

Delivery yard at Fifteenth Avenue and Sixtieth Street, Bath 
Junction, 44 city lots. 

Delivery yard on Gravesend Avenue (Parkville), g8 city lots. 
Delivery yard at Manhattan Beach Junction, East Sixteenth 

Street and A venue I, 150 city lots. 
Delivery yard, Vanderveer Park, Flatbu sh Avenue, 90 city lots. 
Delivery yard at Paerdegat Basin, near Canarsie, 95 city lots. 

This is convenient to the contemplated municipal improvement of 
Jamaica Bay, set forth in the late communication by Comptroller 
Grout to the Commissioners of the Sinking Fund. 

Delivery yard at Rockaway Avenue, 80 city lots. 
Freight terminal at East New York, 566 city lots. 
Delivery yard at Bushwick Junction, 96 city lots. 
The construction of a new freight terminal at Third Street and 

Hunter's Point Avenue, and of a freight delivery yard north of 
Hunter's Point Avenue, to occupy an area of 109 city lots. 
· The connecting railroad, which is to be 12 miles long, will cross 
the East River by a bridge at Ward's and Randall's Islands. This 
railroad will be connected with the tunnel line by a short, direct 
line, giving Manhattan, as well as Queens and Brooklyn direct 
communication with the north. 

The execution of these works, says President Cassatt, depends 
largely on the fairness with which New York will treat these in­
terests. 

The right to cross streets is asked, Mr. Cassatt says, only where 
the company shall own both sides of the street. 

ANNUAL REPORT OF AMERICAN LIGHT & TRACTION 

The American Light & Traction Company's annual report for 
the year ending Dec. 31, 1905, shows net increased earnings over 
the previous year of $203,657, or 17.g8 per cent. The company's 
earnings for the last two years compare as follows: 

Year- 1905 
'Earnings on stock of subsidized compa-

nies owned by this company. . . . . . . $1,222,785 
Miscellaneous earnings, interest, etc. . . . 150,835 

Gross earnings ...................... . 
Expenses ... .. ............... ; ..... • • 

Net ea rnings .. · ...................... . 
Dividends- ........................... . 

Surplus ............................. . 

$1,373,620 
37,452 

$1,336,168 
747,328 

1904 

$1,007,001 
144,502 

$1,151,503 
18,993 

$1,132,510 
669,132 

The company's condensed balance sheet as of Dec. 31, 1905, com­
pares with the previous yea r as follows: 

Assets-
Investment account ........ .. ........ . 
Treasury stock (102,46g shares com-

mon stock) ...... ..... .......... . . 
F urniture and fixtures ............... . 
Undivided profits subsidized companies . 
Bills receivable subsidized companies.: . 
Accounts receivable ................. . 
Stocks held for temporary investment .. 
Cash on hand and in bank ........... . 

1905 
$24,103,177 

1,299 
1,468,156 
1,625,904 

24,413 
2,976 

409,738 

Total .. ......... .. ... ........... ..... $2.7,635,664 

Liabilities-
Pref erred stock .................. '. .. . 
Common stock ............. ......... . 
Bills payable ........................ . 
Reconstruction reserve .............. . 
Dividends accrued and payable Feb. 1, 

1go6 ......... .......... ......... . 
Undivided earnings ......... -~ ...... . 

$9,633,200 
15,000,000 

500,000 
179,205 

192,029 
2,131,230 

Total ................................ $27,635,664 

l 

1,039 
1,26o,759 
1,024,887 

51,898 
95,885 

209,2n 

$9,396,900 
15,000,000 

2,147 

1,716,91 6 

During 1905 the dividends paid on the preferred stock was at the 
regular rate of 6 per cent per am,um. Beginning with Aug. 1, 1905, 
the dividend on the common stock was increased from the rate of 
3 per cent annually to 4 per cent annually. 

During the year the company added to its list of properties those 
of the Quebec-] acques Cartier Electric Company, of Quebec, 
Canada; the Muskegon Traction & Lighting Company, of Muske­
gon, Mich., and the Lacombe EJ....ctric Company, of Denver, Col. 

The item of $500,000 in the bills payable balance sheet of 1905 
represents money borrowed when the Muskegon property was ac­
quired. This will be paid off from funds to be received from the 
sale of the recently authorized issue of stock, the subscriptions to 
which are payable Feb. 5. 
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RAILWAY LEGISLATION IN IOWA 

Governor Cummins, of Iowa, in his message to the Thirty-First 
General Assembly, made certain recommendations affecting the 
steam and interurban railways which are quite likely to be acted 
upon. Of these recommendations the one of primary import to 
the electric railway interests has to do with the passage of an act 
which would allow one railroad company to make the same rate 
between competitive points within the State as does any other 
railroad. Under what is known as the "long and short haul" 
clause in the statutes of Iowa, a railway company cannot ch arge 
a smaller fare for a long distance than it does for a short distance. 
T he Governor says, ''The general justice of such a provision is un­
questionable, but I believe that there are circumstances under 
which the railways should be permitted to m eet competition without 
effecting intermediate points. You will better understand what I 
mean through an illustration. A passenger desiring to travel from 
Des Moines to Marshalltown has the option of several routes. T he 
Chicago & Great Western line is the shortest route, and the fare 
whfoh the company is permitted to charge is three cents per mile. 
I can see no good reason why the Chicago & N orthwestern, for 
instance. should not be permitted to carry the passenger for the 
same fare that is allowed to the Chicago & Great W es tern line, 
without affecting the charge to intermediate points between D es 
Moines and Marshalltown on the Chicago & Northwestern line. 
I therefore recommend such an amendment to the law as will 
authorize the Board of Railroad Commisioners, under such cir­
cumstances, and after due investigation, to relieve the rai lways 
from the effect of the long and short h aul clause in the statute. 
I do this not only because I believe it is just to th e ra ilways, but 
because it will greatly convenience the traveling public." 

The passage of such a law will probably bring on a competitive 
rate war in Iowa between the interurban and the st eam railroads. 
Under the provisions of such an act the steam roads could put 
interurban service on their lines which touch competitive points 
along the interurban lines, just as the Rock I sland did last year 
between Io;wa City and Cedar Rapids, and make th e same rate or 
a lower rate than the interurbans maintain between the said points. 
The Rock Island was compelled to abolish the interurban se rvice 
maintained between those points above mentioned on account of 
the long and short haul provision of the statutes, under which 
it could not charge a less r,ate between Iowa City an d Cedar 
Rapids than between Iowa City and E ly, a point on th e line be­
tween Iowa City and Cedar R ap ids. 

LOUISVILLE & NORTHERN RAILWAY & LIGHTING COMPANY 

To secure the payment of $2,500,000 5 per cent bonds wh en they 
become due in December, 1925, a mortgage from the Louisville & 
Northern Railway & Lighting Company to the American Trust & 
Savings Bank, of Chicago, and Fr"ank H . J ones, t rustee, has been 
filed in the office of George 'vV. Stoner, Recorder of Clark County, 
Ind., at Jeffersonville. The instrument is signed by Samuel Insull , 
president, and J. 0. E nglish , secretary. I t is set forth in writing 
that the action was authorized at a meeting of the directors and 
stockholders h eld on Dec. 28, 1905. 

It is stipulated that $500,000 of the amount is to be used at 
once for building electric lines in the counties of Clark, Floyd, 
H arrison, Washington, Orange, J efferson, Scott, J ennings , Craw­
fo rd, Perry, Spencer, Farrick, Vanderburg and J ackson. Accord­
ing to this the east ern t erminus would be at Madison, and the 
western at Evansville, the southern being Jeffersonville, and th e 
northern at Seymour, a line from the fo rmer place to Indianapolis 
having been in operation fo r some time. , 

A second road, seeking a northern outlet, the Louisville & In­
dianapolis Traction Company, has already been surveyed to Sey­
mour, 49 miles north of J effersonville, and considerable of the 
right of way h as been secured. A road froni J efferson'ville to 
Sellersburg, which is to pass through Watson, 6 miles north of 
Jeffersonville, is now being graded by the Louisville & Southern 
Indiana Traction Company, there being a likelihood this may go 
on to Charlestown, 7 miles north of 'vVatson, bu t the inducement<; 
so far offered have not been sufficient to cause the promoters of 
the road to give out officially that the road would go to Charles­
town. 

It is thought that Louisville is to be the junct ion point fo r a line 
from Evansville to Cincinnati in one direction, and from Lou is­
ville to Chicago in the other. Extensive preparations that have 
already been made in and around J effersonville show there is some­
th ing more than a road from New Albany to Louisville to be built 
and that at once. A s rapidly as possible the road now operating 
under the name of the Louisville & Southern Indiana T raction 

Company is being double-tracked and the rails are down from 
Cour t Avenue and Spring Street, in J effersonville, to the western 
limits of Howard Park. T here is another good stretch of double 
t rack west of the Baltinrnre & Ohio Southwestern Railroad, which 
leaves a short piece.of single track to Glenwood Park, from wqich 
place on down to the end of the line in New Albany there is a 
double t rack. 

ACCIDENT ON BROOKLYN ELEV A TED 

One man was killed and thirteen persons were injured in an 
accident on th e Lexington Avenue elevated line of the Brooklyn 
Rapid Transit Company, at Fulton and Chestnut Streets, Brook­
lyn, shortly after noon F r iday, Jan. 19. One car of a three-car 
t ra in bound for Cypress Hills, left the tracks, plunged over the 
guard rail and shot into the street, about 20 ft. from the structure. 
At Fulton Street, near Chestnut Street, there is an incline about a 
block long, running from the elevated structure to the surface 
t racks of the Long Island Railroad Company, which is used in 
summer for operating the elevated trains from Broadway Ferry 
to Rockaway Beach. As it was the company's plan to run a test 
car over the tracks on Friday, an employee was ordered to re­
move the switch pins at the point where the incline begins. About 
the time the test car was due, a three-car train en route to Cypress 
H ills came along at a moderate rate of speed. The first car passed 
safely over the switch, but the second car took the switch. The 
coupling between the first and the second car broke and the front 
wheels of the second car swerved over the westbound tracks, car­
ried away the guard rail and plunged over the incline. The 
coupling between the second and third cars broke and the last 
car swung diagonally across the tracks, being kept on the structure 
by the "other guard rail. In the third car there were about a dozen 
passengers. 

AN EFFORT TO SECURE FREIGHT RIGHTS IN 
PENNSYLVANIA 

A n organized effort is to be made to have the next Pennsyl­
vania Legislature pass a bill to give the electric railway companies 
the right to carry freight. Farmers and shippers throughout the 
ent ire State are in accord with the plan that h as been evolved, and 
organizat ions are now being perfected to lend aid to the movement. 
T he Chester County Agricultural Association is one of the bodies 
fo remost in the agitation, and the Grangers throughout the State, 
at their recent meeting in Sunbury, adopted resolutions favorable 
to it. J. J. Sullivan, president of the American Railways Com­
pany, is reported to be foremost among railway men in urging the 
need of legislation. It is said that in an effort to check the move­
ment for th e support of the bill among Chester County farmers , 
the Pennsylvania Railroad Company has offered to give th e West 
Chester Street Railway Company a right of way through property 
owned by the railroad between Gallagherville and Coatesville. 
T his is after opposing the electric railway company for more than 
two years. The committee appointed at the recent convention of 
West Chester farmers has sent to Governor P ennypacker a copy 
of the resolutions which were adopted. 

Several delegations from various sections representing the elec­
tr ic rai lway interests called upon the Governor last week and 
solicited his favorabl e action in the matter. In response to a tele­
graph ic · ca ll from Philad elphia, a conference of electric railway 
officials was held at the Commonwealth Hotel, Harrisburg, on 
Monday, J an. 22, to consider the matter. If the call is issued such 
a bill will be promptly introduced and is certain to be supported 
almost unanimously by the representatives from districts outside of 
the cities of Philadelphia and Pittsburg. Representative Creasy, 
of Columbia, has been fighting for years for the passage of such a 
bill, and proposes to offer a resolution at this specia l session au­
thorizing the Governor to amend his call so as to include thi s 
subj ect. 

••• 
PROPOSED LINE FROM LANSING TO GRAND LEDGE 

A. A. Piatt, pres ident of the Piatt Light & Heat Company, of 
Lansing, Mich., is authority for the statement that a company will 
be o rganized to build an electric railway from Lan sing to Grand 
Ledge, with probable extensions connecting it with Ionia and 
Charlotte. The Piatt Company will build a concrete dam at Grand 
Ledge thi s spring, and in connection with the flowage rights has 
secured a large part of the right of way for the proposed roacl, 
and it seems very probable that the line will be built during the 
coming season. 
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NEW PUBLICATIONS 

Report of the Third Annual Meeting of the American Railway 
Mechanical and Electrical Association, held at Philadelphia, 

• Sept. 25-26, 1905. Published by the Association; 295 pages. 
This report is the first to appear of those conventions held at 

Phi ladelphia last fall, and will be read with interest, not only by 
those who were not present at the meetings, but by those who 
were. The Philadelphia convention of this association was par­
ticularly valuable this year and the discussions and papers will 
well bear rereading. The report includes a portrait of President 
Baker and a statement that the association will hereafter be known 
as the American Street & Interurban Railway Engineering Asso­
ciation. The front cover shows a representation of the official 
badge used as Philadelphia. 

Earth and Rock Excavation. By Charles Prelini. New York: 
D. Van Nostrand & Company; 357 pages; illustrated. Price $3. 

The chief obj ects of this book, as described by the author in his 
preface, are "first, to concentrate in a small volnme descriptions 
of the different operations which are required for planning and 
executing any work of excavation in either earth or rock; and, 
second, to classi fy and describe clearly the various implements 
and machines used for excavatirig and hauling away the material." 
With these objects in view, the author first presents a discussion 
of the methods of calculating earthwork. Succeeding chapters 
consider the various methods of planning and executing works of 
excavation, and describe methods for deducing the cost of such 
work in any particular case. Finally, a chapter is devoted to brief 
descriptions of a number of large works of excavation. The book 
is illustrated by diagrams and views of earthwork appliances. 

STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 Nassau Street, New York.] 

UNITED STATES PATENTS ISSUED JAN. 16, 1906 

809,956. Amusement Device; Charles H. J aeger, New York, 
N. Y. App. fil ed Oct. IO, 1905. An amusement device consisting 
of a stationary body representing a vehicle in which the occupants 
may be seated to face eith er forward or rearward, and con­
nections for imparting rocking movements to the stationary body. 

809,999. Railway Signaling; Samuel D. Strohm, Philadelphia, 
Pa. App. filed Aug. 29, 1891. Mechanism arranged to automati­
cally set danger signals and to apply the air brakes on a following 
train in case it passes a danger signal. 

810,027. Electric Signal ; Charles C. Blake, Brookline, Mass. 
App. filed Aug. 19, 1905. A selective signal system consisting of 
a transmitting station having a se ries of pendulums adapted to 
send electric impulses of different periodicity over a line wire when 
connected thereto, a series of way stations, each provided with a 
pendulum device adapted to respond to the vibrating of one only 
of said transmitting pendulums, an electric lamp signal and a 
semaphore arm which becomes operative when the unison of vibra­
tions is establi shed between the transmitter and receiver. 

810,069. Overhead Trolley Harp and Shoe for Electric Rail­
ways ; John Miller, Jr. , Amesbury, Mass. App. filed March 17, 
1905. A pivoted sh oe mounted in the trolley harp in place of the 
usual wheel, has anti-friction rollers at each end thereof. Means 
for lubricating the shoe. 

810,240. Electric Motor Controller Regulator; Paul A. Wey­
land, Maywood, Ill. App. filed June 14, 1905. An attachment for 
ordinary car controllers, having a plate movable with the control­
ler arm upon which is a freely pivoted lever. The lever co-operates 
with stationary cam grooves and ratchet teeth in such a way that 
the controller arm must be moved step by step to its "on" position, 
but can be swung to its "off" position from any one notch without 
resistance. 

810,316. Emergency Rail Brake; Powell 0. Adams, Cameron, 
Tex. App. filed July 6, 1903. Consists of a plurality of levers 
arranged in pairs and each pair having a transverse swinging 
movement and adapted to grasp a rail and pneumatic-pressure­
regulated pistons connected to said leve rs, each lever being pro­
Yided with a bearing roller. 

810,323. Switch-Operating Device; William A. Chun, Hou ston, 
Tex. App. filed July 18, 1905. Details of construction. 

810,326. Car Fender; Joseph B. Connor, Liverpool. England. 
App. filed Sept. 19, 1905. A vertically suspended gate having such 
connection with a scoop mounted in the rear thereof that when 
the gate encounters an obstruction it will swing backward and 
throw the scoop to operating position. 

PERSONAL MENTION 

MR. E. G. McGA W has resigned from the P ortland Railway 
Company, of Portland, Ore., to enter other business. Mr. Mc­
Gaw was for fi fteen years superintendent of the east side lines of 
the City & Suburban Railway Company, of Portland. 

PROF. ALBERT S. RICHEY, head of the department of elec­
tric railroading at Worcester Polytechnic Institute and formerly 
connected with the Indiana Union Traction Company, of Indian­
apolis, is bereaved by the sudden death of his wife at Worcester, 
Jan. 15. Mrs. Richey was the only daughter of M r. John Neely, 
of Muncie, Ind., at whose home the funeral was held. 

MR. E. A. TURPIN, chief clerk to General Manager A. L. 
Drum, of the Chicago & Milwaukee Electric Railroad, has been 
appointed purchasing agent of the company. Previous to his con­
n ection with the Chicago & Milwaukee Electric Railroad, Mr. 
Turpin was acting superintendent of freight and express traffic of 
the Indiana Union Traction Company and chief clerk to the gen­
eral manager. 

MR. WARREN BICKNELL has retired as president of the 
Lake Shore Electric Railway to become president of the Cleveland 
Construction Company, with offices in Cleveland, succeeding Mr. 
Will Christy. The company makes a business of building and 
financing properties, and it is now identified with several important 
proj ects. Last week Mr. Bicknell was surprised at his home by 
motormen and conductors of the Lake Shore Electric Railway, 
who presented him with a magnificent grandfather's clock. Mr. 
Bicknell's efforts in building up the Lake Shore Electric have met 
with remarkable success. A year ago the property showed a de­
ficit of $18,000, while the past year there was a surplus of $n5,ooo. 
The percentage of cost of operation to gross receipts was reduced 
from 65.j'J in 1904 to 54-37, in 1905. 

MR. WARREN P. BRiSTOL, general manager of the Meriden 
Electric Railway, of Meriden, Conn., has been appointed acting 
general manager of the Hartford lines of the Consolidated Railway 
Company, to succeed Mr. Frank Caum, who has accepted the posi­
tion of general manager of the Scranton Railway. Mr. Bristol 
has been. manager of the Meriden line since November, 1895, when 
he succeeded Mr. W. C. Gray. He was born in Cheshire, April 18, 
1873, and went to Meriden Oct. 13, 1893, with the engineering 
corps under Mr. Norman McD. Crawford, formerly manager of 
the Hartford Street Railway Company, when the corps \\ as laying 
out the line between Meriden and Wallingford. When the line 
was completed Mr. Bristol remained in Meriden as assistant to 
Superintendent Gray and became his successor when the road was 
bought by the New York, New Haven & Hartford Railroad Com­
pany. 

MR. JAMES C. ERNST, president of the Cincinnati, Newport 
& Covington Railway, was pl~asantly surprised at his office in 
Covington, Ky., a few days ago, by the receipt of a letter of thanks. 
in folder form, for the recent gifts of cash to the employees of 
the company. The fr011tispiece of the folder contains a likeness of 
Mr. Ernst surrounded by four views of the power station. Inside 
is the letter of thanks, to which are attached the signatures of the 
employees. The letter read: "Mr. James C. Ernst and Board of 
Directors. Gentlemen-We the undersigned employees of the 
power station wish heartily to thank you for your Christmas re­
membrance. W e appreciate the fact that in extending this gift to 
us you were moved alike by a desire to raise the morale_ of the 
force and to show your personal interest in each of us. We can 
only thank you and endeavor by faithful and diligent service to 
merit your confidence." Mr. Ernst will have the letter framed 
and hung in his private office. 

MR. FRANK CAUM, who, since Mr. Norman McD. Craw­
ford retired as general manager, has been the acting general man­
ager of the Hartford lines of the Consolidated Railway Company, 
operating the electric railway properties owned by the New York, 
New Haven & Hartford Railroad, has resigned to become the 
general manager "of the Scranton (Pa.) Street Railway Company. 
Mr. Caum came to Hartford Aug. 1, 1894, as engineer at the 
power station and was made superintendent of the Hartford Street 
Railway Company in October, 189i. He succeeded Mr. Crawford 
in June last year. Mr. Caum formerly liYed in Meriden, and in 
1889 went to Rochester, N. Y., where h e was engineer of the 
power station of the street railway system. From there he went 
to j ersey City, N. J. , as chief engineer of the power station of 
the Consolidated Traction Company. He left that post to come 
to Hartford. While in Rochester he was associated with Mr. 
Crawford, who was general manager of the system. He was also 
associated with Mr. Crawford in New Jersey. 


