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The Electric Railway Journal 
With this issue the Street Railway Journal and the 

Electric Railway Review are merged into one paper entitled · 
the ELECTRIC RAILWAY JOURNAL. I t is t~ought tha t the 
new name recognizes better ,than the old the existing and 
the future condition of the industry we represent. When 
the Street Railway Journal was established 24 years ago 
the only cars that existed for local t ransportation were 
properly called street cars. The evolution which has fol­
lowed the application of electricity, the rapid development 

of interurban systems, the increasing use of private rights­
of-way and fina lly the adoption of electric power for trunk 
line service, are responsible for the electric railway of to­
day, destined to be the foremost factor in the solution of 
the world-wide problem of transportation. The history of 
this evolution has been told in the pages of this journal, and 
in the future as in the past it will chronicle and interpret 
,through editorial comment the broad questions of electric 
railway engineering and management, whether applied to 
street railways, interurban roads or heavy transportation. 

T he ELECTRIC RAILWAY JouRNAL, a national technical 
paper, will describe fully the progress of electric railways. 
Its interests are necessarily bound with those of all the com­
panies. What this journal relates that is done by railways 
in the East or West, North or South, is of interest to offi­
cials of all lines, without respect to location. The problem 
of one company always bears some resemblance to the 
problem which another road has settled or with which it 
will be confronted at some later time. The interurban offi­
c.ials in the W est, the Eastern officials whose great probl~m 
is that of serious congestion and the representative~ of 
small roads may be the means of furnishi ng information 
through the columns of the ELECTRIC RAILWAY J OURNAL 
that will be of vital importance to others whose lives are to 
be passed in this indust ry. 

.Activity and progress in any industry can be gaged very 
closely by the character of its technical papers. If the field 
is developing or stagnant, if it possesses or lacks individual 
initiative and effort, this condition is sure to be reflected in 
its representative periodicals. On the other hand, if a 
technical paper fulfils its duti.es and lives up to its oppor­
tunities, it can and should exerdse an important influence 
on the future of those in whose interests it is published. 
Under the stress of modern business conditions the technical 
journal has become a necessity. In no other practicable 
way and with such a minimum of trouble can the active 
workers in any field acquire the information which they 
require. 

These conditions apply with special force in the electric 
railway field. The subjects to be discussed are daily be­
coming more intricate, and each new subdivision makes the 
problems more difficult. The business which but a few 
years ago concerned isolated communities only is now in 
many cases interstate. Motor capacity, which was reckoned 
in tens of horse-power, now requires ex pression in th ree 
figu res. A proper knowledge of electric railway engineer­
ing at present includes acquaintance with formulre undis­
covered IO yea rs ago. We are dealin&' constantly with 
power stations whose auxiliaries alone easi ly surpass in 
output and efficiency the generating uni ts of a decade si~ce. 
Questions of legal, accounti ng, fi nancial and operati~g na-
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ture, as well as those of the relations of corporations to the 
public, to the state and national governments and to their 
employees, are also crowding on apace. 

To keep abreast of the development, one cannot rely 
upon his own ability or experience, nor can he afford long 
to sit back in a state of complacency over the virtues of his 
"standard" system or apparatus, else he will soon be left 
far in the rear of the procession which is continually on the 
move. Neither can he rely entirely upon the knowledge 
acquired from attendance at occasional meetings of engi­
neering or other professional societies. He must know how 
others in all parts of the world are solving the same prob­
lems which he is facing, what new avenues are opening up 
for his progress, what short cuts if any are available, what 
difficulties are lying in his path. 

A technical journal is valuable, not because it is om­
niscient, but because it is the business of its editors to col­
late and present this information in readable form. And 
the more thoroughly the paper performs this task the 
more necessary it is to its readers. It is because the Street 
Railway Journal and the Electric Railway Review have sup­
plied this service with at least some degree · of success that 
they have received the support which they have from the 
electric railway field. The traditions, resources and 
energies of the separate papers have now been united, and 
it is believed that the ELECTRIC RAILWAY JouRNAL will be 
of even greater efficiency and usefulness than either of its 
predecessors. The publishers appreciate and are grateful 
for the assistance which they have received in the past, and 
with the same kind cooperation hope to make the ELECTRIC 
RAILWAY JouRNAL the ideal of what a technical paper 
should be. 

· The Central Electric Traffic Association 
If the Central Electric Traffic Association is properly 

supported by the railways, its work should be of value in 
conserving and developing existing and new sources of 
revenue. Announcement that seven companies have agreed 
to meet the expense of establishing the association means 
that the next few months will determine whether the im­
portant movement which has been undertaken through this 
association is to succeed or fail. While the question of 
membership must be decided by each company from knowl­
edge of its own business and possibilities, it seems to us 
that a traffic association, well organized and administered, 
can be made to produce results that will yield an attractive 
return on the small expense involved, and that such an 
association deserves the most cordial cooperation that can 
be given by the companies for whose benefit it is to be 

conducted. 

Coney Island Service 
Further evidence to show the injustice of a 5-cent fare 

to Coney Island has been presented before the Public Serv­
ice Commission by Howard Abel, comptroller of the Brook­
lyn Rapid Transit Company. After the arguments of the 
attorneys are concluded the issues involved will be taken 
under advisement by the commission. No testimony has 
been introduced to controvert that which has been offered 
by representatives of the companies concerned to demon­
strate the unprofitableness of a 5-cent fare. It would not 

be just to hold that in the construction of the Coney ·Island 
lines the companies made investments that were so unwise 
that the public cannot fairly be expected to ,support them. 
The plain fact is that there is a public demand for the 
service on pleasant days during a period lasting from three 
to four months only. A IO-cent fare does not and would 
not restrain people from going to Coney Island, but poor 
service would. Under present conditions speedy transpor­
tation is given between the two terminal points for IO cents. 
The companies cannot afford to give for a 5-cent fare the 
same service that can be provided for a IO-cent fare. If 
the density of traffic that prevails on the Coney Island lines 
during the summer months could be extended throughout 
the year conditions would be changed radically. But. with 
conditions as they are a large investment is required for 
equipment used only a small part of the year. 

Statements of Earnings 
Electric railways will feel immediately the effect of the 

improvement in general business which is more plainly in 
evidence as each day passes. Public service corporations 
of this character do not experience abnormally large gains 
in periods of great prosperity, and in times of reaction in 
business the decline in earnings of such properties is not 
so severe as that suffered by other transportation com­
panies. Industrial expansion and activity produce in­
creases in passenger traffic on electric lines, but the travel 
does not ordinarily decrease sharply with recession in busi­
ness. Electric railways have an advantage over steam 
roads in the fact that, taking the companies in the aggre­
gate, their gross earnings are derived almost wholly from 
short-haul passenger business, which, unlike the freight 
business, is not usually subject to abrupt change. Earnings 
of the steam railways have been seriously affected by the 
reduction in freight shipments, but the volume of freight 
traffic handled by interurban electric lines has not reached 
such proportions that decreases in receipts from this source 
change materially the total gross earnings. 

In our issue of this week, we publish the usual monthly 
table of earnings. The revenues of individual companies, 
taken at random, show some indication of the results which 
have been brought about by the changes in the business 
situation. Thus the Northern Ohio Traction & Light Com­
pany, of Akron, Ohio, showed gross earnings of $129,804 
in April, 1908, a decrease of 2.3 per cent from the corre­
sponding period of the previous year. Gross earnings of 
the United Railways o_f St. Louis in the four months ended 
April 30, 1908, decreased 1.6 per cent as corupared with the 
corresponding period of 1907. The Detroit United Rail­
way Company showed a decline of 1.4 per cent in gross 
earnings in the three months ended March 31, 1908, as 
compared with the quarter ended March 31, 1907. On the 
other hand, the Milwaukee Electric Railway & Light Com­
pany gained 2.1 per cent in gross earnings· during the four 
months ended April 30, 1908, as compared with the corre­
sponding period of 1907. 

Some lines show larger percentages of change than those 
quoted, but it is significant of the reasonably stable charac­
ter of the business that a change of S per cent to IO per 
cent, if no alteration in mileage occurs, is regarded usually, 
in a monthly statement, as one of great importance. 

/, 
r 
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Transfers for "Continuous" Trips 
The man who introduced transfers on street railway 

properties probably had little realization of the extent to 
which this privilege would later be abused. From a "neces­
sary evil" the transfer has grown to be a loophole for the 
barest kind of fraud and a stretch of the principle beyond 
all reasonable limits. T he number issued has grown in pro­
portion, so that while only I.I per cent of all the riding in 
New York was on transfers 20 years ago the ratio 
last year has increased to 55.13 per cent. T he railway 
companies have not been lax in opposing the enforcement 
of this condition of universal transfers. They have been 
obliged by statute to extend their systems of transfers, but 
have vigorously fought damage suits resulting from the 
ejectment of passengers found violating the terms of its 
issue. New York City railways have been especial sufferers 
in this respect, owing partly to their extent a ncl configura­
tion and partly to the wording of the State law, so that 
though different colored transfers of various designs have 
been adopted, the courts have so ruled against the railways 
in ejectment cases that a practically universal transfer sys­
tem has been forced upon them. 

In the light of the preceding state of affairs an announce­
ment is welcomed that the New York Court of Appeals 
has decided that a "continuous" trip is not necessar!ly an 
all-day excursion. In the recent case of Kelly vs. New 
York City Railway Company, (New York Law Journal, 
May r, 1908) , the court held that the New York statute 
requiring consolidated street railway lines to carry over 
their various routes and for a single fare any passenger 
who should desire to make a continuous trip does not con­
vey the meaning that this passenger may, even though by 
the abuse of the transfer privilege, reverse his course of 
travel and thus make a round trip. 

Popular prejudice against public-service corporatiQns has 

had much to do with the regulation, or rather the non­
restriction of the transfer privilege. The Court of Appeals 
did what generally would be recognized as just, were it not 
for this feeling, when it determined that the railway 
should, within limits, have the power to regulate the time 
and manner in which its passengers are transported. To 
emphasize more fully this exemplary judicial policy, we 
quote the concluding language of an opinion by Judge 
Gray: 

A railroad corporation, however artificial a person in 
contemplation of law, and however subject its charter to 
the reserved power of the Legislature to alter, has a right 
to exist under conditions as favorable as a sound State 
policy, a due regard for the public interest and a just and 
reasonable interoretation of the law will permit. It should 
not be burdened by unnecessary implication of a legislative 
meaning beyond what those considerations demand. When 
the Legislature, in unmistakable terms and within consti­
tutional limits, has exercised its power to regulate cor­
porate operations, it should be given full effect by the 
courts; but no inferences unfavorable to a reasonable oper­
ation of its franchises should be allowed from words sus­
ceptible of use in more than one sense. 

The Supreme Court of the United States has recently 
decided that conspiracies to boycott interstate commerce 
are offenses against the Sherman Act and that service cor­
porations upon which confiscatory rates are imposed by 

State sta tutes a re entitled to relief by injunction against 

State administrat ive officers attempting to enforce the op­
pressive laws. The highest Federal tribunal has of late 
made other determinations in the same general line-that 
is, to the encl of upholding equality before the law, whether 
the interested parties be corporations or individuals. The 
decision of the New York Court of Appeals in th e Kelly 
case is an example of the same enlightened judicial firm­
ness. 

Economies in Sma11 Power Stations 
The low costs of producing electric current 111 large 

power sta ti ons, whi ch are frequently quoted in papers and 
discussions a t meetings of technical societi es and elsewhere, 
are the envy and despair of the man in charge of the small 
station, whose own costs are double or treble the figures set 
before him. Without carefully studying his own condi­
tions of operation and upkeep he is likely to ascribe the 
difference, for the most part, to the modern auxiliary equip­
ment of the large station, coal handling machinery, auto­
matic stokers, superheaters, efficient condensers and other 
devices for saving labor and conserving every unit of 
energy in the coal fired, which are refinements he cannot 
afford. It is true that these complicated and expensive 
auxiliaries contribute in no small part to the efficiency and 
economy of the generating station as a whole, but without 
constant careful supervision over every detail of operation, 
the large plant would burn almost as much coal per kilowatt 
delivered to the busbars as the smaller one. The secret of 
the efficiency of large power stati ons lies as much in their 
management and operation as in thei r equipment. Every 
ounce of coal and every drop of water and oil is made to do 
its full duty ; every employee and every machine is worked 
at the most efficient load. vVaste is reduced to a minimum. 

There is, of course, more energy unavoidably wasted in 
the small plant through lack of auxiliary apparatus than 
in the large plant, but it is also true that there is frequently 
an unnecessarily large percentage of lost energy. The 
problem before the manager of the small plant is to cut 
down this avoidable waste. He must begin by learning 
first, what each piece of apparatus is actually d0ing; sec­
ond, what each piece of apparatus is capable of doing under 
different conditions. Few power station engineers are 
thoroughly familiar with the fi rst of these requisites and 
fewer still with the second. They do not know, for ex­
ample, the number of heat m1its in each pound of coal fired 
in their boilers. The coal is usually bought from a local 
dealer by speci fying the size and district from which it is 
shipped. Soft coal, in particular, varies widely in its com­
position and combustible qualities. One pound of coal may 

contain several thousand less heat units than another 
pound of coal taken ·from the same district or even from 

the same mine. Most large power stations buy coal under 
specifications requiring a given number of heat units per 

pound, as shown by analyses of samples taken as delivered 
Many such contracts, as has been explained in thii; paper, 
contain a sliding scale of prices, depending upon the com­

bustion tests of samples. Payment is made for a given 

quantity of heat units and not for a given number of tons 
of a mixture of combustible and non-combustible, va rying 



4 ELECTRIC RAILWAY JOURNAL. [VoL. XXXII. No. r. 

widely 111 its compos1tlon. Paying for ashes, sulphur and 
moisture in coal is the first and one of the largest wastes 
which can usually be found in the operation of a small 
power plant. 

Automatic stokers, forced draft fans, coal conveyors and 
other auxiliary apparatus in the boiler room are not neces­
sary or essential for economical burning of coal on the 
grates. A skillful fireman who will anticipate to some ex­
tent the demands on the boilers for steam and who knows 
how to handle the draft dampers and feed water pumps, can 
make a record in the average small boiler room which will 
compare favorably with the records of the largest steam 
generating stations. Perhaps the greatest difficulty is ex­
perienced in having the boiler room force anticipate the 
demand for steam from the engine room without blowing 
off or wasting coal. The usual practice in stations which 
have a peak load is to keep the fires under one boiler 
banked and to start this boiler when the peak comes on .­
Very often the boilers under steam' could carry the peak 
without starting up the extra boiler if they were forced 
beyond their maximum rating. It is true that they might 
not steam as economically under a heavy overload as under 
normal conditi ons; but the loss due to lower efficiency 
should be compared with the total consumption of coal 
under the extra boiler during the time its fires are banked 
and the time it is worki.ng. The maximum capacity of sta­
tionary boilers is seldom reached in practice. Compared to 
a locomotive boiler, they are worked at a very low rate of 
evaporation. 

Another common source of waste in the boiler room is 
cold air leaking through the boiler settings and lowering 
the temperature of tqe furnace gases as well as reducing the 
effective draft over the grates. A draft gage and one or 
two high reading thermometers are convenient instruments 
for locating leaks of this kind. 

In the engine room, the measure of efficiency is the con­
sumption of steam generated in the boiler room. The steam 
passing through the main steam pipes contains a certain 
amount of energy and the engines have a certain maximum 
capacity for converting the latent heat energy of the steam 
into ~echanical energy which is in turn converted by the 
generators into electrical energy. Every pound of steam 
which leaks from the pipes or passes into the exhaust with­
out having given up the maximum possible amount of 
energy is lost. Condensation in the pipes due to defective 
or insufficient lagging, inefficient adjustment of valve gears, 
creation of excess,ive back pressure in the exhaust are all 
sources of avoidable waste. These are some of the operat­
ing features of a power plant which are often neglected in 
the small station and are always carefully watched in the 
large statio~ The operation of multiple units in the engine 
room presents the same chances for waste . as in the boiler 
room. If by a slight change in the valve gear an engine 
can be operated at 50 per cent overload on less steam than 
two such units operating at three-quarters load, then it is 
economy to run the single unit. 

Maintenance in the large plant is usually more thorough 
and constant than in small stations. The c;hief enginee~ of 
the small power station ought to spend from four to · six 

. hours a day on maintenance wbrk, which he can do by over­
lapping the engine room shifts. Adjusting valve gears, 

cleaning boilers, packing pumps, tightening steam fittings 
and many other details of gener~l maintenance work can be 
attended to with the occasional assistance of one of the 
working shift and at no extra cost for labor or material. 
Simple records of this work are valuable in determining 
when any part of the equipment has outlived its usefulness 
or is being forced too hard. 

Control of Municipal Public Service Corporations 
There has been no noticeable decrease in the agitation 

over the regulation of public-service corporations compared 
with that of ~ year ago, but less bitterness is being ex­
pressed by public officials and in the daily press than dur­
ing 1907. Whether this condition is due primarily to the 
public ala rm over the effect of the campaign conducted with 
so much display of hysteria against all corporations in con­
trol of public utilities or to a better know_ledge of the con­
ditions, is another question. Probably both reasons have 
had their influence. Looking back upon the path which 
has been already made a variety of conditions is found. 
The problem of each municipal public-service corporation 
is essentially local and many individual electric railways 
have escaped the burden of drastic legislation, with which 
other less fortunate, but not necessarily poorly IIJanaged, 
companies a re contending. Few railways have passed 
through periods of readjustment of relations with munic­
ipalities unscathed. Some have been overwhelmed by their 
troubles, and in Detroit, Toledo and Cleveland they have 
borne more than their full share of the violence with which 
the problems of regulation and franchise relations have 
been attacked. 

With the public in a calmer frame of mind, the question 
of regulation may be approached with proper appreciation 
of the needs and rights of the railways. Consideration of 
the extent to which regulation is advisable, is necessary, 
because of the general insistence upon some form of super­
visory State or municipal control. It is just as proper that 
the demands of the public should be tempered as that the 
service of the corporation should be regulated. The attitude 
of a public-service commission should be founded upon the 
desire to do justice to each interest. If the corporations 
have committed misdeeds in the past, so have the people 
and their representatives in public office. If corporations 
have rendered inadequat~ service, they have done so fre­
quently because of the fact that their rates of fare have 
not enabled them to furnish good ~~ rvice. When a cor­
poration is driven to the last extremity by demagogic pub­
lic officials and makes the best bargain it can for its life 
by accepting an ordinance based on improperly low rates 
of fare, it saves its corporate existence, but at the expense 
of distress to security-holders, for which the public through 
its representatives is partly responsible. Before there can 
be judicious regulation of public utilities the public must 
recognize that the rate of fare should leave sufficient mar­
gin above expenses and taxes to permit a fair return on the 
investment. The facts concerned can be taught only by 
intelligent discussion, in which the representatives of the 
public and the corporations must par~icipate, with the iden­
tical object .of ·solving problems in the best and most equi­

table manner. 
An interesting contribution to this subject is contained in 
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the Annals of the American Academy of Political and 
Social Science for May, 1908, which is a monograph on the 
"Control of Municipal Public-Service Corporations." The 
articles are not confined to a consideration of the transpor­
tation situation only, but embrace gas, electric lighting, 
telephone, sewerage and wat'er supply as well. The prin­
ciples involved in all are so largely the same that they can 
well be considered together. All are based, or 'should be 
based, upon the theorem well expressed in the communi­
cation of William A. Bancroft, president, Boston Elevated 
Railway, on moderation in the control of public-service 
corporations. He says: 

That the public should be assured of getting the best 
attainable facilities at the lowest fare charge for which 
they can be given, every intelligent street railway man 
agrees. That no quasi-public service of any character can 
be rendered for a price less than one which wi ll provide an 
income sufficient to pay operating expenses and give an 
adequate return on the capital invested, every fair-minded 
citizen admits. 

The broader-minded members of several State commis­
sions have approached the question with this intent, but in 
other cases no great concern has been shown over the cost 
of furnishing the service. To demand 3-cent fares with 
franchises limited to a short term of years and to disre­
gard entirely the cost of car operation or the question of 
amortization is virtually to preach confiscation. While the 
latter doctrine may win the votes of the unthinking, it is 
not one of which this country is proud, nor will it long 
find acceptance in a land where respect for prope rty rights 
is a fundamental principle. If the companies do not find 
in new legislation the protection they require they must 
seek refuge in the courts. 

Tests of Power Consumption in the New York Subway 
In the preliminary calculations of motor capacity for the 

trains in the New York subway, the electrical engineers of 
the Interborough Rapid Transit Company had to face a 
problem for which there was no precedent as a guide. It 
is true that the traffic and length of trains on the Manhattan 
Elevated Railway approximated to a certain degree those 
which were expected in the subway. It is also true that 
the Metropolitan Railway in Paris and several of the under­
ground railways in London had been in operation for some 
time and their figures 'ii'; to the resistance of trains in tun­
nels were available, but neither of these cases was so close 
to the conditions presented in the New York subway as to 
offer any exact criteria. The New York conditions were 
more similar to those in Paris than to those of the tube lines 
in London, because in the latter the cars fit very closely the 
cross section of the tunnel, and as each track is in a sepa­
rate tube the movement of a train resembles somewhat 
that of a piston in a cylinder. But in all of the foreign 
examples, the trains are very much lighter and shorter than 
those which were proposed for the New York subway, and 
the traffic was much less than that which it was known 
would have to be carried by the trains of the Interborough 
Rapid Transit Company. In like manner the expe rience 
secured with the Manhattan Elevated Railway did not 
offer very much assistance in estimating the power required 
because of the very great difference when operating in a 
subway and in the open. Nevertheless, the scheme for 
electrical operation had to be determined long in advance 

of the completion of the subway and, as everyone knows, 
it was decided by L. B. Stillwell, then electrical director 
of the company, to use five motor cars and three trail cars 
in an eight-car train and three motor cars and two trailers 
in a five-car train. The question of motor capacity had 
then to be worked up with the meager data at hand, with 
the result that t,vo motors of 200 hp we re adopted for each 
motor car. The results attained are described in a very 
interesting article this week by Mr. Stillwell, entitled 
"Power Consumption and Speed in the New York Subway." 
They are the first authentic data on the subj ect. 

Three points stand out prominently in this summary of 
statis tics. The first is the closeness with which the re­
quired electric motor performance was predetermined. 
Engineering estimates sometimes have the reputation of 
being wide of the mark secured in the completed work. 
However this may be in other branches of engineering, 
the characteristics of electrical machinery are so well 
understood that preliminary calculations, if carefully made, 
can be relied upon as coming close to actual performance. 
In this instance the undertaking was the largest in the 
world, and the conditions were without precedent. Never­
theless, the actual performance of the motors was slightly 
better than that required by the specifications, in spite of 
the fact that the margin of safety allowed had been re­
duced by the later adoption of heavier cars. The curves 
of best performance show that with ideal acceleration and 
braking the results in practice would have sho,,·n an even 
greater margin between actual and theoretical motor per­
formance. It has been in the additional length of station 
stops over that contained in the specifications that delay 
has come. 

The second point worthy of note is the actual amount 
of the train resistance found in subway operation. The 
diffe rence in power between rush hours and the slack 
hours is singularly little, being for express trains, per mile, 
2.26 kw-hours in the rush hours and 2.02 kw-hours in the 
slack hours. The same figures for the local trains are 

respectively 2.89 and 2.74, with smaller loads of passengers 

and with the same length of train, but with more frequent 

stops. Reduced to a ton-mile basis the four figure s re­

spectively are 58.2, 56.8, 78.6 and 78.1 watt-hours. These 

figures might be found to vary considerably in the case of 

other subways, as they are necessarily dependent upon the 

shape of the tunnel and other factors. They would even 

vary in different parts of the New York subway. Never­

theless, as the first published statistics of power consump­

tion under the conditions given, they are extremely instruc­

tive and will afford a good basis for future calculations. 
The third point mentioned above relates to the possible 

means of reducing the effect of these long station stops or 

shortening the stops themselves in subway operation, espe­

cially during rush-hour service. This is a point which Mr. 

Stillwell does not discuss, but it is fair to assume from his 

article that no great relief would be afforded by an increase 

in the number or the capacity of the motors. Final help can 
c9me only from shorter stops, but how these can best be 
obtained yet remains to be dete rmined. Whatever is done, 
it is clear that the present tests will furnish data which will 
be of value in any future work. 
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POWER CONSUMPTION AND SPEED IN THE NEW YORK 
SUBWAY 

BY L. B. STILL WELL 

''The difference between theory and practice" is a phrase 
often upon the lips of the man who loves to speak of him­
self as "a practical man." That from "theory" results in­
evitably realized in practice can be predetermined with pre­
cision is a fact which the man educated by experience only 
is slow to believe, and even engineers who should know 
that results attained can never involve contradiction of 
correct theory are but too apt to contribute to popular 
ignorance by careless use of these terms. 

It has been suggested that publication of the results of 
certain speed and power tests carried out in the New York 
subway about two and one-half years ago will be interest­
ing to the engineer as showing how accurately results 
planned for in the operation of electric trains can be at­
tained in pr~ctice. 

I may be permitted to express the hope, also, that pub­
lication of these and similar facts relative to the work of 
the Interborough Rapid Transit Company in equipping and 
operating the New York subway may tend in some degree 
to convince hostile critics of that company that its work 
has been well done; that it has spared no expense in its 
efforts to comply with and even surpass the requirements 
of the Rapid Transit Commission, under whose specifica­
tions the subway was built and equipped, and that the men 
who equipped and are now operating this property deserve 
the thanks of the New York public and not its censure. 

\Vith a view to determining accurately the results at­
tained in practical operation of the subway in respect 
especially of speed and power consumption, the directors 
of the company authorized the purchase and equipment 
of an expensive and elaborate outfit of testing instruments 
to be assembled in a test car and used for such purposes 
as the company's engineers !'night deem advisable. This 
action was taken before the subway was operated, and fol­
lowing the inauguration of its service a series of tests was 
undertaken under the immediate direction of my associate, 
H. S. Putnam. 

Two main objects were sought in these tests. One was 
to determine the actual speed of both local and express 
trains between stations and between terminals during rush 
and non-rush hours; the other was to determine the power 
consumption under different conditions of speed, load and 
s,tation stops. 

The tests were exhaustive, the results were worked out 
in great detail, and those relating to power consumption 
constitute valuable data on the resistance of trains in sub­
way or tunnel service. The figures show also the fact 
that while during rush hours the schedule speed of express 
trains sometimes falls below 25 m.p.h., it is in no way due 
to defect in the electric equipment or error in the calcula­
tions of the company's engineers, the falling off in speed 
being due to the increase in length of station stops beyond 
the anticipated average of 25 seconds per stop in express 
service, to interchange of traffic at express stations, and to 
delays between stations. The tests show that with the 
equipment used, it would be easily possible with 25-second 
stops to maintain a schedule of 25 m.p.h. during rush 
hours in the direction of maximum traffic. They also show 
that no material improvement in the speed of express trains 
in the operation of maximum traffic during rush hours 
could be effected by any practicable increase in the power 
equipment of the trains. In other words, they show that 

the factors which limit the schedule between terminals in 
express service are the. length of station stop and the limit­
ing safe speed on curves. 

Tests were conducted upon the Subway Division on April 
17 and 19, 1905, and upon the Manhattan Elevated Divi­
sion on Ma·y 15 and June 9 of the same year. The data 
sought were : 

(I) Speeds. 
( 2) Stops and delays. 
(3) Passenger loads. 
(4) Interchange of passengers. 
(5) Train weights. 
( 6) Train resistance. 
(7) Power consumption. 
(8) Rates of acceleration. 
(9) Rates of braking. 
(IO) Voltage drops. 
( 11) Manipulation of trains. 

DESCRIPTION OF TEST CAR 

The test car was one of the motor cars of the regular 

New York Subway-Interior of Test Car 

type, which was equipped by the engineers with all neces­
sary apparatus and instruments, and was then substituted 
for one of the motor cars of the train. Passengers were 
allowed to board the train as usual, but were excluded from 
the test car, which was loaded with rails to give it a weight 
approximately that of the average load of passengers car­
ried by the other cars of the train. This test train was 
operated during rush hours and during periods of light 
traffic; so as to obtain information from all conditions of 
service. 

A general view of the interior of the test car with its 
equipment of instruments is shown on this page. The equip­
ment consisted of the following: 

A General Electric recording ammeter with time attach­
ment and a Weston ammeter for check. 



A General Electric record­
ing voltmeter with time at­
tachment and Weston volt­
meter for check. 

A revolution counter, de­
signed by Mr. Putnam for de­
termining the speed and dis­
tance values, the revolutions 
being recorded on the volt­
meter time record. · 

A stop watch was used to 
check the records of elapsed 
time as shown directly in five ­
second marks on the voltmeter 
and ammeter records. 

A gage for showing the 
pressure in the brake cylinder. 

A Bristol voltmeter was 
provided for recording the line 
voltage. 

Provision was also made for 
counting all passengers re­
ceived and discharged by each 
car at each and every station. 

The voltage at substations 
was read every s .seconds dur­
ing runs Nos. I and 9. 

The voltage a~ the power 
house was also read at the 
same intervals during the same 
runs. 

All ampere and .voltage 
measurements were made on 
motor No. 2 on the test car 
and represent the energy con­
sumed by but one motor on 
the train. Previous to mak­
ing the test, however, the train 
was calibrated by placing am­
meters in circuit with each 
motor on the train. The cur­
rent readings on each motor 
were compared with simul­
taneous readings on motor No. 
2, at various current values, 
during series and multiple op­
eration. From these readings 
a ratio was obtained between 
the energy consumption of the 
motor under observation and 
the total for the train. This 
method eliminated variations 
introduced by differences in 
wheel diameters and motor 
characteristics. 

Each motor car 0f the suh­
way type was equipped with 
two GE 69-B motors with a 
gear ratio of 20 :63 and a 
wheel diameter, when new, of 
33.25 in. 

On cars of the subway type · 
the automatic accelerating re­
lay in use was adjusted, as in 
practice, to obtain an accelera­
tion of 1.5 miles per hour per 
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second with an empty train composed of three motor and 
two trail cars, corresponding to the train used in the regu­
lar local service on the subway division. 

Test trains were run in regular service as follows: 

SUBWAY DIVISION 

Express service, 145th Street and Lenox Avenue to Fulton 
Street and return. 
Run No. 1, April 17, 8 cars, 
Run No. 2, April 17, 8 cars, 
Run No. 3, April 17, 8 cars, 
Run No. 4, April 17, 5 cars, 

Local service, 145th Street 
and return. 
Run No. 5, April 
Run No. 6, April 
Run No. 7, April 

19, 5 cars, 
19, 5 cars, 
19, 5 cars, 

Run No. 8, April 19, 3 cars, 

Curve 

8:19 to 9:29 a. m. (IO motors) 
9 :58 to II :oo a. m. (IO motors) 
4 :37 to 5 :46 p. m. ( IO motors) 
9 :15 to IO :13 p. m. ( 6 motors) 

and Lenox Avenue to City Hall 

8:18 to 9:47 a. m. 
IO :45 to 12 :03 p. m. 
4 :22 to 5 :45 p. m. 
9 :04 to IO :20 p. m. 

(6 motors) 
(6 motors) 
(6 motors) 
(4 motors) 

Position in train. 
3 
4 
5 
6 
7 
8 (north) 

Car No. 
3582 
3545 
2138 
3615 
3159 
3492 

Type of car. 
steel motor 
steel motor 
wood trailer 
steel motor 
wood trailer 
steel motor 

Weight empty. 
77,225 lb. 
76,295 lb. 
50,851 lb. 
76,4361b. 
50.Bg[tb. 
76,78o lb. 

Total, 268.15 tons 

In addition to passengers the train also carried: 
Excess weight of iron and instruments on test car ... ... . 8367 lb. 
29 men in test crew, at 152.5 lb ....... ... ........... .... 4422 lb. 
8 men in regular crew, at 150 lb ...... ................... 1200 lb. 

... 

Total ...................... ..................... . 14,000 lb. 

This is equivalent to 100 passengers at 140 lb. each. 
The flywheel effect on the motor cars was estimated at 

I 1I I ll IY SPEED .AXD POWER CCUYES No. of Cars per 'frain -5 

Schedule Speeu·M.P.H. 17°0 l G.9 
Time of Run St!cs. H .-! 15.3 

16 .6 
81.-! 

15 .• 2 
85.8 

6 Cs\.R LOCAL·· 116Tll ST. TO 125TH ST. 
5:38:09"P.lll. TO 5:39:43"P.)1. 

No. of l\Iotor Cars 3 
No. of Trail Cars 2 
Motors pei:.Train 6 

G.E:!f°b"9 B Motors " 19.7 19. 7 15 .0 19.7 Time of Stop 
Av. Braklug. J11 .P. H. P.S. 1.89 

Max . .. .. 2.6 
1.5 1.5 
2.0 2 .o 

1.5 
2.0 

Curve I - Full Line - Results ouservell in 
Test made April rn, 1905, - L o~al Run No.7 

Gear Ua:tio - ?ff63 
Diam. of Wheel - 82.S! " 

Av: Juitial Accel. " 
l.~l 1.39 

Av.K\V. J-. Traiu 307 s.u 
Av.KW. P.Car 61.4 G2.B 

1.39 
219 

-!3 .9 

1.39 
1 80 
36.0 

Cur ve II - Brolwn Liue -·Theoi:eti<:al C.urvesfoi: l\laximum 

Running Spee tis with Average B1.tking of I½ Miles P.H.P. S. 
No. of Passengers Incl. Crew· r. Car ~ .i" 
Weight of Loaded Train 138.6 'Ions 
W eight of Empty Tra in 165.7 Tons 
Distance-UGth St. to 125th St.-2350 Ft. 
Fly-Wheel .Effect-2.89 Tons P. ;11oto1• 

KW. Hrs. P.Car Jlllle 3,Gl 3. 73 

Watt Hrs. P. Ton Mlle 9 8.2 101.3 
2 .6-! 
71.9 

2.37 

G-! .G 
Curve Ill - Broken Line - Theoretical Curves to give 

Sch eduled.Speed ut 16.2 ill.E Hr. with 15 Secs. Stop 
Curve IV Broken Line -.Theorctical Cu-rve Illustrating 

Proper Metho,I of Running t o give same Schedule Speed 
for_Ent ire Run a s in Test ( l3.81\1.P. I-fr.) with same Stop_s 

:IIotor and Gear l!'riction-Er1111v. T.E.-50 Lbs.P.11.tofl, 
Correction Constants for .l\Iotor Cha1:acter 

and Wheel Diam.(Power Cur.ves)-·!I.D2 for 
~erie~ and (\.14, for lllultiple 

60) .------r---..,---,as::--------------,-----,-------.----r----, 

25()1) 

2000 1000 

1500 750 30 

1000 500 

500 250 10 

Between Prospect and Simpson Streets on the Westches­
ter branch coasting tests at low speeds were made of the 
eight, five and three-car trains of the subway type which 
were operated on the elevated structure, and of the seven, 
six and three-car trains of the Manhattan type. 

SUMMARY OF SUBWAY EXPRESS RUNS IN RUSH HOURS 

Run No. I was made April 17, 1905, with an eight-car 
express train starting from 145th Street and Lenox Avenue 
at 8 :19 a. m., reaching Fulton Street and returning to the 
starting point, which it reached at 9 :29 a. m. The train 
ran express between Ninety-Sixth Street and Brooklyn 
·Bridge and local for the balance of the run. It was made 
up a~ follows: 

Position in train. Car No. 
I (south) 3282 
2 3124 

Type of car. 
wood motor 
wood trailer 

Weight empty. 
76,6851b. 
51,133 lb. 

so 

l-' t'~t 
23::.0;; 125 h St . 

.... 
~17,; 

~ote 
72.4 Seconds-is the 
t ime necessary to 
give schedule speed 
of 16.2 m.p.hr. with 
stop~ as made in 
test 

:E 
·~ ~ 

_ ___,_ __ ~ 0 

... ~ 
~ I 

-\-

9650 lb. and of the trail cars at 3175 lb., making a total 
for the train of 28.89 tons. 

It is not proposed to give here all of the figures secured 
during this test, but the principal data are given in Table I. 
The summaries are given in Tables II and III. 

Tables IV to VI give the corresponding figures for the 
round trip run made between the same points in slack 
hours. The train was the same as in the preceding case 
and ran over the same route. It left the station at 145th 
Street and Lenox Avenue at 9 :57 a. m. and on the return 
trip reached the station at IO :59 a. m. 

In addition to the two runs mentioned, two additional_ 
round trip runs were made, one during the afternoon rush 
hours of April 17, 1905, and one about 16 p. m. of the same 
day. The results will not be given in detail here because, 
so_ far as power consumption is concerned, they did not 
show variations of any extent over those already quoted. 
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TABLE I-EXPRESS RuN 1N RusH HouRs 

~IME SPEED POWER PASSENGERS WEIGHT 
~ SECONDS M, P, HR, NUMBER 

"1 i-, en Cl) ~~ .cri ~cri 'Ola i~ 
Cl) 

'O C: 
Cl) <.) !El 0. 0. ., 0 .;. AV

0
G, KW, KW. HOURS Watt 

en ~'O . u 'O 0 C: z !El 'il1l "° 0 0 

~~ :gp; "'O .c: ... c,l E-< C: 
STATION ~"' ] -~ "° u5 u5 <.>11. 

H. 
.,., gg <.>., c,l E-< ti 0 0 0 

C: <::ci ~::ci 
bl)> ~i:i.. 0 ,., ..:I ... E-< £-<en 

~=-= :;;; <>Cl c:-- ~i ..:I ., ., 
en 0 Cl) e C: Per .,., ~- :-'£-< ] tlO al;;: '5 E-< ;j 0. c,l c,l ·.8 

oo·- ., . Per Ton Cl)(,) 
Cl)~ .; ·a~ C: el 

u~ 0 ... ... !'!] ~i:i.. ~ei.: Per Per Per 
.,,., Cl) u ; ~ 

.... ,.,; 
(.) ~ !I c,l Car Mile ~p:; ed.~ Cll(fl ~ C' ~ 0 0 .,_ 

P::;:i aS. Train Car Train 11.A <'li-. E-< E-< .s u5 > u P::::;;i Mile ~~ c,l <.!:i 11,<> 
11. u 11. - - r--

South-Local 
4.5 145-135 2638 156 .8 62 .3 29. 5 60. 5 11.48 • 78 326. 5 40.81 14 .22 3. 56 99.6 35 35 100 135 19.4 287,5 143. 

135-125 2638 139.2 55. 2.8 31. 7 49. 7 12.9 1.49 1.214 411.8 51.47 15 .92 3 .98 110.6 149 .35 184 100 284 19.9 288. 144. 
125-116 2397 154.6 45 .9 6.5 27.6 74.6 10.58 1.42 1.01 243.1 30.39 10.44 2 ,88 77. 5 165 2 . 48 347 100 447 31.3 299.4 1135. 
116-110 1383 111.8 29.4 5.8 22.6 54. 11. 2 1.32 1.27 326. 7 40.84 9.91 4. 72 117. 5 339 2 .65 684 100 784 54.9 323. 84. 5 

6953 310.8 154. 5 64 .5 25.1 66. 7 15 .3 1.215 1.34 1405 .2 50 .65 34.99 3 .32 79 .8 208 9 .57 883 100 983 68,9 
~441. 

110-96 -
Express 

6389 216.4 103 .1 25. 7 34.8 52 .8 20. I 1.38 1.04 337. 5 96-72 42 .19 20.29 2 .09 4<l.2 63 10 . 16 936 100 1036 72 .5 412. 
72-Gr'd C't. 10794 360.9 160 .4 57.3 38.6 104.6 20 .4 1.16 1.14 366.1 45. 76 36. 7 2 .24 52 .2 57 29 . 23 964 100 1064 74 .5 342.6 702. 
Gr'd. Ct. -14 7518 282 .3 132 .3 19. 34.8 96 .2 18 .15 1.02 306.1 38 .26 24. 2 .19 48.8 195 173 .38 986 100 1086 76. 344.1 492. 
14-B.B. 9241 288.9 164 .9 21.3 45. 7 57. 21.8 1.21 1.41 1474.3 59 .29 38 .07 2. 72 67 .8 147 451 .89 682 100 782 54.8 322 .9 562. 

f--- ------
Local 
B.B.-Fulton 1539 215 .6 26. I 51. 7 14. 7 123. I 4.86 .632 28.65 3 .58 I. 72 . 735 19.3 35 251 . 72 466 100 566 39.6 307. 7 89 .2 
North 16* 
Fulton-B. B 1539 192. 40.4 46.9 23 .4 28 .8 52 .5 5 .46 .835 82 ,94 10 .37 4 .42 1.895 54. 7 51 450 . 58 51 100 151 10.6 278. 7 80.8 

-
Express 
B.B.-14 9135 431 .6 163 .2 11 7 .3 49 .1 69.9 38.1 14 .2 .985 242 .4 30.30 29.47 2 .15 59 .2 117 7 .34 161 100 261 18.3 286.4 498. 
14-Gr'd. Ct. 7 587 243 .2 130.8 44.3 28.1 40. 21.3 .86 367 ,6 45 .95 24.84 2 .16 61.4 36 80 .44 117 . 100 217 15 .2 283.3 405. 
Grd. Ct.-72 10831 281.1 187 .8 31. 45 .3 17. 27 .3 I. 73 1.04 470.4 58.80 36. 73 2.235 63 .5 37 45 . 29 109 100 209 14.6 282. 7 579 . 
72-96 6414 179 .8 102 .3 11.1 44.9 21. 5 24.35 I. 7 . 78 446.2 55.78 22 .29 2 .295 65.2 8 13 .18 104 100 204 14,3 282.4 342. 

Local 
96-1 10 6928 252 .4 94.8 93.4 48. 16.2 18. 7 .84 190.8 23.85 13 .38 1.278 36. 7 2 60 .4 1 46 100 146 10.2 278 .3 365. 
110-116 1383 68 .4 24.4 7. 2 20. 16.8 13 .8 1.67 1.53 404.1 50. 51 7 .68 3.66 106 .5 1 10 .097 37 100 137 9,6 27i. 7 72. 
116-125 2397 94. 43.4 13.5 20.6 16 .s 17 .4 1.63 1.38 78 .91 9 ,86 12 .06 3.32 96. 11 .093 26 100 126 8.8 276.9 125 .9 
125-135 2638 101. 46. 5 8.1 25 .4 21. 17 .8 1.65 1.305 1453. 56 .62 12. 70 3 .18 98.4 19 . 17 7 100 107 7. 5 275,6 137 .4 
135-145 2638 136. 7 so .5 21.8 39. 7 24. 7 13. 7 1.68 418.9 52 .36 16 .01 3 .24 110 .5 1 13 . 095 -5* 100 100 7. 27 5 .1 137 .2 

Total Local 35071 1933 .3 673 .2 326. 7 328 ,3 53. 5 551.6 12 .42 1.47 1.145 286. 35.7 153 .4 2 .89 78 .6 986 843 . 431 277 100 377 26 .4 294.5 , 1955. 

Tot. Express 67909 2290 .2 1144. 8 327. 32 1.3 69.9 427 .2 20.21 1.43 1.033 366. 45. 7 232 .4 2 .26 58 .2 660 808 .4 14 506 100 606 42 .42 310 .8713992. 

* Net error in passenger count. NOTE: Passengers ' 'Received" and ''Discharged" apply to the station first named under ''Station. " 

TABLE II - SUMMARY OP EXPRESS RUN IN RUSH HOURS 

TIME KILOWATT HOURS 

Average 

EXPRESS LOCAL ENTIRE RUN EXPRESS 
I LOC AL ENTIRE RUN 

Voltage 
Entire 

See's % See's % See's 

Total Round Trip ............• 2290. 2 100. 1933. 3 100. 4223. 5 
Series Acceleration .... . . ..... . 66.9 2 .92 90. 4.68 156 .9 
Series Running ...... ........• 111,9 4.88 186.5 9 .69 298.4 
Multiple Acceleration.. . . . . .• 34.8 1.52 40.3 2 .06 7 5. 1 
Multiple Running .. ..........• 931.2 40.64 356.4 18.45 1287 ,6 
Rheostat Losses ..... .. ... ..... 
Current Applied ...... ......... 1144.8 49.96 673 .2 34.88 1818. 
Coasting .... .... ..... ....... • 327. 14.28 326.7 16.85 653. 7 
Braking ............. .......• 321.3 14.03 328 .3 16.98 649.6 
Intermediate Stops ...........• 69 .9 3.03 53. 5 2,8 123 .4 
Station Stops ..... ..... ...... • 427 .2 18.7 

I 

551.6 28.5 978 .8 

To determine the exact effect of length of station stops 
on speed of train in miles per hour, Tables VII, VIII and 
IX were then compiled. They show respectively the speed 
in miles per hour between Brooklyn Bridge and Ninety­
Sixth Street with the stops actually made, with the stops 
deducted and with 25-second stops as originally speci fi ed. 
In these tables the stops at Brooklyn Bridge and Ninety­
sixth Street are deducted from the time measurements, but 
the intermediate stops are included. 

Considerable attention was given to obtaining the length 
of station stops under varying conditions, but this subject 
will not be considered here, as the figures depend entirely 
upon the design of the car, which has lately been modified, 
and the time permitted for stops, on which a limit has now 
been set, with the consent of the Public Service Commis­
sion. 

Of greater interest, however, is the investigation which 
was made to determine the best possible speed time between 
different express stations. The results of the study of the 
run between Ninety-sixth Street and Seventy-second Street 
is shown on page 7. In this diagram the full line in 

Run 

% Kw.H. % Kw.H. % Kw.H. % 

---
100. 232 .4 100. 153 .4 100. 385 .8 100. 594 

3. 72 16. 3 7 .0 22 .3 14. 5 38.8 10.08 580 
7 .08 12 .9 5.6 16 .4 10. 7 29.4 7 .61 616 
1. 78 14.4 6 .2 IS. 1 9.8 29 .4 7 .61 541 

30.56 188.8 81. 2 99.6 65. 288.2 74. 7 577 
11. 7 5 .04 15 .1 9.84 26 .8 6 .95 

43 .14 582 
15 .45 l 
15 .35 f 604 

2 .91 J 
23 .15 

TABLE III-SUMMARY OF EXPRESS RON IN RusH HOURS 

Express Local Entire Run 

AverageSpeedM.P.H..... ...... 20.21 12.42 16.78 
Average Speed Exe. Stop.... . . . . . 24. 84 17. 8 21. 85 
AverageLengthofStop . ........ . 53.4 50.1 51.5 
AverageAccel.M.P.H.P.S ...... 1.43 1.47 1.46 
Average Braking M. P.H. P. S. .. I .03 1.14 1.101 

Average Weight of Train T....... 310.57 294.5 305 .36 
Total Ton Miles................. 3992. 1955. 5947. 
PassengerTonMiles ........... 545.1 175.3 720.4 
% Passengerto Car T. Ms.. ...... IS .8 9 .86 13 .8 

-----·>------>------
Total Passengers Carried. . . . .. .. . 1i77. 1195. 1846. 
AveragePassengersPr.Car . .... 75.7 48.2 66.6 
AverageRidePr.Passenger,Miles. 4.13 1.85 5.07 
Av.Pass.Exch'd Pr.CarPr.Sec.Stp. .414 .431 .424 

Kw.H.PerTrainM .. .. ........... 18.08 23. 12 19 .8 
Kw.H.PerCarMile . .... ... . ... 2.26 2.89 2.47 
WattH.Pr.TonMile ...... . ... 58.2 78.6 64.9 
W.H.Pr.Pass.TonM ........... 424. 874. 535. 
Av.Kw.Pr.Train ..... .......... 366. 28 6 . 329. 
Av.Kw. Pr. Car. . . . . . . . . . . 45. 7 35. 7 41.1 
Av.Kw.Pr.Ton. .............. 1.178 .968 1.0i 6 
Av.Kw. Pr. T. Pass......... .... 8.64 10.85 • 8.92 

Curve I gives the curve of actual results obtained from test 
run No. I, mentioned above, and Curve II the theoretical 
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TABLE IV-EXPRESS RUN IN SLACK HOURS 

SPEED POWER 
SECONDS M. P. HR. 

[VoL. XXXII. No. I. 

PASSENGERS 
NUMBER 

WEIGHT . 

§ ~ a;§ .cri tll)ui AY'G. KILOW. KW. HOURS "'~ u,-0 ~ l3 ~~ -0 ] °' 
Ill) iii 3 1iiii ]p; ]p; ~:i ~-0 ~ ~ "'0 ] ~ ~ & ';: .§ g 
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South-Local ~ 145-135 2638 101. 53.2 11.5 22.5 13.8117.8 1.29 1.241451. 56,4 12,66 3.17 91.2 2 0 , 2 100 102 7.14275.29 137.5 
135-125 2638 111. 50.3 7. 24.1 29.616,2 1.33 1.59442. 55.3 13.62 3.41 98.5 34 0 · .35 36 100 136 9.52277.67138.5 
125-116 2397 100.2 46.2 4.6 24.9 24.5 , 16.2 1.321 1.65 414. 51.7 II.SI 3.20 90.4 54 3 .29 87 100 187 13.09 281.24127.4 
116-110 !383 70.8 26.4 12.1 15.7 16.613.2 1.42 1.79409. SI.I 8.04 3.86 107.5 55 0 .32 142. 100 24216.94285.09 74.6 
110-96 6953 324.5 144.7 98.4 52,9 14 .8 13.714.5 1.36 .62316.5 39.6 28.51. 2.72 15.5 27 0 .2 169 100 26918.83 286.98378.2 

flt_!?:7e~s 6389 170.5 ~-::~ ~1::- 1:341
1

--::::- 56.3 --::--;:-::~ 6 -:1~~~ 19.6 287.75 348. 
72-Gr'd.Ct. 10794 290. 162.7 53.3 49. 25 . 25.4 1.32 1.15 378. 47.3 30.41 1.86 51.6 23 3 .23 200 100 30021.0 289.15 591. 
Gr'd.Ct.-14 751 8 232. 133.5 26.6 46.3 25.622.2 1.07 .91289.5 36.2 18. 67 1.63 45.5 39 40 .45 199 100 29920.93289.08411. 
14-B.B. 9241 254. 136.4 51.1 42. 24.5 24. 7 1.29 .90

1
384. 48. 27 . 12 1.95 54.4 22 94 .65 . 127· 100 227 15 .89 284.04 498. 

i3°B~:_Fulton !539 364, 34.9 68. 7 30 .5 1 96.9 ~ l~~II .64 73.8 9.2 7.461~~ I 72 .431 56 100 15610.92 279.07 81.4 
North I I* 5 
Fulton-BB. 1539 101.5 49.9 10 . 11 18.2 23.3 10.3 1.29 i 1.24218.5 27.3 6.16 2.66 75 . 7 63 61 .13 63 100 16311.41 279.56 81.4 
------1--- --------------- -- --- ---l·---+-----C---1---•--- ---1---1---I•--- ---

Express I I r I B.B.-14 9135 247.5 142.8 50.3 34.4 20. 25.3 1.16 1.66,410. 51.2 28.21 2.02 57.6 56 2 .36 117 100 21715.19283.34490. 
14-Gr'd.C't. 7587 203.5 120.4 35.6 28. 

1 

19 .5 25.3 t.53 t.10
1
435. 54.4 24.63 2.15 60.5 38

1 

30 .49

1

125 100 22515.75 283.9 407. 
Gr'd.C't.-7210831 297.5 171.3 63.4 50.4 12.424 .8 t.36 1.121453.5 56.7 37.42 2.28 64.5 22 37 .43 110 100 21014.7 282.85 581. 
~:~6 6414 196.5 100. 22.8 32. 41.722.2 1.411 .90,376. 47. 20.5412.12 59.9 5 13 .21·1102~~14.14282.29~ 

96-110 6928 200.5 81.2 65.2 39.9 14.2 23.5 1.42 1.38338. 42.3 18.85 1.80 51.1 14 31 .15 85 100 185 12.95 281.1 369. 
110-116 !383 67. 21.9 19.6 13.9 11.6 14. 1.25-, 1.30•341. 42. 6 6.34 3.05 86.4 I 5 .06 81 100 18112.67 280.82 73.4 
116-125 2397 86.5 46.5 3.2 24.4 12.4 18.7 1.55 1.541532. 66.5 12.77 3.55 100.8 0 18 .22 63 100 16311.41279.56126.6 
125-135 2638 91. 46.5 8.9 20. 15.619.8 1.43 2.03495. 6 1.8 12,S0j 3.13 89.8· I 22 .26 42 100 14210.94279.09 139.2 
135-145 263 8 210. 55.5 43.9 31.9 78 .7 0 8.6 1.45 0 120.5 15 . 1 7.04 1.76 50.9 1 13 .13 30 100 130 9.1 277.25138.2 

Tot. Local 35071 1828.0; 657 .2 1353.2,318. 9
1

1

190 .4 308./J3:-{i71.35 ~ \286.5 ~145.Mf2~ 78 . 1

1

1 2531 255 .21 83 100 183 12. 781280 .9 1865 .4 

Tot.Express 67909!891.S l1060.31332.7 '313.9 0 184.624.47 I.JO 1.10'.396.4 49.6208.312.02 56.8. 222.I 225 . 38 145 100 24517.15285.3 3669.0 

* Net Error in Passenger Count. NOTE: Passengers " Received" and "Discharged" apply to the station first named under "Station." 

TABLE V - SUMMARY OP EXPRESS RUN IN SLACK HOURS 

TIME 

EXPRESS LOCAL ENTIRE 

I 
See's I % See's % See's 

------------
Total Round Trip ............• 1891.5 100.00 1828.0 100.00 3719 .5 
Series Acceleration ...... ....• 60.3 3. 19 90.5 4.95 

I 
150.8 

Series Running ................ 92 .4 4.89 177. 7 9. 72 270 .1 
Multiple Acceleration ......... 40.3 2 .14 39.0 2 .13 79.3 
Multiple Running .. , .......... 861 .3 45 .80 350.0 19 .15 1217 .3 
Rheostat Losses .... • . .......... 

I 
Current Applied . .... .......... , 1060.3 56 .02 65 7.2 35 .95 1717. 5 
Coasting ..........•....... .•. 332. 7 17 .61 353 .2 19 .31 685 .9 
Braking ..... , ... ...... .•.•.. 313 .9 16 .60 318 .9 17 .46 63 2 .8 
Intermediate Stops ...... ..... 0.0 0.00 190.4 10.41 190.4 
Station Stops ....... ..... ..... 184.6 9. 77 308.3 16.87 I 492.9 

TABLE VI 
·suMMARY OP EXPRESS RUN IN SLACK HOURS 

SPEED Express Local Entire Run 

Avg. Speed M.P.H ... .......... .. 24.47 13 .07 18.88 
Avg. Speed Exe. Stop ............ 27 .12 18 .00 23 .11 
Avg. Length of Stop ............. 23. I 28.1 26.0 
Avg. Acee!. M. P.H. P. S .......... 1.30 1.35 1.33 
Avg Brak'g M. P. H.P. S .........• 1.10 1.37 1. 19 

WEIGHT 

Avg .. Wt. of Train T ...... . ....... 285 .3 280.9 283 .8 
Total Ton Miles .... ... .. ........ 3662 .0 1865 .4 5 534 .4 
Pass. Ton Miles ... .............. 220.5 84,9 305 .4 
%P~. To Car T. Ms ..........•.• 6.40 4. 77 5 .84 

PASSENGERS 

Total Passengers Carried . .... .... 646. 579. 675. 
Avg. Pass. Pr. Car ............... 30.6 22 .9 28.0 
Av. Ride Pr. Pass. Miles .....•...• 4. 18 I. 45 5.08 
Av.Pass.Exch 'd Pr.Car Pr.Sec.Stop . 38 .21 .27 

POWER 

Kw. H. Pr. Train Mile ............ 16 .20 21 .90 18 .15 
Kw. H. Pr. Car Mile .... ........• 2 .02 2. 74 2 .27 
Watt Hr. Pr. Ton Mile ........... 56 .8 78.1 63 .9 
W. H. Pr. Pass .Ton Mile ......... 945. 1715. 1157. 
Avg. Kw. Pr. Train .............. 396, 287. 342. 
Avg. Kw. Pr. Car .•.............. 49.6 35 .8 42 .8 
Avg, Kw. Pr. Ton .. ............. 1 :3 90 1.020 I .207 
Avg. Kw. Pr. T. Pass ............ 23 .11 22 .42 21 .87 

I 

KILOWATT HOURS 

Average 

RUN EXPRESS LOCAL ENTIRE RUN 
Voltage 
Entire 
Run 

I 
% Kw. H. % Kw.H. % Kw. H. % 

---- --- ----
100.00 208.3 100.0 145 .s 100.00 353 .8 100.00 603 

4.05 12 .6 6.06 22 .4 15 .40 53 .0 9.90 581 
7.24 7. I 3 .39 21.4 14. 71 28.5 8.06 602 
2 .13 17. 2 8.27 17 .3 11. 78 34.5 9. 76 546 

32.74 171.4 82 .28 84.4 58.11 255.8 72 .28 586 

46.16 586 
18.45 

} 17 .02 I 
5 .12 617 

13 .25 
I 

TABLE Vil 

EXPRESS SPEED-BETWEEN 96TH STREET AND BROOKLYN BRIDGE, M. P. H. 
INCLUDING INTERMEDIATE STOPS 

Speed-Actual, Including Stops South North Average Both Directions 

Theoretical calculations ........ 25. 7 25 .0 25 .3, 
Run No. 1 ... . ..... ....... 21. 2 20.2 20. 7 
Run No. 2 .. ...... .....•.. 25.9 25.6 20.8 
Run No. 3 ................ 24.6 20.6 22 .. 5 
Run No. 4 ... ..... ........ 24.8 24.6 24. 7 

TABLE VIII 

EXPRESS SPEED-BETWEEN 96TH STREET AND BROOKLYN BRIDGE 
INCLUDING INTERMEDIATE STOPS 

Speed-Excluding Stops South North Average Both Directions 

Theoretical calculations . .. ....• 28.1 27 .2 27 .6 
Run No. 1 .. . ............. 27. 7 23 .4 25.5 
Run No. 2 ................ 28. I 27 .2 27.6 
Run No. 3 .......•........ 27 .1 26.4 26. 7 
Run No. 4 ··············· 26 .6 26. 7 26.6 
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curve for minimum power consumption between the two 
points. A comparison of the two curves shows that the 
actual application of current was theoretically very nearly 
correct, but was continued 20 seconds too long; that the 
coasting period was too short and that the brakes were 
applied too soon, requiring a subsequent release. The 
average rate of braking or deceleration in Curve I is but 
0.87 mile per hour per second, whereas the braking portion 
of Curve II is based upon an assumed average of 1.5 and a 
maximum of 2 m.p.h.p.s. The kilowatt curves for the two 
runs are also given on the diagram, the current consump­
tion for Curve II ending at I min. 24 sec. , whi le that for 
Curve I ends at I min. 44 sec. The result was a difference 
of 0.31 kw-hour per car mile between the two curves. 

TABLE IX-EXPRESS SPEED BETWEEN 96TH STREET AN D BROOKLYN 

BRIDGE, M. P. H. 
INCLUDING INTERMEDIATE STOPS 

Speed-With 25 Sec. Stops Only South North Average Both Directions 

Theoretical calculations.. . . . . . . 2 5. 7 
Run No. I.. .............. 25 .4 
Run No. 2................ 25. 7 
Run No. J................ 24.8 
Run No. 4................ 24.5 

25 .0 
21. 7 
25 .o 
24.3 
24.6 

25 .3 
23 . 5 
25 .3 
24. 5 
24. 5 

Curves I and II are based on the same running time, 
2 min. 45 sec., between stops. To determine the minimum 
running time possible with the equipment avai lable, Curve 
III was drawn. In this run the average kilowatts per train 
are increased from 382 in Curve I to 455 , with. the same rate 
of acceleration (1.25 m.p.h.p.s.) as in Curve II. The cur­
rent is kept on, however, up to 2 min. II¼ sec., when the 
brakes are applied with the same rate of braking, or 1.5 
m.p.h.p.s. average and 2 m.p.h.p.s. maximum. The result is 
a saving of nine seconds over Curves I and II, or a total of 
2 min. 36 sec. This figure, it might be stated, is five seconds 
less than that required to make a schedule speed of 25 
miles per hour with 25-second station stops, notwithstand­
ing the fact that the train weighed 340 tons, as against 
an average weight of 296 tons used in the preliminary cal­
culations. The data on power consumption per car and 
per train in the table in the diagram for Curve III are 
based upon a station stop of 53 seconds. Curve IV is iden­
tical with Curve III, so far as the run between stations is 
concerned, but the power consumption as given in the table 
is estimated on a basis of 25-second station stops. 

A similar set of curves for the run of a five-car local 
train between 116th Street and 125th Street is shown on 
page 8. 

The results of the tests on the Manhattan Elevated Rail ­
way will be given in a subsequent article. ___ .... , ___ _ 

A new method of showing the destination of the street 
cars in San Francisco, by a system of numbering the dif­
ferent car lines, is being considered by the United Rail­
roads, and will be introduced providing it meets with the 
approval of the supervisors. The usual printed names of 
the streets on which the cars run will be kept on the car, 
as has been the rule, but in conjunction with this will be the 
number that has been assigned to each particular line. 
The number will be well lighted at night and placed in a 
conspicuous place. For the benefit of those who may not 
become familiar with the significance of the numbers and 
for the use of strangers, printed schedules of the lines and 
their numbers will be posted in places where they can be 
readily consulted. 

FIRST SINGLE-PHASE LOCOMOTIVE FOR PRUSSIAN 
STATE RAILWAYS 

At the request of the Prussian State Railways the Allge­
meine Elektricitats Gesellscha ft has furni shed a single­
phase locomotive for heavy work, to be used on the experi­
mental line at Oranienburg, mentioned on page 728 in the 
STREET RAILWAY JouRNAL of May 2. The locomotive con­
sists of two four-wheel sections with Winter-Eichberg 
motors on three of the axles, but provision is made for a 
motor on the fourth axle. Each motor has an hourly rating 
of 350 hp at 450 r.p.m. and a continuous rating of 250 hp 
at 500 r.p.m. T he gear ratio is I :4.21 and the driving 
wheels have a diameter of 1400 mm ( 55 in.) . This gives 
a speed of 28.2 km ( 17.5 miles) per hour at the hourly 
rating and a tractive effort of 3350 kg (7383 lb.) on the 
circumference of each axle. At the continuous rating the 
speed is 3r.3 km (19.4 miles ) per hour and the tractive 
effort per axle 2160 kg (4761 lb.). Thus the locomotive is 
capable of giving continuously 750 hp with a tractive effort 
of 6480 kg (14,283 lb.) at a speed of 31.3 km (19.4 miles) 
per hour. 

The maximum speed of the locomotive has been fixed at 
50 km (31 miles) per hour, but the motors may speed up to 
attain 60 km (37.2 miles) , in which case the arn~ature speed 
is 955 r.p.m. The weights in metric tons on each axle are 
as fo llows: No. I driving axle, 14.rro tons; No. 2 running 
axle, 14,160; No. 3 driving axle, 15,900, and No. 4 driving 
axle, 15,300 toris. This makes a total locomotive weight of 
59,470 tons. 

The two pantograph collectors a re mounted on one sec­
tion of the locomotive and take current at 6000 volts, 25 
cycles. The pressure on the trolley wire is about 4 kg 
(2.5 lb.). The collectors reverse automatically with the 
change in running and a re raised and lowered either by 
compressed a ir or by hand. They can come into contact 
with the trolley wire only when the high-tension chamber 
is closed. This high-tension compartment mentioned con­
tains all the high-tension protective apparatus, a curre nt 
changer for the instruments and an ai r-cooled main trans­
former which steps down the trolley voltage to rooo volts. 
This transformer has two low-tension terminals, each hav­
ing seven steps through which the different potentials are 
allowed to reach the motors. The control regulating trans­
formers a nd the other low-tension apparatus are mounted 
in another part of the locomotive, which also contains the 
ventilating fans driven by a 30-hp Winter-Eichberg motor. 
The louvres in the sides of this compartment are filled with 
granulated cork serving as air filters. The windows and 
do_ors of this compartment are always kept clos~cl. This sec­
tion also contains an air compressor driven by a 7-hp motor 
to supply air to the brakes, current collectors, sanders and 
signal pipes. Each end of the locomotive contains a com­
partment for the motorman, with two seats, the one on the 
left being for the locomotive engineer and the other, which 
is furnished with a desk, for the conductor. The master 
controller used has four starting and four running points 
as well as a reversing cylinder. An interesting feature is 
the auxiliary equipment employed for switching, this being 
a controller operative only for the first running position of 
the motors. 

The three motors arc arranged for operation in two inde­
pendent groups, but it is also possible to cut out any single 
motor when desired. Choke coils are used for starting. 
The controller current is taken from the main transformer 
at 300 volts. 
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HISTORY OF THE JOURNAL AND THE REVIEW 

The time when the Street Railway Journal and the 
Electric Railway Review are to disappear except as history, 
and the ELECTRIC RAILWAY JOURNAL will take their places, 
seems an appropriate one for a glance over the records of 
each. Both papers number many of their subscribers from 
their first issues, and to such a brief review of the develop­
ment of each of the publications may not be without inter­
est. To those who have entered the electric railway field 
later, an account of some of the problems and vicissitudes 
of the early days when the industry was very much smaller 
than it is now may prove instructive. 

and the attendants at the early street railway conyentions 
consisted almost entirely of the managerial heads. Engi­
neering, except so far as the few cable roads were con­
cerned, held small place either in the programs of the asso­
ciation or in the columns of the few steam railroad and 
general engineering papers then published. Neither ac­
counting nor car equipment had been reduced to standards. 
There were no interurban roads nor any interchange of roll­
ing stock. The corporate conditions of the companies were 
also radically different from those at the present day. In 
the absence of power stations and repair shops there was 
little advantage in centralization. As a result there ,vere 
several street railway companies in most of the larger 

cities. New York pos-Progress in the street 
railway industry seems to 
be marked by decades. 
That from 1854 to 1864 
was characterized by the 
organization of the early 
street railway companies 
in the larger cities, ~ith 
the exception, of course, 
of the pioneer line from 
City Hall to Harlem, in 
New York, which had no 
counterpart for many 
years. From 1864 to 1874 
was the period of inflation 
following the Civil War, 
when profitable invest­
ments were sought every­
where. The early street 
railways in New York, 
Philadelphia, Chicago and 
St. Louis and other cities 
had proved financially 
successful, and it was only 
natural that the IO years 
following 1864 should see 
a tremendous extension of · 
the industry. The char­
ters of many of the com­
panies in the cities of me­
dium size date from this 
time. From 1874 to 1884 
might be called the cable 
period. The ~rst cable 
line in San Francisco, that 
on Clay Street, was put in 
operation in August, 1873, 
and its inauguration was 
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sessed 18, not including 
the e 1 e vat e d railway; 
Philadelphia had a dozen 
and Brooklyn, Pittsburg, 
St. Louis and Baltimore 
about the same number. 
Holding companies, like 
the tremendous power of 
electricity, lay in the fu­
ture. Nevertheless, the 
managers of that day had 
their problems as they 
have at present, and they 
seemed and were as in­
tense as those which arc 
discussed at present. Upon 
their wise solution has 
rested in large part the 
success of those companies 
which have come after. 

Wllllnm n. Lewis. 

Street railway interests ha ,·e sustained a 
severe loi=a in t he su bject uf our illustration, 
whose sudden ~eath occurred Oct. 15. 
W 1llia.m D. Lewis was a ti tting type of the 
st reet railway managtr and useful a nd 
respected public man. Born in Brooklyn 
in 1818, ha there resided until, in 1874, hUl 
w1fe'11 ill health caused him to remove to 
Plainfield, N. J . His fa ther was Shepps.rd 
Lew1t1, an old Brookl yn re&· 

ident, but Lorn iu Hemp­
stead, L. l . 

At the age of 9Pven , Wil­
liam 8. was placed in K inge­
ley'a privat e school, wber fl 
he remained , ix yeara, with 
such good effect as t he reault 
of hu:1 studiousnese, that the 
priQeipal said that he could 
tea.ch him no more. Against 
the la.d'111 j udgment, his fath­
er a pprenticed him to t he 
m a.son 's tr"'<id.e, to which, as 
e dutiful eon, he a pplied him­
M!lr wind and body, learning 
practically every detail of 
the bu"Jiness a.cquirable by 
the apprentice; se r v in g, 
m ea ntim e , e.fWr regular 
work-houn , as accounbnt 
to hie father, an ex teru1ive 
and pr011perous builder . 

Followmg his trade fo r a 
11hort time, he &tarted on hie 
o,vn account as builder and 
oontroctor; thus continumg 
a few years until dra wn into 
public affairs. As Tu De-­
partment Clerk he ptoved 
himself an expert aecount­
$Dt, and ,vaa instrumental in 
11ystellULtizing the hU8inesa 
details or that branch of city 
government: m e& ntime 
11tudying the prlnciplea ot 
c ity and State govero.meut,Sta.te and no.ti.en• 
aJ law. history and parliamentary usa.ge. 

His ectivit1 &nd intelllgence, .o.nd his 
information and interest in politics, attrac~ 
ing the attenting of hil party. he was 
elected Comptroller of Brooklyn; eerving 
when that city and WUHam.aburgwere con• 
solidated: Hie le-rm fl."U a busy one: huthia 
early training with hi.I father, hil attention, 
atudy, and pr&ctiC(!' qf aeeounteand6nance , 
together with a ate-rn dedtion of cbaro.cter 

I fi t ted hi m to ful fi ll a ll the e:ra<'tione of the 
posi tion, in which he made an en viable 
r ecord, not yet forgotten. 

H e was an ea.roe.st advocate. iu face of 
much opposi tion, of the introduction of a 
public water supply in Brooklyn, a nd ,Ya& 
one of the original W ater Commissioners; 
being at this time Secretary of the Sewer 
Depanmcnt. 

Munici pal interests called him to Albany, 
whe~ he was thrown into eontoct with the 
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State officials, who n -.cogniud. hie worth ; 
and during his Comptrollere.hip '.J.e wu 
elected Treaaurerofthe State- of New York. 
During his tenure ot thia important office 
be became the intimate friend of Oov. 
Horatio & ymour, whn c· nfided muny 
thinge to him; the two ulv11ing mutually 
on many matten of StatE. 

Hie offiC(!' of State Treasurer made him 
a member of the Cana.I. and School board&; 
and also gaYe hl.m · much to do with the 

Bank Department, in those years of much 
greater importance than a t present, bence 
hift life at that time -was one of great 
activity, labor and retiponsibility. 

In aclo:iowl edgment of hie satisfactory 
discharge of the Treasur"'r'e duties, he a-u 
re-nominated; hut w a.& defeated through 
lack of party organization . Declilling the 
Poli~ Commi&iionersh1p of Nen·York and 
Brooklyn, he retired from politJc&l life. 

Having during some time previously 
s tudied law by himself, he 
com plied with hia frien<h' 
urgings to be admitted to 
the bar, hut he had only 
practiced a few months 
when Hon . Henry R. Pier­
i;ion, President Brooklyn 
City R. R. Co., called on him 
to acC(!'pt the office of aecre• 
tary and cuhier of that 
company. In thi11 arduous 
posibon he continued until 
the hour ot his den.th. His 
eon, or the firm of Lewis & 
Fowler, is hie !JUCCessor as 
Secretary &nd Treruiu.rer, 
and is also prominently 
identified with tramwa.y in• 
tereste. 

We print below the action 
of theDirecton in referenoo 
to the los.e which h18 death 
attasioned to his family, the 
oompany &Dd the com­
munity. 

Aaptt.lalmoetl.na-or theBnard 

tlJ~~~~':t:."~~~ 
~~::t~m;11~~: 
.. blcb u •• onl~n,d Umt tho rot• 
lowlu« UU11ui. be euter'ed Upoll 
th
tv~:_r~1!.'ti~!:deatll 

we mow-n. •u CAI.led to tllc omee 
or Socretary of tbe Brooll•ya Ctty 

~~r.hf~lm=,ce_.fnr1
1p1:c~ 

bouor &11d t.ru.C to our city and 
616~,•odbuiunwiual kDO•ledf;9 

·f!i!~~!ri";1?t:tre»~ 
Til.l.ua.ble•fflcc totlli.eomP4117. 

ble tnUre energtt.11 ~:S.,~ ~~::,/: .:e1~"~ 
powert.bel.nte,r,atoftheoomp&IIJ', 

lld~~t~
11
tb~~~u::~r bi!~':e~~:U:.:r!, ~h~ 

=,tune mo.ico.refulatu,111101110 11,1 tlnancta.l In• 

To tbe getien.l m.11.11Ai:-ement or tbe Road. et.o, be ~rt tll0"6bt &lld \fH fl"l.'quellUy COuu..lled 1o rei&n1 
Bla jud.lclowieo\!UelbMbeebofrreat..aluttotbe 

~~ll~~\l:~t~'Cl~a::,~ ~'ii~.:~~:t 
~et I.be dutb of• riuc.b.tu.1 omeu, •e Cllao mourn 
Uu1louofe11old11.nd~frt,.a4. 

For I.ht! fomll7 or William B. Lewta, we "ffOuld u 
pr..ouramcere,,mpal.bylllltlletrcn•taorrow 

W B.11..ur.uo,PreeideeL 

The First Page of the First Issue of the Street Railway Journal 

It was amid the sur­
roundings which have just 
been depicted that the 

· Street Railway Journal 
was born. For some 18 
months previous to No­
vember, 1884, tl?,'e publish­
ers of the Stre~t Railway 
Journal had been endeav­
oring to cover:, the street 
railway field b:y° ·printing a 
department of 'gtreet rail­
way news in a monthly 
steam railroad paper is­
sued by them and entitled 
the Journal of Railway 
Appliances. Experience 

followed by the adoption of the system in other cities. 
From 1884 to 1894 may be considered the period of the 
electric tramway, the modern power, just as the first year 
in this decade was marked by the establishment of the 
Street Railway Journal. Continuing the series briefly, 
1894 to 1904 can properly be called the interurban period, 
while about 1904 the serious work in trunk-line operation 
commenced. Although not absolutely accurate in every re­
spect, there has been a remarkable correspondence between 
the development of the industry and the periods of years 
in multiples of IO which have been cited. The coincidence 
is introduced here to explain the condition of affairs at the 
beginning of what has been termed the electric era. 

soon showed them, however, as it has shown others since 
that time, that the problems in the two classes of transpor­
tation had many points of divergence, and that the street 
railway industry could not be made an adjunct to steam 
railroad operation. 

The circle of workers in the street railway field was 
much smaller in 1884 than in these days of electric power, 

It was evident that the field was ripe for a paper 
which would chronicle the news of the industry and the 
improvements made in construction and operating practice. 
The art had reached that stage in its development when an 
interchange of ideas was to prove helpful. Managers were 
seeking to advance the interests of and improve their prop­
erties, but had slight opportunity of learning what others 
were doing except by occasional visits and at the annual 
meetings of the American Street Railway Association, 
which had been established only two years previous1y. 
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Even then the need existed, which every industry feels in 
proportion to its size and complexity, of a medium through 
which accounts of improved methods and progress in any 
direction could become available. 

The first issue of the Street Railway Journal was pub­
lished in November, 1884, and comprised 24 pages. In­
cluded in its contents were a report of the New York con­
vention of the American Street Railway Association, a 
biographical sketch of Wil~iam B. Lewis, who had been 
secretary of the Brooklyn City Railroad ; The Cracking of 
Varnish; The Power Required to Operate Cable Railways; 
and The Derivation of the Word "Tramway." The edi-

portant invention and improvement was described as soon 
as the news of it became public. It should also be stated 
that within six months from November, 1884, the Street 
Railway Journal commenced the publication of a direc­
tory of all the street railways in the United States and 
Canada. It was bound with each copy of the paper and was 
the predecessor of the annual "Red Book," the first number 
of which was issued by the publishers of the Street Railway 
Journal in 1894. 

T he opening of the Bentley-Knight electric road in 
Cleveland in 1884, chronicled in the first issue of the 
Street Railway Journal, was an event whose importance 

torial page announced that 
the policy of the new pub­
lication would be "to make 
the paper not only inter­
esting and instructive, but 
essential to street railway 
men; to avoid puffing and 
the publication of stale 
matter and copied items"; 
this policy has ever since 
been followed. 0 f the 
other editorials, that on 
"Convention Proceedings," 
which appears on the 
accompanying page, indi­
cates that the editors in 
those days, as later, had 
their troubles even when 
they had taken every pre­
caution to avoid mishap, 
while that on " Crowding 
Cars" shows the readiness 
to criticize faults as well 
as to award praise. The 
advertisements in the firt,t 
issue of the Street Rail-

IO TH E STREET RAILWAY JOURliAI,. was not realized at the 
time. The apparatus was 
crude and faulty, but the 
idea was there, and with 
such inventors at work as 
Van Depoele, Sprague, 
Daft and Henry, it is not 
surprising that electricity 
began soon to be consid­
ered as a formidable rival 
to the cable. By 1888 the 
battle royal between mo­
tive powers was on. The 
electrical companies then 
in active competition for 
street railway contracts 
included the Sprague Elec­
tric Railway&l\fotor Com­
pany, the Thomson-Hous­
ton Electric Company, the 
Daft Electric Light Com­
pany, the Brush Electric 
Company, S. H. Short & 
Company, the Bentley­
Knight Electric Railway 
Company and the Detroit 
Electrical Works, all of 
which advocated the sys­
tem of direct supply, and 
the Julien Electric Trac­
tion Company and the 
E 1 e ctr i c Accumulator 
Company, both of which 
manufactured storage bat­
tery cars. The cable rail­
way contractors at first 
treated the upstart, elec­
tricity, with scorn and the 

way Journal were 23 in 
number. Many of them 
were devoted naturally to 
horse-car operation, but 
they included the follow­
ing: J. G. Brill Company, 
John Stephenson Com­
pany, V alentine & Com­
pany's· Varnishes, F. W. 
DeVoe & Company, Tom 
L. Johnson's improved 
fare box. 

The second issue con­
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- ready for publication, and the only 
Onr Editorial Pollt' y, I prooero.ings of the convention are not 
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pnper not on ly interesting nnd iristrnchvl', reports aod the discur,sion on the "snit" re­
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By making the paper A No. 1 for the sub- a ll reporta should be mnde by the official 
11eriber, the ndvertiser will be benefitted in stenograpber, we relied on \he latter. 
tbe long run and even in tho Ahort run, Owing to the toilure o( the official at<-no• 
more than by running n writ«' up 1oheet, gr'..i.pher to b&nd in hia manuscTipt to tbe 
with neithor newe, nor opmion.'I, nor sl'I!• secretary. from whom we, expected to r e­
respect. . ceive them, we prefor publishing io th lllonr 

We coll upon nil mteros~<l to help initial oumbe1· httlo el~ than some of the 
ns make tht new papl·r a flUCCeM; and can repOrl."4, u it it1 out intention to make tl1 e 
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ThJr1J Annunl Coovenllon. 
tion of matter coming trom, or rt.•lating 
only to, the American Stre{'t Railway Asso• 
cintion, practically, official, wbile pre,ervrni;: 
it!I complete inde,peoden<-'e of thAt hody. 

Editorial Page of the First Issue of the Street Railway Journal 

tains an article on cable railways in Chicago and San 
Francisco, the report at the New York convention on 
"Electricity as a Motor," a letter from vValter H. Knight 
descriptive of the conduit electric railway in East Cleve­
land, the convention report on A Uniform System of Ac­
counts, and articles on the following subjects: Car Deco­
ration, Which Side of a Tie Should Do Up? Colors vs. 
Oils, Dryers and Varnishes, Railroad Joints, and Rights of 
Street Car Passengers. 

city authorities looked ask­
ance at the trolley wire, which was considered a disfigure­
ment to the streets and charged with a death-dealing po­
tentiality. Missionary work had to be done to remove th is 
popular prejudice, and the Street Railway Journal, which 
by this time had grown to a paper publishing 350 reading 
pages annually, took no small part in this pioneer work. All 
through this co~ntroversy it strongly advocated electricity in 
place of the cable, T he contract in Boston, which was fol­
lowed not long after by others equally as large in many im­
portant cities, marked the period of decline of the cable 
ra ilway and left the field clear for the development of elec­
tric transportation. 

::\f o attempt will be made to analyze the content~ of the 
first few volumes of the Street Railway Journal except 
to say that the paper continued to grow in s.ize and value. 
It soon gained the confidence and support of its readers, 
the most important asset which a paper can possess, and 
became the recognized medium through which every im-

The '9o's marked a continuous progress of the electric 
idea and a corresponding development in the Street Rail­
way Journal. The first separate Souvenir Issue was pub-
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lished in October, 1891, and was followed by another in 
the fall of 1892, issued immediately preceding the Cleve­
land convention of that year. Up to that time the electric 
systems were confined almost enti rely to city limits, with 
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Akron, Bedford & Cleveland were among the earliest of 
the interurban lines and the example set by their pro­
moters was rapidly followed and has resulted in the interur­
ban lines which link together city and village throughout 
the Eastern and Central States. 

Commencing with 1901, the Street Railway Journal was 
changed from a monthly to a weekly paper. For some 
time previous it had published a weekly news bulletin which 
had chronicled the important street railway happenings 
week by week, but matters of technical interest were crowd­
ing on apace and the times demanded a regular weekly 
paper. During all of these later years no attempt has been 
made to confine the articles to matters relating purely to 
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THE STREET RAILWAY REVIEW 

In January, 1891, when the Street Railway Journal 
was six years old, the first number of the Street Railway 
Review appeared. Like its predecessor, it was a monthly, 
but was issued on the fifteenth of the month, while the 
Street Railway Journal was published on the first of 
the month. At that time the number of street railways 
was constantly growing and the rapidly increasing interest 
in electric transportation led to the belief that the industry 
should receive its news more often than once every 30 
days. The Street Railway Review began its career in the 
middle of the period that earlier in this article has been 
called "The Electric Tramway Decade" and soon was 
actively assisting in solving the problems which were con­
fronting the street railway companies of the country. 

At that time many of the smaller. cities had been 
equipped with electric systems, but the larger centers were 
for the most part holding aloof from the new power. How 
crude these first electric roads were is well known to the 
men older in the field, the men whose greatest task was 

Full Line - Reading ·pages 
Broken Line -Advertising Pages 

Scale, 1000 Pages - 1 Inch. 

19m----------------------------------------
1902------------------------------------------------
1903 -----------------------------------------------------------
1904-------------------
1905--------------------
1906-------------------
1907---------------------
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occasional suburban extensions. The development of 
high-voltage transmission by three-phase systems in the 
early part of this decade made the interurban railway a 
possibility. .The Toledo, Fremont & Norwalk and the 

to "keep the cars running." The publishers of the Review 
in the early days, however, did not confine their attention 
to electrical problems only. Other motive powers besides 
the cable were then candidates for popular favor, and 
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questions of track and car construction were as acute 
almost as whether electricity should be used. It is not 
surprising, then, to find in the early issues of the Street 
Railway Review articles. on such subjects as the value of 
compressed-air motors, storage-battery cars, new cable ap­
pliances, bent posts for open cars, fare registers, parcel 
express, pivoted trucks, the right of eminent domain and 
"Palace Vestibule Cars." The latter was considered of ex­
traordinary length for those times, being "25 ft. over all." 

A very interesting feature of the early numbers of the 
Street Railway Review was the presentation in each issue 
of a full-page portrait of some important member of the 
street railway fraternity. Among those identified with the 
early development of the electric railway industry whose 
portraits were thus presented were John Stephenson, in­
ventor and builder of the first street car; G. H ilton Scrib­
ner, president Central Park, North & East River Railroad 
Company, New York City; Elihu Thomson, one of the 
founders of the Thomson-Houston Company; Charles J. 
Van Depoele; John D. Crimmins; John B. Parsons, now 
president of the Philadelphia Rapid Transit Company and 
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at that time manager of the West Chicago Street Railway 
Company; Dr. A. Everett; Charles T. Yerkes; D. F. Long­
street; George H. Wheeler; Henry C. Payne and William 
H. Sinclair. 

The Street Railway Review from the beginning paid es­
pecial attention to accounting and financial matters and 
it was largely through its efforts that the Street Railway 
Accountants' Association was founded if! 1897. This serv­
ice was duly acknowledged in the official report of the first 
meeting issued by the association. 

In October, 1899, when the American Street Rai lway 
Associa tion held its convention at Chicago, the fir st da ily 
issues of the Street Railway R eview were published. Each 
year since the daily has grown and at the di ffe rent con-
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vention cities from four to six daily issues of the Review, 
reporting each day discussions, social f ea tu res and impor­
tant events of the preceding day, have been printed. These 
daily issues have varied in amount of reading matter from 
a total of 94 pages published during the Chicago convention 
to 208 closely printed pages of reading matter in the issues 
published last fall at Atlantic City. The daily editions of 
the Electric Railway Review have been published in honor 
uf the annual convention of the American Street & Interur­
ban Railway Association and its allied associations for 
nme consecutive years. 

TUE ELECTRIC RAILWAY REVIEW 

In June, 1906, contemporaneous with a change in own­
ership and management, the name of the publication was 
changed from Street Railway Review to its more compre­
hensive title, Electric Rail'l.11.'ay Review. With the change 
in ownership, the Review was enlarged so that each month 
there was prestmted about 80 pages of descripti ve and news 
matter. The Electric Railway Review was changed, with 
the first issue in 1907, from a monthly to a weekly publi­
cation. 

THE ELECTRIC RAILWAY JOURNAL 

Much more could be told of the experiences of the past. 
The encouragement received from the active and leading 
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men in the field, the friendships formed, the trials encoun­
tered, the records made-all will remain as a treasured 
memory and incentive in the future. But changing con­
ditions indicate greater usefulness in a combined paper 
than in two publications. Increased capital investments, 
accounting matters, questions of State and governmental 
regulation of public-service corporations, legal problems 
and discussions regarding advancements in construction 
and operating progress now call for editorial specializa­
tion undreamed of 10 years ago. This condition naturally 
has placed greater obligations on the publications devoted 
to the electric railway industry and has been the most im­
portant factor leading up to the consolidation of the Street 
Railway Journal and the Electric Railway Review into the 
ELECTRIC RAILWAY JOURNAL. 

----♦·,----

ELECTRIFICATION PLANS OF THE PRUSSIAN STATE 
RAILWAYS 

For the last 10 years the Prussian State Railways man­
agement has been deeply interested in the possibilities of 
the equipment of some of its lines with electricity. Realiz­
ing as far as a decade ago that direct current at ordinary 
voltages would not suffice for heavy service, the Govern­
ment inspired the Zossen trials of 1901-1903 in which three­
phase current was used. These tests produced very valu­
able results as regards resistance to train motion at high 
speeds, but also indicated operating objections to two or 
three overhead conductors. The development soon after 
the Zossen trials of the single-phase system led to a ter­
mination of the three-phase experiments and a project was 
drawn up for a single-phase line between Hamburg and 
Berlin. This was abandoned on account of the high cost. 
At about the same time the Government railway officials 
inaugurated an elaborate series of experiments with Winter­
Eichberg single-phase motors on the Niederschonweide­
Spindlersfeld line. These were successful in every respect. 
Shortly afterward the Hamburg...:Blankanese-Ohlsdorf sin­
gle-phase line was built and placed in operation and plans 
were prepared by the management of the Berlin Stadtbahn 
a nd the suburban steam lines to adopt electricity. The in­
vestigation of th is problem showed that single-phase cur­
rent only could be considered, as it was found that even 
high-tension direct current would require an uneconomical 
number of substations. 

The plans worked out by the Prussian State Railways' 
officials in Berlin gave particular attention to the electri­
fication of those · lines which could be operated at a great 
reduction if the change in motive power were made. 
Owing to the high price of good coal in Germany, it was 
considered advantageous to make all estimates on the basis 
of using gas-electric generating sets. There are large de­
posits of lignite in the Cologne district, and therefore it 
was proposed to equip with electricity one of the Govern­
ment railways which extends from Cologne to Trier on 
which a great deal of freight is hauled. over heavy grades. 
The subject was considered of such interest that in 1906 
the Verein-Deutscher Maschineningenieure ( Society of 
German Mechanical Engineers), of which several officials of 
the Prussian State Railways are members, called for a prize 
essay on the best method of electrifying a 200-km line 
operating in a mountainous country and requiring the 
movement of freight trains up to 600 tons weight. Four 
theses, of which three were given prizes, were entered in 
the competition. It is noteworthy that in all the four plans 
offered preference was expressed for single-phase current 
transmitted at 40 cycles, 60,000 volts and used at, 10,000 to 

20,000 volts on the trolley wire. One condition made by 
the society was that the power station should use gas en­
gines for generation. Further particulars of these plans 
will be found in the article by Philip Dawson on page 639 
of the STREET RAILWAY JOURNAL for Oct. 12, 1907. 

Although the feasibility of this project was shown by 
these four independent reports, the war department would 
not allow the electrification of this line, owing to its 
strategic importance from a military standpoint, since it is 
so near the French border, and the department held that 
in case of an invasion it would not be difficult for an enemy 
to blow up the power house and destroy the power trans­
mission systems. Nevertheless, the Prussian State Railways 
asked the Allgemeine-Elektricitats-Gesellschaft to build a 
single-phase freight locomotive for the Oranienburg experi­
mental division. A note on this line was published on 
page 728 of the Street Railway Journal for May 2, 1908, and 
a description of the locomotive appears at the end of this 
article. The experiments with this locomotive have demon­
strated that single-phase locomotives can successfully and 
economically cope with heavy weight traffic. 

Recently the Government has been giving its attention to 
the proposed equipment of the Leipzig-Bitterfelde-Magde­
burg and the Leipzig-Halle lines, both of which are op"er­
ated from Halle. Between Halle and Leipzig there are ex­
t~nsive areas of coal which could satisfactorily be used for 
gas production. The preliminary investigations already 
have been completed by the railway management, but the 
officials at Halle have been requested to check the estimates 
before further steps are taken. It is planned to have the 
power station in the very center of the coal district so that 
the expense of fuel transportation will be very small. The 
total length of both divisions mentioned is 164.3 km ( 102 
miles), the Leipzig-Bitterfelde-Magdeburg line being 128.1 
km (79 miles) long and the Leipzig-Halle line 36.2 km 
(23 miles). It is proposed to use a trolley potential of 
10,000 volts. 

Although no final decision has been made in regard to 
this and other large electrification projects in Germany, it 
is interesting to note that the railway department has 
practically settled upon the single-phase system owing to its 
advantages in potential regulation and the possibility of 
high-voltage transmission over long railway divisions carry­
ing heavy freight business. 

--,---♦·----

LOS ANGELES & REDONDO IMPROVEMENTS 
An electric locomotive has just been built for use on the 

Los Angeles & Redondo Railway in the company's shops 
at Redondo. It is 30 ft. long by 8 ft. 6 in. wide and has a 
center cab 8 ft. 6 in. square with four sliding doors, one at 
each corner. The plan is to use it for freight service and 
for switching chiefly about the yards and piers at Redondo. 
The Los Angeles & Redondo Railway runs one train through 
Inglewood and two trains through Gardena daily in each 
direction. 

The whole line, except the old route via Sunnyside as far 
as Bridgedale, beyond Moneta, has been double-tracked and 
converted to broad gage. This policy is to be followed 
until the entire line -is broad gage. The Redondo shops will 
soon turn out six new passenger cars and the company will 
then operate multiple unit trains. The new coaches will be 
4 ft. longer and 6 in. wider than the old ones and will have 
seats for 52 passengers, 36 inside and r6 outside. The in­
terior design of these new cars is very handsome. The 
finishings are of Spanish cedar, with the appearance of 
mahogany. 
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TRANSFER SYSTEM OF CHICAGO CITY RAILWAY 

When the first of the through routes between the north 
and. south sides of Chicago was put into operation on 
March 17 last, a new form of transfer was designed with 
spaces for indicating the general direction of travel. This 
form of transfer was shown in the STREET RAILWAY JouR­
NAL for March 21, 1908, page 464. On May 17 the Chicago 
City Railway placed in effect on all lines a system of trans­
fers based on the principle of showing the general direction 
of travel. Under the new system a passenger paying cash 
fare is entitled to an original transfer and as many re­
transfers as he may desire to use provided he does not 
reverse the general direction; for example, north and west. 

. A passenger may reverse his direction of travel at any 
junction point on a retransfer, but the retransfer is good 
in the reverse direction to the next junction point only. 
The form of the through route transfer has been changed 
slightly in order to make it uniform with the transfer issued 
on local cars. The accompanying engraving shows the 
form of transfer used on local cars. 

When a passenger pays a cash fare and asks for a trans­
fer, the conductor punches on the transfer the direction of 
travel of his car. This transfer is then good on any inter­
secting line. If the passenger, after boarding a car on an 
intersecting lin~, desires a retransfer, the conductor punches 
both the primary direction of travel indicated by the trans­
fer collected and the direction in which his car is bound, 
completing the statement of general direction. As many 

· subsequent retransfers can be made going in the general 
direction as the passenger may desire from the connecting • 
lines. 

To assure quick identification of direction of travel a 
color scheme is used. Transfers issued from south-bound 
cars are printed on manila paper; from north bound cars, . 
on salmon colored paper; from east bound cars, on pink 
paper, and from west bound cars, on green paper. The 
instructions to conductors provide that when a transfer is 
offered with the direction space unpunched, it will be 
honored as a transfer issued on payment of a cash fare, 
and the direction of travel will be considered as correspond­
ing with the direction indicated by the color of the transfer. 

The transfer slip contains a small space for punching 
half fare for children under 12 years ~f age. The half­
fare rate is 3 cents for one child and 5 cents for two chil­
dren. Two transfers are issued when fares for two chil-

New Chicago City Railway Transfer 

dren are paid with one 5-cent piece and registered as one 
full fare. Under the terms of the ordinance the company 
is not required to issue or receive transfers in the district 
bound by Twelfth Street on the south, and by the Chicago 
River on the north and west, except in cases of transfers 
issued from car to car in the event of a breakdown. 

The following instructions are given to conductors: Con­
ductors must be patient, civil and polite, remembering that 
the passenger is not always as thoroughly informed as the 

trainmen. Conductors as well as passengers may make 
mistakes and discretion in the matter of accepting transfers 
is always allowed conductors. When a passenger presents 
a transfer slip upon which the time has expired, or which 
is improperly punched, and insists upon the right to ride, 
the conductor may permit the passenger to ride without 
extra fare, provided the conductor believes that the train­
man who issued the transfer made a mistake; but in such a 
case the transfer with a written report of the transaction 
must be forwarded promptly to the general office. In the 
event of long headway caused by blockades, accidents, 
schedules, etc., conductors are instructed to make proper 
allowance for the lost time and honor transfers accordingly. 

----♦·----

ELECTRIC RAILWAY NOTES FROM EUROPE 

A E uropean engineer closely identified with electric rail­
way developments on the Continent states that the stilt 
arrangement of the insulator whi ch carries the main cable 
of the multiple catenary suspension used on the Blankenese­
Ohl sdorf and other single-phase lines in Germany is to be 

Double Catenary Construction with Top Cable Carried On 
Stilt Insulators 

abandoned in future installations. This method has been 
· illustrated in previous issues of the paper, but the accom­
panying sketch has been prepared to show the scheme in 
detail. It has been found that the iron strap which carries 
the insulator is a very disagreeable feature, as it is too weak 
to withstand the leverage due to the swaying of the mes­
senger cable. Should the strap break or be pulled up, there 
is nothing to prevent the cable from falling on to the 
bracket. It is probable that hereafter the Germans will 
follow the American practice of placing the messenger cable 
insulator close to the supporting bracket and thereby mini­
mize the leverage. 

Although the 2000-volt d.c. locomotives for Maizeres in 
the Moselle district, France, were tried out successfully last 
year (as reported in the STREET RAILWAY JOURNAL of May 
4, 1907) they are not yet in regular service owing to com­
mercial reasons which have delayed the completion of the 
line. It is reported that when a generator is in circuit with 
the line, the attendants are rather wary of getting closer to 
it than 6 ft. owing to some painful experiences with flashes 
from this high-tension d.c. machine. 

---◄·♦----

The Manchester (England) Corporation Tramways 
Committee reports that, while last year it estimated that 
there would be no profits from the parcels department, it 
has actually produce~ an income of $7,200. 
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THE BUFFALO, LOCKPORT & ROCHESTER RAILWAY 

The most extensive electric railway undertaking in New 
York State nearing completion is the Buffalo, Lockport & 
Rochester Railway, which wi ll form an important part of 
an all-electric, high-speed route between Buffalo and Al­
bany, leaving only a 30-mile gap between the towns of 

Buffalo, Lockport & Rochester-Electric Track Paralleling 
the New York Central Railroad 

Little Falls and Fonda, N . Y. Several attempts have been 
made in the past to build electric railways through this 
prosperous fruit -growing region, but the early projects met 
with litt le success, owing to the strong opposition made by 
steam rai lroad interests and to the difficu lty of raising funds. 

will include 54 miles of single track and 4.4 miles of side 
track. Practically all of this is on private right of way, 66 
ft. wide, with completed roadbed and bridges for two tracks, 
to permit double-track operation as soon as the growth of 
traffic demands it- probably within three years. There 
appears to be a good opportunity also to develop a profitable 
package express and carload freight business for t ransfer 
to va rious steam r ailways at both terminals, as the ship­
ment of vegetables and fruit from this territory aggregates 
several millions of dollars per annum. In general the right 
o f way either d irectly adjoins the Rochester-Niagara Falls 
branch of the New York Central Railroad or is within hail­
ing distance, but the electric railway passes through the 
towns at more accessible locations. The construction is 
double tracked for one mile from the connection with the 
Rochester city system at Lyell Avenue to the car house of 
the new road. T here a re 17 sidings on the entire route. 

As wi ll appear from the description of the physical con­
st ruction and equipment, this railway has everything in its 
favor to permit high-speed service wi th safety and com­
fort. T he management plans to give an hourly express 
schedule the greater part of the day, running the 54 miles 
between Rochester and Lockport in 2 hours and 12 min­
utes, which is about the average time made by the steam 
trains between the same points. There are eight through 
steam trains a day on this division of the New York Cen­
tral, and tl1e electric railway will probably secure the bulk 
of the passenger business in this territory, besides develop­
ing other traffic to a large amount by the operation of local 
cars between the through trains. T hese locals, according 
tu the calcu lated schedule, will make an average of one 
stop per mile and complete the trip in three hours. The 
fares will approximate those of the New York Central in 
th is territory. The work has now advanced to such a 
point that operation between Rochester and Albion should 
begin about June 15, and provided injunction difficulties in 
Middleport are overcome by that time, the rest of the line 

In 1905 the present 
company took over 
the Albion & Lock­
port Railway, the Al­
bion & Rochester 
Rai lway and the Al­
bion Electric Rai l­
way. T he rights thus 
acquired were prin­
cipally for franchises 
and right of way ex ­
cept in the case of the 
Albion Electri c Rail ­
way, which had built 
about 1.7 miles of 
track in Albion. The 
line wi ll be operated 
from the interurban 
railway terminal near 
the famous Four Cor­
ners in the heart of 
Rochester, over the 
direct double-track 

Buffalo, Lockport & Rochester-Middleport Over Crossing with New York Central 

lines of the Rochester Railway Company to the city limits 
at Lyell Avenue, and thence ove r the company's own tracks 
to East A venue, Lockport , where connection will be made 
wi th and cars operated over the track of the International 
Railway Company operating to Buffalo and Niagara Falls. 

The railway, which is now being constructed ~nd 
equipped by J. G. White & Company, Inc., of New York, 

should be ready by the early part of September. It might 
be added here that the completion 'of the work has been 
greatly delayed by franchise and other difficulties beyond 
the contractor's control. 

ROADWAY AND TRACK 

As previously noted, practically all of the line is on a 
wide private right of way near or adjoining the Rochester-
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Niagara Falls division of the .:'Jew York Central Rai lroad. 
The line has been laid out with such care that the maximum 
grade does not exceed 1¼ per cent except for a 300-ft. or 
400-ft. length of 4 per cent in the vill age of Spencerport. 
The alignment is parti cul arly good, and not more than 4 
per cent of th e line is on curves. T he construction of the 
new E ri e barge canal in thi s territory required a 100,000-
cu. yd. fill in H oll ey, where the ra ilway runs along the 
south bank of the canal, and some 50,000 cu. yd. or 60,000 
cu. yd. of earth were used for easy bri dge approach es in 
Middleport. The completed system will have only th ree 
large bridges, all double- track structures. Two miles west 
of Middleport , a crossing ove r the New York Central track 

and were erected by the J. G. Cray Compa ny, of New York, 
sub-contractors. 

At H olley is installed a hand-operated horizontal Ii ft 
bridge ac ross a stub end of the old E rie Canal, constructed 
as shown in the accompanying deta il drawings. T he br idge 
proper consist s of a pair of ordinary deck-plate girders 
resting on fo nnclati on pi les with cast-iron bea r ing plates. 
The main framing of the lift structure consists of a col­
umn at each corner made up o f two IO-in . laced channels, 
ro-in. and 12-in. laced channels between the tops of the 
posts, a diagonal st ru t a t the top and knee braces. The 
bridge proper is raised on two channels to which the Ii £t­
ing chains are a ttached. T he li fting chains are operated 

Half plan at top Details of Low-Tension Line 
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Buffalo, Lockport & Rochester-Plan and Elevations of Lift Bridge Over Canal at Holley 

has a th rough truss span o f 140 ft. ,vith three deck-plate 
g irder spans on steel bents and concrete abutments, as 
shown on page 18. T he second bridge, built as an 
over-crossing for the Buffalo, Rochester & P ittsburg Rail­
way, is of the through plate-girder type with a ballasted 
concrete fl oor on a center pier of concrete and end abut­
ments of heavy stone masonry. The third bridge·, which is 
already deli vered ready for erection when the ba rge canal 
in this vicinity is completed, will be a riveted through-truss 
structure of 170 ft. span, placed 1¼ miles west of the car 
house. At present the railway diverges slightly to the north 
pending the excavat ion of the new canal channel. The 
bridges were fabricated by the F ort Pitt Bridge Company 

from one end only and run over sheaves whi ch actuate the 
li fting shaft through worm gearing, as shown in .the half 
pla n of the top. T he actual lift is only 1000 lb., as the 
bridge has a counterweight of 16,000 lb. Howe,·er, provi­
sion has been made to use a motor if necessary. 

T he signal a r rangement in connection ,vith this lift bri dge 
requires a semaphore set back about 500 ft. from each end 
of the br idge. Each semaphore is operated from the same 
lever as the bridge lock. T hrough this interlock the bridge 
cannot be opened wi thout pull ing the semaphores up and 
blocking the tra ck. A fter the semaphores are up the track 
cannot be cleared unt il the bridge is down and locked. 

T he standa rd rail used for the greater part of the sys-
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tern is a 70-lb. A .. S. C. E . T -rail laid in 33-ft. lengths except 
for an 86-l b. g irder rail in the vi llages of l\1edina and Brock­
port. The tra ck is laid on 6-in. x 8-in. x 8-ft. ties, placed 
24-in. cente rs on tangent s and 16-in. centers on ct1r\'es, 

cl<:rcd foot bonds. Ko. 8 spring frogs and split switches 
are used at all sidings. There are only three crossing frogs 
on the line, one at the Albion quarry siding and two caused 
by spur connections with the New York Central; a "Y" 

is being installed near the Albion sub­
station. All special work was fur­
ni shed by the Ramapo Iron \Yorks, 
of Hillburn, N. Y., and the Ernst 
\Verner Company, of New York. 

Every provision has been made for 
careful drainage. Concrete box cul­
Yerts do not exceed 4 ft. x 4 fL; gen­
erally spa ns from -+ ft. to 8 ft. a re 
reinforced concrete arches; and open 
I-beam construction is used only fo r 
spans exceeding 8 ft., but where pos­
sible concrete arches are used in 
preference to open spans. Climax 
tile cattl e guards are installed at all 
road crossings and there are several 
concrete cattle pas~es. The right of 
way is entirely fenced. 

HIGH-TEN SIO N TRANSMISSION 

Buffalo, Lockport & Rochester-Lift Bridge at Holley 

The Buffalo, Lockport & Rochester 
Railway wi ll use power transmitted 
over cross-country lines at 60,000 
volts, three-phase, 25-cycles from taps 
at Lockport and South Greece, on 
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Buffalo, Lockport & Rochester-,Various Construction Details of High-Tension Pole Line 

bridges and trestl es: Oak ties are used on curves and long­
leaf yell ow pine on tangent s. The line is ballasted with 
about 2000 cu. yd. of crushed rock to the mile. 

The ra ils, which were furnished by the Lackawanna Steel 
Company, have angle-bar, four-hol e joints and Lord sol-

the lines of the Niagara, Lockport & Ontario Power 
Company. The South Greece connection, which will be 
the first used, is secured by a cross-country line from con­
necting at a·point three mil es south. Near the South Greece 
substation a sw_itch house of steel frame reinforced 
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"Truss it' ' concrete ha s bee n erected to contain (; ,E. bomb­
fuse circuit breakers, \Nes tinghouse current and potential 
transformers and the necessary measuring inst ruments, such 
as integrating and graphic recording wattmeters. T he line, 
just before entering the switch house, will be protected by 
G.E. electrolytic lightning arresters and in addition there 
will be on each circuit a sing le wi<le-gap, high -tension di s­
charge horn arrester fused to ground with 110 res istance. 

The railway company's high-tension wood-pole trans-

Buffalo, Lockport & Rochester-High-Tension Side of 
Substation 

mission line, 60 miles in length, carri ed on its right of way, 
with detours at all v illages, presents several inte1esting 
features. The wires a re carried over four-part Ohi o Brass 
Company's insulators, tested to 150,000 volts for five min­
utes and to 60,000 volt s on eac h section. T hese insulators are 
mounted on iron pins with a separable thimble cemented 
into the insulator to permit easy removal of the latter. The 
insulators are install ed tv,·o and one on cross-a rm s, respec­
tively, 7 ft. and 2 ft. long. J\Iost of these cross-a rms lack 

wire, so that there i:-. little danger even if th e g rounding 
wire shou ld break. .At public crossings and simil a r places, 
where people might touch the high-t ension poles, a 6- in. 
groundi ng strip of galvanized iron is placed on the pole 
about 10 ft. above the ground. T he plan of the standard 
pole arrangement al so shows the method of but t-bra cing 
adopted instead of gnying. 

A novel variation in the pol e constru ction was required 
\vhere detours around towns ha<l to be made a long the 

Buffalo, Lockport & Rochester-Low-Tension Side of 
Substation 

border of one property without projecting ove r that of 
another. In thi s case each wire is carried on one side on 
separate wooden braced cross-arms, while the ground wire 
is carried on a straight angle iron screwed alongside the 
pole. To avoid disturb­
ing the telephone circuits 
on the opposite pole line 
the high-tension wires 
a re transposed a com-

.,., 
. - -
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High-Tension 

Intake in 
Substations 

Buffalo, Lockport & Rochester-Single-End Motor Car 

the customary braces, bnt in~tea<l th e lower or longer a rm 
is secured by two ¾-in through bolts and washers, and th e 
upper or shorter arm by one ¾-in. bolt and the lower por­
t ion of the bent angle wh ich ca rries the aerial grounding 
wire. The latte r is of the tough phono-elect ri c material 
and is grounded every fourth pole. lt wi ll be seen from 
the deta'il of the upper part of th e pole that thi s wire is 
carried about 20 in. to bne side of the upper high-te nsion 

plete turn bct-,v een each substa ti on and th e telephone 
wires are transposed eve ry fourth pole, or 4-40 ft. 
.-\mong the oth er i ea tures shown 111 the ove rh ea d detai l 
drawing ar e c: lc va ti on-; and plans of 90-cleg. and 45-deg. 
turns. 

S U ilST AT JO NS 

T he hi gh-tension transmi ss ion wir es a re ca rri ed to fi ve 
substations pl aced as foll ows: N n. I, Gasport , 8 mil es from 
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Lockport ; No. 2, Medina, IO miles from Gasport; No. 3, 
Albion, 8 miles from Medina; No. 4, Brockport, 12 miles 
from Albion; No. 5, South Greece, IO miles from Brockport, 
leaving about 6 miles to the Rochester city line. All of the 
stations are of uniform design and size, each being intended 
to house ultimately three 400-kw rotary converters with 
the usual appurtenances. The substation walls are built of 

Truss A · 
Roof'load 60 /bs.per sq.ff total 

at turnouts. The bracket is of 2-in. diameter tubing, 9 ft. 
long, and its outer end is supported by a ¼ -in. wrought­
iron tie rod. To avoid overhead frogs and simplify the 
change to double-track operation, it was considered desir­
able to install two trolley wires from the beginning. These 
are suspended 20 ft. above the rail by the bow-string 
method. Both trolley wires are No. 0000 throughout and 

Truss C 
Roof load 6olbs-l'ers9ff: 

Truss B 
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5000/bs. cone:entrofed at Of"!)' 
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Buffalo, Lockport & Rochester-Cross-Section of Car House, Showing Details of Roof Framing 

co ncrete blocks, the floor is of concrete and the roof of 
yellow pine covered with Carey's magnesia flexible cement 
roofing. The machine room is one story high and is sep­
arated from the two-story, high-tension transmission cham­
ber by a concrete wall. All the barriers of the high-tension 
chambers are also of concrete and the openings on the 
ground floor level are covered with removable asbestos 
boards. The high-tension circuits a re brought into the 
station on Locke entrance insulators and where they enter 
the building are protected by multiplex lightning arrester:-. 
The transformers are of the water-cooled type, each sta­
tion being provided with two motor-driven circulating 
pumps which take water from an outside concrete cooling 
basin. There is also a tank in the upper floor to give grav­

ity cooling should 
the pumps break 
d o w n. The oil 
switches are oper-
ated with current 
from a storage bat-
tery, which is 
charged from the 
trolley circuit. The 
machine equipment 
for each station is 
now as follows: 
Gasport, two 400-kw 
rotaries; Medina, 
one 400-kw ; Albion, 
two 400-kw; Brock-
port, one 400-kw; 
South Greece, two 
400-kw. All of the 
electrical equipment 

in addition an aluminum feeder equivalent to No. 0000 
copper is carried on glass insulators for the entire route. 
There are about six feeder taps to the mile. The circuits 
a re protected by Garton-Daniels lightning arresters placed 
about two to the mile. 

ROLLING STOCK 

T he• line will begin operation with 15 passenger motor 
cars and 2 express motor cars made by the Niles Manu­
facturing Company. The passenger cars, which weigh 
about 35 ton s empty, are about 52 ft. over all, but only 8 ft. 
4 in. wide, to permit operation over the curves of the 
lfochester Railway Company. The cars are designed for 
ultimate single-end operation, but as the line will first be 
operated only as far as Albion, it was decided to put on 

necessary for the 
substation installa-

Buffalo, Lockport & Rochester-Car House, Repair Sh op and Offices 

tions was furnished by the General Electric Company. 
TROLLEY AND FEEDER SYSTEM 

On the right of way the low-tension poles are of chest­
nut, 35 ft. high, and spaced I IO ft. on tangents, but steel 
poles are used at Brockport, Medina and Middleport. Cen­
ter pole bracket construction is used throughout except 
for some span construction in the villages, at curves and 

temporarily another controller and air-brake valve to give 
greater flexibility of operation until the entire line is 
opened. 

Each car has three compartments as follows: Th~ front 
end for the motorman and the storage of express packages; 
the next compartment for smokers, and the third for the 
regular passengers. The front end is furnished with large 
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sliding outside doors, but hinged doors a re used throughout 
the r est of the car. The cars, as shown in the accompany­
ing ·view, are o{ very handsome design and are finished in 
the standard Pullman dark green. Each has H eywood 
Brothers & \Vakefi eld non-reversible seats for £0 passen­
gers; plush is used in the passenger compartment and 
leather in the smoker. The inside furnishings embrace all 
the regula r conveniences of 
interurban cars, including toi ­
lets finished in enameled metal 
imitation of tiling. Illumina­
tion is provided by 16-cp lamps 
placed in frosted globes and 
arranged in arches of five 
across the car at intervals of 
about 6 ft. Two lamps are 
placed in a receptacle in the 
dash for illuminating a sten­
ciled destination sign. The 
curtain fixtures a re from the 
Curtain Supply Company. The 
registers are the International 
type for combined cash and 
transfer business, with two 
operating rods. 

the car builder in not permitting the space blocks to come 
even with the si lls, it was possible to get all the wiring 
conduit under the car in position without any cutting what­
ever. 

CAR HOUSE 

T he car house of this rai lway is located about one 
mile from Lyell Avenue, Rochester. The walls a re made 

The car bodies a re mounted 
on Baldwin trucks with Schoen 
solid steel wheels and Syming­
ton journal boxes. The elec­
trical equipment consists of 
four GE-73 75-hp motors and 
type M control. Westinghouse 
automatic air brakes are in­
stalled in addition to a hand 
brake at one end. The cars 

Buffalo, Lockport & Rochester-Plan of Car House, Showing Division Into Small 
Sections for Fire Protection 

also carry pneumatic sanders, 
of concrete blocks, the floors either of 
concrete or cinders and the roof of 
composition laid over yellow pine 
plank on steel purli ns carr ied on steel 
t russes. T he trusses over the truck­
repair track are designed to carry 
5000 lb. suspended from any point of 
the lower chord in addition to the 
regular roof loads. Abundant ljght is 
afforded th roughout the building by 
the liberal skylight area. The over­
all dimensions of the structure are 
155 ft, X 165 ft. 

T he car house is of particular in­
terest from the fire protection stand­
point. I t is divided into four main 
sections, which are effectually sepa­
rated from each other by 8-in. con­
crete walls with but one fire door 
opening per wall. At the same time 
there is no restriction of car move­
ment, as the track arrangement out­
si~e the car house makes it easy to Buffalo, Lockport & Rochester-Depressed Shop Floor, Overhauling Track 

and Machine Shop Equipment 
transfer cars from one section to an­

other. K innear steel roll ing doors are used for all car 
openings. Besides the precaution against fire taken in the 
design of the bui lding, the usual standpipes, hose and fire 
pails a re also installed. Danger from defective insulation 
has been eliminated by carrying all lighting circuits in pipe 
condui t. 

Kalamazoo track scrapers and Climax electric headlights. 
The express cars have the same trucks and general oper­

ating equipment as the passenger cars, but are permanently 
arranged for double-end operation. All of the rolling stock 
was electrically equipped and wired by I. R. Nelson & Com­
pany, of Newark, N. J., in .the shops of the Buffalo, Lock­
port & Rochester Railway. Owing to arrangement with The section marked Stall No. I on the plan of the car 
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house is used for truck and motor overhauling and also 
contains the machine shop, blacksmith shop and steam heat­
ing plant. Instead of having a pit, however, the entire room 
is depressed 5 ft. below the level of the yard. Cars coming 
in for repairs a re brought in over an elevated track, which 
is carried on I-beam stringers set on concrete pedestal s 
spaced I 5-ft. centers. Each pedestal is capped by a 
wrought-iron plate, through which the I-beam stringers are 
bolted into the concrete. A section of the track, 5 ft. 2 in. 
long, can readily be removed to facilitate wheel changing. 
A narrow-gage line under this track has been provided to 
take care of a hydraulic jack. It is believed that the ele­
vated repair track described will prove more convenient 
than the usual pit method because all the work can be done 
standing up; there is plenty of daylight, no fire danger 
from hidden rubbi sh and where work is done on the side 
of the trucks there are no devil strips to remove. 

This depressed room also serves for the machine and 
blacksmith shops, the equipment being arranged in line be-

Buffalo, Lockport & Rochester-Under View of Car on 
Elevated Repair Track 

tween repair track and outer wall of the building. The 
tools were furnished by the Prentiss Tool & Supply Com­
pany and consist of the following: Fay & Scott 45-in. en­
gine lathe; Fay & Scott 12-in. back-geared engine lathe; 
Bickford drill press; grinders; Rochester wheel press; 
f:haper and blacksmith forge equipment. All of the ma­
chine tools are operated from shafting driven by a 20-hp 
G.E. motor. The heating plant, which adjoins the black­
smith equipment, consi sts of a 25-hp Ideal steam heater 
with connections to 1.½-in. steam pipes run along the walls. 
The section beyond the pit room, which is used for storage, 
is on the same level as the rest of the building. 

Stalls Nos. 2 and 3 each contain three tracks, 165 ft. 
long, and are used for storage and inspection. The tracks 
in these sections open on the west end like that of the pit 
room. The fourth section of the building consists of the 
offices and trainmen's room on the west side and the paint 
shop and carpenter shop directly behind. It will be noticed 
from the plan that the tracks of this shop open on the east 
and are separated from the office section by an 8-in. wall. 

TELEPHONE SYSTEM 

All cars are to be dispatched by telephone from the car 
house. For this purpose telephones have been placed in 
all substations, booths at turnouts, etc. The telephone 
equipment was furni shed by the Stromberg-Carlson Tele­
phone Manufacturing Company, of Rochester, N. Y., and 
consists of one cabinet equipped with IO bridging drop lines, 
five pairs of cords and one operator's equipment;· including 
night-bell contact. The instruments are not of the usual 
types for exterior stations, but consist of 25 telephones of 

the company's No. I 10 type wi th five-bar generators, 1600-
ohm ringers and a like number of substation protectors. 
This company also supplied a lineman's portable testing in­
strument. There are duplicate telephone circuits of four 
No. 12 B. & S. copper wires on the low-tension pole lines. 

SIGN AL BELLS 

In accordance with the steam railroad practice, the im­
portant highway crossings will be protected by crossing 
signs and automatic signal bells of the Union Switch & 
Signal Company, to indicate the approach of a car. 

ENGINEERING, MANAGEMENT, ETC. 

J. G. White & Company, Ltd., have done the engineering, 
surveys, securing of rights of way and the entire construc­
tion and equipment. The work was under the general direc­
tion of C. G. Young, construction manager for J. G. White 
& Company, and Joseph D. Evans was the local construc­
tion superintendent. The railway company was represented 
by Edmund Wragge, C.E., of Toronto, engineer for the 
construction committee financing the property, and Le 
Grand Drown, of Rochester, resident engineer. J. M. 
Campbell, of Kingston, Ont., has just been elected president 
of the Buffalo, Lockport & Rochester Railway, succeeding 
Charles B. Hill, attorney, of Buffalo. Mr. Campbell will 
also fill the position as manager 'and operate the property. 

----·•·----
INDIANAPOLIS & LOUISVILLE LIMITED SERVICE 

The Indianapolis, Columbus & Southern Traction Com­
pany, by means of a connection effected with the lines of 
the Indianapolis & Louisville Traction Company and the 
Loui sville & Northern Railway & Lighting Company, is 
operating an electric Pullman limited service between In­
dianapolis and Louisville, I 17 miles distant. The run is 
made in four hours. Trains are dispatched from Indianapo­
lis at 9 a. m. and at 2 p. m. daily and arrive in Louisville 
at I p. m. and 6 p. 111., respectively, and from Louisville 
at 8 :30 a. m. and I :30 p. m. and arrive at Indianapolis at 
12 :27 and 5 :27 p. m., respectively. Practically the only 
changes made by thelndianapolis, Columbus & Southern on 
the introduction of the service were the elimination of a 
few short curves and the putting in of a few additional 
sidings. The spring switches were taken out and replaced 
with rigid throws and semaphore switch lamps showing 
green for main-line track position and red when siding is 
open were put in on all switch stands. These lamps are 
equipped with long-time burners purchased from the Adams 
& Westlake Company, using a small round wick and small 
inner globe. After experimenting with different grades of 
oil, the company found the lamps would burn for a week 
without refilling or retrimming, although as a matter of 
safety they are trimmed and filled every five days. The 
oil in use is purchased from the Galena Signal Oil Com­
pany. The Indianapolis, Columbus & Southern Traction 
Company's line extends from Indianapolis to Seymour, a 
distance of 62.22· miles, and the local cars make the one­
way trip in two hours and forty minutes. The ' limited cars 
which run through to Loui sville make the distance between 
Indianapolis and Seymour in two hours and thirteen min­
utes and stop at four important cities. The distance from 
Seymour to Louisville is 54.97 miles and the local ser"ice 
_between these points is hourly, the local time bei>1g two 
hours, fourteen minutes. The time of limited car, between 
Indianapolis and Louisville is four hours, incl•tding delays 
at terminals. An additional fare of IO CMts is collected 
for any distance on the limited cars betw~en Seymour and 
Indianapolis, but no extra fare is charged bet\J\'een Seymour 
and Louisville. 
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NOTES ON NEW ORLEANS METHODS OF FEEDER 
CONSTRUCTION 

In the accompanying illustrations are show n an electri c 
cable puller designed for use in const ruction work on the 
feeder system of the New Orleans Railway & Light Com­
pany. The apparatus is mounted on a Hat-topped wagon 
about 13 ft. long x 4 ft. 6 in. wide, and it consists of a pair 
of drums with grooYes in the circumfe rences driven by 
sprockets and a gear wheel propelled by a 500-volt direct 

New Orleans Feeder Methods-Electric Cable Puller 

current railway motor. 
The drums are each 3 
ft. in diameter and 10 

in. wide. Each drum 
is carried on a shaft 
1 15/16 in. in diam­
eter, which runs in a 
pair of standard pillow 
blocks bolted to the 
frame of the wagon. 
The latter is built with 
two main longitudinal 
timbers 8 in. x 12 in. 
x 11 in. in dimensions, 
carried about 30 in. 
above ground. Th e 
motor pinion is 43/2 in. 
in d i a m e t e r and 
meshes with a gear 22 

in. in diameter, both 
pinion and gear being 
standard outfits. 

II 
II 
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" 
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iently be handled was about moo ft., am! to take thi s down 
required about an hour. The cable puller also enables the 
work to be done with the minimum ti me of obstruction in 
the street to other traffic and the cable is kept in much 
better shape than if it were allowed to drag on the street. 

Special care has been taken in New Orleans to erect th e 
overhead lines in as workmanlike a manner as possible. 
To enable la rge numbers of cabl es to he handled with as 

New Orleans Feeder Methods-Brass End Connector for 
1,000,000 Circ. Mil Cable 

In operation the 
wagon is brought to 
the proper place by 
horses, and if cable is 
to be taken down a 
reel wagon is attached 
to the rear of the cable 
puller. The controller 
is located at the head 
end of the puller, so 
that the man who looks 

_ _J ______ ~ 
New Orleans Feeder Methods-Plan and Elevation of Electric Cable Puller 

after th e horses can also supervise the starting and 
stopping of the motor. As a cable is fed from the 
overhead line, it is passed around the two drums and then 
led to the reel. With this device a length of 4000 ft. of 
cable has been taken down in 15 minutes, whereas by tlu 
old hand methods the maximum length that could conver 

much ease as can be attained in a contracted space, the 
company uses an angle iron junction fram e as shown in 
the accompanying drawing. Eye bolts arc attached to the 
outside of the frame and to the bolts arc fasten ed the st rain 
insulators carrying the cables. The fra me is made up of 
3 in. x 3 in. x ¼ in. angles, braced twice by ¾-in. round 
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iron bolts carried inside pipes I m. in diameter. Nuts at 
the ends of these pipes provide the proper take-up. The 
eye bolts are ¾ in. in diameter and 8 in. long, with threads 
on the ends so that they can be properly tightened. They 
are insta lled 8 in. apart on centers. In pulling cable over 
the cross a rm, the regular type of roller block is used. A 
drawing of a brass end connector for 1,000,000 cm cables 

L ¾'X s"eye bolts with nut3 

New Orleans Feeder Methods-Angle Iron Junction Frame 

is also shown. This has been found particularly advan-­
tageous in enabling a corner to be turned with a 
heavy wire without cutting and with no harm to the in­
sulation. The connector is divided into two parts which 
are clamped together by ¾-in. U-bolts fitted with standard 
hexagonal nuts. For the size named, the diameter of the 
interior bushing is 1¼ in. At one end a lug with an oval 
hole takes the strain of the cable span when held up by the 
cross arm or frame to which the cable is fastened. Ac­
knowledgment is due A. L. Black, engineer o f the New 
O rleans Railway & Light Company, for the foregoing il­
lustrative matter. 

·•· 
According to the report of the Deputy Minister and 

ch ief engineer of the Department of Railways and Canals 
of Canada street railway travel in that country is safer in 
Montreal than in any other Canadian city. Not a single 
person was killed there last year. The greater safety of 
Montreal's service is attributed to the use of the pay-as­
you-enter car, which was in use on three routes. Below is 
given an extract from the annual report bearing upon thi s 
matter: "The killing of 71 persons and the injuring of 1736 
others r eveals the sacrifice which would appear to be in­
separable from the operation of electric railways. The 
danger is manifestly in proportion to the number of cars 
run and the population served thereby, since out of 71 fatal 
accidents 22 took place in Montreal and 20 in Toronto. 
Singularly, however, not a single passenger was killed in 
Montreal. Of the 1736 non-fatal accidents, many of which 
were of a minor character, 490 occurred in Montreal and ' 
696 in Toronto. Thus, while but one passenger in every 
40,3 u,552 was killed in 1901, this proportion was reduced 
to 6,782,243 in 1905, and last year to 10,188,126. The aver­
age for the seven years was one in every 18,268,306." 

SIMPLIFYING THE B-8 CONTROLLER BY ELIMINATING 
THE BRAKING FEATURE 

BY A. H. OSTERMAN 

A couple of years ago when the writer was in charge of 
controller work for the Lake Shore Electric Railway, of 
Cleveland, he was requested to simplify the wiring and re­
duce the size of some GE B-8 controllers by eliminating the 

e 1 e ctr i c braking features 
The cars had been equipped 
with both air and hand 
brakes, so that the removal 
of the electric braking fea­
ture was more than balanced 
by a decrease in the width 
of the controller cylinder 
from 31 in. to 19,½ in., thus 
giving more vestibule space 
and reducing the load on 
the sub sills. 

The change· was made by 
taking out the stand wiring, 
fingerboards and cylinders 
and then the cut-out switch 
box on the bottom was cut 
to measure 14,½ in. and the 
back of the controller shell 

Controller Case Open to was placed in a planer to be 
Show Part Cut Off 

cut off to the desired size. 
T he controller cover was also reduced in width by cutting 
out a piece between the reverse and braking handles, after 
which the side and back were planed to fit as shown in 
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G. E. B-8 Controller Braking Cylinder 

the drawing, without requiring any new castings whatever. 
In the transformer controller the running and reverse 

cylinders are in their original state, but owing to the change 
in the cut-out switch box, the last two blades to the right 
were removed to give the switch cut-out six knife blades 
instead of eight. Blades 1-3-4 and blades 5-6 were then 
connected with jumpers. All wires were led to the right 
side and securely fastened with a piece of fiber. 
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FREIGHT TRAFFIC ON THE ILLINOIS TRACTION SYSTEM 

The Illinois Traction System, operating last year an 
average of 325 miles of interurban lines, had total gross 
ea rnings from freight traffic of $I91,148. With the com­
pletion of about 110 miks of new interurban lines during 
the last six or eight months, the company now has through 
lines connecting East St. Louis", Ill., Springfield, Peoria, 
Bloomington, Decatur, Champaign and Danville. It is 
thus enabled to get its share of the large merchandise traffic 
distributed through Illinois by the wholesale houses in St. 
Louis and a good part of the distributing business of the 
smaller wholesale houses in the other large cities which it 
reaches. There are comparatively few manufacturing in­
dustries along its lines which contribute local traffic in any 
large amounts. A larger volume of business is obtained 
from the distilleries in Peoria than from almost any other 
single industry. The territory reached by the lines of the 
Illinois Traction System, however, includes besides the 
larger cities already mentioned several prosperous towns 
in the coal-mining districts south of Springfield and all the 
way between Springfield and Danville. As well as contribut­
ing local merchandise traffic, these coal-mining towns pro­
duced last year a traffic of about 150,000 tons of coal, 
which was handled in the traction company's own cars 
between the mines with which it has connections and the 
larger cities on the system. 

In developing its freight traffic, the aim has been to 
solicit and accept every kind of shipment which could be 
handled and to make a special effort to give prompt deliv­
ery without in any way attempting to cut rates below the 
maximum allowed under the distance tariffs of the Illinois 
Railroad & Warehouse Commission for Class A roads. 
The company is prepared to handle hulk shipments of coal, 
sand, lumber and other similar freight, produce, general 
and perishable merchandise and package shipments. 

FREIGHT FRANCHISES IN INTERVENING TOWNS 

This railway has been handi capped in the development 
of through business by two conditions which it has been 
unable so far to overcome-the antagonistic attitude of the 
steam railroads in the territory it covers, which have con­
stantly refused to interchange through business either in 
carload or less than carload lots, and the fact that under 
its franchises in Springfield and Decatur particularly, it is 
unable to haul freight cars in trains over tracks inside the 
city limits. This second difficulty can only ,be met by the 
construction of belt lines around the two cities, but work 
has already been begun on such a line around Decatur, and 
surveys have been made for a similar line around Spring­
field. When these belt lines are fini shed the company will 
be in a position to handle through trains of freight cars 
between Granite City, Ill. , and Danville. Its franchises 
in all of the intermediate cities, with the exception of the 
two already noted, are liberal and permit hauling of freight 
cars under certain restrictions over the city streets during 
the early hours of the morning. It is now hauling trains 
of six coal cars and an electric locomotive through the 
streets of Urbana and Champaign and in Danville. This 
coal is obtained from a mine in the Danville district, which 
has no connection with the steam railroads, and its entire 
output is handled by the electric line. The company ob­
tained the right to run such trains in these three cities 
largely because it promised a reduction in the price of coal 
delivered amounting to 50 cents a ton. 

The largest originating point on the system is East St. 
Louis. Pending the completion of its own bridge across 

the Missi ssippi River and a direct entrance into St. Louis, 
the Illinois Traction Company has trackage rights over 
the East St. Louis & Suburban from Granite City into 
the passe nger terminal of th e East St. Loui s & Suburban 
at the cast end of the Eads Bridge. All freight to or from 
St. Louis is transferred across the ri ver in wagons. In 
this respect th e electric line handles its St. Loui s freight 
busi ness under the same disadvantages with which most of 
th e steam roads entering St. Louis from the eas t have to 
contend. \Vith the exception of the \Vabash Railway, all 
of the steam roads entering St. Louis from th e east have 
their freight terminals in East St. Loui s, and all deliv­
eries and receipts are transferred across the river either 
over the bridges or by ferry on heavy two a nd four-horse 
trucks. There are two transfer companies which handle 
the bulk of thi s business for the stea m roads, having their 
own receiving and distributing warehouses in St. Louis. 
These are the St. Louis Transfer Company and the Colum­
bia Transfer Company. When the Illinois Traction Sys­
tem began to operate into East St. Loui s, it attempted to 
make a contract with both these companies, but like the 
steam railroads, which '.Vere their larges t customers, they 
refused to handle the business of the electric road. A con­
tract was, therefore, made with an independent transfer 
company- the East St. Loui s & St. Louis Transfer Com­
pany-which was doing a small miscellaneous transfer busi­
ness on both sides of the river. This company has a ware­
house at 716 Morgan Street, St. Louis, where it r eceives 
all shipments consigned to the Illinois Traction Company. 
It loads consignments received at this freight house on its 
own trucks and haul s them across the river to the freight 
house of the Illinois Traction System on Collinsville Ave­
nue, about three-fourths of a mile from the east end of the 
Eads Bridge. Its contract with the railway company pro­
vides fo r a transfer charge of an average of about 5 cents 
per 100 lb. , based on the class of freight handled, but thi s 
charge is absorbed by the traction company in its pub­
lished rates from St. Louis. From six to eight trucks are 
used, depending on the wilume of freight to be handled. 
These trucks have a capacity of from 10,000 lb. to 15,000 lb. 
and are hauled by two, three or fou r horses. 

The freight house in St. Loui s is open for receiving con­
signments up to 6 o'clock in th e evening. and as fast as a 
truckload accumulates on the platform it is loaded on the 
wagons of the transfer company and dispatched to the 
freight house in East St. Louis. At the end of the day a 
sufficient number of trucks are pressed into servi ce to de­
liver promptly all freight received up to closing time to 
the other side of the river. Where single shipments from 
one consignor exceed 10,000 lb., the t ransfer company on 
notification will load one or more of its trucks direct from 
the consignor' s warehouse and deliver the shipment to the 
freight house in East St. Louis without reloading and 
without any extra charge. Shippers and consignees in 
East St. Louis deliver and receive goods directly from the 
freight house, paying all delivery charges in addition to the 
regular freight rates. 

FREIGHT BOUSES 

When the new bridge of the Illinois Traction System 
across the Mississippi River at St. Louis is completed this 
company will have an entrance o f its own into the heart of 
the wholesale district and will erect a freight and passenger 
terminal at the corner of Twelfth a nd Lucas Streets. 

The company has freight houses in all of the other large 
ci ties which it reaches. In East St. Louis it leased an 
abandoned car house and remodeled it into a very satis-
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factory freight depot which, however, is hardly large enough 
to handle the increasing volume of business. A loading plat­
form, 25 ft. wide and about 125 ft. long, was built in the center 
of the house with a teaming space on one side and three 
storage tracks on the other side. By spotting cars so that 
the side doors come opposite each other, freight can be 
trucked from the platform through the intermediate car 
or cars to a car standing on either the second or third 
track away from the platform. The track.s are long enough 
to accommodate three cars each in the house and so 
extended in the rear about l 50 ft. that stub-end storage 
space for six to eight more cars is provided. In 
Springfield the company has two freight houses. Others 
have been built in Decatur, Champaign, Danville, Peoria 
and Bloomington. 

ROLL! NG STOCK 

:Most of the merchandise freight business is handled in 
standard express cars. The company has in service 15 
motor express cars and 36 trailer cars with substantially 
the same design of body and having a capacity of 50,000 lb. 
In addition to this equipment, it has in service four re­
frigerator trail cars, built along the lines of standard steam 
railroa.d practice and having ice boxes in each end with 
icing doors on the sides. These cars a re used for handling 
fresh meat, dairy produce, beer and ice. For the heavy 
bulk freight traffic the comp.any owns 360 40,ooo•lb. and 
50,ooo•lb. capacity gondola coal cars and 40 flat cars. These 
are equipped with air brakes and M.C.B. couplers and 
are regularly hauled over the road by l 5 electric locomo­
tives. These electric locomotives were described in the 
STREET RAILWAY JouRNAL March 16, 1907. They weigh 
40 tons, are mounted on two M.C.B. type swivel trucks and 
are equipped with four GE·55·H motors designed to give 
a tractive effort of 16,800 lb. They are used in construc· 
tion work and in hauling company freight, such as power­
house coal and material and supplies, when not required 
for handling revenue freight trains. Ordinarily six is 
the maximum number of cars hauled. The motor express 
cars are equipped for multiple unit control and usually 
handle from one to three trail cars when the volume of 
traffic demands that number. 

BLANKS AND FORMS 

The methods and forms of accounting for the freight de· 
livered and received at each station are based in a general 
way on the standard freight accounting systems of steam 
roads, although they have been modified and simplified to a 
great extent. Some additional forms and reports are re­
quired from the East St. Louis office because of the fact 
that the company transfers a large part of its freight to the 
East St. Louis & St. Loui s Express Company, which makes 
the actual deliveries and collections in St. Louis. Goods 
received for shipment a t the St. Louis freight house of the 
transfer company are receipted for in good order usually 
on the duplex freight receipts made out by the shipper. 
Most of the large shippers in St. Louis have their own 
forms of the se receipts. These are made out in duplicate and 
one copy signed and delivered to the driver, while the other 
copy is retained and used in making out the regular way­
bill. When a wagon load of shipments is ready to leave 
the St. Louis freight house it is checked on the wagon 
and a driver 's report is made out showing the number 
of shipments, number of packages in each and the 
weight. At the bottom are spaces for the signature of the 
checker, the driver, the time of departure from St. Louis, 
the time of arrival at the East St. Louis freight house and 
the time unloaded.. These reports are made out in dupli• 

cate. One is retained by the express company, while the 
other is used in checking the load and is then filed by the 
freight agent at the house. From these reports are made up 
the monthly settlements between the express company and 
the railway company for outbound shipment. Accompany­
ing the driver's reports with each load are the shippers' 
delivery receipts from which waybills are made out. The 
way bills are numbered consecutively and are made out in 
tripricate on paper of three colors. The original is sent 
forward with the shipment; the second is sent to the con· 
signor and the third copy is retained by the agent. At 
the end of each day the agent makes up an abstract of the 
freight forwarded and sends it to tl1e general .traffic man­
ager's office at Springfield by the first car leaving the fol­
lowing morning. Where the shipment goes through over 
the company's lines beyond Staunton, the agent enters it 
on a daily report of through business, showing the 
destination, weight and charges. This report is turned in 
at the auditor's office and a division of revenue between 
the various branches is made in that office on a mileage 
basis. Similar daily abstracts of local express received 
and through express received are made out and sent in to 
the auditor's office, where they are checked against each 
other. The reports of freight forwarded are printed on 
yellow paper and the reports of freight received are printed 
on pink paper. 

Agents are required to make cash settlements with the 
company once each week only. The statements sent to the 
main office show charges collected and amounts still due 

@ ILLINOIS TR1!!!fON SYSTEM 
$ Ezpre.Js Ser-1:/ice at Frei;ht :llate.J. 

190 

--- - - -··-················ ·········-·· 
PLEASE ROUTE OUR SHIPMENTS VIA 

ILLINOIS TRACTION SYSTEM (Interurban Express) 
Yoon;: truly, 

Route Card for General Distribution 

and from whom. They are sent in afte r the close of busi• 
ness on ·the 7th, 14th, 21st and last day of each month with 
the total amount of cash due. 

Inbound shipments to St. Louis are transferred from the 
East St. Louis freight house by the East St. Louis & St. 
Loui s Express Company, which makes any collections due on 
delivery of the freight to the consignee. 

Other blanks used include the car messenger's report of 
~xpress over, short and damaged, and a similar report 
made out by station agents. These reports embody the 
information necessary in tracing a lost or damaged ship~ 
ment and determining the cause and responsibility for the 
loss or damage. All transfers of shipments from car to car· 
at junction points are al so checked and reported. 

0RGAJ\{IZATION OF FREIGHT DEPARTMENT 

The organization of the traffic department is headed by 
the general traffic manager, B. R. Stephens, with offices at 
Springfield, Ill. District traffic managers are located at 
Champaign, Peoria, Bloomington, East St. Louis and two 
in Springfield. These district traffic managers have gen· 
eral supervision over the freight and passenger business in 
their respective territories and do soliciting as well. Freight 
solicitors who do nothing but cultivate the merchants and 
shippers along the line are also employed in each of th•"! 
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district offices. The company has not only confined it.~ 
efforts toward building up freight traffic to the shippers, 
but has inaugurated a campaign among the small merchants 
in the towns who buy in St. Louis and the other large 
cities. All employees of the traffic department and con­
ductors on passenger cars are supplied with pads of small 
routing cards, so-called, which are shown herewith. These 
are distributed among the merchants with the request that 
in sending in their orders they attach one of these slips 
and insist that every shipment be made over the electric 
line as requested. This method has been productive of 
good results, although some of the wholesale houses who 
have not yet come to realize the advantages of the prompt 
service offered, or who are very closely in touch with the 
steam railroads, sometimes disregard the request of their 
customers and ship over the steam roads. 

CLASSIFICATION 

In St. Louis particularly the Illinoi s Traction System is 
competing with the steam roads for local business in Illinois 
on the basis of service alone and not on rates. Under the 
ruling of the Illinoi s Railroad and \Varehouse Commission, 
the Illinois Traction System is inclucle<l under the Class B 
roads and is entitled to charge rates uniformly IO per cent 
higher than the Class A rates, which all of the competing 
steam roads are compelled to use. It has not , however, 
taken advantage of this IO per cent increase, but charges 
the same rates as the Class A roads. F urthermore, its 
rates are based on the short line mileage of the steam roads 
or of its own lines, as the case may be, regardless of the 
fact that it is not interchanging freight with the steam 
roads. The company employs five standard classifications 
for less than car-load shipments, the rates being based on 
distance. The minimum short haul rate from E ast St. 
Louis is to Stallings, 9 miles, for ,vhich · the first class rate 
is 17.5 cents per IOO lb. and the fifth class rate 8 cents. 
Car load shipments are accepted at the classifications and 
distance tariffs published by the Warehouse Commission. 

STATISTICS OF TRAFFIC 

The service out of East St. Louis has been steadily im­
proved as the traffic warranted and on May I a new sched­
ule was put into effect which gives a service excelling any­
thing that the steam roads can offer. Under the new 
schedule freight received at the St. Louis warehouse of the 
t ransfer company up to 6 p. m. is delivered in Danville, Ill., 
225 miles, and Peoria, 175 miles, at 7 :30 a. 111. the following 
morning. A special through express leaves East St. Louis 
at 9 p. m., arriving at Springfield at 12 :40 p. m.; Decatur 
at 2 :30 a. m.; Champaign at 6 a. m., and Danville at 7 :30 
a. m. In addition to this, a local express leaves East St. 
Louis at 2 :30 a. m., arriving at Springfield at 9 :30 a. m., 
making all stops between Staunton and Springfield. An 
afternoon express car leaves East St. Louis at I p. m .. 
running through to Carlinville, where shipments to Spring­
field and intermediate points are transferred to a local pas­
senger car leaving at 4 :30 p. m. A United States Express 
Company local express car also leaves East St. Louis every 
morning at 9 o'clock, arriving at Danville at 9 p. m. the 
same day. A corresponding service is maintained in the 
opposite direction, the through express leaving Danville at 
8 p. m. and arriving at East St. Louis at 6 a. m. the follow­
ing morning. 

The freight traffic of the Illinois Traction System is 
growing all the time. With an increase in mileage of 
about 30 per cent this year, it increased nearly 65 per cent 
over the corresponding months of last year. This growth 
has been maintained steadily ever since the cessation of 

business activity last fall and in spi te of a complete shut­
down during the last two months of the coal mines, which 
are the principal industry in a large part of the terri tory 
served. Special efforts have been made to develop fre ight 
traffic because it has been found to be very pro fi table. Last 
year the gross earnings from this source we re $ 191,148 
and the operating expenses, pro rated in accordance with 
the usual percentage charges, were $89,136, leaving net 
earnings of $102,01 2. This is only about 6 per cent of the 
total net earnings of the entire properties including the 
city lines operated, and is df course a much smaller per­
centage than is found on. steam roads. The freight busi­
ness is developing faster, however, than the passenger busi­
ness, which, it may be said, has also shown a gratifying 
increase over la st year, and it will only be a question of 
time until parts o f the system at least will have to be double­
tracked. O n the St. Louis-Spring field division at the pres­
ent time the passenger schedule call s for 15 limited trains 
each way per clay, with additional local trains in between. 
The freight traffic is now largely handled during the night 
and the early hou rs of the morning, when there is li ttle or 
no passenger traffi c, but it will not long be possible to keep 
freight ca rs off of the line during the dayt ime. 

This paper is indebted to B. R. Stephens, general t raffi c 
manager of the Illinois T raction System, for the informa­
tion from which th is a r ticl e was prepa red. 

-----·~·----
CENTRALIZING BOILER FEED PUMPS 

In the expansion of power plants the feed pumps some­
times become se parated through the lack of a preliminary 
design providing for symmetrical additions to the equip­
ment, especially in the less developed sections of the coun­
try where power station apparatus is apt to exemplify 
mixed types of va rying effi ciency under a single roof. The 
chances are that the growth of the plant was not ant icipated 
in the earlier days, and that the importance of consolidating 
equipment of the same kind in the same part of the station 
did not make itself felt. As a plant grows there is inevit­
ably a tendency for the cost of attendance to increase at too 
rapid a rate, unless the machinery is installed according to 
a progressive plan. Boiler feed pumps occupy compara­
tively little space and can be piped for steam and water 
with comparative ease; they run without constant adjust­
ment and require simple and inexpensive foundations. 
Nevertheless it is a policy of doubtful wisdom to locate feed 
pumps at any point in the boiler room or basement that 
happens to be convenient. 

By grouping the pumps closely together the steam and 
water piping can be cross connected at the minimum ex­
pense. The most flexible piping can be installed in this 
way, each pump acting as a unit on the steam and water 
mains and being able to feed any boiler in the plant. Thus 
the effect of a shutdown on any pump or line becomes mini­
mized, but the most important point is the improvement in 
the attendance. l n a plant large enough to require three 
or four feed pumps one man can attend to the enti re outfit 
if it is a centralized layout. If anything goes wrong the 
responsibility can be definitely fi xed, and the quality of the 
service is sure t o be improved. Scattered pump installa­
tions, on the other hand, are unfavorable to either economy 
in the piping installation, flex ibility in reserve capacity or 
low cost of attendance. 

---◄·♦·,----

The experimental railway at Orienburg, near Berli n, is 
now serving the purpose of tes ting el ectric locomotives and 
coaches be fore they are placed in actual service. 
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. GRAPHICS AS APPLIED TO CAR MAINTENANCE 

BY WILLIA.l\l ARTHUR, LATE ASSISTANT RESIDENT ELECTRICAL 

ENGINEER, LIVERPOOL & SOUTHPORT ELECTRIC RAILWAY 

The importance of keeping accurate records of the daily 
condition of those parts of the car equipment which require 
frequent attention is well recognized on both small and 
large roads. Various systems for accomplishing this result 
have been described in this paper, but many of them require 
so much detail as to make them too complicated for the 
small company. The object of , the present article is to 
give an account of the writer's experience in this matter 
of car checking on the Liverpool & Southport Electric 
Railway, which was converted from steam to electricity 
some four or five years ago, and operates a frequent service 
of heavy passenger trains at a high schedule speed. The 
system described was evolved to meet the requirements of 
such a service, but it should be understood that, ~ith suit­
able modifications and adaptations, the same general prin­
ciple may be applied to any railway, either a city or an 
interurban system, and 1s especially useful where a large 
number of electric 
cars are operated 
during the greater 
part of the day, 
and, for a limited 
number of hours 
each day are 
housed where they 
can be inspected 
fo r running re­
pairs and over­
h au 1 i n g, and 
where, owing to 
the exigencies of 
traffic conditions, 
it is impossible to 
prophecy exactly 
at whi ch of two or 
three p o s s i b I e 
points a car or 
train will eventu-
ally be housed. 
T hi s 1s the usual 
problem which has 
to be faced. 

Tru ckaxles I 
oilerl I 

Controllers I 
examined I 

Brakes 
adjus ted 

--l 

Auxiliary ~ 
a ppara tu s >-++++"'•-++++-+-Hri-++++-1--t--t.-H -t·,...,.,.. 

overhauled 

numbers of the cars in order, beginning at the left upper 
corner with the lowest serial number as in the figure, allow­
ing I in. square for each car. Along the border at the 
left side at each inch square write the items to be checked, 
beginning at the upper square with "Motor armature bear­
ings oiled" and fo llowing down the column with other 
items as shown, "Truck axles oiled," "Main motor brush­
gear examined, " and so on. 

Let us suppose that from the oiler's record it is possible 
for us to know that the armature bearings of car No. I 

were oil ed, say, on the night of l\Iay 1, 1908, and further, 
that we have fixed the limit which an armature bearing 
must run without examinat{on at four days. 

On May 2 a r eference to the oiler's report of cars ex­
amined discloses the fact that the car No. 1 has not had 
attention. Take a pen, and, beginning at the extreme left­
hand upper corner, draw a line one small square downward 
and to the right, i.e., a diagonal across a small square as 
shown. The next day if again the car is not reported as 
having been oiled at the armature bea ring, repeat the opera­
tion, and so on fo r four days, as shown. On the fourth 
day, looking at the line (and at the same time at all the 

CAR NUMBERS. 

-f---H_ -++f-+++--t-+++t 

Let it be at once 
said that the sys-

Graphic Record of Car Inspection and Maintenance Work 

tem adopted and herein described was not the first one tried. 
It was the result of many attempts at this always knotty 
proposition, and survived only a fter many others had been 
tried and found to be either too cumbersome or inelastic, or 
cost ly in labor, to make it worth whil e using them. As time 
went on, and system after system was discarded, it began 
gradually to be perceived that only a graphic system, a plan 
whereby the condition of each item on each of many cars 
could be shown at once as a picture, would meet all the re­
quirements, and this was eventually adopted. Now after 
two years' trial, during which gratifying results have been 
attained, the w ri ter publishes the results in the hope that 
they may be of use to others. 

Let us suppose, as an example, that it is the oiling of the 
armature bearings of which we wish to keep a record. 

Take a piece of squared paper of suitable size as in the 
diagram, divided preferably into 1-in. squares with IO sub­
divisions to each inch. Along the upper border write the 

lines along the same horizontal row) it will be seen by 
noting the number of squares down that the limit has been 
reached, and that this car needs attention. The oiler or 
oil ers can then be notified that- this car must be looked out 
for and attended to. It will now be seen that what has been 
done with this item of this particular car could have been 
done with each car for the same item providing a 1-in. 
square had been utilized for each car in service. For in­
stance, a refe rence to the diagram will show that not only 
car No. 1, but cars Nos. 3, 6 and 7 are at the same time 
in the same condition, i.e., requiring oiling at this point, 
whereas on this date cars Nos. 2, 4 and 5 have been run only 
one, two and three days respectively. Car No. 8 is standing 
spare ready in every particular, and Nos. 9 and IO have 
each run two days, and have stood spare two days. This 
can all be seen at a glance for the full number of cars on 
the sheet, and instead of a single car number, a list of all 
cars requiring oiling on this date can be given to the oilers. ' 
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The general principle will now be perceived, i. c., as the 
oil in the bearing is decreasing the corresponding line on 
the sheet is also coming down, and represents graphically 
the level of the oil in the bearing. 

On the next day, i. e., l\Iay 4, the oilers report would 
contain the numbers I, 3, 6 and 7, and so on, and the lines 
in the squares would be raised vertically to the original 
level, as shown, to proceed again as before. The chart 
has been reproduced when six days have expired since the 
commencement of the record. 

What applies to "armature bea rings" applies to other 
items 0£ the car equipment, such as controllers, unit 
switches, brake gear, motor brush gear and all other items 
which require frequent and certain exa minat ion if mini­
mum operating and maintenance costs are to be reached 
and maintained, it being u'nderstood that suitable limiting 
dates be set to correspond with each item; some items, for 
instance, requiring possible daily examination, and others 
running for weeks or months. The scale of the record 
sheet can, of course, be arranged to suit a ny local condi­
tions. 

Analysis of the diagram revea ls severa l interest ing points. 
Taking item (2) "Truck axles oiler!," it will be seen that : 

(a) Car No. 2 ran two days, was oiled, ra n two days 
and was oiled again, i.e., it was oi led three times in six 
days, although the regular period is four days. 

Evidently there is something amiss with this item; either 
the oilers know the bearing to be in bad condition and are 
giving it extra attention, or they a rc oiling it unnecessarily 
and so wasting time, oil and money; in either case the 
master mechanic has cause here for inquiry: 

(b) Car No. 3 had run two days without oi ling at the 
commencement of this chart. It ran two more, was oiled 
and is now, on the sixth day. due for oiling again. 

( c) Car No. 6, by inattention, or due to some emergency, 
had been allowed to run six days, i. e., two days longer than 
the prescribed time; following this it was oiled three days 
in succession. Evidently the bearing had become scored or 
roughened due to the omission of the oiling at the regular 
period and gave trouble for several days after. 

In a similar way other useful deductions may be made 
from certain of the remaining squares. 

At the expiration of the ten days the final condition is 
transferred to a new chart, care being taken to start each 
item correctly as regards the time-spacing of the squares, 
etc. 

Assuming that there are 50 motor cars to be kept track 
of, then without getting a cumbersome size of sheet it is 
clear from the explanation that we now have on one chart 
not only a graphic representation of th e condition of each 
item of the 50 cars, but we have also a history of what has 
been done to each item on each car during the preceding IO 

days and can trace items by referring to previous charts, 
as far back as may be desired. 

Usually it will be found that not more than 50 cars can 
be conveniently negotiated on one sheet; 100 cars would 
take two similar sheets, and so on. 

The advantage of such a system may now be enumerated: 
(I) The rolling stock superintendent or master mechanic, 

by reference to the chart, can tell at a glance the condition 
of each item at any moment as regards the need for over­
hauling. 

( 2) A Ii fe history of the attention given to each item 
is shown, which is of inestimable value in tracing out the 
cause of breakdowns of any particular part of the equip­
ment. 

(3) Regularity of inspection and attention 1~ assmed 
with a corresponding decrease in the number and extent of 
those failures which take place, due to equipment being 
allowed to run because "Tom" was under the impression 
that "George" had done this, or "Harry" that. 

(4) T he cha r ts required for, say, 200 ca rs, can be com­
fortably handled by onG clerk, with but little training, in 
about three hours each day. 

(5) T he fact that each examiner, oiler, electrician, etc., 
receives each day a list of those cars needing hi s atten­
tion, lessens the need for personal checking and thought on 
hi s part, and has in other ways a salu tary effect. 

(6) As soon as the sys tem has begun work with regu ­
larity the limitations of each part of the equipment becomes 
more clearly seen. Exactly how long a bearing or piece of 
electrica l apparatus can be safely allowed to run without 
inspection becomes less a matter of conjecture. 

Usually it is found that the intervals can be extended 
( in many cases considerably so) with a consequent saving 
in labor and materia l. Too often in railway work the case 
of the man is repea ted who wound up his eight-day clock 
each day for 14 years, under the impress ion that the clock 
would run fo r 36 hours only. 

T he duplication of labor where two or more ga ngs of 
men are employed on similar work is avoided. It is very 
frequently found that two men have each given attention 
to the same piece of apparatus, each hcing unaware of the 
other's movements. Under a chart system each man re- ­
ceives definite instructions of what cars are needing atten­
tion, and by inference the numbers not mentioned are 
ei ther not yet needing attention or are being dealt with 
by oth ers. 

T he general result of a graphic system as outlined above 
should be: (a) fewer failures, (b) lower operating costs, 
(c) reduction of staff to a minimum, (d) a more comfor t­
able feeling in the minds of those responsible owing to the 
consciousness that things are working with regularity and 
smoothness. 

To those who desire st ill greater precision the principle 
may be developed on a mileage instead of on a daily basi s. 
The need for this wi ll largely depend upon local conditions ; 
the writer's experience goes to prove that in most cases a 
record based upon the daily run of the cars will average out 
sufficiently well in practice, and at any rate will serve as an 
introduction to the more precise method, which can be 
adopted later as the needs of the case dictate. 

In conclusion it may be stated that a close working ac­
quaintance with such a chart system will from day to day 
reveal many other possibilities which cannot but be of great 
value to the master mechanic who wi shes to have a '' live" 
hold on his organization; to such a one it wi ll be found that 
the chart offers a solution to many difficulties; he will 
g radually acquire the habit of referring to and analyzing 
it more and more frequently as time goes on with a corre­
sponding increase in the effi ciency of his department. 

---◄♦•----

" CHICAGO AND INTERURBAN TROLLEY GUI DE" 

A useful little book, "The Chicago and Interurban Trol­
ley Guide," has j gst been issued. It tells Chicagoans just 
how to re.ich surrounding suburbs and towns by trolley or 
steamer, and gives the rate of fare. f t also contains 
schedules .of cities, towns, villages, suburbs and amusement 
and fi shing resorts, alphabetically arranged, which are 
reached by trolley or steamers from Chicago and vicinity. 
Time-tables and mileage are also included. 



32 ELECTRIC RAILWAY JOURNAL. [ VoL. XXXII. No. r. 

TURBINE POWER STATION OF THE KOKOMO, MARION & 
WESTERN TRACTION COMPANY 

The Kokomo, Mari on & \Vestern Traction Company has a 
28-mile line extending from Kokomo, Ind., a city of about 
18,000 population, to Marion, which has about 26,000 people. 
T here are also seve ral smaller towns along the route. The 
interurban railway was built by the owner s of the Kokomo 
city railways, who found it necessary to erect a new power 
plant to serve the enlarged system, which combines railway, 
lighting and power loads. The new stat ion is a brick build­
ing with concrete floors. 

The boiler equipment consists of three batteries, two of 
which include four 235-hp St irling boilers, and the third a 
400-hp Atlas water-tube boiler. A main steam loop header 
12 in. in diameter, located above the pump compartment in 
the steam turbine room, feeds each turbine through a 7-in. 
pipe. Crane gate valves are placed between each battery 
of boilers and between each turbine inl et. There is also a 
4½-in. aux ili ary heade r. A proper arrangement of valves 
enables any part of the plant to be supplied from any boiler 
at wi ll. 

T he condensers and all of the other auxi li aries exhaust 
into a Cochrane heater with Sorge water puri fi er. Water 

Kokomo, Marion & Western-Power House Interior 

may be drawn from either the condense r suction or dis­
charge pipes, from a deep well or from the city mains, and 
discharged into an elevated tank which feeds by gravity 
into the heater and from there by gravity into the boiler 
_feed pumps; or the water may be by-passed directly to the 
boi ler. Two 'vVorthington pumps a re used for supplying 
the tank over th e heater and two Dean pumps for boiler 
feed. Either one of any of these two is, however, able to 
care for the water system of the entire plant. The former 
are now being displaced by a centrifugal pump with 2¼-in. 
discharge, driven by an induction motor supplied from the 
main generator buses through a stepdown transformer; the 
steam pumps will be held in reserve. 

The machine room conta ins two moo-kw Allis-Chalmers 
horizontal steam turbines and generators, a 330-kw engine­
driven alternator operated in parallel with them, the ex­
citers for these units and substation apparatus, trans form­
ers, switchboard, etc. 

Among the special features of the turbines are channel­
shaped shrouds protecting the ends of the blading from 
injury; machine cut slots in the foundation rings insuring 
a ccurate spacing of the blades; a method of fastening the 

latte r which effectually prevents them from working loose, 
a nd improved balance pistons. The turbines operate at 
1800 r.p.m. at 140 lb. steam pressure and a vacuum of 28 in. 
of mercury re ferred to 30-in. barometer at the exhaust 
nozzle. The machines are frequently run six weeks at a 
time without taking the load off and then only to make 
inspection. 

T he condensers are of the jet type built by the Allis­
Chalmers Company. Cycloidal air pumps, direct-connected 
to enclosed, self-oiling, high-speed engines, and duplex, 
double-acting circulating pumps are installed with this ap­
paratus, as is also a third con.denser to take the exhaust 
from the remainder of the plant. 

The speed of each turbine is regulated within close limits 
by a governor driven from the shaft through cut gears 
working in an oil bath. The governors can be adjusted for 
speed while the turbines are running, thereby facilitating 
the synchronizing of the alternators and dividing the load 
as may be desired. To provide for accidental derangement 
of the main governing mechanism, there is a separate over­
speed governor, driven directly by the turbine shaft without 
gearing. Should the turbine reach the predetermined speed 
above which the main governor is set, the safety governor 
wi ll tr ip a valve, shutting off the steam and stopping the 
turbine. 

The lubrication of the bearings is effected by oil supplied 
to the middle of each bearing by means of a small cycloidal 
pump driven from the turbine shaft, and allowing it to flow 
out a t the ends. The oil is passed through a tubular cooler 
with water circulation, and pumped back to the bearings. 
It is not necessary to supply the bearings with oil under 
pressure, but only at a head sufficient to enable the oil to 
run to and through the bearings. No oil of any kind is 
used in the interior of these turbines, nor in the glands 
through which their shafts pass. Low oil alarms have been 
provided for the turbines. 

The revolving field alternators driven by these turbines 
are of the turbine builder 's standard type for high peri­
pheral speeds. They are designed for two-phase, 2300 volts, 
which is stepped up to 11,000 volts for the three-phase 
transmission system. The exciters for these turbines are of 
30 kw and 35 ,kw capacity respectively. Direct-current for 
the city railway system and IO miles of the interurban line 
is supplied through 600-volt generators driven by 216-hp 
motors. 

There is also a chloride accumulator battery of 288 cells, 
or 480 ampere-hour capacity, in another building 60 ft. from 
the power station. 

---.. ··•·----
The report of the Havana Electric Railway Company for 

year ended Dec. 31, 1907, shows gross earnings of the rail­
way and stage properties as $2,143,122, an increase of 
$224,019. The total net earnings were $924,951, from 
which must be deducted fixed charges $558,877, leaving 
$366,074, and after paying dividends amounting to s¼ 
per cent on the preferred shares there remains a surplus 
of $91,074. The track mile earnings during the year were 
in excess of $36,000, indicating that the maximum earnings 
upon the present track mileage of the company is being 
approximated and that additional mileage will soon be re- . 
quired to properly handle the increased traffic incident to 
the normal growth of the city. In anticipation of this 
necessity the company has now pending before the proper 
authorities an application for the right to construct the 
additional trackage required, and favorable action upon 
this application is anticipated. 
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ELECTRIC RAILWAY TRAFFIC IN MEMPHIS 

'!"he system of the Memphis Street Railway Company 
covers about 100 miles of track and serves a population of 
some 150,000 people within the limits o( its territory. Prac­
tically all the company's traffic is urban, there being one 
12-mile suburban line to Raleigh Springs which is an ex­
ception to the other routes in the through character of its 
business. In the main the different routes are radial in 
character, centering on the commercial heart of the city 
and branching out into residential or manufacturing di s­
tricts on the north, east and south. A map of the com­
pany's lines is shown in Fig. 1. 

Thirteen separate routes are required to handle the busi­
ness of the company. The rolling stock totals 270 cars and 
20 double track trail­
ers of the 13-bench 
open type. All single 
truck box · cars are 
numbered from 100 to 
299; these have 20-ft. 
bodies and are 32 ft. 
over all. Open single 
truck cars are num­
bered from 300 to 499, 
closed double truck 
cars from 500 to 699, 
the bodies being 30 ft. 
long and the cars 42 
ft. 6 in. over all, and 
trailers, from 700 to 
800. In case any car 
is delayed or injured 
in any way, the re­
porting of the num­
ber instantly conveys 
the type of car, and 
measures can be 
taken more quickly to 
provide relief in the 
best way than as 
though the number 
did not at once sug­
gest the type of car 
which is held up. 

Kerr 

ket Streets, passes southward through the business district 
for about a mile, traversing Main Street, the principal ar­
tery of traffic, and swings southeast to a terminus at E lm­
wood Cemetery. 

Davie and North Second line : Starts at North Second 
Street Illinois Central Railroad crossing in extreme north­
west of city, traverses Main Street southward to Unio11 
Avenue and thence runs south to Georgia Street via South 
Third Street. 

East End line: Starts at the center of the business dis­
trict, Main and Madison Streets, loops around a square and 
runs eastward across the city to the vic inity of the New 
Memphis Jockey Club. 

Jackson Mound line: Starts at Union and Main Streets 
loops the business center, passing southward on Main Stree~ 

LINES OF THE 

MEMPHIS STREET RAILWAY CO 
MEMPHIS_; TEN:-IESSEE 

There are 35 Brill 
semi - convertible 
double truck cars 
seating 40 passengers 
each, equipped with 
four GE 57 motors; 
20 Brill cars of the 

Fig. 1.-Memphis Street Railway, Map Showing City Lines 

same type, equipped with four GE 80 motors; IO longi­
tudinal seat box cars equipped with four GE 80 motors 
each, and seating 44 passengers; 96 single truck lon­
gitudinal seated cars operated by two GE 800 motors 
and seating 22 passengers each; 50 ten-bench open 
cars equipped with two GE 67 motors; 44 ten-bench 
single truck cars driven by two GE 800 motors, and 15 
new double truck longitudinal seated semi-convertible cars 
with disappearing windows, with four GE 80 motors and a 
seating capacity of 40. The 20 trailers have already been 
mentioned. 

In general the principal routes are as follows: 
Beale and Lane line: Starts at Overton Park on east 

side of city, reaches Main Street via Lane, High and Mar-

to Calhoun and terminating in the southwest quarter of the 
city at Delaware and Division Streets. 

Kansas Avenue line: Starts at Union and Main Streets, 
loops the business center, passing southward on Main 
Street to Virginia Street, terminating near the end of the 
Jackson Mound line. 

Linden and J olmson line: Starts at Old Raleigh Road and 
Watkins Street in the northeast side of the city, passes ta 
Main Street via Jackson Avenue, runs southward on Main 
Street to Linden and thence to the southeastern side of the 
city via Mississippi Boulevard, terminating at Rayner Ave­
nue near the city limits. 

Main Street line: Starts at Main Street and Railroad 
Avenue, near Iowa Avenue, in the southertl' part of the city, 
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and passes northward through Mai n Street to Mill Street, 
and thence northeasterly to the end of the new Raleigh 
Road or to the Memphis Driving Club via Thomas Street. 
This is one of the most important lines in the city, although 
considerable Main St ree t service is handled by other lines 
passing through that thoroughfare. 

Raleigh Springs line: Starts at Main and \Vest Court 
Streets, loops a block in the business district and passes 

Lv. Sta. L v . 
I ! No. 1 32 31:i 6 9 11 28 

5 . 25 

I 

. . .. . .... . . .... 
6. 50 7 . 02 7 . 13 7 . 17 7 . 2 1 7 . . 12 
8 .30 8. 42 8 . 53 8. 57 9.0 1 9 . 12 

10 . 10 10 .2 2 10 . 33 10.37 10 . 41 10 .52 
11 . so 12. 02 12. 13 12. 1 7 12. 21 12.32 
1.30 1.42 1. 53 1. 57 2.0 1 2. 12 
3 .10 3. 22 3 .. B 3.37 3 .4 1 3.52 
4. 50 5 .02 5. 13 6. 17 5. 2 1 

I 
5 .32 

6 .30 6 .42 6 . 53 6 .5 7 7 .0 1 7. 12 
8. 10 8. 22 8 .33 8.37 8 .41 

I 

8. 52 
Arv ........ 9. so 10.02 10.13 10 .1 7 10 .2 1 10. 32 
Sta .... : ... 11 .33 11 .45 11. 56 12 .00 12 .04 12. 15 

I 

at Rozell~ Street and the K. C. & St. Louis crossi ng. 
Bi11glz amton line: Starts at I\Iain and \ Vest Court Streets, 

loops the business district and passes eastward to Bingham­
ton via Poplar Avenue, Evergreen Street and the balance 
of the Raleigh Springs route as far as Binghamton. 

On the above lines four parks are located. Two of these 
arc maintained by the city, namely, Overton and Riverside. 
Overton Park contains a lake, the Memphis Zoo and special 

Arv. Lv. Arv. 
26 26 28 11 9 36 32 

. ..... 6.00 6 .08 6. 29 6 .33 6. 38 6.50 
7 .40 7 . 40 7 .48 7.59 8 .03 8.18 8.30 
9.20 9.20 9.28 9.39 9 .43 9. 58 10.10 

11.00 11.00 11 .08 11. 19 11 .23 11 .38 11 .50 
12 .40 12 .40 12.48 12.59 1.03 1.18 1.30 

2 .20 2.20 2.28 2 .39 2. 43 2.58 3 . 10 
4 .00 4.00 4.08 4. 19 4. 23 4 .38 4.50 
5 .40 5 .40 5. 58 5.59 6 .03 6 . 18 6.30 
7 . 20 7.20 7. 28 7 .39 7 .43 7. 58 8.10 
9 . 00 9.00 9.08 9 .19 9. 2.1 9.38 9. 50 

10 . 40 10.40 10. 48 10.59 · 11 .03 11.18 11.30 
12. 23 12 .23 12 .31 12 . 42 12 .46 .. ... ..... 

No. 1. 12.55 A.M. run No. 4 Vance and Poplar Time Table No. 9 effec tive Januar y 2d, 1907. 
R elieved from 12.02 to 1.42 by P.M. crew No. 12. Day Crew off at 6. 18 by P.111. Crew No. 4. 

Fig. 2.-Memphis Street Railway, Timetable of Run No. 4 on Vance and Poplar Line 

out of the city via Poplar Avenue and Binghamton to Ra­
leigh Springs. 

South JJf e111plzis line: Starts from Main Street and Union 
Avenue, loops the business cent er and passes southward via 
Main and Florida Streets to South Memphis. 

Suburban line: Starts from Main and Madison Streets, 
loops a block in the business district and passes southward 
via Main St reet, Rayburn Boulevard and then to South 

fl oral attractions, and is about 375 acres in extent. River­
side Park, in the southwest part of the city, overlooks the 
Mississippi River and covers about 350 acres. Two pri­
vately owned amusement parks, East End and Fairyland, 
are located on the company's lines. Trailers are operated 
from March r5 to Nov . • r on the East End and Raleigh 
Springs lines. This service is given afternoons and Sun­
days on the Raleigh Springs line to handle a large pleasure 

THE MEMPHIS STREET RAILWAY COMPANY. 

SUPER I NTENDENT'S DAILY REPORT OF OPERATI ON. 

Weather, A.M., P.M., 

HEADWAY 
MINUTES REGULAR CARS EXTRA CARS CH ANGES 

Day of week, 
Date, 

Miles 
Schedule Per 
Number Hour 200 300 500 700 200 300 500 700 k}.E. G .E. G .E. G.E. 

CAUSE OF 
CHANGE 

Reg. Peak Type Type Type TypeJI'ype Type Type rrype 800 67 57 80 

--------- - -1--- t--- t---· t---- t--- t--- 1---t---· ,__ __ ,-- -- -- - - f------ - f----~ 

Beal and Lane· . .. . .... . 8. 64 7½ 
------ ------ -- - - - ~ ~-1---

Davie and Nor th Second 8.66 10 10 

Totals .... , ...... . . 

REPORT O N R O LLING STOCK 

-Brakes 
Motor 
Misc. Trouble 
Ch ange of Type 

~ - · 1----f-- -- ~ -- ....--- - - -- -- f-------f-----

REMARKS: 

Brakes 
Motor 
Misc. Trouble 
Chan ge of Type 

Regular Cars in Service. .... . . . ......... At 6P.M. 
Extra Cars in Service .................. . 
Cars in Shop for Minor R epairs ... . . . .... . 

66 
25 

0 
3 
2 

0 
0 
0 
0 

56 
0 
0 
4 
5 

0 . . ........ ....•... . .•..•. •...... .. . .............. . . ............•.•.•.. 
0 . . ........ ..........•...•.... .•.. ..... ..... .....•. ................•..•. 
0 . . ....... ...•........ ..•........ • ........•.... • ..............•...•.•.• 

Cars in Shop for Repairs .. ... .......... . 
Cars held in Barn, not u sed ............. . 94 

94 

0 20 . . c~·R ·1r"ouRs 'i'o~-,;Y·,. i,'oi2'.3o . .... ... ........ ..... .................... . 
Total Cars ....... . .... ......... . 96 65 20 . . . . .................. .. .................... ..... ................... . 

147 Cars. 
NoTE- Min o r R epairs a re those tha t will be ready 

for service in 12 h ours or less . Part of Report with Tota ls of all Lines. 

Fig. 3.-Memphis Street Railway, Copy of Superintendent's Daily Report of Car Operation 

Memphis via Lauderdale Street or to Calvary Cemetery via 
Hernando Road. 

Union Street line: Starts at Main and Union, loops the 
business section and passes easterly via Union, Spring and 
Peabody A venue to South Barksdale Street in the east cen­
tral part of the city. 

Vance and Poplar line: Starts at Tucker Avenue and 
Poplar Boulevard, in the east central section of the city, 
passes westward to Main Street, southward to Vance Street 
and thence eastward via Va nce Street to the terminals 

traffic, and all day on the East End line every day in the 
week. 

The routes carrying the heaviest traffic in Memphis are 
the Vance and Poplar line, the East End, Linden and John­
son, Main Street and Suburban lines. All cars in the city 
pass the corner of Main and Madison Streets, and the aver­
age headway between cars 1 this part of Main Street is 
about 42 seconds on each of .1e two tracks laid in that thor­
ough fare. In a second stor_y office at Main and Madison 
Streets an inspector of traffic is located throughout all the 
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eighteen hours in which cars arc operated. T his \Vork is 
handled by two men, who average nine hours' service each. 
Each car passing this central poi nt is noted by its route 
number or car number if it is at night, and the time of 
passing is recorded on a log sheet. Telephone conn ect ion 
with the starter at the car house and with other poin ts on 
the system enables the service to be handled quickly in case 
extra cars are needed. Irregularities in intervals are mini­
mized, the maintenance of the schedul e checked, and in 
case of disputes over the time of transfe rs iss ued, arrival 
of connecting cars, etc., th e exact figure s kept by th <> station­
a ry inspector furnish the company with unquestioned data. 

The number _o f car, opera t ed for the month of Decemher 1907 a re as follows: 

East End .. . . . .. ·: . . .... . 
Linden a nd J oh nson ...... . 
Vance and Poplar . ...... . 
Main Street .. .... .. .. .... . 
Suburban ... ........ ..... . 
Beale a nd Lane ...... ..... . 
Davie and North 8 econu ... . 
Union Street. ........ .... . 
South Memphis ........ ... . 
Jackson Mound .... , ... ... . 
Raleigh Springs ..... .... . . . 
Binghamton . ........ ..... . 
Kansas Avenue . ..... ..... . 

(1 .l7 21 
490 l r, 
465 
434 
424 
.l l0 
186 
186 
156 
145 
124 

62 
48 

3(,7 3 

0 
l 85 
90 

133 
!Ji 
45 

0 
0 
8 
0 
4 

26 
0 -~;--1 

637 
68 1 
555 
567 
56 1 
35 5 
186 
186 
164 
145 
128 
88 
48 

4.lO t 

Fig. 4.-Memphis Street Railway, December Car RecorJ 

A standard clock with Western Union hourly time is lo­
cated at the corner of Main and Madison Streets for the 
convenience of trainmen. The route numbers of the differ­
ent cars are att~ched in th e form of t in tags, 4 ins. square, 
which are slotted on one side in such a way that they can be 
locked in position when hung upon a bolt extending outward 
from the vestibule nea r th e hood of the car. It is probable 
that these tags will soon be replaced by similar slotted tags 
with black figures on a porcelain background. 

To facilitate conductors' reports of trips run and to 

th e compa ny 's books and these are operated as the condi­
tion s of service can be anticipated, as on Sundays and cer­
ta in week days when the travel varies considerably from 
t '.1a t on other days. When a timetabl e is assigned for a cer­
tai n day, each car on the system is provided with a metal tag 
about 3 in . x 8.½ in., upon which is mounted th e schedul e 
fo r the particular run the car is to make during its service. 
One of the run schedules is shown in the accompanying 
table , Fig. 2, illu strat ing Run 4 of th e Vance a nd Poplar li ne 
on timetabl e No. 9. T he first car leaves the car house, sta­
tion r, at 5 :25 a. m. and run s on dead mil eage to station 26, 
which is the end of Popla r Avenue. Its fir st revenue trip 
begins at 6 a. 111., and the time the car is required to pass the 
various poi nts en rout e is indicated in the table. T hus at 
6 :08 th e car is due at station 28, Poplar and Bellevue 
Streets, at 6 :19; stat ion 11 , Main and Poplar, at 6 :23 ; sta­
tion 9, I\fain and Mad ison ; at 6 :38, station 36, Vance and 
\Valnut Streets, a nd at station 32, end of the line, Annes­
da le, the car is due at 6 :50. The return trip begins at once 
without layover. To facilitate the reading of the table by 
motorm en and conductors the schedule s are all arranged to 
read from left to right. All the trips, reliefs, layovers a nd 
final housing of the car at night at sta tion 1, 12 :55 a. m. , 
a re shown, and the card goes with th e car al l day regardless 
of what crew is operating it. 

Each day the superintendent of the company, E. \ V. Ford, 
submits a report of the operating conditions of the day be­
fo re, to the pr~s ident of the company, T, H. Tutwil er. One 
of these report s is shown in F ig. 3, the original being 10¼ 
in. x 16_¼ in. Space is provided on these reports for the 
statistics of each line, the schedule speed for the day, the 
minimum a nd regular headway, number of regular and ex­
tra cars and changes in cars in service. On Thursday, Dec. 
26, 1907, wh ich was selected as a representati ve win ter day. 
th e schedule speeds on the di ffe rent lines varied from 6.75 
to 10.99 mil es per hou r. The slowest speeds were obtained 
either on the lines where the traffic was densest or on routes 
where there are a large number of c~rves. The regular 

Total-average Average daily Average daily Average rlaily Average daily I Average total Daily passengers 
passengers cash fares other fa res car miles car hours per car mile per car hour _________________ ,.._ _____ .... ____ _ 

Beale and La ne . ... ......... .. ......... ... . 
Davie a nd North Second . ......... . ...... ... . 
* East End . . .... ... . ... ....... , ........ ... . 
Jackson Mound .. ......... . . . . . .... .. .... .. . 

~~~i~f1t" : • • • • • • • ••••• ••I• *Suburban ....... .. ............ .... .... .. . 
Union Street ..... .............. . . ... ...... . 
* Vance and Poplar. . ............. .... ..... . 
Binghamt on ............. . .. . . . ... . ........ . 
Miscellaneous. . . . . . . .............. .. ...... . 

Total All Lines .... ... . ....... . .. .. ... . · I 
*Heaviest Lines 

9,539 
5,362 

14,956 
3 ,75 6 

972 
13,569 
13,383 
3,597 
4,850 

12,404 
3,445 

16,261 
1,833 

104,266 

8,086 
4,260 
11,863 I 
3,045 I 

825 

lb:m I 
1:b~~ I 

10.269 I 
2,754 

'UM I 

85.592 I 

1,453 
1,099 
3,095 

711 
146 

2,457 
2,447 

446 
821 

2,135 
69 1 

2,514 
326 

18,6 77 

1,35 0 
858 

2, 6 10 
55 9 
163 

2,428 
2,144 

745 
iOI 

1,997 
822 

2,408 
382 

21 

1i ,37 3 

184 I 
101 
263 

81 I 26 
285 
253 

68 
84 I 

236 
88 

268 
38 

3 

1,980 

6 . 2 
6. 25 
5. 7 
6. 8 
6. 
5. 5 
5. 5 
4. 75 
6.9 
6 .2 
4. 2 
6 . 7 5 
4 . 8 

6, 0 

51.9 
53. 
57 . 
46 .3 
37. 4 
47 . 5 
52 .9 
52. 
57 .8 
52. 5 
39 . 1 
60. 7 
48 .2 

52 . 6 

Fig. 5.-Memphis Street Railway, General Report, Covering December, 1907 

enable the accounting department to figure mileage more 
quickly a table of 91 numbers has been prepared, which is 
carried by each man in the car service department. These 
numbers are assigned to every important turning or turn ­
back point on the system, beginning at the \iV al nut and 
Beale Street car house with one and including the most 
important street intersections ' in the city, passing track 
switches and ends of routes and beginnings of single track 
runs. By far the greater part of the company's lines is 
double tracked, which, of co,- ·-rse, enables a much better serv­
ice to be given the public tl !a n on lines where much singl e 
track abounds. 

Ah, ut a doze n different timetabl es are established on 

headway varied from 5 to 30 minutes on the different lines. 
The peak headway shown applies to the afternoon only, as 
th ere is not any very extensive peak in the morning at 
Memphis. 

T he peak headways varied from 2.5 to 30 minutes. On 
th e suburban line to Raleigh Springs and Binghamton, the 
Kansas Avenue, Davie and North Second lines, no increase 
in car service was necessary during th e afternoon hours. 
It must be borne in mind in considering figures of thi s char­
acte r tha t conditions obtai ning on one day do not neces­
sa rily repeat th emselves on another. In general, however , 
a long, sparsely settled suburba n line, part of whose route is 
traversed by a shorter run city car ·service, does not requi re 
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the decreased headway during rush hours if the latter serv­
ice is flexibly mainta ined in response to the traffic variations. 
On the five lines of heavies t traffic the intervals were ap­
proximately cut in half during the afternoon peak. On 
the Vance and Popla r line the headway fell from 6 to 4 
minutes; on the East End, from 5 to 2 ,½ minutes; on the 
Linden and Johnson, from 6 to 3 minutes; on the Main 
Street, from 6 to 2.½ minutes, and on the suburban, from 
5 to 2 ,½ minutes. 

To handle the service on the day shown 66 single-truck 
box cars were required and 56 double-truck box cars for 
the regular schedule. The extra travel was handled by 25 
ca rs of the single-truck box type. Thus, a total of 122 regu­
lar cars and 25 extras were required, making 147 cars on 
the system for the day as a whole. These ran 2062.30 car 
hours or an average of about 14 hours per car. The Vance 
and Poplar, East End, South Memphis and Raleigh Springs 
lines used only the double-truck cars and all the other lines 
used single- truck cars with the exception of the suburban, 
on which both types were employed. Fifteen changes in 
motor equipments were made during the day, two-thirds of 
these being on account of the GE-800 motors. The later 
motors showed much less need of shop treatment. On these 
sheets the designation " Minor Repairs" applied to those 
that enabl e the car to be placed back in service inside of 12 
hours. 

All the company's single-truck box cars except two were 
required in the run off of the schedule in force on Dec. 26, 
and all but 5 of the double-truck box cars were used. The 
traile rs were not in service. Seven cars were in the shop 
for repairs. Causes of car changes in service are usually 
classified as due to brakes, motors, miscellaneous trouble or 
a change of type on account of a change in weather or 
traffic conditions. 

In order to examine the volume of traffic handled on an 
average day, the figureq_/ or the different lines in the city 
were summarized for the month of December and divided 
by the number of days. Fig. 4 shows the average number 
of regular, extra and total cars used on each line per day 
during December, 1907. 

Fig. 5 shows the total average daily passengers, average 
daily cash fares, average daily other fares, average daily 
car miles and car hours by lines for the month of December, 
1907. The average total passengers per mile and per car 
hour have been included also. The average passengers per 
car mile fo r the system per day was 6, and per car hour 
52.6. Revenue traffic was 82 per cent of the total and trans­
fer and other fares 28 per cent. The highest density of 
traffic was not always on the lines carrying the largest 
number of passengers, but the heavy lines handled the 
maximum transfer traffic. The suburban line to Raleigh 
Springs showed a low passenger density per car mile, but 
a good figure per car hour. In general, the traffic density 
of the principal lines was quite evenly distributed. 

---..... ·♦··----

The Philadelphia Rapid Transit Company has issued a 
program of the musical attractions at Willow Grove Park 
for the coming season. The park opened May 30 with 
Arthur Pryor and band, who continue until June 27. Victor 
Herbert follows, then Theodore Thomas and finally comes 
Sousa, by whom the season will be closed on Sept. 7. Music 
is one of the great features at Willow Grove, it not being 
unusual . for 30,000 people to hear a concert. The railway 
company has reproduced the page from the Philadelphia 
North American of June 23, 1907, which contained a long 
illustrated article on Willow Grove by Walter R. Linn. 

NATURAL AND MECHANICAL DRAFT 

BY W. H. BOOTH 

It is well known that the wqy to raise the temperature _ 
of a flame is to heat the air ,11yv_ith which it is fed. The 
heating of the air has been the cause of very greatly in­
creased brilliancy in gas lights. It appears, therefore, to be 
correct to heat the air which flows to any furnace. But 
such a proceeding has by no means always been a success. 
When air is heated it is expanded, and a very much greater 
volume will be required to supply the same weight, hence 
the velocity of flow must be greater. Since the molecular 
velocity of gases is inversely as the square root of their 
density, it follows that, if the volume of air be doubled by 
doubling its absolute temperature, its velocity of flow will 
be increased by only 41 per cent. It will not be doubled, 
and for the same draught power there will not flow into 
the furnace the same weight of air as formerly. The door 
is thus open for, or, may it not better be said, closed against, 
the proper flow of air. To take in the same air supply the 
flow must be of double the velocity, and, unless there is 
still a large margin of draft available, the requisite volume 
of hot air cannot be obtained. · 

In order that the same weight of air may flow into a fur­
nace its velocity must be doubled, still figuring on the as­
sumption of a doubled, absolute temperature, and if the 

2 

velocity is double, the energy or mv will be quadrupled. 
2g 

The power required to give the same weight of air is thus 
also quadrupl ed, and ordinarily the chimney could not be 
so raised as to do this. Velocity of flow due to head varies 
with the square root of the head, and this seems to indicate 
a chimney four times higher than that for cold air supply. 
Unless, therefore, small volumes of air are needed, it looks 
as though heating a boiler "draft" could not be a success. 

The chief resistance to the entry of air to a boiler fur­
nace is the grate and the fuel on it, and there does not, on 
the face of it , seem much prospecf) for a hot draft under 
the grate. But for the air needed over the grate, entering 
by way of orifices not blocked with fuel, there is not much 
resistance to be overcome and, when burning bituminous 
coal, there is some prospect of success in the supply above 
the fire of hot air to burn the gases evolved from the fresh 
charges of coal. It is not to be supposed that the draft 
required for heated air can economically be produced by 
allowing the chimney to be hotter, for this would be throw­
ing away probably more than could be got back in any case 
by the heating of the draft. The one thing that may be 
practicable is the production of draft by a fan. It is well 
known that a fan should work with a mere fraction of the 
heat that is needed to produce a chimney draft, and it may 
well be a rgued that, if there is anything of se rious good in 
heated air supply, this must be forced into the furnace by 
a fan, and the fan mnst work upon the air either before it 
enters the heater or after it has passed all the heat-absorbing 
surfaces. · 

The difficulties of heated air and its disappointments are 
seen to be due to mechanical causes, and a recognition of 
such causes will serve perhaps to prevent indulgence in too 
sanguine hopes of air heating. Since, however, it is the 
grate and the fuel bed which constitute the greater part of 
the resistance to the flow of air to a furnace, the conclu­
sions reached do not necessarily apply where liquid fuel is 
consumed. This, indeed, is well known to be the case. It 
also follows that with a given chimney and liquid fuel a 
heated air supply is likely to be more successfully applied 
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than with solid fuel, unl ess the solid fuel is supplied without 
grate resistance; that is to say, in the sta te of powder or 
fine dust. Hot air has always been a success when applied 
to gas firing, for again there is no serious resistance to 
its flow and, though fa ilures have resulted from the appli­
cation of hot draft to solid fuels, it is -not the heat that is 
the true cause of failure, but the want of sufficient air that 
is indirectly brought about by the expansive effect of heat 
and the provision of only the same air passages. 

---◄•♦·----

DOUBLE CONTROLLER USED BY THE PITTSBURG RAIL­
WAYS COMPANY 

The Pittsburg Railways Company, instead of purchasing 
new four-motor capacity controllers, has adopted the novel 
expedient of backing its old two-motor controllers in pairs 
and turning their cylinders as one by using an intermediate 
idler which meshes with a gear on each cylinder. The com­
pany is applying this scheme to K-2, K- ro and K-rr con­
trollers in connection with jQur 50-hp motor equipments, but 
the same thing can be don~Dvith any controllers of D form 
by using the proper size idler. 

The controllers are bolt{'.d back to back on the car plat­
form, with or without inten ~ediate insulating fillers as judg­
ment may indicate. The tops of the controllers are removed 
and replaced by a new cover which contains the mechanism 
for the two-fold control. This mechani sm. as shown in one 

method was des igned and has been patented by P. N. Jones, 
electrical and mecha nical engineer of tfie Pittsburg Rail ­
ways Company. 

---◄♦·----

PROTECTION FROM LIGHTNING 

In the report of the committee on protection from light­
ning, read before the National Electric Light Association. 
Chicago, May 22, the fo llowing recommendations are 
made: 

Each company should keep a simple record of the loca­
tions and causes of all lightni ng troubles and the amount of 
in jury due to lightning. Some standard method should be 
used by all companies, and your committee would urge all 
the members who ha\'e adopted any fo rm or method of 
keepi ng records to contribute their ideas to the committee 
so that the best form, or a combi nation of the better ones, 
may be recommended to the association as an aid to the 
various companies who des ire to find out the results they 
are obta in ing from their protective apparatus. 

S tation arres ters should always be located where they can 
readily be inspected and cleaned. Regular weekly inspec­
t ions should be made, and the arres ter grounds should be 
inspected at regular intervals. Test papers should be left 
in the arrester gaps and examined after each storm. 

In installing lightning arresters and other protective ap­
paratus the condi tions must be carefully studied, so as to ob-

tain the very best 
protection. Light­
ning arresters a re 
necessary on all 
circuits, a nd should 
be installed on dis­
tribution ci rcuits 
where there is ap­
paratus to be pro­
tected. 

Top of Double Controller With and Without Cover 

Choke coils have 
a defini te value, 
but a re not to be 
recommended for 
promiscuous use. 
Where experience 
or calculation indi­
cates their use 
they should be in­
stalled. Used in 
the wrong place, 
they may do harm. 

Grounds should 

of the accompanying views, consists of a plate and three 
gears mounted. Two of these gears are attached to the 
controller spindles while the intermediate one acts as an 
idler. Consequently, by attaching the r egular controller 
handle to either cylinders jt is possible to turn the other at 
the same time. The notch for indicating the current steps 
remains the same as on the original K-type controllers. Re­
versing is effected with one of the original reversing 
handles, simultaneous action being secured by the under­
plate levers connecting the reversing cylinders as indicated 
in one of the illustrations. 

As the idler gear is removable, one controller may be 
operated independently in case of trouble with the others. 
In general any desirable combination of motors is possible, 
but in P ittsburg one-half of the double controller serves fo r 
motors N os. I ~nd 2 and the other for motors 3 and 4. T his 

be made as perfectly as possible. The committee on 
grounding of secondaries has considered this subj ect 
very carefully this year, and has proposed for the 
N ational E lectr ical Code a set of rules for the construction 
of grounds. A few feet of ¼ -in. pipe have been considered 
in many cases ample fo r driven pipe grounds. Such a 
ground would not be permanent even under ideal conditions. 
T he proposed rules speci fy heavier pipe driven deep into 
the ea rth. T he conductivity of grounds should be tes ted by 
blowing at 110 vol ts a 2-amp fu se connected to the ground 
wire whenever it is practicable to make such a test. 

---◄·♦·----

T he London Coun ty Council is considering the advisa­
bility of street cars solely for women. T he contention is 
that during worki ng hours women stand a poor show o ( 
getting their r ights as t ramway passengers. 
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ELECTRIC RAILWAY SYSTEM OF MONTEREY, MEXICO 

Although electri c power for the operation of industrial 
and mining machinery has been applied on a large scale 
in Mexico, electrification of street railways has not taken 
place as rapidly as might be expected in view of the large 

Double-Truck Interurban Car 

number of populous towns in that country. An interesting 
fact in connection with the electrical development of 
Mexico is that Canadian people are 111 control of the two 
most extensive enterprises of that character, the one at 
N ecaxa and the other a t Monterey. These interests and 
proj ects, however, are entirely distinct and the towns them­
selves are sittiated several hundred miles apart. 

Monterey is an industrial center 
of more than 80,000 people and has 
long been considered an inviting fi eld 
fo r an elect ri c railway. Owing to 
its proximity to the United States it 
ha s a larger Ameri can population 
than any other city in Mexico. Sev­
eral years ago sGlme American pro­
moters took hold of the project of 
elect rification, but nothing came of 
the matter despite the encourage­
ment of the government and munici­
pal authorities. Two years ago, 
however, the t\vo mule-car systems 
of the city were purchased by \i\fm. 
MacKenzie, of Toronto,on behalf of 
a Canadian syndicate, after which 
a concession was obtained for the 
electrification and extension of these 
lines. The mule systems, which 
were about 42 kilometers ( 26 miles) 
loi:ig and narrow gage, were con­
solidated and operated by animal 
traction until the work of electrification was completed. 
The latter work began in J anuary, 1907, and was fin­
ished early in April of this year. The work of changing 
over presented a number of unusual difficulties, partly be­
cause of the decision to ~se standard-gage track in spite of 
the very narrow streets. The rail used is 72-lb. T-section, 
6 in. high with all-wire bonds. On account of the narrow 
streets it was difficult to establish a standard system of 

curves and switch sets simple enough to be understood and 
executed by native labor. It was finally decided to adopt 
a system of compound curves, using an entrance radius of 
100 ft. or 50 ft. and diminishing to a center radius in some 
instances of as low as 35 ft. The curves were designed to 
have chords of even foot lengths over the compound en-

trances to facilitate the proper curv­
ing in the bending yard. By so 
doing only two types of tongue 
switches were necessary, namely, 
those having 50-ft. radius and those 
having a 100-ft. radius. Derailing 
devices are installed at all crossings. 

The overhead equipment , which is 
designed for standard 550-vol t , d.c. 
operation, was furnished by the 
Ohio Brass Company. Bracket con­
struction generally is used, as the 
track generally is located on one 
side of the street. The trolley poles 
are all steel with welded joints. 

The power plant, which is situ­
ated in the city, consists of one 
300-kw and one 400-kw generator, 
both of the General Electric Com­
pany's form S, direct-current type. 
These generators are direct con-
nected to Harrisburg-Fleming cross­
compound engines, the smaller units 

operating at 200 r.p.m. and the larger at 150 r.p.m. Both 
units have Bulkley condensers. · The steam generating 
equipment consists of three 300-hp Atlas water-tube boilers 
with extra large grate surface for burning Mexican coal. 
The power house is a brick building with steel frame work 
and steel roof trusses. The roof over the engine .room is of 
tiling and over the boiler house of corrugated iron. · 

Single-Truck Car for City Service 

The passenger equipment now consists of 12 single-truck 
cars each equipped with two G. E.-800 motors; seven 
double-truck city cars mounted on maximum traction trucks 
and equipped _with Westinghouse 93-A-2 motors; six in­
terurban cars mounted on St. Louis Car Company's No. 47 
trucks, driven by two 93-A motors. Only the double-truck 
cars have a first-class and second-class compartment. In 
addition to the regular traffic from the city's industries, the 
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company operates a 4-mile line to a suburban health and 
pleasure resort at Topo Chico, where there are some popu­
lar medicinal hot-water springs. 

The motormen and conductors employed on the line are 
Mexicans, most of whom saw se rvice on the mule cars. 
They have been carefully trained for the electric service 
and are proving quite proficient. The company has had 
some difficulty in making the lower-cl ass native realize that 
the electric cars are traveling at somewhat greater speed 
than a mule canter, as many of them st ill have the habit 
of jumping off the moving car wherever they please. 

The personal representa tive of the owners while the re­
construction was in progress was Lewis Lukes. F. H. 
Lancashire, now engineer and manager of the company, 
was the engineer in charge of construction. The other 
chief operating officers are: Samuel Irvine, supe rintendent, 
who came from Toronto to reorganize the mule service; 
E. R. Rust , comptroller ; Frank Page, master mechanic. 
and Thomas Murray, power station engineer. The com­
pany has almost completed the electrifi ca tion, in which 

T he heav ier machinery is placed upon the main floor, 
while the gall eries a re used for expe rimental work involv­
ing the lighter machi nery, or for special work which it is 
desirable to remove slightly from the main floor and yet 
keep in close tou ch with its equipment. Smaller rooms for 
storage battery, telephone, photographic, photometric or 
other special work are co nveniently located. 

it has received the encouragement and assistance of the .,/ 
municipal authorities and of Bernardo Reyes, Governor of _. 
the State of Nuevo Leon, of which Monterey is the capital. 

----·♦·----

ELECTRICAL ENGINEERING LABORATORY AT WORCESTER .,. 

An account wa,s published in the STREET RAILWAY Jou R­
NAL for Feb. 15, 1908, of the car-testing plant of the Wor­
cester Polytechnic Institute. It forms part of the general 
electrical l~boratory of the institute, which has recently 
been completed. An interior view is given herewith. The 
laboratory is 200 ft. in length and is served by a: 100-ton 
electric traveling crane. With its galleries it has a floor 
area of 19,400 sq. ft. 

The car-testing equipment occupi es one end of the 
laboratory, the end in the engraving farthest from the 
observer. The rest of the equipment in the general 

Test Car and Tracks to Laboratory 

laboratory embraces over 50 generators and motors, in­
cluding all the important types, 40 transformers of variom 
types and sizes, over 200 instruments, two storage batteries, 
one of 160 cell s and the other of 60 cells, and a large 
collection of special machinery and apparatus. This equip­
ment is arranged with special standardized terminals and 
circuits so that any combination of circuits, instruments and 
apparatus is readily secured for experimental purposes. 

Electrical Laboratory of Worcester Polytechnic Institute 

The power fo r the· laboratory is suppli ed at 2200 volts by 
underground cables from the power laboratory of the insti ­
tute, where are three service units in charge of the electrical 
engineering department. 

----♦·----

WARSAW ELECTRIC RAILWAYS 

The electric railway opened in \Varsaw, Russia, in April 
succeeds horse-drawn cars introduced in 1881 by a Belgian 
company, which in 1889 sold it to the city for an annua l 
payment of $175.000 until the expirat ion of the concession, 
in 1916. Operating 304 cars and charging passengers 3.6 
ce nts first class and 2.5 cents second class for not exceed­
ing two miles, a gross revenue of $839,052 was secured in 
1907. The daily hours of employees are from 7 a. m. to 
11 :30 p. 111., with intervals for meals, for whi ch drivers 
receive 62 to 67 cents; conductors, 62 to 83 cents. In­
spectors receive $30.90 to $41.20 per month. The con­
struction work was ca rri ed on through a building commit­
tee appointed by the E mperor. The principal private con­
tractors were German electric companies. The system is 
to be managed by a syndicate, which. has closed a contract 
with the city until 1922. The syndi cate agrees to pay the 
ci ty an annual sum of $207,030 and s:½ per cent on the 
invested capital of about $3,605,000. Out of these receipts 
the city will continue the payment of about $175,000 per 
annum to the Belgian Company up to the year 1916. After 
the expiration of this liability the income passes into the 
city treasury. \Vhatever surplus net profit remains after 
payment to the city of the sums agreed upon is to be divided 
into equal parts between the city and the syndicate. 

----·•·----
The Lisbon Electri c T ramway Company reports a net 

profit of £93,000 for the year 1907. T his is very gratifying 
to the managers of the company, as Spain has suffered con­
siderably from poli tica l unrest an~ financial depression the 
past year. 
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CAR REP AIR SHOPS IN MOBILE, ALABAMA 

The Mobile Light & Railroad Company operates a sys­
tem including about 52 miles of track and requiring about 
rn7 cars to handle the traffic. Fourteen cars are double 
truck and the rest single truck. Of these cars 33 are of 
the single-truck open type used from May to November, 
and 36 semi-convertible, used the year round. 

All cars are maintained at the new Monroe Park shops, 

Mobile Repair Shops-Exhausters in the Mill Room 

tracks I to 7, inclusive, are used for car storage, tracks 
8 to IO, inclusive, for inspection and tracks 11 to 14 for 
repairs. 

The machine shop has a blacksmith division, 22 ft. by 30 
ft., with four forges and the usual tools. Forced draft 
for the forge equipment is provided by a 12-in. Buffalo 
blower. The fan exhausts into a 4-in. duct trunk line made 
of sewer pipe and from this 4-in. branches are taken to 
feed the individual forges. The machine shop tools are 
group driven by a single-phase, 5-hp, 110-volt G. E. motor 
l0cated on top of the armature room, which is set off at 
one side of the shop. An overhead traveler connects the 
armature room with the rest of the shop. A 500-volt, d. c. 
motor is reserved to run the shop machinery should the 
alternating-current supply fail. In the near future S. M. 
Coffin, master mechanic and chief engineer, plans to install 
an inclined track in the machine shop to facilitate inspec­
tion and light adjustments required under the cars. It is 
probable that when this arrangement is effected a traveler 
will be installed so the wheels can be taken with minimum 
delay from the inclined track to the wheel press, the latter 
being located at the end of the shop nearest the proposed 
incline. 

The armature room is provided with the usual equip­
ment for this class of repairs. The armature rack shown 
consists of a hard pine frame with main members, 16 in. 
deep and 3 in. wide, braced at the top and bottom. The 
pins for supporting the armatures are composed of ordi­
nary ¾-in. pipe sunk into the frame. This rack has a 

which a re pruvi<led with about 3000 ft. 
o f track under cover. The company 
also has a car house located at Spring 
E-Iill A venue and another at Royal 
Street. The former has a storage ca­
pacity of 18 cars and the latter of 
about 35 cars. Besides the shops and 
main car house at Monroe Park, the 
company owns at this point a four­
track shed for storing trailers. During 
the warm season the company rents 
this she<;! to picnic parties and in rainy 
weather the arrangement has been of 
great value. The Monroe Park shop 
property is about IOoo ft. long and 600 
ft. wide in its longest dimensions and 
has both loop and through tracks. The 
car house and machine-shop building 
is provided with nine through tracks 
and five additional parallel tracks with 
stub ends. This building is in the 
north central section of the property 
and has recently been enlarged by a 
four-track brick extension 45 ft. wide 
by 225 ft. long. The total length of 
the shops is now about 250 ft. and the 
maximum width 225 ft. The carpenter 
:,nop is east of the machine shops. 

Mobile Repair Shops-Repair and Construction Shop 

In the main shops tracks 1, 2, 3 and 4 are new and tracks 
5 to 14, inclusive, are about nine years old. The shop ar­
rangement, however, is largely new. Pits are provided in 
tracks 8, 9, IO, 11, 12, 13 and 14. A general view of the 
shop exterior is shown, the buildings being of brick, with 
composition tar and gravel roof on the old section and a 
reinforced concrete roof on the new part of the structure 
Ample skylight facilities and plenty of room for expan­
sion in the future are provided. In operating the shops 

home-made jib crane consisting of a 16-ft. mast set with 
I ¼ -in. cold-rolled pins at the ends to enable the mast to 
swing around a vertical axis. The mast is provided with a 
¾ -in. x 3¼ -in. curved bar iron bracket carrying a I-ton 
differential hoist used to handle the armatures. 

The carpenter shop tools are group driven by two IO-hp, 
220-volt a. c. motors, but d. c. motors are available should 
there be an interruption in the a. c. circuit. One of the 
best features of the carpenter shop is the arrangement in 
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use for handling the sawdust and shavings from the differ­
ent tools, shown in one of the views. The exhaust fan is 
operated by a IO-hp motor, both located on a platform, 
about 15 ft. above the floor. The fan, 36 in. in diam., is 
located at the out let of a 14-in. main duct, which receives 
from appropriate branches all the sawdust and debris from 
the several wood-working tools. The discharge pipe from 
the fan is 12 in. x 16 in. in section, leading to a chamber 
outside the plant, where the sawdust is collected and later 
burned. The ducts leading from the different machines 
are brought into a trunk line varying in diameter from 
6 in. to 14 in. on its way to the fan. 

For the most part inspection and car cleaning are done 
at night. The blacksmith force includes four men, the 
paint shop three men, the carpenter shop eight men and 
two helpers, and two machinists handle most of the work in 
the machine shop. For pit work, ·wiring. motor and truck 

Mobile Repair Shops-Armature Rack and Home-Made 
Chain Hoist 

inspection and repairs six men and four helpers are re­
quired. In the armature room are three men, who also 
handle repairs of valves, governors, compressors and con­
trollers. From 48 to 50 cars are operated by the company 
at any one time. The men in the different parts of the 
shop do not always confine themselves to one class ot 
work, but the more delicate repairs are handled by the 
armature-room force. 

Car windows are cleaned daily and other parts once 
eve ry week or IO days. The company does not use air in 
th is cleaning, as it is considered objectionable in compari­
son with water. Arc headlights are inspected daily by the 
day men at Spring Hill Avenue barn, from which they 
all run. The daily motor inspection includes brushes, 
commutators, coi ls and bearings. The new track for 
the inspection of the under sides of cars will be rai sed 
on concrete foundations, 42 in. above the floor level, and 
will be about 60 ft. long. Armatures are changed with a 

pit jack, dropping the lower halves of the motors. Com­
mutator segments are tested fo r grounds and short circuits 
by a 500-volt grounded light connection, adjacent segments 
being tested between segment and ground by the applica­
tion of full line potential. 

----·♦·----

THE EXPANSION OF THE PAY-AS-YOU-ENTER PLAN 

In view of the widespread consideration which lately has 
been shown the pay-as-you-enter plan of fare collection, 
it may be of interest at this time to review bri efly the ex­
tent to which street railways have adopted this new design 
of car. 

The pay-as-you-enter cars were first put in operation in 
Montreal in June, 1905. Dut few were at first tried. \Vith­
in a year's time, however, the Montreal Street Railway 
Company had installed 125 pay-as-you-enter cars, and 
since has adopted the plan for its enti re system. The type 
of car used in Montreal has frequently been described. 
Of this type, which has 9-ft. platforms and is designed for 
single-end operation, there a re 300 now in successful use. 

On Nov. 24 the Chicago City Railway Company began 
operating pay-as-you-enter cars on its Cottage Grove 
~-\venue lines. This company has extended the use of 
these cars to its Indiana Avenue lines and to the State 
Street lines. T here now are operated on the South Side 
lines in Chicago 300 double-end pay-as-you-enter ca rs , and 
at the Chicago City Railway shops JOO of the 1905 type of 
cars of this company are being reconstructed so that the 
pay-as-you-enter plan of fare collection may be used. 

The International Railway Company, of Buffalo, N. Y., 
on Jan. 5, 1908, began operating on its city lines in Buffalo 
the first of JOO double-end pay-as-you-enter cars . The 
service was inaugurated without trouble and the company 
is at present altering 150 of its large r earlier type cars, so 
that the pay-as-you-entei;- methods may be used. 

The New York City Railway Company began operating 
155 double-end pay-as-you-enter cars on March 22, 1908, 
and is said to have under consideration the use of an addi­
tional JOO cars of a similar type. The New York cars will 
be provided with longitudinal seats while those in the 
other cities mentioned have cross seats in the center of the 
car and longitudinal seats at the ends. 

The fi £th company to put pay-as-you-enter cars into serv­
ice was the Public Service Corporation of New Jersey, 
which on April 15, 1908, began introducing 150 single-end 
cars into its regular schedules in Newark. This company 
is now considering the alteration of 400 of its large double­
truck cars so that the pay-as-you-enter features may be used. 

Immediately after the reorganization of the Chicago 
Union Traction Company its successor, the Chicago Rail­
ways Company, placed an order for 350 double-end pay-as­
you-enter cars, 50 of which equipments will be constructed 
of steel. It is said that this company is also considering 
the immediate purchase of 300 more cars of the pay-as­
you-enter type. It also has been announced that The ·Mil­
waukee Electric Railway & Light Company is altering a 
number of its city equipments so that they may be used as 
single-end pay-as-you-enter cars. The United Railways 
Company of St. Louis also is considering the reconstruction 
of some of its standard double-truck cars so that the bene­
fits obtainable by the use of the pay-as-you-enter plan may 
be had. 

No serious defects have been fou nd in the service ren­
dered by the new ca rs, and there practi cally has been no op­
position to their use, either by the public or the railway 
employees. 
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TRACK CONSTRUCTION METHODS OF THE CHICAGO 
RAILWAYS COMPANY 

\Vhen the Chicago R a ilways Company accepted the re­
habili tation ordinance last February, preparations were 
made to begin at once on an extensive programme of track 
reconstruction on the north and west sides. Some r econ­
struction work was done by thi s company last year com­
plying with the standards specified by the board of super­
vising engineers, in anticipation of the acceptance of the 

Pouring End of Concrete Mixer 

rehabilitation ordinance, but the programme for the year 
1908 is much more extensive. It includes the reconstruc­
tion of both tracks on North Clark Street from Washing­
ton Street to A ddi son Street ; on Van Buren Street, from 
Clinton Street to Kedzi e Avenue; on 
Halsted Street , from Van Buren 
Street to Lake Street ; on Milwaukee · 
Avenue, from Desplaines Street to 
North A venue, and on Blue I sland 
Avenue, from Harri son Street to 
Seventeenth Street. 

The Cla rk, Madison, Milwaukee and 
Blue I sland Avenue lines were fo r­
merly opera ted by cable, and the 
track r econstruction includes the re­
moval of the cable slot and rail yokes, 
a nd the construction in the cable 
trough of a multipl e-t ile conduit sys­
tem in which feeder and return copper 
cables a re to be laid. 

A ll of the track reconstruction out­
lined in thi s programme, except a 
short section at the west end of V an 
Buren Street, w ill be built a f ter the design des.cribed as 
type N o. 2 by the board of supervising engineers. This 
design calls for the standard grooved rail approved by the 
city, supported on wooden ties embedded in concrete. The 
western end of Van Buren S treet is built on a fill on the 
prairie and for this r eason No. 3 type of construction, using 
wooden ties on rolled broken stone ballast, will be employed. 

In the STREET RAILWAY Jou RNAL Oct. 26, 1907, a descrip­
t ion was given of the reconstruction methods of the Chi­
cago City Railway Company, which last year rebuilt about 
25 miles of track under the' terms of its ordinance. The 

methods described at that t ime a re being employed by the 
Chicago Railways Company in its track reconstr~ction of 
the present year , with some few modifications, particularly 
in the matter of mixing concrete. 

So far traffic on the lines being rebuilt is handled by keep­
ing one track open and diverting the normal traffic o f the 
other track to a parallel line. The first step in the recon­
struction is to tear up the paving and cut the tie rods and 
bolts holding the track rails to the cable slot yokes. The 
rail joints a re then broken off and the ra ils and cable slot 
a re dragged out of the trench with a team of horses or a 
motor car. T he trench is excavated down to the concrete 
in which the cable slot yokes are embe?ded, and the con­
crete is broken away with picks on each side of the yokes. 
A piece of T-rail about IO ft. long and having six fixed 
handles is used as a battering r am to break off the cast-iron 
yokes below the level of the bottom of the trench, no at­
tempt being made to r emove them entirely. The concrete 
surrounding the cable slot is cut away sufficiently to ex­
pose its full cross-section, a nd the base of the trough is 
then fill ed with1 gray ~! concrete as a bed on which single­
duct tile conduits are laid. Splicing chambers of brick are 
built about every 500 ft. · 

A fter the tile conduit ha~ be~~ i laid, the ties, spaced on 
4- ft. center s, are placed in the trtrlt h and the space between 
the ties banked up in mounds abqu_t 6 in. high with spoil 
from the ex cavation, which is allowed to remain in the 
gutter of the street . _ These mounds are thoroughly tamped 
and rounded off and serve to displace an equal amount of 
concrete in the sub-base. Following this the rails are fast­
ened to the ties with screw spikes and connected together 
with temporary two-bolt splice plates. The ties are then 
blocked up at each end and the track lined and surfaced. 
This completes the preparation for the concrete sub-base. 

The concrete used is a mix ture of I part cement, 3 parts 
sand and 6 parts stone, mixed wet and thoroughly tamped 
m place .. Both hand and machine mixing are employed. 

Loading End of Concrete Mixer 

With hand mixing two boards are placed on top of the rails 
manned by six mixers each, and the concrete is scraped off 
the end of the boards uniformly across the width of the 
excavation. These two boards, working under favorable 
conditions, can lay 500 lineal feet a day. They begin in the 
morning about 250 ft. apart, and at the end of the day the 
rear board has been worked forward to the point where the 
forward board began. 

Two machine mixers of a new design are now at work 
and give satisfactory results. They were designed and 
built especially for this purpose by the Chicago Concrete 
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Machinery Company. The mixer a nd skip bucket are 
mounted on one end of a low flat car whi ch runs on the tem­
porarily supported track in advance of the concret ing and 
which is moved by a light single-truck motor car coupled 
to it. T he machine consists of a sta nda rd No. 1 Chicago 
concrete mixer, hav ing a swinging discharge spout, and 
skip buckets on each side fo r rai sing the batch after it has 
been unloaded from wheelbarrows and automatically de­
positing it in the feed spout. The mixer is driven by a 
15-hp motor and th e skip buckets arc raised by the same 
motor through individual friction clutches on a chain-driven 
shaft. 

The mixer has a capacity of 1/ 3 cu. yd. and the skip 
buckets are designed to hold I 3 cu. ft., whi ch is j ust the 
proper a mount of unmixed aggregate for one batch. \Vith 
a skip bucket and hoist on each side the machine ca n be 
worked on either track while the other is open for traffic. 
When the machine is working on one track a nd the other 
track is to be kept open fo r traffic, the inside skip bucket is 
removed so as to g ive proper clearance for passi ng cars. 
The skip buckets ~re fitt ed with guide rollers working in a 
track made of steel channels which form part of the frame ­
work supporting the feed spout of the mixer. As the 
bucket is hoisted by a cable working over a sheave on top 
of a frame, the run-way in which the guide rollers work 
automatically guides and tilts the bucket, discharging its 
contents into the feed spout. Each skip bucket has its 
individual hoist drum, friction clutches and brakes, so that 

, it may be controlled independently of the other. A safety 
stop automatically disengages the hoist clutches when the 
skip buckets have reached their extreme height. 

The discharge spout at the end of the car is made in two 
parts. The upper spout, which is pivoted to swi ng in a ver­
tical plane, can be swung into the discharge opening of the 
mixer to catch the concrete as it falls from the mixer drum. 

This upper spout discharges into the lower spout, which 
swings in a horizontal plane. The discharge can be directed 
at any point across the entire .width of the trench. and very 
little spreading with shovels is required. Both spouts are 
mclined at a sharp angle so that the concrete flows freely 
over th em. 

The mixer is equipped with an automatic measuring 
water tank which supplies exactly the right amount of water 
to each batch. After the tank valve is once adjusted no 
skill is required on the part of the operator to keep the 
concrete at the right consistency. 

In operating the machine a hoist operator and one dis­
charge ,operator, who also handl es the water tank, a re re­
quired. The sand and stone are distributed in piles a long 
the curb a nd are loaded into wheelbarrows by hand. The 
wheelbarrows a re run up on an incline run-way mounted 
along the side of the car carrying the mixer and are un­
loaded into the skip bucket from a platform only 2 ft. 
above the level of the street. A run-way beyond the unload­
ing platform permits the empty wheelbarrows to be run off 
without interfering with loaded barrows coming up. 

The capacity of the machine is between 50 and 60 batches 
an hour ; or, a total of about 150 cu. yd. of concrete per 
day of eight hours. As the amount of concrete required to 
be laid averages about 1650 cu. yd. per mile for each track, 
the machine can cover from 500 !in. ft. to 600 Jin. ft. in 
eight hours. This equals the output of a continuous mixer 
of the same size. 

The framework of the machine and bucket hoist is rigid 
and strong and all parts are designed for wear and hard 
usage. The height has been kept down to a minimum in 

order to enable th e machine to be run under subways and 
other ove rhead structures, and with the ski p buckets re­
moved, the mix ing equipn~ent is no wider than a standard 
passenger car. 

The concrete as it is clclivered from the mi xe r is thor­
oughly tamped to a depth of 6 in. under the ties and spread 
across the entire width of the trench, about 8 ft. It is 
brought up to a level surface 6,½ in. below the head of the 
rai l, thus completely embedding the ties, the base of the 
rai ls and tie rod s. At the rail joints the concrete is brought 
up only to the lev el of the top of the ties in order to per­
mit the rai ls to be welded later without di sturbing the con­
crete. A fter the concrete has been a ll owed to set for 
about twn days a layer of sa nd, I¼ in. thick, is spread 
over the top and paving is begun. T he space between the 
rai ls and outside of the rails is paved with 5-in. granite 
blocks laid with tar and gravel joints. The rail joints are 
spaced oppos ite each other and the paving is left open for 
about 5 ft. at each pair of joints until after the welding is 
completed. 

\Velding is not begun until afte r th e concrete ha s been 
allowed to set seven days. This part of the work is being 
done with a regular outfit of the Lorain Steel Company 
consisting of a sand blast car, a welding car , a transformer 
car and a grinding car. The joints a re welded with a 
31/i-in. x I-in. bar on each side of the web. After the 
grinding car has finished the joints the paving is com­
pleted, but the finished track is not opened to traffic until q. 
days after the completion of the concreting. 

The same methods of supervising the track reconst ruc­
tion by representatives of the board of supervising engi ­
neers, as were outlined in the description of the track re­
construction of th e Chicago City Railway Company, ea rlier 
publi shed in the STREET RAILWAY Jou RNAL, are being fo l­
lowed on the work of the Chi cago Railways Company. R. F. 
Kelker , Jr., is divi sion engi neer of the supervi sing board 
in charge of the gene ra l track reconstruction. J. H . 
Powers, division engineer, is in charge of the actual con­
st ruction work under the direction of C. A. Caul, general 
roadmaster of the Chicago Railways Company. 

----♦·------

T he Louisville Railway is said to be considering a plan 
to equip several of its interurban lines with specially de­
signed truck-garden cars to be used in supplan ting to a 
large degree the wagons which bring the city's greenstuffs 
into the market during the early morning hours. The ten­
tative plan is· said to provide for thi s service on the J effer­
sontown, Fern Creek, O rel! and Okolona lines , ·which tap 
extensive and fertile garden spots. T he cars would load 
out in the country from midnight until 3 o'clock in the 
morning and would be switched until unloaded after reach­
ing the city at Haymarket Square and along Commission 
Row, which is in the neighborhood nf Preston and Second 

11 
and Jefferson and Green Streets. Here the garden product s 
could be speedily unloaded and then distributed over the 
city by the produce merchants. 

----♦·----

An amateur baseball league is bei ng organized by the 
Eastern Railways Company. of Pottsville, Pa., tn co mpri se 
the towns of Lansford, Coaldale, Tamaqua, Schuylkill 
Haven, Orwigsburg, M inersvi lle and Pottsville. The com­
pany will put up a cash prize and a 15-ft. pennant for the 
wi nning club. The games wi l_l be played in Pottsv ille on 
the Tumbling Run grounds. 



44 ELECTRIC RAILWAY J OU~ NAL. [VoL. XXXII. No. 1. 

THE CURTIS HIGH-SPEED MOTOR TRUCK 

T he Curtis Truck Company, Decatur, Ill., has recently 
equipped three interurban cars of the Toledo Urban & 
Interurban Railway Company with forged steel motor 
trucks of a new and interesting design. These cars are in 
limited train service between Dayton and Toledo, Ohio, and 
run on a fast schedule. The distinguishing features of 
these trucks are the forged steel construction used through­
out and the arrangement of spring supports· to give easy 
riding qualities. With the exception of the journal boxes, 
center plate and brake heads and shoes, no castings of any 
kind a re employed. The trucks have steel-tired wheels 36 
in. in diameter with treads 4.½ in. wide. They have axles 
with M. C. B. journals and carry two 75-hp motors. 

1~ 
I ' 
i 

-~_j 

Curtis Motor Truck-General Design 

The side frames a re built up of top and bottom wheel 
pieces, both being forged open-hearth steel bars. The 
upper wheel piece is a rectangular bar extending the length 
of the truck over the journal boxes and set on edge to utilize 
the full strength of the section. 
Below it is the lower wheel 
piece made up of two flat bars 
on edge and securely riveted at 
the ends to the bottom of the 
inside pedestal jaws. The 
upper and lower wheel pieces 
are separated by two forged 
steel posts or spreaders. 

ti cal load. There are four springs to each journal box, two 
outside and two inside the pedestals, making a total of 16 
springs on ~ach truck or 32 per car. They have a free 
height of 10.½ in. and arc compressed to 8.½ in. by the 
weight of the car body. The upper wheel piece is carried 
far enough above the journal box so that the four springs 
will set solid before the wheel piece can strike the top of 
the box. The spring bars are designed to have a shearing 
strength of 375,000 lb. each to provide against any excessive 
shocks. 

Both the journal boxes and the pedestal jaws are pro­
vided with removable chafing plates to take up wear. The 
journal boxes can be quickly removed by taking out a 
turned steel bolt at the bottom of each pedestal jaw and 
dropping the pedestal tie bolt. 

F 
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SECTIONC·D 

The truck end sills are made of 5-in. x 
4-in. x .½-in. steel angles, fastened to the 
curved truck corner piece at each end 
with three machine-fitted bolts. These 
corner pieces are bent with a 3-in. iadius 
from a steel bar 4 in. x 2 in. and ~7-; car­
ried along the upper wheel piece in-to the 
outer pedestal jaw where they are riveted 
up. This construction gives a strong 
corner connection, keeps the frame 
square and is less liable to fracture than 
a sharp square corner. 

The transoms on each side of the bol­
ster are I .½-in. x 6-in. steel bars set on 
edge and upset at each end to rest on 
top of the upper wheel pieces. They are 
fastened to the wheel pieces by I-in. x 
6-in. corner braces on the outside corners 
and a 1-in. x 6-in. U-shaped spreader 
passing around the end of the bolster. 
These braces are securely riveted to the 
transoms and wheel pieces. These rivets, 

· however, are not depended upon to carry 
any of the load in shear; the ample bear­
ing of the transom ending directly on top 
of the wheel pieces carries all the load. 

The bolster is built up of two plates with filler bl~cks 
between and rests at each end on 30-in. triple elliptic 
springs having a height between bands of 4 in. under car 
body load. These springs are carried on a 12-in. channel 

Each of the pedestal jaws is 
made of an open hearth steel 
plate bent double and riveted 
to the upper and lower wheel 
pieces. A forged spring bar 
passes through each jaw under 

Curtis Motor Truck-Limited Toledo-Dayton Car 

the upper wheel piece and extends out far enough on 
each side to engage with the spring caps of the 3-in. 
spiral journal box springs. These springs rest on -spring 
seats cast on the journal boxes and transmit the load direct 
from the upper wheel piece through the spring bars to the ' 
journal box. This relieves the pedestal jaws from any ver-

spring plank which in turn is hung from swing links pivoted 
from the transoms in the usual way. The bolster is made 
short so that it cannot swing sidewise and strike the wheel 
pieces. It has removable chafing plates engaging with simi­
lar plates on the transoms. All of these plates can be re­
newed without lifting the car body or removing the bolster. 
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The swing links are forged with jaws at the upper ends 
and all pin holes are case hardened. The pins are 1¼ in. 
in diameter and are likewise case hardened, as arc the bush­
ings in the transoms. The point of suspension of the links 
is so located as to secure the greatest amoi,mt of resistance 
to $ide thrust. 

The motors arc inside hung with spring-supported nose 
bars carried by brackets riveted to the transom. The trucks 
are equipped with Curtis anti-friction, non-chattering brake 
rigging for inside-hung brakes. The principal advantages 

Curtis Motor Truck-Side View 

claimed for this rigging arc even wear of the brake shoes, 
straight brake levers requiring no brake beams and entire 
absence of chattering or rattling. 

These trucks have been designed to withstand the hard 
usage of high-speed service with a minimum amount of re­
pairs. The use of steel forgings throughout and provision 
for taking up wear reduce the maintenance cost to the 
smallest figure. One of these trucks which has been in 
high-speed interurban service for nearly a year, and which 
has made about 94,000 miles in that time, has only required 
repairs costing less than $2. 

The principal advantages claimed for the design as a 
whole are easy riding qualities, great strength and sim­
plicity of construction. The four small springs directly 
over each journal box absorb the shocks of each wheel as 
they occur without transmitting them to the truck as a 
whole and to the car body. Their vibration is short and 
quick and they respond faster than a single slow-moving 
spring of the same capacity. The height of these springs 
above the journal boxes also contributes to th~ easy riding 
qualities in reducing the effects of longitudinal surges of 
the trucks when stopping or starting. Lateral ease of rid-

Curtis Motor Truck-Three-Quarter View 

ing is attained by locating the swing link supports at a point 
to give maximum resistance to side thrusts of the bolster. 

All parts of the truck are made accurately to templates 
and are perfectly interchangeable. Bolts and bolt holes 
are reamed and machine fitted. Rivets are driven with a 
70-ton riveting press. A noticeable feature of the design 
is that no rivets are subjected to shearing stresses of the 
car-body load. 

Curtis trucks of older design are in use on the Boston 
Elevated, the Cleveland & Southwestern Traction Company, 
Illinois Traction System, Toledo & Western and on the 
Philadelphia Rapid Transit Company's lines. This latter 

company has 98 elevated cars and 375 double-truck surface 
cars equipped with them. 

The Curtis Truck Company has recently been organized 
with ample capital to manufacture these new trucks under 
the direct supervision of Mr. Curtis. The officers of the 
comp'any are : J . P. Drennan, president ; W . N. Wood, vice­
president; E. A. Cur-tis, designer and superintendent; R. D. 
vVood, engineer; J. D. Johnson, secretary and treasurer. A 
large new shop has been completed at Decatur, Ill., and 
is equipped with all necessary forging and machine tools, 
many of which are of special design, to produce the special 
parts of these trucks.· All of the larger machine tools are 
electrically driven and a full line of air hammers, drills and 
other small tools used in assembling has also been insta)led. 

----♦·----

DIRECT-CURRENT PORTABLE INSTRUMENTS 
A new line of direct-current portable ammeters, volt­

meters, mil-ammeters and milli-voltmetcrs with the neces­
sary portable shunts known as type DP has been placed on 
the market by the General Electric Company. The instru­
ments are designed especially for laboratory and general 
testing purposes and are constructed on the well-known 
D'Arsonval principle, the coil of wire carrying the current 
to be measured, or a shunted portion of it, being wound on 
a rectangular frame mounted on jeweled bearings, which 
is free to move in the annular space between a soft iron 
core and the pole pieces of a powerful permanent magnet. 

The case is of drawn steel 
with a cast iron cover, thus 
thoroughly protecting the in­
strument from the influence of 
stray fields. The magnets are 
of high-grade magnet steel and 
their permanency is assured by 
improved processes of ageing 
and hardening. The scales are 
uniform throughout their entire 
range and are very legible. To 
eliminate errors due to parallax, 
the instruments are equipped 
with flat pointers viewed on 
edge and a mirror is placed 
under the scale. 

New Portable Instru-
ment 

Ammeters are made self-contained in capacities up to 
and including 30 amp. For higher ranges up to 2000 amp. 
a milli-voltmeter with scale marked directly in amperes is 
used with a portable shunt. These shunts are designed to 
give a uniform drop of 200 milli-volts at full load rating 
and are interchangeable. The milli-voltmeters used with 
these shunts are also interchangeable. The portable shunts 
,i re mounted on a base of aluminum alloy and are pro­
tected by a perforated sheet metal casing. A DP milli­
voltmeter can be furnished for use in connection with 
switchboard shunts, the instrument giving full scale de­
flection when subjected to a 60 milli-volt drop in poten­
tial, or a tap may be brought out at 60 milli-volts on the 
standard 200 milli-volt voltmeter, enabling it to be used 
with both portable and switchboard shunts. Where it is 
desirable to use one instrument to cover a wide range of 
current, a milli -voltmeter can be furnished for use with any 
combination of single, double or triple rated shunts, so se­
lected that regardless of capacities chosen, the scale read­
ings may be quickly determined. Voltmeters of the DP 
type are furnished self-contained in capacities up to a nd in­
cluding 750 volts. Double scale or low reading instruments 
can be supplied if desired. 
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TROLLEY EARTHING DEVICE FOR DOUBLE-DECK CARS 

.A simple t ro lley standard ·earthing device is being sup­
plied by the Consolidated Accesso ries Company, of London, 
Eng., for double-decked cars in which the standard must be 
kept at zero potential to avoid_ possibility of accident to 
passengers. 

T he standard is not connected to earth through lamps, or 
resistances shunted by fuses, but is earthed through a suit­
able connection of very low resistance, with signals in cir­
cuit that arc both visible and audible and operat

0

e on a few 
amperes, the vis ible signal remaining after the removal of 
the earth. Furthermore, it is impossible with the device to 
reset the signals to safety without at the same time auto­
matically removing the earth connection, but making it pos­
sible to remove the earth connection so that the car may be 
taken back to the depot under its own power. Interior and 
exte ri or views of the device are shown in the accompanying 
illustration. 

The terminal D is in connection with the switch contact 
B and is coupled up directly to the trolley standard. The 
switch blade C is connected to the earth terminal A by 
means of a solenoid containing a comparatively small mun .. 
ber of turns of copper tape, situated at the underside of the 

Earthing Device with Cover On and Off 

base, giving practically a dead earth connection. Any leak­
age current passing to earth through the solenoid from a 
few amperes upward is sufficient to attract the armature 
E and r elease the danger-indicating flag F, which then 
drops to the position shown in the exterior view, an alarm 
bell being rung at the same time. 
• In normal position the indicating flag is hidden behind 
the case and the segment-shaped piece J interlocks with 
the rod attached to the handle G and prevents the switch 
being opened. Pushing up the handle G opens the earth 
switch, and the blade interlocks with the indicating flag F 
and retains it in the position shown in the exterior view, 
making it impossible for either the switch or the flag to be 
tampered with. The opening of the earth switch causes the 
alarm bell to cease ringing, but leaves the danger signal 
visible. On the repairs being made, it is impossible for the 
indicating flag to be set to position of safety without auto­
matically renewing the earth , as on moving the flag to its 
normal position the switch blade C is released and the 
spring immediately closes tl{e switch. A buzzer is fixed in 
the top of the device, as shown in K. Normally the whole 

of the gea r in the device is at earth potential, but on the 
earth being broken, only the terminal D and the switch 
contact B are in connection with the live standard. This 
enables the crew to determine promptly whether the stand­
ard is at line potential. 

The device has been in service about two years on a num­
ber of E nglish and Continental lines, among them the Bir­
mingham Corporation Tramways, the lines of the City of 
Birmingham Tramway Company, the Hastings & District 
Tramway and the Wolverhampton District Tramways. 

----♦·----

A TROLLEY POLE CLAMP 

The Marion, Bluffton & Eastern Traction Company, of 
Bluffton, Ind. , has been using for two years on its cars a 

Pole Clamp Loose So That Pole May Be Removed 

trolley clamp, the invention of C. W. Clark and Chas. E. 
Yingling, of the company, adapted to hold a trolley pole 
rigidly in position. It consists of a pair of clamping plates 
which surround the pole, connected to .a supplemental plate 
which is operated by a cam by means of a lever for clamp-

Pole Clamp After Pole Is Replaced and Tightened Up 
Ready for Use 

ing and locking the pole in place. It is said that with this 
clamp a pole can be changed in a few minutes without the 
aid of a hammer or wrench. The clamp can be placed on 
almost any base by simply changing the bolts of the clamp 
to fit the base. It is said that no cars have been brought 
into the Marion, Bluffton & Eastern Company's car house 
on the harp since the clamp· has been in use on that road. 
it being so easy to change the pole. 

j 
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THE DICK-KERR MULTIPLE UNIT CONTROL SYSTEM 

A short account was published on page 187 of the STREET 
RAILWAY JouRNAL for A ug. 4, 1906, of the new multiple 
unit system being installed on the trains of the Liverpool & 
Southport Electric Railway in England by Dick, Kerr & 
Company, Ltd. This system of control has recently been 
perfected and possesses many novel and interesting fea­
tures. It is applicable to any electric train using direct­
current motors, and is a direct electro-magne tic system with 
series solenoids actuated by the negative or return current 
of the train motors. 

A preliminary explanation of its action can best be given 
by a simple diagram, Fig. I, which represents a control cir­
cuit for two motors. T is the trolley or third-rail shoe . 
Jlf Af are the motors with their armatures, fields and re­
sistances. E and E 1 arc ground connections. T he first 
step is to establish a circuit between T and E 1• This is 
done by closing contacts cc and at the same time setting 
the two-way switch W to connect the motor circuit with E, . 
The motors then start up and the current from them then 
flows through the contactor solenoids S S, thus energizing 

• them and closing the main contacts C C. The contacts c c 
may now be opened without breaking any circuit, as they! 
are duplicated by CC. On the other hand, if the switch TV 
is moved to E the current flowing through the solenoids S 
will be diverted to ground at E, the magnets wi ll become 
de-energized and the contacts C C will open. The circuit ) 
TV S S E 1 can be paralleled by others, as shown by the · 
dotted lines containing as many solenoids as are required 
for the control system, and the switch TV is so constructed 

Fig. 1.-Diagram Illustrating Principle of System 

as to cause these solenoids to be brought in or 

eight notches on the controller, aml these a re indi ca ted and 
numbered on the diagram to faci litate tracing the various 
connections. T he reverser barrel has three positions-for­
ward, off, reverse. It is in two parts, with a drum for 
switching in either the forward or reverse set of contactors, 
and a drum for r eversing the control circuit through both 
motors. 

In Fig. 2 certain references to points in the simple dia­
gram ( Fig. I) are made to facilitat e compari son. The con­
troller is shown in the "off" position, and it will be noticed 
that the ground sector of the switch barrel connects the 
end of R

0
, or the negative end of the motor circuit, to 

ground E of Fig. I. This has de-energized all the con-

G-ffOUNO ,11~~_..,....,-,-, 
(E ONfll'il) 

out of circuit at the proper time. 
This explains as simply as possible the principle 

upon which the control is based. r 
2 3 4 

CONTROi. l MAG-NETS 

COUPLERS 

The system comprises master controllers, one 
of which is located at each end of a motor car, 
reversers , series-parallel and resistance co n­
tactors, these being hung beneath the car in the 
usual manner. 

The master controller is made up of three dis­
tinct parts: (I) the switch barrel, ( 2) the con­
tactor barrel and (3) the reversing barrel. F ig. 

CONTROL Ml<iilETS 
ON,AllJOININc; 

MOTOR COACJ1 

2 shows the development of the master controller and a 
diagram of the wiring and connect ions for a two-motor 
equipment. The motor cutout switches are omitted to avoid 
complication. The heavy lines show the path of the cur­
rent driving the motors and the light lines indicate the 
wiring of the system of control. 

The switch barrel and the contactor barrel of the master 
controller are in the same vertical plane and are moved by 
the main operating handle, but the former travels indepen­
dently of the latter through a certain arc, indicated on the 
diagram. After the switch barrel has turned through this 
arc, the contactor barrel turns with it, and both move to­
gether until the fu ll speed position is reached. There are 

CONTACTORS ON ADJOINING- MOTOR. COACH 

_ GROUND AT RUR. EHO 
. QF )"RAIN 

( E 1 ON FIG. 1) 

Fig. 2.-Schematic Diagram of Controller Circuits 

tactors which are open and has also interrupted the motor 
circuit. To start up, the first controller movement is made 
at the reversing switch, which is pushed from "off' ' to either 
"forward" or " reverse' ' as desired. This movement com­
pletes the control circuit through the motors to ground at 
the ground sector o f the maste·r controller, but admits no 
current to the circuit. The reversing handl e is me­
chanically interlocked with the controll er handl e and the 
above movement releases the controller handle and notch­
ing up can begii1. A mechanical controller handl e regu­
lator is al so employed . to prevent notching up too fa st. 
T he ground sector then di sconnects the ground E and th~ 
solenoid sector connects the end of RG with the co ntrol 
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system at the same time that the contactor ~arrel begins to 
move with the switch barrel, and both pass into the first 
notch. At this moment the trolley rings close a control 
circuit which is easily traced. The circuit includes the 
lower reversing barrel, the motors and their fields and re­
sistances, and reverser solenoids 8, 9, IO, I I and paralleling 
solenoid 1. All of these are in series with each other, and 
also with all the other control sections on the train to the 
final gcound (E1 of Fig. I), which is always at the rear end 
of the train. It wi lf thus be seen that the consequent clos­
ing of reverser contactors 8, 9, IO, II and series parallel 
contactor I starts up the motors in series, with all resist­
ance in circuit. T he next four notches simply cut resist­
ance out of the series connection of the motors. 

In the transition from series to parallel the interval be­
tween notch 5 and notch 6 breaks the circuit of the resist­
ance solenoids 2, 3, 4. 5 and series solenoid 1. The resist-

Fig. 3.-Master Controller 

ance contactors close again with solenoid 6. The troll ey 
ring and the reverser contactor solenoid circuits are of 
course maintained in the meantime. The control circuit 
of notch 6, it can be readily seen, causes the paralleling 
contactors 6, 7 and 16 to close, thus placing the motors in 
parallel with the resi stance in circuit. Notches 7 and '.; 
simply cut out the resistance, and full speed is reached. 

To shut off, the controller handle is returned to the "off" 
position, which can be effected _by a single sweep of the 
handle. In this movement the switch barrel turns back 
independently of the contactor barrel, which remains at ftil 1 
parallel until the ground sector of the switch barrel di­
verts the motor current to ground E, which causes all the 
contactors to drop off and break the motor circuits through­
out the train. Then the two barrels return together to the 
position shown in Fig. 2. 

The master controller shown in Fig. 3 is of small size, 
for it does not break any current, so needs no magnetic 
blowout. In the base of the controller is a magnetic lock 
consisting of a small coil in series with the contactor 
solenoid I , which determines the series connection of the 
motors. When this locking magnet is energized, it releases 
a catch and allows the motorman to notch up to full series. 
If the series contactor is not pulled up for any reason, the 

c.:mtroller cannot be notched up, as it remains sec urely 
locLecl. 

It should be carefully noted that the ground connection 
for the contactor circuit and that for the current diverted 
from that circuit are at opposite ends of the train. The 
former ground must, of course, be at the rear end, as it is 
here that the return current is allowed to go to ground 
after passing through all the contactor solenoids in the 
motor cars on the train. The other ground to which this 
current is diverted when it is desired to de-energize the 
solenoids is at the front of the train. To allow control 
from either end of the train, the entire system is paralleled 
at the front and rear master controllers. 

A few explanatory words will probably make the sys­
tem clearer. The negative or return current from the 
motors of the leading motor car, the master controller of 
which is being operated, suppiies the control system of the 

entire train in which every sole­
noid is in series. For example, 
solenoid I is in series with solenoid 
I of each car until the circuit goes 
to ground E 1 at the rear end of the • 
last car. The same is true of all 
the rest; they constitute separate 
circuits, all numbered according to 
the contactor they actuate. Every 
other car of the train has its con­
tactors operated by this current 
from the leading car, and each dis­
charges its negative current to 
ground at E 1, for their master con­
trollers are in the position shown 
in Fig. 2 and the circuit is com­
pleted through the ground sector 
of each master controller. 

The control system requires nine 
train wires which are grounded at 
both ends of the train. Special 
provision is made at the ends of 
coaches to carry the leads, and spe­
cial plugs and sockets are used 
with jumpers at both ends of each 

ca r. No busline or shoe cable is necessary through the 
train. 

------·♦·----

ASSOCIATION PUBLICATIONS 

The A merican Street & Interurban Railway Association 
has recently republished in pamphlet form the report of the 
committee on the construction of standard railway car 
storage and operating houses and the report of the commit­
tee on standardization presented at the convention at At­
lantic City last fall. These reports have been issued for 
the convenience of those who desire copies. 

The association has also issued a bulletin giving statistics 
of the percentage of gross receipts charged to different 
operating expenses for some 36 companies, and an addi­
tional circular giving statistics of wages of conductors and 
motormen. These two latter circulars are issued only for 
the benefit of member companies. 

---◄♦----

Some time ago the Easton (Pa.) Transit Compan} 
adopted the plan of changing the register card in a car 
every time a register was taken out for repairs. This is 
somewhat unusual, as on most roads a note is made of 
the trouble, but the register card is not disturbed. 
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A COMBINATION HEADLIGHT 

T he Trolley Supply Company, of Canton, Ohio, has just 
brought out the Star combined arc and incandescent head­
light which it believes to embody the simplest a nd most 
durable construction possible in a combinati on la mp. The 
framing a nd most of the other parts, including the magnet 
and carbon holder s, are made of malleable iron. The mag­
net is protected from the heat by the asbestos lining in its 
holder and is kept in position by a pair of malleable iron 
rings. 

The clutch is constructed without links or chains. T he 
reflector is made of nickeled brass instead of a luminum to 
maintain the luster w ith less trouble. Lava is used for the 
cap of the inner globe. T he carbons are set at a n angle of 
45 deg.; the upper carbon is 5/ 16 in. in diamete r and the 
lower ¾ in. in diameter. GI.ass breakage due to heat is 
minimized by setting the arc back as far as possible. The 
resistance, which is mounted on porcelain, is surrounded by 
a galvanized wire netting through which a mple ventilation 
is secured. 

A n important feature of this headlight is the screw on the 
upper carbon holder y,.;hi ch r egula tes th e length of the a rc 

Arc and Incandescent Headlight 

and also permits adjustment for a ny poss ibl e wear of the 
parts. Cleaning and the r eplacement of carbQnS are facili ­
tated by mounting all the mechanism on a plate which is 
removed by loosening a thumb screw reached through an 
opening in the case and then swinging out the lamp mechan­
ism about a pivot bar at the lower front encl. The current 
cable is fastened in terminals in front of the bottom plate. 

----·•·----
RUSSIA WANTS TO BUILD ITS OWN CARS 

A t a recent meet ing of the Council of the Congress of 
Russian Trade and Industry the question was considered 
of placing orders for electric cars for the St. Petersburg 
railways. The Town Council will require 157 motor cars 
and 50 trailers. The system was put in operation during 
the past year, and is equipped with the overhead system. 
Westinghouse-Parsons turbines are installed in the power 
station and the car equipment was supplied by the West­
inghouse Company. It is said that the orders for the new 
car bodies will be placed with Russian builders. 

---~-♦-----

The Internationa l Brotherhood of Locomotive E ngineers, 
meeting at Columbus, Ohio, decided to admit motormen on 
electric locomotives which have taken the place of steam 
engines on ra ilroads and those on elevated and subway 
trains. It was at first reported that motormen on interur­
ban cars would be admitted and that those on surface sys­
tems in the cities would be the only ones not eligible, but 
this has s ince been denied by one of th e" offi cer s. 

ELECTRIC RAILWAY LEGAL DECISIONS 

Massachusetts.-S tree t Railroads-Opcrati on- Actinn for 
Injuries-Quest ions for J ury-Contributory .'.'Jeg li gence 
-Dri vers of Ve hi cles-P roximate Cause- In st ruction s 
- Reques ts-Ins truct ions Already Given-Negligencc-
Proximate Cause-Concurrent Cau"e". 

In an action again st a st reet rai lway company for personal 
injuries s11 staincd while driving on the track, where the sleigh 
caught in a switch, the question whether the bad condition of 
the rnad was clue to defendant's negligcnce held one of fact fo:· 
the jury. 

In an action against a street rail road company for persona! 
injuries received while driving on the car tracks, owing to the 
sleigh runner catch ing in a switch and a car st riking it, where 
the evidence showe d that the road ·was almost impassable , owing 
to deep snow, part of which was thrown there by dcfcn<lant's 
snowplows, and that teams drove on the tracks, the driver of the 
sleigh was not negl igent in driving on the track. 

In such a case driving on the track, together with the condi­
tion of the snow at the switch, was the direct and proximate 
cause of the accident. 

In an action against a street railroad company for injuries 
received while driving on the track, defendant's request for a 
ruling that, if plaintiff in trns ted the care of the horse to the 
driver, in order to recover she must show that he exercised due 
care and diligence, is properly refused, where the conrt in­
st ructed that, if plaintiff had authority or control over the 
driver, she could not recover where he was at fault, but if she 
had no authority or control, and was under no duty to warn him, 
and had no reason to suspect want of care and skill on his part, 
she could recover, although he was at fa ul t. 

In an action for personal injuries, where defendant's negli ­
gence is the proximate cause of the injury, the fact that there 
are oth('r concurring culpab le causes will not preclude recovery. 
-(Miller v. Boston & X. St. Ry. Co., 83 ~- E. Rep., 990.) 

Missouri.-Street Rai lroads- Operation-Personal Injuries 
-Ques ti ons for Jury-Trial- Reque sts for Instruction s 
-Applicability to P leading-Stree t Railroads-Actions 
for Persona l Injuries-Instruction- In structions-Ap­
plic abi lity to Evidence. 

In an ac tion for injuries to a minor crossing in front of a 
street car, evidence considered, and held sufficien t to take to the 
jury the question of the motorman's negligence in not seeing t!H 
minor and avoiding the injury. 

\Vhere, in an action for personal injuries, the petition alleges 
that a railroad company knew or should have known that at a 
cer tain defi ned crossing children were in the habit of crossing 
the tracks, and the evidence shows that the injury was caused 
within the limits described by the petition, an instruction that the 

.j ury could not consider the fact that children were in the habit 
o f crossing at other places was properly refused. 

In an action by a parent for injuries to his minor son struck 
by a street car, a requested instruct ion that the jury, in deter­
mining whether or not the plaintiff's son was aware of the 
danger of crossing in front of a moving car, and whether or 
not he saw the car while in a place of safety and took his 
chances in crossing, the jury might consider the son's admission 
that he knew the danger and took chances, is erroneous in 
placing the boy on the equality with an adult and properly re­
fused. 

vVhere, in an action for injuries to a minor struck by a street 
car, running at an unlawful rate of speed, the minor admitted 
that he knew the danger and took his chances in endeavoring to 
cross in front of the car, a requested instruct ion, calling upon 
the jury to consider the admissions of the minor in determining 
whether be knew the danger and took his chances in crossing, is 
properly refused; there being no evidence that he knew that the 
car was being run at an unlawful rate of speed.-(Brown v. St. 
Louis & Suburban Ry. Co., 106 S. W. Rep., 83.) 

New York-Carr ier s-Personal Injuri es-Care Required­
N egli gence-Question for Jury-Presentation of Obj e_, 
tions Be low-Sufficiency of Evidence. 

Where workm en are engaged and mate rial changes are con­
tinually being made along the street car tracks, those in charge 
of a car, part icularly when it is crowded to the running board 
with passengers, sho uld exercise special care to avoid accidents. 

Plaintiff was a passenger in a street car, the seats of which 
were occupied, and he rode on the running board. \Vorkmcn 
had been excavating the street, and had built a fence near the 
car track, allowing a beam to proj ect ove1: where the running 
board would be. Held, that whether or not defendant's mot or­
man was negligent in running past the fence at a high rate of 
speed, and fail in·g to see the beam or to appreciate its danger, 
was a question for the jury. 

It is not contributory negligence as a matt er o-f law for a 
passenger to ride on the· running board of a crowded st reet car. 

'vVherc a stree t car is crowded, a passenger riding on the run-
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ning board assumes only the natural and usual risks of that 
position. 

In an action against a street ca r company for personal in­
juries, where it was assumed on the trial that plaintiff was a 
passenger and defendant acquiesced in such assumption, and the 
complaint was dismissed at the trial because the evidence showed 
no negligence on defendant's part, and did show plaintiff's con­
t ributory negligence, defendant cannot urge for the first time 
on appeal that there was no evidence that plaintiff was a pas­
senger.-( Cramer v. Brooklyn Heights R. Co., 83 N. E . Rep., 35.) 

New York.-Evidencc-Pr esumption s Again st Suicide-In-
jury to Person by Street Car-Street Railroads-Injury 
to Pedestrians-Contributory Neglige nce-Ques tions 
fo r Jury. 

While there is no presumption that a pedestrian killed by a 
street car was careful, there is a presumption that he did not 
commit suicide. 

Deceased was walking south on a public footpath between the 
ra ils of defendant's track, and was struck by a southbound car, 
which came upon him fro m behind. It was customary to run 
northbound cars exclusively on this track and southbound cars 
on the track on the opposite side of the st reet; but there was no 
evidence that deceased knew of a temporary change in the 
custom. Held, that deceased was not bound as a matter of law 
to observe any special care to discover cars coming upon him 
from behind, and the question of contributory negl igence was 
one of fact for the jury.-(Lamb v. U nion Ry. Co. of New York 
City, 109 N. Y. Sup., 97.) 

New York.-Carriers-Carriage of Passengers-Personal 
Injuries-Acts of Carrier's Employees. 

Plaintiff boarded defendant's northbound · car, and, falling 
asleep, was carried several blocks beyond his destination He 
then crossed the street to another station to catch defendant's 
southbound car, which he persisted in getting on without paying 
his fare. The trainmen by force kept him off the train. Held, 
that defendant was not liable for the assault, having fully per­
formed its contract when it carried plaintiff on its northbound 
train to his destination, afte r which it was under no obligation 
to furnish him a return passage free of charge.-(Brown v 
Interborough Rapid Transit Co., 107 N. Y. Sup., 629.) 

New York.-Car ri ers-Passenge rs-Assumption of Risks­
N eglige nc e. 

A street car passenger, who voluntarily takes his stand on the 
platform or running board of a car, assumes the dangers neces­
sarily incident to such position; but he is not guilty of negli ­
gence. · 

A street railway company maintained tracks 4 ft. apart for 
the operation of cars, between which there was a space of 22 
in. in the clear. There were no defects in the roadbed or 
rolling stock. On a holiday, while its cars were overtaxed, a 
passenger on a crowded car took a position on the running board 
next to the parallel track, and was struck by a car thereon. He 
knew of the danger. Held, that the company was required only 
to use reasonable care to carry him safely under the circum­
stances, and an instruction that it must have used the "utmost" 
care was error.-(Gregory v. Elmira Water, Light & R. Co., 
83 N. E. Rep., 32.) 

New York.-Carriers-Carriage of Passengers-Negligence 
-Platforms-Taking Up Passengers-Action for Injury 
-Instructions-Duty to Give W arning. 

That there was a space of IO in. between the station and car 
platforms does not of itself constitute negligence. 

Where, owing to the varying widths of a railroad company's 
rars, th e space between the platform of a car and the station 
platform varied, it was the duty of the railroad company to use 
reasonable care to prevent accident by giving warning to one 
moving in the midst of a crowd of passengers seeking to board 
one of the narrower cars of the space between the platforms of 
the car and station. 

A requested charge in an action for injury to a passenger re­
specting the "proximate or principal cause" was bad for using 
the word "principal," which is not a synonym of "proximate." 

Where a passenger knows of an opening between the car and 
station platforms, the railroad company is not liable for failure 
to give warn ing thereof.-(W oolsey v. Brooklyn Heights R. 
Co., 108 N. Y. Sup. , 16.) 

Pennsylvania.-Street Railroads-Injury to Trespasser­
Question for Jury-Negligence-Imputed Negligence­
Trial-Remarks of Cou nsel. 

In an action against a st reet railway company to recover for 
injuries to a boy five years old injured while riding on the step 
of the platform of a car, the question o f negligence of defendant 
on conflicting evidence was for the jury. 

Where the parents of a boy five years old knew that once or 
twice he had gone to the home of his aunt nearby, but did not 
know he was in the habit of doing it, the father of the boy was 
not precluded from recovering for injuries to the boy on the 

street, on the ground that he had permitted his son to go on the 
street in the business part of the city unattended. 

In an action against a street railway company for injury to a 
child, remarks of counsel for plaintiff, without any foundation 
in fact, that evidence had been suppressed, and asking the jury 
to make this company out of its millions put "on that stump a 
foo t as good as new," and it was idle for the railway company 
to cry for justice, but •to give justice to the boy and make the 
railroad company pay from $5,000 to $20,000, and give them · the 
justice they want, was ground for reversal.-( Saxton v. Pittsburg 
Rys. Co., 68 At!. Rep. , 1022.) 

Pennsylvania.-Carriers-Injury to Passenger-Presump-. 
tion of Negligence. 

Where a man in a crowded car gives a woman his place, and 
stands on the front platform and is injured, he forfeits the ad­
vantage of the presumption that the accident resulted from the 
negligence of the company.-(Paterson v. Philadelphia Rapid 
Transit Co., 67 A t!. Rep., 616.) 

Rhode Island.-Trial-V erdi ct-Form-Validity-Damages 
-Temporaty Personal Injuri es-Excessive Award. 

A verdict must receive a rea·sonable construction, and the test 
of its validity is whether or not it is an intelligible answer to 
the issue submitted to the jury, and hence where, in an action 
originally brought against a railroad company for injuries to a 
passenger on a trolley car, another company was brought in as a 
defendant, and its counsel admitted that it was in control of the 
car at the time of the accident, and the issue for the jury's de­
termination was therefore whether the second company was 
guilty of negligence or not, a verdict, "that the defendant cor­
poration is guilty in manner and form, as the plaintiff has in her 
declaration thereof complained against it," is not defective be­
cause in the title of the case therein the name of the defendant 
originally sued appeared, and not the name of the one admitting 
its operation of the car. 

Where a person was thrown from her seat in a trolley car to 
1he ground and injured by a rush of passengers, or by the 
sudden stopping of the car, a verdict for $5,000 was excessive, in 
the absence of a showing that the injuries were permanent.­
(Spofford v. Rhode Island Suburban Ry. Co., 69 At!. Rep., 2. ) 

Rhode Island.-Stree t Railroads-Collision with Pedestrian 
-Proximate Cause-Question for Jury. 

Whether the negligence of the motorman was the proximate 
cause of the injury, making the railroad company liable, not­
withstanding the negligence of the pedestrian, is a question for 
the jury, where on a street 50 ft wide, there being no other 
pedestrians, cars, or vehicles in sight, a child started to run 
across the street, when a street car, which was late and running­
at a speed of 12 to 15 miles an hour, was 50 ft. away, and was 
struck by the car, which had given no warning signal, and went 
120 ft. beyond the place of collision before it was stopped.­
( Gormley v. Union R. Co., 67 At!. Rep., 584.) 

Texas.-Trial - Instructions - R efusal-Propriety-N egli­
gence-Right of Recovery-Proximate Cause-Trial­
Instructions-Refusal-Propriety-Trial-Instructions­
Refusal-Propriety. 

In an action against a street railway company for injuries 
caused by a collision between a car and plaintiff's buggy, an 
instruction to find for plaintiff, if the accident occurred at a 
street intersection and the car was not under such complete 
control that it could be immediately stopped, was properly re­
fused, as eliminating the questions of proximate cause, con­
tributory negligence, and injury. 

No recovery may be had for negligence not proximately 
causing injury. 

In an action against a street railway company for injury 
caused by a collision between a car and plaintiff's buggy, an in­
struction to find for plaintiff, if the motorman did not sot1nd 
the bell at least 75 ft. before reaching the street intersection 
where the accident happened, and did not continue to sound it 
until the intersection was crossed, such failure being negligence 
per se, was properly refused, as ignoring lhe questions of proxi­
mate cause, contributory negligence, and injury. 

In an action against a street railway company for injury 
caused by a collision between a car and plaintiff's buggy, an 
instruction to find for plaintiffs regardless of whether they were 
guilty of contributory negligence, if the motorman discovered 
their peril in time to have prevented the accident and did not 
use all means in his power to prevent the accident consistent 
with safety to himself and passengers, was properly refused, as 
ignoring the question of injury. 

In an action against a street railway company for injury to a 
married woman, caused by a collision between a car and a 
buggy, an instruction to find for plaintiff, though the husband 
was guilty of negligence contributing to his injury, if the wife 
was not negligent, was properly refused, as assuming that she 
was injured.-(Feille et al. v. San Antonio Traction Co., 107 
S. W. Rep., 367.) 
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LONDON LETTER 

FROM OUR REG U LAR CORRES PONDENT 

T he Frari co- Hriti sh Exhibiti on un doub te dl y is th e m ost 
importa nt exhibiti on whieh ha s eve r bee n he ld in L ondon. 
It has an indirect bearing on t ram way work in so fa r a s it 
has added a mu ch needed stimulus to t he va ri ous t ram ways 
and elec tric railways leading to th e vie inity o f Sheph erd 's 
Bu sh, wh e re the exhibiti on is s itua ted. The ex hibiti on eov­
er s about 140 ae res, and is mueh m ore com p r ehensive than 
anythin g hitherto seen in London, and eo m pa res very favor­
ably with any of th e exhibitions held in Pari s. In faet , i t 
might fittin g ly be eompared w ith th e W orld's Fair h eld in 
Chicago in 1893. T he W hite City, g iven good w eather , w ill 
undoubtedly fo rm one of t he g rea test of London 's m any a t­
tracti ons. The various pal aces and buildings a r e ve ry we ll 
laid out . The s t adium itse lf, w hieh seat s m o r e than 100,000 
peopl e, is th e la rges t se lf-cont ain ed g round fo r sport s s ince 
th e days of anci en t Rom e. T he eleetr ical di sp lay is not 
elaborate, but in the M achin e ry Hall mue h machin ery of 
inte rest t o tramway:; and ra il ways is be in g exhib ited. It is 
interes ting to not e that the exhibiti on has at least a ffo rded a 
suitable opportuni ty for th e Ce n t ra l L ondon Rail way (which 
operates th e ori g inal "Twopenny T ube") to m ake a lo op 
at th e w es tern end of its r oute. H ither to t he tube has com e 
to th e surfac e near th e powe r house, w here a la rg e ya rd 
with ca r h ouses is locat ed. To accom modat e visito rs to the 
exhibiti on th e eompany has utili zed th at porti on of th e r a il ­
way which com es to th e surfa ee, and ha s a d ded a loop so 
that th e trains c om e o n th e surface t o th e ve ry gat es of the 
exhibition. In anti eip ati on of th e expos it io n tra ffi c, the 
company ha s in sta lled a new 2000-kw unit, eonsistin g of a 
horizontal cross-eom pound eng in e built b y T. Musgrave & 
Sons, of Bolton, and a three-ph ase r evolvin g fie ld a lterna to r 
manufactured by th e Briti sh Thom son-H ouston Compan y. 
of Rugby. The H amm er sm ith & City Railway and the 
L ondon & North W es tern Railway have a lso built n ew 
stati ons in the imm edia t e vicinity, and t he L ondon County 
Council is compl etin g a system of tram ways in Wood Lane, 
wh ere th er e is an ent rance t o th e g r ound s, so as to improve 
the faciliti es fo r ge ttin g to and fr om th e exhibiti on. The 
t erminus of the L ondon U nited Tra m ways whi ch has a l­
ways been at Sheph erd' s Bush is a lso useful to visit o r s fro m 
the w est and southwest of L ondon, and an ent r ance has 
been made to th e exhibiti on from Uxbridge Road by m eans 
of a covered way, supported by st ee l column s. It ex tends 
over th e fr eight ya rds of railways in th a t vicinity, over th e 
Central Londo n Railway ex ten sion and on to th e W ood 
Lane entrance, th e wh ole fo rmin g an app roac h m o re th an 
ha lf a mil e long and 70 ft . wide. l\1ore t han £30,000 w as 
sp ent on the lighting features. Som e 2000 a r c lamp s ar e 
used. Current is taken from the va ri ou s b orough council s 
w hich have powers in th at part of L ondon. Severa l sub­
stations have bee n erect ed in th e exhibition. ~ 

London is once m or e in th e throes of electric power b ill s, 
and mu ch time is b eing taken up by Lo rd Cr om er 's Com ­
mittee of the Hou se of Lords in con sidering the fir s t of th e 
three bills depos ited in Parli am ent fo r con sidera ti on thi s 
sessi on. The one which is receivin g a tt en tion at presen t 
is tha t for which H. F. P a rsha ll and Robert Ha mmond a re 
acting as chi ef en gin eers. Ther e is n othing ve ry differ ent 
in it from th e orig inal Me r z Bill, and Mr. P arsha ll s ta t ed 
before th e commit te e that it was th e in tenti o n of th e com ­
pany, should th e bill be passed, t o er ec t a station a t Barking 
with a capacity of 60,000 kw and ultimat ely of 120,000 k w, 
th e to ta l expenditure on the fir s t s tage b eing £2,600,000 and 
for th e completed st ati on £ 4,270,000. T hree-phase curren t 
a t 15,000 volt s and a fr equency of 50 cycles would be trans­
mitted t o 14 substati ons connec t ed by duplica te m ain s. A ll 
the prices given by M r. P a r shall are based upon es tima tes 
made by r esponsible fi rm s g lad t o ca rry out the work a t th e 
pric es g iven. The Oppositi on tri ed to m ake mu ch of the 
point of all London b eing dependent fo r its li gh ting and 
power on on e g eneratin g s tation, n one of th e bi g citi es of 
the world being de pe ndent up on on e o r eve n two st a ti on s. 
Robert Hammond said he did not con side r th e linkin g up of 
the existing s t ati ons as an effic ient sc hem e fo r Lond on, and 
tha t th e prese nt sch em e w ould do fo r London w ha t N iaga ra 
had done for the t errito ry nea r N iagara Fall s. H is opinion 
is that it ,vould be m or e economica l fo r the p resent co m­
pani es to t ake th eir futur e supply in bulk from th e pro­
m oter s than to ex tend th eir own work s. In thi s conn ec ti on 
it m ay be st at ed that th e second bill t o be con side red by the 

t sam e committee is prom oted by eight of the ex is t in g Lon­
don electric li ghtin g companies which de sire to link t h eir 
s tati ons and cr ea te a j o in t committee t o m anage the va ri ous 
undertakings as one. The third bill is a m odi fic ati on of th e 
second. It w as promoted by only a few of t he W est E nd 
electric li g hting compani es. 

\Vith r egard to th e L ondon County Council tram way sys-

tem th er e is no t m uch to repnr t. It is to b e regrette d th at 
up to t he tim e of wr iti n g t he G. B. ~urfaee contaet sy~tc m 
in t h <: l\Iik End Road had no t ber n put in to effective opera­
t ion. Experim enta l cars are bein g run over th e sys t em, 
however, and defects corree ted. A numb er of t he cars 
have bee n equ ipp ed by t he Couneil, but no defini te result s 
have yet be <: n aeh ieved. T his is imp ortant , as it a ffec t s 
m any lin es con temp lated in t he north of L ondon. 

A not he r fa ta l t r am w ay accident o ecu r r ed durin g t he 
m on th , thi s time on t he Bou rnem outh tra m way sy,- t em. 
S even peop le w er e k illed and many in jured. T he acc ident 
oecurred w hile d esce ndi ng P oo le H ill , whic h is a ~<:ve re 
gra de wit h seve ra l s har p curves. T he car w ent ove r a 20-ft. 
em ba nkment and broke it s w ay through branch es o f 
overhan g ing trees. It wou ld see m to b e ano th er tale of 
defee t ive b rak es o r ineffec ti ve operati on of th e brakes. An 
inquiry is being he ld by t he Boa rd of Trade, and it would 
appear, a lt houg h t he evid en ee is som ewha t contradicto ry, 
that t he brakes or b rake shoes w ere not in perfec t conditi on 
and were prevent ed from acting effecti ve ly. 

J. B. Ham il t on, mana ger of t he L ee ds Corporati on T ra m­
ways, is once m o re to be cong ra tu la t ed on t heir success. 
D uring t he pas t year t he g ro ss reve nue am ounted to £ 340,-
368, w hi le the gross expenditur e amoun ted to £177,316, 
leavin g a g ross p r ofit of £ 163,05 I , an d aft er dedueti n g ra t es 
and tax es a nd sinkin g fund cha rges a net p r o fit of £64, 246 
is left. Durin g t he y ea r nea r ly 76,000,000 passe nge r s wer e 
car r ied and the ears ran nearly 7,700,000 ear -mile s, the far es 
wo rki ng out at ab ou t 10½ d a car-mi le. 

T he M idland Rail way Company has j ust inaugurated elec­
t ri c tract ion on par t of its elect ri fi ed lines, t he electrical 
workin g being for t he prese n t eonfin ed to t he Morecambe 
and H ey sham b r anc h. Th e train s a re compose d o f three 
cars, a motor coach aecomm odatin g 75 sea ted passenge rs 
and two t ra ile r ca r s w ith 56 seats in each. T he M orecambe­
Heys ham line is th e fi r s t railway in England to be w orked 
on t he sing le-p hase sys tem, w hich has a lso been adopted by 
t he Bri ght on fo r its Sout h London elect r ifie a t ion. 

A pplicatio n has bee n made t o t he Boa rd o f Trade for an 
inspecti on of t he por tion of t he new Dalmuir t o B a ll och 
T ram way betwee n D umba rton ,ind A lexand ri a, with t he 
view of having thi s seLt ion ope ned fo r passen g er traffic . 
T h e contrac t or s fo r t he undertaking, J. G. W hite & Co. , 
Ltd., a r e now pushing ahead w ith th e sect ion of t he scheme 
bet ween D umbarto n an d Dalmuir, and expect to fin ish this 
po rtion, as we ll as t hat betwee n A lexandria, J am es t o wn and 
Ball och , ea rly in June. 

By the linkin g up of Rocheste r, Ch atham, Gilling ham and 
Rainh am with a tram way service opened about Eas ter, it is 
poss ible, w it h th e except ion of a few m iles, t o trave l o n 
t ram s fro m mi d-Ke nt to London. Star t in g from Rainh am, 
a town ship littl e to t he w est of Sit t ingbourn e, one can trave l 
by tram to th e top of S t rood H ill , Rochester, from w hich 
sp o t a five-mile walk w ill t ake on e to Gravese nd. Ther e 
t he tram can be t aken to Swan scombe, wh er e a o ne-m ile 
w alk will r each the tram s aga in, whic h con tinue t h roug h 
D art fo rd to London. 

The p resident of the Board o f T rade ha s appoin ted a 
c ommittee, consist ing of G. R. A skwith , K. C.; Sir J oh n 
Gavey , K. T., C. B. ; Dr. R. T. Glazebro oke, R. S.; Majo r 
P. A. l\I acl\i ah on , F. R. S. ; Major W. A. J . O 'Meara, R. E. , 
C. l\I. G. , and A. P. Trot t er , to p repare a progr am for 
th e consideration of the de legates to t he Intern at ion al Con­
fe rence on E lectrical U ni ts and Standa rds, t o be held in 
London in t he ensuin g autumn, and of niakin g a rrange­
m ent s fo r the r eception and as sembly of t he d elegates a t­
t endin g t he confe rence. 

De finit e action ha s at last bee n taken in r eg a rd to t he 
layi n g of t r am ways to link Sadd leworth and M os eley with 
the Oldham sys t em. A p ro sp ectu s w ill s hor tly be issued. 
and has a lrea dy b een fi led w ith the Regis trar of J o in t Stock 
Comp ani es, in connecti on w ith t he O ldh am and Saddleworth 
D istri ct Tram ways Company, L imited. T he sha re capita l is 
to be £ 100,000, divided in t o 50,000 6 per cent cumulative 
p referenc e sha res of £ 1 each , and 50,000 ordinary shares of 
£ 1 eac h. I t is a lso proposed to ra ise £100,000 in 4 p e r ce nt 
m ortgage deb en t u re s tock. T he consult in g en gineers a re 
S ir D ougla s Fox and Partner s, Lon don, and t he r esident 
eng inee r R obert Blackm or e. The g en erat in g s ta ti on w ill be 
a t S ta lyb ri dge. T he sch em e provides for the laying of 4½ 
mil es of tram ways, starting at t he lVI oss ley bounda ry at 
Roya l George and pass ing t h roug h Fri ez land, \ Vate r sid e, 
Green fie ld, Upperm ill and Dobcross to th e m ain stree t in 
D elph. A second len g th of 2½ m iles s tarts at Gree n fie ld 
and links up w it h Springhead, and a third leng th cou ple s up 
Sp ringhead and M ossley. The Stalybridge, H yde, Moss ley 
and Duki nfield J o int Tram ways Board have ag ree d to sup ­
ply the electric cu r rent at 1% d clown to 1d unit , aceo rdin g to 
t he qnan tity n se d. A favo rabl e a rrangem en t has bee n · m ade 
wi th the jo int board fo r runn ing power s o ver th e sys tem, 
w hic h ha s a lengt h o f 27 mile s. .-\. C. S. 
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News of Electric Railways 
Indiana State Tax Board Fixes Traction Values 

T he Ind iana State Tax I3 oard has mad e a slig ht r educ­
ti on in th e va luat ion of traction properties. T he board 
closed it s firs t sess ion May 26. The to tal valuation placed 
on traetion prop erties for 1907 was $21,133,614. I n 1908 it 
was $21,ro...i,587. Reduction s in the ass essment s wer e made 
for sev era l reasons. In a number of cases it was shown 
tha t comp etition had affected th e ea rnings of the lines; in 
o ther case~ business depress ion had affee te d earnin gs. Sev­
era l compani es in Southern Indiana and one company in 
No rth ea stern Indiana suffered h eavy losses on account of 
hi gh w ate r. The principal companies w er e assessed as 
follow s: 

Indiana Union Tract ion Company ........... . 
Ft. 'vVayne & \Vaba,h Vall ey Traction Company 
T erre Haute, Indianapolis & Eastern Traction 

Company ............................. . 
I nd ianapolis & Southern Traction Company .. . 
Indianapolis, Columbus & Southern Traction 

Company ... .......................... . 
Indianapolis Traction & T erminal Comp:m y .. . 
In<lianapoli s Stree t Railway Company ....... . 

190 ; . 
$3,689,563 

I ,566,235 

398,550 
1,42 0,75 0 
6,066,360 

New England Street Railway Club 

1908. 
$3,555,457 

1,575,575 

3,074,074 
62.;,477 

531,045 
1,27.;,591 
5,861,170 

The :.\lay meeting of the New England St reet Rai lway 
Clt1b was hclcl at t he Worees ter Polvtech ni c Institute on 
~fay 26. About 150 m emb er s and gues t s assembled a t 5 p. m. 
at Park Squa re, Boston. w h ere four sp ecial ears of the Bos­
to n & Worces ter Stree t Railway w ere waitin g. Through 
the court esy of the Boston E leva ted Railway, the Boston 
& \Vorces ter Street Railway a nd th e Worcester Con soli ­
dated Stree t Rai lway the elub was g iven a complimentary 
trip from Park Square to t he Worc est er P o lyt echnic In sti ­
tute and return. Lunch wa s served and the party arrived 
at W orces ter about ~:15. w here it was m et by Professor 
Smith, Professor Rich ey and I nstrueto r Adams, of the 
E lec trical E ng ineering D epartment. 

l\rr. Adams ent ertain ed th e m emb ers with som e hig h­
vo ltage experiments in the m ain lec ture room. In sulat or 
tes t s w ere m ade with potentials of from 100.000 vo lts to 
125,000 volts, showin g the charact er of t h e discha rge over 
and around th e in sula tor. A parallel wire demonstration 
was a lso m ade, showing the te ndency of a high -vo ltage arc 
to ascend as in t he horn typ e of lig htnin g arrester. Di s­
charges between g lass tubes completed the di sp lay. Pro­
fessor Ri ehey explained t he purpose and equipm ent of the 
laboratories and the m embers made an in spect io n of t he 
faci li tie s avai labl e fo r instruction and experim ent. The 
te st car was shown in operat ion on its stand and an oscil­
lograph and motor-stand test w ere both in service. A t 
9 p. m. the party boarded th e special cars. E. G. Connette. 
general manager Worcester Consolidate cl Street Ra ilwav, 
being prese nt as ho,-t. -

The Strike in Cleveland 

Efforts to settl e the strike of employees of the 1Iunicipal 
Traction Company, of Cleveland, have fail ed. President Du­
Pont holds to his dete rmination to give the new men the prefer­
ence in regard to seniority rights. T here is little violence. 
The men have turn ed their attention to the refer endum work 
and will attempt to accomplish the ir purpose by this means. 

President DuPo.nt is quoted as stating that cars have been 
operated on schedules. The receipts have been somewhat less 
than normal, but this has probably resulted from the fact tha t 
t he s team roads are carrying many people who under other 
ci rcumstances would patronize the local lines. Cars were 
started on Detroit Avenue and other West Side streets the 
latter part of last week. The New York, Chicago & St. Louis 
Railroad had been carrying most of the passengers from the 
western section of the city up to that time. 

The names on the petitions for a referendum vote on the 
securi ty franchise are being compared with the registration 
books as rapidly as possible by a large force from the city 
clerk's office. As there are more than 26,000 names to be 
checked and compared, it may take a m·onth to complete 
the task. 

It is said that Mayor Johnson is writing to each voter, asking 
if he signed the petition. Several members of the City Council 
have expressed themselves in favor of having an early vote, in 
o rder that busin ess m ay go forward eith er under the new 
company or "the old one, as decided by the vote. 

Wisconsin Tax Commission Announces Valuations 

T he \Visconsin Tax Commission announces that it has fixed 
the preliminary valuation of the property of street railway com­
vanies and light, heat and power companies in Wisconsin at 
$36,098,000. T hi s is the first time the commission has fixed the 
value o f property of these companies, and the figures are sub­
j eet to change after hearings to be held between now and 
July r. T he preliminary valuat ions follow: 

As hl~n?, Lig_ht, ~ower & Stree t R ailway Company ........... . 
Beloit I ractton Company ................. . ................. . 
Chippewa Valley Rail way, Li ght & P ower Company ......... . 
Duluth Street Railway Company ............ . .............. . 
Eastern Wi sconsin Rail way & Light Compan y ............... . 
Green Bay Traction Company .......... .. .................. . 
l anesville Street Railway Company ........................ . 
i(enosha E lectric Railway Company ...... .... ............... . 
La Crosse & Onalaska Street Rail way Company .............. . 
Manitow oc & Northern Traction Co mpany .................. . 
Menomin ee & Marinette Light & Tracti on Company ......... . 
M errill Railway & Lightin g Company ......... .......... ... . 
~Tilwaukee Electric Railway & Light Company .............. . 
~1ilwau kee Light, Heat & Traction Company ............... . . 
Milwaukee Northern Railway Company ..................... . 
Rockford & Interurban Railwa y Company .................. . 
S heboygan Li ght, P ower & Railway Company ................ . 
Southe rn 'v\'i~consin Railway Company ........ ......... ..... . 
Twin City Gen eral F. lectric Company ....•............ : ..... . 
\ Vaupaca Electric Light & Rail way Company .......... : ..... . 
\\" ausau Street R ailw ay Company .......................... . 
\Vinnebago Traction Company ........................ ..... . 
\\" isconsin Traction, Li ght , H eat & Power Company ......... . 

$140,000 
j0,000 

750,000 
900,0 00 
750,000 
900,000 

40,000 
200,000 

18,00 0 
145,000 
230,000 
180,000 

22,000,000 
5,2 00,000 

560,000 
325,000 
650,000 
675,000 

60,00 0 
85,000 
70,000 

625,000 
1,025,000 

Plans Announced by the Tidewater Company 

Th e Birming ham & Gulf Rai lway & NaYigation Com pany, 
w hi ch is contro ll ed by th e Tidewat er Development Com­
pany, has fi led a m ortgage fo r $ro,ooo,ooo at Tuscaloosa, 
.Ala., the proceeds of w hich w ill be use d to carry out the 
eomp any 's plans for an elec tric railway from Tuscaloosa to 
Gadsden, A la., via Birmin g ham, and a barge line on the 
vVar rior and Tombigbee rivers. The company has the Tus­
caloosa B elt Railway as a nucleus for its system, having 
pu rchas ed that lin e las t y ear. With this projected railroad 
and the barge line it is intended t o es tabli sh a n ew route 
for Alabama coal to the Gulf, Mobile being the obj ective 
por t of shipment. Henry S. Thompson, of New York, is 
presi dent of the company. J. A. Vandegrift, of Tu scaloosa 
an d P hiladelphia, is gen era l manage r. The b elt line is now 
operated by steam locomo tives, but it will be the first sec­
tion of the through road to be worked with electricity. 

J. M. D ewberry, vice-presid ent, is quoted in a r eport from 
Birmingham as saying that the conversion of th e Tusca­
loosa Belt Railway to an elec tric railway, which was begun 
last fall, will be completed within two o r three months, 
w h en construction will begin on the main lin e in Birming­
ham, wo rking toward East Lake and Bessemer. Construc­
tion will be continued in both direction s until the line is 
complete d from Gadsden to Tuscaloosa, 170 miles, including 
double tracks in the Birmingham di strict, side-tracks, etc. 
The locati on surveys have been completed, most of the pri­
va t e right of way is assured and all the city fr anc hises are 
obtained. The bo nds were taken by Morris Bros., of Phila­
de lphia, and G eorge D avidson Rogers, of N ew York City. 
The Carnegie Trust Comp any, of New York, is trustee of 
the m ortgage. 

Mr. Dewberry is quoted as sayi ng: "The entire transpor­
ta ti on lin e is to be an elec tric railway from Gadsden through 
the Birmingham district to Tuscaloosa, and from that city 
by water t o Mobile and New Orleans. The company will 
a lso opera te s t eamboats on the Alabama River from Mont­
gom ery to Mobile and a line of steamers from Mobile 
throug h the Mississippi Sound to New Orleans. An option 
has been sec ured on Dauphin Island, near Mobile, for $70,-
000 with the object of making that place the export terminal. 
The company proposes to operate altogether about 850 miles 
of steamboat and barge line between Tuscaloosa, Mobile 
and New Orleans, and also between Mobile, S elma and 
Montgomery. The electric railway will make connections 
with the principal trunk line railroads of the South." 

The officers of the Birmingham & Gulf Railway & Navi­
gation Company are: Henry S. Thompson, New York, .. 
N. Y,. president; J. M. Dewberry, Birmingham, Ala., vice­
president; George D. Rogers, New York, N. Y., secretary 
and treasurer; E. T. Brackett, president Adirondack Trust 
Company, Saratoga Springs, N. Y.; J. M. Dewberry, presi­
dent T.idewater Development Company, Birmingham, Ala.; 
Charles C. Dickinson, president Carnegie Trust Company, 
:--Jew York, N. Y.; Eugene F. Enslen, cashier Jefferson 
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County Savings Bank; Forney J oh nsto n, uf Cam pbe ll & 
Johns t on, a ttorneys, both oi Bir min g ha m , Ala.; F. z. l\1a­
guire, R obert B. Moo rhea d, Carn egie T ru st Company, both 
of N ew York, N . Y.; J a m es IL Morris, o f Mo rri s Bros., 
P hiladelphia, P a.; Geo. D . Rogers, He nry S. Thom pson, 
vic e-pres ident G lob e & Rutgers F ire In sura nce Co mp any, 
both of New Y ork, N. Y.; J . A. Vandegrift , pres iden t Bir­
ming ham & Gulf Con struc t'i on Co m pa ny, T u sca loosa, A la.; 
W . H. W oo din, vice-presiden t Am eri can Car & Foun dry 
Com pany, New Yo rk, dir ec to r s. 

August Belmont on Short-Term Franchises 

Discuss ing the fa ilure of Governor H ughes of New York to 
sign the Robinson rapid transi t bill, August Belmont, chairman 
of the board of the Interborough Rapid Transit Company, sa id 
before the Brooklyn League last week: 

" It is absolutely impossible to construct a subway under the 
presen t condi t ions, and anybody who says that priva te capital 
can do the work as things are at presen t says something that is 
absolutely not so. T he Governor has vetoed the Robinson bi ll , 
which sought to lengthen the per iod of franchise terms m'lder 
which con struct ing companies could operate the roads. T here 
is not one single in terest that could be induced to undertake 
the operation of a road on a short-time franchi se. As far back 
as 1906 I called the attention of Speaker Wadsworth of the 
State L egislature to the weak points in the E lsberg law, which 
was then under consideration by both honses in Albany, saying 
a t the time that the city would be injured if the E lsberg bili 
became a law. 

"Private capital cannot be invested with prnfit in any proposi­
tion under a sho rt-te rm franc hise agreement, and I said then, as 
I say now, that the E lsberg bill is the rankest folly, which wa~ 
aimed at the corporations at a time when certain persons were 
trying to become popular by attacking cor porations. The pur­
pose o f those who advocated the measures was to reduce the co­
o·pera tion which public service corporations could give in the 
solutions of the big problems and force municipal operation on 
the city. l\lunicipal operation is a very burdensome proposition 
from the viewpoin t of taxation, as the ferry proposition has 
amply dem onstrated. 

"You can put out of your mind any idea of private capi tal 
interesting itself in short-term fra nchise propositions. It migh t 
be possible to build a road, but it will never be possible to equip 
and operate it, fo r the equipment is often half the cost. The 
Interborough R apid T ransit Company spent $35,000,000 o-r 
$40,000,000 on its equipment, and how can you expect capitalists 
to invest that amount fo r only 20 years? Y 011 must insure at 
least the return of the capital invested. If the city can build a 
subway it cannot lease it on a basis of cost so that the city wi ll 
get its money back, because it could not possibly be operated 
at such a high franchise figure. T hen, if the city is to stand 
the cost and lease out the subway much below the figure, so 
that a concern can afford to r un it, that is a different matter, 
and you then have a sinking fun d proposit ion on your hands. 
T he fact is you arc against a very awkward proposition." 

Affairs in New York 

T h e P u blic Ser vice Commission of th e Fir~t Di,-,trict o f 
New Y ork h as asked the b oa r d of es tim at e to approp r iate 
$2,850,000 fo r the pa rti a l construction of each of t h e d ivi­
si on s o f t h e Fourth Avenue subway. As each div ision is 
p a rti a lly con stru ct ed , a fu rt her sum toward comp letin g it 
will b e r equested. T hus th e wor k can uni fo r m ly go on in 
each sec ti on, in stead of comp leting on ly one sect ion at a 
time, and m akin g it poss ibl e to abandon t h e oth ers. 

E. P . B r ya n , president o f t h e In terborou gh Rap id T ransit 
Co m pan y, in a lette r under da t e of May 29 to t h e P ub lic 
Se r vice Commiss ion, requests th e co mmiss ion to act upon 
t h e suggestion s of th e comp any em bodied in a previou s let­
t er r egardin g t h e purch ase by th e city of t h e S t einway 
tunn el, conn ect in g l\Ianhat tan a n d Quee n s. T h e commis­
sion n eve r t oo k a ny ac ti on on t hese su gges t io n s becau se it 
lack ed jur isdicti on in t h e pr emi ses. Mr. Br yan n ow call ;; 
a tten t ion to th e fa ct th a t Govern or Hughes h as sig n ed t h e 
F rawley b ill •empowerin g t h e commis sion, wi th t h e co n s en t 
of the b oard o f estima te, t o open negotia tion s fo r th e p u r .. 
ch ase of th e tunnel. Chairman Willc ox, of t h e commission. 
som e time ago a nn ounced th at while h e r ea li zed t h e im por­
tan ce o f thi s link conn ec tin g Qu eens an d Manhatt an , h e 
beli eved t hat in vi ew of th e city ' s crippled fi n a nces, a ll t h e 
m oney available sh ould be u sed in deve lopin g th e subway 
sys t em s w hi ch h ave already b ee n la id out. T his work, h e 
said a t th e time, h e th oug ht was of more impor tance t h a n 
th e purch ase a nd ope ra tion of t h e S t ein way tunn el by th e 
municip ali ty. 

M r. Bryan incloses in hi s lett er the t ext of t he Feb. 27 
pro pos ition. T hi s provid es fo r th e pu rc h ase of th e tunn el 

hy t he city at $7,239,476.50, its co~t to the In tcrborough 
Company. T he company is w illin g to accept payment in 
4 per cent bonds of t he City of New York at par, and sug­
gests t hat an operating agreement for 25 years b e entered 
in to by th e city w ith the New York & Queen s Connty Rai l­
way to opera t e th e tunn el in co nn ection with its surface 
lin es in Quee n s. T h e expenses of o pera ti on , it is sug­
ges t ed, should be fixed by agreem ent at a n arb it rary sum, 
one-half to be paid by the ci ty and one-h a lf by the com­
pany. A sin g le fare of s cents is t o be ch a rged between 
~ew York and a ny p oint on the New York & Queens 
County sys t em. 

The Brooklyn Rapid 'fi-ansit Company has issued the follow­
in g statement of the reason o f the company for declining to 
avail it self of the opport unity to run trains in the $ro,ooo,ooo 
~ubway loop, now building, to connect the two bridges: 

"The officers of the Brooklyn Rap id Transit Company have 
presented to the m embers of the commission informally facts 
and figures concerning the effect of the operat ion of the Center 
Street loop co nnecting the Brooklyn and Williamsburg bridges. 
\Ve ar<! convinced that, with their knowledge of the fina ncia l 
and physica l di fficu ltie., with the proposed Center Street bridge 
subway a nd the connect ions to it from the th ree bridges, the 
transportation interests of Brooklyn will be carefully considered. 
Vv'hether or not the tran sportation interests in Brooklyn can best 
be se rved by the Manhattan lines enteri ng Brooklyn, or the 
Brooklyn lines entering :Manhattan, is a matter which can only 
be determined after more careful consideration." 

The construction of a subway from the Williamsburg Bridge 
to Lafayette Avenue, Brooklyn; the building of another tunnel 
under i.he East River at Beekman Street, and the diversion of 
the proposed Broadway and Lexington Avenue line so as to 
take in the Center Street loop line are some of the schemes pro­
posed, now that the Brooklyn Rapid Transit Company has re· 
fused to operate the loop subway connecting the Brooklyn and 
the \Villiamsburg bridges. 

T he Interborough Rapid Transit Company has applied to the 
P ubl ic Service Commission, First District, fo r authority to use 
the fi rst section of the Fourth Avenue subway, Brooklyn, and 
the Manhattan Bridge, now under const ruction , for an exten­
sion of the company's subway system. The application has 
been referred to th e committee of the whole. 

A t a h earin g J un e 2 before Commissioner Maltbie on a 
proposed order that the compa ni es und er the jurisdiction of 
t h e commission should supply the commi ssion with plans 
of all n ew cars, brakes, fend ers and oth er ap purtenances of 
r o lling s tock to be purchased b efo r e such accessories were 
bought , the r eprese nta tiYes of th e compani es protested 
against promulgation of t h e o rder. The matter was fi nally 
se ttled by a proposa l from l\ Ir. Maltbie t h at th e compani es 
furnish th e plans afte r. in c;teacl o f b efore, purchase of the 
material. 

Line Between Brantfo rd and Ham ilton , Ont., Opened.­
T he B ra ntford & I-Iamilton Electric Ra ilway, between 
Brantford and Ham il ton, Ont., h as been open ed. 

Canadian Pacific Rai lway to Electrify Westminster Junc­
tion Line.-T h e Canadian Pacific Railway is a rrangin g t o 
elec t r ify it s line between New W estmin ster , B. C., a nd 
\Ves tminster Junction next year. 

Connecticut Commissioners I n spectin g R ailroads.-Th e 
Conn ect icu t B oa rd of Ra il road Commiss ion ers is making its 
ann ua l in sp ec tion of elec tri c railways. Last ,v ee k the m em ­
be rs of th e b oa rd in spected many of t he lin es in the w estern 
pa r t of t h e State, in cludin g the properties operated by the 
Connecti cut Company in \Villimantic, No r wic h and New 
L ondon. 

Illinois University B ulletins.- The first ed ition of Bu ll etin 
Xo. 15 of th e Engin ee r ing Experiment Station, "How to 
Burn I lli n o is Coal \ Vit hout Smo ke," by L. P. Brecken­
ridge, was pub lish ed in D ece mber, 1907, but on account of 
th e large numbe r of r equests fo r it, a second edit ion of 
10,000 copies ha s ju st been issued. .\ few pages a re de­
voted to the princ ipl es of co mbust ion and the losses due 
t o sm okin g chimn eys, but th e larger part of t h e bulletin 
r ela t es t o th e constructive feat ures of those boiler settings 
and furn aces that have been fo und practically sm okeless in 
op era t ion at the power plant and in the experiment stat ion 
at t h e University of Illino is. The leadin g d im ens ions of 
th e se ttin gs a nd furnaces are g iven and sectiona l cuts show 
t h e general character of th e settin gs. vVh ile t h e smokeless 
burnin g of I ll in oi:- coa ls furni sh es the main discu"s ion, the 
pr inc ip les and methods exp la in ed apply cqna ll y we ll to the 
burnin g of all kind s of so ft coal. Copies of thi s bulletin 
may b e obtain ed g rati s up on app licat io n to the direct or, 
E n gin eering Experiment Stat ion, Urbana, Ill. 

Springfiel d ( Ill .) Franchise Q uestioned.-Quo warranto 
proceedings have been begun in lhc Sangamon Circuit Cou rt, 
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Springfieill , by the S tate's At to rney to determine the life of 
,ert ain franch ises under which the Springfield _Consolidated 
Railway is operating. 

Fender Test in Toronto.-The Toronto Railway Com­
pany h as sugges t ed that thr ee expe rt s outs id e th e Prov­
ince of Ontario be se lected to make a t es t of fender s in 
th e presen ce of th e O nt a ri o Railway & Municipal Board, 
agree ing to aeeep t t he decision o f the b oard. 

Inquiry Into Philadelphia Accident.-The Pennsylvania 
Ra il roacl Commission is invest iga ting an acc ident that oc­
c urred ;\ fay 2..J. o n t he Ches tnut Hill divi sion of the Phila­
d elphia Rapid Tran sit Comp any. According to the state­
ment m ade to Cha rl es 0. Kruger, second vice-president and 
general m anager of th e comp any, by th e mot orman of the 
car, t h e acc ident was du e tn the fac t that a pa ssenger tam­
pe r ed with the r ea r brake. 

Grade Crossing Protector Tested in Toledo.-Represe nta­
tives of the Lake Shore & l\lichigan Southern and the Michi­
gan Ce ntra l 'railroads, in a conference with o ffici a ls of th.e 
s tr ee t railways in To ledo, O hi o, agree d up o n a safety devic e 
for g rade crossin gs in the city which will be submitted to th e 
O hi o Railroad Commi ss ion, a nd, if approved, will b e u se d. 
The det ail 'i of th e plan will no t b e announced until th e 
Rail road Commission passes up on th em. 

John I. Beggs Addresses Students at Madison, Wis.­
John I. Beggs, pres ident and general m a na ge r of The Mil­
waukee (Wis.) E lect ric Railway & Light Company. ad­
dressed the s tudent s of Prof. B. H. Meyer at th e University 
of Wisconsin, l\fadi son, Wis., May 27, o n r ailway problem -;. 
l\ I r. Beggs talked of th e difficulties encount er ed in provid­
in g tran sportati on. pa rti cul arly in the cities, and of th e 
de\'e lop m ent of th e elec tric railway. 

Disorder Follows Chester Strike.-The di so rd er that has 
marked the st rike of the employees of the Ch es ter Traction 
Company was r enewe d Jun e 2 when three of the company's 
ears w er e damaged by dynamit e. Two ca rs were wrecked 
on Savill e Avenue, in Eddystone, and a third at Palmer 's 
Corn er, on the Media divi s ion, outside the city. The car at 
the la tt er point wa s badly damage d. Two passengers were 
carri ed o n one of th e ca r s. but neith er person was hurt. 

Road Between Lima and Toledo to Be Opened Soon.­
The O hio El ectric Railway expects t o have the road be­
twe en Lima and Toledo, O hio, in operation n o t lat er th an 
June 15. Officials of the company in sp ected a porti on of 
th e road a few days ago. Tt is po,;s ibl e t hat th e cars will 
be run over th e lin e of th e Maum ee Valley Railways & 
L ig ht Co mpany until th e n ew track betwee n Toledo and 
l\laumee is compl et ed. Three of th e new ca r s have bee n 
rece ived and are ready fo r ope ra tio n. 

Connecticut Valley Street Railway Changes Fares.-The 
Conn ecticut Valley Street Railway, of Greenfield, Mass .. 
ann ounced last week that in accordance with the r ecom ­
m endati ons of the Board of Railr oad Commissioner s, the 
schedule of fa res on th e Mill er s Falls division, beginning 
Jun e I, would b e as fo ll ows : R e~ular e31sh fa r es betwe en 
Turner s Fa ll s Lake Pleasant , Millers :ball s o r Montague 
w ill be two f~ r es of 6 ce nt s each. Workmen' s ticket s on 
this line will be w ithdraw n. It is int ended t o continue the 
coup on book bas is of ..J. 1/6 cent s. 

Deposit of Boston Elevated to Secure Abuttors Recov­
ered.-The full bench of the M assachusetts Supreme Court 
<li smi sse d the Boston E levated Railway p etiti on to recove r 
$ 500,000 deposit ed w ith th e State Treasure r, at time of the 
constructi on of the elevated s tructure, to secure payment 
of cla ims of abutto rs. The comp any asse rted that, as a ll 
cla im s h ave been ,;e ttl ed. it wa s entitled to th e mon ey, but 
th e court rules th at, as th e company is s till engaged in the 
co nstruction of an el eva ted in Cambridge and of a subway 
approac h on W ashin gton Stree t. th e treasurer must re­
tain the fund. 

Appleton Line To Be Extended.-As a r esul~ of a confer­
ence between J ohn I. Beggs, of l\l ilwaukee, pre sident of th e 
Wisc on sin Tract ion , L ig ht , Heat & Power Company, Su­
perint endent E llis and the 11_1 embers of the Al?p leton B?ard 
of Public W orks May 30, 1t has bee n practically decided 
to ex tend th e lines of th e comp any to A ppleton to th e 
driving park and form a loop circling th e city about two 
mil es lon g. On Jun e 16 th e case against the company in 
which app licati on is mad e fo r a S ins tead of a IO-cent far e 
b etween A ppl et on and the Lake Winnebago r esorts comes 
up for se ttl em ent. The comp any will contend that owing 
to the expense of operating the lin e it can not afford a 
s-cen t fare. 

Franchise Conditions in Hamilton, Ont.-The special 
committee of the City Council, Hamilton, Ont., went over last 

week t he elauses in the proposed new agr eement with repre­
,;entatives o f th•.! Dominion Power & Transmission Company, 
Ltd. Several important matters were agreed on, subjeet to 
modification. The mileage will r emain as at present till the 
end of 1928. The company will be asked to put on 10 new 
double-t ruek cars the first yea r and ro for the next succeeding 
four years till 50 cars have been added. No ex tensions will 
be made during the last three years o f the franehise. T he 
company will he expected to spend $100,000 in 1908, $200,000 
in 1909, and $200,000 in 1910. One-third of the new extension-; 
will be made in eaeh of the first three years. 

Investigation of Relations Between Oil Companies and 
Railways.-Calvin Skinne r, superintendent of th e Seioto 
Vall ey Traction Company, of Columbus, Ohio, testified in 
New Y ork on May 29, in th e inves tigation which the Int er­
st a t e Comm eree Commis sion is makin g of the relations be­
tween th e Standard Oil Company and it s subsidiary com­
panies with th e railroads. Most of Mr. Skinner's testim on y 
r elat ed to his s team railroad expe ri enc es with the lubrica­
tion m eth od s and oils of the Galena Si gnal Oil Company, 
but incident a lly he m ention ed that the introduction by him 
of Galena m etho ds and mat erial on th e Scio to Valley sys­
t em had reduc ed lubricating eosts 3 to 4 eents per 1000 

· mile s run. The Seioto eompany pays 20 ce nt s per gallon. 

Bridge Suit Decided in Favor of Cincinnati Company.­
In a suit broug ht by Councilman K ellogg, as a taxpayer, 
against th e Cineinnati Traetion Company to enjoin it from 
co nstruetin g a bridge over Eastern Avenue, at Pendleton. 
fo r the purpose of earrying coal t o its power house near that 
place. the Common Pleas Court r end ered a d ecisi on in favor 
of th e defendant by consent, in order that the case may be 
c arried to th e Suprem e Court as quiekly as possible and 
the points brought out t es ted. Mr. Kellogg claims that 
the Council had no right to pass an ordinance allowing th e 
building of a bridge in a eertain locality, but that such an 
ordinance should be general in its character, allowing any 
o ne to build a bridge over any street, so long as the bridge 
did n o t int erfere with trav el on the street. In addition , it 
was elaimed that if a property owner has a right to build 
a bridge across a street simply because it does not inter­
fere with trave l. then the property owner does not need the 
consent of the · Couneil. The answer filed by the traction 
company and the city, which is made a party defendant, wa s 
to the effect that the structure eontemplated is to be sub­
s tantial and o rnamental and an improvement of great con­
ve n1ene e. 

Legislation Affecting Electric Railways 

New York.-The Asse mbly Committe e on Electricity, Gas 
& Water Supply has r epo rted th e Page-Wainwright bill. 
This bill provides that "a railroad corporation and a street 
railroad corporation shall not be required to establish 
through r outes o r j oint rates with eaeh other." 

Massachusetts.-A bill authorizing the New York, New 
Haven & Hartford Railroad to hold stock of the Boston & 
Maine Railroad until July 1, 1910, and to acquire additional 
Boston & Maine stock, but n ot to vote on the same, the 
Board of Railroad Commissione rs being made trustees with 
the right to vote the stoek, was agreed upon May 27 by 
th e committee on railroads of the Legislature. The House 
of Representatives ha s passed the bill to provide that 
railroads and street railways may issue additional stoe k 
a t a pric e fix ed by their stockholders and approved by the 
railroad commissioners. Before passage the bill was 
amended a t reques t of the Public Franchise League so that 
the commission er s shall refu se to sanction the issue if th e 
price is "so low as to be inconsistent with public interest." 

Boston Elevated-West End.-The bill authorizing the 
consolidation of the Boston Elevated and the West End has 
been sign ed. The Elevated Railway is authorized to increase 
its eapital stoek to an amount equal at par to the par value of 
the capital stoek of the West Encl Street Railway at the time of the 
purchase, · such new stock to consist of shares . of $100 each, 
divided into first preferred stock and second preferred stock, 
the par value of the first to equal the par value of the preferred 
,- tock of the West End Street Railway, and the par value of 
the second to equal the par value of the common stock of the 
\Vest Encl Street Railway. In short, holders of West End 
Street Railway preferred stock are to be offered 8 per cent first 
preferred of the Boston Elevated Railway, and West End Street 
Railway common shareholders 7 per cent second preferred of 
the Elevated Railway, thus maintaining the present dividel}ds 
paid under the leas~. It is estimate_d that the ann?al savmg 
in operating economies and lessened 111vestment required under 
the eonsQlidatiot1 will amount to $310,000 annually, a sum equal 
to 2 per cent on the present $13,300,000 Boston Elevated stock. 
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Financial and Corporate 
Stock and Money Markets 

N cw York, Jun e 2, 1908. 
Stocks li s ted on the Stock Exch a ng e have bee n hig her 

an d the s trength in prices has been accompa nie~ by a good 
vo lume of trading. The app ointment of a receiver for the 
\Vabash-Pittsburg Terminal Railway had been forecast for 
so Ion a- a tim e th at th e court proceedin gs did not influ ence 
the o-e~1era l market. Failure of this property to earn its 
fi.xeci"" charo-es was du e prim ari ly to the expen sive n ature 
of it s con;truction and th e physical inability of it s sin g le­
track outl et th e Wh ee lin g & Lake Erie Railroad, to handle 
the traffic 'ga th ered by th e terminal. lin es a t Pitt~burg. 
With the affa irs of the P ittsburg term111al property 111 the 
hand s of the courts the situ at ion affect in g the Gould sys­
tem of railways becomes less complic ated. 

The annual report of th e A m ~lga m ated Copper Co;11pany, 
s howing la rge ly reduced earnmgs as com pared with the 
previou s y ea r, had no advers~ effect. T h e ~tatement of 
views of th e present outl ook 111 the copper 111dustry was 
optimistic. In th e fiscal year ended Ap ril 30, 1908, tl_1 e n et 
income .was $6,680,556, as compa r ed with $14,154,400 111 the 
previous fiscal year. The r eport said that o n February I 
the surplu s stock of coppe r had practica!ly disappea~ed and 
that th e min es a re n ow ope rated at th eir fttll capacity. 

Another eve nt of imp orta nce, which did n ot influence 
prices of sec uriti es. was the a.nnoun ce m ent t? n b ~ha lf of t.he 
United States Steel Corporati o n of a r eductio n 111 the price 
of steel bars fr om $r.6o to $1.40 per roo lb. This corpora­
t ion a nd the large m anufacturers associa t ed in th e general 
movem ent to maintain prices fo ll ow in this act ion a r educ ­
tion made by th e smaller m a!rnfacturer s, '':'h o were securin g 
the busin ess o ffered by m a k111 g a conc ession from t h e pre­
vailing quotation. 

Rates for m oney continue low and the goin g rate for 
call fttnds on Stock Exchange collateral is 1¾ per ce nt. 
Time fund s range from 2½ per cent fo r 60 days to 4M per 
cent for loans extending beyond the turn of th e year, g1v 111 g 
evidence of th e excess of b a nker s ' balances. Se n t iment is 
divided concerning th e probability of hi g her rat es when th e 
demand for currency for crop moving purposes start s. 

Other Markets 

Trac tion securities li st ed in th e Philadelphia market have 
no t been active and h ave h eld on about th e leve l which 
they reached in the decline of the previous week. 

Securities of the United Railways & E lec tric Company, 
o f Baltimore have been ac tive on the Baltimo r e Stock Ex­
change. Th; r efunding 5 per cent bonds were lower, se llin g 
at 76¼ to 76¾, and the inc om e bonds were quot ed at so¾ 
to 51 ½, ex-coup on. 

Little tradin g took place on the Chic ago Stock Exchange 
in electric railway securities. Interest in the st~cks of th.e 
e levated railways ha s been reduced by th e cessa ti on of agi­
tation of consolidation. 

In th e Boston m arket th e re has been a lit tle trading in 
Boston Elevated Railway st oc k a t 133 to 135. 

Cleveland Electric Railw ay stock h eld between 50 and 51. 
Several roo-sha re lot s sold Jun e 1 a t 51, but the close was 
50, and th er e was n o chang~ on. Tuesday .. Wash~ngton, 
Baltimore & A nn ap oli s Electric Railway pool111 g ce rtificat es 
c lo se d a t 14, although th ey so ld a P?int or tw? lowe r durin g 
the week. Northe rn Ohio Traction & Light Company 
common h e ld a t 17 and A uro ra, E lg in & Chicago Railway 
common at 30 bid. 

Quotations for various traction sec uriti es as comp a red 
w ith las t week follow: 

i\Iay 26. 
American Railways Company, Philadelphia.............. 44 ½ 
Boston Elevated Railway .................. . ........... a1 J5 
Brooklyn Rapid Transit Company. . . . . . . . . . . . . . . . . . . . . . S 1 
Chicago City Railway ................................. 160 
Cleveland E lectric Railway.. . . . . . . . . . . . . . . . . . . . . . . . . . . S 1 ½ 
Consolidated Traction Company of N ew Jersey. . . . . . . • . . 70 ¼ 
Detroit United Railway ... ...... ........... . ........... J4 
Interborough-Metropolitan Compan y . . . . . . . . . . . . . . . . . . . . 12 
Interborough-Metropolitan Company (prefe1·red)......... 32 ¼ 
Manhattan Railway .. . ....... .... . .......... . ......... 136 ¼ 
Massachusetts Electric Compani es (common)............ 9 
Massachusetts Electric Companies (preferred)........... 44 
Metropolitan W est Side Elevated Railway, Chicago 

(common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Metropolitan W est Side E levated Railway, Chicago 

(p referred) ........................ .. . . . ... . ... • . 53 
Metropolitan Street Railway.......................... . 26 
North American Company......................... . ... 60¼ 
Philadelphia Company Pittsburg (comm o,1).............. 39 
Philadelphia Rapid Transit Company................... 14 ¼ 
Philadelphia Traction Compan y. .... .................... 90 
Public Service Corporation, certificates . . . . . . . . . . . . . . . . . . 69 
P ublic Service Corporation. s per cent notes . . . . . . . . . . . . . 96 
Twin City R apid Transit Cn.-,10anv. :Minnea polis (comm on) 89 ½ 
U nion Traction Company, Philadelphia........ . .. . ...... s 1 % 

a Asked. 
* Last Sale. 

June 2. 

44 ¾ 
a 13--1 

49 1/s 
a190 

a51 ¼ 
71 
37 % 
12 1/s 
32 ~i 

137 ½ 
IO 

* 4--1 ½ 

* s--1 
26 
63 ¾ 

~~ ¼ 
89 ½ 

a70 
a97 

90 1/s 
52 

Underground Electri c Railways Company, Ltd., London 

U nd e r the plan of r eadju stm ent rec ommended by the direc ­
tors hold e rs o f th e $25,000,000 share capital a re n o t a»sesse d. 
Ca sh requir em ent s ar e t o b e m et by th e sa le to S peyer & 
Company, o f New York, a nd ot hers of $5,000,000 of 12-
y ear 5 p er cent prio r lien b onds. The comp any w ill pl edge, 
in add iti on to $5s,ooo,ooo fac e va lue o f s t oc ks and sha r es, 
held by t he L ond on & W es tmin s te r Bank as tru st ee for 
th e noteholcl cr s , an additional $1 7, 500,000 o.f sh a r~s a nd 
t he equity in th e po wer h ou se, and issue agam st t hi s t o tal 
o f $72,500,000 securiti es, th e $5,000,000 p rio r lien b ond s, 
$15,000,000 of 4 ½ p er cent bonds due in 1933, a n d $26,000,-
600 o f 6 p er cent inc om e bond s du e in 1948. The h o ld ers of 
th e $35,000,000 out s tandin g 5 p e r ce nt no t es will be a ~ked 
to exc hange th e n o tes a s tu 40 p er ce nt o f par va lu e mto 
4½ p er cent bond s a t p a r, and as to 70 p e r ce.nt of par 
va lue int o 6 p er c ent in com e b onds at pa r. Sir Geo rge 
Gibb mana 0 in °· <lirectu r and r eceive r, ha s m ade a n es ti ­
mate' of fut~re "'ne t r eve nues, indica tin g, h oweve r , th a t th e 
company is not warrant ed in und ertaking a de finit e obli g a­
ti on to pay th e interest during th e fir s t few y ear s o n the 
4 ½ p e r cent b ond s of 1933. Speye r & Comp a ny h.ave 
und ertaken t o provide up t o $1,500,000 for any po s~1ble 
defi ciency in fi xe d charges durin g th e next few y ears. 1 l~ey 
wi ll purchase on o r b efo re Jan. l and July l comm encm g 
wit h Jan. I, 1909, suc h a n am ount of 4¼ p er ce nt .bonds and 
6 per cent inc om e b ond s a t $1,500 (and accrued mt e r es t on 
t h e 4 ½ per cent bonds ), for $1,000 nominal of 4½ p er cent 
bond s and $1 ,500 o f inc om e bo nd s, as wi ll make good a ny 
de fici ency in th e interest for th e preceding half-y ear on 
t he 4½ p er cent bonds. T h e directors are of t he opin ion 
that thi s $1.500,000 will be sufficient t o make up a ny de­
l1ci encie s to and including July 1, 1912, and that th ere­
·1fter if n o t b efore the surplu s income wi ll be suffici ent t o 
;11 eet' a ll o f the fix~cl charge s. S ir George Gibb 's es tim a te 
of the surp lu s to and includin g 1913, fo ll ows: 

Surplus a fter 
inte rest on prio r 
lien hon ds a n<l 

Year. int.:0 111 ~ tax. 
1908 ...... . ... £12 ,1--17 
1909 ..... ,. . .. 45, 234 
J 9 1 o .......... 8 1,1 2 1 
19!! .......... 115,608 
191 2 .......... 1--13,1 08 
191 3 .......... 164,908 

Required 
for 4½ pe r 

cent bonds and 
income t ax. 

£66, I 50 
14 1,7 50 
141,750 
141 ,750 
141,750 
141,750 

Defic it. 
£54,003 

96,516 
60,629 
26, 142 

Surplu s 
a vail­

a ble for 
income 
bonds. 

.t:"1:358 
23 ,158 

T hi s es tima te a:-.sum es t hat the ho ldin_gs in sub sidiary 
comp ani es are r eta in ed, that the am ount ot p ri or li en bonds 
issued r emain s at £ I ,000,000, and that th e coup on s du e 
Dec. 1, 1907, on the no tes a nd tho se for th e int~r es t t o 
July 1, 1908, on the -1- ½ p er. cen_t bonds, are provided for 
out of the proceeds of t h e pnor h en bonds. 

Creditors' Committee of Toledo Railways & Light Company 

On account of maturin g bonds a nd franchi se s th e Toledo 
(O hi o) Raihvays & L ight Company has. b ee n unable, a ,­
ann ounced in a previou'"' issu e, to fi nan ce it s present loan s, 
so a committee of credit ors consis.ting of th e fo ll owi~&" ha ~ 
bee n organi zed: J . R. :Nutt, c ha irman , secretary C1t 1zen s 
Savings & Trust Company, Cleveland; Norman B. Ream. 
Xew Yo rk; l\Iyron T. H e rrick, president Soc iety for Sav­
ings, Clev ela nd ; C._ L edyard B lai r , of Blai r & Company, N ew 
York· J ohn Sherwin, president First :Nat ional Bank, Cleve­
land; 'H. P. l\ Iclntosh, pres id ent Guardian Savin gs & Tru st 
Company, Cleveland; vVilliam B. Hal,e, trust ee the vV. E . 
Hale es tate, C hicago. 

This committ ee a lready c ontrol s a majority of th e 4 p er 
ce nt b onds of the cornpanv a nd has invited a ll o f t h e o ther 
4 p er cent bondholders and t~ e secured. credit o r s t o de pos it 
their c la im s wi th the committee. It 1s exp ected that th e 
committee wi ll ask for deposit also of th e un secured cl aim ;;. 
T h e member s of th e committ ee feel th a t with wi se a nd 
con servat ive manag em ent it will b e possib le t? pay '.1 11 t he 
c reditors of the company and leave a substanti a l eqmty for 
the s tockh olders and that it is desirable t o a\· o id , if possibl e, 
the expense of ~ r ece ivershi p as well a s th e impairment o f 
va lu e w hich w ould b e likely t o r esult from in solvency pro-
cee din g s of any. kind. . . . 

T h e company 1s n ow app lymg it s ne~ ca rn111 gs, af ter pay­
ing its operating ~xpenses and kee p111 g the. p rop erty 111 
rep air, to it s un p a id vo 11 ch ~r a~count. and. will apply the.­
ba lance in payment o f m a turin g mt eres t on it s secured debt. 
T h e committee is n o w eng aged in m aking a careful examin a­
tion of the affairs uf th e compa ny and exp ec t s to prese nt a 
plan for placing th e affa irs up.on a p erman ent fi n a nci al bask 

The Toledo Rai lway s & L ig ht Comp any o wn s all of t he 
elec tric railway lin es, a s w ell a s th e elec tric li g htin g. h eat in g 
and gas plants, in Tol edo. It a lso con tro ls. throu g h ow nc-r -
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ship of the entire stock, the fo ll owing: Toledo & Western 
Rai lroad, 80 mil es, of w hich 75 miles a re on private right 
of way· A drian Street Railway; Toledo, Ottawa Beac h & 
Nor the;n R ail road; Maumee Valley Railways & Lig ht Com­
pany; Toledo Casin o Company; Toledo Beach Company .. 

In Jun e, 1907, th e property of the Toledo Gas, E)ectnc 
0

, Heating Company was bought by th e To ledo Railways 
& Light Comp any, so that an accurate stat em ent of the 
earnin gs of th e o rig ina l property is difficult t o make, but 
base d up on th e separate earnings of th e severa l companies, 
it is est ima t ed that the gross ea rnings fo r 1908 will exce ed 
$3,000,000 and that t h e operating expenses will not exce ed 
$1 ,800,000. 

The outstandin g boncls of the company, w hich mature on 
July I, 1909, a r e: Bond s issued by th e Toledo Tract1011 
Company and its constituent companies, $6,000,000; bonds 
issued by the Tole<lo Rai lways & Light Comp any, $4,866,000. 
There a r e a lso $150,000 bonds of the Toledo Gas Light & 
Coke Compan y, which m ature Nov. 1, 1908, m aking a to t al 
fo r w hich provi sion must be made of $11,016,000. 

The franchi ses of t he company a r e operated under m ore 
t han roo ordin ances of the city of To ledo and proceedings 
of th e Lucas County Commission ers. The franchi ses relatin g 
to gas, elec tricity, p ower, lig ht, h ea ting and the underground 
conduit syst em are perpetua l, subj ec t on ly to the ordinary 
police r egulation s an d to the st atutory requireme nts of th e 
State of O hi o t hat th e prices to be charged sha ll b e r egu­
la t ed a t intervals of not exceedin g IO y ears . The right s 
of t he company to operate it s st reet railway in certain 
stree t s w ill expir e Nov. 9, 19ro, but the larger part of th e 
system is being oper at ed und er ordinance s w hich exp ire in 
1914. 1915 and 1916. 

The purchases m ade by th e compa ny, espec ia lly that of 
control of th e Toledo Gas, E lectric & Heat in g Company in 
June, 1907, and the large improvem ents m ade in the power 
house and system of th e company in 1907, created a large 
fl oat in g indebtedness, w hich, at the time of the panic in 
1907, a m ounted in round figur es to $2.500,000. About 
$1,500,000 of thi s indebtedness is se cured by th e deposit of 
treasury bonds of th e company as fo llows: $1 ,134,000, 
Toled o Rai lways & Light Company 4's; $500,000, Maumee 
Valley R ailways & Light Company Consolidated 4½ 's; 
$500,000, Toledo. Ottawa Beac h & N orthern Railroad first 
mort gage s's; $ ro8,ooo, Toledo Gas, Electric & Heatin g 
Company s's; $75,000, Adrian Stree t Railway s's (e ntire 
ssue); a t otal of $2.317,000. The balance of the floatin g debt 
~f t h e com pany is practically uns ec ured. 

Cleveland (Ohio) Electric Railway Changes 
Act io n bas bee n t aken to change th e name of th e Cleve­

la n<l E lect ric R aihYay to t he Cleve land Railway Company 
and to r educ e the n umb er of directo rs to nine, as fo ll ows: 
President, H or ace E. Andrews; vic e-pres ident , J. J. Stanley; 
C. F. Emery. L. C. Hanna, R. A . Harmon. Samu el Math er , 
H. P. McIntosh, R. R. R h odes and J . H. W ade. T he stock 
of t he Cleveland E lec tric Ra ilway w ill be changed for stock 
of the n ew company in th e ratio of 55 t o roo. Stock of 
the Forest City R ailway w ill a lso be exchanged for th e new 
stock. Henry J. D avies is s ec r et ary of th e company. 

Charleston & Summerville E lectric Railway, Charleston, 
S. C.-At a m eet ing of stockholder s it was vot ed to iss ue 
$ roo,ooo additional common stock and $300,000 additi onal 
preferr ed stock. 

Danbury & Harlem Traction Company, Danbury, Conn.­
On behalf of three Phi lade lphia banks application was m ade 
on Jun e 2, in the Superior Court a t Bridgeport, Conn., for a 
tempor ary r eceiver for the Danbury & Harlem Traction 
Company, w hich is building an elec tric railway from Dan­
bury to Gold en Bridge, N. Y., w her e it will connect w ith 
the New York & H ar lem Railroad. The allegation is that 
th e comp any has defaulted in payment of interest on its 
bonds. The company has a power plant an d ha s built two­
third s of it s lin e. It is capitalized for $500,000 and has 
is su ed b onds to th e amount of $300,000. Dietrich E. Loewe, 
of D anbury, is th e pres ident of t he company. A h earin g 
on the receivership w ill be h eld on Jun e 9. Construction 
bas been at a sta ndst ill about two year s. 

Elmira, Corning & Waverly Railroad, Waverly, N. Y.­
[t is reported th at plans a re under consideration for con­
solidation of the properti e.s of the Elmira, Corning & Wav­
erly Rail road, the Corning & Painted Post Street Railway 
and the W ave rly, Sayre & A th ens Traction Company, which 
are controlled by practically th e same int e res t as the Bing­
hamton (N. Y.) Railway, of which G. Tracy Rogers is 
president. It is a lso r eported that the Binghamton Railway 
will be extended to Owego and Waverly, thus affording a 
through line between Painted Post and Binghamton. 

Mason City & Clear Lake Traction Company, Mason City, 
Iowa.-This company has filed articles changing the name 

of th e compan y to the J\Iaso n City & Clear Lake Railway 
and m aking th e capital stock $200,000. 

New York City Railway.-The Guaranty Trust Company, 
of New Y ork, as tru stee, has brought suit to compel the 
r eceivers to pay the taxes on the property of the Fulton 
Street Railroad. The tru st company, as tru ste e und er the 
mortgao-e sharing th e issue of 1$500,000 of 4 p er cent bonds, 
stat ed that there ha s be en default in the paymen t of inter­
es t and taxes a nd that the default in th e latter r esulted in 
a li en prio r to th e mortgage. Since this suit w as s tarted 
the rec eivers have taken off the equipment from the F ulton 
Stree t road and have decided to discontinue operation of 
the lin e. The lin e is one mile in length and its equipment 
consi st ed of five cars propelled by horse power. In r ecent 
yea r s th e F ult on company is said to have operated a t a loss 
of about $25,000 per annum. It is exp ected that the claim 
wi ll be m ade tha t the right s of th e bondholders extend only 
to th e two blocks of double track running between Broad­
way and William Street.-Counsel representing the J\Io rton 
Trust Comp any, the Guaranty Trust Company and other 
inter es t s opposing the issue of $3,500,000 r ece ivers' certifi­
ca t es by t he r eceivers of the New York City and t_he Metro­
polit an stree t railway companies, appeared before Judges 
Wa rd and H olt , of the U nit ed Stat es Circuit Court of Ap­
peals, on May 29. In th e a rgum ent fo r the r ehea ring, coun­
~e l asse rt ed that the Circuit Court had apparently adjudi­
cated upon points still in disput e, had increase d th e inter~st 
on th e certificates from S per cent to 6 per ce nt, and to m­
sure the marketability of th e certificates as a guarantee of 
payment, had included, besides the n et incon:y.e of the two 
compani es prop erty own ed by the corporat10ns not cov­
ered by th~ mortgages, w hich would in no wise be benefited 
by the proposed improvem e_nt~. pecision was reserved by 
the judges.-Tria l of th e smt mstitut ed by the receivers of 
t he New Y ork City Railway and the Metropolitan Stre et 
Rai lway aga in st the Metropolit an Securities Company t o 
r ecover $4,964,000 as the balanc~ of $8,000,00<? advanced 
under agr ee m en t by the Metropolitan Street Railway for a 
o-e n era l rehabilitation of the surface lines of the New York 
City Railway, was b egun before Judge W ard in the United 
Stat es Circuit Court Jun e r. 

New York-Philadelphia Company, Philadelphia.-At a 
m ee ting of bondholders in Trenton, N. J., on May 29 a pro­
tective committee was form ed, composed of Hugh H. 
Hamill president of the Trenton Trust & Safe Deposit 
Compa~y; Harmon D. Yerkes, of Philadelphia, and Samuel 
Rice, of New York. 

Orangeburg City Street Railway, Orangeburg, S. C.­
T his company is planni.ng t o sell its stree t railway system. 
J. W. H. Dukes, of Orangeburg, president of the company, 
s tates that th e road has not been operat ed during the last 
yea r. The rolling stock consists of six cars and ther~ are 
about two miles of track laid with 30-lb. and 40-lb. T-ratls. 

Public Service Corporatio_n, Newark, N._ J.-The mortgage 
securin g th e $50,000,000 of b onds authorized by the stock­
holder s has b ee·n r ecorded. 

Rochester Charlotte & Manitou Railroad, Rochester, 
N. Y.-W. Butler Crittenden has be en appointed receiver 
fo r this road. 

Tampa (Fla.) Electric Company.-This company pro­
p oses to issu e $2,000,000 of 5 p er cent ~5-year. bonds. to 
provide funds for improvem ent of_ the railway, mcreas_mg 
equipment and en largin g the capacity of the power stat10n. 

United Railroads of San Francisco.-Patrick Calhoun, th e 
president, has issu ed a st atem ent_ for th e first three months 
of thi s yea r sh owing gross earnmgs of }1,522,7_16, as com­
par ed wi th $1,606,022 for the corr espondmg pe'.io~ of 1907. 
Es timat es fo r April and th e first ha lf of May md1cate that 
by th e end of June th e company will_ probably overcome 
t hi s decrea se. In 1905 the g ross earnmgs were $7,066,892. 
In. 1906 th e total was $5,955,786, and last year it was $4,745,­
n6. In March of this year the earnings were $537,700, th e 
fi r st month th ey exceeded the half-million mark since the 
beginnin g of the st rike in May, 1907. _Mr. Calhoun has 
clos ed n egot iations for the sale to a syndicate of San Fran­
cisco and New York capitalists of $500,000 of the_ bon_ds 
w hich have been in th e treasury of th e company smce its 
organizat ion. The proc eeds will be used for improvements. 
P ract ica lly all of th e money derived from the sale of $5,000,-
000 preferred stock ha s been used t<? liquidate a fl<?ating 
debt accumulat ed s inc e the fire of Apnl, 1906. What i_s left 
of that mon ey, with the proceeds of the _bond sale, w:i~l _go 
mainly t owa rd enlargement of the electric power fac1hties . 

Washington (D. C.) Railway & Electric Company.-In 
connection with the election of Clarence F. Norment as 
president, talk has been revived of consolid~tion of ~he 
property of this company with that of the Capital Tract10n 
Company. 
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Trallic and Transportation 
Changes in Service Orders Requested in New Y ork 

E. P. Bryan, president of the Interborough Rapid Transit 
Company, of New York, and F rank Hedley, general manager, 
appeared before the P ublic Serviee Commission, F irst District, 
June I. T hey asked for a radical modi fica tion of t he service 
wh ich the company is now required to give. In explanation, it 
was stated that beeause of business depression and the de­
parture of many ~eople from the city the t icket sales ~n . the 
elevated Imes and 111 the subway had fallen off several m1 lhons 
a month. Bot h the representatives of the company said that the 
numbers of passengers now carr ied by the eleva ted and subway 
lines did not require t he present service, and t hey wanted per­
mission to reduce it. Unless this permission was granted, they 
stated, fi nancial trouble was certa in to resul t. T he car mi leage 
of the Interborough company, they sa id, had been increased 14 
per cent, whi le the increase in traffic in t he first fo ur months 
of 1908 was only 5 per cent. The matter was r eferred to Com­
missioners Maltbie and Eustis, and inspectors wi ll inves tigate 
the question whether the commission is requ ir ing too many 
trains fo r thi s season c f the yea r. Mr. Bryan and Mr. Hedley 
told the commi,;sioners that the company is dissatisfied with 
the amount of business on the Brooklyn extension, and that the 
opening o f the line to the Long Island Rail roa d station had 
resulted in an in Lr ease of less than 15 per cent over the traffic 
carried when the line ended at Borough H all. 

A shuttle ser vice between Bowling Green station and South 
F erry in the subway and the running of all express trains to 
Brooklyn is recommended by the Interborough Rapid Transit 
Company to the P ublic Service Commission as the best plan o f 
operating that part of its system. It would be necessary _ to 
build an addi tional platform on the ,vest side of t he Bowlmg 
Green station and a spur track at t he cost of $75,000. By thi s 
means the company would be able to provide a two-minute head­
way on it s Brooklyn train s in the ru sh hours. 

Hearing in Boston on Increased Suburban Fares 

A hearing upon the rec ent fa re inc rea ses fr om S cen ts to 
6 cent s by th e Na ti ck & Coc h ituate Stree t Rai lway and 
the Middlesex & Boston Street Rai lway was held befo r e 
ihe Massachusetts Railroad Commission on l\Iay 26. Chair­
man Swee tse r, of th e W ellesley Board of Selectmen, sub­
mi tted a statement to show that the N atiek & Cochituate 
railway could pay 7 pe r cent divid ends on a t otal capita li­
zation, including floatin g deb t, of $300,000, if t he presen t 
6-cent far e wa s r educe d t o S ce n ts, w ith out fr ee t ran sfe r s 
to and from its Nee dh am branch, an d with the p r esent 
r eduction of servic e fro m four car s to t hr ee cars per hour. 
assuming th at a IO p er cent loss in traffic fo llows the ces­
sat ion of tran sfer s at W elles ley Squar e. Mr. Swee tser 
claimed that under prese nt conditi on s 2,000,000 passengers 
yearly on the m ain .line of the company are paying I cen t 
eac h t o carry th e 140,000 fr ee transfer passengers t o and 
from th e Nee dham branch. D ividing t he system int o three 
parts, th e lin e fro m Newton Lower F a ll s to Nat ick earn ed 
in 1907 n et, ab ove oper ati ng expenses and taxes, $14, 172, 
and the Cochi tuate branch earned net $5,489, while the 
N eedham branch fa iled to m eet operating expen ses by 
$7,432. Restorati on of a full fa re on t he Ne edham bran eh 
in both direc ti on s would inc rea se its ea rnings $7,000 per 
y ear and r em ove t he tax upon t he main-lin e t raffic . Mr. 
Sweet se r s tated th at h e fe lt t ha t a fai r r etu rn on the invest­
ment should b e a llowed and nam ed 7 per cent as a reason­
able fi gure. 

The compani es were r epresent ed by M. C. Bru sh, gen­
eral manager, wh o stat ed t hat in side of se,·en days a br ief 
would b e fi led in reply t o th e a rgum ent of l\fr. Sweet se r . 
Within seven years the divi dend ra te on t he Natic k & 
Cochituate railway has been decreased from 8 per cent 
to 2 per cent. and on the l\I iddlesex lin e from 5 pe r cen t 
to n othin g. F or the yea r endin g Sept. 30, 1907, earnin gs 
wer e: 

Gross 
ea r n ings. 

N atick & Cochituate ..... $100,0 78 
Middlesex . . . . . • . . . . . . . 76 ,705 

Earnings 
per car 

m ile, ct s. 
Natick & Cochitua te . .. 18.95 
M iddlesex . . . . . . . • . . . 23. 12 

Operating 
expenses. 

$83,298 
55,069 

O perating 
exp. per ca r 

mil e, cts. 
15.78 
16.60 

N et 
earn ings. 
$ I 6, 780 

21,635 

Ope1·ating 
per cent of, 

gross. 
83. 23 
71. 8 

F ixed 
charges. 
$14,766 

26,905 

Gross ean1-
in g~, per 

mi le track. 
$5,33 5 

4,774 

Mr. Brush compares earnings o f the N ati ck & Cochituate 
railway for March , A pri l and May, 1907, under t h e c;-e en t 
fa re units with th e co rresponding pen od of 1908, w h~n the 
unit was 6 cents, as fo llows: 

l\farch. 
1907. 1908. 

Gross pass. r ecei pts, .$7,536 $7, 103 
Decrease . . . . . . . . . . . 4 33 
P er cen t decrease . ... 5.75 
E arnings per car mile, 

Apri l. 
1907, 1908. 

$7,664 $7,301 
36 2 

4.73 

May. 
I 907, I 908, 

$5,013 $5,063 
50 

LO I 

cents ............. 16.83 18.52 17.64 18.76 18.21 .21.09 
Increase, cen ts....... 1.69 1 . 12 2.88 
P e r cent increase.... 10.04 6.35 15.? 1 

In M arch t her e was a dec rease in passenger rece ip ts m 
20 o f th e 3 I days; in April a dec rease in 24 days out of 30, 
and in Jv'lay a dec rease in 8 da ys out of 19. 

F reight Business Conducted fo r t he Accommodation of 
the Publi c 

The U ni ted Traction Company, of A lbany, K. Y. , has filed an 
answer with the Public Service Commiss ion, Second District, 
concern ing the complaint regarding its fr eight rates. T he com­
pany states : 

" J he company a lleges that ,v hat it really does is to conduct 
an express bu siness at rates which a re much less than the 
charges made for like se rvice by other express compani es. T he 
company has one express or freight depot in A lbany, \Vate r­
Ylit:t , Troy and Cohoes, and after a te lephone m essage from 
merchants in any of these places a package of 100 lb. or less 
wi ll be sent for, ob tained at th e merchant's place of bus iness 
and carted to an express or fre ight depot of the company and 
then placed upon its express or fre ight cars and forwa rded to 
the express or fr eight depot nearest the point of delivery and 
there un loaded, and from thence loaded to another conveyance 
and delivered to the consignee, perhaps miles away from the 
depot, all at a minimum charge of 25 cents, with any package 
over 100 lb. at a cost of 15 cents per 100 lb. 

" I t is respect full y :,ubmi tted that the express or fre ight 
charges of this company a re absolutely fa ir and reasonable and 
a re lmve r t han th ose of o ther m eth ods of transporta tion . 
\Vhile it is tru e t ha t fo r a tim e less rates we r e c har ged by 
this comp any th a n now, it was fo un d that thi s departme n t 
was conduct ed a t a loss, a nd fo r th at r eason the in cre;bc 
was m ade. A ny dec rease in th e ra tes now charged will 
r esu lt in t he company conducting it s fre ig h t busin ess with­
ou t profit or at an actua l loss, or compel it to di scon ti nue 
t he depar tment. Th e express or fr eig h t departm en t of th e 
comp a ny at the prese nt ra t e of char ges does not pay any 
more than op era tin g expens es and the pr oper charges and 
is conduct ed on ly for th e acco mm odati on of t he public and 
not for t he profit of the company. 

"The defendant respectfully submi ts that the charges should 
be withdrawn." · 

Milk Train on Worcester R ailway.- T he \Vor ceste r & 
Southbridge Stree t Railway, \ Vorees ter, l\Iass ., has started the 
operation o f a mi lk train between Charl ton and VI orcester. 

Freight Privilege Desired in Spencer, Mass.-The 
Worcester ( Mass.) Consolidated Stree t R ailway has asked the 
Selectmen of Spem er, Mass., fo r permission to car ry news­
papers, baggage, express and fr eight over its li ne in Spencer. 

Through Trains Between I ndianapolis and Fort Wayne, 
Ind.- F ive through train s a r e now opera ted dai ly in each 
directi on between Ft. Vv ayne and Indianapoli s, Ind. , over the 
lines of the Ft. \ Vayne & \Vabash Valley T raction Company 
and the Indiana U nion Traction Company. T he time required 
fo r the trip is as follows : Indi anapolis to P eru, 76 miles, 2 

hours and 20 minutes; P eru to F t. \Vayne, 60 miles, I hour and 
50 minutes ; total, r 36 miles , 4 hours and 10 minutes. 

Through R outes Between I ndianapolis and Ohi o River 
Points.-Arran gem ents for through transportati on of fr eight 
between Indianapolis and Ohio River points have been made by 
the Indianapoli s & Louisville T raction Company. Connec tion 
will be made by the traction company at New Albany, Ind., 
with the boats o f the Louisville & Evansville P acket Company. 
The latter company will connect at Evansville with boats of the 
Evansville & P aducah and the Evansville & Cairo packet lines. 

Criticisms of Service I n vited.- The J acksonvi ll e (Fla.) 
Elect ric Company has published advertisements asking passen­
gers to report to the office o f the company any complaints, 
criticisms or suggestions which it is desired to make. The 
Jacksonville Ti111es-UHion says regarding the announcement: 
"It is certainly a pl ain, fr ank, str aight forward statement, and 
the company is to be commended for it s evident desire to get 
in to closer touch with its patrons and to render adequate and 
~atisfactory se rviee to the public." 

Transfer System of P hiladelphi a Rapid Transit Company. 
- An offi cial of the Philadelphia Rapid T ransit Company writes 
that no change has been made in the form of the transfer 
t icket from that used prior to May 18, when the new order 
govern ing the use of transfers went into effect. P assengers 
who desire a transfer now mu st pay the conductor S cents in 
cash and secure the transfer at t he t ime of the payment of far e. 
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These are practically all of the instruct ions which have been 
given to the t rainmen, who earry out directions rigidly. 

Plans for Handling Coney Island Traffic.-The Brooklyn 
Rapid T r ansit Company has made its plans for handling the 
summer traffie to Coney I sland. The most r adieal change in 
the summer operation this yea r wi ll be that the reeen tly r eeon­
st ructed a nd fo ur-tracked Brighto-n line becornes an important 
faeto r in the through txpress se rvice. T he n ew schedul e pro­
vides fo r increases in the local se rvice to Coney Island as well 
as the inauguration of the express se r vice. T he pl an is to keep 
the Brooklyn traffic separated as much as possibl e from the 
:\ Ianhattan crowds and to run the heavily laden trains from 
Park Ro,v through on the inside express tracks o-ut . o f the way 
o f the Brooklyn trains. 1n addition to all of this a "short line" 
will he run between Prospect Park and Brighton Beach at such 
tim es of <lay and on sueh days as traffi e warrants. 

Twin City Rapid Transit Company, Minneapolis.-Thi s 
co mp a ny ha s issu ed summ e r timetables and is di s tributin g 
again the ci rc ul a r s entitl ed "A irship Vie w o f Beautiful Big 
l sland Park and Lake l\Iinn ctonka" a n<l "Twin City Troll ey 
Trips." A fo l<l ~r entitled ''Best Way to See th e Twin 
Cities," issued fo r the third season, g iv es details of th e 
s ig-ht s ce in g tro ll ey se rvice of th e com pany w hich was 
start ed Jun e r. A fo ldin g pos t al eard g ives view s of Lake 
:\ linn eto nka and call s attent ion t o th e fac ilities provided by 
th e comp a ny fo r getting t o a nd from t h e r esort and for ac­
comm odating patron s, especia lly th ose wh o desire t o spend 
their \'acat ie n s o r th e summ er a t th e lake. The fo ld er s and 
ca rd s wer e pr epa red by A . \ V. Warnoc k, ge n era l passe nger 
age n t of the company, w h o h as earn ed a r eputati on fo r hi s 
pub lic ity work. 

Injunction Against Universal Transfer System Secured 
in Richmond.-Up on petition of th e Ce ntral Trust Com­
pany, of New York, Judge E dmund Waddill, Jr., o f the United 
States Di strict Court , at Richmond, Va., has issued a temporary 
order r est raining the city a uthorities o f Richmond and the 
V irginia Passenger & P ower Company from putting into• eff ect 
the universal transf er ordinance r ecently passed by the Council, 
and directing all the parties to appear bdore him on June 29 to 
~how cause w hy a perman ent injunction should not be issued. 
T he trust company stated in_ it s petition that, "by reason of the 
transfer points betwetn the lines of the va rious companies 
op erated in the city of Richmond, and the operation of such 
lines thereat, the effect of the provision of the ordinance o f 
May, 1908, would be to g reatly reduce the receipts o f the de­
fe nd ant Richmond companies, which receipts, under the present 
method o f operation and transfer, ha\'e p roved insufficient to 
pay fixed charges." 

Another Hitch in Chicago Elevated Loop Relief Plans.­
A t a mee ting o f the Council Committee on Loeal Transportation 
in Chicago, l\lay 28, George \ Veston, consulting engineer for the 
commit tee, presented a preliminary report regarding conferences 
wi th representat ives o f the fo ur elevated roads usin g the loop. 
The South Side E levated Railroad obj ected strongly to through 
ro uting, on the ground that it woul d add yearly $27,000 to the 
cost of conducting tran sportation, clue to extra car mil eage, 
with no propo rtionate increase in r evenue. T he Metropoli tan 
West Side E levated Railway also obj ecte<l to som e detail s of 
the proposed m ethod of through routing. T he consensus of 
opinion of the representatives of the four roads was that Mr. 
W es ton's plans would increase the present m aximum capacity 
o f the loop only 33 per cent instead of 43 per cent, as estimated 
in the report. The Council commi ttee requested :i\Ir. \Veston 
to reopen the confe rences and report a definit e plan which the 
committee could approve anri seek to have the companies put in 
fo rce immediately. 

Terms of Agreement with Men at Pittsburg.-Th e P itt s­
bu rg Railways Comp an y has posted n o ti ces in it s ea r h ouses 
outlinin g th e re gulati on s a nd wager sc hedules that ,vill gov­
e rn m oto rm en and co ndu ctors until April 20, 1909. The fir st 
two y ear s th e m en a r e t o b e paid 24½ cents an hour, th e 
.third y ear 25 ½ ce nt s a n h our and aft er the third y ear 26½ 
ee nt s a n h our. The h ours of sen·ice a r e t o be made as 
n ear as possibl e on the basis of I I h ours and a minimum 
of 8 h ours, w ith IO p er cent leeway. Th e m en a re t o b e 
p ermitt ed to r egister for th eir day off, ass ignm ent t o b e 
m ade in acco rdan ce with pri o rity of registrat ion. There is 
to be n o di sc rimin at ion b etwee n uni on a nd n on-union m en , 
and appeals from th e d ec ision of th e superint endent in 
cases of r eprimand a re t o be h ea rd by th e president at 
IO a. 111. th e fi r s t a nd third Tuesday of eac h m on th. A ll 
men take n off their own run to work on on e with n o t so 
many working h ours are to b e paid th e tim e called for by 
th eir run. It is furth er provided th at any employee elec t ed 
t o an executive position in the union sha ll upon his r etire­
m ent from th e office b e r ein stated by th e company, his 
st a ndin g to b e the sam e a s when he retired from th e com­
pany. 

Personal Mention 
Mr. John M. Campbell, of Kingston, Ont., has been ap­

point ed president of the Buffalo, Lockport & Rochester 
Railway, w ith offices at Albion, N. Y. The purpose of this 
co mpa ny is eve ntua lly to furni sh a high-speed electric se r v­
ice b e tw ee n Buffalo and Rochester in addition to a loca l 
se rvice . 

Mr. Thomas L. Hartigan, pre sid ent of the l\Ianila ( P. I.) 
E lectric Railroad & Light Company, has r et urned to the United 
States. He· will spend the summer here and return to l\Ianili' 
nex t autumn. 

Mr. John Blair McAfee, of P hiladelphia, has be en elected 
pres ident o f the Nor folk & P c rtsmouth Traction Company, of 
.Norfolk, Va., to succeed l\lr. L. Lancaster \Villiams, who, on ac­
count of hi s position as recei1·er fo r the Seaboard Air Line 
Railway, was un able to se rve. 

Mr. J. P. Tanner, chi ef account ant in th e wate r-works 
department o f the city of Cleveland. Ohio, ha s taken a posi­
tion with th e Municipal Traction Company. He will sys­
t ematize th e work of th e accounting d epartm ent so far as 
th e r ece ipts from ope ra tion ar e concern ed. It is anticipated 
tha t th e pay-as-you-enter cars w ill b e u se d alt ogether lat er 
and thi s will n ecessitat e a som ew hat different sys t em. Mr. 
E. R. Pric e, cas hi er of the co mpa ny, has r esigned, and Mr. 
Ta nn er will t ake up this work also. Mr. Tanner was for­
m erly in the employ of Ernst & E rn st, public accountant s. 

Mr. F. R. Price ha s r esigned as cashi er o f th e Municipal 
T rac tion Company, of Cleve land. A few weeks ago he had 
a n attack of n ervous prostration and was granted a vacation 
,vith the intenti on that h e sh ould continue in o ffic e on his 
r eturn. He h as concluded t o take a long res t for th e benefit 
o f his h ealth b efo re go ing into .any other work. l\Ir. Price 
entered the se rvice of the Cleveland Electric Railway Com­
pany 10 y ears ago and served as ca shier under both Mr. 
Henry A. Everett and Mr. Horace A. Andrews while they 
we r e president s o f the comp any. Mr. J. P. Tanner will 
assum e th e duti es of th e o ffic e. 

Mr. Clarence F. Norment h as been elected president of 
th e Washington (D. C.) Railway & E lec tric Co mpany to 
succeed Mr. A llan L. McDermott. who represented int eres t s 
forme rly in co ntrol of the prope rty. l\Ir. McDermott was 
elec t ed special counsel. ::\Jr_ Ward Thoran ha s been elected 
fi r st vie e-presiden t , suc eee <lin g :Mr. .Norment in that capac ­
ity. Gen. Geo rge H. Harries wa s continued as seco nd vice­
presid ent, a pos iti o n he ha s h eld for a numb er of years . 
Mr. Thoran h as b ee n actively identified with th e company 
sinc e th e beginnin g of the yea r and, lik e th e o th er two 
o ffic er s m enti on ed. r ep resent s the chan ge in th e ownership 
of t he s t oc k which ha s b een in progress o f la te years. 

Mr. Horace C. Andrews h as b ee n electe d president of 
the Schenectady ( N. Y.) Railway, to succeed Mr. F. A. Har­
rington, r esigned, who has been president of the company since 
I he property was taken over by th e New York Central Railroad 
and the Delaware & Hudson Railroad interests several yea rs 
ago. M r. Andrews was president o f the Cleveland Electric 
Railway Company until that property was taken o ,·er recently 
by the Municipal T raction Company, and as a m ember o f the 
And rews-Vanderbilt syndicate has been devoting a large part 
o f his time to the interests o f the syndicate in New York State. 
As president o f the :i\Iohawk Valley Company, he is associated 
in the management of the Utica & 1'lohawk Valley Railway, 
Rochester Railway, Oneida Railway, Syracuse Rapid Transi t 
Company, Rochester & Sodus Bay Railroad, Canandaigua Gas 
Light Company, O ntario Light & Traction Company and other 
properties controlled by the l\lohawk Valley Company. 

OBITUARY 

Prof. W. A. Anthony, professor em eritn s of physics and 
electrical engineering in Cooper Institute, New York, died at hi5 
home in that eity Friday, May 29, o f heart disease at the age of 
73 years. Prof. A nthony was born in Coventry, R. I., Nov. 17, 
1835, and was g raduated from Yale. He taught physics in 
Iowa Agricultural College and in Cornell for 18 years and then 
went into business for himself as a con sulting engineer. In 
1895 he became professo r of physics and electrical engineering 
at Cooper U nion, and three months ago was retired from the 
faculty and made professor emeritus. Prof. Anthony was a 
member of the A merican Institute of Electrical Engineers, .the 
F ranklin Institute, of Philadelphia, and the American Social 
Science Association. He was president o-f the American Insti­
tute of Electrical Engineers in 1890-r and always took a deep 
interest in the welfare o f the organization. 

• 
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Electric Railway Patents 
[T his d epa rtm ent is con d11 c t cd by Rosenbaum & S tock­

bridge, patent attorneys, 140 Nassau Street, Ne w York.] 
UNITED STATES PATENTS I SSUED MAY 19, 1908. 

Rail Joint, 887,792; Wi ll iam H. Grosse, Green Bay, \Vi s. 
App. fi led Oct. 5, 1907. T h e ends of t h e abutting rai ls each 
h ave an ext en sion and a recess, t he extension upon one rai l 
being des ig ned to b e r eceived within t he r ecess of th e oppo­
sit rai l an d t he end wall o f on e of t h e rec esses b eing cut 
a w ay and t h e ext remity of t h e co rrespon ding ext en sion be­
ing n otc h ed fo r engagement wit h a too l inser ted within th e 
said cu t away portion. 

Passenger Car, 887,804 ; J osep h H. H erbst, Hyman Fass 
a nd lVIauricc Sjank, Ne w York, N. Y. App. filed D ec. 24, 
1907. Adjacent en tran ce and exit doors are provided, t h e 
exit doo r actuating a devic e for loc kin g the entranc e doo r 
so as to separate passenger s boardi ng and leavin g th e car. 

Rail Spike Supporter and Protector, 887,830; J eremiah 
M urray, Ut ica, N. Y. App. fi led Jul y 18, 1906. Plate re ­
ces sed a t t h e end and adapted to the ti e and to receive and 
en gage th e sp ike an d flange of th e ra il at each side of th e 
spike. Offse t spike openi ngs arc provided in th e exte ndin g 
por t ion. 

Double-Necked Rail for Railways , 887,832; J ohn A. Myers. 
B raddock, Pa. App. fi led Jun e 29, 1907. T h e rai l h as double 
necks spaced apart, a head a nd a recesse d b ott om p late. 
on e nec k being cont inu ous with t h e bottom p late and h ead 
a nd the o th er extending from the h ead and adapted to th e 
recess of t h e bottom p late to be com pressed therein. 

Cast Iron Axle , 887,848; Elbert R. Robinson, Chic ago, III. 
A pp. fi led Feb. 6, 1907. A cast axle with b earin g portion s 
c hill ed· a n d th e in t er m ediate p ort ion a n n ea led t o prevent 
br eakage. 

Trolley Wire Supporting Device for Bascule Bridges, 
887,868; J oseph B. Strauss, Chicago, I II. App. fi led Jan. 28 
1907. A fl ex ib le sec ti on kep t tau t by a weight. 

Electric Railway System, 887,932; Samu el C. Frey, Yor k, 
Pa. App. fi led Nov. -28, 1906. A car s to p and s ignaling 
block sy st em adapted fo r single track roads, haYi ng a sig n a l 
sys tem a n d t rain stop device whereby th e signals ar e 
enforced. 

Car Fender, 887,939; Edward Hoh n and Leopold Hohn , 
M ill va le, Pa. App. fi led Dec. 28, 1907. T h e fender has a 
base p la t for m an d a supp lemental p latform spr ing sup­
ported thereon. 

Electrically Controlled Switch-operating Mechanism for 
Railways, 887,980 ; Karel W . G. J. St offe ls a n d J oh an nes J. 
H. W . W eenen. Amsterdam , Netherl ands. A.pp. fi led J an. 
23, 1907. A track switc h w ith operatin g magn ets selective ly 
con tro ll ed by a pair of con ductors supp orted adjacent to 
the w ire. 

Railway Tie, 887,983; J oseph A. Swope, Hanford, Cal. 
App. fi led Ju ly 15, 1907. A t ie provided w ith a key-locking· 
m ech anism t o receive th e ra ils. 

Railway Tie and Rail-fastening Device, 888,030 ; James J . 
O'Donn ell , Paducah , Ky. A pp . fi led J uly 10, 1907. Detai ls. 

Third-rail Electric Railway System, 888,099 ; Charles Ko­
zesnik, New York. N. Y. App. fi led Oct. 30, 1906. A h ollow 
t hi rd-r ail for elec tric ra il ways. 

Fluid Pressure Brake, 888,207; Walter V . Turner, Edge­
wood, Pa. App. fi led Oct. 1, 1906. Th'Ieans for chargin g 
flui d un de r p re ssure from a su pplemen ta ry sou rce into the 
brake cylin de r w h en t h e train pipe p ressure has been r e­
duced. 

Trolley Pole, 888,223; George W . Chatmon d, Louisvi ll e, 
Ky. App. fi led Nov. 7, 1907. T he pole is p ivoted and a r­
ran ged so it can be h eld in any selected p osit ion. 

Railroad Tie, 888,227; J oseph B. Depriest, Manassa, Colo. 
App. fil ed July 8, 1907. Detail s. 

Guard Rail Clamp, 888,314; \Varn er B. Co,)ke. Jcnkin s­
towri. Pa. App. fi led April 26, 1907. Improvement of guard 
rai l clamps made of a sing le piece of wrought m etal. 

Railroad Tie, 888,317; Sylvester H. D eihn. Altoona. Pa. 
A pp. fi led J un e 28, 1907. Means for attachin g the rail s t o a 
meta llic ch an n el-sh aped tic. 

Sliding Current Collector, 888,382: H. A rm st ro ng, Schen ec­
tady, N. Y. A pp. fi led A ug. 6, 1906. A tro ll ey contact sh oe 
consisting of a ho r izon t all y support ed p late wi th hooked 
extremit ies. In o rder to avoid cuttin g deep grooves o r ruts 
in t h e sh oe, i t is made w ith a plu ra li ty of longitudinal ly ad­
justable adjacent bars w hich can b e se t to ne w position s 
from t ime to time. 

Construction News 
F RANC H IS ES 

Monrovia, Cal.-! L Kirchenschlager h as presented a peti ­
tion to the City T rustees asking that fra nchises for a double­
track local street railway Le advertised for sa le. It is stipu­
la ted in the petition that the motive power be elect ricity, gas 
or gasoline motor ; that construc tion shall begin within 60 
days fro m th e tim e the franchi se is let. a n<l track laid 011 

J, I. C. Avenue from Ch estnut Avenue n orth to city li mits, 
within s ix month s th ereafter. T he ba lance of t h e wo rk is 
to b e co mple te d in four year s. Franchi ses are d es ired 011 

all t he principal thoroughfares that are n orth of Ch estnut 
Avenu e. 

Grand J u nction, Colo.-I t is r eporte d that Morris K. 
Devereaux and Eugene S. Sunderlin wi ll apply for a fran ­
chi se t o co ns truct a s tre et r ail way in Grand Junction. 

San dpoint, l daho,__:.F. M. Molyn eaux, A I F il so n, V. M. 
:McBride a nd Earl Farwin, of Sandpoint, and V. 1\ 1. Smith , 
of New York, have app lied fo r a franchis e to con struct and 
operate a street r ai lway system in Sandpoin t. 

Springfield, 111.- T h e Sprin gfield, Clear Lake & Rochester 
Interurban Railway has applied to the City Council for a 
franchi se to operate cars from the eastern termin"al to Sixth 
and Monroe Streets, thence ar0t111d the loop on \Vashington 
and Fifth Streets. J . E. Melick is president. 

Windsor, 111.- Thc City Coun cil has g ranted a franchi,-, c 
to the Mattoon, Shelbyvill e, Pana & Hill sboro Tract ion Com ­
pany to construct i ts line in ·windsor. 

Pelham, Mass.-The H olyoke S treet Railway h as b ee n 
gra nted a franchise fo r th e exten sion of t he Amh erst & Sun ­
de r land branch to t h e O rient Springs Grove. It is sa id 
that th e company wi ll build the exten sion at on ce. W . L 
Lo omi s, president. 

United Railways, St. Louis, Mo.-This comp an y h as ap ­
plied to the County Cou rt at C layton, Mo., for a franc hi se 
to double- track the lin e to St. Char les. 

Asbury Park, N . J.- The Atlan tic Coas t Electric Railroad 
ha s made app lication for a franc h ise to construct a doubk­
track lin e fr om Florence Avenu e to the Monm outh Beach 
borough lin e in Long Branch. 

Portland, Ore.- The County Court has g ra n te d to the 
U nited Railways two franchises, one to construct a line along 
the Macadam Road and another to build a line on the St. 
Helens R oad. On the latter line the work will be commenced 
within 60 days and be completed in a year. 

Irwin, Pa.-The City Counc il ha s gra nt ed th e Irwin ­
He rm inie E lectric Ra il way a franchi se for ope ra ting ca r s 
fr om t he west b orough lin e of P ennsyl vani a Avenue, ove r 
the tracks of the Pittsburg, McKeesport & Gree nsburg Rai l­
way a n d then in Main S treet to t h e n orth borough lin e. 
The company is t o pay the boro ug h over $8,000 for thl· 
franchi se. one-third in cash and th e balance in regu lar pay­
m ents. T h e franchi se is fo r 33 1/ 3 years. w ith two renewa ls. 
\ Vor k is to b e start e<l in 60 days and to b e completed in on e 
y ea r. 

Westerly, R. 1.-The Ashaway & Westerly Railway Com­
pany h as been granted a fran chi se to build an electric rail ­
way in Wester ly. It is th e intention of this company to 
construct a roa d from Ashaway to Westerly. Frank Hill 
is sec r eta ry and treasurer of the company. 

Walla Walla, Wash.-The \V alla \Valla Vall ey Traction 
Company, operating the street rai lway and the line to Milton. 
Ore., has applied to the Coun ty Commissioners for a franchise 
u \" er the county roads from th e so•uth limits of the city to the 
11 o r th side of the R cnsom Clark cl onatio11 claim. 

RECENT I NCO RPO RAT IONS 

Redlands Construction Company, Redlands, Cal.-Incor­
porated in California, with capital stock of $500,000, to con­
,-,t ruct th e Redland s & Yucaipa Rai lroad. Directors: J . M. 
~celand, M. N. Newmark, A. P. Maginncss, M. H. F rench, 
\V. "b. Larrabee, Patti Hirsch, C. S. Chesnut, \V. :\I. Campbell 
and 0. :\I. Mill er, of Los A ngeles. and Redland s. It wa s de­
cided at the recent meet ing of stockholders of the Re<llands & 
Yacaipa Co mp any to organi ze thi -; company to have c harge 
of the con stru ctio n am! also t o increase the ca pital stock 
from $ 1,000.000 t o $2,000,000. A m eet in g of stoc kh older-; 
has bee n ca lled fo r Ju ly 23 to vote on th e increase in stcc k. 
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Gary-Hobart Electric Railway Company, Gary, Ind.­
Incorporated in Indiana to construct street and interurban 
railroads in and connecting the towns of Gary, Liverpool, 
Hobart and intervening villages in Lake County. Capital stock 
$10,000. Directors: L. Clark \Vood, Samuel A. Mulhauser 
and C. A. Teller. of Chicago. 

Gary & Southern Traction Company, Crown Point, Ind.­
Incorporated in Indiana, with capital stock of $10,000, to• con­
struct an elect ri c railroad in Crown Point and Gary and 
through L ake County. Di rectors: F. I\I. Clark and H. C. 
\Vood, Chicago; H. W. Seaman, Clinton, Ia., and ·warren 
Bicknell, Cleveland, Ohio. 

Indianapolis, Cloverdale & Terre Haute Traction Com­
pany, Indianapolis, Ind.-Incorp orated in Indiana t o c on ­
struct and operate an electric railway connecting Indianapolis, 
\Vest Newton, Mooresville, Gasburg, Monrovia, Hall, E mi­
nence, Cloverdale, Poland, Ashville, Brazil and Terre Haute. 
This company was originally incorporated under the Voluntary 
Associat ion Act, but found it could not exercise the right of 
eminent domain. D irectors: E. M. Bowman, H. F. Butze, 
Samuel T. Axtell , 'vV. L. Cook and H. C. Sandresky. 

Charleston, Westfield, Marshall & Terre Haute Railway, 
Charleston, Ill.-Incorporated in I llin ois with a capita l stock 
of $50,000 for the purpose of constructing an electric railway 
from Terre Haute, Ind., to Charleston, Ill. Directors: W. B. 
Scholfield, Norman Bennett and Seymour Hurst, all of Mar­
shall , Ill. ; James W . Dawso•n, M. L. Briscoe, W. L. Briggs, 
of 'vVestfield, Ill. ; W. R. Patton, of Charleston. T he officers 
are: W. R. Patton, president; J. W. Dawson, vice-president , 
and Seymour Hurst, secretary. 

Charleston & Casey Traction Company, Casey, Ill.­
Incorp ora tcd, w ith a capital s t ock of $2,500, to construct an 
elect ric railway from Charles ton, Ill., to Casey, Ill. The 
principa l office is a t Casey. A m ong the inc orporators are : 
H. R. Patton, Char leston, Ill.; William Stull , Charl eston, 
Ill. , and S. S. Yanaway, of Casey, Ill. 

Keokuk & Columbus Junction Transit Co., Keokuk, Iowa. 
- Incorporated with capital stock of $ro,ooo to construct and 
operate an electric ra ilway to connect Keokuk, Charleston , 
New Boston, West P oint, Lowell, New London, Winfield and 
Columbus Junction. It is estimated that the length o f the 
mad will be about 75 miles. Officers: J . E. Peterson, New 
London. president; D. B. Hami ll , Keokuk. vice-presiden t ; T. A. 
Craig, Keokuk, secretary; Ira W. l\Iill s, Keokuk, treasurer. 

Excelsior Springs & Suburban Railway, Excelsior 
Springs, Mo.-Chartered with $50,000 cap ital stock to build 
a road from a junction of the Chicago, Milwaukee & St. 
Paul Rai lroad near Excelsior to a point in the centra l por­
tion of Excelsior Springs, a distance of two miles. T h e 
stockholders are: A llen M. Bat es, H ugh Wilhite and W. 
P. Southard, of Exce lsior Springs; Henry J. Arnold, of 
Denver, Co lo., and John E. L undstrain, of Colorado 
Springs. 

Columbus, Marion, Upper Sandusky & Toledo Construc­
tion Company, Upper Sandusky, Ohio.-Incorp ora ted for 
the purpose of bui lding an electric railway to connect the towns 
named in the title. Incorporators: Gen. J. Kent Hamilton, 
George A. Bassett, George P. Kirby, 'vV. L. Rowland and 
\V. S. Thurston, Jr., all of Toledo. 

Parkersburg Bridge Company.-Inco rp orated to bui ld a 
bridge over the Ohio Rive r between Parkersburg, W. V a., :md 
Belpre, Ohio. After the bridge has been completed th e com­
pany intends 10 start prelimin ary work on the construction of a 
system of interurban railways which will connect P ittsburg, 
Pa. , and Cincinn ati, Ohio, the fi rst section being from Pomeroy 
to Gallipo lis. Collvill e and Columbus, by way of Logan and 
Lancaster, Ohio,. Application has been made to the government 
to build the bridge, and work will be started as soon as per­
mission is obtained. Capital stock, $400,000. Incorporators: 
J. H. Brooks, J. G. L ee, S. C. W illiams, C. Newell and James 
Newell , of East Liverpool, 0. 

Springfield & W ashington Railway, Springfield, Ohio.­
Incorporated to build a line connecting Springfield, W ashington 
C. H. and Chillicothe. Incorporators: George W . Baker, 
H iram C. Baker, Charl es Baughton, W. E. Roderick, Ulric 
Sloane and W. W. Keifer. Capital stock, $r,ooo,ooo. Mr. 
Baker recently purchased the property of the Washington 
Traction Company, which is in operation between Springfield 
and South Charleston, and the new company has been organ-· 
ized to complete the line in accordance with the original plans. 

Guthrie & Interurban Railway, Guthrie, Okla.-Incor­
porated in Oklahoma, w ith $100,000 capita l stock, t o build an 
electric interurban railway from Guthrie to a point on the 
Cimarron River , a distance of five miles. Incorporators: C. R. 

Renfro, F. E. Houghton, G. Crow and R. E. Overton Guthrie 
and E. C. Brown, St. Louis. ' ' 

Wasco County Electric & Power Company, Portland, 
Ore.-It is announced that this company has been: organ­
ized for the purpose of entering the D eschutes a nd John 
Day valleys with an elec tric railway th at will be built south 
fro m Co11don. Capital stock of th e company is given at 
$3,000,000. It is said that an attempt will be made to place 
$15,000,000 in bonds in th e East. Among the incorporators 
are: George S. Carpenter, of Fossil; Mark W. Gill, W. H. 
Grindstaff, Dr. H. I. Kenney, R. L. Donald, H. J. Martin, 
0. B. Hathaway, E. P. Schow, C. D. Charles and F. S. 
M unn, of Portland, and F. T. Hurlburt, of Condon. The 
plan of the new company is to build from Condon south­
wes t to Antelope, Madras and Bend. Bran.ches will be 
built to Howard and Dayville. It is expected· to construct 
big water power pl ants that will generate electricity to 
operate the lines constructed. These will be built on th e 
Deschutes and J ohn Day rivers. 

Mount Holly & Gettysburg Street Railway, Cai,lisle, Pa.­
Chartered, with a capital of $18,000, to build an electric 
railway from Mount Holly Park to the Hunter's Run sta­
tion of the Hunter's Run & State Belt Railroad Company, 
a di stance of thr ee mil es. The new lin e will r ea lly be an 
exten sion of the Ca rlisl e & Mount Holly Electric Railway, 
w hich now terminates at Mount Holly Park, and there is 
a strong probability of the line b eing still further extended 
to Gettysburg via Bendersvill e, Arendtsville and M ummas­
burg. The directors are: T. M. Nelson, Chambersburg, 
president ; A. H. Ne lson, W. M. A lexand er, C. H. Mullin, 
Wm. McGowan , W. F. Pascoe and Frank A. Zimmerrnann. 

Alexander & Eastern Railway, Alexander, W. Va.­
Chartered t o build a lin e fr om Alexander, W. •Va., to El­
kins, W. Va. , 25 miles or 30 mil es. The incorp ora tor s are: 
J ohn B. Hart and Char les M. Hart, of Clarksburg. The 
authorized cap ital stoc k is $roo,ooo. 

TRACK & ROADWAY 

Vancouver Island & Eastern Railway, Vancouver, B. C.-;­
T hi s company is r eported to have applied for a charter. 
It was organized la st year to build an electric railway from 
Esquimault Harbor, V ancouver Island, north to Seymour's 
Narrows, and from Bute Inlet or Frederick Inlet, on the 
mainland of British Columbia, east via Yell ow Head Pass 
to Edmonton. The provisional directors include T. W. 
Pate rson, T. J. Jon es, R. C. Lowe and H. A. Munn, of 
Victoria, B. C.; James Smith, of Edmonton, Alta., and M. 
J. Harvey, of Toronto, Ont. 

Redlands Central Railway, Redlands, Cal.-The company 
will awa rd contracts soo n for the following material for r½ 
miles of single track : 60 lb. A. S. C. E. T-rail; 35-ft. poles ; 
4 ft. 8½ in. and 8-ft. split redwood ties, and No. 0000 trolley 
wire. John H. Fisher, general manager. 

Tampa-Sulphur Springs Traction Company, Tampa, Fla.­
T his company is planning to build a ¼-mile extension to its 
sys tem in Ybor City. Contracts for overhead materia l a re to 
be awarded during the next three weeks. The company is 
plann"ing to erect a pier, 27 ft. x 26 ft., for its new bridge, 
which will cross the river to W est Tampa. L. Brill is general 
manager. 

Charleston & Summerville Electric Railway, Charleston, 
Ill.-This company h as applied to the City Council for an 
extension of time for fulfilling the terms of the franchise. 
This road is reported to be under construction and when com­
pleted will connect Charleston and Summerville. F. S. Wright, 
vice-president. 

Mattoon-Shelbyville-Pana & Hillsboro Traction Com­
pany, Mattoon, Ill.-It is said that practically all the neces­
sary franchises have been secured for this line. Of the 66 
miles proposed, right of way has been secured for abou_t 12 
miles. This company contemplates the building of an electric 
railway to connect Mattoon, Charleston, Shelbyville, Pana and 
H illsboro. W. R. Patton, of Charleston, is president. 

Quincy Horse Railway & Carrying Company, Quincy, Ill. 
-It is announced that this company has made a contract 
with the Pennsylvania Steel Company for special steel rails, 
costing $4,000, to complete a downtown loop. 

Chicago, Ottawa & Peoria Railway, Streator, Ill.-It is 
reported that this company has sold a block of bonds and that 
construction work is to be started shortly on the line between 
Streator and Ottawa, Ill. Among the directors are: H. E. 
Chubbuck, Ottawa, Ill., and George Mattis, Champaign, Ill. 
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Mississippi Valley Interurban Railway, Springfield, Ill.­
It is reported that this company, of which John E. Me li ck, 
of Springfield, Ill. , is president, is pr epar in g to extend its 
lines in Bond, Chri stian, Montgomery and Sagamon coun­
ties. ] t is expected to extend th e road to Vandalia, Gr ee n­
ville and Donn ellson, and on anot her section to Bunker 
H ill , J erseyville, Brussel s, Hamburg, Ha rdin and Be llevi ew. 
B. F. Bond is sup erintendent of con struction, with hea<l­
quarters at H illsboro. 

Taylorville (Ill.) Railway, .Light, Heat & Power Com­
pany.-\IV. B. Adam s writes t hat con struction is soo n to 
start on thi s road. It will Le a local line, about four miles in 
length. Mr. Adams states that the road has been financ ed, bu t 
the contract to build the line has not yet been awarded. The 
power station wi ll be located at Taylorvill e and current will be 
sold for commercial purposes. Overhead trolley will be used. 
The company expects to operate an amusement park, about one 
mile from the city. Capital stock, $150,0 00. Officers: James 
Forester, Taylorville, president ; H enry Cheney, Taylorvill e, 
vice-president; James A. Adams, secretary , and W . B. Adam s, 
general manager. 

Indianapolis & South Bend Traction Company, Logans­
port, Ind.-John H. K ellar, presid ent and ge n eral mana ge r, 
writes that the surveys for this road are well under way, and it 
is expected to begin grading immediately a ft er the survey is 
completed. The company is directing the work from its Logans­
port office and will begin construction from that po•int. 

Vincennes & Washington Transit Company, Monroe City, 
Ind.-This company has been o rgan ized for th e purpose of 
building an electric railway from Vincennes, Ind., east throngh 
Monroe City to Washington, Ind., thence northeast through 
Davies, Greene, Martin and Monroe Counties, to nloomington ; 
also from a point on this line near Monroe City northeast 
through Sullivan and Greene Counties to Linton, thence east 
through Greene and Monroe Counti es to Bloomington. General 
offices of the road will b e at Monroe City, Knox County. 
Ind. Capita l st ock, $60,000. Directo r s : J. J. Burns. C. F . 
Burn s and J . Frank Munroe, Chica go ; M. A. P eopl es, 
\Villis W. Claycomb and Charles S. N ausett, Monroe City; 
P. M. Davidson, Troy, Ill. This road is being bui lt under 
direction of Burns & Company, Chicago. The interurban lint' 
between Vincennes and vVashington. 2r miles. will be con­
st ructed first, and work is now under way between Monroe 
City and vVheatland, 4 miles. On this part of the mad surnys 
are completed, right of way obtained and about one mile graded. 
Burns & Company wi ll purchase all supplies and materials and 
award all contracts. 

Terre Haute & Merom Traction Company, Terre Haute, 
Ind.-It is stated that the contract for the building of thi s 
line through Gardentown was recently awarded to Donn 
Roberts, of T erre Haute. L. Brown, president. _ 

Sioux City, Iowa.-It is s tated that F. W. Bisb ee, of Cas­
tana, Iowa, is interested in a plan to bui ld an electric railway 
from Sioux City to Counci l Bluffs and Omaha and that the 
promoters are prepared to make the preliminary surYey. 

Union Traction Company, Independence, Kan.-T hi s 
company has just been voted $ 20,000 in bonds by Arkansas City 
as aid toward the construction of an electric interurban railway 
between Arkansas City and Winfield. It is said that a vote 
will be taken soon on aid to an equal amount in \VinfielcL 
D. H. Siggins, of Coffeyville, is president. 

Joplin & Pittsburg Railway, Pittsburg, Kan.-Th e con­
tract for the construction of this road has been awarded to 
Smethurst & Allen, of Philadelphia, Pa. 

Wichita (Kan.) Railroad & Light Company.-It is stat ed 
that this company contemplates const ructing two miles of 
double track. S. L. Nelson, of Peori a, Ill., is general manager. 

Lexington (Ky.) Railway.-Thi s company is auth orized 
by a city ordinance just approved to extend its lines on East 
Main Street and on East High Street, startin g from Clay 
Avenue and running to Hanover Avenue. •Louis DesCognets is 
vice-president, Lexington, Ky. 

Washington, Frederick & Gettysburg Railway, Frederick, 
Md.-A. C. McBride, gen era l m anager , writes that th e con­
tract for extending the railway from Lewiston to the Monocacv 
Valley Railroad has been awarded to J . E. McDonough, o:f 
Frederick, Md. 

Youghiogheny Light & Power Company, Oakland, Md.­
It is understood that this company w ill build a standard­
gage elec tric ra ilway t o Swallow Falls with branches to 
Uniontown, Pa., and K ingwood, and anoth er branch to 
conn ect with the railroad of the J ennings Lumber & Coal 
Company. A. C. Sturgis, president; Truman West, vic e-

prc ,- id c11t ; I '. A. Ch isholm. ;,eco nd vice-preside nt; James D. 
Hamill, treasurer ; Bowie J ohnso n, :,ec retary, and II. P. 
T asker, ge nera l m anager. 

Boston (Mass.) Elevated Railway-T hi s co mpany has 
asked th e Rail roa d Commi ssion t o approve its proposed t rack 
location in \V ashington Street, Forest Hill s, in con nection with 
the eleva ted te rminal stat ion to be built near the Arbon vay. 
The company des ir es to build a surface loop t rack to facili tate 
hand ling traffi c between Hyde Park , West Roxbury, Roslindale 
and other suburbs and the st reet platforms beneath the elevated 
stat ion. .Xo opposition developed at a hearing on May 27. The 
company ha s also asked an extension of time fo r forfe iting or 
com !ru ct ing t rackage in Salem Street, Malden, in conn ection 
with the proposed Spot Pond line, and fo r approval of a con­
nect ion between the Boston Elevated and Boston & Northern 
Street Railway tracks in Salem St reet, Malden. T he phn is for 
a joint use of tracks in Salem Street, to allow the Elevated 
rnad to run a new line in to Boston via M aldcn Square. 

Compania Ferrocarriles Electricos, Chihuahua, Mex.­
Martin T alonier , managing di rector , states th at actual con­
struction work on the electric rai lroad lines through the prin­
cipal streets of Chihu ahua will commence shor tly. He expects 
to have the lines re~dy fo r opening by Sept. 16. 

St. Paul, Minneapolis & Seattle Electric Railroad, St. Paul, 
Minn.-Thi s comp any is r epo rted to have ente red in to a 
contract with A. A. Carlstrom, of Seattl e, fo r the fi r st ro 
miles of g radin g fo r it s lin e. J . W . Mossop is vice-pres i­
den t and gen era l m anager. 

Omaha, Lincoln & Beatrice Railway, Lincoln, Neb.-E. C. 
H urd, secretary, wri tes that this company will place contracts 
during the next few weeks fo r the construction of r 1/s miles of 
new track, ,vith cur\"es, turn-outs and overhead work. 

Albuquerque, N. Mex.-It is r epor ted that D. K . B. S ellers 
is interested in a project to build an electric railway on the 
Highlands. 

Binghamton (N. Y.) Railway.-I t is re ported that th e 
Binghamton Rai lway will be extended to Owego and \V ave rly. 

Yarmouth (N. S.) Street Railway.-It is announ ced that 
this company will place contracts during the next four weeks 
for the construction of an extension. About a mile of new 
track is to be added. B. G. Burrill is presid ent. 

Cincinnati , Ohio.-A n ew tracti on ra ilway to c onnect 
Cincinn at i with Fort Wayne is b eing plann ed by capitalist s 
of Dayton, O hi o. The old Gambl e ro ad, extending fr om 
Brighton t o Cheviot , will be us ed as a m ean s of ente rin g 
Cincinnati. Dr. T . H. George, of D ayton, Ohio, is th e 
promoter. 

Ohio Electric Railway, Cincinnati, Ohio.- This company 
has been granted an extension of one year's time in which to 
begin the work of electrifying the Columbus & Lake Michigan 
Railroad by the City Council of Defiance, Ohio. 

Ardmore, Okla.-J. D. Conolly, of Titusville, Pa., and E. 
A. Rea, of Corydon, Iowa, are reported to contemplate the 
construction of a street r ailway in Ardmore. 

Dunnville, Ont.- The r at e-payer s have approved a by~law 
authorizing the purchase of $30,000 Dunnville, W ellandport & 
Beamsville Electric Railway bonds to assist in construction of 
the road. 

Port Arthur (Ont.) Electric Railway.-The E lec tri c R ail­
way Commissioners have been authorized to proceed with the 
double-tracking of the electric railway between Current River 
Park and the southern boundary of the city. T his road is 
owned and operated by the city. 

Toronto Railway, Toronto, Ont.-The City of W est To­
ronto has applied to t he Ontario Railway & Municipal Board 
for an o rder direc tin g t he T oronto Railway to con struct new 
tracks and substructures on Dundas Street between the eastern 
limits of the municipality and K eele Street, on the "Y" at the 
corner of these streets, and on K eele Street, North. 

Astoria, Ore.-Preliminary st eps have b een taken towa rd 
the organization of the Astoria Seaside & Tillamook Railroad, 
capital stock $2,000,000, which proposes to build an elect ric rail­
way from A storia to Seaside and thence to Tillamook. The 
company is being organized by F. L. Evans. 

Huntingdon, Pa.-It is r eported that F . M. Bollinger and 
M. A. Miller wi ll organize a company for the purpose of pro­
moting the constru ction of a street railway system in H unting­
don and along Stone Creek for a distance of 2% miles , to a 
point where it is the intention to bui ld an amu sement pa rk. It 
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is said that application wi ll be made for a charter on June 11 
under the name of the Brookside E lectric Railway. 

Manor Valley Electric Railway, Manor, Pa.-This com ­
pany h as app li ed fo r a charter. It is prop osed to build a n 
r lectric r a ilway from Manor to Export, seven miles. It is 
said tha t th e surveys a r e made and the right of way and 
capital for building the line are partly secu red. H. A. 
Lauffer is president. 

Stroudsburg & Water Gap Street Railway, Stroudsburg, 
Pa.-T hi s company has been g rant ed the privilege of ex­
tending it s Mountain View line to the Casino, in the center of 
the Delaware Water Gap. It is said that part of the line, from 
the Glenwood House to the Cherry Valley Inn, will be com-
pleted soon. A. A. Holbrook, general manager. , 

Sunbury & N Qrthumberland Electric Railway, Sunbury, 
Pa.-R. West, gene ra l m a nage r, informs the ELECTRIC RAIL­
WAY JouRNAL that the Sunbury & Northumberland E lec tric 
Railway Compa ny is in the market fo r 6000 ft. st andard 
track and ove rh ead material; a lso for a 60-ft. Fe rri s wheel. 

Hull (Que.) Electric Railway.-The City Coun cil of H ull 
has received the reply fro;n the Canadian Pacific Railway, 
which owns the Hull E lectric Railway, to the proposition for 
double-tracking the railway and t he construction of a belt line 
around the city. All the city st ipulations were agreed to, save 
the one which required the payment by the company of $7,500 
to assist in lowering street drains. 

Rhode Island Company, Providence, R. I.-It is stated 
that this company will begin soon construction work on the 
Promenade Street line to O lneyville. T he company will 
strengthen the two highway bridges on Valley Street. A. E. 
Potter is general manager. 

Knoxville, Sevierville & Eastern Railway, Knoxville, 
Tenn.-I t is reported that construction on the first section 
of this line wi ll begin before June 14, the bonds voted by 
Sevier County to the amount of $150,000 having been declared 
va lid. W. J. Oliver & Company will build the line, which is 
designed to r each ultimately into North Carolina. 

San Angelo (Tex.) Power & Traction Company.-! t is re­
por ted that construction work has been begun on thi s line. The 
first mile o f t rack is to be completed by Sept. 7. The company 
is also r eported to be negotiating for rails and other material. 
D irector s: J. H. Ransom, W. D. Fuller, T. l\L Vaughan, 
E. E. Bai ley and John W. Harri s. T he managing offi­
cers are: E. E. Bailey, president and general manager; J. H , 
Ransom, vice-president and assistant general manager; W. D. 
Fuller, genera l superintendent; T M. Vaughan, secretary; J ohn 
\V. Harri s, treasurer; J. Curtys Simmons, gen eral a tto rney. 

Seattle, Wash.-An exte n sion of time until May 18, 1909, 
has been g rant ed to Edwi n S. Gill and J ohn Mc Quade for 
beginning of construct io n on an elec tric railway from 
Seatt le t o Everett, under the terms of a fr anchi se granted 
by the commissioner s on May 17, 1906. 

Wheeling (W. Va.) Traction Company.-It is reported 
that this company contemplates extending its line at Mounds­
\' ille this summer . G. 0 . Nagle is superintendent. Up to the 
presen t time nothing definite has been decided. 

AMUSEMENT PARKS 

People's Traction Company, Galesburg, Ill.-W e are in­
formed that thi s company h as lease d ground for a baseball 
park and er ected a grand stand and bleachers. The park 
is situated on the company's line southwest of the ci ty 
limi t s. 

Dartmouth & Westport Street Railway, New Bedford, 
Mass.-This company h as purchased a tract of la nd on e­
half mile from Lincoln Park and containing 140 ac res. It 
is reported t hat the compa ny wi ll equip and ope rate an 
amusement park. 

Palisades Amusement Park.-T his park, overlooking the 
Hudson River and Manhatt an Island, will be ope rated by 
t he Amusement Securit ies Company during the su mmer 
season of 1908. Amon g the attractions , will be the Rustic 
T h eate r . A broad walk on the edge of the Palisades will 
b e one of the featur es. Bands wi ll play popular and classic 
music in the aftern oons and evenin gs, w hile free open-air 
vaudevill e and specia lty acts w ill be presented. Electric 
lights will be u sed on the river front and throughout th e 
park, and it is expected that a large electric sign will be 
erected just above the Pa lisades. Subway and surface cars 

wi ll carry p eop le from Manhattan, th e Bronx and Brook­
lyn to the West 130th Str eet ferr ies, which cross the river 
to a poi nt near th e park gates. This walk will be illumi-
11 ated at night. There a re five ferries. The electric railway 
whic h carri es passengers to the park entrance may be used 
by those w h o prefer to ride up the hill. Communications in 
regard t o concessions, privileges, construction work, etc., 
sh ou ld be addr essed to A. H. Dexter, general manager, 
Amusement Sec urities Co mpa ny, 1402 Broadway, New York. 

Yarmouth (N. S.) Street Railway, Yarmouth, N. S.-This 
company, it is ann ounce d, ha s rece ntly purchased a s ite for 
a park, but the park will n ot be equipp ed until next year. 

POWER HOUSES & SUBSTATIONS 

United Railroads of San Francisco.-This company h as 
recently purchased the following apparatus for its North 
Beach power stati on : One 5000-kw Curti s turbo-generator, 
,vith necessary exciter set, transformers and switchb oard; 
3000 hp in boilers consisting of 6 units to be operated in 
batteries of two boilers each, with auxili aries, consisting of 
condenser s, vacuum, oil and centrifugal pumps, accumu­
lator, etc. The company h as also purchased on e 4000-kw 
fr equency change r. Charles N. B lack, general manager. 

De Kalb-Sycamore-Interurban Traction Company, De 
Kalb, 111.-D. Thomson, general manager, writes that this 
comp any is in stallin g two 400-hp Wickes b oilers with 
:\Iurphy aut oma tic stoke r s. In addition the company is also 
.nstallin g the G re en F uel Economizer Company's system of 
ex h aust draft and has contracted with th e Economical En­
gineering & Construction Company, of Chicago, for vacuum 
ash and coal h andling machinery. 

Yarmouth (N. S.) Street Railway.-B. G. Burill writes 
that thi s company intends t o purchase a 300-kw generator, 
turbines and hydrauli c equipmen ts. The spec ifica tions for 
t hi s apparatus h ave not yet been prepared. The company 
has recently p urchased a 150-hp Robb Armstrong engin e 
a n d a rno-kw Canadian General Electric alternator. 

SHOPS & BUILDINGS 

Omaha, Lincoln & Beatrice Railway, Lincoln, Neb.­
T his company is planning to er ec t a car h ouse and repair 
shop, 33 ft. x 76 ft. 

Third Avenue Railroad, New York.-The company has 
fi led plans with th e Building D epartment for razing the 
three towers and c entra l mansa rd of the old car h ou se at 
Third Avenue a nd Sixty-fifth Street. 

Yarmouth (N. S.) Street Railway.-This compa ny plans 
to build an addition to it s car house. 

Toledo Urban & Interurban Railway Company, Toledo, 
Ohio.-We are advised by Manager Chas. F. Smith that th e 
Toled o Urban & Interurban Railway Company expects to 
p lace contracts during the next two months for the erection 
of a brick waiting s t ation n ear Toledo. 

NEW PUBLICATIONS 

Accidents, Their Causes and Remedies, by Thomas D. West. 
The Competent Life Book Age ncy, Sharpsville, Pa.; 95 
pages; illustrated; paper. Price, 25 cents. 

Mr. West is p res ident of the Am erican A nti-Accident As­
sociation and hi s pamphlet is devoted to advocating the 
adopt ion of provisions in va ri ous lin es of work t o reduce 
accidents, many of which he, believes can be avoided by 
car e. Th e book contains many practical sugge stions. 

Trolley Wayfinder. Edition for 1908. Boston: New Eng-
land Stree t Railway Club; 104 pages. Price, $0.10. 

Since the first edition of this publication appeared seve ra l 
years ago it h as continued to advance in favor until now it 
has become somewhat of a handbook for r esidents and trav-
elers in New England. . 

The book is the official publication of the New England 
Street Railway Club, and all the companies in the New 
E ngland States assist in preparation of the material pub­
li sh ed. 

The book is as accurate as it is possible to make a pub­
lication of this character, for railroad schedules are subject 
to frequent revision. The names of cities and towns reached 
by the- e lectric railways are arranged alphabetically, and the 
di stance, fare and time between points are given. Many 
maps of different systems are presented. 
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Manulaelures and Supplies 
ROLLING STOCK 

Aurora, Elgin & Chicago Railroad, Chicago, is in the 
market for 25 sets of double truck s. 

Seattle Electric Company, Seattle, Wash., expects to pur­
chase 20 cars in the near future. 

Yarmouth Street Railway, Yarmouth, N. S., intends to 
purchase several open cars. B. G. Burrill, president. 

Norfolk City & Suburban Railway, Norfolk, Va., expects 
to purchase soon one two-motor car equipment. 

Marshall F. Tennis, Pittsburg, Pa., is reported to be ask­
ing prices on five double-truck cars for electric railway 
service. 

Omaha, Lincoln & Beatrice Railway, Lincoln, Neb., is in 
the market for two 32-ft. motor box cars. E. C. H urd, sec 
retary. 

Washington, Baltimore & Annapolis Electric Railway, 
Baltimore, Md., is reported to be in the market for 10 or 12 

double-truck cars. 

Los Angeles-Pacific Company, Los Angeles, Cal., is re­
ported to be planning to add to its equipment se veral oil ­
tank cars. R. P. Sherman is general superintendent. 

Union Traction Co'mpany, Sistersville., W. Va., is in tlw 
market for two second-hand summer cars. This company 
is the successor to the Wetzel & Tyler Railway. E. L. 
Robinson, of New Martinsvill e, is general manager. 

Rahway Valley Railroad, Kenilworth, N. J., has requested 
the Strang Gas-Electric Car Company to prepare specifica­
tions for the building of two cars. The Strang new all-steel 
rail way 111 otor car Irene wa1, operated over the Rah way 
Valley Railroad on May 9 and IO in place of the steam trains 
of that road, covering all of the schedu le on both days and 
three extra round trips on one day. The patronage during 
the run with the gasoline car was in excess of th e regular 
passenger traffic. 

TRADE NOTES 

National Railway Materials Company, New York, has 
elected Richard C. Hall secretary of the company. 

Allis-Chalmers Company, Milwaukee, Wis., has opened an 
office in the First National Bank Building, Birmingham, 
Ala., in charge of Seldon Jones as district manager. 

W. R. Brixey has removed from 203 Broadway to the 
Hudson Terminal Buildings, 30 Church Street, New York. 
The \Vatson Insulated Wire Company, Railway Exchange, 
Chicago, is acting as Western representative of l\Ir. Brixey. 

The Glacier Metal Company is erecting at Manchester, 
Va., a number of molding furnac es and will require a num­
ber of furnaces for the manufacture of babbitt metal, brass, 
etc. The company expects to employ pots containing from 
IOoo lb. to 2000 lb. each. 

Zelnicker Crayon Works, St. Louis, Mo., is offering a new 
crayon, s in. long and % in. in diameter, made in four colorn 
-blue, red, yellow and black. The crayon is waterproof 
and is suitable for general uses, including marking on 
leather, paper, glass, china, tin, castmgs, boxes, sacks, etc. 
The company has adopted for the crayon the title "Shure­
mark." 

Borne-Scrymser Company, New York, after much theo­
retical and practical demonstration, is prepared to furnish 
an oil especially adapted for the lubrication of high-duty 
gas engine cylinders. The oil is known as "W" gas cylin­
der oil, gives excellent lubrication with low consumption 
and is very low in the percentage of taint contamination, 
i.e. , fixed carbon as directly due to the oil itself or other 
than the mixture of the gases. This oil is in general use in 
!> 0me of the largest gas-engine units in operation and is 
giving satisfaction. 

Paul B. Patten Company, Salem, Mass., reports that after 
trial orders had been given by a number of roads in th e 
United States and Canada which had never used the Patten 
ticket destroyer, its value hacl been recognized and r epeat 
orders have b een received. From time to time improve­
ments of the machine have been made. Roads which follow 
the custom of burning their tickets and transfers before 

th ey arc ground and destroyed take chances in having th em 
duplicated or used again. Neither of these contingencies 
can occur if tick ets and transfer s arc run throug h a l'atte11 
des troyer. I t s utility to railroads is therefore obvious. 

Charles N. Wood Electric Company, Boston, anuouncc s 
that John F. Stout, fo r m ore than 15 yea rs with Wm. Hall 
& Company, of Boston, has joined the sales force of the 
W ood Compan y. l\Ir. Hall mad e m any friends during hi s 
connection with the supply busin ess and hi s acqua int ance 
should assure hi s s uccess with the Wood Company. 

Bird-Archer Company, New York, ann oun ces that Co l. I\'at 
T. Lane ha s seve red connection with th e Geo. W. Lo rd 
Company, Philadelphia, and joined th e sa les organization of 
the Bird-Arch er Company. The Bird-Archer Company. 
manufacturing chemi 1, t , is well known to stea m engin eers 
through its boiler compound. Colonel Lane ha s recent ly 
returned from an extended trip to Cuba, Central A m erica 
and Mexico in the interes t of the company. Agencies have 
bee n es tabli shed in th e principal cities visited in thos e coun­
tri es in charge of active representatives. Colonel Lane wa s 
formerly connected with elect ri c ra ilroa d work, and hi s 
wide acquaintance should be valuable to the company with 
which he is now associa ted. 

Thomas F. Carey, Boston, announces that he has removed 
to 141 Milk Street, Bos ton, and that hi s business will h ere­
after be known as Thomas F. Ca rey Company. Th e com­
pany will have traveling represe ntatives in New York, Phila­
delphia, Cleveland, Chicago and on the Pacific Coast and in 
Southern Sta tes. The company plans to handle a complete 
line of railroad equipment and supplies for street and in ­
terurban railways and steam and electrica l m achin e ry for 
railway and power se rvice. The company ha1, for sale now 
-10 new Brill semi-convertible easy access cars fully equipp ed 
with 4 GE-90 railway m otor s, . 150-I0-()-8 bench open cars. 
50 20-ft. closed cars fully equipped if desi red and a number 
of combinatio n and express cars. The Carey Company will 
furnish deta ils regarding the eq uipment it has for sa le and 
it will purchase, se ll on commi ssion basis or exchange 
equipment and machin ery. 

ADVERTISING LITERATURE 

Ohio Brass Company, Mansfield, Ohio.-The bulletin of 
this company for l\Iay contains a numb er of r eadable little 
jokes under the head "Clippings." For serious thought a 
description of th e T omlin son automatic radial car coupler 
is presented. The bu lletin is illustrated with half-tone s and 
line cuts. 

American Carbon & Battery Company, East St. Louis, Ill. 
- "Brush History" and "Do You Know?" are the title s of 
folders just is sued which deal with carbon brushes. In 
"Brush History" the deve lopment of the American bru sh 
is briefly reviewed, while in "Do You Know?" there are 
some pertinent reasons for using American brushes. 

Crocker-Wheeler Company, Ampere, N. J.-Under date of 
l\Iay the company has issued Bulletins Nos. I02, I03 and IO...J. 
::--Jo. 102 has for its subject A C Switchboard Pan els, Type 
12, for I 150-2300 volts. No. I03 is entitled "The Sanitary 
District of Chicago's Hydro-electric D evelopm ent o n the 
Chicago Drainage Canal." Bu ll etin No. IO...J. whi ch has for 
its subject "Direc t Current Ra ilway Generators," desc rib es 
the details of the machin es and is illu strated with half-ton es 
of parts of machines and of generators in power-station 
se rvice. Among the plants shown are the New Haven sta­
tion of the Connecticut Company, Hampton sta ti on of th e 
Hampton Roads Traction Company, K ennett Square sta ­
tion of the West Chester, Kennett Square & Wilmington 
Railway, West Somerville st a ti on of th e Roston Elevated 
Railway. The b ooklet concludes with a li st of dimensions 
of railway gen erators fo r different capacities. 

Electrical Testing Laboratories, New York, N. Y.-. .\ 
paper on the work of th e laboratories prepared by \Vilson 
S. Howell and r ead at the annual m eetin g· of th e Asso­
ciation of Edison Illuminating Compani es at Hot Springs, 
Va .. Sept. IO, II, 12, 1907, has bee n reprinted for di stribution 
by the Electrical Testing Lab oratori es. As an introductory 
th e reason for establi shin g the association is stated briefly. 
The work of th e lab orat ories is divided in to two ge neral 
dasses, viz., Edison association contract work and g eneral 
t esting, part of which is cl one at th e laboratory an d part out­
side. The Electrical Testing L aborato r ies act for c lients all 
ove r th e country. among th em bein g the Washington \ Va ter 
Power Company, Niagara Fa ll s Power Co mp any, Georgia 
Railway & E lec tri c Company, Standard Varni sh \,Vorks 

• and many oth er large public service and industrial c om­
panies. Eq uipm ent is rented in cases wh ere cli en ts wi sh 
to conduct t es t s and experim ents in priYate. 



TABLE OF MONTHLY EARNINGS 
Notice. - These statistics will be carefully revised from month to m onth, upon information received from the companies direct, or from official sources. The table 

should be used in connect ion w ith ou r Fina ncial Supplement, "American Street Railway Investments ," which contains the annual operating reports to the ends of the 
v arious financial years. Sim ilar statis tics in regard to roads not reporting are solicited by the editors. * Including taxes. t Deficit. t Including Rapid Railway system, Sand• 
wi_cb , Windso r & Amh er tburg Railway, a n d Detroit, Monroe & T oledo Short Line Railway. 

COMPANY Period 

BELLINGH AM, Im., Mar. '08 
WASH. \Vhatcom 1 " " '07 
Co. Ry. & Lt. Co. 12 " " '08 

12 " " '07 

129,804 
132,844 
504,890 
508 ,727 

82,252 
82,889 

323,883 
3 18,396 

28 ,561 * 17,223 
26,556 *16,132 

36 1,811 *215,497 
295,994 * 185,880 

c1~Gi~fsVr~~ .. i~~1co. in:i.-• ~pr. :g~ m:m !l2i3:l~6 
4" " '08 1,269,654 *757, 6-13 
4 " " '07 1,105,32 4 *630,0 19 

CHARLESTON, S. C. lm., ~pr. '08 
Charleston Con.Ry., 1 " '07 
Gas & Elec. Co. 2 " " '08 

CHICAGO, ILL. 
A urora,Elgin & Chi= 
cago Ry. Co. 

2 " " '07 

lm., Mar. 
1" " 

l :: ~pr. 

10" " 
10" " 

'08 
'07 
'08 
'07 
'08 
'07 

CLEVELAN D, 0. lm Apr '08 
Cleveland, Paines= 1 ,; • " · '07 

c~'.e & Eastern R.R : :: :: :g~ 

Lake Shore Elcc. RY 
Co. 

l m., 
1" 
1" 
1" 
3 " 
3 " 

'08 
'0 7 
'08 
'07 
'08 
'07 

COLUMB US, GA, lm., Mar. '08 
Columbus Elec. Co. 1 " " '07 

12 " " '08 
12 " " '07 

I 
~u1~1 

122,5-16 
111,460 

I 
95,774 1 

102,416 
97,934 1 

10 1,198 1 
1,1 56,467 
1,080,254 

20 ,115 
19,470 
74,261 
71,543 

53,703 
53,886 
61,864 
64,111 

175,937 
179, 576 

28 ,701 
26,450 

349,828 1 
308,345 

39,598 
35,091 
80,263 
72,221 

• 56,652 
58 ,715 
57,378 
58,494 

641,509 
591,016 

* 11,727 
* 11 ,389 
*43 ,677 
*41,489 

*33,62 5 
• *33,511 

*39,145 
*38,480 

* 111,458 
* 11 1,600 

*14,618 
*14,172 

*187,646 
*16 1,530 

DALLAS, TEX. l m., l\!ar. '08 87,447 
Dallas Elec. Corp'n. 

1
1 :: :: :g~ 89,493 

*67,157 
*69,0 13 

*8 12,466 
*744,723 

12 " ,. '07 1,132,032 
1,050,119 

DETROIT, MICH. 
tDetroit United Ry. 
Co. 

DULUTH, MINN, 
Duluth St. Ry. Co. 

lm., Mar. 
1 .. " 

i :: A,p r . 

4" " 
4 " " 

lm., Mar. 
1 " " 

i :: J\pr. 

4" " 
4 " " 

'08 
'07 
'08 
'07 
'08 
'07 

'08 
'07 
'08 
'07 
'08 
'07 

E. ST. LOUIS, ILL. lm., ~pr . '08 
East St. Louis & 1 " '07 
Suburban Co. 4 " " '08 

4 " " '07 

E L PASO, TEX. 
EI Paso Cos. 

I m., Mar. '08 
1 " " '07 

12 " " '08 
12 " " '07 

FT. WAYNE, IND. Im., .Mar . '08 
Ft. Wayne & Wa= 1 " " '07 
bash Valley Tr. Co. ~ :: :: :g~ 

533,788 
553,680 
551,161 
5-13,578 

2,069,47 1 
2,083, 184 

67,455 
64, 357 
68 ,719 
67,29 1 

263,02 0 
243,98 9 

I 
148,794 
162,234 
651,385 
640 ,386 

43,641 
40,538 

526,859 
420,27 1 

97,760 
92,500 

298,235 
267,018 

*338,294 
*34 7,973 

350,426 
349,039 

1,360,240 
1,366,047 

44,2 19 
3 1,292 
42, 453 
33 ,523 

172 ,728 
13 1,322 

85 ,205 
94,399 

333 ,923 
256 ,872 

*33 ,870 
*31,969 

*386,023 
*308 ,576 

58,256 
58,844 

172 ,433 
165,9 14 

FT. WORTH, TEX. I m., Mar . '08 91,65 1 *50,903 
Northern Texas Tr. 1 " " '07 91,756 *52,551 
Co. 12 " " '08 1,064, 116 *622 ,853 

12 " " '07 920 ,299 * 580,020 

GALVESTON, TEX. 
Galveston=Houston 
Elec. Co. 

1
1

n;t;• i\!~ r . :0
0

8
7 

83,539 *55 ,030 
82,292 *52,5 10 

12 " " '08 1,063,11 3 *669 ,835 
12 " " '07 949 ,503 *588 ,984 

HOUGHTON, MICH. Im ., Ma r. '08 
Houghton II County 1 " " '07 
St. Ry. Co. 12 " " '08 

12 " " '07 

JACKSONVILLE, lm., Mar. '08 
FLA. Jacksonville 1 " " '07 
Elec. Co. 12 " " '08 

I 
12 " " '07 

19,77 3 
20,41 5 

254,1 4 1 
237, 05 1 

*13, 109 
* 13,315 

* 154,19 5 
* 150,6 77 

36,965 *24, 677 
34,206 *20,932 

397,658 *2 65,122 
349,684 *219,250 

47,552 
49,955 

181,006 
190,331 

11,338 
10,424 

146,3 14 
110,1 14 

122 ,678 
11 7, 624 
512,0 11 
475,305 • 

2 1,450 
20,233 
42,283 
39,239 

39 ,1 21 
43,701 
40,556 
42,705 

514,958 
489,238 

8 ,387 
8, 121 

30,584 
30,053 

20 ,078 
20,375 
22,719 
25,631 
64,479 
67,976 

14,083 
12,278 

162,182 
146,814 

20,290 
20,480 

319 ,566 
305,396 

195,494 
205,707 
200,735 
194,538 
709 ,231 
717,137 

23 ,236 
33,064 
26,26 7 
33,7 68 
90, 292 

112 ,66 7 

63,589 
67,835 

3 17 ,462 
383,514 

9,77 1 
8,5 69 

140,836 
111 ,695 

39,504 
33 ,656 

125,802 
10 1,1 09 

40,748 
39 ,20 5 

441,263 
340,278 

28, 509 
29,7 82 

393,27 8 
360,519 

6,664 
7,100 

99,946 
86,373 

12,289 
13,273 

132,536 
130,4j4 

44,029 
42,402 

172,889 
166,431 

6,767 
6,298 

78 ,7 44 
55,380 

13,817 
13,517 
27, 63 3 
27,033 

28,191 
26,991 
28,330 
27,588 

277,723 
264,897 

7,240 
7,2 13 

28,892 
28,85 1 

25 ,634 
23,52 6 
25,728 
24,65 1 
76,854 
71,223 

10, 755 
9,806 

124,83 7 
108,532 

20 ,044 
16,858 

233,534 
190,457 

134,714 
131,25 1 
134,249 
130 ,4 72 
540 ,1 33 
508 ,1 88 

18 ,417 
17,617 
18,417 
17,64 5 
73,-66 7 
70,366 

5,76 7 
4,665 

64,1 62 
49,63 4 

..... 

11 ,769 
10,31 3 

133,030 
120,508 

13,871 
12,427 

159,013 
143,801 

3,957 
3,971 

47,496 
47,123 

5,703 
3,475 

56,469 
4!,,54 

I 

., 
E 
0 u .s 
+> ., 
z 

COMPANY Period 
., 
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..., C c, ,... 

3,523 !KA NSAS CITY, MO. I lm., l\lar . ' 08 
7,553 1 Kansas City Ry, & 1 " " '07 
8, 11 8 Lt. Co. 1 " Apr . '08 

23,899 l i :: :.: :g~ 
488, 741 1 267,037 
478,464 258,894 
492,472 267,657 
472,666 245,720 

11 " " '07 
5,620,390 2,926,330 
5,226,282 2,631 ,668 

4,57 1 
4,1 26 

67,570 KNOXVILLE, TENN 
54 ,73 5 Knoxville Ry. & Lt. [n:1;• ~ p r. :g~ 

4 " " '08 Co. 
4 " " '07 

I 

LEXINGTON, KY. l m., Mar . ' 08 
Lexinl!ton & Inter= l " '0 7 

J urban Rys. Co. 3 " " '08 
3 " " '07 

I 
45,992 I 

4 7,127 
174,009 
180 ,989 

46,735 
4 1,739 

128, 710 
11 6, 719 

*22 ,640 
*24, 666 
*95 ,986 

* 102,270 

31 ,335 
25,476 
87,947 
78,914 7, 634 

6,716 
14,650 
12,205 LITTLE ROCK, ARK 

Little Rock Ry. & 
Elec. Co. 

[n:1;• ~pr. :g~ 55,559 *27,607 
49 , 139 *25,609 

10,930 
16,709 
12,225 
15, 11 7 

4 " " '08 
4 " " '07 

2 19,068 * 109,046 
195,054 * 106,652 

237,235 
224,341 

MILWAUKEE, WIS. ;n:1;• ~pr . :0
0

8
7 

309,848 
Milwaukee Elec. Ry . ,, 305 ,743 
& Lt. Co. 4 " '08 1,233,854 

4 " " '07 1, 208 ,332 

1,148 
908 M'I k 1 69 1 1 1 wau ee Lt., Ht. & 

1 '203 I Tr. Co. 
. I 

tS,557 1 
t3,1 51 1 

t3,010 IM INN EAPOLIS, 
979 MINN. TwinCity 

t 12,3 74 R. T. Co. 
t3,247 J 

3,328 
2,472 

37,345 MONTR EAL CAN 
38, 282 I Montreal St'. Ry. · 

I 

lm., A,P, r . '08 
1 " '07 
4 " " '08 
4 " " '07 

l m., Mar . 
1 " " 

l :: A.f!r. 
4 " " 
4 " " 

'08 
'0 7 
'08 
'0 7 
'08 
'07 

100,492 
52,2 11 

39 4,183 
208 ,695 

484, 623 
4 79,301 
493 ,497 
46 5,221 

1,901,9 56 
1,821,1 62 

I lm., ~pr. '08 280,7 36 
1 " '07 274,635 
7 " " '08 2, 027, 873 
7 " " '07 1,87 3,684 

I 

245 1 3,622 
86•031 NORFOLK VA I 114•940 Norfolk & Ports= 

mouth Tr. Co. 

l m., l\far. '08 
1 " '07 
3 " " '08 

13°8 ,7 92 1 
161 ,339 
4 15,452 1 
441,9 17 60,780 

74,45 6 
66 ,486 
64,067 

169,098 
208 ,949 

3 " " '07 

PENSACOLA, FLA. l m Ma r '08 
Pen sacola Elec. Co. 1 ,," " · '07 

12 " " '08 

19,205 
17,2 85 

228 ,9 27 

4,8 19 PHILADELPHIA 
1 Ntb 

I 
American Rys. C~. 

lm., 
1" 

Aur . '08 2 14,239 

16:123 
16 ,625 
42 ,30 1 

10 " " 
10" " 

PLYMOUTH, MASS. 1 1•1,1;• i\! ~r. 
Brockton & Plym= 1 " 
outh St. Ry. Co. g :: " 

' 0 7 223,082 
'08 2,395,439 
'0 7 2,344,7 48 

'08 
'07 
'08 
'07 

7,254 
6,830 

121,037 
113,323 

157,762 
152 ,506 
676,293 
62 1,817 

27,3 12 
24 ,1 51 

115,75 7 
102,606 

252,824 
233,73 1 
246,325 
21 8 ,0 89 

1,01 0,994 
91 2,386 

170,1 41 
166 ,422 

1,3 16,00 7 
1,2 40,079 

88,061 
106,030 
274,96 1 
293,971 

*13,86 7 
* 10,988 

* 158 ,538 

*6, 768 
*5 ,827 

*92,033 
*71,541 

221,704 
2 19,571 
224,8 15 
226,946 

2,694,061 
2,594,6 14 

23,352 
24,46 1 
78,023 
78 ,719 

15,382 
16,262 
40 ,7 62 
37,805 

27,952 
23,530 

110,022 
88,402 

152,085 
153,237 
557,561 
586,5 15 

73, 181 
28,060 

278,426 
106,089 

23 1,800 
245,570 
247,172 
24 7,1 32 
890,962 
908,776 

110,594 
108,2 13 
711,866 
633,605 

50,731 
55,3 10 

140,491 
147,946 

5,338 
6,296 

70,389 

486 
~ 1,002 

29 ,004 
41,782 

: : : : : : I ST. ~OUIS,.MO. • 

4 004 United Railways Co. 

3 ·904 of St. Louis. 

l m ., ~ pr. '08 86 5, 691 *570, 663 295 ,028 
1 "· '07 884,923 *583,039 301, 884 
4" " '08 3,327,451 *2,203, 696 1, 123,755 
4" " '07 3 ,379,085 *2,305, 634 1,073,45 1 

76;674 
62,062 I 

SAVANNAH. GA. l n;t,-, i\!~r . 

I Savannah Electric 1 
· · · · · · Co. 12 " 11 

12 " " 

'08 
'07 
'08 
'07 

48,1 61 *38,042 
47,1 67 *31,098 

604,044 *442, 372 
605,031 *377,029 

10,118 
16,069 

16 1,672 
22 8 ,002 

SEATTLE, WASH. 
28,9 79 Seattle Elec. Co. 
28 ,893 

lm., Ma r. '08 353 ,462 *2 35,022 11 8,440 
1 " " '07 318,903 *202,075 11 6,829 

· 12 " " '08 4,2 68,701 *2,804,655 1,464,047 
308, 233 12 " " '07 3,419,019 *2,042,697 1,376,322 
219,771 

rfACOMA, WASH. ln;t,- , i\! :1r , '08 127,448 *89,381 
14,638 Puget Sound Elec. 1 '07 129,614 *83,378 

2
l~J~~ Ry. Co. 12 " " '08 1,689,304 *1,115,831 

216,718 12 " " '07 1,425,003 *949,115 

2 708 TAMPA, FLA. 
' Tampa Elec. Co. 3,129 

[n:1;• i\! ~r. :g~ 
52,450 
39,250 

6,585 rfOLEDO, 0. 
9,798 I Toledo Rys. 

76,068 Co, 
• 8~.281 I 

12 " " '08 
12 " " '07 

lm., Mar. '08 
& Ltl 1" " '07 

3 " " '08 
3 " " '07 

43,121 *30,374 
43,528 *29,263 

531,949 *391,471 
482,775 *309,054 

202,187 
214,837 
628,623 
637,425 

114,879 
118,714 
356,269 
369,256 

38,067 
46,236 

573,473 
475,887 

12,747 
14,265 

140,478 
173,721 

87,308 
96,123 

272,354 
268,169 

., 
vi E 
.§ 8 
+> C u ..., 
::s 

"OE 
., 0 o .... 

"" 

., 
E 
0 
u .s 
~ 

153,824 67,880 
152,052 67,518 
151,016 73,798 
149,826 77. 120 

1,683,912 1,010, 149 
1,613,890 980,724 

11,394 
10,5 71 
45,862 
40,99 1 

9,566 
8,686 

37,066 
33,647 

93,02 4 
95,474 

383,486 
375,741 

11,958 
11,890 
32,16 1 
37 ,728 

18,386 
14,844 
72,956 
54,755 

59,061 
57,763 

174,075 
2 10,774 

57,673 15,507 
30,42 4 t 2,363 

226, 853 51,573 
120, 570 t1 4,48 1 

123,386 
115,25 8 
126,07 5 
11 5,258 
494,206 
46 1,033 

108,413 
130,312 
121,097 
131,87 3 
396,756 
447,743 

51,345 59,249 
45,31 8 62,896 

323,987 387,87& 
284, 196 349,409 

3,6 17 
3, 125 

42,3 38 

1,907 
1,820 

21,661 
21,731 

232,274 
230,892 
932,437 
924,627 

12,547 
11,775 

146,867 
136,545 

1,721 
3,171 

28,051 

tl,421 
t818 

7,343 
20,051 

62,754 
70,992 

191,318 
148,824 

t2,429 
4,294 

14,8()4 
91,457 

56,275 62,166 
44,060 72,768 

633,441 830,606 
498,420 877,902 

31,901 
26,446 

363,385 
287,095 

1,096 
1,225 
6,387 
4,603 

68,898 
' 63,457 1 
205,952 
188,920. 

6,166 
19,791 

210,088 
188,792 

11,651 
13 ,040 

134,090 
169,119 

18,410 
32,666 
66,402 
79,249 

' 

' -




