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The Election in Chicago 
At the election held April 3 the citizens of Chicago de

clared themselves in favor of municipal ownership, but not 
of the municipal operation of the street railway systems of 

the city. The election was a close one, and the decision in 

favor of municipal ownership was carried by only I,½ per 

or other companies, the purchase to be made by the issue of 

$75,000,000 worth of M ueller certificates. There is some doubt 
as to whether the Mueller law itself is constitutional, and 

this question wi ll have to be determined by a test case 
before the supreme court. Again, the certificates themselves 
are not a lien against the city and may not be against the city's 

interest in the railway system. In fact, uncertainty as to just 
what constitutes th e collateral or guarantee of these certifi 
cates may prevent purchasers for them being fou nd. 

The results of the election seem to be to leave the situation 
about wlrere it was before the vote was taken. Before the 

city can acquire the railways as provided in the vote, the legal 
status of both the law and the certificates must be settled, and 

this will mean tedious delay. In the meantime, Mayor Dunne 

is reported as wanting to submit the operation proposition to 
another vote, which he hopes will be more favorable to his 

pet plan. The situation is certainly not very encouraging to 

those longing for better street railway service in Chicago. 

Interchangeable Coupon Books in New York State 
By th e appointment of a committee, with powers to inves

tigate and report at its next annual convention in June, the 

~ ew York State Street Railway Association, at its Elmira 
meeting, held March 29, took definite action looking to the 

joint adoption by all th e member companies of an inter

changeable coupon ticket book good for passage over the 

lines of all the companies. The plan as proposed is based very 

largely upon the agreement now in force among certain 
members of the Central Electric Railway Association, fre

quent references to which have been made in these columns. 

The idea at first was to devise some form of interchangeable 

mileage book that could be sold at a stated cost per mile, but 

it soon developed that the lack of uniformity in the rates of 

fare charged by the interurban companies would prevent the 

adoption of a straight mileage book, inasmuch as on a few of 

the roads the regular rates of fare were less than that at which 

other road s, having higher fares, would be willing to accept 

mileage tickets. This matter of interchangeable tickets has 

been brought sharply to a head in New York State by reason 

of the important work now in progress, both th rough th e cen-
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tral portion of the State and cal:,~,i,h \ he~ s:oJth~rh 'fi~r of.,~.i}n; of lamps, while helping conditions somewhat, has not proven 
ties, whereby many of the gaps betvv,ep1, im,t?oi;tant; ,il}tei;urban c ,a sat isfactory method. The variations in the intensity of light 

centers are rapidly being ,cL9'.~r..~, mak(~ g.'{q-ro-r1i~ ~Ji~trJi train ', 'T/;main about as great as before. Of course at a low line vol
service between New Y o't1{,. /YQO' ,B,uffalo, and between 1;1,a1lx, ';tc\ge the car with the greater number of lamps gives more illu
important cities in the southlrn?;nd,\v,escern ,sect i\:1,1\ s;'o{;',h~ ,' mi nation. On the other hand, after the eye has adjusted it-
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State, a matter of the very near future:' I~ ti1'~~fp.r,m ~in \vhich 

the matter was brought before the Elmira meeting of the New 

York State Association, the proposition is to sell the inter

changeable-coupo n books, each book containing 240 5-cent 

coupon s, at the rate of $ro per book. This gives the pur

chaser $r2 worth of transportation for $ro, and operates as a 

reduction in fare equivalent to 16 2-3 per cent. J. H. Pardee, 
general manager of the Rochester & Eastern Rapid Railway, 

who presented the proposition as a paper before the associa
tion, has made a careful analysis of the rate sheets of the im

portant interurban lines in New York State and finds that 

thi s reduction of 16 2-3 per cent nets approximately the rate 

of round-trip tickets. That is to say, if the proposition goes 
through, the holder of a coupon book will be able to get on 

a car of any interurban road that is a party to the agreement 

and make a single trip for virtually the round-trip fare. 

There can be no doubt that an agreement between the im

portant electric roads pf the Empire State, looking to the 

issuance of interchangeable-coupon books, would be appre

ciated by the traveling public generally, and it would be of 
especial convenience and value to commercial travelers. In 

the opinion of those present at the Elmira convention th e 

latter form a class of spfficient importance to be entitled 
to the fullest consideration. Having in mind the longer 

trolley routes and through service that will be available 
throughout the Empire State ,Yithin the year, we ventl.!re to 
predict that if the managers of the important roa:l s in the 
New York Association will adopt a joint coupon book, that 

can be carried conve niently in the vest pocket, and will be good 

for passage over the electric railways in all sections of the 

State, they wtll have the sa tisfaction of increasing their receipts 
as well as of seeing many a "knight of the grip," who is still 

prompted to travel in the old-fashioned way, by steam road, 
enjoying his cigar in the smoking compai;tment of their 111 -

terurbc:n electric cars. 

Lighting of Interurban Cars 
There is one point in st reet and interurban railway practice 

in which it might be said that_ for the last ten years absolutely 
no progress has bee n made. \ Ve refer to the lighting of cars. 

Better lighting is needed on Loth city and int erurban cars, but 

on the latter the lighting is mo st assuredly inadequate. 

Interurba n lines have developed to a point where they cater 

to the same class of patrons as do steam lines. Many of these 
passengers a re traveling men who, when or steam cars where 
lighting faci liti es will permit them to do so, utilize the time 

on the train to write up their notes and reports. It is safe to 
say, however, that comparatively few interurban lines have 

their ca rs so lighted that reports and notes may be written 

,Yith any degree of satisfaction. In fact, in many it is almost 

impossibl e to read a newspaper at night. It is reasonable to 

presume that when steam and in te rurban roads are run par
allel the inferior lightin g on the electric car is the cause of 

much loss in traffic and if interurban lines are to compete 

with steam roads certainly this handi cap mu st be removed. 

Attempts to better the lighting by increa sing the number 

self to the intense light when the line voltage is high, it is able 
to read print very little better on low voltage when the car 

has a large number of lights than when it has a fewer number. 

At present it does not seem possible to secure proper light-
ing of electric cars without the installation of a gas system, a 

storage battery together with a regulator, or some other ex-

pensive apparatus. Managers are naturally unwilling to in

stall such apparatus, however, because of its cost and the ad-
ditional complications in the car equipment. But it is a serious 
question and one to which inventors might properly devote 

some attention. One Vv estern road to our knowledge is having 
several cars equipped with storage batteries and a regulator. 

Advertising on Large Urban Systems 
Progressive, energetic advertising has been one of the most 

potent factors in the success of many small interurban and 

even city roads. The importance of calling the public's at

tention to the facilities offered is being realized to-day as per-

haps neve1 before in mo st of the field s of public service work. 

The teleplwne industry bears striking evidence of t.he influ-

ence of advertising upon growth of business, and central sta

tions all over the country are vigorously pushing their output 

into new territory. Perhaps the most notable advertising 
campaigns in the street railway field have been carried on by 

roads situated in regions especially favorable to the develop-

ment of summer resort traffic. The larger city systems have 

not always realized the powers of advertising, however, for 
the traffic of every great metropolitan center is to a large ex

tent compulsory: 

The problem of stimulating traffic should certainly be 

looked into, however, in any case where the earnings have 

fallen over noticeably in their rate of increase, during the past 
few years. The company's cars are always available for such 

uses, and the judicious if sparing use of daily newspaper 

space may prove to be quite as effective as the "carrying of 

ads." in the weeklies of adjacent towns. There is certainly 

room for a broader co-operati,n between connecting systems 

in the matter of advertising. It is almost as much to the ad

vantage of a large city road to stimulate traffic over its lines 
tn points outside the limits of it s own system as it is to develop 

local business within its own borders. In other words, the 

attractions of points reached by foreign cars which traverse a 

giYen city system in going and returning, should not. be 

neglected by the urban st reet railway advertiser. 
On every large city system which serves suburban or resi

dential di strict s beyond walking distance from the business 

center, a large numJ)er of ex tra cars are necessarily held idle 

at other periods tha n the ru sh hours. The utilization of some 
of these cars is a point worth att;iining, in its influence upon 

th e statement of gro 0 s ,incl net e'l rnin gs at the end of the ye1r. 

J t will not be many weeks before the open car will be in oper

ation once more , and we believe that it will pay to st imulate 
pf ea sure riding as the summer season comes on, by a little 

extra advertising on the part of some of the larzer systems. 

\Nhethcr a city is adjacent to a p;irk resort or not, cyery sys

tem is capable of providing comfortable transportation on its 
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open cars during the warm evenings of the late spring and 
summer. There are many methods of attracting traffic. A 
number of these were discussed at the Elmira meeting, re

ported elsehere in this issue. We certainly believe that even 
the larger systems can do something to increase their profits 

by giving more thought to the subject than they have always 

done in the past. 

Electric Railroading Abroad 
Mr.'Dawson's paper, which we are exceedingly glad to pre

sent to our readers in the current issue, is upon the whole by 

far the most complete discussion of the larger work of elec

tric railroading which we have yet seen. It indicates very 

clearly that in the electrification of the larger railways our 

foreign confreres are well to the front, and are less hampered 
by conservatism than we are. In the growth of electric trac

tion the same great problems have appeared both here and 

abroad. The coming of electric traction was welcomed by the 

tramway and, in so far as possible, repressed by the main line 

railroads. Everywhere the result has been the same. The 

tramways have been converted with great rapidity, and with 

almost universal success and the pressure of competition 

thereby brought to bear upon the main and suburban lines has 

been very keenly felt. The effect of real rapid transit upon 

the habits of the public, always a marked phenomenon, has 

been no less striking abroad than here. Just how it takes place 

and what are the various factors that produce it , is difficult 

to tell, but the facts are startling. As an example, study Mr. 

Dawson's figures for London, which we Americans are wont 

to look upon as a city less enterprising than a community of 

the first rank here. In 1895 it had just passed the 6 ,000,000 

mark in population for the greater metropolis and the annual 

journeys per head amounted then to just over a hundred. To

day it is nearing 7,000,000, an increase of only 12 per cent to 

15 per cent, but if we judge Mr. Dawson's figures aright, the 

journeys per head, by railway, tramway and bus, must be 

close to 150. 
How much of redistribution of population and amelioration 

of general conditions this increase implies it is hard to reckon , 

but the aggregate effect is certainly imposing, and may be 

taken as the indubitable effect of rapid transit introduced by 

electric traction. And London, like every large city, is even 

now hard pressed for more facilities. It has not piled city 
upon city skyward like New York, but the very hugeness of 

the place has compelled the growth of outlying districts, and 

forced the construction of at least partially adequate facilities 

for travel. And, as in American cities, the main railway lines 

centering in the metropolis have not kept up with the march 
of progress. With the competition of the tubes and tramways 

the railroad business has fallen off relatively, and at present 
the possession of termini far within the city has become al

mo ~t a disadvantage, since the congestion at these points is 

terrific. It is to the betterment of these conditions that Mr. 

Dawson especially addresses himself. Only mod~rn methods 

employed, not conservatively, but radically, seem able to cope 

with the situation. The report of the Roy;,_l Commission 

favoring electric traction has carried weight and it now looks 
as if electrification on a large scale was to be the order 
of the day. There is not the slightest doubt that the daily 

capacity of a terminal can be doubled hy the complete adop-

tion of electric service with its greater working speed and 

larger facility for running on short headway. But fo r the 

greatest gain the change must be complete, and the steam lo

comotive put definitely out of service for urban work. 
From Mr. Dawson's account the sooner this is done the• 

better, and the main question is not the necessity fo r the 

change, but the best method of making it . In reviewing the 

available methods it must not be fo r gotten that t11e drastic 

Board of Trade regulations on rail return make the third rail 

system relatively less desirable in E ngland tha n here, yet we 
believe that Mr. Dawson's cond emnation of a low voltage third 
rail on the ground of economy is full y j ust ifi ed in London or 

anywhere. It is interesting to note, too, that the consensus 
of opinion among E uropean engineers is distinctly against 
this method of distributio n. Of the alternating-current' meth
ods Mr. D awso n strongly favors the single phase, layin g aside 

the three phase on th e well-known groun ds of complication of 

overhead wiring an d ineffi ciency of speed control, notin g in

cidentally that the recuperat ion of energy claimed often as an 

advantage of th e system cannot be taken very seriously. \ Ve 

would go further , and express a grave doubt w hether on ordi 

nary roads th e recuperation game with any motor is worth 

the candle. It inevitab ly leads to some, usually co nsiderable, 

extra complicat ion and unl ess there are specially favo rable 

opportunities fo r it , seems of very dubious value. Certainly 

it is not important enough to justify_ the use of a moto r sys

tem otherwise uneconomical. Of t he single-phase motors Mr. 

Dawson has an evident liking fo r the \ Vinter-Eichberg, or 
modified repul sion type, as against the plain series compensat

ed type in increasin g use here. Cer tainly the curves of the 

Winter-Eichberg motor which he gives are very encouraging 
a nd th e facility with which it ca n be wound fo r h igh trolley 
voltage, so fa r as the stator is concerned, is most strik ing. 
In the general case, however, we are not incl ined to at
tach great importance to thi s featu re, since on long lines the 

trolley voltage is pretty certain to be carried to a point above 

that for which one would care to wind even a stator, and 

given a tran sform er, the secondary voltage is unimportant. 
On certain lines where moderate t ro ll ey voltage is required the 

\i\Tinter-Eichberg type might be advantageous. H owever , thi s 
case, like capacity fo r working on cl. c. circuit s, is not general , 
but only of limited, importance. T he fin al type of a. c. motor 
for railway work will be determin ed by its properties as a 

motor rather than by accidental advantages. It is interes ting 

to note that the a. c. motor in question makes a specially neat 

work of the accelerati on, an d shows substantially th e same 

efficiency as the correspo nding cl. c. motor, with a very mod

erate increase in weight, co nsiderably less than the 2 0 per 

cent put forth in the usual cl. c. manifesto. T he mean power 

fa ctor in the test cited was 85 per cent, which is certainly not 

a bad showing. The acceleration question is, however, largely 

a matter of adaptation rath er than capability and probably 

the result just noted merely indicated more skill in planning 

than anything else. It is certain that in the last reso rt , th e 

new a. c. motor must suffer a little in weigh t, effici ency, or 

cost, the inhe;ent difficulti es being to a large ex tent t ransfer

able from one account to another at the will of the designer. 

Certainly Mr. Dawson makes out a very stro ng case fo r th e 

immediate introduction of electric traction on main li nes. and 

we hope that the work now in prog ress on thi s side of the 

water will be full of encouragement 
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ELECTRIC TRACTION ON MAIN LINE RAIL WAYS IN 
EUROPE. 

DY PIIILIP D A \YSON, M. In st . C. E., Etc. 

T he subject of electric traction on main line railways has 
frequently been dealt with in these columns, and attention 
has been particularly called to it recently by the series of pa
pers read at the International Railway Congress at Wash
ington last summer. 

The present position of main line railways is very similar 
to that of tramways some twenty years ago, with the only 
difference that in the case of tramways electricity was still 
in its infancy and its value had still to be proved; whereas, in 
the present instance no one can doubt that electricity is quite 
capable of hauling main line trains. 

The principal cause of the electrification of tramways was 
the desire to ir:.crease their earning capacity, and it was the 
financial success of the wholesale electrification of American 
tramway lines which led to its general introduction in Europe 
some years later. Generally speaking, the favorable results 
which accom.panied the transformation in America were ex
perienced in Europe, although possibly on a somewhat smaller 
scale. 

Electric tramways have been referred to, because as far as 
Great Britain is concerned it is the results of their electrifica
tion which, to a large extent, is forcing the railway companies 
to seriously consider the necessity of taking action to stop the 
loss of traffic resulting from tramway competition. The re
sults of electrification of tramways in Great Britain are shown 
in Table 1, which is taken from the last Board of Trade re
turns. 

TABLE !.-SHOWING R ESULTS O BTAINED BY THE INTRODUC
'lION OF ELECTRI CITY ON TRAMWA YS IN GREAT BRITAIN 

1878 1904-1905 
L ength o f route. . . . . . . . . . . . . 26g 2,117 
Capital expended . ....... . ... £ 4,207,350 £52,675,152 
N umber passenge rs ca rri ed .. 146,000,000 2,069,000,000 
Ratio of operating expenses 

to rece ipts.. . . . . . . . . . . . . . . . 83.81 % 
Ne t receipts. . . . . . . . . . . . . . . . . £230,956 

66.19% 
£3,351,977 

Some years ago, in an article c_ontributed by the author to 
the STREET RAILWAY Jou RNAL, the opinions expressed by rep
resentative offi cials of a number of British steam railway 
companies were quoted, showing the extent to which they 
considered the railway receipt s had been affected by the elec
tric tramways. The first step on the part of these railway 
companies, so fa r , has always been to oppose in Parliament 
and el sewhere every effort that was made either to electrify 
exi sting tramway lines or to build new ones, but the public 
demand for increased facilities of transportation prevented 
such retrograde policy being effective. The result is that so
called tramway competition has become much more serious, 
and has again been suggested thi s year by many railway com
panies as the cause for the decrease in their receipts from 
local passenger traffic . 

In all countries large railway companies are probably 
among th e most conservative bodies to be found, but particu
larly is thi s the case in Great Britain, and electric traction in 
their case will, in many instances, only be adopted when ab
solutely fo rced upon them. A s a matter of fact, the same 
thing would appear to be the case in the United States, where 
the electrification of main line railways has generally only 
taken place because steam was inadmissible , and there- is lit
tle doubt that :-ailway men, if it had been possible, would 
have preferred to use steam instead of electricity. 

Before dealing any further with the causes which are at 
wo rk, and which will eventually result in the electrification of 

railways on a large scale on this side of the Atlantic, or with 
results which may be expected therefrom and the reasons 
which lead to anticipating such results, it may be advisable 
to consider the types of railway service for which electric 
traction is suitable and to explain the particular meaning 
which it attached in this article to " Electric Traction on 
Main Line Railways." 

TRAMWA YS AND LIGHT RAILWAYS 

. Electric traction is applicable to either tramways and light 
railways or to railroads. A tramway and light railway in 
Europe may be defined as a system of which a large portion 
of the track is laid on the public thoroughfares and not on a 
private-owned right of way, or where, if the company has 
its own right of way, it is not required by Government regu
lation to protect level crossings or to be operated under the 
"block" system of signaling. 

On such lines or public high roads the maximum speed 
permitted by Government regulations rarely exceeds 12m. p. h. 
to 16 m. p. h., although in practice, even in Great Britain, this 
speed is greatly exceeded, as is shown by actual speeds which 
were taken by expert time-keepers of the Automobile Club 
of Great Britain and Ireland quite recently, and which indi
cate that on the London United Tramways, in Acton and 
Banwell, the speed was generally considerably over 12 m. p. 
h .. and frequently reached over 17 m. p. h. In Newport 
(\i\T ales) the same results in timing were obtained, and in 
Leeds even higher speeds were found to exist. N otwith-

Y ear 
1880 ... 
1890 ... 
1895 ... 
1900 ... 
1901. .. 
1904 ... 

TABLE IL-INCREASE OF PASSENGER TRAFFIC IN 
GREATER LONDON 

,----Number of Passengers Carried by:--, E stimated Number 
R ailway Omnibus Population of 
(Local (Two Principal of Greater Journeys 

Companies) Tramway Companies) Total London per Head 
133,877,485 64,817,361 57,722,231 256,417,077 4,670,243 64.8 
167,299,200 191,041,904 148,531,099 506,872,203 5,540,430 91.5 
184,411,600 249,996,979 191,076,010 625,484,589 6,001,433 1@.9 
214,537,095 340,203,066 264,503,868 819,244,029 6,484,516 126.3 
236,506,162 340,772,414 269,933,759 847,212,335 6,581,402 128. 7 
242,170,120 401,108,033 288,965,214 931,243,367 

Note. - The railway companies included in the above table are the 
Metropolitan, Metropolitan District, North London, East London, City & 
South L ondon , \Vaterloo & City, Great Northern & City and the Central 
London. · The omnibus companies included are the London General and 
the London Road Car. The tramway column includes all tramway traffic. 

standing these isolated cases, the congested condition of the 
streets of our large towns makes it impossible for light rail
ways even on long routes to acquire a speed, including stop
pages, which will give an average of IO rn. p. h. or more. 

l\IETRO P O LITAN OR RAPID TRANSIT RAILWA YS 

For the purpose of this article, railways can be classed 
broadly as Metropolitan railways and as main line railways. 
Metropolitan lines generally either have no termini, or if they 
have, it is not necessarily the station where most passengers 
get out on arriving in town or get in when coming home at 
night. Such a railway does not usually have main line long 
distance steam trains running over its line<;, nor i~ there usual
ly much freight traffic handled over it. Such I\Ietropolitan 
lines were till recently mostly worked by steam, although as 
the result of the enterprise of Mr. Yerkes and Sir Charles 
Maclaren, this is no longer the case in London. 

Under the heading of Metropolitan lines which, in many 
instances, may be run through shallow subways, may also be 
included the tube, or deep level lines. In the latter case, elec
tricity has been adopted from the commencement, but here 
again steam was inadmissible for reasons of ventilation, and 
electricity was necessarily ·adopted in the case of the City 
South London Railway, the first deep level line ever con
structed. 

The adoption of electric traction on Metropolitan lines in
evitably means the suppression of all steam-hauled trains. 
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MAIN-LINE RAILWAYS 

Main line railways are taken as being lines having termini 
in big towns, and over which a large number of different 
services are operated, such as long distance trains connecting 
up big towns which are far apart and which may be trains 
running long distances without a stop, or slow trains with 
frequent stops. Freight or goods traffic is generally one of 
the most important and remunerative branches, and is neces
sarily operated over the same system, and can, in its turn, be 
divided into slow and fast. The mere fact of long distance 
lines having termini in the big towns necessarily results in 
their lines being utilized to a varying extent, largely depend
ing on the requirements of, and the facilities given to, the 
large crowds whose business requires them daily to go in and 
out of town to and from business. 

TABLE III. 

Passengers Carried In and Out of Passengers carried in London on 

London in 1903 on Locomotive Metropolitan Lines in 1904 

Lines Metropolitan . . . . . . . . . . . . . . 74,482,689 
District . . . . . . . . . . . . . . . . . . . . 50,697,936 

Great Eastern Railway••• • 65,300,000 North London . . • . . . . . . . . . 34,988,493 
London & So. 'vVest'n Ry. 33,200,000 East London . . . . . . . . . . . . . . 6,621,190 
Nor th London ....... • • • • • 26,700,000 North & South . . . . . . . . . . . . 447,792 • 
Great Eastern & London Central London . . . . . . . . . . 44,875,547 

& Tilbury Railway.•••·• 24,000,000 City & South London ..... 17,631,275 
London, Brighton & S. Great Northern & City.... 7,939,488 

Coast Railway . . . . . . . . . . 42,300,000 Waterloo & City . . . . . . . . . . 4,485,713 
South Eastern & Chatham 

Railway •...............•• 
Great Northern Railway .. . 
Midland Railway ........ . 
Great Western Railway ..• 
London & North Western 

Railway ................ . 
West London Railway , .. . 

59,900,000 
15,340,000 
9,767,000 
9,174,000 

4,470,000 
4,100,000 

Total .•......•...••.•.• 2~4,151,000 

Total .................. 242,170,120 

1904-Passen gers Carried Into and 
Out of London by Various 

Means of Conveyance 

Main lin e and Metropoli-
tan Railways ............ 542,000,000 

Tramways .....•........ .- .. 401,000,000 
Busses ..................... 289,000,000 

Although in many Continental towns the termini of the 
main railways are situated at some di stance from the business 
centers, in most large towns in England the railway ter
minis are in or near the heart of the city. The result of this 
arrangement is most satisfactory from the point of view of the 
suburbanite who wishes to go to town, but the result as far 

at the termini, thus greatly increasing the congestion and the 
number of passengers to be handled in a given time. 

Under the heading of suburban traffic for main lines may 
also be included interurban traffic, in which also termini are 
generally encountered, such as that which exists in England 
between Manchester and Liverpool, or Bradford and Leeds. 

CAUSES TENDING TO THE ELECTRIFICATION OF MAIN-LINE 
RAILWAYS 

Having broadly considered the main conditions and 
generally classified the different system of railways, the reas
ons will be investigated which make it probable that electric 
traction may shortly be introduced on a very considerable 
scale on the main line railways of Great Britain, at the same 
time considering what portion ot their system is likely to be 
electrified and the reasons which for the present militate 
against such a change of motive power. 

Among the principal causes which may eventually force 
electrification to be adopted by railways is, as has been al
ready mentioned, the very serious competition which they 
are suffering at the hands of electric tramways. The railway 
companies are slowly discovering that although costly oppo
sition may, for a time, put off the evil day, they cannot stop 
the progress and prevent electric tramways and light railways 
being built. They appear to be at last realizing that the only 
way to compensate for losses caused by paralleling electric 
tramways is to improve the local service of their own lines, 
and this, as long as steam is the motive power, is practically 
impossible. 

As has already been pointed out, the accommodation at the 
stations ahd the-number of tracks available, are scarcely suffi
cient to cope with the present services. The great improve
ment in long distance services increases the demand on the 
resources of the railway companies and it thus becomes im
possible to increase the number or speed of the trains which 
are purely serving suburban districts as long as these are 
operated by steam. Furthermore, the requirements of subur
ban districts are constantly increasing, owing to the very 
rapid growth of the population in the large manufacturing 

T ABLE IV.- INCREASE OF POPULATION AND TRAFFIC IN BERLIN 

Passengers Passengers Passengers Total Times Pop. 
Population of Carried, Carried, Electric Carried, Passengers Carried 

Year Greater Berlin Tramways Met. Rys. Railways Omnibus Carried Per Annum 
1885 ...................... . ....... : ................... 1,458,000 87,000,000 15,000,000 16,000,000 119,000,000 82 
1890 ............................ . .................. ... 1,827,000 143,000,000 29,000,000 29,000,000 209,000,000 114 
1895 ................................. ·. · · · · · · · · · · · · · · · 2,089,000 168,000,000 75,000,000 44,000,000 287,000,000 137 
1900 .................................................. 2,404,000 280,000,0QO 98,000,000 80,000,000 458,000,000 191 
1901. ..................... · · .. • • · · • • • • · · • • · · • · · · · · · . . · 2,443,000 332,000,000 87,000,000 80,000,000 499,000,000 204 
]902 .................................................. 2,505,000 345,000,000 92,000,000 19,000,000 79,000,000 533,000,000 225 
1903 .................................................. 2,585,000 368,000,000 86,000,000 30,000,000 86,000,000 581,000,000 225 
1904 .................................................. 2,650,000 394,000,000 111,000,000 32,000,000 93,000,000 631,000,000 238 

TABLE V.-LIVERPOOL TRAMWAYS 
Passengers: 1897 1898 

Electric cars .........................................• 785,064 
Horse cars ..........................................•. 30,596,229 31,985,158 
Omnibuses ················· ·························· 7,812,855 9,001,812 

Totals ·········································· 38,409,084 41,772,034 

as railway companies are concerned is not so satisfactory. 
Most of our railways were built over half a century ago, and 
the spare amount of land owned by them is often so small that 
quite apart from the question of short distance traffic , they 
lack sufficient space to deal with the rapidly increasing long 
distance and goods traffic. Also any increased station accom
modation, particularly that required for properly handling the 
ever increasing local services, entails a vast expenditure of 
money, which, although amounting to millions of pounds, is 
frequently insufficient to give the desired accommodation for 
handling short distance as well as long distance traffic. Mat
ters are further complicated in the case of most railways by 
the fact that the greater part of local travelers get out and in 

1899 1900 1901 1902 1903 
15,853,160 58,068,531 100,076,789 108,906,472 113,015,728 
39,321,946 19,051,875 218,166 74,685 41,506 
8,596,344 5,247,552 813,825 354,428 

63,771,450 82,367,958 101,108,780 109,335,585 113,057,234 

center s of E urope. This is clearly shown by Tables II to V, 
which show the increase in traffic population in London, Ber
lin and Liverpool. The existing methods of rapid transit , as 
far as Berlin and London are concerned, are shown in the two 
maps accompanying this article, and which have been special
ly prepared for it. 

The congestion of local traffic services is further increased 
by the practice of making short spur or branch lines from 
existing railways to those districts needing further accommo
dation. This method is advantageous from many points of 
view, but the result of such a policy is greatly to overcrowd 
the approach on the final section to the London terminus. 

It is undoubtedly a fact that a great deal of the overcrowd-
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ing which exists in the large cities is due to the want of ade
quate rapid transit facilities and the Royal Commission on 
London Traffic rightly states that: 

We look for the relief of overcrowding to the future adoption 
of electric traction for suburban trains, and to the increase in the 
number of trains run, which would _Qrobably follow the change in 
motive power. Trains of uniform, but not excessive size, run 
at very short intervals, afford the best way of meeting the evil 
of overcrowding. 

The Royal Commission is greatly impressed by the possi
bilities of electric traction on railways, and clearly states this 
view as follows:-

So long as trains are hauled by steam engines we do not think 
that much improvement in the speed of suburban train service 
can be looked for. When electric traction is adopted the ad
vantage of quicker acceleration will be secured, and the readier 
adaptability of electric tt;ains to all requirements will, we hope, 
enable suburban train services to be greatly improved, and the 
journey time of trains to be reduced substantially. 

It is, we think, evident that the introduction of electric traction 
will lead to a great improvement of suburban and urban railway 
facilities in London; the speed of all trains worked by electricity, 
especially those which stop at many stations, will show substan
tial increases over the speed of steam trains. It will, we believe, 
also be found that elect ric traction, apart from its other advan
tages, will enable railways companies to increase the number of 
trains working in and out of the terminal stations, and thereby 
add largely to the facilities afforded for suburban traffic. 

We hope, therefore, that there may be no great delay before the 
railway companies serving London adopt electric traction for the 
working of their suburban train service. 

MAIN-LINE RAILWAYS IN LONDON 

In considering the problem of electric traction on railways 
and in order to show the necessity for action on th~ part of 
the railway companies as to t~e electrification of their subur
ban services, no better example can perhaps be taken than 
that of London, and in this connection attention is directed to 
its map already referred to. 

. Looking at this map of London the first broad feature 
which is apparent is the existence of IO main lines of ap
proach, each belonging to a separate and independent railway 
c~mpany. Seven of these main line systems are on the 
north of the Thames, two having their terminal on the east 
side of the central area within half a mile of each other and 
conveniently situated for access to the City of London. The 
remaining five have their termini almost in a straight line, 
extending from East to West for a distance of about 2½ miles 
from Kings Cross (G. N. R.) to P addington (G. W. R.) 
Three of the main lines have their principal termini on the 
south of the central area. 

These main routes along which long distance traffic is 
brought to London also afford the principal avenues of rail
way approach to London for the trains from all suburban 
branches, except those connected with the North London and 
the Metropolitan and Metropolitan District Railways. Hence 
again, subject to the same exceptions, the vast suburban traf
fic, although also served by many subsidary stations, is chiefly 
concentrated at the same terminal stations which serve the 
long distance passengers, who, thought large in the aggre
gate, form only a small fraction of the total number of pas
sengers dealt with at the main termini. 

It may be convenient here to set out a tabular statement of 
the main lines of railway into London and their principal 
terminal stations. (See Table VI.) 

An examination of Table II will show that the traffic on 
these railways has not been seriously affected by the enormous 
increase in the number of passengers carried by tramways 
and which is due entirely to electrification. That is, the re
sults obtained in London are very similar, if not perhaps quite 
as striking as those which were obtained by the electrification 

of the New York street railways. But notwithstanding the 
enormous increase in passengers carried by street railways in 
New York, the electrification of elevated iines resulted in a 
similar increase in their case, and the construction of the 
underground lines in New York has not, apparently, serious
ly damaged any of the above mentioned systems, in spite of 
the very large number of people carried by it. All of which 
shows that the increase of travelling facilities increases the 

TABLE VI.-SHOWING THE MAIN-LINE RAILWAYS HAVING 
TERMINI IN LUNDuN Number of 

Route, Miles Stations 
in Greater in Greater 

Railway Main Termini in London London London 
Great Eastern ........... Fenchurch Street . . . . . . • . . . . . 86.1 88 
London,Tilbury & South-

end .................... ... ...... ..................... ... 16.3 8 
Great Eastern ........... Liverpool Street ............ . 
Great Northern ......... King 's Cross .. .. .. .. .. ...... 32. 7 28 
Midland .................. St. Pancras .. .. .. .. .. .. .. .. .. 20.3 14 
Lon. & North Western .. Euston ....................... 24.2 19 
Great Central ........... Marylebone .. .. .. .. .. .. .. • .. . 2.2 1 
Great Western .......... Paddington ...... ............ 28.7 16 
Lon., Brighton & South 

Coast •................• London Bridge and Victoria. 71. 7 66 
( Victoria, 1 

t 
Charing Cross, 

5
. 

S. East'n & Chatham. Holbor1_1 Viaduct, .. .. .. .. 124.7 101 
Cannon Street, 
St. Paul's. 

Lon. & South Western .. "Waterloo ..................... 75.7 60 

Total . . .. . . .. . . .. . . . .. .. .. . . .. .. . . .. .. .. . .. . . .. .. .. . 482.6 
Joint lines owned and authorized by the above companies: 

Total mileage ............ ., .. .. . .. . . .. .. .. . . . . . . .. .. . . 50.6 
Total number of stations............................ 50 

Length of single road used by passenger trains in Greater London, 1604 
miles. This figure includes .Metrol)olitan and tube li nes dt present being 
operated. 

demands on the part of the public , and that the increase in 
rapid transit facilities, once a public has been educated for 
travelling, has, up to date, never kept up with the demands. 

Appiied to London, this means that the habit of travelling, 
which has been cultivated by the electrification of tramways, 
·will, in the end, be beneficial to the railways, provided the lat
ter amend their service and give the public rapid and frequent 
trains. At present only those people travel by railways, as 
far as suburban traffic is concerned, who are absolutely 
obliged to do so. If better facilities are granted the general 
public will avail themselves of the increased facilities as they 
get the chance. That the railways may do something in this 
direction is apparent from the fact that although the total 
annual traffic is constantly on the increase and, if anything, 
has Leen greater than in past years; the same cannot be said 
as regards the ratio of net receipts to capital expended, as is 
seen from Table VII. : 

TABLE VIL-SHOWING NET PROFIT, IN PER CENT, OF CAPI
TAL EXPENDED ON MAIN RAILWAYS 

Per Cent 
Average for five years from 1881 to 1885...... 4.22 
Average from 1901 to 1905......... . . . . . . . . . . . 3.80 
Average for 1902...... . . . . . . . . . . . . . . . . . . . . . . . 3.42 
Average for 1903 ............................ 3.4 
Average for 1904 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.36 

CONDITION O F ENGLISH MAIN-LINE RAILWAYS 

Owing to ·the increase in population and consequent in
crease in the municipal and national expenditure, rates and 
taxes are constantly increasing, as will be seen from the fact 
that in 1904, the rates and taxes per train mile amounted to 
3.1 pence, as against 2.9 pence in 1895. The total operating 
cost per train mile, including maintenance, locomotive power, 
traffic and general charges, compensation, legal and miscel
laneous, has risen from 33.26 pence per train mile in 1895 to 
41.27 pence per train mile in 1904. During the same period 
the total receipts from all sources per train mile has practi-
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cally remained stationary, having been 49.47 pence per train 
mile in 1895 and 49.19 pence in 1904. 

The chairman of the North London Railway Company, at 
the last annual meeting this February, reported a further 
decrease in receipts from passengers, due mainly to the com
petition of electric tramways and railways, and stated that it 
was practically impossible to attempt to meet the competition 
until the electrification of suburban lines could be carried out. 

Contrary to this result are the statements made at the meet
ings of the Lancashire & Yorkshire and North Eastern Rail
way companies, where reference is made to the results ob
tained by the electrification of the Liverpool & Southport and 
Newcastle & Tyneside lines, respectively. 

The chairman of the Lancashire & Yorkshire Railway 
Company-Sir George Armitage-expressed satisfaction at 
the results of the electrification, which has enabled them to 
do a much greater amount of work and give a mucn greater 
service to the public, which would have been absolutely im
possible under old conditions, and he stated that they were 
contemplating further extensions. 

The chairman of the North Eastern Railway Company
The Right Hon. John Lloyd Walton-stated that the furth er 
experience of electric traction of the suburban lines of the 
Newcastle district have been entirely favorabl e, both practi
cally and financially. In the last half year of steam they had 
had 2,844,000 bookings, but with electric traction for the last 
half year of 1905 they had carried 3,000,548 passengers, an 
increase in round figures of 25 per cent. The gross earnings 
for the year of 1903, when operated by steam, were £129,000 
and for the corresponding year, 1905, when run electrically, 
£r51,ooo. The chairman further stated, that whil e the run
ning costs in 1903 for the half year were £42,761 , although 
thcir mileage had been doubled with electrification, the work
ing costs for the corresponding half year, 1905, were only 
£47,779. 

Sufficient has already been said to demonstrate the neces
sity of decisive action on the part of the railway companies. 
No simple alteration of type of rolling stock or locomotives, 
or length of trains, or even reduction in fares will be sufficient 
to meet the case. 

Those who are thoroughly acquainted with the results of 
electrification, obtained not only on tramways but also on 
railways, are frequently of the opinion that all that is neces
sary, is to con~ince the railway authorities of the r esults 
which can be achieved by the substitution of electricity fo r 
steam on their railways, and to quote the decision of other 
companies as regards electrification and the results obtained 
by them. 

It may, therefore, be not without interest to ·investi gate 
shortly the reasons which have led to electrification and how 
far electrification has been adopted by main line railways, and 
then to see whether the conditions which have caused elec
trification in other cases, may be expected to produce the 
same result, say, in London, or other towns or districts in 
which similar conditions obtain. 

It is recognized that, as regards main line traction, electri
city has not as yet been largely adopted, and that America is 
no exception to this rule. Indeed, until such times as the 
services of the New York Central, New York, New Haven & 
Hartford and Pennsylvania are electrified, America will be be
hind Europe in this particular branch. 

EXISTING MAIN-LINE ELECTRIFIED ROADS 

In England, there are two railway companies, namely, the 
Lancashire & Yorkshire, and the North Eastern, which have 
electrified portions of their systems. In ,both these cases, 
the electrified lines are branches which are used for local 
traffic only, and over which there are few or no main line 

trains and very few goods trains. Both these cases are there
fore very different from the conditions which would have to 
be met in the case of any main line London railway desiring 
to electrify a portion or the whole of its suburban system. 
The principal reasons which led to the electrification in the 
two cases mentioned were, probably, tramway competition, 
and the desire on the part of these companies to increase their 
traffic. 

If we look to France, we again find only one case in which 
what we may call a main line has been electrified, namely, the 
Orleans line. Electrification in this case was brought about 
by the building of the new station at the Q uay d' O rsay, 
which enabled the railway company to come nearer t he center 
of Pari s, and which is connected with older stations in the 
outskirts, by means of a practically conti nuous tunnel. Here 
electric traction had to be installed, as steam train s could not 
have been run, and so all t rains on their approach to Paris 
are hitched to a n electric locomotive, which brings them into 
the terminus; it is only recently that the lines have been pro
longed so that suburban electric service can be operated over 
it. T he only other line in Paris which has been electrified is 
a suburban branch line of the \ Vestern Railway of F rance 
going to Versailles. It has very litt le traffic. 

As regards Berlin the case is differen t , as here the rail
ways are owned by the Government, which has long been in
vesti gating the problem of haulage, not only in connection 
with suburban lines but also with main lines. A ll readers of 
th e STREET RAILWAY J OURNAL know of the very progressive 
series of tests of high-speed railways carried out between Ber
lin and Zossen. 

If we look to Italy we have the two comparatively long 
lines between Milan and Varese over a portion of which 
main line services have to run , but the majority of which is 
prac tically purely suburban system with no main line traffi c. 
The well-known Valtelina line is a line entirely operated by • 
water power and is a mountain railway, and in both these 
cases electrification was the result of the I talian Government 
engineers deciding to investigate electri c traction. 

If we go to America, the reasons of the electrification of 
the N ew York Central are too well known to need much ex
planation. Here again, the compa ny was practically fo rced 
to electrify in consequence of the long tunnel leading to the 
terminus. T he same applies to the New York, New Haven & 
H artford and to the Pennsylvania lines into New York. In 
other wo rds, in all the chi ef cases of electr ificat ion of main 
line railways, it will be fo und that the railways were either 
fo rced to electri fy because of special local co nditions, or that 
electrification was due to Governm ent initiative and carried 
out at Government expense. It will be easily realized that 
Governm ents are far more likely to enter into large expendi
ture for ex perimental purposes than private companies who 
have to earn a dividend and to sati sfy their shareholders, but 
besides this there is the fact that railway companies are, as 
already stated, probably the most conserva tive bodies in the 
world and that it takes a great deal to convince and to prove 
to general managers, locomotive superintendents, or railway 
engineers who have not been educated in electricity, that 
electricity is capable of doin g the work required of it. 

The reasons which have hitherto been the main cause for, 
and in many cases compelled, the adoption of electric trac
tion on railways will probably not be those which will chiefly 
weigh in the future with railway companies when considering 
the electrification of their suburban services. Our main line 
railways are not under any obligation to use electricity on 
their suburban systems, and the disadvantages, whether real 
or imaginary, possessed by any one system of electric trac
tion, may seriously militate against its introduction on rail-
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ways. It is therefore of interest to compare the three systems 
which are at present available for operating railways electri
cally, and the peculiar features which may render each suit
able or objectionable from the railway manager 's or railway 
engineer's point of view. 

DIRECT CURRENT 

As regards the direct current system, very little need be 
said, as it is well known to all readers of th e STREET RArL
W A Y JouRNAL. There can be no doubt as to its reliability and 
suitability fo r all purposes, no matter what the maximum 
speed to be obtained, or how high the desired rate of acceler
ation, or how heavy the weight of train to be hauled may be. 
But from a financial, and from the ordinary .railway man's 
point of view, it possesses serious disadvantages when com
pared to the two other systems. It necessitates, in order to 
comply with the Board of Trade's regulations, not only a 
third rail, but in mo st cases a fourth rail as well , and if it is 
to be used on an extended system, all current has to be gen
erated in the shape of high-tension polyphase currents, which 
have then to be t ransform ed first to low-tension alternating 
currents, then to direct currents and finally distributed by 
means of low-tension conductors. 

The capital cost of a complete direct current third rail sys
tem with high-tension three-phase transmission and rotary 
co nverter sub-stations is much greater than that of an 
equivalent single phase system and the operating costs are 
larger than in the case of a ' three-phase one. Some of the 
main items of the former are th e cost of the additional current 
which has to be generated in the station , owing to the loss in 
transformation, as well as additional costs involved in operat
ing and maintaining rotary sub-station s and interest on the 
greater capital involved. 

It has been held by so me that the cost of overhead con
struction used with single-phase high~tension railways is 
greater than the cost of installing the third and fourth rail, 
but such statements do not bear careful examination and, as 
far as Great Britain is concerned, where a fourth, as well as 
a third rai l, is in most cases practically a necessity. It will be 
fou nd that the cost involved by such a construction and by 
the necessary inter-connection between the different rails 
,vhich must be effected, is, if anything, larger than the very 
best and most solidly designed overhead construction. 

Even if the expense of construction and operation were of 
little importance there is another reason which militates seri
ously against the adoptio n of direct current and third rail 
by the main line railways of Europe fo r long distance service. 
T he bulk of E uropean railway engineers are opposed to the 
introduction of the third rail and, wi thout going into the 
merits of this opposition, it will suffice to state that if a third 
rail were essential to the use of electricity on the majority of 
British railways, it is very problematical whether electricity 
would ever be introduced on a serious scale by most of our 
railways. 

As long as there is a system which, while obviating the use 
of a third rail, possesses the fo llowing principal characteris
tics, it will be adopted by the railways in preference to the 
Jirect current one necessitating a third or fourth rail. The 
characteristics are: 

Rapid acceleration from startin g to maximum speed. 
Reserve power and speed for making up lost time. 
Simplicity and efficiency of equipment and economy m 

power consumption. 
Ease of extension and adaptability to run over existing sys

tems. 
THE THREE-PHASE SYSTEM 

The use of the three-phase system necessitates at least two 
overhead conductors which have to be insulated from each 

other, and which considerably increases the complications and 
cost of overhead work at crossings and turnovers. This dis
advantage is comparatively unimportant on such a line as the 
Valtelina railway, which has no complicated junctions, but in 
cases such as would be met in some of the London stations, 
and on some of the London suburban lines, the disadvantages 
of such complications will at once become apparent. On ac
count of the wires having to be insulated at crossings, it is 
not wise to exceed the pressure of 3000 volts, whereas, there 
are single-phase lines running to-day with a pressure on the 
trolley wire of 15,000 volts and no trouble has been caused 
thereby. It is quite possible that had no efficient and really 
satisfactory single-phase motor been evolved, railway com
panies in England might have been led seriously to consider , 
is not to adopt, the Ganz system instead of the direct current 
one. It ,is true that at the arbitration which was held to de
cide whether the Ganz three-phase concatenated system was 
to be adopted by the Metropolitan and District , or w hether 
direct current and third rail were preferable, the decision 
was given in favor of the latter, but it is not to be forgotten 
that in this case all of the lines were practi cally in tunnel, 
which is not the case with the majority of suburban lines now 
considering electrification. 

It is not proposed in this article to go into the technical 
merits or demerits of the three-phase system, the system itself 
being already suffici ently well known to the readers of the 
STREET RAIL\VAY JouRNAL. Those, however , who wish to get 
further details and a more scientific comparison of the various 
systems of traction, should refer to the London " Engineer
ing," of May 26, 1905 , page 663 and 664. I t may be men
tioned in passing that one of the great claims made in favor 
of the concatenated three-phase system is based on the recu
peration of energy, but, on careful examination of actual fig
ures obtained, the claim does not seem to warrant very seri
ous importance being attached to it. Furthermore, it may be 
mentioned that recuperation can be obtained quite as well 
with direct current motors, and that certain forms of single
phase motors also lend themselves to recuperation, should 
such be desired and found in practice to be satisfactory or 
advantageous. 

In connection with this point it should not be forgotten 
that recuperation is essential to the Ganz system as, owing to 
the properties of the three-phase motors, .their rheostatic 
losses at starting are so very great that, unless recuperation 
of energy were effected, the energy consumption per ton mile 
with this system would be so heavy as practically to put it out 
of consideration, as far as suburban traffic is concerned. This 
point leads us to another classification of alternating current 
motors as follows:-

( r). Motors which can recuperate during braking or when 
going down hill, but which are economical without recupera
tion. 

(2). Motors which cannot recuperate except by the intro
duction of very considerable complications. 

(3). Motors which must recuperate if they are to be oper
ated economically. 

The first of the above three types is represented by a com
pensated repul sion motor of the Winter-Eichberg type, as 
manufactured by the Allg-emeine Elektricitats Gesellschaft 
and Messrs. Lahmeyer. The second type is represented by_ 
what may be called, a "plain " series motor, as manufactured 
by the Westinghouse Company, Siemens-Schuckert. Dr. 
Finzi, the Oerlikon Company and the General Electric Com
pany of A~erica. The thi;d type is represented by three
phase motors, and the arrangement adopted by Ganz & Com
pany in the concatenated or cascade system of control. 

It is not intended in this article to refer _to the theory of the 
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different types of motors mentioned above; those who are 
interested in this particular branch should refer to the " Elek
trotechnische Zeitschrift," No. 22, June 2, 1904, to a paper 
read by Mr. Karl Pichelmayer, of Berlin, and to an arti
cle by Dr. Eichberg in the same paper of Jan. 28, 1904, 
page 75, and to the many other theoretical papers on the same 
subject, which have appeared from time to time in the techni
cal press, or to the papers read oefore the scientific societies. 
The two particular articles are only referred to as they treat 
particularly, clearly and completely the mathematical side of 
single-phase motors. Suffice it here to say, that as regards 
watt-hour consumption per ton mile under equal conditions of 
acceleration and load, such as are met with on ordinary subur
ban service on heavy railways, the · single-phase motor, 
whether recuperating or not recuperating, compares more 
than favorable with the three-phase motor. 

In this connection it must be distinctly understood that the 
whole discussion is one as regards the most advantageous 
motor to be used for handling suburban traffic, that is to say 
traffic which requires rap id acceleration and where running 
distances are short and stoppages numerous. In long dis
tance traffic which, for the present at least, as far as Great 
Britain is concerned, does not seem likely soon to be oper
ated electrically, different as well as additional factors will 
have to be taken into consideration, and the remarks which 

ing of a nature to reduce sparking at the commutator. As is 
well known, any ordinary series motor can be operated with 
single-phase current, and it is on this principle that Messrs. 
Deri and Lamme and Dr. Finzi started, having been followed 
by the General Electric Company of America and by Messrs. 
Siemens-Schuckert. The various devices which. have been 
adopted for decreasing the sparking may be roughly divided 
into two categories, namely, the compensated coils method 
and the use of resistance in the armature circuit between the 
armature coils and the commutator. 

The compensated coils may consist of short circuited wind
ings on the stator , which was the arrangement first adopted 
by Deri some seven years ago, or an additional shunt coil on 
the stator; which in combination with the resistances between 
the armature windings and the commutator bars, is· that 
which has been successfully adopted by Siemens-Schuckert. 
The Westinghouse Company improved the resistances by di
viding them in such a way that each resistance only remains 
in circuit during the time that the commutator bar to which 
it is attached is covered by the brush. The \Vest inghome 
Company has further introduced a compensated or neutraliz
ing winding, which is in series with the armature a nd is re
versed when the armature is reversed. In the case of the 
compensating shunt winding mentioned, it would appear that 
to make it in any way satisfactory, some regulation of this 

Stnct fly. Jounzal 

FIG. 1.-SIMPLE 
SERIES MOTO R 

FIG. 2.-THREE FORMS OF COMPENSATED SERIES MOTOR FIG. 3.- WINTER-EICHBERG COM
PENSATED REPULSION MOTOR 

have been made as regards the three-ph~se system should 
in no way detract from the great credit due to the enterpris
ing firm of Ganz & Company in installing the Valtelina line, 
and to the success which has crowned this enterprise. 

SINGLE-PHASE MOTORS 

Broadly speaking, there are at the present moment on the 
market, two definite types of single-phase motors, one de
signed, built and advocated by the 'vVestinghouse, Siemens
Schuckert and General Electric companies, which may be 
called for the sake of briefness, the "plain series motor. " 
This motor has been brought to a great state of perfection by 
the Westinghouse Company, and the general results obtained 
by its use seem to be excellent and appear to be in every way 
satisfactory. 

The other type of single-phase motor may be broadly called 
the compensated repulsion type. The most satisfactory ex
ample of this type, up to the present, is the Winter-Eichberg 
motor, manufactured by the Allgemeine Elektricitats Gesell
schaft, the rights for which, in Great Britain, are owned by the 
British Thomson-Houston Company, who are the joint con
tractors with the A. E. G. for the electrification of the first 
portion of London, Brighton & South Coast Railway. A 
motor, much on the same lines, has also been put on the 
market recently by Messrs. Lahmeyer. 

THE PLAIN SERIES MOTOR 

This motor, as its name implies, is an alteration of the 
direct-current series motor, the alterations and additions be-

winding is necessary so as to insure the compensating field 
remaining always at right angles to the main fi eld at a ll loads 
and speeds. Diagrammatically these arrangements as regards 
compensating are shown in Fig. 2. 

THE COMPENSATED REPULSION MOTOR 

Having briefly examined the connection and construction 
oi the series motor, we will no~ as briefly investigate the 
C< mpensated repulsion motor ; a diagram of the connections 
are shown in Fig. 3. 

It will be seen from this diagram that the construction and 
connections of this motor are tota lly different from the plain 
series motor. The field wi nding can be entirely separated 
from the armature winding, and it is, therefore, possible, if 
it is wished, to wind the fi eld in such a way that high-tension 
currents can be directly employed to excite it. T he only low
tension current required to be taken from the line would 
then be that supplied to the exciting brushes on the armature. 

In many cases it is preferable to use low-tension motors, in 
which case all the current required by the motors has to be 
transformed from the high pressure to the maximum low 
pressure usable just as in the case of the plain series motor. 
If high-pressure windings to the stator or field are adopted, 
only a comparatively small portion of the current, namely, 
that required for the exciter brushes, has to be transformed. 
In the case of low-tension motors series parallel controllers 
are used, the rotors being generally kept permanently in 
series, while the stators are first started in series and later on 
are put in parallel. The connections as proposed to be used 
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CHARACTE RISTICS OF THE SINGLE-PHA SE 
EQU IPMEN T 

Befo re describing some of the single
phase motors which have been made on this 
side of the Atlantic, it may not be out of 
place to see how far the single-phase motor 
is suitable for operating suburban trains, as 
there still appear to be many engineers who 
are of the opinion that, while single-phase 
traction may with advantage be used for 
long interurban roads and over tho se lines 
where rapid acceleration is not of primary 
importance, it is not suitable for handling 
suburban traffic where rapid acceleration is 
of vital importance. In this connection the 
decision of the officers and directors of the 

, Brighton Rai lway Company to adopt the 
single-phase system of haulage, after the 
most careful investigation, is of great im
portance, especially as the conditions which 
the railway company required to be fulfilled 
were probably am~:mg the most stringent 
that have ever been issued, and the guaran
tees which are required from the tenders 
were of the most far reaching character, and 
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every guarantee given had to be based upon actual ex peri
mental results. 

Figs. 5 and 6 show two diagrams which have been compiled 
from experimental data; both show the running of a three-car 
train through a distance of 1225 meters on a level and 
straight track. Each train was composed of two motor cars 
and one trailer car, and was propelled by eight motors . The 
only difference was that one train was operated by direct 
current and the other by single-phase current. The compara
tive weight and the result obtained are given below: 

Weight of three-car train includ-
ing 220 passengers .. .. . .. .. . 

Add for revolving motors .. ... . . 
Gear ratio ...... .. . ... . ... . . 
Average power factor . . . . . . . .. . 

Direct 
Current 

'\ 
Single-Phase 

rro tons u7 tons . 
9 per cent . II per cent. 
r to 3.5 r to3.7 

0.85 

Watt hours per ton kilometer . .. . { 
45.2 

(41 .3) if regenerating 
Efficiency . . . . . . . . . . . . . • • • • • • 72.8 per cent. 72 per cent. 

44 .6 

But the curves of the performance of the two trains show 
far more than would be apparent from th e above table, and 
clearly demonstrate the advantage of the use of a properly de
signed single-phase motor as regards accelerat ion. From them 
it will be seen that wh ereas with a direct-current motor 
it took 44.II seconds to reach a speed of 34 m. p. h. , with a 
single-phase motor equipment 34,½ m. p. h . were reached 
in 32.II seconds. The curves also show that in th e case of a 
direct-current motor the acceleration is only fairly constant 
for about half the total period of acceleration, after which it 
rapidy falls off, whereas, in the case of the single-phase 
motor the acceleration is practically constant th roughout the 
whole period of acceleration. F ig 6 gives efficiency, speed 
and power factor curves of the vV. E. I. single-phase motor 
used in this test. The dark lines indicate the diff~rent trans
former ratios employed to obtai n th e different speeds. The 
diagram given for the direct-current train were calculated for 

Trolley wire 2500 volt s !12 l)er iod 

T Lightning arrester 

Oil circuit breaker 

Main transformer 

Circuit 
br_eaker 

Rail and earth Nonindnctive 
resil,tance 

NOTE:-
Besides windings ehown there is 
a. compensator which ca.n either 
work ahortrcircui ted or ca.n be 
put in ~1lri1l:i wilh the u1a.l11 
current. 

tion. The diagram clearly proves that the single-phase motor 
is eminently suitable for heavy traffic and rapid acceleration, 
or , in other words, for handling suburban t rains. 

H aving considered both th e general question of electric 
traction on railways, and also what particular type of motor, 
at any rate as far as Great Britain is concerned, may be ex-
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pected to be the one which will be most generally adopted, a 
summary of the heavy traction work which has so far been 
carried out in E urope may not be out of place. 

A pparently, with t he exception of Mr. \Vestinghouse and 
the New York, New Haven & Hartford Rai lway, the majo ri
ty of A merican engineers seem sti ll to be greatly in favor of 
continuous current fo r t ract ion work on suburban railway 
lines, and co nsidering the results this motor has yielded in 
America, it is, perhaps, not to be wondered at. Single-phase 
traction in A merica has certainly advanced, as the length of 

the lines carried out on this system 
by the 'vVestinghouse and the Gen
eral E lect r ic Company show, but, 
unfo rtunately, most of these lines 
would appear to be long distance 
or interurban lines, or light ra il
ways, and, therefore, do not attract 
the attention of many of the well
known engineers. The case of the 
New York, New Haven & H art 
ford R ailway is also di fferent, as 
this railway company has decided 
upon the use of locomotives, and, 
as far as th e writer can gather , is 
thus quite di fferent from the elec
t rification of heavy suburban lines 
running motor car tra ins at fre
quent intervals on this side of the 
water. No doubt A merican engin
eers and ra ilway men will now 

FIG. 7.-DIAGRAM OF WINTER-EICH
BER G MOTO R CONNECTIONS ON 

FIG. 8.- DIAGRAM OF CO NNE CTIO N S, OERLIKON watch the results which will be ob-
SINGLE-PHASE MOT O R tained in London and H amburg 

with as keen an interest as Euro-
STUBAITHAL BAHN 

eight GE 66 motors, manufactured by the A llgemeine E lek
tricitats Gesellschaft. The single-phase diagram includes 
eight W . E. I. Winter-Eichberg motors. 

It will be seen that the maximum kw is somewhat greater 
in the case of a single phase than in direct current , but it will 
be observed that this maximum comes at a later stage than in 
the case of the direct current and that the result of it is a 
higher rate of ac;c~leration durin~ the /inal period of accelera-

pean engineers have, in the past , anx iously awaited results of 
the electrification of lines, such as the Manhatta.n E levated 
and others. 

LIST OF EUROPEAN E L ECT RI F IED MAI N LINES 

T he fo llowing is a list of practically all of th e main rail
ways in Europe which have been electrified. This list gives 
the subway lines in London but does not include mountain 
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rai lways, the London tube ra ilways, or the elevated and un
derground railways of Paris, Berlin or Budapest. 

ENGLAND 

Lancashire & Yorkshire, Liverpool & Southport division; 
length of route, 23.5 miles.1 

' 

ITALY 

Italian Government Railway, Milan-Gallarate-Varese, 
length of route, 45 miles.9 

--~ .. / ... -. . / 
-· . - ~ -- --~~---

SINGLE-PHASE CAR OF M URNAU-OBERAMMERGAU RAILWAY SINGLE-PHASE MASTER CONTROLLER 
IN CAB OF HAMBURG CAR 

K ortheastern Railway, Newcastle branch; length of route, 
82 miles. 2 

Mersey Tunnel, length of route, 4.6 miles. 3 

Metropolitan District of London, length of route, 24 miles. 4 

Metropolitan Railway of London, length of route, 79 miles. 4 

Italian Government Railway, Lecco-Colico-Chiavenna, 
length of route, 67 miles.10 

Of the above the last is equipped with three-phase appar
atus and the Hamburg railway with single-phase apparatus. 
The others are all direct-current roads. 

SPINDLERSFELD EXPERIMENTAL SINGLE-PHASE MOTOR CAR 

FRANCE 

\\r estern Railway of France, Paris-Versailles, length of 
route, I I miles. 5 

Orleans Railway, Paris-Juvisy, length of route, 12 miles. 6 

GERMANY 
Berlin-Grosslichterfelde, length of route, s¾ miles.7 

P russian State Railway, Hamburg, length of route, 15 
miles.8 

1 See STREET RAILWAY JO URNAL for Jan. 30 and April 2, 1904 
2 See STREET RAILWAY JOURNAL for June 20, 1903. 

The following is a list of the principal single-phase roads in 
E urope, in operation or course of construction: 
~STREET RAILWAY JOURNAL for April 4, 1903. 

• See STREET RAILWAY JOURNAL for March 4, 1905. 
5 See STREET RAILWAY JOURNAL for Nov. 15, 1902, and May 20, 1905. 
e See STREET RAILWAY JO URNAL for Nov. 15, 1902; Feb. 28, 1903; Aug. 6, 

1904, and May 20, 1905. 
7 See STREET RAILWAY JO URNAL for Sept. 7, 1901, and June 7, 1902. 
8 See STREET RAILWAY JOURNAL for March 17, 1906. 
• See STlll!:l!:T RAILWAY JOURNAL for Nov.24, 1900; Aug. 3, 1901; Dec. 6, 1902, 

and May 13, 1905. 
10 See STREET RAILWAY JouRNAL for May 2, 1903; April 1, Aug. 6, and Aug. 

26, 1906. 
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Belgium.-Societe N ationale. des Chemins de Fer Vici
naux, Borinage division.11 

Germany. - Spindlersfeld- Oberschoenweide. 2 Oberam
mergaJ.t.13 Hamburg.8 

. 
It:_ , .:-" !'(<+ ~ :,,....._, ............. 

- " t -il .....__ ~ 
..., ;;Ji . ........._ r.::,,;_.,. . ..........__ 

i"'t ~,... .... .,., .. "-'J-

END VIEW OF HAMBURG SINGLE-PHASE CAR, SHOWING 
ARRANGEMENT OF CURRENT COLLECTORS 

Y1 
·.Ft 

, I 

I 
I 

y 

Italy. - Bergama-Valle Brembana. 
tellana. 

CJ 

e)t.;:=·· 

Rome-Civita Cas-

,I ~ -~ ::-,. ~• 

.... 
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SINGLE-PHASE TRAIN ON STUBAITHAL BAHN, SHOWING PROTECTIVE STRIPS ON RO OF 

Switzerland. - Seebach-Wettingen.14 Simplon tunnel.15 

Austria.-Stubaithal. 12 

11 See STREET RAILWAY JOURNAL for Sept. 16, 1905. 
12 See STREET RAILWAY JOURNAL for Nov. 26, 1904. 
13 See STREET RAILWAY JOURNAL for April 1, 1905. 

Sweden.-Government Railways.16 

u See STREET RAILWAY JouRNAL for Nov. 26, 1904 ; April 8, 1905, and Feb. 

24, 1906. 
16 See STREET RAILWAY JOURNAL for Jan. 6 and Feb. 24, 1906. 
10 See STREET RAILWAY JOURNAL for March 31, 1906. 
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DETAILS OF EQUIPMENT 

V iews of several of these recent installations are presented 
herewith. Attention might be called to one or two features 
in connection with these cars, which has, perhaps, escaped 
mention in the descriptions which have been published of 

>~ 

• 't ~~ 

FRONT END OF GROSS LICIITERFELDE CA R , SHOWING 
WINDOW CLEANER AT A 

CAR DESIGN 

Having now considered the' general condition in connection 
with the introduction of electric traction on main line rail
ways, and also considered what the conditions are which will 
effect the use of electricity under different conditions of rail
way traffic, a brief consideration may perhaps be given as to 
what type of carriage, at lea st as far as Great Britain is con
cerned, will probably be found to be the most useful for 
handling the suburban traffic of our main line railways. The 
following cla ssification may be of assistance in considering 
this question: 

MAIN CLA SS IFICATION 

(I) Carriages with end doors 
only, being originally American 
and Swiss Standard practice. 

( 2) Side doors 
whole of the coach. 

4long the 

(3) Combination of above 
two, with end doo rs and center 
doors. 

SUB-CLASSIFICATION 

(a) Side seats only, with 
large space between seats for 
standing room. 

(b) Transverse seats with 
passages down center. 

(c) Combination of the two 
types, side seats at end of car, 
allowing standing room at 
either end. Transverse seats in 
middle of car with narrow pas
sage between them. 

(a) Transverse seats with 
passage through middle. 

(b) Transverse seats in the 
middle of the carriage with 
passage at either side. 

(c) Transverse seats at one 
side of the carriage' with nar
row passage at other side. 

(a) Side seats with big 
standing room between seats as 
well as standing room at end 
doors and central doors. 

(b) Transverse seats or com
bination transverse and side 
seats with standing room in 
middle. 

The diagram, Figs. ro and I I, gives a good idea of the 
above-named arrangements. 

The first class is that which so far has been generally adopt
ed in America, and which has also been ei:nployed on a great 
many of the London tube lines. The second class is one 
which is known in America as the "Illinois Central," and 

their electrical equipment. O ne is th e 
meta llic hoops and guards on the top of 
the cars, a ll properly earthed, to provide 
against any possibility of the wiring com
ing down and injuring the passengers. 
T his is particularly noticeable in the Stu
baithal, Oberammergau and Spindlersfeld 
cars. Another illustration shows the mo
torman's compartment in the Hamburg
Blankenese car. T his compar tment is fitt ed 
with a seat accommodating three passen
gers, and when thi s compartment is not 
being u sed for driving purposes, the con
tro ll er is shut off by means of a door. 
E lectr ic head lights are fitted to the car 
and a very neat arrangement is used fo r 
keeping the window clean in case of 
wet weather. T his is an ar range
ment which is used in Germany and it is 
more clearly seen on the photograph of 
the Lichterfe lde car, which is operated by 
direct current and which was equipped by 
the Union Company some time ago. T he 

l\IOTORMAN'S CAB ON GROSS LICHTERFELDE CAR, SHOWIN"G WIN"DO\\' 
CLEANER AT A 

letter "A" indicates the squegee, whi ch is a lever operated 
from within the cab and which cleans off any moisture which 
1r.ay have accumulated on the sash. 

which also finds favor on th e Continent of Europe. The 
third class has been adopted by both countries. 

In ascerta ining what type of car is most suitable for su-
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burban lines, the conditions which obtain must not be lost 
sight of. The principal one is that the main stations in 
London are practically all terminal stations, and that during 
the rush hours of the day at these termini , the train has to be 
practically completely emptied and fill ed in the shortest pos
sible time. These conditions are totally different from those 

to be closed by a person standing on th e platfo rm. T he rate 
is then rapidly mcreased and kept practically constant until 
the end of the period of acceleration. Experiments which 
the writer has recently been able to condu~t on d. c. and 
single-phase railways shows this very clearly. Thus, whil e 
the average acceleration for single phase during the whole 

period of acceleration is r mile per hour 
per ,second, the acceleration for the first 
couple of hundred feet or so, is under I ft. 
per second per second, ri sing rapidly aft er 
that till it reaches the neighborhood of 2 

ft. per second per seco nd. This latter rat e 
is kept up till the end of the period of ac
celeration. O n the other hand, with d. c. 
motors acceleration at the commencement 
is between 2 ft. and 3 ft. per seco nd per 
seco nd, rapidly fa lling afterward to un
der r ft. per second per seco nd. The 
use of the single-phase motor , there
fo re, enables railway managers simply to 
consider the convenience of th eir passen
gers and to utilize that acceleration which, 
from the passengers' point of view, is the 
most sui table. 

SIDE VI E W OF H AMBU R G SINGLE-PHASE CAR, SHOW ING CONTACTORS 

U nder these circumstances t here seems 
little doubt but that the type of suburban 
carriage finally adopted by the P ru ssian 
State railways \Vill best meet the require
ments. T hi s type is shown in one of the 
plans accompanying this article, from 

met on the London tube lines and elevated roads in N ew 
York, where there are several stations at which passengers get 
in and out. The addition of a central sliding door has been 
made to assist the rapid unloading, the arrangement gener
ally adopted being that passengers get out a t the central side 
door and new passengers enter the car by the end doors. 
This is the system adopted by the Metropolitan Dist rict Rail
way in_ London, but it does not appear to be very favorab ly 
viewed by the English traveling 
public. Undoubtedly, in the con-
ditions mentioned above, which 
exist with suburban traffic on 
main lines, side doors the whole 
length of the coach, as in the Illi
nois Central, are desirable. This 
system, however, presents certain 
disadvantages, in that ~ide doors 
are more difficult to keep air tight 
and cause draught, also that in 
order to be satisfactory they 
should be worked by compressed 
air, which calls for a considerable 
amount of ex tra capacity of the 
compressors. It has been found 
in practice that the amount of air 
to work the side doors in some 
cases has to be even greater than 
the amount required for braking 

which it will be seen th:it the tra in will co nsist of 
two classes, each class being again sub-divided into 
smokers and non-smokers. T he carriages are arranged 
similarly to the ordinary type of E nglish carriage, 
with side seats a narrow passage being provided 
at one end, so tha t any passe11ger getting into the compart
ment a nd findin g it full can pass th rough this narrow passage 
and find a seat in another co mpartment. 

-

purposes. EXPRESS PASSENGER TRAIN ON VALTELLINA RAILWAY, WITH NEW LOCO MOTIVE 

The necessity of using sliding doors instead of swinging 
doors is in consequence of the very rapid acceleration which 
is rendered possible by the adoption of electric traction, other
wise the ordinary swinging doors would certainly appear to 
be preferable. In this co1rnection there is a great advantage 
resulting from the use of single-phase motors, as by this' sys
tem the acceleration can be so graduated that for the first few 
hundred feet it can be kept low enough to allow the doors 

It may be contended by some that t his takes away from the 
carrying capacity of the car, owing to the fact that one seat 
is taken away, but, as a matter of fact , the real carrying cap
ac ity is increased because three passengers are able to stand 
in the room which would otherwise be occupied by two seats. 

CONCL USIONS 

A careful survey of the present traffic conditions existing 
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in and round our large towns clearly shows that the suburban 
railway systems must be operated electrically within the next 
few years and .the fact that one of the principal English rail
ways, having termini in London, after most careful consider
ation, has finally decided to electrify its suburban system, up
holds this view. 

Besides the disadvantages of the third rail and the greater 

GFB ITT ~f~ * ~ ~ ~ I i----- --40.:.s-" ------- ~ i 
1--------- -------49! " - -----:->! 

Street Ry.Journal 

F IG. 11.-MOTOR CAR TO SEAT 58, GREAT NORTHERN & CITY 
RAILWAY, LO N DON 

costliness of direct current, as compared to sing le-phase 
current, this latter presents so many advantages that it would 
appear to be the only system which with our present knowl
edge will fill nearly all the requirements of railway men, and 

HAMBURG SINGLE-PHASE MOTOR 

is, therefore, the most suitable fo r handling th e suburban traf
fic of our inain line railways. 

Electrification of main lines, as fa r as long distance and 
goods traffic is concerned, may be made under special circum
stances but does not appear to be likely to be adopted in the 
near future, as far as Great Britain. is concerned. 

•• 
THE FIRST ELECTRIC RAILWAY IN BOLIVIA 

A few months ago there was inaugurated by the Bolivian 
Government, at La Paz, Bolivia, the Bajada Extension of the 
Ferro-Carril de Guaqui a La Paz (Guaqui-La P az R ailroad) , 
a meter-gage road operating between these two towns. T his 
road is the first electric railway in Bolivia, and probably is 
the highest in the world. The ex tension completes the chain 
or communication by railroad and steamship between La 
Paz and the port of Mollendo on the Pacific Coast, and has 
already proved itself to be an important link in this chain. 
Almost all of the Bolivian importations enter at Mollendo 
and are shipped over the Southern Railway of Peru to Puna, 
on the Peruvian side of Lake Titicaca, the highest lake in 
the world, (12,500 ft. elevation). Transhipment is made 
across the lake to Guaqui, Bolivia, and from here over the 
Guaqui-La Paz Railroad to the "altos" (13,400 ft. elevation) 
overlooking the city of La Paz, the central plaza of which is 
1500 ft. below. The only approach to the city is from above, 
and formerly all goods were carried from the railway termi
nus to the city by mule teams, and passengers traveled by 

coach, a distance of some eight kilometers, over a bad road. 
T he lower terminus of the Bajada Extension is located 

about one kilometer from the center of the city, and the power 
house and car house about 13/2 kilometers along the road. 
The present equipment consists of two 150-kw General E lec
t ric railway genera tors, belted to P remier gas engines furn
ished by the Power Gas Corporation, of England. The mond 
gas producer is used. The generators are provided with col
lector r ings to give a three-wire 250-volt distribution for 
ligh ting purposes during the night. · 

The ro lling stock consists of two Brill cars for first-class 
passengers, two Brill cars for second-class passengers, each of 
which is mounted on Br ill 21-E trucks and fitted with double 
motor GE-53 equipments; and one Brill 25-ft. vestibule bag
gage and express car , mounted on Brill 27-G trucks and fitted 
with four-motor GE-53 equipments. 

T he service required of the cars, when not carrying pas
sengers or baggage, is that of taking up and down the "baja
da" the freigh t cars of the steam road. For th is purpose the 
platforms and bumpers were made stronger than usual. As 
practica lly all the goods traffic of La Paz is inward, the work 
resolves 1tsel£ into holding back loaded cars on the down 
g rade and drawing empty cars on the up grade. Each pas
senger car can draw one trailer up the hill and the baggage 
car two trailers. The downward journey is a question of 
brakes, and to hold back the trailers, the electric cars are 
equipped with Stirling power brakes, and air compressors, the 
latter operating 'vVestinghouse air brakes on the freight cars. 
It was a lso desired to have track brakes, but the crowded 
co ndition of the bottom of the car, due to the narrow gage, 
made this difficult. 

T he road itself, throughout the entire length, is a series of 
curves. In fact, the longest piece of straight track is only 
about 1000 ft. Added to this, there is an almost continuous 
grade of 6 per cent .from the lower end of the line to the rail
road station on the "alto." The road is single track, overhead 
tro lley const ruction, ·and although t he station on the "alto" 
is only about 2 kms from the lower station, the 1500 feet dif
ference in level necessitates a tortuous route almost 9 kms in 
length. 

T he entire fu ll load capacity of one generator is taken in 
sending the baggage car with two empty trailers up the hill. 
T he line is divided into two sections, a 300,000-C. M. feeder 
fro m the power station being tapped in the middle of the 
upper section . 

T he successful culmination of the Bajada Extension is due 
to the initiative and untiring effor ts of T. Clive Sheppard, 
who, as D irector General of P ublic Works, gave much of h is 
perso nal attention to the matter . T he electrical equipment 
and cars were furn ished th rough W. R. Grace & Company, 
Lima, Peru, agents for the General E lectric Company, on 
the West Coast of South A merica. T he plant was installed 
by N. Coe Stewar t. 

Conspicuous sig ns in St. Louis cars will soon inform all pa~
sengers that the city ordinances provide "Ten Dollars F ine 
for Spitting on the Floor of This Car. " The politely worded 
sig ns now displayed, stating that "The O rdinances and De
cency Prohibit Spitting on th e F loor of This Car," have not 
had the desired effect and the Board of H ealth has decided 
to lay down the law in more direct and vigorous fashion. A 
letter to the board from the Suburban Railroad Company, 
signed by Julius S. \Valsh, president, says the company will 
do anything asked to aid in carrying out the order. This, it 
is expected, will take the form of an order to conductors to 
cause the arrest of passengers who violate the rule. 
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THE PENNSYLVANIA RAILROADtS EXTENSION TO NEW 
YORK AND LONG ISLAND-THE LONG ISLAND 

CITY POWER STATION 

A short account was published in the STREET R AILWAY 
J ouRNAL for Nov. 4, 1905, of the electrified section of the 
L ong I sland Railroad. Current fo r the operation of this line 
is obtained from a large power station now being erected by 
the P ennsylvan ia Railroad Company. T hi s station will also 
supply part of the power fo r the New York terminal, and will 
have capacity for emergency operation of the entire tunnel 
system a nd the electri fi ed system of th e Long Island Railroad. 

Two companies have been incorporated through which the 
Pennsylvania Railroad Company is carryi ng on its New Yo rk 
extension work. One of these, the Pennsylvania, New J ersey 
& New York Rai lroad Company, will build all of that portion 
of the tunnel and approaches in the State of New J ersey and 
extending under the Hudson R iver to the boun~ary line of 
the States of New Jersey and N ew York ; from this boundary 

era! engineeri ng features of the whole plan are confided. 
W estinghouse, Church, Kerr & Company have been se

lected as engineers and contractors fo r the electrical and 
mechanical engineering, acting under the supervision of the 
chief engineer of electrical traction. 

LOCATIO N AND CA PACITY 

T he Lo ng I sland City power station, already mentioned, 
adj oins the Long Islanei Railroad passenger and freight sta
tions and is close to the East River. It contains at present 
three 5500-kw steam turbines and generators, a size which has 
been adopted as standard fo r future work. T he station is de
signed so that it can accommodate within its pres
ent wall s six generating units of this size and two of 2500 kw 
fo r lighting the tunnels. T he ultimate capacity when ex
tended will be about 105,000 kw in electrical machinery. 

F OUND AT IONS 

T he site was form erly under water and had only been filled 
in to an extent that brought the surface about r¼ ft. above 

F I G. L- POWER STATION F R OM R I VER, SHO W ING CO AL TO W E R l N OPERATION 

the other, the P ennsylvania, New York & Long I sland Rail
road Company, will construct the tunnels, te rminal station 
and yards on Manhattan I sland, under the East River and in 
Long I sland City. T he officers of t hese companies are the 
officers of the P ennsylvania Railroad Company, the president 
being A. J. Cassatt. The engin eering and architectural feat
ures are sub-divided in accordance with the character of the 
work, the whole project being under the general direction of 
the management of the Pennsylvania Railroad Company. 

The tunnel work proper is divided into two parts; the E ast 
River Division being under the direct charge of Alfred N oble, 
chief engineer, and the North River Division under the direct 
charge of Charles M. Jacobs, chief engineer; the general rail
road facilities and the electrical and mechanical features of 
the railroad and terminal are under the charge of George 
Gibbs, chief engineer of electric t raction. T hese three offi
cials, together with Brigadier General Charles W. Raymond, 
chairman, constitute a board of engineers to whom the gen-

the ex treme high water. A series of borings showed that the 
soil consisted of from IO ft. to 15 ft. of loose fill and river 
mud overlying successive strata of clay, sand and gravel, with 
rock being struck at a depth of 35 ft. to 60 ft. below the 
level of the street. In the design of the foundation due con
sideration was given to several different methods and it was 
fin ally decided to use a comparatively uniform spacing of 
piles overlaid by a monolithic concrete mass of a thickness 
which should take up the distance between the point at which 
the piles could be safely cut off and extreme high water. Test 
piles indicated a safe carrying capacity for piles from 30 ft. 
to 35 ft. long, of 13 tons to 20 tons, varying on different parts 
of the site. The foundation was designed to carry 
a load of 12 tons per pile, and the spacing of the piles is on 
an average, 2 ft. 4 ins. between centers over the entire area. 
The total number of piles required for the foundation was 
9u5. Underneath the stacks the concrete cap is 8 ft. 6 ins. 
deep, the piles being cut off 2 ft. lower down. The stack 
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anchor bolts pass through a grillage of steel T-rails, embed- ' 
ded in the bottom of the concrete. 

INTAKE FLUME 

The flum~ for the condenser intake, and the overflow flume 
directly above it, traverse the building foundations complete
ly from west to east, and are integral with it, as is shown by 
the cross section given in Fig. 4. Both the intake and the 
overflow flumes are nominally ro ft. in diameter, this lar.ge 
sectional area being required to provide sufficient condensing 
wat~r with a low velo'city of flow when the power station is 
extended to its maximum future length of 500 ft. and fill ed 
with generating machinery. The elevation of the intake 
flume is such that it is always submerged. 

At the bulkhead line, the intake is provided with an ice 
fender, extending to a point below the ex-
treme low water, to prevent a boat that may 
be lying against the face of the timber rack 
from packing ice against it and stopping 

CONCRETING 

The concrete ,vas mixed by machine, and a special plant 
was install ed for this purpose, with a view to securing the 
most economical and rapid production of concrete. The plant 
liad a capacity for storing about 2000 cubic yards each of 
stone and sand, and 2500 barrels of cement. 

The concrete was mixed in proportions of r, 2 ¼ and 5, 
very wet, and required very little ramming. A lthough the 
work was done during an unusually cold winter, the precau
tions taken sufficed to prevent trouble from freezing. The 
entire block of concrete required for the monolithic cap and 
the flumes was about r8,ooo cubic yards. The first concrete 
was placed on Jan. 24, r904. Under favorable conditions the 
mixing capacity of the plant was as high as mo cub ic yards 
of concrete per hour. On one occasion fifty-seven men, work-

• 
the water supply. Thi~ timber rack extends 
from the bottom to the top of the intake 
opening, and it is .built of 3-in. x ro-in. yel
low pine timbers spaced 4 ins. apart in the 
clear. The hce of the rack is inclined , 
so that floating objects drawn in by the 
current can 1be easily removed. Behind 
the rack is a screen chamber or well, with 
two sets of screens fitted in vertical cast 
iron guides. Each set of screens is built 
in three parts, placed one above the other 
in the same groove, made up of oak frames 
and brass fittings, and on the front of the 
bottom rail of each section is a catch basket 
to retain falling objects when the screen 
is drawn up for cleaning or inspection. The 
outside screen is of iron wire, l in. mesh, 
and the inside screen is of No. IO gage 
copper wire, ¼ -in. mesh. A trolley beam 
and chain block are provided over the screen 
well to facilitate\fting out the screens and 
removing debris from the baskets. It was 
also decided to place a 30-in. connection 
from the o; erflow into the screen chamber, 
so that under severest winter conditions 
warm 'Yater might be run through on to 
the screen to prevent an accumulation of . 
ice within the intake chambers. It is not 
probable that it will be necessary to use 

FIG. 2.-GENERAL VIEW OF PO W ER STATIO N AND ASH TOWER 

this connection a great deal, but it is so pla.ced that, even with 
a moderate load on the power plant, .there will be sufficient 
warm water to cut out this ice. The valve controlling this 
by-pass is placed in a watertight compartment accessible from 
the top. 

PILING 

Spruce piles were used, varying in length from 25 ft. to 40 
ft. They were driven practically to refusal with a 2000 lb. 
hammer, falling 18 ft. to 20 ft. The first pile was driven on 
Nov. 16, r903, and the last one on March 5, 1904. There were 
at one time eight pile drivers on the ground, ·four of which 
were generally used for driving foundation piles, and the 
other four being used for sheet piling and for the piling 
needed for the temporary concrete plant. The greatest num
ber of piles driven in one day was 232, using four pile driv
ers, and the greatest number of piles driven by one driver in 
one day was eighty-three. 

ing ~ight hours, placed 716 cubic yards of concrete, or about 
90 yards per hour for a whole day. 

DIMENSIONS 

The over-all dimensions of the present building are: 200 ft. 
x 262 ft., outside measurement. The boiler house is ro3 ft. 
wide inside, the engine room 66 ft., and the electrical galler
ies 25 ft. wide. The boiler house proper is 82 ft. high to the 
top of the parapet. The coal pocket enclosure, superimposed 
on the boiler house, is 60 ft. wide, and its parapet is r r8 ft. 
•high. The engine room is 70 ft. high, to the top of the para
pet. 

The first floor of the boiler house is 16 ft. above the base
ment, and the second floor of the boiler room is 35 ft. above 
the first floor. In the engine house, the engine room floor is 
23 ft. 6 ins. above the basement, and thence to the roof trusses 
the height is about 40 ft. in the clear. This is a much lower 
engine room than is commonly met with in power stations of 
this size, the saving in head room being due to the adoption 
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of the horizontal type of steam turbine, which enables econ
omy in vertical space required a s well as in the floor area. 

STE EL CONSTRUCTION 

Like all large power stations of modern construction, the 
superstructure of the building consists of steel framework 
which carries the weight of the room and the entire contents 
of the building, excepting such portions of the machinery as 
may be more conveniently carried on separate foundations. 
The south wall of the boiler house supports the outer ends of 
the boiler room roof trusses on that side of the building, but 
in other respects the steel superstructure is independent of 
the building walls. 

The steel framing of the boiler house and engine room are 

A cross section of the coal pocket closely resembles the let
ter "W," this form being the necessary consequent of having 
a double line of boilers with an alley between them, requir
ing a down flow of coal by gravity at points directly over the 
boiler fronts. Every portion of the bottom of the bunker is 
so arranged as to induce constant movement of coal in the 
bunker to the fire rooms, thus tending to prevent fires in the 
bunkers. No fire has yet been detected within the bunker. 

COAL-HA NDLI N G PLANT 

The location of the power station is such that it can receive 
coal either by water or by rail, but as some water transpor
tation is necessary in order to reach the power station site 
from the New Jersey terminals of coal carrying railroad 

FIG. 3.-COAL BRIDGE, VIEWED FROM TOWER 

necessarily different in type, as the former has to carry a 
double tier of boilers with flues, economizers, etc., and a coal 
pocket of 5200 tons capacity on top of ev~ rything, while the 
engine room consists of simply a large open space which 
makes th e roof truss construction the most conspicuous feat
ure, but aside from thi s does not involve difficult con
struction. Conditions in the boiler house, are, however, more 
complex , chiefly by reason of the imposition of the coal 
pocket, which run s the entire length of the building. 

The steel stacks are independent of the boiler house, ex
cepting where they pass through the lower fire room floor, 
at which point the floor is built against the stacks. At other 
points th ey pass through circular openings in the floors and 
roofs, so that there is no stress induced upon the structure 
by defl ection of the stacks under stress of wind. 

lines, it becomes cheaper to carry It 111 barges to the power 
station site. The plant was, therefore, designed more particu
larly to deal with water coal, though certain provisions were 
made in the design of the tower that will admit of the devel
opment of the power station for handling railroad coal direct
ly from the cars should it ever be required in the future. 

The complete coal and ash conveying plant, which is shown 
in one of the half-tone engravings, may be said to consist of 
three parts, the coal hoisting tower, the cable railroad, which 
carries the coal from the tower to the coal pocket and its sup
porting bridge, and the ash bin structure, which is so ar
ranged that it forms a part of one of the piers of the cable 
railway bridge. This level bridge is 107 ft. above the dock, and 
is at about two-thirds the entire height of the tower, whose 
top is 170 ft. above the dock. 
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The hoisting engine and apparatus is located within the 
four-corner columns of the hoist ing tower in an enclosure 
25 ft. above the dock and having a height of 14 ft. The 
tower is of the "one man" type, and has a capacity for 400 
long tons of run-of-mine bituminous coal in five working 
hours. Hitherto, the single operator of a one-man tower 
has generally been stationed directly under the trolley boom, 
which, at the height adopted in this case, would necessitate 
shutting down during foggy weather. To avoid this con
tingency the mechanism controlling the operation of the 
bucket was designed to stand the operator at an elevation 
only a short distance above the barge then being unloaded. 
A nother new element in the design partly introduced to facil
itate this, is a third hoi sting engine for opening and closing 
the bucket, in addition to the two engines ordinarily used, one 
for hoi st ing it, and the other for trolleying it along the boom. 

The coal is hoisted in a 2-ton Haywood .bucket of the 
"clam-shell' ' type, which is raised and lowered by a 2-cylinder 
15 ins. x 24 in s. Lidgerwood type of hoisting engine , with a 
Stephenson link motion. The bucket is so counterweighted 
that when lowered its speed cannot exceed rooo ft. per minute. 
It is suspended from a substantial trolley, carried on a rigid 
boom built of steel trusses in parabolic form, ·and projecting 
43 ,½ ft. beyond the tower, at a height of about 163 ft. above 
the dock. The opening and closing of the bucket is done by 
a "biter" engine, which is of the 8-in. x ro-in. Lidgerwood 
type. This engine can also be used to drive the winch head 
for warping barges along the dock, at which time it is discon
nected from the biter mechanism. The trolley motion for run
ning the bucket in or out along the boom is operated by a 6-in. 
x 8-in. Lidgerwood engine. A ll of these engines work at 160-
lbs. steam pressure supplied from the main boiler house and 
are located in the engine room in the base of the tower. The 
bucket can complete a round trip, i. e., load, hoist, trolley it 
over the hopper, clump, trolley out, and descend again to the 
barge, in 45 seconds. The machinery for hoisting and tro l
leying the operation of the bucket was designed and built by 
,the Robins Conveying Belt Company. 

For about 3..J. ft. above the level of the cable railway, the 
upper third of the hoi sting tower is completely enclosed with 
corrugated copper sheathing, forming a house with two 
stories, the lower one of which contains the weighing mechan
ism, and the engines driving the crushing machinery, and the 
cable railway, and the upper story containing the crusher. 
The roof Of the crusher room is formed by the receiving 
hopper. 

Between the coal tower proper and the boiler house struc
ture, a distance of about 500 ft., there are four spans of bridge 
construction supporting the cable railway. The two outer
most spans of this bridge are 140 ft. 6 ins. in length, the third 
about 149 ft., and the span from the ash tower to the boiler 
house is 70 ft. The long spans were justified, both on account 
of the height of the foundations and because they offered the 
minimum amount of obstruction in the freight yard. The 
combination of the high level cable railway bridge and the 
hoisting tower of corresponding height, enables all the hoist
ing to be done at one operation. without the pulverizing of 
the fuel incident to passage through a succession of conveyors 
or elevator devices. 

The cable railway itself is designed for a capacity in excess 
of the other portions of the mechanism above described. That 
is, it is capable of handling 150 tons per hour, when operating 
twenty-nine 2-ton cars at a speed of 180 ft. per minute around 
~ track loop approximately 2500 ft. long. There are at pres
ent installed ten cars, each of about 2 tons capacity. The 
cable is ¾ -in. six strand wi re rope, laid on hemp centers. It 
is driven by 7,½-in. x 7-in. Westinghouse standard engine, 

and is kept taut by a heavy counterweight. The track is laid 
with 16-lb. 'f-rails, and the gage is 24 ins. A single guard rail 
is provided at curves. The minimum radius of curvature is 
14 ft. 6 ins. The coal cars are of the side dump type, whose 
sides a re designed to swing outward and whose bottome are in
clined outward so that the coal, when released by the swing
ing out of the sides, drops out of the car. The car dumps its 
load without letting go of the cable, proceeds around the loop 
and returns to the loading hopper automatically. 

It is estimated that the actual cost, including labor, sup
plies, and fix ed charges, per ton of coal, from the time it 
leaves the barge until it arrives in the bin, on the basis of 480 
tons per day, is 9 r-3 cents per,ton, which is believed to repre
sent . the greatest economy yet obtained by any plant intended 
to accomplish the. same purpose under similar general condi
tions. 

The striking feature of the installation is the unusual 
height, both of the lift and of the conveying cable railway for 
carrying coal into the pocket. 

The ash bin is directly across Front Street from the boiler 
room, and ashes are delivered to it through a bridge, at an 
elevat ion of 69 ft. above the street, by means of a telpherage 
system which hoists and transports the ash cars from the 
boiler room basement up to the level of this bridge, and thence 
over into the tmver where the contents are dumped into the 
bin. The bottom of the bin is 20 ft. above a railroad track 
that runs through the base of the . tower, and the ashes are 
handled, thn;mgh dumping gates into gondola cars standing 
on thi s track. The capacity of the bin untrimmed is 300 
tons. 

WATER SUPPLY SYSTEM 

vVa,ter 1s, take·n from the mains of the Montauk \Vater 
Co mpany, two of whose service maihs are connected to an 
18-in. main supplying the power hou se. To he sure of having 
a reserve on this supply, there was built adjacent to the Long 
Island Railroad yard, at a distance of about 2700 ft. from the 
power station, the nearest available site, a standpipe 40 ft. in 
diameter, So ft. high, which is connected into this 18-in. main 
and under ordinary circumstances kept full. From the 18-in. 
main which runs along Front Street, parallel to the south wall 
of the bu ilding, two 14-in. branches are carried into the build
ing, each branch having two ro-in. meters in multiple, with 
suitable by-pass connections. A third water connection of 
the same size is provided from the same main at the south
east corner of the power station. There are also two inde
pendent cross connections between this 18-in. supply line and 
the city water system, for use in case of accident to the Mon
tauk Water Company's pipe line. Under normal conditions 
this water is only used as needed for "make-up" water to be 
acl ded to the water of condensation which is returned from 
the surface condensers. 

Owing to the employment of surface condensers the major 
part of the boiler supply is, of course, derived from the hot 
wells receiving the discharge from the surface condensers. 
For each generator unit two hot wells are provided in the 
form of steel tanks, 18 ft. 4 ins. x 18 ft. 5 ins., and 6 ft. 6 ins. 
deep, to which the water of condensation is pumped. Al
though each unit has its own pair of hot wells,. they may all 
be connected together. The pipe connections are so ar
ranged that the make-up water from the outside supply mains 
may first be used, if desired, for cooling purposes around 
the building, such as in jacketed bearings, whence it passes 
to the open heater. Otherwise, it goes directly from the 
mains to the open heater, which is a cylindrical Cochrane 
feed-water heater and purifier, made by the Harrison Safety 
Boiler Works. This heater is 8 ft. in diameter and 15 ft. 
long, and utilizes e~haust steam from the double-acting aux-
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iliary engines and reciprocating pumps in various parts of 
the building. It has sufficient capacity to heat feed water for 
15,000 hp of boilers from 40 <legs. to 205 <legs. F. 

It was made purposely large in order to insure a compara
tively slow circulation of the make-up water through it, so 
that it would have ample time to throw off the carbon dioxide 
and other injurious substances in solution, which would at
tack the valve seats and the tubes in economizers and con-

/ 
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C.L. of Boil er Hou se 
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tively large pipe before reaching the heater, and thence into 
a 26-inch Cochrane oil separator, by which means it is effec
tually extracted. 

By the course of treatment above outlined, the purity of the 
water in the steam in all parts of the system is insured, re
sulting in a marked decrease in corrosion and leakage in all 
parts of the plant with a corresponding reduction in operat
ing expense and depreciation. For instance, the wear and 
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FIG. 5.-PLAN OF ONE UNIT GROUP IN BOILER ROOM 

<lensers. The make-up water is likely to run from Io per cent 
to 15 per cent of the entire water consumption of the plant. 
The heater is really more of a purifier than a heater. The ar
rangement was designed with this particular object in view. 
The Westinghouse single-acting engines driving auxiliary 
machinery do not send their exhaust steam to this heater on 
account of particles of crank case oil that may work into 
the exhaust, but the ordinary cyclinder oil in the exhaust of 
the pumps and double-acting engines is extracted by allowing 
the steam to run at a very low velocity through a compara-

tear on both water and vacuum pumps is appreciably reduced 
by reason of the lower speed made possible by the absence of 
leakage. The seats of the high pressure steam valves, being 
integral with the bodies, the corrosion of them would be a 
serious matter. But it is believed that corrosion can be abso
lutely prevented by eliminating from the feed water the gas
eous as well as the solid impurities in the above manner. 

BOILERS 

The boiler plant for the Long Island City power station 
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co nsist s of thirty-two Babcock & Wilcox water-tube boilers 
set in batteries of two boilers each , eight batteries on the fir st 
fl oor and eight on the second floor immediately over the 
fo rmer ; these batteries are equally distributed on each side of 

F I G. G.- DO ILE R RUUi\I , SECON D FLUOR 

the boiler plant, with a firing space between boiler fronts of 
about 18 ft. in width. 

The boilers are desig ned fo r a working pressure of 200 lbs. 
per sq. in., and each boil er has a total 
effective watei- heating surface of 5243 
sq. ft .. comprised in three steam drum s. 
42 ins. in diameter and 23 ft. ro¾ ins. 
long. a nd twenty-one sections of 4-in. 
tubes 18 ft. long , with twelve 
tubes 111 each section. Each 
boil er is supplied with a superheater 
capable of superheating the output of 
the boiler 200 <l egs. F . when operat
ing at 200-lbs. pressure, and comprises 
about r r r6 sq. ft. of super heating sur
face. Each boiler has two steam open
ings, the main nozzle receiving steam 
from the superheater , and the aux iliary 
nozzle taking its saturated steam direct
ly out of the tops of the boiler drum s 
fo r use in the aux iliary mains that sup
ply the small engines in various parts 
of the house • 

ing grate at the bottom to drop the ashes into the ash pit. 
The bars are rocked by a small Westinghouse engine, there 
being one engine to eight stokers. 

The contents of the ash pit are disposed of by gravity down 
a chute term:nating over the narrow gage railway track in the 
basement. At the bottom of each chute is a dumping gate 
for loading the cars provided for the removal of the ashes. 

FLU ES AN D E COKO11IZERS 

The arrangement of flues, economizers, and dampers has 
been made so as to permit the operation of the plant on the unit 
system (that is, by working, each set of eight boilers on one 
turbine) but the flues and economizers can be interchanged 
and cross connected to insure the greatest capacity and high
est efficiency under all conditions of operation, even though 
some portions of the boiler and economizer plant may be out 
of service. One economizer utilizes the waste heat from two 
batteries of boilers. 

Under normal conditions the gases from the four boilers 
discharge into their respective sections of the main flue, then 
pass through the economizer directly above, and into the 
stack, but dampers on the first and second floor permit in
equalities of quantity and pressure to divide under the dif
ferent economizers irrespective of the boilers in service. In 
case it is found necessary to isolate any economizer for clean
ing and repairs, the gases can be by-passed directly into the 
stack or divided up through the other economizers. 

Each economizer consists of fifty-six sections of ten tubes 
each, designed for 25o~lbs. pressure. The rear wall of the 
economizer chamber is made of vitrified asbestos air cell 
board, laid on in sections, so that in the event of a broken 
economizer tube it is not necessary to tear down any of the 
brick work in order to replace the section. By the use of 

1 · 
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T he thirty-two boilers now install ed 
are a rranged in fo ur group s with eight 
boiler s in each group, the eight boilers 
being those on the first and second 
fl oors directly over one another. The 
group nearest the west end of the plant 
is intended ultimately to take care of 
the two 2500-kw light in g units there to 

FIG. 7.-CONDE NSER, CIRCULATING AND DRY VACUUM PUMPS 

be installed. The other three group s are each capable of sup
plying one 5500-kw turbin e unit. The ultimate capacity of 
the boiler house. when finally extended, will be 96 boilers of 
the type now installed . 

Each boiler is fi tted with a Roney stoker. Each stoker is 
150 ins. wide and has twenty-four g rate bars, with a dump-

these economizers the hot gases are so reduced in temperature 
that they enter the base of the stack at about 350 degs. 

STACKS 

There are four stacks in the power station, of which, how
ever, only two are required for the operation of the present 
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installed apparatus, b_ut it was deemed advantageous to erect 
all four. When the station is extended, the number of 
stacks will ultimately be six. They are· of steel, are entirely 
self-supporting, and are 275 ft. in height above the base. The 
inside diameter of the straight portion is 17 ft. IO ins. at the 
bottom and 16 ft. at the top. The bottom courses are flared 
out to a diameter of 23 ft. They are lined throughout with 
brick, which is supported at intervals of 20 ft. with Z bar 
rings riveted around the interior of the stack. Each stack 
has six openings, two in the basement for the main flues, two 
for the boiler flues on the first floor and two for those on the 
second floor. These openings are all heavily reinforced with 
plate and angles. The concrete base of the stack is formed 

and 27,½ ins. vacuum, running at 750 r. p. 111. The bearings 
of the turbine are supplied with a forced circulation of oil and 
are also water jacketed. At each end of the cylinder where 
the shaft passes through, a water-seal gland is pro~ided which 
effectively prevents leakage of steam along the shaft. There 
is a large air space surrounding the cylinder for its entire 
length. It is lagged with asbestos, and fitted with an out
side jacket of sheet steel, giving a smooth cylindrical exterior. 
The entire structure of the turbine and generator rests on a 
heavy rectangular bedplate, which in turn rests on the foun
dation, but 

1

it is not fastened with anchor bolts. 
The length of the turbo-generator unit is 47 ft., width 13 

ft., and height 14 ft. to the top of gallery railing. By way 
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FIG. 8.-INTERIOR OF ENGI NE ROOM 

solid with the monolithic building foundation , and is run up 
3 ft. above the basement floor, which gives an average height 
of 245 ft. ~hove the furnaces. The plates composing the stack 
are of open hearth steel, and are larger than usual, to reduce 
the number of joints. Above the second opening, no ring 
is composed of more than four plates, the largest of which 
are about 6,½ ft. x 15 ft. The time consumed in the erection 
of the four stacks was about three and one-half months. 

STEAM TURBINES 

For the initial equipment three main-generating units have 
been installed, consisting of steam turbines direct connected 
to three-phase, 11,000-volt generators of the revolving-field 
type. The turbines are of the Westinghouse-Parsons single
flow type, rated to develop 5500 kw at 175-lbs. steam pressure, 

of contrast it may be stated that a four-cylinder pi$ton engine 
of equal capacity, with its generator, occupie~ a floor space 
about 55 ft. long, by about 35 ft. wide, and 39 ft. in height. 

The steam consumption of the turbine is guaranteed by the 
builders not to exceed the following rates when operating at 
750 r. p. m., with dry saturated -steam at the throttle of 175-lbs. 
gage pressure, with a vacuum of 27,½ ins. mercury (referred 
to a 30-in. barometer) in the exhaust pipe: 

Rated load, 5500 kw, 15.3 lbs. steam per ehp-hour. 
Three-quarter load, 4126-kw, 16. 1 lbs. steam per ehp-hour. 
One-half load, 2750 kw. 18.1 lbs. steam per ehp-hour. 
These results will be improved by the following percent

ages, by the use of superheated steam, temperature being 
measured at the throttle: 

mo degs. superheat, IO per cent. 
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150 degs. superheat, 12½ per cent. 
175 degs. superheat, r3¼ per cent. 

The turbine is also fitted with an auto • 
matic safety stop arrangement which shuts 
off tpe steam supply automatically in case 
the speed ex ceeds the predetermined limit. 
A device is al so provided for controlling the 
action of the relief valve in the outboard 
exhaust connection . 

To maintain perfect alignment of the re
volving part of the turbine, there is provided 
a special bearing, resembling a thrust hear
ing in construction , but much lighter be
cause of the absence of thrust. This is cap
able of very close adjustment. 

Convenient to each turbine there is a 
bracket on the boiler room wall carrying 
a stop valve by which steam supply to each 
turbine unit can be cut off in the boiler 
room without leaving the engine room 
floor. An iron gallery, fitted with the usual 
iron ladders and polished hand rails, ex
tends across the tops of the three turbine 
units, affording ready access to the admis
sion and by-pass valve. 

The turbines were built at the East Pitts
burg works of the Westinghouse Machine 
Company. 

CONDENSERS 

A separate condenser is provided for each 
turbine. It is of the counter-current sur
face type, built by the Alberger Condenser 
Company, apd has 20,000 sq. ft. of cooling 
surface, consisting of seamless drawn brass 
tubes of No. 18 S. VI. G., and r-in. outside 
diameter. The condenser is placed in a large 
arched opening made in the turbine foun
dation. In fact, the entire condensing 
plant, consisting of condenser, circulating 
pump, dry air pump and hot well pump, is 
compactly grouped within and about the 
base of the foundation. 

The exhaust trunk is of cast iron, rect
angular in section, well ribbed up on the 
outside.. The outboard exhaust passes over 
the top of the condenser, through a 36-in. 
relief valve, to an independent vertical 36-in. 
exhaust pipe passing up through the roof 
behind the boilers. The exhaust steam en
ters the condenser at the bottom. The dry 
air pump exhausts the vapor from the top 
and the water of condensation is collected 
from the bottom by the hot well pump. The 
circulating water enters the tubes at the top, 
making three passes, and is discharged from 
the bottom of the condenser into the over
flow flume directly underneath. 

The intake flume is under11eath the over
flow, and access to its contents is made pos
sible by a well extending past the outflow 
flume down to Hie intake flume, this being 
shown in sectional elevator in Fig. 4. 
Condensing water is lifted from this 
well by a 24-in. double suction centrifugal 
pump made by the Morris Machine \i\/orks, 
capable of pumping 20,000 gals. of salt water 
per minute against a head of 20 ft. Each 
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pump is driven by a 12 x 24 x 12 Westinghouse compound 
engine direct connected to it. The engines a re able to 
develop 175 hp at 175-lbs. steam pressure at 225 r . p. m., run
ning non-condensing. 

The condensed steam is drawn from the bottom of each 
condenser and discharged to the hot well tanks in the boiler
room basement by a 4-in. centrifugal pump direct 
connected to a 15-hp, 220-volt, direct-current motor, running 
at 560 r. p. m. A by-pass arrangement to the overflow fl ume i6 
provided for discharging the condensed steam directly into 
the flume if desired. The wet pump and its motor, togeth er 
with the condenser and ex haust trunk above desc r ibed, is 
shown in F ig. 13. The relation of the hot well tanks to the 
boiler feeding system has already been outlined. 

Vacuum is maintained in each surface condenser by means 
of a horizontal steam-driven two-stage dry vacuum pump, 
with Corliss valves and automatic governor 011 the steam end, 
and positive valve motion on the vacuum end. T he vacuum 
cylinders and heads are water jacketed. The steam cylinders 
are IO ins. and 24 ins. in diameter, and the pump cylinders 
24 ins. in diameter , with a 24-in. stroke, and its normal speed 
is 100 r. p. m. They are built by the A lberger Condenser 
Company. Fig. 7 is a view of the centr ifugal circulating 
pump and its engine, and also of .the dry air pump, which , 
like the condenser, is placed in an arched opening in the en
gine foundation. 

CON DE N SER T U BE P R OTECTION 

A somewhat unusual feature has been introduced into this 
station to prevent the serious deterioration usually occurring 
where salt water is used for circulation of surface condensers. 
It is the universal ex perience that more or less galvanic ac
t ion takes place in any event at the expense of condenser 
tubes, but this is often aggravated in large and important 

tween the river, the flume, and various parts of the piping 
about the buil ding and in the streets, to indicate th at there 
was at all t imes a difference of potential enouglf to make 
trouble, although its polar ity was not always the same. 

F I G. 11.- STEAM E N D OF 5500-KW T U RBO-GENERATOR 

The metallic co nnections of the power station equipment 
to the city piping station are through two 14-in . connections 
to the water mains and on account of the proximity of water 

mains to the troll ey t racks aH over the 
city, there is a tendency for stray cur
rents to fl ow into the piping of the 
building, and th en to the co ndenser 
intake, returning th rough the river to 
the negative bus-bars of som e neigh
bo ring street railway power pla nt. Cur
rents fl owing in th is direc tion are cer
tain to cause electrolytic co rros10n 111 

the condenser tubes. 

FIG. 10.-GENERATOR END OF 5500- K W T U RBO-GE NERATO R 

The meth od adopted to prevent 
thi s corro sion consi5ts fi r~t in provid
in g a shunt circui t between the incom
ing water pipes and th e condenser 
flume, in order to divert as large a pro
portion as possibl e of th e current from 
the condensers. This was done by the 
insertion in each water main connec
tion of a short piece of pipe wit h an 
insul ating joint on each end of it. 
These short pieces of pire were then 
connected to a 750,000 circ. mil cable, 
which was carried to th e outer end of 
the condenser intake. Such current as 
may leak from the pipes to the water 
contained in them thu s has an oppor
tunity to get back into the harbor with
out going through the piping sys

plants by the fact th at the water and the body of the conden
ser have formed a convenient path for stray electric railway 
r eturn currents getting back to their own power station some 
distance away, through the condenser intake and the water 
of the harbor. 

A sufficient number of voltmeter readings were taken be-

tem and the co ndensers. To neutralize the effect of such cur
rent as might still leak past the insulating joints, a small 
booster generator was provided, driven by a 220-volt motor. 
The pos it ive pole of the booster was connected to th e heavy 
grounded shunt cable above mentioned and the negative pole 
was connected to seven different points on each condenser , 



STREET RAILWAY JOUR NAL. [VoL. XXVII. No. 14. 

and there was an adjustable rheostat in each of these bra nches 
of the negative ci rcuit. This superimposed voltage can be 
adjusted by means of the rheostats exactly to counterbalance 
the natural galvanic electromotive forces due to the brass 
tubes, the iron shell and the circulating water, together with 
the stray electromotive fo rces from outside. With the de
structive potentials so counterbalanced, the condenser is in a 

FIG. 12.- BOOSTER FOR PREVENTING CONDENSER ELEC
TROLYSIS 

neutral electric state, which effec tively prevents the corrosion 
and pitting of condenser tubes and sheets, and secures a far 
longer li fe than has hitherto been possible fo r this very im
portant and highly vulnerable section of the steam equipment. 
A little switchboard panel is provided for eac h ·condenser, 
with seven rheostats mounted on it . each of which is con
nected by a separate negative lead to a different section of 
each of the th ree condensers. 

A differential voltmeter is provided which can be plugged 
to each of these sections of the negative circuit, there being a 
separate rheo stat in each circuit. By adjusting the rheostats 
fo r each section it is possible tQ keep the potential at zero in 
all of them. The booster apparatus shown in Fig. 12 is con
veniently situated in the electrical bus gall ery directly under 
the operating gallery. The rheostat panel for each condenser 
is situated conveniently to it in the engine room basement, 
and observations at suitable intervals enable the operating 
force to maintain the co ndensers absolutely neutral. 

SYSTEM OF PIPING 

In general. the piping fo r the main power units in the plant 
was laid out to conform with the general design of the sta
tion on the lines of the unit system already referred to. In 
other words. the piping was so arranged that under normal 
conditions a given group of boilers and auxiliaries serves a 

single main-power unit, which is provided with suitable cross 
a nd equalizing connections between itself and the si milar sys
tem of piping of the adjacent power units. 

l\IA I N OR SUPERHEATED STEAl\1 

T he general arrangement of the main steam p1pmg is 
shown diagrammatically in F ig. 5 ( drawn for a completed 
quarter of the station), and is such that four boilers on eacb 
floor, or eight altogether, feed directly to a separate main 
steam header, located back of the fir st floor boilers, joining 
these separate feeders, and fitt ed with suitable stop valves. It is 
then carried down to the point where it passes through the 
engine room wall under the turbine operating floor, having on 
the way a connection from a similar manifold with the cor
responding group of boilers on the fir st floor. The two boilers 
on the south side of the boiler room are run into the same 
manifold as the two boi lers directly opposite them on the 
north side, and the same arrangement is carried out on the 
lower tier of boilers. 

As it is planned to use steam up to 200-lbs. pressure, with 
200 <legs. superheat, special care had to be taken to design the 
steam piping so as to allow ample flexibility for the excessive 
expansions due to these high temperatures. Long radius 
pipe bends were used throughout, and this arrangement has 
been found to furni sh ample flexibility under the most exact-

l· . -
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FIG. 13.-CONDENSER, EXHAUST TRUNK AND WET PUMP 

ing conditions. Full weight steam pipe, with extra heavy 
welded steel flanges , was used throughout on the main steam 
piping. The fittings are of special design and made of open 
hearth cast steel. The valves are constructed of semi-steel 
throughout, with integral seats and specially designed stuffing 
boxes. Gate valves were used throughout except_ at the ,boiler 
nozzles, where automatic reverse current stop and check 
valves were provided. 

The joints were made up with particular care, steel bolts 
and corrugated copper gaskets being used throughout. The 
faces of the flanges on the piping, valves and fittings inside of 
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the bolt holes, and the raised faces given a smooth machine 
finish so as to insure perfection in obtaining tight joints. 

The supports for the main steam piping as it crosses the 
boiler house to the large mains that lead to the engine room, 
consist simply of turnbuckle rods suspended from steel work 
of the roof, the arrangement being such as to afford oppor
tunity of expansion in any direction. The large vertical feed
ers that lead to the engine room are supported by special 
bracket elbow fittings at the point where they turn from the 
boiler room into the engine room basement, the turbines being 
fed from below. The heavy manifolds above mentioned are 

Second or Opentlng G11,1Jery 

with compound steam ends, steam cylinders 14 ins. and 22 
ins. in diameter, water cylinder 12 ins. in diameter, and 24-in. 
stroke. In case of emergency, the pumps suck directly from 
the water supply mains. T hey discharge into a 12-in. pipe, 
running around the cei ling of the pump room, making a loop 
which carries the discharge of the closed heaters. Each 
pump can discharge into either side of the loop, thus enabling 
the other sipe to be temporarily cut out for repairs if neces
sary. 

There are t\vo vertical coil pipe fe ed water heaters, each 
containing 1000 sq. ft. of seamless copper tube I eating sur-
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FIG. 14.-SECTIONAL ELEVATION OF SWITCHBOARD GALLERIES 

supported from the roof beams, the springs being introduced 
to insure support from the pipe when it expands upward, 
these large risers being supported from the bottom. By these 
means the pipes are firmly supported, and at the same time 
given all needed opportunity for expansion without setting up 
an unnecessary strain. 

BOILER-FEEDING SYSTEM 

The normal feed water supply to the boilers comes from the 
" hot well " or storage tanks which receive their water from 
the main surface condensers. The water is taken from the 
tanks by four boiler feed pumps, installed in a pump room in 
the center of the basement. These pumps are of the outside 
packed plunger, pressure type, of Epping-Carpenter make, 

face, having 5-16-in. steel shells 60 ins. in diameter by 12 ft. 
long, and designed for 300-lbs. working pressure. These 
heaters are supplied with exhaust steam fro m the auxiliary 
Westinghouse engines. The exhaust fro'm the reciprocating 
pumps at various parts of the basement goes to the open 
heater above mentioned. The heaters are situated at the west 
end of the pump room and are so connected to the pumps 
and main feed lines that they can readily be by-passed. The 
discharge pipes through the heaters are 12 ins. in diameter. 

From the closed heaters the feed water passes through 
risers to a loop over the first floor boilers, thence to the econ
omizers, which have been described in connection with the 
boilers behind which they are located. From the econotr.izers 
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the feed water passes into another loop, above the first floor 
boilers, whence it is distributed to the individual boilers. 

LUBRICATING OIL CIRCULATION 

There are three systems of distribution of lubricating oil. 
First of all, is that which distributes the oil to the turbine 
bearings and includes a storage tank 8 ft. in diameter by 14 ft. 

To 2500 K.W. 

F eeders to Substations 

put on by Keasbey & Mattison, in accordance with specifica
steam pipes consists of a layer of I-in. asbestos cement and 
then a layer of I-in. 85 per cent magnesia blocks, covered 
again with ¾-in. cement enclosed in a heavy canvas jacket. 
The saturated steam pipes are covered with 1,½-in. 85 per 
cent magnesia jacketed with heavy canvas. Boiler feed lines 

Street Railway J ournal 

and high pressure drips and all other 
auxiliary piping and heaters are also 
covered with 85 per cent magnesia 
in varying thicknesses. The smoke 
flue s are jacketed first by I-in. air 
space and then with I-in. 40 per cent 
magnesia overlaid with ,½-in. coat of 
hard fini shing asbestos cement. 
These non-conducting coverings are 
held by galvanized iron netting and 
tie wires underneath the canvas. 

FIG. 15.- DIAGRAM SHOWING HIGH-TENSION WIRING 

The covering of the flanges and 
fittings on the superheated steam 
lines was of the special sectional 
design so as to be readily remov
able. Canvas covering on pipes 
and ether surfaces were given two 
coats of paint, and a general 
color scheme, in which the dif
ferent classes of pipes have dif
ferent colors, was devised for the 

8 ins. deep, situated in the boiler house at about the level of 
the coal bunker, from which oil is distributed by gravity to 
the turbine bearings. From the bearings 
filter tank from which it is pumped 
automatically to the storage tank 
ag~in by two 6-in. x 10-in. x 8,½-in. 

it is carried to a 

purpose of indicating at a glance the various systems of pip
ing. As may well be imagined, it has been found of great 
convenience to the operating force. 

~11000 To400Volt 
Transfo.nnera 

Storage Batter, 

x I2-in. compound duplex piston 
pumps, each having a capacity of 200 
gallons per minute under 60-lbs. pres-
sure. The filtering plant is located 
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in a two-story closed chamber. The 
upper story, of this chamber contains 
several tiers of filter pans which carry 
the bags through which the oil runs. 
The lower story contains the tank 
and pipe discharge connections to the 
oil pumps, which are situated on the 
top of the structure. There are about 
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5000 gallons of oil in this system and 
about 90 gallons per minute is circu
lated through each turbine when in 
operation. About 20 gallons per day are 
drawn off for various purposes, this 
including a very small loss by evapor
ation. Separate oiling systems are 
provided for the crank cases and 
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FIG. 16.-DIAGRAM SHOWING LOW-TENSION WIRING 
COMPRESSED-AIR CLEANING SYSTEM 

The station is equipped with a compressed air system for 
cleaning and other purposes. Air is supplied to this system 
by two motor-driven compressors of the Westinghouse Trac
tion Brake Company's D-4 type of water-cooled compressors, 
operating from the 220-volt supply circuit. Each compressor 
has a capacity of 50 cu. ft. of free air per minute, at 100-lbs. 
pressure, and is controlled automatically by a pump governor. 

PIPE COVERING 

The non-conducting covering applied to the pipes and other 
heated surfaces throughout the building was furnished and 

GENERATORS 

The main turbo generators, as stated, are of 5500 kw each 
and run at 750 r. p. m. The stator coils are wound with cop
per wire, and as is usual with very large generators, were 
built into slots after the armature frames and cores were 
permanently in position on the bedplates. They are " star
wound," i. e., the three sets of armature coils, needed for the 
generation of three-phase alternating current, are all con
nected to one point, called the "neutral," and the neutral 
points of the three machines are connected to one neutral 
b1!s, which is permanently grounded through a resistance. 
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The revolving field consists of a four-pole structure formed 
out of solid steel disks, milled to receive the winding. It is 
6 ft. 8¼ ins. in di;meter, and about 6 ft. long. The field coils 
are wound with heavy copper straps embedded in slots and 
retained by heavy bronze wedges. Ventilating ducts are pro
vided in the core, which enables the revolving field to draw 
an abundant supply of air through its interior by a sort of 
fanning motion, which also aids in reducing the temperature 
of the stationary armature. The core is pressed on and keyed 
to a shaft of nickel-steel, 19¾ ins. in diameter, which runs in 
bearit?-gs 15 ins. in diameter, through which there is a forced 
circulation of oil. The field is separately excited at 220 volts, 

pacity, is driven by a 290-hp, three-phase, 440-volt induction 
motor, both motor and generator being mounted on the same 
shaft, bearings and bedplate. This motor-driven exciter is 
located in the operating gallery. The three-phase motor de
rives its current from three 175-kw oil-insulated self-cooling 
transformers located in the basement of the electrical gallery. 

STORAGE BATTERY 

The storage battery is intended mainly as an absolutely re
liable source of supply of the exciter-bus system and the 
other more important auxilia ries. It is installed in a specially 
arranged room in the engine room basement, and consists of 

FIG. 17.-GENERAL VIEW OF BUS GALLERY, SHOWING MAIN GENERATOR, RHEOSTAT AND AUXILIARY WIRING 

the exciting current being delivered to the winding through a 
two-ring collector by means of sliding carbon brushes. 

These generators are each guaranteed to deliver 289 amps. 
per terminal at 11 ,ooo volts, and 80 per cent to 100 per cent 
power factor for a space of 24 hours continuously, with a rise 
in temperature not to exceed 35 <legs. C., and a 50 per cent 
greater current for two hours with a rise not to exceed 55 
degs. C. 

EXCITERS 

Three separate sources are provided for exciting the fields 
of the main generators, viz., the two steam-driven exciters, 
one motor-driven exciter, and a storage battery. These are 
designed to give direct current at from 180 volts to 220 volts. 
The st~am-driven units each consist of a Westinghouse-Par
sons steam turbine directly coupled to a 200-kw direct-current 
turbo-generator, designed to run at 1800 r. p. m. These tur
bines are designed to run either condensing or non-condensing 
with 175-lbs. steam pressure and superheat up to 200 <legs. 
These exciters are locat~d near. the southwest corner of the 
main floor. The motor-dri;en exciter, also of 200-kw ca-

110 cells, each containing seven plates of the type "R" chlo
ride accumulator, manufactured by the E lectric Storage Bat
tery Company. The tanks are built large enough to ultimate
ly contain eleven plates. This battery has a discharge rate of 
366 amps. fo r one hour, and is controlled from the operating 
gallery. It is normally kept floating across the excitation bus. 
In order to charge the battery a 12.5-kw booster, driven by a 
15-hp induction motor, is located in the operating gallery 
next to the motor-driven exciter above mentioned. 

SWITCHBOARD APPARAfUS 

The generators are designed to run in parallel on either of 
two sets of main bus-bars, called the " working " and the 
"auxiliary" bus, only one set of which is generally in use. 
The general plan of the main wiring is quite simple and is 
shown in Fig. 15. For the sake of simplicity, the three con
ductors forming a three-phase circuit or connection are 
shown in the diagram as one conductor. 

The switches for the outgoing feeders are arranged in 
groups of six (three only of each group being installed at 
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present ), these feeders being tapped from an intermediate or 
"group '' bus. To distribute current to the feeders, therefore, 
it is first necessary to connect a group bus to either the work
ing or the auxiliary bus, and this is clone by providing each 
group with two selector circuit breakers, one fo r each of the 
two se ts of main bus bars, Thus, any generator, or any group 
of feeders , can be co nnected at will to either set of main bus 
bars. 

The course of the current from the ge nerators through var
ious switches and bus bars to the outgoing feede rs can be 
readily traced from F igs. 14 and 19, which show a sectional 
elevation of the fo ur elect rical galleries, The cables are run 
through the turbine foundations into the basement (where 
taps are taken off for the generator potential transfo rmers, 
whence small wire leads run in conduits to the instrument 
board in the operating gallery), then to main generator cir
cuit-breakers whicll are placed on the feeder gallery next 

the ge nerator-selector switches, thus enabling any generator 
to be thrown in on either set of bus-bars by closing the proper 
selector switch. The feeders are tapped from the group bus 
joining two opposite feeder-select.or switches, six feeders 
being tapped on to each auxiliary group bus, and each fee~er 
having it s separate circuit breaker. The feeder circuit break
ers are, therefore, installed in groups of six, three of each 
group being now installed, the remaining three being omitted 
until future completion of the equipment. The middle section 
of Figs. 14 and 19 is a cross section through the switchboard 
galleries at the feeder cubicle, and shows how the feeder selec
tor circuit breakers, attached to either the main or the auxil
iary bus, can connect either bus to the feeder bus directly un
derneath. To the latter are at~ached the feed switches, from 
which the outgoing cables are seen descending through the 
basement to the three-conductor cables entering the' conduits. 
In the same sectional view may be traced the main generator 

-..... '~~,~~ 
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F l G, 18.-FEEDER GALLERY, SHO WI NG TYPE CO IL CIRCUIT- BREAKERS FOR FEEDERS AND GENERATORS 

above th e basement, with their backs to the engine room col
umns, T he main generator ci rcui t-breakers are shown on the 
right hand side of F ig. 18, which also shows the potential 
transformers -directly in the r ear of them along the engine 
room wall. 

The three bus-bars of the working bus a re disposed in the 
three-story bus structure of brick and alberene stone along 
the north side of the gall ery, the aux iliary bus being disposed 
in a simil ar structure along the south side and directly op
posite the main bus. Ranged along the inner sides of these 
bus structures, and fac ing each other , are two lines of type 
" C" oil circuit breakers. The two smaller breakers on either 
line di rec tly opposite to each other are the generator selector 
circuit breakers, and the two larger ones are the feeder group 
selector breakers. T hese successive pairs of feeder selector 
switches are joined underneath the floor by group bus-bars, 
and there being a selector switch at each end of this group 
bus-bar , the group bus can be joined to either the main or 
auxilia ry station bus. The main generator switches are con
nected to similar set s of cross-connecting bus-bars joining 

cables which, on leaving the main breakers, run in septums di
rectly under the bus gallery floor with connections reaching 
up to the generator selector switches by means of which the 
generator can be thrown at will on either set of bus bars. 

All of the circuit breakers have remote electrical control 
and are worked from the main operating gallery on the upper 
floor. The main generator circuit breakers are of 600 amps. 
each, the generator selector breakers of 600 amps. capacity, 
the feeder-group selectors of 1200 amps. capacity, and the 
feeder switches of 600 amps. capacity. The generator switches 
are four-pole, to accommodate an extra connection to the neu
tral point of the generator winding and a neutral bus which is 
grounded. All the other oil switches are three-pole. 

Each pole of the circuit breaker is enclosed in a separate 
fireproof chamber of brick, capped with a slab of alberene 
stone upon which the operating gear is mounted. The con
tact piece is carried upon a substantial wooden rod, and the 
contacts are located near the surface of the oil instead of 
near the bottom of the receptacle, thus insuring freedom of 
deposits of carbonized particles at the points of contact. The 
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oil tanks are of sheet metal , and ·are insulated from 
the circuit. As 1s usual in this type of switch , th e 
compartments are closed at the rear by the brick 
structure while the front of each compartment is enclosed by 
a cover ;f asbest os lumber, held in place by eccentric clamps, 

0

thus facilitating quick and easy access to the parts. These 
switches are all electrically operated through solenoids actu
ated by current received from the auxiliary bus through con
trollers on the switchboard panels, as will be described later. 
The brick work of the oil switch structures is uniform with 
that of the bus structure, all being built of pressed yellow 
brick with caps of alberene stone. 

Besides the oil switches there are also installed disconnect-

Gencrntor Instrument 
P:inels 

Feeder Operating nnd 
Instrument 

P.:i.ncl s 

Generator Operating 
Stnndii , 

Ql.,aen·o.tlon 

Balcony 

Street Railway J liU rnal 

FIG. 19.-CROSS SECTION OF EAST END OF SWITCHBOARD 
GALLERY 

ing hook type switches, to be opened and closed by hand, for 
isolating various parts of the system of connections when 
not in use, or while being inspected. These are mounted on 
heavy porcelain pillars placed in small compartments built 
into the brick bus structure. To get indications of the voltage 
across the main bus-bars, bus potential transformers are 
mounted in brick and alberene stone compartments on top of 
the bus structure. Leads from these transformers are carried 
to the instrument switch board. 

The buses themselves are composed of copper bars, 3 ins. x 
¼ in., resting on heavy porcelain pillars, each in its own 
compartment of the bus structure, and entirely isolated from 

the other two. The main connections between th e bus-bars 
and all the main, generator, selector, and feeder switches are 
of heavy copper rods carried on porcelain insulators within 
brick compartments or " septums," to secure complete isola
tion of each conductor from all the others. These septums 

FI G. 20.- Hl GH -TENS IO N FEED E R CA BLES I N BASEMENT, 
ENTERI NG CON D U ITS 

are at the back of each of the fee der and generator switch 
structures. 

From the feeder circuit breakers on the feeder gallery, the 
separate cables pass down through the floor, still in brick sep
tums, to a few feet below the basement floor level, where they 
are spliced to the conductors of the three-phase cables, which 
are properly insulated and lead covered, and pass into the 
outgoing ducts which are laid in the floor of the basement gal
lery. Thence they are conducted to the di stributing man hole 
at the commencement of the conduit line leading toward the 
sub-stations. 

The connections between the main generator switches, the 
bus-bars and selector switches and feeder circuit breakers, are 
all of heavy copper bars or rods, mounted upon porcelain pil 
lars. Bars and connectors of opposite polarity are separated by 
barriers or partitions of alberene sto ne, insuring absolute 
freedom from short circuit in this extremely important part 
of the inst allation. The enormous amounts of energy devel
oped in the power house of this size are such as to make an 
absolute isolation of all main and bus connections a matter of 
paramount importance. The main conductors, separated as 
they are by partitions and carried on heavy porcelain insula
tors, need no other insulating covering. 

ELECTRICAL CONTROL APPARATUS 

The above described system of switches, bus-bars, and reg
ulating or other auxiliary appliances is all controlled from the 
operating room at the east end of the third or operating gal-
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lery. T his location at the east end of the present engine 
room wi ll be opposite the center of the completed engine 
room when the building is extended to accommodate the fina l 
installat ion. This gallery is about 13 ft. above the main en
gine room floor, and proj ecting from the generating roo m is 
an overha nging observation balcony that gives a good view of 

instrument buard, are mounted a differential a. c. voltmeter, 
two synchroscopes with plug receptacles, two synchronizing 
lamps, and an a. c. ammeter to indicate. the current in the 
grounded neut ral bus from the generators. 

T he feeder switchboard consists of three vertical panels, 
each co ntaining apparatus fo r the control of six feede rs and 

two feeder group selector switches, one of 
the latter running to each bus, end ena
bl ing the group of feeders on that panel to 
be put on either bus at will. Each of the 
th ree panels is at present equipped, how
ever, with only three sets of feeder control 
apparatus, space being left fo r the remain
ing three when the installation is com
pleted. T he exciter switchboard is placed 
to the left of the generator instrument 
board with several blank panels interven
ing. A separate aux iliary switchboard con
trols the supply to all the various direct-

. current motors and the lighting system 
thrughout the station, and from it is also 

~ , supplied the current requ ired fo r electri
cally operating th e generator selector and 
feeder oil switches, whether automatic or 
not. 

A ll the outgoing feeder and main 
generator switch es are fi tted with both 
kind s of control , but all the selector 
switch es have manual control only. 

FIG. 21.-BUS STRUCTURES AND SELECTOR SWITCHES 

the whole engine room. Mutual intell igence for the proper 
operation of the turbines and the controll ing switches is com-
monly interchanged between the engine 
operati ng gall ery by means of a sys
tem of visual signals. 

T he control apparatus co nsists of 
the following: 

(a) Generator control bench. 
(b) Greater in strument board, di-

rectly in front of the bench. 
( c) Feeder control board. 
( d ) Exciter switchboard. 
( e) Auxiliary switch board. 
The panels of these boards a re of 

marble, and all panels and the metal 
fitti ngs, switches and instrument 
cases have a dead black fini sh. The 
generator control bench resembles a 
low desk with an inclined top, and 
accommodates three sets of operating 
handles for the generator main 
switch es, one set for each unit , and 
two sets fo r bus junction switches, 
which divide the main bus into sec
t ions. Directly opposite each gener
ator panel on the desk is a vertical 
panel in th e generator instrument 
board. The instrument s on thi s panel 
are all operated from current derived 
from shunt potential transformers and 
series transformers, suitably lo-

room fl oo r and the 

■ 

cated in the leads from each machine. On the narrow panel, 
to the left of the three-generator instrument panels now in
stalled, are mounted three a. c. voltmeters, giving bus poten
tial on each leg of the circuit, and a frequency meter. There 
are also two synchronizing lamps on this panel, one for each 
bus. On the bus junction panel at the right hand end of the 

CABLES AND \\'IRES 

T he main generator cables are of the single conductor type, 
with four leads to each machine, each of 600 ,000 ci r c. mil , in
sul ated with varni shed cambric , 10-3 2 in. thick, protected on 

FIG. 22.-EL E CTRI CAL OPERATING GALL ERY 

the outside with double braiding. Between the group selec
to r switches a nd the outgoing feeder buses, each lead is of 
1,3 18,000 circ. mil cable. Between the feeder switches and 
the end bells of the three-conductor cables that lead to the 
outgoing circuits, the cables are of 250,000 circ. mils. Between 
the feeder switches and the transformers that supply the 
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motor generator exciter set, leads are 73,000 circ. mil s. The 
main ground neutral lead connecting all the generators to the 
neutral resistance is of 600,000 circ. mils. All these cables 
are provided with 10-32 in. of varnished cambric insulation 
with a double protective braiding. 

None of the power house cables, either high or low tension, 
is lead covered. The varnished cambric insulation of the 
cables, which was manufactured by the General E lectric Com
pany, is guaranteed to be sufficient for th e worki ng pressure 
adopted without the necessity of sheathing it with a contin
uous waterproof covering of lead, under the conditions that 
prevail in this power station, the ducts being so constructed 
that there is no possibility of moisture collecting in any point 
of the duct system. 

The feeder cables leading to the high-ten; ion transmission 
system are of the three-conductor type. Each conductor is 
of 250,000 circ. mils, and is wrapped with a lay<:r of paper in
sulation, 7-32 in. thick. The three insul ating strands when 
twisted into one cable are then surrounded with art additional 
insulating wrapping, 7-32 in. thick, and the interstices 
filled with jute. The whole is enclosed in lead sheath , 9-64 in. 
thick. These cables leave th e power station th rough ducts 
laid in the floor of th~ basement gallery, which lead to a man
hole directly outside of the building . 

Each high-tension cable is provided with end balls of spun 
brass, 7¾ ins. in diameter and about 5 ins. deep, sweated to 
the end of the lead sheath of the cable and fill ed with insulat
ing compound. 

ENGI NE-ROOM SIGNALS 

A very complete system of signals fo r intercommunication 
between engine man and electrical operator has, th erefore, 
been installed, which consists of a number of illuminated sig
nals grouped together and located at a point visible from all 
parts of the engine room. These are ·wo rked from the operat
ing gallery after the engine man's attention has been obtained 
by means of a whistle signal. A system of returning signals 
operated from the engine room floor , and showing in t he 
operating gallery, enables the engine man to show the elec
trical operator that his signals have been understood, and the 
two systems together . supply all necessary communication be
tween the two operating floors. A large synchroscope visible 
from all parts of the ·engine room has been installed, so that 
by watching it the engine man is informed as t he generator 
approaches synchronism and is switched into service. Figs. 
8 and IO show the signal board mounted conspicuously on 
the :south waB of the engine room with the synchroscope on 
top · of it. The large letters and figures are illuminated from 
behind by incandescent lamps,' which are lighted when the 
proper contact keys are pressed by the electr ical operator. A 
corresponding set of keys at each turbine enab le the engine 
man to light the answering signal s on the instrument panel in 
the operating gallery. 

Suspended from the large signal board is a load indicator, 
by means of which the engine room fo rces are notifi ed regard
ing the condition and tendency of the station load. T his is 
actuated by an electric circuit manually operated by the main 
switchboard attendant. Other load indicators of the same 
type ate also located in the upper and lower boiler rooms fo r 
the same purpose. 

LIGHTI NG AND H EATING 

The lighting for the station is done by arc lamps for gen
eral illumination, and incandescents for detail illumination. 
The arc lamps are run from a I IO-volt d. c. circuit. The in
c~ndescent lamps are 220 volt and of 16 candle power. 

The heating of the electrical galleries and offices is accom
plished by means of a direct system of low-pressure direct 

steam pipe coils, amounting altogether to aobut 3300 sq. ft. of 
radiating surface. It is supplied by live steam, working 
through a reducing valve. 

H O I STI NG MACHIN ERY 

The traveling crane spanning the engine room has a capa
city of 55 to ns, and a span of 64 ft. It is of the double-trolley 
type, with a hoisting and a trolley motor on 'each t ro lley, be
sides the main motor which propels the entire crane. T hese 
moto rs are all operated from the 220-volt circuit. T he crane 
was built by the 1\forgan E ngi neering Company. The hoist
ing trolleys are geared for both slow and rapid hoisti ng. Steel 
wire hoisting ropes are used throughout. 

Two elevators have been installed, one a passenger elevator 
fo r serving the offices and electrical galleries, and the other 
a combination freight and passenger elevator in the boiler 
house, running fro m the basement to the top of the coal bin. 
These elevators were made by the 1\Iarine E ngine & Machine 
Company, and all are of th e electrically-controlled type oper
ated from a 220-volt circuit. They are driven by motors cap
able of handling live load of 1800 lbs. at 200 ft. per minute 
and are fully equipped with safety devices. The elevator in 
the boi ler house is arranged for automatic button conlrol. 

CONCLUSI ON 

·, The first work of clearing the site began on Sept. 15, 1903, 
and the excavation on Oct. 20. The first turbine was started 
Jan. 16, 1905; high-tension current fir st turned into th e trans
mission lines April 27, 1905. Current was furni shed for test
ing cars on May 13, a nd on July 26, 1905, the line between 
F latbush T erminal and Rockaway Park, the first section of 
the Long I sland Railroad to use th e new motive power, ·was 
permanently changed from steam tci electrical operation. 

The station was planned and built by \ Vestinghouse, 
Church, Kerr & Company, engineers, fo r the Pennsylvania , 
New York & Long I sland Rai lroad Company, which is t he 
organization through which the Pennsylvania Railroad is 
carrying on its New York extension work. The design and 
co nstruction were under the charge of George Gibbs, chief 
engineer of electric trac tion of the road, and under the general 
supervision of the Mechanical & E lectrical A dvisory Co m
mittee, New York Extension ; a committee composed of offi
cers of the P ennsylva nia Railroad Company. 

•• 
GETTING A NEW NAME FOR A NEW PARK 

Big I sland Park is the name the Twin City Rapid Transit 
Company has selected fo r its new amusement park on Big I s
land, at Lake Minnetonka, out of more than 2000 names sua-

1::, 

gested. I n respo nse to the company's invitation fo r a name, 
rep lies came from all over the United States. Suggestions 
even came by wi re. A deluge of poetry was offered a nd the 
dictionaries seem to have been ransacked for words denoting 
pleasure. T he name selected commends itself because it is 
historic , the island having been known as Big I sland for 25 
years or more, and is known prominently as part of Min ne
tonka. I t also conveys the meaning of an island park. T he 
keen interest which was mani fested indicates how the Twin 
City's new amusement island at t he lake has aroused the pub
lic, and with all th e suggestions came pleasant words of good 
luck and well wishing fo r th e island. Dana T odd, of Min ne
apolis, was awarded the prize of a chartered car party to the 
lake and island, as the guest of the company, on some day in 
the early summer, when the island is ready to be seen in all 
its beauty. 
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BAKER STREET & WATERLOO RAILWAY OF LONDON 

T he first of the underground tube railways in London, 
which belong to what is commonly known as the "Yerkes 
Group," was put in operation March 10, and is now in daily 
use. So much has already been published regarding the com
plete scheme of work which the late Mr. Yerkes laid out that 
it is hardly necessary to refer to it at this point. As has been 
frequently stated in these columns, the fir st of the processes 
of electrification which took place was the electrification of 
the Metropolitan District Railway, which is now a completed 
fact. In addition to thi s scheme, there have been under con
struction for the past few years three entirely separate tube 
or deep underground schemes, and the first of these to be 

West End at Trafalgar Square, Piccadilly Circus, Oxford 
Circus, and so on to Baker Street, where it will connect with 
the Metropolitan Railway system running further into the 
north-westerly suburbs. Later on when the scheme is com
pleted it will also touch the Great Central Railway and the 
Great Western Railway at Paddington. The engineers for 
the construction of the line are Sir Benjamin Baker, Galbraith 
& Church and Dalrymple Hay, while the whole of the electri
cal equipment has been ably superintended by J. R. Chapman, 
chief engineer of the U nderground E lectric Railways Com
pany of London. 

The tube has been constructed practically in the same man
ner as other London tubes, and has been bored by means of 
the well-known _Greathead cutting shields into the London 

TRAFALGAR SQUARE STATION OF THE BAKER STREET & WATE RLO O SUBW AY 

completed, the Baker Street & vVaterloo Railway, is th e one 
now shown in the accompanying illustrations. To anyone 
studying the map of London, it will be seen that the east and 
west has been fairly well provided for with means of trans
portation. The north and south has had, however, little done 
to enable one to be transported comfo rtably from the north
ern limits of the city to the southern portions. The City and 
South London tube was the first to make some effort in that 
direction, but as it is confined to the "City" and has no con
nection with the West End, it could only do a portion of the 
work. The Baker Street & Waterloo Railway will undoubt
edly fill a long felt want, as hitherto there have been almost 
no methods of communication between Charing Cross and 
the West End of London and the north-western suburbs. 
This railway will now connect Waterloo Station, the great 
terminus of the London & South Western Railway, with the 

clay, at an average depth of 60 ft. to 70 ft. below the surface. 
Previous articles in this paper have described this method of 
construction, so that it is not necessary to refer to it here, but 
the view on this page will give an idea of the shape of the 
cast-iron sections which are put in to make the tube after 
the clay has been cut away by means of the workmen in the 
shield. One of the interesting features of this tube h~s been 
that a large portion of the work has been conducted from a 
temporary staging in the river Thames, by means of which 
all of the clay dug out was taken away by means of scows 
and all of the necessary material for the tube was brought in 
the same manner, two vertical shafts being sunk into the bed 
of the river for that purpose. 

It will be remembered that the opening of the Central Lon
don Railway, popularly known as the "Twopenny Tube," was 
the commencement of a series of complaints from house-
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holders on the route of great annoyance from vibration, and 
so considerable sums of money in the way of compensation 
had to be paid. This railway, it will be remembered also, 
was operated by locomotives, but these were ultimately dis
pensed with and the multiple-unit system adopted, which 
eliminated to a very large extent the troubles of vibration. 
The subject of vibration, however, was considered a very im
portant one, and every endeavor has been made in the Baker 
Street & Waterloo tube to prevent any trouble of this kind. 
Cross ties of non-inflammable J arrah wood have been em
bedded in a bed of concrete, and the rail is of the regular 
British railway type, 90 lbs. bull-headed. Suspended joints 
are used and ballast is used between the tracks,. The contact 
rails are rectangular in section and notched at the sides, so 
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flammable. The whole tube also has been fitted with a sys
tem of _electric lighting, electric lamps being placed at inter
vals of 40 ft., these lamps being supplied by an entirely differ
ent source of current from the ca bles which supply the power 
for operating the trains. 

The signalling system is that known as th e \ Vestinghouse 
electro-pneumatic automatic, and is similar to that which is 
installed on the Metropolitan District Railway, which was 
described on page 417 of the STREET R AILWAY JOURNAL for 
March 4, 1905. The system differs from that used in Boston 
and N ew York, in that besides th e two running rails there is 
a fourth or return rail and a negative signal main. O ne of the 
running rails is continuous throughout the entire length of 
the road and constitutes the positive feeder to , or pole of , the 

THE YARD AT KENNINGTO N FOR STORAGE OF CARS, R E P AIR SHO PS, ETC. 

as to allow them to be clamped in chairs. The chemical com
position is as follows : 

Carbon .................... . ..................... . .. . 
Manganese ......... : ................................ · .... . 

Per cent 
.05 
.19 
.05 
.05 
.03 

Sulphur ..................................... . .... . 
Phosphorus ............................................. . 
Silica ........... . .......................... __ ........... . 

The insulators are of vitrified earthen ware, made by Doul
ton & Company. 

Everything has been· done to make the risk of fire a prac
tically negligible quantity. The station platforms are con
structed of concrete and iron, and the ties, as stated, are non
inflammable. The rolling stock, referred to later, is built al
most entirely of steel, and the small quantity of wo~d used for 
decorative purposes inside the cars is rendered non-in-

signal system. The oth er running rail is dividedA into block 
sections by insulated joints and is co nn ected to the negative 
main through a resistance a t one end of the section, and a 
pressure of from 2 volts to 4 volts is maintained between the 
two running rails. Power is supplied from the motor genera
tor sets installed in each sub-station at 60 volts pressure. The 
negative terminals of these machines are connected to the in
sulated conductor or negative signal main, running the entire 
length of the system. 

At each end of the block section a polarized relay is con
nected by one terminal to the block rail, and by the other 
terminal to the continuously bonded running rail. The local 
signal circuit is controlled by both relays, and unless they are 
both suitably energized by a current in the normal direction, 
the signal cannot drop to clear. The entrance of a vehicle 
into the block section short circuits one or 1.:>oth of the relays, 
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and the signal is placed at danger and remains so as long as 
the vehicle is in the section. The main feature of this insta l
lation is that currents extraneous to the signal system cannot 
affect the apparatus so as to.cause a fa lse indication of safety. 
\Vhen a train is in the section , one or other of the relays is 
always reversely energized or shunted, thus opening the local 
signal circuit at one or two points. Each train works the 
signals automatically, the signal of the section of the train 

The total length of the line ( double track) is about 5 miles. 
There are eleven passenger stations and the average schedule 
speed is 14 m. p. h. The motors were supplied by the British 
Thomson-Houston Company, Ltd., of Rugby, and consist of 
GE-69s, 200 hp, with Sprague Thomson-Houston control. 
There are thirty-six motor cars, each equipped with two 
motors, and seventy-two trailer cars. The trains will be 
made up of six cars, a motor car at either end and four trailers 

in the middle. 

STANDARD <:;.AR FOR BAKER STREET .& WATERLOO RAILWAY 

All the control apparatus, as well as the 
air compressors, is carried in a steel cab 
at the driving end of the car. Here the 
contactors and circuit breakers are hung 
from horizontal slate panels supported by 
rigid steel framework. This form of con
struction was adopted because the small 
diameter of the tunnel does not allow 
sufficient room for the apparatus to be car
ried under the car, as in the case of the 
District Railway. It is also considered 
safer on the "tube" lines to have the ap
paratus enclosed in a steel cab in case of 
any fault developing in the equipment 

which has just left being automatically set to "danger" by 
the passage of the train. \Vhen the train reaches the end of 
the block, this signal is released and is set at "clear." There 
is a lso an automatic stop, which consists of an iron arm out
side the track rail, so that should a motorman at any time 
take his train past the danger signal, the current will be auto
matically shut off by means of this iron arm actuating on the 
mechanism of the car itself, which en
gages , with the air brake system on the 
t rain. 

An emergency telephone system has 
also been provided for the use of motor
men which can be made use of at any 
time, a pair of bare copper wires being 
installed in the tunnel which are within 
the reach of the motorman's cab at all 
times. 

A great deal of thought has also been 
given to the subject of ventilation. Six 
exhaust fans have been installed at inter
vals, capable of withdrawing 18,500 cu. 
ft. of air per minute from the tunnels, 
which is ·sufficient to change the whole at
mo sphere of the tunnels about once every 
hour, allowing for the fact that some fresh 
air must of necessity be also ex
tracted. 
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while a train is running in the tunnel. 
Current for the Baker Street & Waterloo Railway is, of 

course, derived from the large station at Lots Road, Chelsea, 
which has been described in this paper, and the road will have 
physical connections with the Metropolitan District 
Railway and the Charing Cross, Euston & Hamp
stead Railway at Charing Cross station, and the Great 

The stations themselves on this tube 
railway are the most attractive of any of 
the stations on the London railways. 
Each of the stations, as in the New York 
Subway, has a distinctive coloring or de
sign. Each station is lined with glazed 
tile. The names of the stations appear in 

ENTRANCE TO TUBE FROM KENNINGTON YARDS 

bold letters on the tiles and are permanently fired on. 
Electric elevators are, of course, provided at eyery station. 

These elevators have an area of 150 sq. ft. The winding ap
paratus is above, and is operated by electric motors. ln addi
tion to the standard "Otis" safety device the motors are so 
wound that they will become self-exciting and act as powerful 
brakes themselves. Two powerful electro mechanical brakes 
are also fitted on each worm-shaft. The motors are connected 
to the drum shaft by worm wheel and spur gears. Each 
motor is of 35 hp, with a speed of 625 r. p. m. 

N orthem, Brampton & Picadilly tube at Picadilly Circus. 
There are two sub-stations which feed the Baker Street & 

Waterloo Railway exclusively, both of which were completely 
equipped by the British Westinghouse Electric & Manufac
turing Company., Ltd. They are situated at Baker Street 
and London Road, respectively, and their design, and that of 
the electrical machinery installed in them, are identical with 
those of the Charing Cross sub-station of the Metropolitan 
District Railway, a description of which was published in the 
STREET RAILWAY JouRNAL of March 4, 1905. The only di£-
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ference is in the number and capacity of the rotaries, trans
formers, feeders, etc., which are as follows:-

Two 800-kw rotary converters. (Space provided for one 
extra.) 

Six 300-kw air-blast transformers supplying current to the ro
taries. 

Two lightning transformers supplying current for lighting the 
stations and tunnels. 

Two motor generator sets for signaling apparatus. 

There are two in-coming, high-tension, three-phase feeders 
at each sub-station, and five out-going f11eders to the conduc-

INTERIOR OF SUBWAY CAR FOR BA K E R STREET & W ATER-
LOO R AILWAY 

tor rails a t Baker Street and six at the L ondon R oad sub
station. All other details are covered by the Charing Cross 
description. 

The rolling stock, which is illustrated in this connection , 
was manufactured by the America n Car & Foundry Com 
pany in America and put together a t the company's T raffo r d 
Park works at Manchester. The cars are built a lmost en tirely 
of steel, and the few internal fittings of wood have been t reated 
so as to render them non-combustible ; 108 cars have been or
dered and 95 are completed. Six cars m akes a standard t ra in, 
of which the two end cars only are motor cars. A ll the car s 
are 50 ft. over all, 33 ft. between truck centers, 8 ft . 8 ins. in 
width and 9 ft. 5¾ ins. high from rail level. The trailer car 
seats 52 passengers. The motor car has seats for 46 pas
sengers, the remainder· of the space being taken up by the 
motorman' s cab and electric control apparatus. The m otor 
trucks have wheels 36 ins. in diameter ; all other wh eels a re 
30 ins. in diameter. The floor of the car, except in the m o
torman's cab, is only 22 ins. above the rails. 

The fare for any distance is 2d. and books of 25 tickets can 
be bought for 4s. In addition , workmen's return trip tickets, 
good on week days up to 7 :58 a. m., can be bought for 2d. 

••• 
INSTRUCTIONS TO INSURANCE INSPECTORS IN 

CLEVELAND 

During the past two years the Cleveland Electric Railway 
Company has devoted considerable study to the subject of the 
insurance of its property against loss by fire, and especially 
to the subject of protecting its buildings and rolling stock 
against damage by fire. Among the precautions it has adopt-

.. 
ed has been the appointment of an employee of intelligence 
and ability a t each shop and car-house to make daily inspec
tions of the property, with a view to the prevention of fires. 
T o a ssist these men in the performance of their duties the 
company h as issued a ser ies of printed instructions. These in

structions ar e reproduced below. 

INSTRUCTIONS TO INSPECTORS OF BUILDINGS 
An ounce of prevention is worth a pound of insurance. This 

company cannot affo rd to have a fire in any of its power stations 
or car houses, or elsewhere. An extensive fire would not only 
destroy property of great value, but would cripple the co m
pany's business and cause a large loss in earnings. 1Iorc than 
thi s, it would result in seriously inconveniencing its patrons. who 
are all the people of Cleveland and vicinity. The company has 
recently expended more than $100.000 fo r equi ppi ng its car 
houses with automatic sprinklers, and other large sums for fire
hydrants, for bricking up windows in car houses and for other 
purposes, in o rder to protect its property and business against 
loss or damage by fire. It is willing to spend more , if necessa ry, 
to make its buildings as nearly fire-proof as practicable, and it 
desi res the co-operation of nery employee in its efforts to prevent 
fires. 

Observe carefully, therefore, the following instructions: 
AS TO SPRINKLER EQlJIPi\lENTS 

See that all sprinkler lines a re rigid and unobstructed a t all 
times, and that proper water and ai r pressure are maintained. 

See tha t no electric wire is 111 contact with the piping or 
hangers. 

See that the gravity tanks a re full of water. 
See that all va lves are scaled in proper position, either open or 

closed. 
See that all indicator-posts register "Open." 
See that tank ri se rs and valve houses a re pro perly heated, so 

that water in them will not freeze. 
See that a ll drain valves a re in worki ng order. 
See that all wate r connections and air pumps arc opera tive. 
See that ala rms are in working order. 
See that at least six sprinkler heads a re on hand in each 

building. 
Report, on the blank furnished for that purpose (form 150), the 

ai r and water pressures, in pounds, at valves, each day, and send 
the report, at the end of each week. to the maste r mechanic. 

Study the spri nkle r system, and suggest any modification that 
will, in your judgment, increase its effic iency. 

AS TO GENERAL CARE AN D CLEAN LI NESS 

Inspections should be made daily of all buildings. 
If any building is out of repair, report what repair s are needed. 
Floors should be swept once a day, and all dirt and refu se 

placed in proper receptacles. 
Smoking is not permitted in any bui lding ( except in club rooms, 

motormen's and conductors' waiting rooms, and other places 
designated for that purpose). 

All buildings and cars should be kept constantly d ean and free 
from litte r. 

Oil should be kept in the oil-storage houses. 
If a fi re is sta rted in a car stove while the car 1s 111 any bui ld

ing, or if k in dling is saturated wi th oil in any building, or within 
20 ft. of any building, or if ashes arc taken from any car stove 
while the car is in a building, report the fact. 

If a car stove or chimney is broken or in bad condition, report 
it at once for repair. 

See that the appa ratus for heating the building is safely ar
ranged. 

See that all chemical fire extingui shers a re charged, free from 
frost, and in good orde r. 

See that fire pails a re full of wate r in summer or sand in 
winter. 

See that fi re-hose is in place and in good condition , and that 
employees know where to find it and how to use it. 

See that hydrant houses a re in good order, with lanterns, axes, 
spanners, wrenches and hose ready fo r use. 

See that all pits, closets, fl oors, benches, shelves arid corners a re 
free from dirt and grease. 

See that oily waste not in immediate use is placed in standard 
waste cans, with self-clos ing li ds, and that all waste cans are in 
order. 

Sugges t any improvement or change in construction or opera
tion that will, in your opinion, les,en the ha zard of fire. 

All reports and suggestions should be sent to the master 
mechanic. 
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OVERHEAD CATENARY CONSTRUCTION FOR THE NEW 
YORK, NEW HAVEN & HARTFORD RAILROAD 

A n account was published in the STREET RAILWAY J OUR
N :\L of Feb." 17 and March 24 of the overhead catenary con
struction proposed by the New York, New Haven & Hartford 
Railroad on it s electrified section from Woodlawn to Stam
ford. As wi ll be remembered, each trolley wire will be car
ried on two ¾ -in. steel catenary cables and that these catenary 
cables are carried on steel structural bridges which span four, 
and in some cases six, tracks. These bridges will be located 
every 300 ft. The trolley wires will be divided into sections, 
about 2 miles in length, by oil circuit breakers, which will be 
carried at these points on a bridge of heavier construction, 
known as an anchor bridge. 

The accompanying engravings illustrate one of the inter
mediate bridges of the company, designed by the Westing
house Electric & Manufacturing Compa ny, and intended for 
spanning six tracks. As will be seen, the posts are 87 ft. IO 

ins. apart on centers, 22¾ ins. square, and are made up of 
four 4-in. x 4-in. x 9-16-in. angles ,with 2¼-in. x 7-16-in. 
double lattice bars on each side. The angles of the column 
are riveted at the bottom to a built-up base of plates and 
angles, which has a bearing surface 3 ft. 3 in. long and 2 ft. 
10¾ ins. wide on the concrete pedestal, to which it is attached 
by four anchor bolts per column. The pedestal is 4¼ ft. x 5 
ft. at the top, 7 ft. x 10¼ ft. at the bottom, and 7 ft. deep. 
The anchor bolts are carried through the entire mass of con
crete to 15-in. anchor plates on its bottom surface. The col
mnns are connected by a pair of light Warren trusses, each 
having a 6-in. x 4-in x ¾-in. angl~ for a top chord, and a 4-in. 
x 31/z -in. x I 1-16-in. angle for a bottom chord, with angle-bar 
diagonals ranging in size from 3¼ in. x 21/z in. x 3-8 in. at 
the ends to 2 ½ in. x 2 in. x 5-16 in. at the center. These chord 
and diagonal angles are connected by gusset plates with six 
rivets each. The top chords of the two trusses are connected 
by 2¼-in. x ¾-in. diagonal straps, which are riveted to the 
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END ELEVATION OF INTERMEDIATE BRIDGE, NEW YORK, 
NEW HA VEN & HARTFORD RAILR OAD 
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SIDE ELEVATION AND DETAILS OF INTERMEDIATE SIX-TRACK BRIDGE TO BE USED BY T HE NEW YORK, NEW HAVEN 
& HARTFORD RAILROAD FOR SUPPORTING TROLLEY WIR ES & SEi\IAPHORES 

vertical fac es of the angles instead of being arranged like or
dinary lattice bars. T he lower chords are connected by a 
single system of latticing, consisting of 2¼-in. x 2-in. x 5-16-
in. angles. 

Each alternate angle projects beyond the lower chord of 
the truss so as to carry a plank platform about 2 ft. IO ins. 
wide. This platform is on the opposite side of the bridge 
from the signals and, as the latter are on the side of the bridge 
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facing the trains, it follows that the platform is on one side 
of the bridge for half the length of the latter and on the other 
side for the remaining distance. This platform is covered 
with expanded metal to protect the inspector from the high
tension lines while handling the signals. Protection against 
accidental contact with the catenary cables overhead is pro
v~ded by a covering also of expanded metal on planking, 
which is carried on 2¼ -in. x 2-in. x 5-1 6-in. angles, spaced 
every 7 ft., and riveted to the top chord of the truss. These 
angles are supported by the outer ends by uprights, which are 
of the same size, and 4 ft. 8 ins. long, and which are riveted 
at their base to the platform angles. 

The triangular hangers, which support the No. 0000 trol
ley wire from the catenaries, are spaced 10 ft. apart. They 
are sections of pipe and consequently hold the trolley wire 
rigidly to the supporting cables, but the whole structure has 
a spring motion on account of the flexibility of the stranded 
cables. All the pipe hangers are in a vertical plane at right 
angles to the track. The weight of the intermediate bridge 
is approximately 13,000 lbs. ; that of the anchor bridge, ap
proximately 23,000 lbs. 

THE SECOND QUARTERLY MEETING OF THE STREET RAIL
WAY ASSOCIATION OF THE STATE OF NEW YORK 

The second quarterly meeting of the Street Railway Asso
ciation of the State of N ew York was held on March 29, in 
the Rathbun Hotel, Elmira, N. Y. The morning session con
vened at IO :30 o'clock, with about thirty-five members present 
and President R. E. Danforth in the chair. 

MORNING SESSION 

President Danforth opened the morning session by int ro
ducing to the members B. V. Swenson, secretary of the Amer
ican Street & Interurban Railway Association, and asked him 
to outline the plans of the reorganized associations. 

Mr. Swenson first referred to the advantages secured in as
sociation work, and a discussion of engineering, managing 
and auditing methods. He believed that a frank , open discus
sion and interchange of ideas, such as occurred at the last 
quarterly- meeting of the New York association could not 
but be mutually beneficial. The American Street Railway 
Association was fo rmed at a time when all of the smaller sys
tems were operated by horses. Between 1884 and 1888 atten
tion began to be directed to electricity and in 1895 the interur
ban railway made its appearance. The national associat ion 
has thus kept in touch with the entire development of the 
street railway industry. In 1897 the Accountants' Associa
tion was formed, and the Mechanical and Electrical Associa
tion in 1902. Probably the most important subj ect upon 
which the latter association is now working is the stand
a'rdization of equipment. The present committee is engaged 
upon the standardization of such items as journal boxes, 
wheel treads, brake shoes, and of track between city and in
terurban railways. This is of great importance when it is con
sidered that it will not be long ( and, in some cases, it is already 
being done) before cars will be interchanged between roads. 
T he Claim A gents' Associadon was organized at St. Louis in 
1904, and has already accomplished a great deal of good in 
compiling stati stical information relating to fradul ent acci
dent claims. Attention has also been given to the knocking
down of fares by men who make a practice of going from one 
road to another. 

After outlining the system of dues adopted by the new asso
ciation, Mr. Swenson referred to the work now being done 
by several of the standing committees. The insurance com
mittee, of which Henry J. Davies, secretary of the Cleveland 

Electric Railway Company, is chairman, has conducted a 
series of investigations and negot iations, as a result of which 
it is expected that the companies will be able to secure an 
average rate of 25 cents per $1 00 on protected property and 
75 cents for unprotected property. T he committee on com
pensation for carrying mail has secured info rmation on rates 
paid for carrying mail from between 150 companies and 200 

companies. The postal authorit ies at W ashington do not seem 
inclined to afford very much assistance, but the committee's 
work has been presented to the postal authorities and to the 
members of the congressional committee. At present the 
rates are 3 cents fo r pouch mail and 15 cents per car mile. 
It is hoped that th is will be advanced in a short tim e to 5 
cents or 6 cents fo r pouch mail and 25 cents per car mile 
for mail cars. 

There are additional committees on promotion of traffic , 
heavy electri c ra ilroads, municipal ownership, welfare work, 
public relatio ns, etc. The committee on topic s and papers is 
also at work on papers for the next convention, which will be 
held at Columbus, Ohio, from Oct. 15 to Oct. 19. 

The president then announced that the first topic for dis
cussion woul d be methods of increasing traffic by advert ising, 
a nd in the absence of the author requested the secretary to 
read the paper on "Advertising" prepared by H . E. Smi th . 
general passenger agent of the Hudson Valley Railway Com
pany, of Glens Fall s, N . Y. T his paper was as fo llows: 

ADVERTISI NG 

T he condit ions under which urban and interurban roads 
throughout the country operate vary so much and the diver
sity of business served in different localities is so great , that 
it is almost impossible to give any one or more ways which 
will best bring what a road has to offer before the public in 
an att ractive way, and gain the best results from the publicity 
department. E ach manager should make a carefu l study of 
the interests which his road serves. H e must study the people 
and ascertain what induced riding can be created. The peo
ple in some communities can and wi ll afford to take advan
tage of frequent attractions, whil e in other places the people 
cannot spend their money quite so freely. T he carefu l and 
co nservative management wi ll take these things into consid
eration and not endeavor to force attraction riding where 
there can be no results. 

T h'ere is hardly a tro lley road of any importance to-day but 
has its park or parks and on whose park lines riding 
must be stimulated by so me means. It should be the aim of 
every manager before the opening of the park season to cast 
about his t erri to ry and ascertain what chartered car business 
can be worked up fo r hi s park , not only because there is good 
money in business of this kind, but because the chances are 
that a large number of people who make th e trip in this way 
will enjoy themselves so much that t hey will want to go ofte n, 
either individually or in small parties. Get the people to talk
ing about your resort and others will fo llow. In otder to in
terest Sunday schools, lodges, societies, etc., in your road or 
park, a complete list of such organizations with the names of 
officers should be at all t imes available, and to th e names on 
this list the literature of the road and park should be sent early 
in the season, together with a short personal letter. T he letter 
should be brief, but enough can be said to attract the atten
tion of the person to whom it is sent so that it will not be 
thrown aside. Get the attention of the people in charge of 
these organizations and set them to thinking of the varied 
amusements to be had at your resort. Aft er a short time, if 
nothing is heard from the letter, a personal call should be 
made, and the trip ex plained more in detail in such a way as 
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to leave no doubt in their minds as to the advisability of run
ning an excursion to your park. P erso nal interviews will go 
fa rther than the bes t advertising. On excursions of this kind 
it is well to have a representative of the company accompany 
the party, to look after details. 

In order to get your park before the public generally a 
number of methods can be adopted, all of which have been 
found more or less beneficial. Cars can be equipped with 
annou ncement boards to be hung on the dash on open cars 
and on the side or front vestibule of the clo sed cars. These 
boards should be about 22 ins. x 28 ins., in order to take a fa ir
sized sheet and give a good display. Care should be taken 
not to get too much matter on a sheet, as thi s kind of adverti s
ing must necessarily be read hastily and in some cases from 
co nsiderable distances. Therefor e, the main features only 
should be brought out with the best type obtainable. These 
same boards may be used during the winter to adverti se skating 
rinks, theaters, etc. , along the line. Our experience has been 
tha t theaters are only too glad to furnish paper and labor for 
t hi s kind of publicity. In connection with this outside display it 
is ,veil to fo llow it ttp with hangers in side the cars or permanent 
cards placed in either the side or end spaces, so that what
ever fact you are trying to bring out is not lo st sight of at any 
t ime. Hangers for the inside work make a very effective di s
play and can be u sed at your different stations or hotels and 
stores, but unless a g reat deal of attention is given this method 
it is not permanent. 

In the matter of literature each manager will have to gov
ern himself acco rding to the conditions. As far as possible, a 
standard size should be adopted and followed. The most im
portant form to have at a ll times is a good supply of detail 
time tables adapted to the needs of the public. If it seems 
desirable, pages may be added with descriptive matter, but so 
fa r as possible the two should be kept separate. In placing 
time tables especially, or literature in general, before the pub
lic, great care should always be used to make the matter as 
simple as possible. Get the literature up in such a way as to 
make it easily understood, for the majority of people do not 
fully understand how to get at anything but the simplest kind 
of a_ time card. Some roads solicit advertising enough for 
their literature to offset the cost of printing, but for anything 
outside of time table literature this does not pay in the end 
for it cheapens descriptive literature so much that it is less 
effective. 

If you r roads run through a historic country a study of the 
historical points can be made and literature pertaining to them 
can be put out. O r if you are obliged to depend upon pic
tu resque scenery, manufacturing towns or mining regions, a 
li ttle study will soon bring out points that will be interesting 
if put before the public in the proper way. Summer or winter 
resorts along your line should receive attention and often
tim es one resort wi ll call for a whole booklet telling of the best 
way to reach it, the beauties of the place or the trip s to be 
taken by your line after people have arrived. In getting out 
booklets describing special trips from resorts it should always 
be your aim to bring out your points in the simplest manner 
possible. Try to make the public see on paper just what you 
yourself have seen a thousand times with the eye in a clear, 
conci~e way, and the chances are the people will make the 
trip your literature suggests. Only the largest roads would 
probably be able to issue a weekly or monthly paper fo r dis
tribution , though even the smaller roads might be in a posi
tion to run durin g tl1e summer months a small pamphlet 
weekly whi::h, with the proper di stribution, would get into t!~e 
hands of a large numb er of tro lley riders. Enough advertis
ing can generally be solicited to defray a large part of the ex
pense. Special a rticles can be called for from the publi c to 

be used in the pamphlet for which prizes can be offered, which 
will create interest in the publication. There are innumer
able prize schemes which can be worked out not only m a 
literary way but for park features as well. 

In the matter of distribution of literature, we find that 
small tin racks placed in one end of the cars for time tables 
and literature prove one of the best ways to get this matter 
into the hands of the public. These same style of racks may 
also be used for hotels, stores and other public places. Nearly 
every one will gladly allow the racks to be put in their places 
of business. Of course, all stations along the line should be 
kept supplied with these racks and time tables. Vv e also send 
literature to all bureaus of information, such as those estab
lished by the larger metropolitan papers. At the resorts along 
our line we put our adverti sing in th e hotels and boarding 
houses, and then follow it up with a man of good address 
who is something of a reader of human nature. When he sees 
people reading or looking over literature, he can step up and 
introduce himself and explain details of some of the trips, and 
he usually secures the party for a trip. 

In announcing special excursions or features which are 
only for a day or evening, we find that it is not wise to adver
ti se too far in advance. Excursions advertised by steam roads 
are generally of longer duration than those on the trolley, and 
for this reason the public must have a longer time to think 
a nd plan over the trip. People usually take a trolley excur
sion on the impulse of the moment and, therefore, it is well to 
get out bills, dodgers and newspaper display only a few hours 
before your attraction. Spring it on the public in the best and 
most complete way possible under the existing conditions. 

\Vith the exception of the time table advertising, the fore
going has been along the lines of forced pleasure riding, and 
the writer now desires to say a word relative to what will be 
called, for want of a better name, the real or permanent busi
ness of a railroad. It is granted that we must strive in every 
way possible to build up the pleasure riding, but business that 
is going on each day, rain or shine, throughout the year is 
what, in the writer's opinion, should be gone after strong, 
for that shows permanent returns. Take for example the 
drummer trade, which is a large item to any road. To bring 
your service before thi s trade, comprehensive maps and time 
tables, showing all possible connections, should be in hotels 
and stores. Small pamphlets relating to towns or cities 
through which you operate can always be used. Merchants 
are glad to use them on their show cases or enclose them in 
all their correspondence. Such things keep your name before 
the people and bring business. Hangers and window 
cards announcing the convenient service, low rates and bag
gage regulations should be displayed where they will do the 
most good. Get on fri endly terms with hotel employees and 
hackmen, giving them information which they can use to your 
advantage, and you will soon see many a knight of the grip 
enjoying his cigar in your smoking compartment rather than 
in the coaches of your rival, the steam road. Go after the 
permanent business by making close connections and operat
ing clean cars, with polite and well-uniformed men who show 
as high a degree of intelligence as it is possible to get. 

Now, as to bringing th e freight and express service before 
the people, providing your road operates that branch. First 
of all a perso nal canvass should be made, giving rates, explain
ing the service and the benefi ts derived from the " electric 
way." Ask people to make a trial shipment, and if they agree, 
give it personal attention. Follow it up with an inquiry as to 
whether the tri al was satisfactory or not, though you m::iy 
know it could not have been otherwise. l\fake yourself a ~ood 
fellow with your customers-it pays. Let your canvasser call 
frequently on shippers, as now and then slight dissatisfaction 
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may arise which may be easily explained by personal inter
views. Let your shippers and customers see that you have 
their interests in mind. Don't be afraid to let them under
stand that their business is important, no matter how small. 
It may grow or they may have friends. 

A "sticker" with some attractive design may be adopted, 
and then give instructions to the whole office force to place 
one on every letter sent out. Give all merchants along your 
line a supply and ask them to use them when sending in 
orders to the wholesaler. It may be that you have only a half 
enthusiastic customer, and he will not state how he wants his 
goods shipped; the poster will be a reminder to the wholesale 
house. Hangers announcing special cars for perishable 
goods, schedules, etc., may be placed in stores, shops and 
public places. Cards with the same information can be placed 
in the advertising spaces of passenger cars. 

The president then called upon B. E. Wilson, general pas
senger agent of the Rochester Railway Company, to open th e 
discussion. Mr. "Wilson said that although adverti sing by a 
traction company is a very important factor , and if handled 
properly has a surprising influence in increasing the co m
pany's revenues, still if the cars are not available and the 
crews are not courteous, no amount of advertising will ge t the 
business. The duties of the advertising man do not co nsist 
entirely in preparing press notices and attractive signs to 
place before the public but he must also learn how, by a li ttle 
l'boosting," to get people to ride. It is often necessary to 
originate and create attractions and not depend entirely upo n 
the regular run of entertainments. The Rochester Railway 
two years ago arranged for a Masonic fair and carnival a t 
Grand Haven along the latter part of the season, wh en the 
park travel had begun to fall off to some extent. The com
pany gave the resort for two weeks without charge and the 
lodge furnished the attractions and did the advertising. The 
event was mutually successful, as the Masons cleared be
tween $5000 to $6000, and the company carried a very heavy 
traffic. The Rochester company has also worked out several 
original schemes for city parks. The event known as "T oy 
Day" has been particularly effective. In the latter case the 
company gets out a lot of numbered tickets, which are hidden 
in out-of-the-way places in the park. It is then advertised 
that the children finding the tickets with certain numbers will 
be given toys or other prizes. Such an event creates consid
erable interest. The Rochester company is now workin g up 
a proposition to run a military carnival at Grand Haven fo r 
the last two weeks of the coming season, the military com
panies of the city to run the affair as did the Masons. Sham 
battles, drills, etc., will be put on, and a good business is ex
pected. Two years ago a sham battle was given at the park 
for which the company carried 15,000 to 17,000 people be
tween the hours of 5 :30 o'clock and 7 o'clock p. m. The cost 
of that entertainment to the company was about $140. The 
same idea can be extended to interesting the Sunday schools 
and churches in the parks, as places for holding excursions 
and picnics. 

All companies haye about the same number of mediums 
with which to advertise, such as dash signs, cards, folders , 
billboards, the press, etc. Rochester is getting excellent re
turns from dash signs. The best results are obtained, how
ever, from the company's own publication, which is a weekly 
folder known as "Trolley Topics." The booklet contains 32 
pages, and the front and back covers are the same. Half 
of the pages in the book are bound in upside down, so that , in 
picking up the book, the passenger's attention is attracted 
by the arrangement, and almost before he knows it he is 
reading the notices and the advertisements. This is used as 

an argument in soliciting advertising. Last year the com
pany secured about $1000 in adverti sing, and the expense of 
issuing the folders was $1200, which covered also th e cost of 
two different cuts eac h week. The only other expense was 
that of di~tribution to hotels and other places. T his year the 
publication will be issued by private parties, who will deliver 
the edition to the co mpany free of cost for the advertising 
they can obtain in the books. These same par ties are working 
up a proposition to get a number of elect ric railways inter
ested in this, th e pri va te parties to get up the books at very 
little cost to the d ifferent companies a nd the companies to 
prepare their own local matter. 

Mr. Danforth , in furth er explanation concerning tlie resort 
business in Roc hester , said th at the Rochester Rai lway Com
pany operates four lines to resorts on Lake Ontario, which 
is eight miles fro m th e city. T here are also two popular city 
parks, so that for a place of 180,000 the city has almost too 
many places of amusement. Each resort on the lake has its 
own peculiar characteristics and the intention in all the ad
vertising is to promote the pec ul ia r advantages of each park 
without interferin g with the others. O ne is a mode rn amuse
ment park like Dreamland or Luna Park, oney Island; an
other is a park of the old-fashio ned picnic kind; O ntario 
Beach is more of a cottage resort, having in connectio n with 
it what is known as the " \ Vhi te City,'' where at t imes there 
a re 3000 people to 5000 people living under tents. T he only 
amusement in the last named park is dancing. T here are two 
dancing pavilions, which last year were open a lmost every 
night from April to October. T he business did no t cost the 
railway compa ny anything, as those who run the pavilions 
induce dancing cl ubs and classes fro m the towns to hire the 
dancing pavilions for certain nights. 

\ V. Vl. Cole, of E lmira, believed that the value of adver
tising literature was greatly increased by having the reading 
matter illustrated with good cuts. A plain dodger without il
lustrations will either go unnoticed or be thrown away, while 
an illustrated pamphl et attracts attention and is read and 
kept. H e refer red to t he scheme introduced by Mr. W heatly 
in the City of Mexico, whereby the st reet ra ilway tickets are 
numbered and cash prizes are given to the holders of tickets 
bearing certai n numbers. Some of the de legates, however, 
thou ght this scheme would not be feasib le in New York State, 
as it might co nflict with the anti-lottery laws. 

E. S. Fasset t, of A lbany, stated that his company has no 
advertising at all , except that done by the advertising com
pany in the cars. So fa r as hi s company is cc ncerned, it has 
no parks, and no special place of am usement to advertise. 
The company makes a contrac t for the ca r advert isi ng, which 
relieves it entirely of all the responsibility of advertising any
thin g. So fa r as fo lders and hangers are concerned the city 
ordinances both of Albany and T roy proh ibit anything of the 
kind. The railway company is prevented by its contract with 
the advertising company from putting in t he cars anything 
more than announcements regarding car movements. The 
United Traction Company of Albany beli eves this arrange
ment is to its advantage. 

Mr. \Nilson, of Rochester, said he had a scheme to provide 
a resort which could be reached for a 15-cent half-fare and a 
25-cent adult fare. For this proposition he would go to the 
school principals of the city or town and offer a free ticket to 
the park or resort to every child in the school. with the un
derstanding that the principal would sell an adult ticket for 
some one to accompany every child. There would be no 
question that in a city with 20,000 school children at least 
10,000 would take advantage of thi s occasion , and the parents 
would be more than willing to spend 25 cents to go along 
with them. 
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i\lr. Fassett wanted to know what would be clone in cases 
\vhere there were several children in charge of one adult. 

Mr. \ \Tilson, of Rochester, replied ~hat it was understood 
there would be only one child for each adult fare. 

Mr. Fassett remarked that he had a case where twenty-two 
children got on for one hve-cent fare, and the conductor had 
to ask for instructions. 

Mr. Beard sley, of Elmira, thought Mr. Wilson would find 
so me difficulty, because the rules of various boards of educa
t ion fo rbid the selling of tickets to school children through 
the school officials, but Mr. Wilson said he had spoken to sev
eral principals who expressed themselves as very much in 
favo r of the idea and willing to aid in carrying it out. 

Mr. Cole thought well of efforts tending to promote after
noon riding. \Vith the e~ception of one or two afternoons 
throughout th e week, the afternoon travel is fairly light un
less the company can arrange a number of excursions. Every 
effort should be made to promote general party and excursion 
riding on lines where the income would go up by encour
aging park business. Elmira has one park in the city where 
vaudeville attractions for the masses are given and another 
park of higher order where operas a re given. The instant 
the performance is over the entire crowd wants to get on the 
car s at once and go home. The speaker wanted to know 
what attractions will tend to spread out the traffic, in stead 
of having all the passengers leave at once. 

Mr. Vv'ilson, of Rochester, mentioned his experience last 
year in Glen Haven. They had an open-air theater or "circus 
maximus," with electric tower effects, and tried the scheme of 
continuing the entertainments over a longer period. They 
put on various acts for 15 minutes with intervals between, 
but the other concessions at the resort did not do very well, 
as the people were afraid of not getting close to the stage and, 
therefore, would spend the intervals between the ac ts waiting 
in the theater instead of walking around the park. This year 
the entertainment will be run off continuously without long 
intervals between the acts. 

l\fr. Cole remarked t hat he had fo und it a g reat adva ntage 
to have the sale of seats in the theater begin three clays in ad
vance, so that on rainy nights a larger crowd is carried to the 
park than would otherwise be the case, because those who_ 
have purchased t ickets in advance go in spite of the rain. 
Seats in the theater cost 10 cents, 15 cents and 25 cents, and 
there are 600 free seats. T he theater is enclosed an1 pro
tected from the weather. Last year this park more than paid 
for the entertainment , and the co mpany had a net profit of 
several thousand dollars. 

A delegate remarked that he knew of a 1,rominent manager 
who had been studying some of the stat istics on hi s park 
travel, and was beginning to feel that the exc ursion business 
had to be examined from two standpoints . The great risk 
of accidents enters very materially on a number of lines he 
was operating in handling large excursions. For instance, 
his passenger agent would advertise some special attraction 
and every effort be made to get a big crowd out for an even
ing. The result was that the cars came and went jammed 
more than full and, in fact, it was almost impossible to keep 
the passengers off the roof. He kept some records and found 
that, while the receipts fo r the day showed up heavier, when 
he got hi s report from the accident department, the accident 
account had run up alarmingly. In fact, he decided that one 
or t\vo of the special excursions had been run at a loss be
cause what had been taken in as extra fares had to be paid 
out through the accident department. The delegate asked 
if it had been the experience of others that excursions ma
terially increase the chance of accident. 

Mr. Cole said that taking care of crowds is largely a matter 

of schedule. The fact whether or not liquor is sold also makes 
a difference, as there are less accidents in bringing down a 
quiet crowd, but, in any event, if the people cannot get away 
soon without considerable crowding the accident account is 
materially increased. 

C. Loomis A llen, of Utica, referred to the question of tem
perance and non-temperance parks. His company has two 
parks whose history has been about as follows: In 1902, one 
park, located .about three miles from the business center of 
U tica, ran with a license and produced a net revenue of about 
$9800; the other park, located about seven miles from the 
business center and reached on a Io-cent fare , was run as a 
temperance park and produced a net deficit of $ 15,000. The 
year following that the company leased the parks to two dif
ferent parties at a nominal rental. The park where liquor is 
sold is making money and the other, which is still run as a 
temperance park, is barely making expenses. From his own 
experience and observation of results elsewhere, the majority 
of railway companies in providing attractions are putting in 
one dollar and taking out ninety cents, if all the items of ex
pense that go into the operation of a park system are con
sidered. To his mind the railway company has not much ex
cuse to be in the park business. He said that he was a firm 
believer in advertising and had peculiar notions, perhaps, 
along that line. In the territory served by the Utica & Mo
hawk Valley Railway are some twenty-one papers, of which 
five are dailies and the rest semi-weekly or weekly. The com
pany's advertising is confined wholly to the publication in 
these papers of time tables and "readers," consisting of slight 
references to whatever attractions may be offered at either of, 
the two parks, but more especially to the different points of 
interest outside of the two parks. His reason for choosing 
this kind of advertising was, first of all, to secure the advan
tage of all the circulation possible without any effort on the 
co mpany's part. The circulation of the daily papers used is 
upwards of 30,000, and as it is estimated that there are four 
persons per family he assumed that practically everybody 
served by this road reads one of these papers some time each 
clay. In this way, he thought , prospective passengers were 
reached better than by any other system the company might 
adopt. The cost of thi s advertising is made up as follow s: 

The company issues to 1 each daily paper published in its 
territory six local pass books , each containing fifty five-cent 
coupons, and to each of the owners- of the semi-weekly and 
weekly country papers is issued one city book of fifty tickets , 
renewable when used up, and one interurban pass book, also 
renewable when exhausted. A n accurate record is kept of 
th e value of the coupons turned in; the total last year proving 
to be about $ 4000. This complimentary traffic is treated as a 
thing of no value except as a matter of information, and, 
therefore, is not passed into the company's accounts. He was 
sure that the custom of issuing complimentary transportation 
is a good thing and is productive of good feeling on the part 
of the press. No restriction is placed on the amount of trans
portation the newspapers have, but its use is confined to the 
persons to whom it is given. He had considered at different 
times the issuing of a trolley folder in his territory, but found 
that to get out 10,000 trolley folders, fr·~e from advertising 
except that referring to the company's business, would cost 
upward of $ 1500, and after getting the folders he would ,not 
have known where, nor how to di stribute them. 

Mr. Fairchild asked Mr. Allen if, after issuing the pass 
books, he paid cash for advertising and how the newspapers 
regulated the space allowed. Mr. Allen said he paid no cash 
whatever. The only restrictions that are made are made by 
three of the dailies, which restrict the space occupied by the 
time tables to 4 ins. , but do not restrict the space given to 
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"readers." His company does not try to take up too much 
space in writing a description of the subject to which it de
sires to attract attention, averaging not more than 13/2 ins. to 
each notice. Sometimes in writing up some important event 
of local interest, as a reference to a battle field nearby, 3,½ 
ins. to 4 ins. might be taken. 

In reply to a question from Mr. Cole, as to keeping parks 
open on Sunday, Mr. Allen said that the two parks already 
mentioned are opened on Decoration Day and are kept open 
every Sunday until the Monday before the Fourth of July, 
and then are open every day of the week until Labor Day. 
The season runs practically from the first of July to Labor 
Day. The man who operates the licensed park has an or
chestra for dancing every afternoon, and this orchestra is 
augmented on Saturday afternoons and Sundays. 

C. F. Seixas, of St. Catharines, Ont., asked whether the 
operating departm~nt received any credit for transportation 
issued to newspapers. His company had an advertising ac
count, but treated such transportation in the same way as 
other complimentary tickets, except that press tickets are 
printed on a different color, so that the cashier can distinguish 
press tickets from other tickets. He credits the operating 
department and charges to the advertising department the 
amount of this newspaper transportation. 

Mr. Allen thought it unwise to put a restriction or a cash 
value upon the advertising given to the papers, or upon the 
transportation issued to the newspapers. 

Mr. Seixas realized the force of Mr. Allen's argument, but 
said that every ticket issued by his company is charged to 
the account of some department. For instance, some free 
transportation is given when getting freight business, but 
that transportation is charged against the freight department 
and credited to the operating department. 

J. H. Pardee, of Canandaigua, said that he had an arrange
ment with the Rochester papers to give them two annual 
passes, besides giving them mileage books for unlimited use 
by one or more people. These mileage books are charged to 
newspapers at face value andwhateveradvertisinghiscompany 
uses is charged back. The papers use all the transportation 
they want and credit the railway with the mileage books 
against the charge for advertising. If the balance is in their 
favor, they get more transportation and if in the railway's 
favor the latter does more advertising. 

In connection with this question, Mr. Allen made a com
parison between the value of the dead-head business issued to 
the account of advertising contracts to that of the total dead
head business. The latter averages $30 a day, including em
ployees' tickets and other complimentary transportation, mak
ing a yearly total of about $12,000, while the advertising 
transportation is only $4000 a year. 

F. W. Bacon, of Fort Lee, N. J., said that his company 
issued a monthly card in the form of a handsomely gotten up 
calendar, which has been found a valuable source of adver
tising. People who do not get this card month after month 
will call for it at the office or write in large numbers. In addi
tion to this feature, as his line is an interurban road, large 
schedule boards are placed at prominent traffic points in the 
different towns. The company has also bill-posting boards, 
about 30 ins. x 30 ins., on which it advertises its business dur
ing the summer and in the winter leases the boards to the 
New York theaters. 

Referring to the question of sale of liquors at parks, Mr. 
Fairchild said the matter depended very largely on the class 
of people served. One large company has solved the question 
nicely. I ts park is probably one of the most elaborate and 
best conducted pleasure resorts of its kind in the country, and 
a $trong point is made of the fact that no liquors are sold, so 

' 

that women and children are free to go there at any time. 
However, private parties have put up, outside the limits of the 
park, a well-conducted hotel where a full line of liquors are 
sold, so that any visitor to the park who wants something 
stronger than the park water can very easily get what he 
wants. This keeps liquor out of the park. Mr. Danforth said 
that this solution of the question seemed to him like beating 
the devil around a stump. 

Mr. Fassett agreed with J\Ir. Allen on parks, saying he did 
not believe that the park business is a healthy one for street 
railways. In the five cities reached by his company it was the 
policy to rather discourage picnics and excursions and try to 
turn them over to the steam roads, which can handle them 
by putting on longer trains, but as far as concentrating many 
trolley cars at one point and interfering with regular travel 
is concerned, he did not believe that to be g0od railway busi
ness. It seems to him to be Yery much better to get a factory 
established at some outlying point or promote a building 
boom, which would result in constant business. So far as 
passes are concerned, his company has none except for em
ployees. He saw no reason why passes should be given to 
city officials or policemen and firemen. The latter are better 
paid than many other citizens, but while his company would 
have no particular objection to policemen and firemen riding 
while on duty, it refused this privilege for fear of its being 
abused. 

Mr. ·wilcoxen asked Mr. Fairchild whether the accidents 
he referred to occured at the terminals or between them, and 
was told that they usually occur at the loading and unloading 
points, both at the park and in the center of the city, where 
the crowds make a rush when getting on or off, especially on 
open cars with running board. 

Mr. Pardee opened the discussion on interchangeable cou
pon books by reading th e following paper on "Interchange
able Coupon Books." Mr. Pardee had a number of sample 
books used in the Ce ntral \Vest which he passed around for 
inspection. 

INTERCHANGEABLE COUPON BOOKS 

During the past few years many of the principal cities and 
villages in New York State have been connected by interur
ban electric railroads, and in a few years more the present 
gaps will be closed, and through electric train service will be 
possible from New York to Buffalo, as well as along the 
through lines of travel in the southern part of the State. 
Commercial travelers find electric roads quicker and more 
convenient than steam roads, and as the electric lines are ex
tended th ey will be patronized by commercial men more and 
more. Each electric railroad has its own basis and system of 
fares, and while the basis and system are not the same on all 
roads, yet there is a considerable uniformity and practically 
all of the electric lines are approximately on the same basis 
and system. A few of the electric lines are issuing and sell
ing to their patrons books which correspond in theory to the 
mileage books of the steam roads. Some of the lin es are issu
ing straight mileage books which are identical with the steam 
mileage books, and others are selling coupon books which 
contain certain numbers of five-cent coupons entitling the 
holder to five cents' worth of transportatio ri for each coupon 
contained in the book. It would seem that if an interchange
able coupon book. good on all of the interurban lines of the 
State could be issued, such a book would be appreciated by 
the traveling public generally and particularly by commercial 
travelers, and that increased business would naturally result. 

Several of the interurban lines of Illinois last year formed 
an association called the Interstate Electric Railway Associa
tion for the express purpose of issqi1;g interchangeable cou-
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pon books good on all of the roads joining the association. The 
roads joining signed a contract covering all of the details of 
the issuance and use of a book which contains 120 five-cent 
coupons and which is sold at a price of $5. The settl ement of 
the revenue derived from the sale of the coupon book tickets 
is taken care of as follows: 

All foreign coupons collected by companies parties to the 
co ntract shall be mailed to the company issuing same, not 
later than the fifth day of the calendar month following the 
month in which they are honored. A statement shall be re nd
ered for the coupons so sent on a basis of 83 1-3 per cent. of 
their fa ce value, duplicate of which statement shall be for
warded by the same mail to the chairman of the association, 
and a remittance for said statement, if correct , shall be made 
by the issuing company not later than the 10th of the same 
month. Provided, however, that the settlement between two 
companies, each of which has mail ed a state1pent to the other 
for th e same month, shall be made by a payment of the bal
ance. 

The conditions attached to the coupon books and made a 
part of the contract for selling provides substantially as fol
lows: 

First- The holder of the book is entitl ed to receive an ag
gregate of $6 worth of transportation. 

Seco nd- The company acts only as agent for the 
sale of such transportation as may be used over the lines of 
any oth er company. 

Third-Coupons must be detached by conductor. 
Fourth- Sufficient coupons at their face value shall be de

tached to cover the local cash fa re and not less than two cou
pons shall be accepted for any distanc e. 

Fifth-Baggage can be checked only under the rules of the 
company over which the ticket is used. 

Sixth-The book expires one year from date of purchase. 
Seventh-The ticket is a bearer ticket , and is good for the 

use of any one person, and the person presenting the book 
shall be considered as the owner thereof. 

Other usual conditions are attached, but are not impor
tant. 

Fifteen of the interurban lines of Ohio and Indiana formed 
a similar association, called the Ohio-Indiana Rail way A sso
ciation , for the issuance and sale of interchangeable coupon 
tickets. The books issued by this asso ciation and sold by the 
subscribing companies are on the same plan as the Interstate 
Electric Railway Association, except that the books contain 
240 coupons, or $12 worth of transportation, and are sold for 
$10. The conditions attac hed to these books are more severe 
than those attached to the books of the Interstate Electric 
Railway Associa tion in the particulars that the book is good 
only fo r the transpo rtation of the purchaser and that the pur
chaser must identi fy himself or herself by writing his or her 
name on the back of the coupon strip detached. The roads 
comprising the Ohio-Indiana Railway Association , as I am 
informeq, make monthly settl ements for tickets sold and re
deemed throu gh the equivalent of a clearing house. 

It wi ll be notic ed that th e reduction of the rate of trans
po rtation is equivalent to 16 2-3 per cent , and the writer has 
had the rate sheets of several of the New York State interur
ban lines analyzed and fi nds that thi s reduced rate nets ap
proximately the rate of round trip tickets. In other words, 
the holder of one of these books will be enabled to receive 
one-way t ransportation at approx imately the same rate as the 
round trip transportation. The recommendations of the 
writer are that the interurban lines of the State of New York 
join in the issuance and selling of an interchangeable coupon
ticket book which will co ntain 240 five- cent coupons at the 
rate of $10, subject to the_ foll owing conditions : 

First-That the book is good for one year. 
Second-That the book is good in the hands of any person 

and for any number of perso ns. 
Third-That there shall be detached sufficient coupons at 

their face value to equal the one-way ticket rate. 
Fourth-That not less than two coupons shall be detached 

for any distance, however short. 
Fifth-That tickets shall not be good for the transportation 

of baggage unless permitted by th e regulations of the com
pany over whose lines it may be used. 

Sixth-That expired or unused coupons may be redeemed 
only by the company issuing same is presented within eigh
teen months from the date of issue but only on the following 
bas is: 

Full fare or face value shall be computed on all of the cou
pons which shall have been used. The balance of the original 
purchase cost shall be the value of the redemption. 

The writer would recommend that the system of monthly 
settlement by the different companies be the same as pursued 
by the Interstate Electric Railway A ssociation, that is, that 
each road receives or remits balances with every other road. 
These coupon-ticket books, as issued by the associations 
named, are in the same general form as the steam road mile
age books, and cost to manufacture from six cents to seven 
cents, in lots of one thousand. 

l\fr. Shannahan expressed his appreciation of Mr. Pardee's 
paper and said it seemed to him that the interurban lines are 
bound to meet in the future and adopt some common form of 
mileage transportation. He wanted to ask Mr. Pardee what 
he meant by the tickets being good for only one year. \\Tould 
that be held constitutional? For instance, his company sells 
a ticket which is good until used and why should this not ap
ply to a book of coupons ? 

Mr. Pardee thought that because a coupon book is sold at 
a reduced rate some limitation can be placed on it. Per
sonally, he was not especially in favor of the one-year limita
tion. On his road straight mileage tickets are sold at the rate 
of 100<? miles for $12, without any limitation as to the number 
of persons, except that not less than four coupons (S cents) 
be taken as a minimum fare. and that if a book is redeemed 
the part used is figured at the rate of I¼ cents a mile, the 
holder getting the balance. He believed that the fewer re
strictions placed on a coupon book the more successful it 
will be. 

Mr. Shannahan thought that the use of round trip tickets 
and other forms of transportation for which the cash goes 
through the ticket office will be a very decided advantage. 

Mr. Sheehan, of the Buffalo & Lockport division of the 
International Railway Comp'.1ny, said his company had a com
mutation book good only for the holder, but found that 
two or more persons tried to use one book, and that transpor
tation would be sold at reduc ed rates by cigar dealers and 
other storekeepers who bought the books and sold them to 
their customers. It was, therefore, necessary to put in force 
very severe restrictions to confine the use of these books to the 
parties to whom they were issued. 

Mr. Pardee said that a distinction should be made between 
commutation and mileage books, as they are not supposed to 
be the same. His company has commutation books and the 
rate of fare decreases with the distance. On a 28-mile ride a 
fifty-four trip book averages 23 cents. He had learned from 
J. H. Merrill, secretary of the Central Electric Railway Asso
ciation, that the mileage book used by members of that asso
ciation had worked out for the great benefit of the companies. 
He knew that on his own road a great deal of travel is ob
tained through th e mileage books, which are good for any 

/ 
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number of persons. If an interchangeable coupon book can 
be put into the hands of commercial travelers which they need 
not sign and can use on any convenient electric railway, they 
will not ride on the steam roads when they can go by trolley. 

As an example of steam railroad practice, Mr. Shannahan 
mentioned the New York Central. The latter issues a mile
age book which it sells for the straight rate of two cents, and 
good for any number of persons. It also gives commutation 
rates very much below the mileage rate. Tne rate of less 
than one cent a mile is based on one person riding every 
working day or school day of each month, but the theory of 
the mileage book is entirely different. 

1 
Mr. Stevens, of the Albany & Syracuse Railroad, said that 

his company has been using some form of mileage book for 
some time. It has been so successful that it is thinking of 
adopting a book with different kinds of tickets. The company 
issues a $IO book for $8, and is thinking now of issuing a $5 
book for $4.50, in order that the people who do not live near 
the ticket stations may have the advantage of the mileage rate, 
and that the ticket sales may make up the g reatest portion of 
the receipts. There was only one thing in Mr. Pardee's rec
ommendations to which he took exception, namely, in regard 
to using the book for any numb er of people. 

Mr. Allen expressed himself as a firm beli ever in a form of 
joint coupon book which will accompli sh what Mr. Pardee 
had outlined in his valuable paper. He did not think it should 
be confounded with commutation rates. He did not believe in 
commutation rates on trolley roads, thinking that if the whole 
public is offered the lowest fare possible, and with as few re
strictions as possible, the c6mpany will be giving the public 
the most it can for its money and the public will purchase the 
most transportation it can use. The book coupon should 
have such a value that it would meet the rates of fare that are 
practically uniform in New York State. There should be no 
restrictions as to when, where or by whom used, or on what 
class of trains the book will be accepted. ·with a mileage or 
round-trip ticket, the operation of fare collection is compara
tively simple and certainly is a great convenience to the pas
senger, conductor and railway. He hoped that not only the 
interurban roads, but the city roads of New York State, would 
join in issuing a joint interchangeable cot..pon book. 

C. L. Wilson, of Toronto, said that on the interurban roads 
out of Toronto his company sells a family commutation book 
and has found that the conductors have a way of accommodat
ing their friends with these tickets. He has recommended to 
the management that they be done away with; that the regu
lar fare could be reduced so mewhat and a IO-fare ticket sold 
in lieu of commutation books. H e liked the coupon book 
idea and believed many interurban roads could use it to ad
vantage. His company is seriously considering doing away 
with commutation books on account of th eir abuse. 

Mr. Shannahan then moved that a committee of three be 
appointed to take up with all th e companies in New York 
State the question of adopting an interchangeable coupon 
book; to draft a form of contract; and to report at the annual 
convention in June. The motion was carried. 

The meeting then adjourned for luncheon. 

•• 
It is stated that a syndicate of Chicago capitalists, repre

sented by R. H. Springer, are having a survey made for an 
electric railway from the Cuernavaca line of the Mexican 
Central to the city of Chilpancingo. The syndicate has 
options on more than two million acres in the valley of the 
Rio' Balsas. If these lands are purchased, they will be 
colonized with American farmers. The electric power for 
operating the railway will be furnished from waterfalls. 

CORRESPONDENCE 

THE WARD LEONARD SINGLE-PHASE ~YSTEM 

Bronxville, N. Y., March 30, 1906. 
EDITORS STREET RAILWAY JOURNAL: 

In your issue of March 24, you published an abstract of the 
paper by Mr. Lamme on "Alternating Current Electric Sys
tems for Heavy Railway Service," with discussion. In his 
paper, Mr. Lamme first took up my system and with great 
particularity of figures has given the weight, losses, etc., of the 
motor generator required for a locomotive on my system 
which would be equivalent to the \Vestinghouse- New Haven 
loco motive. It will probably be unnecessary to say that Mr. 
Lamme has presented my system in the most unfavorable 
light possible, and as my silence under the circumstances 
might be misinterpreted as an admission that his presentation 
of my system was a fair one, I request the opportunity of 
using your columns to direct attention to a few pertinent 
facts. 

Any fair comparison between my system and the commu
tated single-phase alternating system demands not merely ex
aggerated figures as to the weight, cost and efficiency of my 
motor generator, but complete data as to both systems, includ
ing figures showing the weight , cost and inefficiency of the 
alternating-current motor. Upon this subject l\Ir. Lamme is 
significantly si lent, although it is the vital part of the Westing
house locomotive, and one upon which he is no doubt able to 
give exact information. My present belief is that at the same 
speed, ventilation, horse power and other determining co n
ditions, the losses would be IOo per cent greater in the co m
mutated single-phase motor than in the direct-current series 
motor and that its weight would be about 50 per cent greater. 
As to the equivalent propelling motors in my type of locomo
tive, these motors are more efficient than even the best forms 
of direct-current series motors. 

Had Mr. Lamme directed attention to the light weight, 
high efficiency and small size of his motors, upon which he 
had exact information, it would have been more convincing 
as to the superiority of the \Vestinghouse locomotive, than to 
magnify the alleged defects of a certain port ion of my system, 
while leaving its best points unnoticed. 

T he figure s l\Ir. Lamme gave as to my system might have 
appl ied to it about 16 years ago, when I invented it, but they 
are completely out of date to-day. It seems evident that pro
gress is possible during 16 years along the lines of my system, 
as well as along the lines of commutating series alternati ng 
motors. On account of unpublished inventions which are 
involved, I cannot give full details on this subject. For the 
present, it may suffice for me to say that instead of 54,000 lbs. 
25 .000 lbs. would be a fairer figure at which, at present, to 
estimate the weight of the apparatus needed to convert the 
alternati ng current into direct current, and that there is a 
corresponding reduction in the losses stated by him. 

Having recently receh·ed full and accurate engineering data 
regarding the \ Vard Leonard-Oerlikon locomotive, which has 
been in successful operation for more than a year, I can confi
dently say that even basing the figures on this locomoti ve and 
its performances, it will compare favo rably with the Westing
house locomotive, as far as the published facts enables one to 
judge. This Ward Leonard-Oerlikon locomotive was de
signed for freight haulage, a type much more difficult to de
sign and somewhat heavier per horse-power than the passen
ger locomotive type, on account of the gear reduction . 

A Ward Leonard-Oerlikon locomotive capable of exerti ng 
800-hp max imum output, measured at the rail s, has a total 
weight of 97,000 lbs., all on drivers. There are 121 lbs. on 
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drivers per horse-power at the rails, based upon the maximum 
output, which co mpares favorably with the best modern 
freight loco motive practiee, in which there are about 125 lbs. 
on drivers per indicated maximum horse-power in the cylin
ders. The present selling price of a Ward Leonard-Oerlikon 
locomotive F . 0 . B. works is about 20 cents per pound, if 
only one is ordered. .. 

I estimate that if locomotives of the Ward Leonard type 
should be manufactured in large enough quantities to make 
co mpari so ns with steam locomotives fair, the price per pound 
would be 9,½ cents, which I arrive at as follows: 

Cents Per Pound 
Motor generato r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
Propelling motors . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0 

Average of total electric equipment.......... 11.6 

Mechanical equipment, including trucks, driv-
ing axles, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0 

Average price of total locomotive when manu-
factured in large quantities.. . . . . . . . . . . . . . 9½ 

The importance of the multiple control of several locomo
tives acting on one train can hardly be overestimated. Mr. 
Lamme's silence as to the multiple control of locomotives of 
the Westinghouse type is certainly significant. My system 
of multiple locomotive eontrol, which I described and patent
ed some five years ago, consists essentially of four small wires 
a long the train and a field rheostat on each locomotive. Here 
is an advantage in weight, reliability, simplicity, first cost and 
efficiency in my system for heavy traction which more than 
compensates for all objections that can be raised against the 
motor generator. 

In speaking of the great importance of increasing the train 
power by multipl e locomotive control , M r. Townley said, in 
discussing l\fr. Lamme's paper , "The result is to secure an 
increase of track capacity, which is of even more importance 
in congested districts than the question of train or engine mile 
costs." For evident r easons Mr. Lamme does not compare 
my system of multiple locomotive control with that of the 
Westinghouse Company. 

As to frequ ency, it is possible to use any frequency with my 
system up to 50 cycles with perfect results. This may be of 
great importanc e when electric lighting is to be supplied 
from the same source, which will certainly be desirable. As 
to the propelling motors. which of necessity are subj ected to 
the worst treatment and must operate with the minimum of 
attention, my motors are better in this respec{ than any other 
form of commutator motors, as the type is the best possible 
fo r sparkless commutation and the voltage can be selected at 
any desired amount to suit the best design, and since the arm
atures and field circuits are never necessarily opened there is 
a compl ete absence of the destructive sparking which is met 
with in larger motors. a nd which is due to the usual barbarous 
opening of these circuits in the use of the usual series parallel 

control. 
The perfect divi sion of the load between all of the motors. 

especially during starting and acceleration, is also a matter of 
great importance. an<l in thi s feature my system has great su
periority over any system employing series motors, especially 
when such motors are in series with each other. This latter 
arrangement is the worst engineering possible for locomotive 
practice, and leads inevitably to the power-equalizing parallel 
rod and the rigid wheel base, which is one of the most objec
tionable features of the steam locomotive, and should be, and 
can be, eliminated from the electric locomotive. 

The importance of being able to restore energy at any and 
all speeds while upon down grades and for braking, is now no 
longer questioned. As to such energy restoration, Mr. Lam
me, speaking of the \Vestinghouse locomotive system, says: 
"A number of ways of doing this in a more or less suecessful 
manner have ·been tried." 

This feature is inherently and automatieally present in my 
system without any additional apparatus and by the simplest 
methods. This feature inereases the effieieney, reduces the 
cost of the generating and transmitting plant, inereases the 
load factor of the generating plant and effects an important , 
saving of brake shoes, tires and rails. My single-phase sys
tem is the only one which has this important advantage. In 
other words, that feature is essentially mine, as the patent 
records show. 

A matter of great importance in all locomotives, and 
especially freight locomotives, is the ability to seeure the max
imum tractive effort for starting the load with a certain 
weight on drivers. That is, it is of great importanee to seeure 
the highest possible coefficient of traction. The torque should 
be absolutely smooth and under perfeet eontrol by the most 
gradual increase and decrease and the torque and speed should 
be practically independent of each other. By my system, with 
the train at rest, the torque ean be gradually and smoothly 
raised until the load starts, or the wheels slip. If a eertain 
pair of wheel s slip they do not run away in speed, and they 
have no effect in reducing the torque of others, as in the ease 
with two motors in series. The slipping pair of wheels grind 
slowly around, exerting their maximum torque and a slight 
adjustment of the controller reduces the torque to a statie pull 
once more. No series motor can have this important property 
and two series motors in series with each other make the 
worst combination imaginable, for maximum traction. 

Notwithstanding Mr. Lamm e's statement that there is no 
essential difference between the single-phase and the con
tinuous current as to maximum traction for a certain weight 
on drivers, this still remains unproven and apparently un
reasonable. 

Mr. Lamme states that the employment of my system neces
sitates a complete and separate complement of d. c. eontrol
ling apparatus. I grant that the vVestinghouse locomotive 
r equires this, but I deny that my locomotive does, but as un
published inventions of mine are involved in my denial, I 
cannot explain my position folly at' present. 

Recalling the high speed of the single-phase motors and the 
air blast needed to carry away the unusually large amount of 
energy wasted in heat, it seems appropriate to point out that 
the weight per horse-power of continuous current motors can 
be reduced in the same way, and to the same degree, and that, 
therefore, speeds and ventilation must be equalized before fair 
comparisons can be drawn. • 

I presume that the two static transformers, which the West
inghouse locomotive has and which mine has not, can fairly 
be assumed to weigh something and cost something at 25 
cycles, and I do not suppose that any one will contend that 
"six operative voltages" are as good for locomotive practice 
as a practically unlimited number. 

I trust that I have made it clear that a comprehensive elec
tric railway system cannot be fairly judged merely from exag
gerated figures as to the weight, cost and inefficiency of one 
element, such as my motor generator, and that especially is it 
unfair to attack one element of a competing system by specific 
hypothetical figures and withhold all information of real im
portance as to the system advocated by the writer. , Mr. Lam
me is no doubt able to give convincing figures on the weight, 
cost and efficiency of the single-phase motors he has designed 
and tested, but he is discreetly silent on this subject. But he 
gives with exact- definiteness such figures as to my system, 
which he has never designed, built or tested 

During the past fift een years, this system of mine has been 
struggling for existe nce in the survival of the fittest. About 
1893 three of the leading engineers of the General Electric 
Company reported upon it in writing. The first said that no 
generator could be made for use on the system, although a 
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large number of Edison generators were in fact then operat
ing perfectly on the system. The second engineer said it 
would be impossible to restore energy from full speed to rest, 
or to reverse, by reversing the field of the generator. The 
third said that the conversion of energy on the train in order 
to secure voltage control of the speed was undersirable, un
necessary and uncommercial. A few years later my system 
was completely exterminated on the floor of the A. I. E . E. 
by exactly such figures a s Mr. Lamme now present s. But 
after being apparently succe5sfully killed in this country, it 
was born again in England, Switzerland and Sweden, where 
leading engineers, about 1902, pronounced the vVard L eonard 
system the best then available for comprehensive railway elec
trification. 

For many years past the Ward L eonard system, which con
sists essentially in the conversion of the high-tension energy 
on the locomotive instead of in sub-stations, and voltage-speed 
control instead of series-parallel and rheostatic control, has 
been ignorantly ignored by those who have so successfully ob
structed progress in electric railway matters by forc ing the 
sale exclusively of their standard, obsolete, pate nted, series 
parallel, low-tension syst em. I merely direct attention to this, 
but can not complain of it, for I very much appreciate the 
open field I have enjoyed in the patent offi ce and expect to 
profit from it in many ways. 

Fortunately there are at present unmistakable signs of the 
dawn of a brilliant day in electri c railway engineering , fo r the 
steam railways are beginning to employ electrical engineers, 
who owe nothing to , and care nothing fo r , the electrical en
gineering and patent trust. 

Mere manufacturers will not , much longe r, control the elec
tric railway engineering in this country, fo r trunk line elec
tric traction involves interest s so large and so varied as to 
insure, in the immediate future, competent eng ineers who will 
tell manufacturers what they shall make fo r th em and wi ll 
not say "what have yo u in stock?" 

The United States N avy electrical eng ineers have thus far 
been the only ones in this country who have intelligently 
specified their wants, and insisted upon the best , and wherever 
they have operated they have rai sed the standard to the high
est in the world. It is significant in this co nnection that , not
withstanding the cost , weight and ineffi ciency of the motor 
generator, the Ward Leonard system was specified some ten 
years ago by the Navy officials against the st renu ous effort s of 
the manufacturers and after annual assaults by un successful 
experiments, the turrets, some of which weigh 600 to ns, a re 
still operated by my system. 

In conclusion, in order to test Mr. L amme's willing ness 
that a fair comparison should be made, I now offer to supply 
to your paper, for immediate publication, complete data and 
curves showing the actual per fo rmance, effi ciency, etc., of the 
Ward Leonard-Oerlikon locomotive if he will publish equiv
alent data in the same issue as to the W estin ghouse-New 
Haven locomotive, which has been tested. 

H . w ARD L EON ARD. 

•• 
TESTING ARMATURES IN THE WINDING ROOM 

March 23, 1906. 
EDITORS STREET RAIL WA y JOURN AL: 

I was amused at an article headed: "Testing A rmatures in 
the Winding Room," in your issue of Feb. IO. The incident 
quoted was the result of gross carlessness or incompetency 
of the armature winder; no one can deny that. The company 
by whom I am employed has on its system about 1600 arma
tures. Two men, who are competent, rewind these armatures, 
and are assisted by two apprentices. We have no need for any 

testing apparatus other than a lamp bank of 1 amp. at 550 
volts, and never have had any such trouble as that quoted. 

The writer has wound armatures of all desc riptions for the 
last ten years and has never tested out the coil s of single coil 
armatures, but when there are t\vo or th ree coil s in a slot, 
tho se in each slot a re tested fo r shorts. 

The pract ice of some ra il way companies and manufacturers 
of giving their machines a gr~und test of fro m 2800 volts to 
3500 volts a . c. is injurious in my opi nion. I n several cases 
fac tory armatures have grounded with us before they t urned 
a wheel, having probably been weakened by the factory test. 

A joke was recently played in this shop on a car house 
fo reman, who returned an armature to the winding-room be
cause he said it ,Youl d only run o ne way. \ Ve disconnected 
a few leads on opposite sides of commutator and tested them 
fo r proper connection and found them to be 0. K. \Ve then 
reso lclered the leads which we had removed, and returned the 
armature to th e car house. T he next day it was returned 
and the foreman reported t·he same trouble, although the a rm
ature was t r ied in another car. \ Ye then defaced the numb~r 
on the end of the armature shaft and stamped on a nother 
number. T he a rmature was then put in a car, and has done 
service for the last six months. T he foreman, knowing the 
numbe~, which was 1009, inquired what we had done with it . 
He does not know yet. ARMATURE \VrNnER. 

•• 
PILOTS OR FENDERS FOR INTERURBAN CARS 

Boston, March 26, 1906. 
EDITORS STREET RAIL\\'. \ y J OURNAL: 

In regard to the question as to whether or not pi lots are 
desirab le on interurban cars, as discussed by .Mr. Boynton 
in your issue of March 3, the writer wonders why so me one 
has not mentioned fenders as possible a lternatives. T he 
fender is usua lly considered applicable only to city ·cars, 
but many interurbans in the Central 'vVest, part icularly those 
radiati ng fro m Toledo, O hio, use them a lmost exclusively. 
There is, of course, considerable difference between the 
horizonta l, flat fender, largely used in the East, a nd the 
modern interurban fender. The latter is capable of picking 
up a horse or cow from the t rack when the car is go ing 
at fu ll speed, and carryi ng it until the car can be brought to 
a stop, thus proving a better "cow-cather" than a pil ot. 

As fa r as ·appearance is co ncerned, the pil ot has the ad
vantage. It is also of more use than a fe nder in pushing in
animate objects from the track, thus prevent ing de ra ilment. 
I ts fir st cost is also less, though, when one co nsiders dam
age claims likely to arise, the fe nder shoul d prove more 
satisfactory in the end, for when a pil ot would injure or 
kill a man, a fender would pick him up uninjured. A pilot 
requi res none of the attent ion which must be bestowed on 
a fender, but many objections to pil ots, such as snow piling 
up under the rear pilot of a doubl e-encl car , do not apply 
to a fe nder. 

T he writer does not know of any laws requiring pilots 
on interurban cars. If any exist , they probably specify 
fenders; in fac t , there ; re severa l O hio towns which have 
fo rced. or are trying to forc e, interurbans to exchange pi
lots fo r fenders. A n interurban road of heavy enough con
struction to use multipl e-unit trains, ought to leave fenders 
alone and use pilots, if anvthing. But, fo r light railways 
running' partly upon highways, and with numerous g rade 
crossings,-such as are still quite numerous in spite of the 
remarkable advance in heavy construction and reconstruction 
in the last few years,- the fender is the best suited, as a pro
tection to the public, and a means of avoiding unnecessary 
damage suits. K. P. ARMSTRO NG. 
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LARGE AL TERNA TORS FOR JOHANNESBURG 

Siemens Bros., Ltd. , of Stafford, E ngland, have just com
pleted four two-phase 50-cycle alternators for the J ohann
esburg municipality. T wo of these are for 1350 kw 3300 
volts, and run at 100 r . p. 111., and two are for 675 kw 3300 
volts, and run at 125 r. p. m. The company recently invited a 
number of technical journalist. to inspect the new machines 
at the compa ny's works at Stafford, and during th e visit the 
accompanying notes were obtained: 

These alternators are designed for direct coupling to gas 
engines, to the specification of lVIessrs. Mordey & Dawbarn, 
and had to fulfill the most stringent guarantees. The tem
perature rise was guaranteed not to exceed 50 degrees F . in 
any part, after running fo r 12 hours at full load, and this tem
perature rise was not exceeded on test. The size of the 
machines was determined principally by the low excitation 
loss and the small rise of voltage on throwing off the load re
quired by the specification. The 675-kw sets, which are not 

shown, have an excitation loss of only I. 1 per cent of the out
put. When running at full load on a .75 power factor the 
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rise of voltage on throwing off the full non-inductive load is 
only 4_½ per cent. Si111ilar results have been obtained on the 
1350-kw sets. 

The stator frame is of cast iron and co mbin es great stiff
ness with minimum weight. It is efficiently cooled by the cur
rent of air set up by the ro tor, which escapes through the 
holes in the side protecting flanges and th e shell of the frame. 
T he frame is cast in fo ur pieces, which are held together by 
concealed bolts. The stator plates are firmly clamped by 
means of insulated bolts between two cast steel angle plates, 
which are fixed to the stator frame by means of bolts and ad
justable sleeve nuts, making it unn ecessary to machine the in
side of the stato r frame. The core is built up of laminated 
stampings, insulated on both sides; the slots are open with 
grooves to receive wooden keys to hold the former wound 
stator coils fi rmly in place. T his construction allows the coils 
to be thoroughly insulated before they are slipped into posi
tion, and · also provides fo r repairs or renewal s being easily 
made. T he coils are insulated with mica moulded on to the 
straight part. T his tube of mica, when th e coil is in position 
projects a sufficient distance beyond the stator core to 
ensure a leakage distance sufficient for the voltage of 
the machine. 

The ends of the coils are taped with special oiled tape, and, 

being very rigid, they are kept well away from all parts of the 
frame or core and thus have an ample air insulation. They 
are thoroughly protected by the shields on the frame without 
interfering with ventilation. 

The rotor consists of poles attached to a cast steel wheel, 
the rim of which is of U section. The wheel is cast in four 
pieces. It is provided with spokes and is strongly ribbed in
side. The divisions are made through the spokes in order to 
avoid the large bending moments due to unsupported lengths 
of rim and the segments are held together by shrunk keys 
inside the rim. Lateral movement is prevented by round keys 
fixed in the rim. The hub is held together by shrunk rings. 

All poles are round and mounted on flat circular facings on 
the periphery of the fly wheel. They are held to the wheels 
by screws passing through the fly wheel from the inside, the 
screws being provided with lock washers to ensure their not 
working loose. The pole itself is prevented from turning by 
a steady pin. The pole shoes are of thin stampings, securely 

Jj_ I 

STATOR FOR 1350-KW TWO-PHASE ALTERNATOR FOR 
JOHAN N ESBURG, SOUTH AFRI CA 

riveted together, and are attached to the pole by means of 
four countersunk screws which are locked into position after 
being tightened. The rotor coils are wound on metal formers 
which fit the poles, a flange on the pole itself holding them in 
position against centrifugal force. The construction is of 
great mechanical strength and suited to high peripheral 
speeds. Should a rotor coil be damaged, it can easily be re
placed by taking off the pole, and the stator windings can also 
be easily removed. 

From the stator coils, leads are taken to porcelain terminals 
mounted on the underside of the stator frame. They are 
readily accessible and yet out of all danger from casual or 
accidental contact. The stator coils are also so placed that 
should moisture collect on the machine from any cause, they 
are thoroughly protected. From the rotor coils, leads are 
taken to the slip-rings. 

The slip-rings are of brass and are supported on insulated 
pins which are screwed into the boss of the rope wheel that 
drives the exciter. The current is collected from these by 
means of two carbon brushes on each ring, so that one can 
always be lifted off or replaced without in any way interfering 
with the operation of the machine. The current flowing 
through the carbons is kept at a low density, thus insuring 
small wear and absence of glowing and pitting. 
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WHEEL-TURNING LA THE FOR LONDON 

The lathe shown in the accompanying cut is made by the 
Tangye Tool & Electric Co., of Birmingham, England, for 
turning worn tires of hard steel, and will take two cuts 
at the same time, one on each tire, ¾ ins. deep x ¼ in., 
traverse at speeds which vary from 15 ft. to 30 ft. per minute, 
depending upon the hardness of the tires. 

The bed is 3 ft. 5 ins. wide x 20 ft. deep, and 15 ft. 4 ins. 
long, and has the pockets carrying the slide rests cast with it. 
The left-hand headstock is fixed, but the right-hand one is ad
justable along the bed to suit the different lengths of axles. 

The spindles are 14 ins. diameter x 14 ins. long in the front 
bearings, and 8¼ ins. diameter x 10 ins. long in the back 
bearings, and have the driving plates cast with them. The 
bearings are of special hard gun-metal, and adjustable. Steel 
tail pins are provided to take the end thrust. Each of the 
spindles is bored out and has sliding inside it a steel barrel 
9 ins. in diameter, which is moved in or ont by large hand 
wheel, and carries a special split cone for carrying the axle 
from the bearing seats, thus ensuring rigidity under heavy 
cuts, and avoiding the use of centers, which would not be 
suitable for the heavy cutting. The 
drivers are of cast steel with large 
pins, and the wheels are close to 
the face plate; in the small wheels, 
which have solid bodies, special 
holes and suitable drivers are pro
vided to ensure steady driving, and 
in all parts great care has been 
taken to ensure the steady running 
and absence of all vibration. 

view of the lathe, which were 28 ins. in diameter on tread, it 
reduced the thread to 27¼ ins. diameter, and rounded the 
flange on both wheels in about 15 minutes, which is an excep-
tional result on such hard material. \ 

The lathe weighs nearly 18 tons, and was supplied to th1: 
tramway department of the London County Council for use 
in the repair shop at New Cross Tramway Depot. 

•• 
A NEW ONE-FARE RECORDING REGISTER 

The Ohmer Fare Register Company, of Dayton, Ohio, 
complying with the request of a number of managers of street 
railways in the larger cities, is now manufacturing a record
ing register for one fare. It is operated with the ordinary 
rod or cord, prints the number of fares by the trip, the day, 
the month, the direction, the number of the machine and the 
conductor's number. This invention is being built under the 
original Ohmer patents for recording machines, and along 
the lines of the several larger types of registers, for recording 
a plurality of fares, which the company has been building 
with so much success during the past ten years. The record 

The driving of the lathe is from 
a 36-hp E. C. C. alternating-cur
rent motor by means of a raw
hide pinion and spur wheel, to 
a variable speed gear box, which 
also carries the motor, so that they 
are self-contained. The gear box 

WHEEL TURNING LATHE FOR LONDON TRAMWAYS 

has all its gear wheels enclosed, and the changes of speed are 
made by levers in the front. From the gear box the drive is by 
spur gear to a 6-in. diameter forged steel shaft carried in 
adjustable gun-metal bearings in the bed, on which are forged 
steel pinions working into forged steel rings on the spindles. 
The whole of the gear is machine cut from the solid, all the 
pinions and most of the wheels being of steel, and suitable 
gear covers are provided. The maximum purchase of the 
gear is 720 to I, and six changes of speed are provided, rang
ing in regular order from I to 6 r. p. m. of the spindle. 

The slide rests are arranged to carry 1¾-m. square tools; 
they have large square slides throughout, the number of 
joints has been reduced to a minimum, and the rests can be 
adjusted by screw on the bed to support the tools close to the 
cutting edge even when turning small wheels. Each rest has 
an indexed swivel for turning the correct cone on the wheel 
treads. The feed motion gives traverses of 1-16 in., ¼ in. or 
3-16 in. per revolution. The levers and connecting rods are 
of exceptional strength and each rest can be separately ad
justed to give any of these traverses. 

The illustration shows the lathe standing on the shop 
floor, but when in use it is sunk in a pit so that the top of 
the bed at the back is on a level with the ground, thus per
mitting the wheels to be rolled into the lathe, and raised to the 
center of the lathe by means of an elevator in the bed. 

When tested on the shop floor, without any foundation, 
the lathe took cuts on hard steel tires of 7-16 in. deep x ¼ in. 
traverse at 25 ft. per minute, and on the wheel.s shown in the 

sheets in this new machine are clearly printed and easily re
moved. It is a strong and complete register for recording 
one fare. 

It resembles, somewhat, the new two-fare recording regis
ter built by the Ohmer Company and which was described in 
the STREET RAILWAY JouRNAL of March 3, 1906. 

BLOCK-SIGNAL AT COMPLICATED CROSSING 

A very interesting installation of the Eureka ~utomatic 
electric signals has been in operation for some time at a com
plicated wiring on the A ltoona & Logan Valley Electric Rail
way, at A ltoona, Pa. This particular set is located on 
Eleventh Avenue, between Sixteenth Street and Bridge 
Street, Altoona, at a point where service is complicated and 
very frequent, and where buildings shut off the entire view 
around the corners, as shown by the accompanying diagram. 

The Broad A venue cars and the Hollidaysburg cars, on 
eight and fifteen-minute schedule, respectively, come in Union 
Avenue, up Sixteenth Street, and after passing around a loop, 
go back over Eleventh Avenue. The Seventh Avenue cars, 
on eight-minute schedule, come in on Bridge Street at the end 
of the double track, pass up Sixteenth Street and similarly 
return down Eleventh Avenue and out Bridge Street. The 
Eighth Avenue and Juniata cars, each on eight-minute sched
ule, also pass over this section in opposite directions on a 
belt line; the former coming in on Bridge Street and up Six-
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teenth Street, whi le the latter go out Eleventh Avenue and 
Bridge Street. Besides this regular service, three or four 
extra cars may pass over this block at various times during 
the day. Under such service three or four cars are often in 
the block at the same time, while as many may be waiting to 
pass in the opposite direction. 

T he circuit makers are located as shown in the diagram. 
A t the end of the double track on Bridge Street, and on the 
corner of Six teenth Street and Eleventh Avenue are the gov
erning colored lights, white, green, and red, facing outward 
from the block, and on the corner of E leve nth Avenue a nd 
Bridge Street is an intermediate g reen light that can be seen 
from each direction on E leventh Avenue. 

A car, fo r instance, entering the block at ei ther Bridge 
Street or U nion Avenue, gets a white li ght at the Bridge 
Street end as it crosses A2 or A3. In series with this white 
light, are four others, the intermediate light, a green light fac
ing inward at Sixteenth Street, and red and green lights fac
ing outward against cars going out E leventh A venue. Suc
cessive cars entering in the same direction simply alternate 

l lth .lve 
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COi\IPLICATED LAYOUT OF INTERSECTIONS AT ALTOONA, 
PA, PROTECTED BY AUTOi\IATIC SIGNALS 

the white and green lights at the entering end, while all the 
other light s remain burning, and remain so until the last car 
has passed out under B2, or ou t of the block under any of the 
circuit makers. 

Similarly, cars entering at E leventh Ave nue a nd Sixteenth 
Street under BI get white or green at that end, the interme
diate light , the green facing inward, and the red and green 
fac ing outward against cars coming in Bridge Street. A car 
co ming in Union Avenue cannot see the red at this end of 
the block but sees th e intermediate light burning. It can 
cautiou sly proceed to the corner far enough to see along 
Eleventh Ave nu e and Bridge Street before touching A3 and 
cars in the block can be lo cated. In a like manner the lights 
remain burning until all cars have passed out under A1 or 
A3, or any other circu it maker. 

This set was installed nearly a year ago and has given inval
uable service eve r since. Previously it was necessary for con
ductors to leave their cars and flag their motormen around the 
corner. As the service is very frequent here and street traffic 
heavy, much time and annoyance has been saved. 

The Altoona & Logan Valley Electric Railway Company 
has sixteen other similar sets distributed throughout the sys
tem between turnouts on single track, all having the capacity 
of recording twenty-four cars in the block. This system of 
signaling is controlled by the Eureka Automatic Electric 
Signal Company, of Lansford, Pa. 

•• 
Reports from Schenectady state that the gasoline electric 

car which was built by the General E lectric Company for the 
Delaware & Hudson Railroad recently, gave excellent setvice 
in a heavy snowstorm. 

TOP-SEAT CARS FOR SANTIAGOt CHILI 

Ten top-seat cars like the one illustrated were recently 
shipped to the Chilian E lectric Tramway & Light Company, 
Ltd., of Santiago, Chili, by the J. G. Brill Company, of Phila
delphia. When these cars are placed on the lines, the com
pany will have nearly 200 motor cars and 150 trail cars in 
commission. The new cars measure 17 ft. 6% ins. over the 
bodies, 29 ft. 4 ins. over the platform crown pieces and 30 ft. 
I I¾ ins. over the buffers; width over the side posts, 7 ft. IO 

DOUBLE-DECK CA R FO R THE CHILIAN ELECTRI C TRAMWAY 
& LI GHT COMPANY, LTD. 

ins. The interiors are fini shed in cherry of natural color with 
stationary transverse vis-a-vis seatscomposedof cherryandash 
slats. The seats are 34¾ ins. long and the aisle 18 ins. wide. 
Curtains at each side of the windows slide on rods at top and 
bottom. The window sashes are double with the upper sta
tionary and the lower arranged to drop into pockets in the 
side walls. The ceilings are of carline finish with steel rafters 
sandwiched between each pair of wooden rafters. The deck 
seats are the full length of the car body and are removable. 
Over the portion of the platform occupied by the motorman 

l N T E RIOR OF CHILIAN CAR 

the hood is extended to form a protection for the motorman 
and for passengers entering and leaving the car, and is also 
used to support the electric headlight. Entrances are pro
vided at both sides of the platforms. The platform step fac
ing the deck stairs is twice the width of that on the opposite 
side. The sand boxes, angle iron buffers, rad ial draw bars, 
ratchet brake handles, alarm gongs and other specialties are 
of the builder's manufacture. The trucks have a wheel base 
of 6 ft. and 33-in. steel-tired wheels. Two motors of 37 hp 
each are used per car. 

Santiago, the capital of Chili, is the third largest rity in 
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South America, and is noted for its picturesque and healthful 
situation. It lies on a level highly cultivated plain, 1700 ft. 
above the sea, with the curving line of the Andes ten miles 
distant, showing a succession of magnificent snow covered 
peaks. The city covers an area of about eight square miles 
and the streets and avenues are wide and mostly paved with 
Belgian blocks and lighted by gas, which is supplied by 
the tramway company. The principal avenue is two miles long 
and 350 ft. wide. Besides the two driveways, each 100 ft. 
wide, there are promenades for pedestrians, and the space be-

' tween the driveways is used by tramway tracks. Facing this 
avenue are some of the fine st private residences in the city. 
Santiago is well provided with parks and squares, the ~um
ber being twenty-five, and the largest having an area of over 
200 acres. The public and business buildings are handsome 

. structures, and the homes of the lower as well as the better 
classes are well built. There is telephone and tel egraph com
munication with the nearby cities and towns. A belt rail way 
surrounds Santiago and railways connect the city with the 
port of Valpairiso, II4 miles distant, and other cities in every 
direction. The Transandine Railway gives direct communi
cation between Santiago and Buenos Aires, Argentine Repub
lic. The population of over 300,00 0 is exceeded in South 
America only by that of Buenos Aires and Rio de J aneiro. 

••• 
AN AUTOMATIC LOW-PRESSURE SIGNAL 

While such accidents are not of very frequent occurrence, it 
must be admitted that on electric railway lines many are due 

to the air pressure in the air reservoir 
of the brake system fa lling below that 
at which the car can be stopped in 
a reasonable short distance. Very 
few of the cars now in operation are 
provided with any device that will 
warn the motorman when the reser
voir pressure fall s below that required 
for an emergency stop. If pump 
governors and pumps were infa llible 
there would, of course, be no neces
·sity for such a device. But as th ey 
are not absolutely infa llible a device 
to indicate a fallin g of the pressure 
would at times add considerably to 
the safety of all those aboard the car 
equipped with it. 

A device which not only indicates 
low pressure but in addition acts as 
a high-pressure indicator and a safety 
valve, has been recently invented by 
Bert Aikman, of Chicago. It is now 

J being put on the market by the Ohio 
Brass Company and several have 
been installed on cars throughout the 
country. The contrivance is largely 
of brass, measuring 7 ins. in length 
and 2 ins. in diameter. The work
ing of its valves may be understood 

Street Ry.Journal by reference to the accompanying 

SECTION OF 
PRESSURE 

ANNUNCIATOR 

cross section. Reservoir pressure is 
admitted through passage G. The 
outer of the two concentric valves, A, 

is held to its ground seat, D, by the coil spring, H. The inner 
valve, B, is held against seat, L, by the lower coil spring, J. 
With no pressure in the reservoir both valves are 
seated. When air is pumped up to that at which 

the low pressure alarm is to be g iven both valves 
are raised until t he outer one seats on a rubber gasket' at C. 
The outer valve has about ¼ -in. t ravel and while it is moving 
upward, there is a slight passage of air past the seats D and C 
and to the atmosphere through th e whistle at the top. This 
passage of air is only momentary, for when the valve raises 
enough to let reservoir pressure into cavity K, the area upon 
which the pressure acts is increased and the valve moves up
ward suddenly. W hen the high pressure limit is reached, 
valve B is raised from its seat, L, and air escaping over the 
seat passes upwards through the middle of the stem and 
sounds the whistl e. As long as the pump continues in oper
ation the whistle will blow. On stopping the pump, however, 
the pressure drops, due to th e escaping air and valve B seats 
itself. If fo r any reason the pressure fa lls below that at which 
the low-pressure spring is set valve A drops sli ghtly and is 
unseated at C and air passing over seats D and C blows the 
alarm whistle. T he whi stle continues to sound until the pres
sure fall s sufficiently to seat valve A on seat D. When the 
valve does come to a seat the pressure in cavity D is relieved 
and reservoir pressure co nsiderably above that at which it 
seats is required to raise the valve. T he low-pressure limit 
is regulated by means of screw E , which acts on spring H . 
Adjustment of high-pressure val ve B is made by applying a 
screw driver to screw F : T he use of the device tends to break 
careless motormen of the habit of allowing the pump to con
tinue to ru n after the safety valve begins to blow off. The 
piercing tone of the whistle is so annoying that the motorman 
is forc ibly reminded of the necessity of cutting the pump out. 
\Vhen the ordinary safety valve is employed, the motorman 
must keep close watch on the gage after the pump is cut 
out, to see that th e pressure does not fall too low. The use of 
the annunciator described, however, obviates the necessity of 
doirg so, as the motorman is forcibly reminded of low pres
sure by t he alarm. For this reason the annunciator should be 
placed in th e cab near the cont ro ller. I t is better , however, to 
make the co nnect ion with the reservoir through a separate 
pipe leading from the reservoir, fo r if the connection is made 
direct with the pipes leading to th e brake valve or whistle 
fa lse var iations of pressure are likely to cause annoya nce. __ ___... ___ _ 
FIRE DEPARTMENT AND TRANSIT COMPANIES CO-OPER

A TE IN BROOKLYN 

T he Brookl yn Rapid T ransit Company is making prep
arations to install at once signal red li ghts in front of each fire 
apparatu s house which faces upon · its surface tracks. T here 
are twenty such houses, and the contrivance is to be so 
rigged that the trap lever which drops at the first tap of the 
alarm in the house, will light a cluster of red lamps suspended 
out over the tro ll ey wires. T his wi ll serve as a war ning to 
motormen to halt their cars and give the apparatus an oppor
tunity to make a quick start. Similar action has been taken 
by the Coney Island & Brooklyn Road, which is also install -
ing the same sort of warning lights. ' 

The Interurban "Enterprise," dated Winterset, Iowa, a 
fo ur-page paper published by the D es Moines, Winterset & 
Creston Electric Railway Company, was gotten out under 
peculiar circumstances. The company applied for a franchise 
at Winterset and asked fo r only such a franchise as was 
necessary. The application was bitterly opposed by various in
terests which believed that the road would not be to their 
advantage. The result of such opposit ion was to secure the 
assistance of all the newspapers in W interset against the 
franchise. The hostil e attitude of the newspapers compell ed 
the company to edit and publish the "Enterprise," which was 
used to set forth the company's side of the application. 
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SOME NEW DIRECT-CURRENT SWITCHBOARD 
INSTRUMENTS 

Movable coil permanent magnet type instruments have 
been in general use for years, and the principle employed in 
their construction is universally considered to be the most sat
isfactory for measurements on direct-current circuits. It is, 
however, generally known that these instruments do not re
main equally reliable on switchboards as when used in labor- ' 
a tory work. This is due to the fact that the instruments have 
been constructed too delicately and fragilely to withstand 
handling by inexperienced men and the trying working con
ditions existing in stations. 

The large ~ajority of cases in which instruments fail to in
dicate properly is caused by friction, due either to damaged 
pivots or jewels or to an accumulation of dust or other small 
particles between the movable and stationary parts of the in
struments. It seems to be self-evident that the cases protect
ing the instruments proper should be dust-proof, but a close 
inspection shows that very few of the so-called dust-proof 
cases really deserve this name. 

The peculiar form of pivots and jewels generally employed 

into instruments with front connections if preferred. All in
struments can be mounted flush with the switchboard by the 
mere addition of a special guard ring. 

OPEN CARS FOR PERU 

The John Stephenson Company, of Elizabeth, N. J., has 
recently shipped to the Lima City Tramways, of which W. 
R. Grace & Company, of New York, are the managers, forty 
open cars. Lima is the chief city of Peru, with a population 
of I 131000. So very fine and costly are the buildings, so pic
turesque the dwellings and beautiful the parks, that the city 
has earned for itself the name of the "Paris of America." It 
is also a great industrial and manufacturing center, and has 
an extensive local street car service connected with neighbor
ing towns by interurban roads, among them being the Lima
Callao; this line connects Lima with Callao, the chief port of 
Peru, about 9 miles distant from the capital. 

The new cars are of the standard open character. The 
economy in their length is at once apparent, this being ac
complished by the omission of the two seats outside of the 

in electrical measuring instruments cannot 
withstand the jarring in transportation or 
the vibrations found in central stations. In
struments with conical pivots will seldom 
show any friction under the fir st labora
tory tests, and the manufacturer seems to 
be satisfied that this way of pivoting the 
movable coil is the easiest, and has, there
fore, adhered to it. The mechanical diffi
culties to be overcome in producing instru
ments with cylindrical pivots and journaled 
in watch jewels are undoubtedly greater, 
but when once accomplished an instrument 
of this kind will remain practically friction
less forever. There is no possibility of 
the pivots or jewels becoming damaged un
der ordinary conditions. A nother defect 

PERUVIAN OPEN CAR, WITH BULKHEAD SEATS OMITTED 

found in instruments is the insufficient insulation of the cur
rent-carrying parts. Co nnections are often made by thin 
wires not properly suppo rted, which ca n easily come in contact 
with each other or the case, causing not only inaccurate indi
cations but frequently the complete burning out of the instru
ments. 

The A merican Instrument Co mpany, of Newark, N. J., 
in bringing out its new line of direct-current switchboard in
struments, has taken special care to in sulate all parts of the 
instruments from their enclosing cases, to make these cases 
absolutely dust-proof by providing large contact surface~ 
where detachable parts are joined, and to employ highly pol
ished cylindri cal steel pivots and perforated jewels. Besides 
these vital points other minor ones have been carefully con
sidered. By the selection of a proper winding for the movable 
coils the instruments have a somewhat larger torque, which 
permits the use of stronger co ntrolling springs. Zero errors 
so often noticeable in other instruments, are completely avoid
ed. All voltmeters are adjusted to the same resistance per 
volt and, therefore, multipliers can be interchanged. The same 
plan has been adopted for the shunts of ammeters. The scale 
opening in the front of the case is somewhat larger than 
usual, thus more light is admitted to the scale and it can be 
read more clearly. 

Scales for the different ranges are divided in such a man
ner that the indications of the instruments are easily read 
without any mental calculations. The instruments are regu
larly provided with back connections, but can be converted 

bulkheads, permitting of shorter platforms. The absence 
should be noted of any space between the side sill and the 
tow piece ( as is usual in standard open cars). The length of 
the body is 20 ft., and over the vestibules 26 ft. 3 ins.; width 
over the sills a nd panels, 6 ft. 6¼ ins., and over the posts at 
the belt, 7 ft. s'¼ ins.; distance between the centers of the 
side posts, 2 ft. 6 ins.; distance between the center of the 
post to the corner post at bulkhead, 3 ft. 7¾ ins.; height 
from floor to the ceiling, 7 ft. 10¾ ins.; height from the rail 
to the side sills, 2 ft.; height from the sills over the trolley 
board, 8 ft. Io}i ins.; the platform steps are I ft. 3 ins. from 
the rails. The interiors are finished in white ash, with ceil
ings -of bird's eye maple, three-ply. The transverse seats are 
made of ash slats. The three sash at each end of the car 
drop into pockets in the ordinary manner, this portion of the 
car being well protected with window-guards. The Brill 
folding gate is used in the platforms. The car is equipped 
with two motors of 25 hp each. 

•• 
The passenger officials of Ohio steam roads have decided 

to put into effect the 2-cents-a-mile passenger tariff to the ex
clusion of all other rates within that State. The 1000 mile 
books of the Central Passenger Association will be accepted 
on Ohio roads but will not be sold. The reduction of all fares 
to a 2-cent basis will do away with convention rates, excur
sion rates, commuters' rates, charity tickets, clergymen's per
mits, etc., on Ohio steam roads. 
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SEMI-CONVERTIBLE CARS FOR MOBILE 

An article in the STREET RAILWAY J ouRNAL of Feb. 4th, 
1905, described four semi-convertible cars built by the Ameri
can Car Company for the Mobile Light & Railroad Company. 
These cars have given such satisfaction that the company 
has ordered fourteen cars of the same dimensions and details, 
with the exception that the new grooveless post feature is 
included. These cars measure 18 ft. IO ins. over the bodies, 
and 27 ft. IO ins. over the vestibules; and in addition there 
are six cars of the grooveless post semi-convertible type, 30 ft. 
10 ins. long over the bodies and 39 ft. IO ins. over the vesti
bules. The short cars are mounted on Brill No. 21-E trucks 
and the long cars on No. 27-G-1 trucks of the same manufac
ture. The new cars have just been placed on the company's 
lines at Mobile which, with the cars in service, brings the 
equipment up to nearly IOO motor cars and 25 trailers. 

The dimensions of the smaller cars are as follows : Length 
over the end panels, 18 ft. IO ins., and over the vestibules, 27 
ft. IO ins.; width over the sills and side sheathing, 8 ft. 2 ins.; 
centers of posts, 2 ft. 5 ins.; height from the floor to the ceil
ing, 8 ft. ¾ in. ; from the track to the under side of the sills, 
2 ft. 6¾ ins., and from the under side of the sills over the 
trolley-board, IO ft. 7 ins.; from the track to the platform step, 
15¾ ins., and from the step to the platform, 12 ins. The side 
sills are 4¼ ins. x 7¾ ins., and the erid sills, 4¼ ins. x 6¼ 
ins.; inside sill plates, 12 ins. x ¾ ins.; wheel base of the No. 
21-E trucks, 7 ft. 6 ins., wheel diameter, 33 ins., and axle 
diameter, 4 ins. Two motors are used per car of 400 hp each. 
The weight of a car and truck without the motors is r 3,000 
lbs., and weight with motors and complete equipment, 
19,400 lbs. 

These cars have several unusual features. T he trolley
board, as will be seen in the illustration, is of a long truss 
type, which brings the weight of the trolley stand and pole 
upon the car ends instead of upon the roof at the center. 
These are the only single-truck cars of this type ever built to 
have inside truss rods in addition to th e regular 12-in. x ¾-in . 
steel sill plates. The vestibules it will be seen are enclosed at 
one side and five-bar window guards are co ntinued to the 
vestibule corner post s. 

The double-truck cars measure 30 ft. Io in s. over th e end 
panels, and 39 ft. IO ins. over the vestibules ; width over the 

DOUBLE-TRUCK CAR FOR MOBILE 

sills, including the sheathing, 8 ft. 2 ins.; centers of the 
posts, 2 ft. 5 ins.; height from the floor to the ceiling, 8 ft. ¾ 
in.; from the track to the under side of the sills, 2 ft . IO ins., 
and from the under side of the sills over the trolley-board, 9 
ft. ¼ in.; from the track to the platform step, 16¾ ins. , and 
from the step to the platform, 14 ins. ; length of the seats, 36 
ins., and width of the aisle, 22 ins. The side sills are 4¾ ins. 
x 7¾ ins.; intermediate sills, 4 ins. x 6 ins.; end sills, 5¾ ins. 
x 6 ¾ ins., and 12-in x ¾-in. sill plates. Inside and under 

trusses are also used. The wheel base of the N o. 27-G truck 
is 4 ft. 6 ins., wheel diameter, 33 ins. , axle diameter , 4 ins., and 
four 40-hp motors are used per car. The weight of a car and 
trucks without the motors is 26,500 lbs., and with the motors 
and complete equipment, 38,200 lbs. These cars have en
trances at both sides of the platforms with fold ing gates. 
Both the small and large cars are finished in cherry with 
bird's-eye maple ceilings. The seats are of Brill manufac-

SI NGLE-T RUCK CA R F O R MO BI LE 

ture a nd composed of cherry slat s with spindle backs. The 
backs are of the pushover type and the seats tilt. 

The tracks throughout the business part of the city a nd 
on the principal residence streets, are laid with 90-lb se mi
g rooved rails, placed on c01Jcrete stringers. The co mpa ny 
owns Monroe P ark on Mobile Bay, wh ere summer opera is 
given fo r a season of four months, which is said to be the 
longest co nsecutive engagement of any opera company in 
the U nited States. The P ark is very po pular and is unsur
passed in its equipment and the fin e views which may be had 
from all points. T he l\Iardi Gras, whi ch is held each year in 
Mobile, is seco nd only to that of New O rleans. 

SCHEDULES ON THE NEW YORK SUBWAY 

Geo rge S. Rice, ch ief engineer of t he R apid Tra nsit Rail 
road Commission, has just rendered a report to President Orr 
submitting the results of a n investigation made by him and 
his assistants into the subj ect of head,Yays and efficiency of 

service in the subway. This investigation 
was co nducted March 3 to March 7, on 
which days the total ti cket sales at all sta
tions were as fo llows: 
Saturday, March 3 ...... . ........ 446,884 
Sunday, March 4 .. .. ...... .. .. . 280,081 
Monday, March 5 . ... .... ... .. . 539,248 
Tuesday, l\farch 6 . . . . . . . . . . . . . . . 478,605 

Those on Monday were among the 
largest day's sales since the operation of 
the road. 

A subway car seats 52 passengers, and 
records were taken as to the number of sit
ting and standing passengers, on both local 
and express trains, during the 24 hours of 

each day. It was found that passengers distribute themselves 
through the trains very irregularly and ti.at the end cars were 
less crowded than those in the center. In many cases the cen
tral cars are crowded with standing passengers, while there 
are seats vacant in the end cars. As a result of the investiga
tion the engineers recommended that seven-car or eight-car 
express trains should be run during the entire Sunday sched
ule instead of five cars for part of the day as at present, and 
that the Sunday express schedule should be begun earlier. 
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In respect to the week-day express service, the engineers 
fo und that trains are run between 7 a. m. and 9 a. m., and S 
p. m. and 7 p. m. at the smallest interval practicable, and al
though these trains a re very crowded it does not seem possi
ble to increase the service. The present express train head
way a t other hours is 6 minutes between 6 a. m. and 7 a. m. 
and betewen 7 a. 111 . and 8 p. m., three minutes between 9 a. 
m. and ro a. 111. and between 4 p. m. and 5 p. m. for eight-car 
train s. After 8 p. 111. approximately all express trains are re
:::luced to five cars. The engineers recommend that eight-car 
t rains should be maintained from 6 a. m. to 9 p. m. and that 
more express trains should be run throughout the day until 
I a. 111. than the schedule now provides. They also think that 
more local trains should be run during the rush hours; at 
other hours the service seems adequate. They also recom
mend that notices should be posted at the stations at night re
garding the hour at which the express service is disco ntinued. 

•• 
CIRCLE TIME-LIMIT TRANSFERS 

The Globe Ticket Company, of Philadelphia, has added 
to its extensive line of tickets a new form of.transfer invented 
by Vv. C. Pope, vice-president of the company, and named 
the "circl e time-limit transfer." Owing to its clearness and 
the ease _of indicating the time limit with one punch this type 
has created a good impression on the traction men who have 

FIG. 1.-TICKET WITH TRANSFER POINTS SHADED TO 
DENOTE A. M. AND P. M. 

already seen it. The accompanying illustrations are repro
ductions of four specimen tickets. 

Fig. I shows a transfer on which the month and days are 
punched in the regulation way and the transfer points are 
shaded to denote a. m. or p. m. For the time-limit one col

but as well whether that hour and fraction are a. m. or p. m., 
there .being two series of hour figures arranged in a circle 

FIG. 2.-TRANSFER DEVISED FOR A. M. USE ONLY 

around each fraction, one dark and one light. The even hour 
column is shaded half light and half dark. 

• • 
IMPROVEMENTS IN TACOMA 

On his return to Tacoma from the East, W. S. Dimmack, 
general manager of the Tacoma Railway & Power Company, 
announced in detail the plans for improving the company',; 
property, which he outlined in general for the STREET RAIL
WAY JOURNAL when in New York en route to the coast. Part 
of the interurban line to Seattle is to be double-tracked, the 
Sixth Avenue line is to be double-tracked, 4 miles of the J ef-

FIG. 3-TRANSFER FOR P. M. USE ONLY 

ferson line are to be relaid with heavier rails, a sub-station is 
to be built at Puyallup, a car house is to be erected on Puyall
up A venue, a branch is to be built to Bismarck, and street 
pavingexpenditures are to be made that will aggregate $75,000. 
In addition, twenty-six new cars are to be placed in service 

umn is shown for even hours , and 
for fractions a series of even hours 
arranged in a circle around each 
fraction needed, according to the 
time-limit required. In this case a 
15-minute time-limit is indicated. 

U NIVERSAL TRACTI ON COMPANY DEPOT 

Fig. 2 shows a transfer to be 
issued for a. 111. use only, therefore 
the transfer points are not shaded. WALNUT 

N. THIRD ST. 
EXTRA 

Fig. 3 shows a transfer for p. m. 
use only, the time-limit being 
shaded. In this way an a. m. 
transfer can be told at a glance 
from one good only for p. m. use. 

FIG. 4.-A. M. AND P. M. TRANSFER, WITH DAY, WEEK AND MONTH PRINTED ON IT 

This, it is believed, will prevent many of the present abuses 
which are a source of lo ss and annoyance to street railway 
management, and there is absolutely no more waste, or 
trouble in issuing. It can only mean at most that a few con
ductors on thei r noon trip must carry two pads of transfers. 

Fig. 4 shows a dated transfer with the day of the week, 
month and date of month printed on it in a oontrasting col
ored ink, and the time-limit is the same general arrangement, 

-except it shows at one punch not only the hour and fraction 

on the local lines in Tacoma, and four new coaches on the in
terurban line. Included in the new rolling stock equipment 
will also be a freight locomotive and flat, box and gondola 
freight cars. The new track to be laid on the Tacoma-Seattle 
line will aggregate IO miles. It will of course increase the 
safety of operation and permit the cutting down of the run
ning time between centers. The new cars are mostly single 
enders and are being constructed by the St. Louis Car Com

pany. 
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AUTOMATIC TRACK SWITCH two sleeves or contacts on the trolley wire. It is evident that 
while the trolley wheel of a car rests on one of the overhead 

The St. Louis & Suburban Railway Company has been sleeves, as is indicated in the drawing, any current used by 
using successfully for two years an automatic track switch the car must pass through one or the other of the relay mag-
made by the Woolley Electric Company, of Clayton, Mo. nets. Assume that the controller is turned on when the trol-

This device may be said to consist of three distinct parts- ley wheel is bearing on contact 31. Current through magnet 
the trolley contacts, the relay magnets and contacts, in a box · 28 lifts plunger 33, causing its upper end, 34, to make contact 
usually mounted on a pole near the switch, and the magnets with lug 35. When this contact is made, current from the 
and lever mechanism, housed in a heavy cast-iron box, be- trolley flows successively through wire 32, and plunger 33, 
tween the rails near the switch tongue to be operated. blow-out coil 36, wire 37, fuse 38, choke coil 39, and through 

The overhead contact is illustrated in Fig. 2. It consists of a rubber-covered wire into an iron pipe, extending between 
a piece of galvanized sheet iron bolted around the trolley and the box on the pole and the cast-iron box placed between the 
insulated from it. The two contacts are placed on the wire, rails near the switch tongue. vVire 29 entering the pipe 
20 ft. or 30 ft. apart. The box containing the relay magnets emerges in the box previously referred to, and as wire 22 
is of such a shape that these magnets, with their respective continues through the winding of coil A and to ground on the 
contacts and blow out coils, are carried one above another, so magnet frame. When magnet A is excited the switch tongue, 
that the box is but a few inches wide. if not already thrown in the desired position , is pull ed over. 

Inside the cast-iron box placed in the street is a second box The path from the trolley to magnet B is closed in a manner 
containing two magnet coils. A common plunger for the similar to that already described for magnet A. 
two coils is so connected to the switch tongue that current The employment of two separate circuits eliminates many 
through one of the coils throws the switch one way, while serious objections. The circuit through the relay magnets is 
current through the other throws it in the opposite direction. of very heavy wire and is intended to carry several hundred 

The instructions to motormen regarding the operation of amps., which amount of current would flow through it were 
a heavy car started when the trolley was on one of the over

l . t ~IIOVNO 

FIG. 1.-DIAGRAM OF CONNECTIONS 

the switch are very brief. To throw the switch for the curve 
track, the first of the two overhead contacts is run over with 
the power on, and the car is allowed to coast over the second. 
If the switch is to be thrown for the straight track the first 
contact is run over with power off, while power is applied m 
passing the second one. Should the switch tongue be in the 
desired po'sition, the car is allowed to coast until beyond both 
of the contacts. 

All of the parts of the automatic device, as well as the elec
trical connections between them, are shown in Fig. 1. 
A tap from the trolley at 25 leads through a choke coil, 26, 
and wire, 27, to two relay magnets, 281 and 28, and to the 
plungers of these magnets as well. The paths through the 
relay magnets · continue by way of wires 291 and 29 to the 

head contacts. The circuits through the blow-out coils and 
th e operating coi ls are of small wi re and high resistance. 

The fact that the circuits through the relay magnets are of 
large wire, and consequently of low resistance, eliminates any 
tendency for the trolley to draw an arc in passing from the 
trolley wire to one of the contacts. - The drop in the circuit is 
only about two volts, and it is readi ly seen th at no destructive 
arcing can take place at this difference in pressure. 

When the armature of a relay magnet drops, current at the 
full line voltage is broken at contacts 34 and 35. To prevent 
arcing at th is terminal the choke coi l. 36, is placed in the cir
cuit. This causes the arc to snap at about a 1-16-in. opening 
between th e terminals. Any danger of arcing at this point i, 
further removed by the fact that the armature drops T inch. 

No danger can result if a car is stopped with the trolley on a 
contact, as in such an instance current ceases to flow through 
all the circuits as soon as the power is thrown off the car. The 
relay magnets are constructed to operate at any set current 
desired, but usually are adjusted to work at about 35 amps. , 

FIG. 2. - 0VERHEAD CONTACT 

as this avoids any danger of them being operated by the heat
er or auxiliary circuits of the car. Where heaters are employed 
it is customary to adjust the relay magnets, so that they will 
operate on the first notch of the controller when the heaters 
are on and on the second notch v;hen the heaters are off. 

The box containing the operating magnets has a cast-iron 
cover made in two parts to faci litate in spection and cleaning. 
Since such a box is impervious to mud and water, the mechani
cal parts inside .are so constructed that the presence of water 
will not affect their operation. As it is highly essential that 
the magnets be protected from all moisture, they are housed 
in a second cast-iron box having cast-iron heads, which are 
screwed in position. A combination of right-hand and left
hand threads, on the heads of the box and on the ends of the 
brass tubing around which the coi ls are placed, make it pos
sible to screw the heads and the tubing in place as tight as 
may be desired, and make the box waterproof. After the 
magnets are placed in position in the inner box, this is filled 
with paraffin, to guard further against the entrance of water. 
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IMPROVED STORAGE AIR BRAKE SYSTEM 

One of the main advantages of the storage air brake system 
over other air brake systems is that instead of using compres
sors for each car the air is compressed at stations suitably lo
cated over the city, and stored for transmission from time to 
time to the receivers on the cars. In the system devised by 
the Magann Air Brake Company, Ltd., of Detroit, Mich., the 
air is stored at a pressure of 300 lbs. On the cars are air res
ervoirs into which the air is passed from the station storage 
tanks and held at the same pressure. From these reservoirs 
the air passes by a pipe through a reducing valve into a small 
receiving tank at a pressure of 50 lbs., more or less, according 
to the size of the car and the consequent power required for 
operating the brake. In some cases a pressure of 25 lbs. is 
amply sufficient. From this receiver the air passes through 
piping to the motorman's valve, where it is under the control 
of the motorman and can be used to put the brake in opera
tion and to release the brake to its normal position. 

From the motorman's valve the air passes into piping 
which connects with the brake cylinder. To operate the brake 

FIG. 1.- NE\V COi\IPRESSOR FOR AIR-STORAGE SYSTEM 

the motorman, by a slight turn of the valve handle, allows the 
a ir to pass into the brake cylinder between two piston heads, 
which are thus forced apart, driving the pistons out on either 
end of the cylinder. By means of levers attached to these pis
tons the brake is put into operation. 

In ordinary circumstances the motorman allows ;mfficient 
ai r to enter into the cylinders to check the speed of the car 
and gradually allows more and more air in till the car is 
brought to a complete ~tandstill. In case of emergency, by 
allowing the whole pressure of a ir into the cylinder more 
rapidly than in ordinary cases. the car can be brought to a 
standstill practically as speedily as circumstances require. 

To release the brake another slight turn of the valve handle 
is required; this allows the air, which was driven in between 
the piston heads when applying the brake, to pass out into the 
atmo sphere, thus permitting springs inside the brake cylinder 
to return the piston heads to their normal position and release 
the brake. 

The reservoirs used are of such strength as to avoid all 
possibility of accident from explosion; each reservoir being 
thoroughly tested before use. The ultimate rupture point of 
these reservoirs is five times the working pressure. 

The installation of the Magann air brake does not in any 
way interfere with the operation, in case of need, of the ordi
nary hand brake, and the cars can still be equipped with a 
hand brake, though experience shows that there is practically 
no necessity for this, owing to the simplicity of the apparatus 
used, which reduces to a minimum the likelihood of its getting 
out of order. A duplex gage, placed in front of the motor
man, shows the pres·sure of air, both in the reservoir and the 
receiver, so that he is fully advised as to the amount of air 
still available for use on his car before the reservoirs require 
recharging. 

Of the accompanying illustrations, Fig. r shows the new 
compressor designed and built by the company, and Fig. 2 a 
specially large cylinder made for use on the Toronto & York 
Radial Railway for the new 60 ft. combined passenger and 
freight cars running on its Mimico Divisions. These are 
specially heavy cars and an unusually large cylinder was re
quired to operate them. The body of the car weighs 18 tons, 
and the total weight, with load, is 35 tons. The motors aggre
gate 220 hp. 

Among the recent improvements m~trle in this system are 
the following. A special check valve which it attached 
to the charging tanks on the cars and automatically admits air 
from the charging station, but does not let air out when the 
tank has been charged; a special form of coupler designed for 
compressed air, which greatly facilitates the charging of the 
tanks on the cars and reduces the charging time to a very few 
seconds; and an automatic charging valve. Under the present 
system the charging hose between the charging box and the 
car tank has to be emptied of air before it can be uncoupled, 

FIG. 2.- DOUBLE-ACTING JAM CYLINDERS FOR 60-FT. CARS 

so as to prevent damage by the escape of the compressed air. 
This requires a special valve in addition to the valve which 
lets the air into the hose, and the turning on and off of these 
two valves requires four different motions. The new charg
ing valve mentioned does the work of both valves, is opened 
by a single foot pressure and immediately closed on the foot 
pressure being taken off. 

All of the double truck cars of the Toronto Railway in ser
vice have now been equipped with air brakes, and a large 
number of new cars in course of construction will be equipped 
this year. There are at present five compressor stations in 
Toronto, with from one to three large 15-ft. x 3-ft. tanks for 
storing air. This installation was described on page 236 of the 
STREET RAILWAY JouRNAL of Feb. IO. 

•• 
General Superintendent Dicke of the Fort \Vayne, Van 

Wert & Lima Traction Company recently ran a special the
ater car from Lima to Fort Wayne, 65 miles, to enable Lima 
people to witness a production of "Ben Hur." The car made 
the run each way in less than two hours. A special low rate 
was made and the theater seats were sold through the Lima 
office of the company. 
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LONDON LETTER 

(From Our Regular Correspondent.) 
We ~ave f~equently referred in these columns to the great 

enterpnse which the late Mr. Yerkes inaugurated in London 
some six or seven years ago, and we are pleased to be able to 
r ecord this month the opening to traffic of the Baker Street & 
W~terloo Railway, which is the fi rst of the tube railways with 
which he was connected and which is under the cont rol of the 
Underground Electric Railways Company of London. This 
ra ilway was not, however, inaugurated by M r. Ye rkes, as the 
work had already been commenced before his connect ion with 
London, but had been brought to a standstill fo r lack of funds 
and imperfect organization. It is just about eight years since 
the ~ork was commenced by the erection of a huge staging in 
the nver T hames, close to the H ungerford Bridge, which is the 
bridge from Chari'ng Cross R ailway Station. From this staging 
two shafts led down into the London blue clay underneath the 
~ea of the r ive r, and chiefly from this point the boring opera
tions for the tube were commenced southwards and no rthwards. 
In another column will be found a fuller desc ript ion of the 
tube, and it will suffice to say here that the press we re afforded 
an _excellent opportunity to inspect the tube, various railway 
stations and sub-s tations, the terminus at the Kennington .Road 
end, where a branch from the underground tube comes to the 
surface, and where there is a la rge a rea for the storage of the 
necessary rolling stock, large repair shops, offices, etc., etc. T he 
formal opening took place a day or two afterwards, Sir Edwin 
Cornwall, M. P., chairman of the London County Council, per
fo rming the necessa ry function. At the luncheon which fol
lowed the opening ceremony, M r. Edgar Speyer, chairman of the 
Underground Electric Railways Company, presided. After read
ing a letter from Mr. George Lloyd, the pres ident of the Board of 
Trade, wishing success to such an important enterprise, Mr. 
Speyer st ated that he considered it an especia lly ha ppy augury 
fo r the success of the line that it should have been opened that 
day by Sir' Edwin Cornwall, who was himself intense ly interested 
in the transportation problem of London , by means of his con
nection with the L ondon County Council 's vast system of tram
ways. Si~ George Gibb, the genera l manager of the company, 
made special reference to the fact that the various tube systems 
which were now under const ruction would, when completed, be 
all connected together at various points, so that the quest ion of 
transportation from one point of the metropolis to another would 
be made much more easy than at p resent . The new tube is 
naturally the best of the tube railways in London, as many les
sons had been lea rned from the experience of the other tubes. 
One very striking featu re of the tube is that it is lighted by in
candescent lamps from end to end, and it is intended, at leas t for 
some time, to keep the tube lighted, as it is expected it will give 
considerable confidence to the t rave ling publi c. 

We have referred in these columns previously to the opening 
of the new tramway from the Strand to Is lington by means of the 
subway which sta rts at the bottom of K ingsway and cont inues 
along the whole of the length of that new thorough fare unde r
neath Holborn, coming to the sur face a t the corner of South
ampton Row and T heobalds Road. T he opening was, unfor
tunately, delayed, but the opening ce remony has now taken place, 
and the new route h as been in use by th e public for th e 
past few weeks and has proved most popular. I t has, of course, 
long been known that there is an immense population around the 
Strand district which wants to get to the north , the only method 
of transportation having hi therto been the slow ho rse omnibuses. 
T his is the fi rst elect rification of t ram ways in the north portion 
of London by the L ondon County Council, and the fact that thi s 
~rst no rthern section made use of the new thorough fa re and was 
m a subway added interest to it, and has perhaps made the lines 
even more popular than they would have been on the sur face. 
The subway unde r K ingsway is a shallow subway, constructed 
much in the same manner as that in Boston ; the chief difference 
is that the cars a re operated on the con duit system instead o f on 
the overhead wire system. Under Holborn, however, the sub
way takes a sudden dip, so as to escape a ll sewers and pipes under 
that thoroughfare. The construction at this point chano-es from 
the ordina ry subway construction to that of cast-iron"' tube so 
familiar to the Londoner in connection with the tube railways. 
T his tube construction is only used under Holborn however 
where the tramway has to dip some 30 ft . This is ~ little un~ 
fortunate, as it makes a very severe g rade from the lowest point 
o f Holborn up to the corner of Theobalds Road, where the t ram
ways emerge from the approach to the subway. At present the 
subway terminates, so .far as traffic is concerned, at the corner 

of Aldwych and Kingsway, though the subway itself is actually 
constructed down the western branch of Aldwych as far as the 
Strand. It is intended late r on to cross the Strand in much the 
sam~ way as H olborn has been crossed, and the tube will then 
continue underneath Wellington Street south to the Embank
ment, where the exit will be made on to this thoroughfare at road 
le".el. T he pres_en t width of the tramway subway is 20 ft. and the 
he1?"ht 13 ft. 6 m s., so that a different type of car to those with 
which Londoners are famil iar has had to be used. All of the cars 
ar e of the· single-deck pattern, and are constructed of steel and 
other . non-inflammable material. They a re the first tramway cars 
of thi s ty?e const ructed in this country, and were supplied by 
Messrs. Dick, Kerr & Company, who made them to the design of 
Mr. A L. C. Fell, the ch ief officer of the tramways. Sixteen cars 
have been supplied for the present, though when the northern 
system of tramways is electrified a much larger number will 
be _used. As has been sa id, this route has attained instant popu
la n ty, and augurs well for the success of the electrification of the 
northern tramways when they become electrified. This work is 
no~ being put in hand, both Dick, Kerr & Company and J. G. 
White & Company hav ing recently received very large con
tracts for ele_ctrifying the trams from Bloomsburg to Popla r, and 
from S hored1tch and Stamford H ill. 

The Folkstone Town Council has decided to hand over its 
powers for the introduction of trams to the National Electric 
Construction Company, on the payment of £15,000, after the 
Roya l assent is given to the bill now being promoted in Parlia
ment. It has been arranged that the trams will not run on Sun
days between II and l o'clock. The cars are to be worked on the 
Dolter surface contact system. 

Mr. D. Boyle, who has been chairman of the Manchester Cor
poration Tramways committee since it was first formed on the 
munici?alization of the tramways, has res igned hi s position both 
as chairman and also as a member of the committee. He has 
accepted the managing directorship of the Manchester District 
~n~nibus Company, Ltd. , just formed, with the obj ect of pro
ndmg a se rvice of motor omnibuses on the south a nd west 
s1:1burbs. of the city, a:1d other di stricts beyond, not now pro
vided with a tra m service, or, where a tram service exists, to act 
as a feeder thereto and r eceive traffic therefrom. The new com
pany has declared its intention not to enter into competition with 
the Manchester tramways, and it was a ft er receiving defin ite as
s~1rances on that point that he agreed to accept a position on the 
d1 rectora te. 

l\Ir. R. Stuart Pilcher, traffic manager of Corporation Tram
ways, Burton-Upon-Trent, was appointed general manager of the 
Aberdeen Corporation E lectric Tramways. The sa la ry is £300 
per annum. The new manager will not have control of the 
electrical equipment o f the tramways, hi s duti es being practica lly 
confined to the management of the traffi c. Mr. Pilcher is a nat icc 
..,f Liverpool, and has been in Burton for two years. 

The. Mayor of Kingston recently opened an impor tant Surrey 
extension of the London U nited E lectric Tramways. T he lines 
have been carried across Kingston Bridge from the fo rmer 
terminus ~t Hamp~on ~ick, and extended through Kingston to 
1:'alworth 111 one d1rect1 on and to Long Ditton in another. T he 
1I1:es now opened link up Kingston, Surbiton, Malden and Long 
Ditton, but they are only an in stallment of the rino- of electric 
trams which will soon encircle the metropolis. A litt le la ter the 
line will be continued from Raynes Park throuo-h W imbledon to 
Tooting, where it wi ll join with the County Co~mcil system and 
it will then be possible to reach almost any pa rt of the S~rrey 
shore of the Thames by tram from the center of London. I n 
the other direction, the Long Ditton line will be continued throuo-h 
T hames D itton and Molesey to Hampton Court across the riv~ r 
to jo in the Middlesex system of the same comp;ny there as well 
as across Kingston Bridge, while the Surbiton line wi ll b~ ca r r ied 
on to Hook. 

•• 
THE NORFOLK SITUATION 

R. Lancaster Williams, who, with the Middendorf interests of 
Baltimore_, dominates the st reet railway and lighting business of 
Nor fo lk, 1s quoted as stating that he and h is associates will not 
part w ith the control of the Nor folk Ra ilway & Light Company, 
bt~t that at the stockholder:' meeting April 19, additional capital 
will ~e accepted from new interests who wish to join with those 
now m cont rol. M r. Williams said that $2,000,000 will be added 
to the capital stock to build a new power house, to cost $1,000,0 00, 

and_ to buy rolling stock in order to handle the passenger t raffic 
durmg the J ames town E xposition. 
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NEW HAVEN TO BE ELECTRIFIED BETWEEN BOSTON 
AND PROVIDENCE 

Another important announcement has been made regarding 
the plans of the New York, New Haven & Hartford R ailroad. 
This is to the effect that electric trains wi ll be nm on the Provi
dence division, which is to be fou r-tracked fo r its entire length 
between Boston and Providence. This plan of the company was 
made public in an address delivered by President Mellen before 
the Art Club, of Boston, Saturday evening, March 24. In his 
speech Mr. Mellen reviewed the general situation confronting the 
company, and then detai led br iefly the plans made for meeting 
existing conditions. In addit ion to this he expressed himself 
freely on the rate question. Much that he said about the genera l 
situation in railroad circles in New England necessa r ily was 
foreign to hi s reference to electrification. Still his remarks along 
these lines are valuable as throwing light upon the general situa
tion that confronted him when he assumed the management of 
the road, and are part icularly pertinent as showing the aggressive 
campaign in hand for bettering conditions. He said the m istake 
had been made of not standardizing the equipment as ac
quisition had been made o f new lines , with the result that in 
many cases serious consequences followed. I n locomotive equip
ment and bridges he said conditions were very bad. T he gist of 
his remarks in this respect are contained in the following state
ment: 

"The lack of equipment is remedied so far as numbers is concerned, but 
the character is yet far from satisfactory, and will continue to be until the 
bridges are rebuilt to carry the heavier class for which they are designed. 
The past winter has been the first in many years where there was power 
in reserve for emerge.ncies which fortunately did not arise , but before an• 
other winter the present increase in business will absorb all of that reserve 
even , without additional provision is made. 

"In this vicinity at the present time we are building additional shops at 
Hyde Park and Readville at an aggregate expense of <11J out $1,500,000, 
which, with the facilities already there, will make one of the most com
plete plants for its purposes that exists east of Altoona, Pa., a plant of 
greater capacity than all the scatter ed, obsolete and uneconomical ones in
herited from the various lines of road now making up the New Haven 
system, and with a similar plant to be erected at or near New H aven we 
shall then be ab le fo r the first time in the history of the property t o main
tain the equipment as it should be, instead of witnessing that constant 
deterioration of wni.ch complaint has so justly been m ade. 

"The four tracks upon the Providence line will be extended from Read
ville t o East Junction, with revision of alignment and grades, and with 
the el imin ation of all crossings, there meeti.ng a double-track line to Provi
dence by way of Pawtucket, and an other double-track line by way of the 
new tunnel n ow building in Providence, the two connecting at the Union 
station, completin g by the two routes a four-track line between the two 
cities, on e of them without crossings at grade, and so constructed to be a 
high-speed line, than which there can be no faster or better, completed 
with a view of using electric traction, which we anticipate the r esults of 
the work upon our New York end will demonstrate to be.. economical and 
practical.'' 

•• 
STREET RAILWAY SITUATION IN SAN FRANCISCO 

The advocates of an electric conduit railway system in San 
Francisco were considerably encouraged recently by a compro
mise said to have been reach ed by President Calhoun of th e 
United Railroads and representatives of the Society for th e 
Adornment of San Francisco and the Sutter Street Improve
ment Club whereby Calhoun agreed to provide an underground 
electric condu it system on Market Street as far as Valencia 
Street. and on Sutter Street as far as P olk Street, and would be 
permitted to replace the cable system with the overhead trolley 
in other portions of the city without opposition on the part of 
the associations named. 

This announcement drew forth considerable discussion and 
elic ited a further statement from President Calhoun in which he 
declared that the United Railroads was not moved by motives of 
economy in favor ing the overhead troll ey as against the conduit 
system, and that the company would donate to the city, fo r the 
improvement of the Golden Gate Park Panhandle the difference 
in cost of the two system s should the people decide in favor of 
poles and wires on Market Street. H e figured that the difference 
in cost would be somewhere in the neighborhood of $200,00 0. He 
has agreed to supplant th e cable system on Market St reet with 
an up-to-date conduit system , provided the people of San Fran
cisco do not rise up and object to th e improvement . He main
tained, however, that what the city needs, and what he believed 

the people will favor, is a uniform system of overhead trolley 
lines. 

The next development was threatened litigation against the 
United Railroads by the city for the annulment of its franchise, 
on the ground that the merger of the eighteen companies and 
their absorption by the present corporation was an illegal act. 
In answer to several inquiries President Calhoun finally sent a 
letter addressed to J as. D. Ph elan and others, in which he said: 
"In view of th e development of the last few days, the threatened 
litigation against my company, and the action of the Sutter 
Street Improvement Club, I desire to inform you that the United 
Railroads will proceed to prepare a plan fo r the improvement of 
the transportation of San Francisco, the essential feature of 
which plan will be a modern up-to-date, efficient and uniform 
system of electric propulsion, through th e introduction of the 
overh ead trolley system wherever the grades of the streets of 
the city will permit. When this plan is perfected it will be pre
sented to the proper authorities of the city for their considera
tion. Vv e will be very glad to go over it with you. Under the 
circumstances, it will be u seless for me now to furnish the pre
liminary plan of wh ich we spoke." 

T he apparent abandonment of the conduit system by the 
U nited Railroads drew forth an emphatic statement from Claus 
Spreckles, who says if he can do anything to prevent it there will 
be no overh ead trolley system in San Francisco. He is said to be 
ready to organize a company to give San Francisco an up-to-date 
con duit system and already has engineers working on the plans. 
He proposes to make use of the tracks of the United Railroads 
wherever advantageous under the law which allows one road to 
n m fo r a distance not exceeding ten blocks over the tracks of 
anoth er one on the payment of a sum fixed by law. Mr. 
Spreckels states that hi s attorney info r ms him that the new road 
can u se the t r acks of the existing company by paying interest on 
half of th e original cost of th e tracks and maintenance charges. 

The final development is the announcement by the city admin
istration that it h as fo rmulated a plan for a municipal street rail
road system so attractive that private capital will readily take 
hold of it and construct th e road under conditions that will per
mit the city to assume ownershi p after a st ated period. The de
tails of this plan for interest ing capital are not made public, but 
the administrat ion states that it will be eagerly taken up and that 
there wi ll be no difficulty in getting all the capital necessary. 
New tracks are to be laid on Market Street, but in the main, 
franchises will be awarded on streets not now occupied. The 
conduit system will be used th roughout. 

FRANCHISE AWARDS IN LOS ANGELES 

The repo r ted sale of the L os A ngeles-P acific Company's elec
tric ra ilway system to E. H. Harriman fo r $6,000,000 has brought 
fo rth many stories concerning th e preparations that are being 
made by Henry E. Hunt ington to meet the competition promised 
by th e new interests. W hatever Mr. Huntington's plans are, 
however , he has kept them to himself. Sti ll , an interesting de
velopment came to light on March 27, when E. W. Gilmore, 
acting presumably for Mr. Huntington, was granted by the City 
Counci l of Los A ngeles a twenty-one-year franchise for a steam 
or electric railway to be used as "a part and extension of a r ail
road to be constructed and maintained between the city of L os 
Angeles and oth er cit ies and towns," to be single or double 
track, at the option of the grantee, over a certain strip of land 
having a uni form width of 40 ft., and paralleling the Los Angeles 
R iver for a distance of more than 3 miles. This franchise would 
give Mr. Huntington a new line through Los Angeles that would 
connect the vast country north of the city · directly with the mile
long mole h e is now bui lding into deep ,vater at San Pedro. The 
fra nchise begins just where the old San Gabriel Rapid Transit 
Railway ends, on the east bank of the Los Angeles River at 
A liso Street. T his old line Mr. Huntington owns from the 
city to Sherb, and its roadbed is now being regraded with the 
intention of putting an electr ic road upon it, and extending it to 
Pasadena. T he route lies entirely over a private right of way 
from A liso Street south along the river bed. Mr. Huntington 
can build an electric railway which will afford all of his lines to 
the north a short-cut to San Pedro and other seaside points. 
T his route does not compr ise a publ ic thoroughfare, and for that 
reason would be especially desirable fo r fast freight and passen
ger traffic. Moreover, it would provide a through line that would 
avoid the restricted speed required on citY. streets. 
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THE TRI-CITY CONSOLIDATION 

In connection with the plan to consolidate the public service 
utilities of Davenport, Ia., and Rock Island, Moline and East Mo
line, Ill., to which reference has beeh m ade before in the STREET 
RAILWAY JouRNAL, it is announced that it is proposed to or
ganize the Tri-City Railway & Light Company under the laws of 
Connecticut, in which will be vested the ownership of substan
tially all of the . outstanding stocks and all except $464,000 of the 
bonds of the following companies: 

(a) People's Power Company (gas and electric lighting, Moline 
& Rock Island). 

(b) People's Light Company (gas and electric lighting, 
Davenport). 

( c) Davenport Gas &· Electric,:.Company (gas and electric light
ing, Davenport). 

( d ) Tri-City Railway Company ( electric transportation, 
Davenport, Rock Island and Moline). 

( e) Davenport Suburban Railway Company ( electric trans
portation, Davenport and vicinity.) 

(f) Moline, East Moline & Watertown Railway Company 
(electric transportation, Moline to East Moline and W atertown ). 

Of the 34,080 outstanding shares of the capital stocks of above 
companies 33,530 shares, or 98 4-ro per cent, and in no case less 
than 96 per cent have already been acquired. It is confident ly ex
pected that all of the stock will soon be secured. Of a total of 
$2,913,000 bonds outstanding, all but $464,000 h ave been or will 
be acquired. 

The capitalization of the new company is to be as follows: 

Five per cent collateral trust fir st lien 
sinking fund gold bonds, dated April r, 
1906, due April r, 1923, but subj ect to 
redemption at option of company on any 
interest date at 105 and interest ; with 
a sinking fund sufficient to r etire $2,250,-
000 af the bonds by maturity; total au-
thorized issue . . . .. .... . ... ... . ... . .. . 

T o be presently issued ... . ... ... . ...... . 
Reserved to refund at maturity $464,000 

6 per cent bonds, due $33,000 annually, 
and balance in r9rr. ..... .. .. ... . .... . 

Reserved for additions and improvements. 
Reserved for additions and improvements 

at 85 per cent of cost . ... .. .... .. . .. .. . 

Common stock, total authorized, all to be 
issued forthwith .. . ....... .. . .. .. . .. . 

Preferred stock, 6 per cent cumulative 
total authorized ... . .......... .... . . .. . 

To be issued forthwith ................. . 
Reserved . ......... . ................... . 

$464,000 
1,500,000 

$9,000,000 
6.000,000 

r,036,000 ,3,000,000 

$9,000,000 

3,000,000 
2,600,000 

400,000 

The engineering firm of J. G. White & Company is associated 
with the banking h ouses of Mackay & Company and Halsey & 
Company in plans involving the institution of a thoroughly 
modern service in connection with the consolidation. T he r eport 
of the physical condition of the properties of these companies 
was made for the bankers by J. G. ·white & Company, and it is 
probable that the operating department of the same company will 
be charged with the work of operating the consolidated system in 
accordance with the best modern practice, one of the fo remost 
operating experts of the country being m ade general manager of 
the holding company. In the traction system ther e ar e roo miles 
of track, and one phase of the general improvement contemplated 
is the renovation of the service of the street r ailways, involving 
more frequent and regular service and an increase of speed. 
Another step in the direction of increased efficiency will be the 
manufacture of a single variety of gas in one plant instead of 
the manufacture of six varieties in three different plants as now 
obtains. Fin:tlly, the water-power rights of the Moline W ater
Power Company will be made the most of, and so developed as 
to permit the abandonment of a large percentage of power gen
eration by steam. 

INSURANCE COMPANY TO START MAY l. 

The American Railways In~ Company, of Cleveland;t will 
commence writing policies on street railway risks on May r. This 
company is allied with the Traction Mutual Insurance Company, 
which is being formed to carry out a plan whereby traction com-

panies may carry their own insurance. This company will not 
become operative until $20,000,000 of protected risks have been 
secured. The A merican Railways Insurance Company has been 
formed to furni sh immediate protect ion for those companies that 
desire to become associated with this movement. It is a stock 
company with $200,000 capital stock a nd $300,000 reserve, and 
while it will be operated as a stock company and will enter into 
active competition with the old-line companies, taking unprotected 
as well as protected ri sks, it will be a mutual company in that the 
profits, a ft er paying losses, operating expenses, and a small per
centage for a rese r ve fund, wi ll be divided among the companies 
insured. The company will limit its operations to $25,000 on 
any one ri sk. It is estimated that on sprinkled risks the net cost 
will not exceed ½ per cent. Henry N. Staats, manager of the 
va rious companies, states that more than fifty leading city and 
interburban companies have agreed to give part of their in
surance to the new company th is year. 

It is stated that since these mutual companies commenced their 
activities about a yea r ago the old-line insurance companies have 
reduced rates on both protected and unprotected risks. Within 
the past fe~ weeks old- li ne insurance companies are sa id to have 
rewritten insurance with reductions in rates as follows: Cincin
nati Traction Company, from $1.55 to $1.25; Rochester Rai lways 
& Light Company, $1.05 to $0.75; Utica & Mohawk Valley, $1.20 
to $0.75; Chicago City Railway, $1.85 to $r.oo; Eastern Ohio 
Traction Company, Cleveland, $1.45 to $u2. T he Cleveland & 
Southwestern Traction Company, the Kansas City Rai lway & 
Ligh t Company and the Twin City Rapid Transit Company a re 
also said to have secured la"rge reductions in rates. 

•• 
MUNICIPAL OWNERSHIP, BUT NOT OPERATION, DECLARES 

CHICAGO 

Chicago has declared fo r municipal ownership of street ra il
ways , but not for municipal operation. The decision was made 
at the election held April 3, at which a majority of 3837 was 
recorded for municipal ownership. The vote for municipal opera
tion was defeated by ro,651. Th e vote on the propos ition, "Shall 
the city of Chicago proceed to operate street railways?" was: 
F or the proposit ion, r20,9II. Against, IIo,260. 

On th e quest ion of public policy submitted to the people, which 
was : "Shall the City Council proceed without delay to secure 
municipal ownership of all street r ai lways in Chicago under the 
Mueller law, instead of passing th e pending franc hise ord i
nances or any other ordinances granting franch ises to pr ivate 
companies?" the vote was rrr,662 for, to 108,025 aga inst, a ma
jority of 3837 for the proposition. T h e question oi issu ing $75,-
000,000 worth of Mueller law certificates was also answe red in the 
affirmative, the majority being 3339. T he vote in detail was: 
For , r ro,008 ; against, 106,669. 

T he Mueller law, wh ich lacks the au thority of the Supreme 
Court and the validity of which is open to some doubt, is a legis
lati ve act passed several year s ago, authorizing the issuance of 
"certificates," a sor t of bonds to be used fo r the purchase of 
public ut ili ties by any city wish ing to go in to the bu siness. T h is 
is the fi r st time any municipality has had a chance to vote on the 
subject , and Mayor Dunne and h is immediate municipal owner 
ship fr iends are deeply di sappoint ed at th e people's declaration 
against the idea of the city operating th e street car lines. A fter 
the r etu rn had been received, ]\favo r D unne said: 

"The election, so far as municipal ownershi p is concerned, 
leaves us pract ica lly nowh ere. I t would h ave been all plain sail
ing if the operation cla11 se had carrie"d. Now it is up to the str eet 
car companies to say on what terms th~y will sell out to the city. 
Then we will h ave to t est the Mueller law in the court s. 

" If they decide in our favor , and I think they will , I propose 
that we go to the people again. W e will have possession of the 
street car lines, and our possession will have been confirmed by 
the courts. I propose then t o submit the operat ion proposition to 
another vote. I don't believe that we could get the full approval 
of the people to operate unless we had possession. When we 
have that I am assured that the vote will be over whelmingly for 
operation." 

The "I. M. O." movement was fought vigorously in every jour
nal published in Chicago. The R epublican party was dead against 
it, and ex-Mayor Harrison and a large body of conservative D em
ocrats also deprecated it. The Council opposed it, and M ayor 
Dunne had been blocked in every move he made in its favor. 
The corporations, and this m eans not only the street r ailway com
panies, but every corporation and firm of any description in the 
city, was strongly against it. 



580 STREET RAILWAY JOUR NAL. [VoL. XXVII. No. 14. 

STRIKE AT WINNIPEG 

\Vinnipeg is in the throes of a strike that has assu med a very 
serious aspect. The trouble culminated March 29, when the 
conductor s and motormen in the employ of the Winnipeg Street 
Railway Company quit work in an effort to enforce their de
m ands fo r higher wages. Violence attended the situation al
mos t immediately. \Vires were cut and switches opened, and 
finally th e attempt was abandoned that had been made to run 
ca r s. A proclamation was issued a t once by Mayor Sharpe ask
ing th e co-operation of all citizens in maintaining order. The 
fo llowing day a detachment of Royal Canadian Mounted Rifl es 
was placed on duty in Main Street, and the r egulars were called 
into service to preserve order. Regu lar s, drawn up a t H iggins 
and JI.fain Streets, with fixed bayonets, did not awe the crowd, 
which attached a car and att empted to drag away the crew. 
:\Iayo r Sharpe then read the riot act, and was greeted with 
hoots and jeer s. The soldier s then loaded with ball cartridge. 
T he mob still failed to di sper se, and a charge with fixed bayonets 
was ordered. This drove back the excited men. Six cars were 
operated, but none was sent out after dark. 

•• 
BROOKLYN EMPLOYEES' ISSUE THEIR MAGAZINE 

T he Brooklyn Rapid Transit Employees' Benefit• Association 
last week issued the first number of th eir new m agazine "The 
T hird Rail. " They have secured th e consent of the company to 
publi sh this in the interests of th eir association and to further 
advance the objects for which the association was organized. The 
paper has thirty-six pages, and cover, of which twenty-four are 
deYoted to r eading matter. The contents includes fiction and 
fea tnre articles with illustrations. A ny profits th at may be de
rived from the publication will be devoted to furth ering the 
educational work of the members of the Employees' Benefit 
Association . The committee from the Benefit Association will 
haYe the immediate work of editing and publishing the new 
monthly. The general plan for dist ributing the paper and plac
ing it on sale was r eferred to in the STREET R AILWAY JOURNAL of 
J an. 26, 1906. •• 

FREIGHT SERVICE BEGUN ON THE OLD COLONY 

A beginning was made April 2 in the operat ion of 'freigh t cars 
by the Old Colony Street Railway Company, of Boston, under 
the Brockton-Taunton-Providence permit, granted seyeral week s 
ago by the Massachusetts R ailroad Commission. The first cars 
were started from Taunton, through the towns of Rehoboth and 
Seekonk to the State line, whence they were taken into Provi
dence over the tracks of th e Rhode Island Company. This de
velopment is practically the fi rst mon in th e freight business by 
the large companies operating into Boston. 

The Old Colony trackage g ives access direct to a new freight 
station just establish ed in Taunton, and within a few days th e 
route for thi s car will be extended toward Boston as far as 
Brockton. It was expected that the Brockton arrangements 
would be all completed this week; but two stores which are to 
sen-e as a temporary fr eight station and for offices of th e di
vision freight agents have yet to be remodeled to fit them for 
their new uses , and a short section of tracks connecting thi s 
station with the company's existing tracks in Brockton has yet 
to be put down. When that is done service will be establi sh ed be
tween Taunton and Fall River. 

So fa r as the Brockton-Boston link of thi s contemplated sys
tem is concerned, the company has not yet fin ish ed with the 
town of Milton with reference to securing th e necessa ry fran
chise from the local authoriti es. It will be some time yet before 
th e petition fo r approval of thi s north erlv link can be. placed 
before the Railroad Commissioners. The Fall River branch was 
petitioned for some time ago, but the Fall River Aldermen im
posed so many unu sual restrictions that the R ailroad Commis
sion sent the matter back to the local authorities. The Com
mission has stated that it will grant it s approval to the proposi
tion when the local auth orities g ive their permission without im
posing conditions fo reign to the business of carrying freight. The 
Commission holds that the only conditions pertinent are those 
which r elate to the manner in which fr eight business shall be 
conducted, and not conditions carrying provisions for snow re
moval, waiting rooms, and oth er items associated wholly with 
passenger service. 

NEW ELGIN, AURORA & SOUTHERN COMPANY ORGAN
IZES - MOOTED PLANS FOR EXTENDING THE 

INFLUENCE OF THE COMPANY 

At a meeting of the stockholders of the newly organized Au
rora, Elgin & Chicago Railroad Company, the consolidation of 
the A urora, Elgin & Chicago Company, the Elgin, Aurora & 
Southern Traction Company and the Cook County & Southern 
Railraod Company, officer s and directors for the ensuing year 
were chosen as follows: 

L. J. Wolf, president ; D. J. Peffers, vice-president; H. C. 
Lang, secretary and treasurer. L. J. Wolf, D. J. Peffers, H. C. 
Lang, F. E. Meyers, J ames Hopkins, Harry Greeneba11m, E. C. 
Faber, directors. Later , Mr. Faber 's appo intment to the position 
of manager of the company was announced. 

On March 31, a call was issued from the offices of the Man
delbaum Syndicate in Cleveland for a meeting of the shareholders 
o_f the c_ompany at Chicago, June 30 next, to Yote on a proposi
tion to issue bonds to the amount of $25,000,000. Coupled with 
the no_ti:e is another calling upon sh areholders to pass upon a 
propos1t10n to enlarge the scope of the present charter so as to 
e_nable the company to acquire a network of lines covering prac
tically aU of Northern Illinois and Southern Wisconsin. Among 
the lines it is proposed to include in the merger, aside from the 
three embraced in the reo rganized Aurora, Elgin & Chicago Com
pany, are: Elgin & Belvidere, Belvidere, Rockford & Freeport, 
Rockford, Beloit & J anesville, Janesvi lle & Madison, Geneva & 
F_reeport, Aurora & DeKalb, A urora, Plainfield & Joliet, York
ville & Pla no, Carpentersville & Crystal Lake, Freeport & 
Dubuque. 

THE PUBLIC SERVICE CORPORATION'S MEETING 

U nit ed States Senator John F. D ryden's resignation as a di
rector of Public Service Corporation of New Jersey was an
nounced to stockholders a t the annual meeting held April 2. His 
lett er stated that hi s Senatorial duties prevented him from giving 
attention to the business of the corporation. At the election 
James P. Dusenberry was elected in his stead, and A. B. Carle
ton, Thomas Dolan George R. Gray, A. R. Kuzer, T. N. McCarty, 
R. Morgan and J. I. W aterbury, the retiring members, were r e
elected. At th e close of the meeting Secretary Frederick Evans 
said no action had been taken on the merger plan with J. P. 
Morgan and U nited Gas interest s. Considerable interest attached 
to the meeting because of the statements to the effect that new 
interes ts wou ld be admitted to th e management of the company. 

•• 
THE ELSBERG BILL IN NEW YORK 

The Elsberg Rap id Transit bill has passed the State Senate. 
Its essential object is to give th e New York Rapid Transit Com
mission greater freedom of action. Now it can let contracts fo r 
constructing rapid transit lines only on condition that the con
tracting party be bound to equip and operate them. The original 
E lsberg bill precluded the further use o f that plan and requir ed 
separate contracts for construction, and for equipment and oper 
ation. As passed by the Senate, it leaves the option of either 
plan to the Commis sion. Franchises are limited by the bill to 
twenty years, with r enewals not to exceed the same period. 

THE MONTGOMERY SITUATION ADJUSTED 

The City Council of Montgomery, A la., and the Montgomery 
Traction Company have at last reached an agreement under which 
the Traction Company will immediately begin the work of con
necting its tracks with those of the recently acquired Montgomery 
Street Railway. An ordinance has been passed granting the fran
chise, and the r epresentatives of the Traction Company have 
signified the intention of that company to accept the terms. With 
one exception, the ordinance is identical with the one passed by 
the Council and approved by Mayor T eague several weeks ago. 
This exception was in reference to the provision as to the issuing 
of books of twenty-four tickets to be sold for $r. The or dinance 
has been before the City Council since December. The contro
versy has been r eferred to from time to time in the STREET RAIL
WAY JovRNAL, and recently was the subject of an edito rial, in 
which were set forth th e peculiar conditions sought to be im
posed upon the company fo r the simple pr ivileges it desired look
ing to the improvement of property. 
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THE DEATH OF G. MARTIN BRILL 

George Martin Brill, president of the J. G. Brill Company, 
died suddenly of apoplexy on March 31, at his home in Ma rion, 
a suburb of Philadelphia. The stroke came without warning, for 
he was apparently in hi s usual good health and h ad only re
turned th e previou s evening from New York, and intended to go 
to St. Louis the following day. The funeral was h eld on the 
afternoon of April 4, at .hi s home, and the pall bearer s were the 
heads of the different departm ents of the Brill Company. 

The story of Mr. Brill's life is easily r ead by what he h as left
a happy home, an honored name, and a successfu l business. He 
was born in Hesse Cassel, Germany, in 1846, an d was the eldest 
son of John George Brill. 
The father came to thi s 
country in 1847 and settled 
in Philadelphia, where he 
was employed in the car 
building concern of Murphy 
& Allison. After his gradua
tion from the public school, 
G. Martin Brill obtained a 
position with Murphy & A l
lison and was foreman of the 
woodworking department for 
several years. In 1868 the 
plant was dest royed by fir e, 
and as the firm decided to 
discontinue street car build
ing, Mr. Brill and his father 
took up thi s branch of the 
business. A small shop was 
rented at T hirty-Fi r st and G. MA RTIN BRI LL 
Chestnut Streets, and the • 

• new firm of J. G. Brill & Son commenced in a very modest 
manner. The quality of workmanship of the produ ctions was 
quickly recognized, and yea r aft er year it was necessary to pur
chase additional ground and erect bu ildings, until all th e avail
able land in the vicinity (four and a half acres in extent) was 
covered. In 1890 th e present plant-comprising eighteen and a 
half acres, covered with modern buildings, was occupied. Since 
the death of hi s father in 1888, Mr. Brill has been the president 
of the company, and until r ecently was also its general manager. 
The company's first for eign order was obtained in 1872 fo r a large 
number of car s for the City of Mexico, and after th at the fo reia n 
bnsiness grew rapidly and to-day const itutes a large percenta~e 
or the m1tput. H ighest awards have been r eceived by the com
pany for its car s and t rucks at nearly all the principal expositions 
at home and abroad, th e last being the Lewis an d Clark Exposi
tion of 1905. Finding it necessary to take care of an increasing 
volume of business, the Brill Company has purchased within the 
last few years the A merican Car Company, of St. Louis, the 
Kuhlman Car Company, of Clevelan d, and the J ohn Stephenson 
Company, of E lizabeth, although each of these plants is operated 
separately. T he P hiladelphia plant has received important ad
ditions nearly each year of its hi story, and another large erecting 
shop is about to be built. 

A s an inventor Mr. Brill h as issued to him nearly one hundred 
patents, for the most part on car s, t rucks and parts of thei r equip
ment. As a manufacturer his work is well known to r eaders of 
thi s paper , but it might also be sa id that th e management of the 
Brill works was direct1y in his c!1a rge. He possessed a marvelous 
faculty for det ecting fau lty work of any kind, whether of mater ial 
design or workmanship, and he trained his men to exercise th~ 
same degree of watchfulness. In the business wor ld h e was re
garded as an unu sually able organizer and director of affa irs. 
H is business associates knew the man they were dealing with , 
for he spoke plainly, and his m ethods were always governed by 
high principles . 

Besides being president of th e J. G. Brill Company, M r. Brill 
was a director in the American Car Company, th e G. C. K uhl
man Car Company, the J ohn Stephenson Company, the Mer 
chants' N ational Bank, of P hiladelphia, and the Inter-State Rail
way Company. H e was a member of the M anufacturers' Club 
in P hiladelphia, the N ew York Club, the U nion Club, of Cleve~ 
land , and the St. Louis Club. 

IMPROVEMENTS IN HELENA 

A contract has been made between J. G. White & Company 
and the Helena Light & Railway Con;ipany, of Helena, Mont., 

whereby the former company will unde rtake the reconstruction of 
propert ies of the latter for $140,000. 

On Sept. II, 1905, the public se rvice utili ties of Helena were 
bought, reorgani zed and consolidated under the holding corpora
t ion known as the H elena E lectric Light & Rail way Company. 
T he amount of the transaction was $2,350,000, which covered elec
t ri c railway, electric light and gas lighting properti es. Responsi
bility for operation was delega ted by the co rporat ion to the 
operating department of J. G. White & Company. During th e 
month of Februa ry, 19o6, the traffic on the ra ilway was nearly 
quadruple th at of the cor responding month of 1905, and the pro
ceeds from the lighting se rvice were also ve ry materially a ug
mented. 

E lectric power is supplied the H elena L ight & Railway Com
pany by the Missouri River Power Company, and the organiza
tions are united in the ownership o f the central sub-station, from 
which power is di stributed fo r the public service. T he agree
ment for power supply calls fo r a rate at maximum of utili zation 
o f $25.00 per horse-power-yea r. O wing to the fact that the 
maximum is not a t present utili zed, there is a la rge ma rgin fo r 
increase o f consumption by the light and railway company with-
out increase o f operating expense. · 

There a re about 18 miles of track in the railway system, a 
great deal of which will be reco nstructed under the provisions 
o f the contract just signed. Befo re the reorgani zation the an
nual income from the ra ilway property was about $62,000, and 
from the lighting p roperty, both gas a nd electric, about $151,000. 
The combined operating expenses we re about $143,000, making the 
ratio o f operating expenses to gross receipts 67 per cent. A ca re
ful estimate of operating conditions after the contemplated im
provement places the g ross receipts a t $255,000, and the operating 
expenses a t $147,000, thus reducing the ra t io to 57 pe r cent. The 
estimate for improvement includes $n 5,ooo, to be devoted to re
construct ion and extension in general, and $25,000 fo r the relay ing 
o f tracks and replacement of overhead construction on Main 
Street in Helena. 

THE STANDARDIZATION COMMITTEES 

It will be recalled that shortly aft er th e plans for reorganiz
ing th e va rious national street railway associations had been con
summa ted, announcement was made that an important function of 
the new parent association and its allied bodies would be th e 
instituting of active work looking to the securing of more uni 
fo rm standards and pract ice along certain lines. To thi s encl 
two committees on standards have been appointed, one r epresent
ing th e American Street & Interurban Railway A ssociation, and 
one representing the A merican Street & Internrban Ra ilway E n
g ineering Association. T h e plan is fo r the committee of the en
g ineering association to make th e active investigations and pre
pare th e report s. Th e report s will then be rev iewed by the com
mittee of th e parent body, and the lat ter committee will make 
th e r ecommendations to th e main association, based upon the 
r eports. The office of the secret ary of the parent association 
will be placed a t the di sposal of the engineering standard ization 
committee, and th e general not ices and info rmation blanks will 
be sent out from that office. By co-operating in thi s way it is 
expect ed that the two commit tees and the association head
quarter s will keep thoroughly in touch one with the other on 
th is work. A considerable amount of preliminary work has 
been done and it has been decided to take up fi rst, investigations 
looking to the standardi zing of tread of wh eels, brake shoes, 
journals, jou rnal-boxes, and tanks for street and interurban rail
ways . Data blanks requesting information on these items will 
be sent out in the n ear futu re to all electric roads in A merica, 
and the committee bespeak the co-operation and assistance of 
everyone interested in this important work. 

Secreta ry Swenson announces the appointment of the two 
standa rdization committees a s fo llows : 

For the American Street & Interurban Railway Association: 
Ch airman , H. C. Page, general manager , Springfield Street 

Rai lway Company, Springfield, Mass. ; J ohn Murphy, general 
manager, Pittsburg Railways Company, P it tsburg, P a. ; H. A. 
N icholl, general manager , Indiana Union Traction Company, 
Anderson, Ind. ; T . W . W ilson, general manager, Internat ional 
Railway Company, Buffalo, N. Y.; H. Waller stedt, engineer car 
equipment, Interborough R apid T ransit Company, N ew York, 
N. Y. 

In the A merican Street & Interurban Railway E ngineering 
Association : 

Chairman, H . W aller stedt, engineer car equipment, Inter
borough Rapid Transit Company, New York; H erschel A. Bene-
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diet, mechanical and electrical engineer , United Traction Com
pany, Albany, N . Y. ; F. H. Lincoln, assistant general manager, 
Phi ladelphia Rapid Transit Company, Philadelphia, P a.; Paul 
\Vinsor, chief engineer of motive power and roll ing stock. Boston 
E levated Railway Company, Boston, Mass. ; \V. H . Evans, master 
mechanic, Indianapolis T raction & Terminal Company, Indian
apolis, Ind.; H. B. Fleming, superintendent of maintenance of 
way and structure, Chicago City Railway Company, Chicago, 
Ill.; J. M. Larned, engineer, maintenance of way, Pittsburg R ail-
way Company, Pittsburg, Pa. · ---~•~•----

STREET RAILWAY PATENTS 

[This department is t onducted by Rosenbaum & Stockbridge, 
patent attorneys, qo Nassau Street, New York.] 

UNITED STATES PATENTS ISSUED MARCH 27, 1906 

815,986. Pleasure Railway; William P. Taylor and James L. 
Hoard, of McKeesport, Pa. App. filed Dec. 28, 1905. A gravity 
railway comprising a main track on which cars are adapted to 
travel in fo rward direction, a track section on which the cars are 

PATENT NO. 816,485 

adapted to t r ave l in a rearward direction, movable track sec
tions for switching the cars, and braking means carried by the 
fi r st mentioned track section to preyent passage of the cars thereon 
during the operation of the switch sections, said braking means 
being automatically operated in the movement of the switch 
sections. 

815,991. Trolley Pole ; Andrus S. Weaver, Sodus, N. Y. App. 
fi led J an. 7, 1905. The 11pper end of the trolley pole is hinged to 
the body thereof and the relative movement causes the pole to 
drop when the wheel leaves the conductor. 

816,oq. Safety Syst em fo r Electric Road Crossings; Arthur 
H. J ohnson, R ahway, N. J. App. fi led Dec. 5, 1892. Means for 
automatically cutting off the current from an electric car to 

PATENT NO. 816,537 

thereby prevent its approach to a track on which a steam or other 
train is approaching. 

816,148. Trolley Shield; J ohn W. Brown and Charles W. Jen
kins, Washington, D. C. App. filed April 29, 1905. The lower 
half of the troll ey wh eel runs in a curved guard which prevents 
the wheel from catching over the wire when it slips off and is 
being reposit ioned by the retriever or other means. 

816,239. Trolley Harp; I saac H. Lunt, Barre, Va. App. filed 

Sept. 6, 1905. The trolley is hinged at the upper end of the pole 
to have an independent transverse movement, the purpose of 
which is to facilitate rounding curves. 

816,293. Brake Hanger; George M. Brill, Philadelphia, Pa. 
App. filed June 27, 1905. An adj ustable and universal joint for 
each end of the hanger consisting of bearing blocks adapted to 
turn in pockets and hangers free to turn in said blocks. 

816,294. Car Truck ; J ohn A Brill and Samuel M. Curwen, 
Philadelphia, Pa. App. fi led March 31, 1904. Details of con
struction. 

816,308. Switch; Matthew S. Farmer, Washington, D. C. 
App. filed July 21, 1905. Levers in the tread of the rails are de
pressed by the wheel flange thereby elevating a switch-throwing 
pin adapted to be engaged by suitable means on the car. 

816,373. Brake Shoe; James F. Powers, Elkton, Md. App. 
filled Dec. 16, 1905. Comprises a cast-metal body portion hav
ing a hard metal strengthening member applied to the rear face 
thereof, said member being provided with a plurality of dove
tailed openings, and with an intermediate bearing head, having 
a dovetailed recess formed therein, said recess and openings being 
designed to receive material of the body fo r uniting the strength
ening member thereto and the body h aving enlargements in which 
the member is terminally embedded. 

816,377. Switch; Hugh Richardson, Atlanta, Ga. App. filed 
Aug. 16, 1905. Switch operating mechanism involving two springs 
of different strength, one of which controls the other. 

816,415. Trolley; Henry Zancer and Gustav H ahn, \ Vilmer
ding, Pa. App. filed Sept. 25, 1905. A pair of guard arms 
adapted to normally close over the wheel and hinged upon the 
sides of the harp, for preventing the escape of the wire. The 
arms can be separated when desired by a cord connection. 

816,467. System of Trolley \Vire Suspension; Paul E. Herkner, 
Berlin, Germany. App. fil ed Sept. ro, 190-1,. A trolley system for 
high-speed trains in which the hangers at the curves have short 
arms or rods connected with the trolley wire which permit a 
sl ight upward yielding thereof when the train passes. 

816,485. Rail Cleaning Apparatus; John Lindall, Boston, and 
Paul Winsor, W eston, Mass. App. filed Jan. 23, 1904. Spring
pressed wire brushes attached to the truck frame. 

816,537. Disappearing Seat; Samuel M. Curwen, Haverfort, 
Pa. App. filed F eb. 9, 1905·. An aisle seat adapted to be folded 
and stored under one of the adjacent seats. 

•• 
PERSONAL MENTION 

MR. CHARLES R. VAN ETTEN, genera l freight agent of the 
Brooklyn Rapid Transit Company, has resigned, effecti ve April I. 

Mr. James B. McQueeney is appointed acting general freight 
agent. 

MR. F. H. RAPLEY, who held the positipn of assistant to the 
president of the Pressed Steel Ca r Company, has resigned and 
returned to England to accept a position with a manufacturing 
company. 

MR. ALBERT SPIES, who, in addition to his duties as editor 
of "Cassier's Magazine," has had charge of the editorial man
agement of the "Electrical Age," of New York, since it has been 
in the possession of its present owners, h as resigned from the 
editorship of this latter property. 

MR. JOHN N. SPELLMAN has been appointed master me
chanic of the Indianapolis, Columbus & Southern Traction Com
pany, with headquarters at Greenwood, Ind. Mr. Spellman came 
from the Indiana Union Traction Company, with which he was 
connected for six years. 

MR. C. N. WILCOXSO N, general superintendent of the 
Cleveland & Southwestern Traction Company, of Cleveland, has 
been appointed general manager of the company, President F. T. 
Pomeroy having relinquished the active management. Mr. Wil
coxson was formerly general superintendent of the \Vestern Ohio 
Railway. 

MR. WILLIAM E. ROLSTON, for several years superinten
dent and chief engineer of the Dayton & Troy Electric Railway, 
of Dayton, Ohio, has resigned to accept a similar position with 
the Canton-Akron system, of Canton, Ohio. M r. Rolston was 
responsible for many of the innovations which gave the Dayton 
& Troy the reputation of being one of the best constructed and 
best operated interurban lines in th e Central West. 

MR. AXEL H. ENGSTROM, of Philadelphia, consulting en
gineer in electric railway work, is dead. Mr. Engstrom was born 
in Sweden and was forty-nine years old. He has lived in 
America twenty-five years. Ivir. Engstrom resigned as chief en-
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gineer of th e Electric T raction Company, of Philadelphia, in 
December, 1895, and started in business as consulting engineer. 
Since then he has been retained as consulting eng ineer for a 
number of electric railways and electric power plants, and h as also 
had charge of the complete construction of a number of electric 
railways, besides the construction of m achine shops. A mong 
properties built by Mt. Engstrom are the Fairmount Park Trans
portation Company's line in F airmount P a rk, Philadelphia, and the 
Philadelphia, Morton & Swarthmore Street R ailway Company's 
lines, adjacent to Philadelphia. M r. E ngstrom's estate wi ll com
plete the unfinished work that he had on hand un der charge of 
Mr. Chas: R. P eddle, who for a number of yea rs h as been asso
ciated with Mr. Engstrom. 

MR. EDWARD G. W AT E RS has just been appointed assistant 
to the first vice-president of the General E lectric Company, with 
headquarters at Sch enectady, N. Y. M r. Waters has been con
nected with the General E lectric interests for a long time, and 
for the past three year s h as made his h eadquarters at Rugby, 
where he has been associated with th e British T homson-Houston 
Company, in a managerial capacity. P revious to going to Eng
land he was private secretary to Vice-President General Griffin, 
in the N ew York office of the company, and before that time rep
resented the General E lectric Company at P ittsburg. 

MR. B. A. CON OL LY, for the past fo ur years auditor of the 
Lima Electric Railway & Light Com pany, of Lima, Ohio, has 
resigned to become associated with Mr. J oseph B. Mayer, of 
Buffalo, who recently organized the T r action, Gas & Electric Fi
nance Company, and has acquired a number of properties be
tween Buffalo and Erie. Mr. Conolly will be auditor of th e 
street railway lines of E ri e, th e J amestown & Chautauqua Lake 
Railway, the Chautauqua L ake Steam ship Company, the Buffalo, 
Dunkirk & Western R ailway, the Dunkirk & Fredonia, and the 
Hamburg Railway, which are included in the deal. Mr. Conolly 
was given a farew ell banquet by his associates at Lima a few 
evenings ago. 

MR. WALLA CE D. LOVELL, of Newton, Mass., well known 
as a business m an and a street rai lway promoter, is dead. Mr. 
Lovell was born in W eymouth, Feb. 3, 1854, and r eceived his 
education in the public schools, and later engaged in the banking 
business in Boston. E ventually h e became a partner in the fi rm 
of Potter, L ovell & Company, banke rs and brokers. After the 
firm retired from business M r. Lovell passed som e time in Mex
ico. On returning to Massachusetts h e became interested in 
street railways. Foreseeing th eir development Mr. L ovell planned 
a system which would connect Boston with Manchester and Con
cord, N. H. T h e start in this plan was made with the elec tric 
railway running from Exeter, N. H., to Hampton Beach. L ater 
the latter r esort was conn ected with A mesbury. After th e con
struction of the lines running to the beach, to Exeter and Ames
b,1ry they were continu ed to Haverhill , and the purchase of the 
franchise that had been obtained fo r a road between Haverhill 
and Salem, N . H ., was the nucleus fo r th e construction of th e 
lines in South ern N ew Hampshire that h ave connected Nashua, 
N. H':, with Haverhill ,· Lowell and L awrence. Haverhill thus 
became the center of th is system of street r ailways, and Canobie 
Lake Park one of the most important pleasure r esorts. It was 
aft er thi s that Mr. Lovell secured franchises fo r the road between 
H averhill and Manchest er , N . H. The proposed new line to 
Boston from H averhill was next planned, th e obj ect being to 
secure a through line from Boston to Manchester, N. H. 

MR. vV. BOARDMAN REED, whose res ignation as engineer 
of maintenance of way and buildfogs of the New York City Rail 
way Company was announced in the March 24 issue of thi s pape r, 
was tendered a fa rewell dinner March 31 by his late associa tes. 
The banquet was held at the Hotel Asto r, and was attended by 
about seventy-five gentlemen, including the officer s and heads o f 
departments of the N ew York City Railway Company, •with the 
members of Mr. Reed's immediate sta ff and a fe w of his outside 
personal friends. The principal address of the evening was that 
of Mr. Vreeland, who spok e of the deep r egret which h e and the 
other representatives of the company present fe lt at the resigna
tion of Mr. Reed. H e also referred in the highest terms to the 
work carried on by Mr. Reed while with the company, to his 
engineering ability and skill and to his personal popula rity with all 
with whom he was brought in contact. In conclusion, Mr. V ree
land, in behalf of the members of Mr. Reed' s staff, presented him 
a diamond ring at1d a series of r esolutions which are publish ed 
below. Mr. H. A. Robinson, of the company's legal sta ff, in 
behalf of the heads of departments of the company, a lso 
presented Mr. Reed a gold watch. In replying to these speeches 
and gifts, Mr. Reed referred to the loyalty, harmony and esprit 

de corps which are cha racteristic in a marked degree of the or
ganization o f the New York City Ra ilway, and which had been 
an important factor in the success and dai ly work of the main
tenance of the way department. The toastmaster at the dinner 
was A. E. Aeby, New York agent of the Pennsylvania Steel Com
pany, an d addresses were also made by a number of others pres
ent. T he reso lutions to Mr. Reed follow: "Whereas, Will iam 
Boa rdman Reed has for twelve years acted in the capacity of 
eng inee r of maintenance of way and buildings of this company; 
and, W hereas, during that period he has, by his uniform courtesy 
and eminent fa irness toward the employees o f this department , 
won their esteem and sincere good will; therefo re, be it Resolved, 
that we adopt th is method of conveying to him our g rateful ap
preciation o f those qualities which have endeared him to us . 
Committee, Vv. T. Dougan, M. H. Lynch, T. H. Gorey, F. Cooley, 
H . W . W ebb, H. Bendfeldt." 

A S STA TED in the STREET R AILWAY JO URNAL of March 31, 
Mr. J. V. E. T itu s, whose energetic methods have made Garton
Daniels products known to electric railways far and wide, has 

been elected second vice-pres i
dent of the new E lectr ic Serv
ice Supplies Company. Mr. 
Titus was born in Lambertville, 
N. J. , A pril 15, 187--1-, moved to 
Grenada, lVIiss., in 1885, but a 
year later wandered north to 
Keokuk, Ia., where he r ece ived 
a public school education. In 
1892 the Garton-Daniels E lec
tric Company was formed in 
tha t city, and Mr. Titus entered 
its employ as stenographer and 
boo kkeeper. Within another 
year he was on the road se lling 
lightning ar res ters with such 
success that 189--1- saw him elected 

J . V . . E. TITUS secretary of the company. H e 
. . was the acti ve manage r of the 

busmess until 1899, when the present Garton-Daniels Com
pany was formed with Mr. T itu s as vice-p resident and treasurer. 
Upon the death of President J ohn C. Daniels, in 1903, h e wa" 
elected pres ident and treasurer. 

MR. W . T. DOUGAN, assistant enginee r of maintenance of 
way of the New York City Railway Company, has been appointed 
engineer of maintenance of way of the company, to succeed Mr. 
W . Bo_ard~11an R e~d, whose resignation from the company, to take 
an active mterest 111 the management of the Bishop Gutta Percha 
Company, was noted in the S TREET R.,rL\\'AY J ouRNAL of March 

2--1-, and to whom, a s noted else
where in thi s issue, a farewell 
banquet was t endered at th e 
Hotel Astor (New York) Sat
urday evening, March 31, by 
his assoc iates in the New York 
City Company. Mr. Dougan 
accepts the added responsib ili
t ies of the new position well 
fitted by previous experience to 
perform them, for he has been 
with the company two years as 
assistant to Mr. Reed, and six 
years as engineer of construc
tion in changing from horses to 
underground conduit. In ad-
ditfon to this he has as an asset 

W. T. DO UGAN engineer ing experience dating 
from his graduation from 

U nion College in 1892, which has extended to many branches of 
railroad work. For two yea rs Mr. Dougan was assistant engi
neer of construction of the elect ric railway from Fonda to 
Glove rsv ille, N. Y. Later he had cha rge of the const ruction of 
the electric railway from Herkimer to Frankfo r t, through Mo
hawk and Ilion, N. Y. T his wo rk included the building of the 
power house at Mohawk . For a yea r he was assistant engineer 
at the iron o re mines owned by W itherbee, Sherman & Company 
in Essex County. He also made the preliminary surveys and 
located the Mountain Lake Railway, which ext ends from Glovers
ville to Mountain Lake, a summer reso rt in the Adirondacks. Mr. 
Dougan also had charge of the preliminary surveys for the New 
York & Ottawa R ailway from Moira, N. Y., to Ottawa, Canada, 
across the St. Lawrence River. Following this began his connec
tion with the New York City Railway Company. 
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TABLE OF OPERA TING ST A TISTICS 
Notice.- These statistics will be carefully revised from month to month, upon information received from the companie& direct, or from official sources. 

The table should be used in connection with our Financial Supplement" American Street Railway Investments," which contains the annual operating 
reports to the ends of the various financial years. Similar statistics in regard to roads not reporting are solicited by the editors. * Including taxes. 
t Deficit. 

COMPANY Period 

A.KRON, O. 1 m. , Feb. '06 
Northern Ohio Tr, & 1 " '05 

Light Co .•..•••••••••. ~ :: :: :g~ 

AURORA, ILL. 
Elgin, Aurora & South-

ern Tr. Co ............. . 

BINGHAMTON, N, Y, 
Binghamton Ry. Co ... 

1 m, Jan. '06 
1 ·· 'On 

+ :: :: :~I 
1 m., Feb. '06 
1 " •• '05 
8 ~• h '(}6 
8 ., u '05 

1 m., Feb. '06 
CHAMPAIGN, ILL. 1 " " '05 

Illinois Traction Co.. 2 " " '06 

CHICAGO, ILL, 
Aurora, Elgin & Chi-

cago Ry. Co ......... . 

2 " " '05 

1 m., Jan. '06 
1 u u '05 
7 u .~ '06 
,; U H '05 

1 m., Feb. '06 
Chicago & Milwaukee i .. •· :gi 

Elec. R.R. Co ....... . 
2" " 05 

1 m., Feh. '06 
CLEVELAND, 0. I •· " 'O'i 
Cleveland, Painesville 2 " " 'Ofi 

& Eastern It.R. Co____ 2 .. '' '05 

1 m., Feb. '06 
Cleveland & South- 1 " " 'Of, 

western Traction Co. 2 " " '06 
2" " '05 

1 m., Feb . '06 
L11ke Shore Electric.. 1 ·• " •o~ 

2 h U 'OQ 
2 II u 'G5 

1 m., Feb. '06 
DETROIT, MICH. 1 " '' '05 

Detroit United Ry .... 2 " " '06 
2" " '05 

DULUTH, MINN. 1 m., Jan. '06 
Duluth St. Ry. Co ..... 1 " " '05 

EAST ST. LOUIS, ILL. 1 m., Feb. '06 
East St. Louis & Su- 1 " " 05 

burban Co ______ .•••• 2 .. " '06 
2" " '05 

FT. \VAYNE, IND. 1 m., Jan. '06 
Ft. Wayne & Wabash 1 ·• " '05 

Valley Tr. Co .... . ···· 1~ :: D~.c. ;~ 

· 11 m., Dec. '05 
FT. WORTH, TEX, I " " '114 

NorthernTe xasTr. Co 1:?" " '05 
12 " " '04 

HANCOCK, MICH. 1 m., Jan. '06 
Houghton County St. 1 " " '05 

Ry. t;o •••••••••••••••• g :: :: :gg 

1 m., Jar. . '06 
HOUSTON, TEX. 1 .. " '05 

Houston Electric Co, 12 " " '06 
12" " '05 

HUDSON, N. Y. 
Albany & Hudson R. 

1'. Co ...... ..... ...... . 

1 m., Feb. ' 06 
1 " '· 'O!i 
8 u u '06 
8 11 

" '05 

M A NILA , P. I. 
Manila Klee. Ry.& Lt.Co. 1 m., Feb. 'Ov 

66 420 37,839 
50' 312 35,462 

139:655 • 7!1,458 
125,i77 72,554 

28,581 
24,850 
60,197 
53,22/1 

40,714 23,790 16,9t4 
33,906 2:?,297 11,609 

307,741 164,7:35 143,006 
273,996 153,064 12U,932 

l!l,364 
17,134 

193,371 
173,001 

11,881 
10,6!16 

100,090 
91,905 

7,483 
6,438 

91,281 
81,096 

209,064 *115,313 93,751 
170,380 *04,366 76,014 
44·~,816 *240,755 202,061 
361,740 *197,345 164,395 

39,515 27,480 12,065 
26,259 19,831 6 428 

404,711 211,326 193:384 
2!H,7HH 156,3:?6 137,473 

36,593 
23,59!1 
80,0?., 
48,425 

21,050 
14.888 
43,744 
2!1,542 

13,!.'30 *8 5\19 
11,:!UH *8,971 
29.788 *17,717 
24,555 *18,708 

39,718 
30 406 
86:285 
65,166 

26,981 
22,923 
54,531 
45,700 

52,1\!8 •31,714 
41,043 •28,463 

111,756 *70,370 
88,877 *60,321 

15,513 
8,710 

:l6,293 
18,883 

5,331 
2,238 

12,0,2 
5,8-16 

12,737 
7,483 

31,75t 
19,466 

20,414 
12,580 
41,386 
28,556 

22,667 
22,917 
45,334 
45,834 

9,333 
9 333 

65:173 
65,173 

7,3,2 
7,844 

58,137 
56 866 

·~~~::1 
6,673 

13,357 
13,337 

5,914 
1,934 

14,863 
7,390 

7,591 
2,2,6 

77,833 
55,760 

111 
tl,406 
35,144 
24,2:?9 

tl,347 
t4,435 
tl,285 
t7,490 

20,401 10 
20,404 t7,8:!4 
40.808 578 
40,808 t12,252 

379,331 •234,310 145,0t5 92,296 !i~,.rn 
3.!l,177 *211,0iO 110,107 92,970 17.137 
797,16, *4'l4,554 312,613 184,538 128,0',5 
677,37d *440,275 237,098 186,407 50,691 

54,424 33,722 20,702 17,536 3,166 
2,956 47,593 27,908 l!l,685 16.729 

107,655 56,592 51,063 
9;; 4''5 45,914 49,511 

221:810 112,593 109,277 
201,\!52 93,899 107,353 

80,145 47,/\31 32,614 
68,5W 43,107 25,459 

949,498 580 832 363,665 
83 ,231 53,:1;~95 301,937 

!i7,296 35,758 21,538 9,938 I t.601 
55,16;, 30,972 24,193 9,182 15,011 

661,037 391,863 269,174 118,127 151,047 
!i64,711 3\!8,813 235,898 108,760 127,138 

14,832 13,347 
15,6,5 I 4,854 

166 224 167,136 
200:,58 137,31, 

1,485 
821 
912 

63,411 

3,899 t2,414 
3,408 t2,587 

44,149 t45,06Q 
40,772 22,639 

43,077 30,137 12,940 8,174 4,i66 
34,572 22,123 12 4!9 8,389 4,061 

625,820 321,539 204,281 105,289 98,992 
364,318 816,042 48,277 97,571 t49,2&4 

19,863 *17,880 
19,587 *18,051 

236,460 *li8,585 
207,758 *159,826 

70,600 34,845 

1,983 
1,486 

57,875 
47,932 

35,755 

5,000 
5,000 

40,000 
40,000 

t3.017 
t3,514 
17,875 
7,93:2 

COMPANY Period 

MILWAUKEE, WIS. 1 m ., Feb. '06 
Milwaukee EI. By. & 1 " " '05 

Lt. Co................. 2 " " '06 
2 u u '05 

1 m., Feb. '06 
Milwaukee Lt., Ht. & 1 " •· '05 

Tr, Co ... . .... ....... .. 2 " " '06 
2 " " '05 

1 m., Feb. '06 
MINNEAPOLIS, MINN. 1 •• " '05 

Twin City R. T, Co .... 2 " '06 
2 •• u 05 

257,206 126,301 130,905 86,0% 
236,025 128,371:S 107.647 71.193 
53.3,358 265,918 269,440 170,311 
492.483 268,606 283,877 145,543 

40,872 
33,856 
85,787 
72,379 

17,807 
l!l,287 
37,64~ 
39,069 

23,066 
14,56~ 
48,13!1 
33,310 

21,958 
18,3.3 
43,691 
37,316 

44,811 
?.6,455 
99,128 
88,334 

1,113 
t.3,804 
4,448 

t 4,005 

380,385 188.843 191,542 109,i08 81,834 
H21,451 170,281 151,170 97,325 53,84[ 
i88,251 3!:14,361.! 393,888 219,417 174,472 
672,5,1 345,595 326,976 19-1,650 132,326 

1 m., Feb. 'L6 213,416 156,039 57,377 36,124 21,253 
l\IONTREAL, CAN. 1 " " '05 185,864 147,896 37,968 20,478 17,491 

Montreal St. Ry. Co ... 5 " " 'U6 1,171,016 772,173 398,1'43 138,962 2.39,881 
5 " " '05 1,0Z.,2141 701,87R 325,336 95,805 2:?9,530 

OA.KLAND, CAL. 1 m., Jan. '06 121,623 68,5\!4 53,099 35,679 li,420 
Oakland Traction Con- 1 " ·• '05 104,6,3 61,521 43,152 30,48.5 12,668 

solidated ............. 12 ·• Dec. '05 1,441,471 740,367 701,}08 392,955 308.149 
12 .. •• ·o~ 1,258,136 659,261 598,875 318,550 280,335 

I m., Jan. '06 48,309 22.801 25,508 16,497 9,011 
40,381 lti.405 28,9i6 12 5i8 11,398 San Fran<'isco, Oakland 1 " ·• 'Of, 

& Sau Jose Ry. Co ... 12 " Dec. '05 
12 •• " '04 

535,134 234,!J!l8 300,136 159,840 140,295 
419,350 180,409 2:38,940 111,000 127,!'40 

OLEAN, N. Y. 
Olean St. Ry. Co ...... . 

PEEKSKILL, N. Y, 
Peekskill Lighting & 

RR. Co ................ . 

J m., Jan. '06 
1 " u '05 
7 u " '06 
7 " " '05 

1 m., Jan, ·'06 
1 u " '05 
7 u u '06 
7 u O '05 

8,939 
8,788 

77,727 
69,166 

4,531 
3,890 

38,671 
33,509 

10/21(' •5,844 
9.1~6 •5.987 

78,772 •J0,912 
71,804 *40,188 

4,408 
4,898 

3i,057 
35,657 

4,366 
3,129 

37,861 
31,616 

1 m., Feb. '06 177,037 
PHILADELPHIA., PA, 1 " " '05 153,347 

American Bys. Uo .... 8 " " '06 1,225,696 
8 " u '05 I ,006, 770 

1 m., Feb. '06 
ROCHESTER, N. Y, 1" " '05 

Rochester Ry. Co,..... ~ :: :: ,gg 
14i,409 82,908 64,nOl 
124,452 74,442 50,010 
305,170 17"5,333 l29,83i 
259,403 15~,032 107,871 

2,744 
~ 6HJ 

18:576 
18 ,513 

27,776 
26,7i6 
55,761 
53,762 

1,664 
2,205 

20,481 
17,144 

36,725 
23,234 
74,076 
53,609 

ST. LOUIS, MO. 1 m., Feb. '06 638,076 *401,457 236,619 198,609 38,010 
United Railways Co. 1 " " '05 55'3,337 *398,043 155,294 199,657 t 44,363 

of St. Louis........... 2 ·• " '06 1,336 003 *825 748 510,255 397,218 113,037 
2 " " '05 1159°833 *810:539 319,294 399,314 t80,C50 

SANFRANUISCO,CAL. 1 m., Jan. '06 600,210 
United Railroads of 1 " •· '05 5-13,371 

San Francisco ........ 12 " Dec. '05 7,061 ,3~ 
12 " " '04 6,647,612 

1 m., Jan. '06 
SAVANNAH, GA. 1 ·• " '05 

Savannah Electric Co. 12 " " '06 
12 " " '05 

1 m .. Jan. '06 
SEATTLE, WASH. 1" " '05 

Seattle Electric Co .... 12 " " 'C6 
12" " ·05 

1 m., Jan. '06 
1 " " '05 

SYRACUSE, N, Y. 1 " Feb. '06 
Syracuse R. T. Co..... 1 " " '05 

2 u u '06 
2 u " '05 

49,618 31,863 
41,340 25,607 

591,514 354,283 
545,7501 317,415 

235,396 155.893 
201,760 142,6d6 

2,599,550 1,687,26H 
2,333,181 1,614,3H5 

86,061 
74,254 
i9,351 
68 479 

165;41:! 
142,733 

49,591 
44,251 
44,~49 
41,~46 
93,940 
85,497 

17,755 
15,733 

240,231 
228,306 

79,503 
59,124 

912,281 
718,,86 

36,470 
30,003 
35,002 
27,233 
71,472 
57,236 

10,90! 
10,553 

128,045 
126,1111 

23,2301 25,135 
289,744 
297,420 

21,759 
20,334 
22,092 
20,312 
43,851 
40,616 

TERRE HAUTE, IND. 1 m., Jan. '06 59,831 39,150 20,681 10,417 
Terre Haute 1'r, & Lt. 1 " " '05 

Co .................... 12" " '06 
12" " '05 

46,248 30,1 8i 16,060 8 962 
643,34t 4~3.4~0 219,863 123:873 
574,489 369,3~6 205,163 113,306 

6 851 
5,180 

112,185 
10~,195 

56,273 
33,~89 

622,53, 
421,866 

14,711 
9,669 

12,910 
6,9-Jl 

27,621 
16,5!!0 

10,264 
7,09:l 

95,990 
91,857 

TOLEDO, O. 1 m .. Jan. '06 159,053 *83 148 75,905 42,290 33,615 
Toledo Rys, & Lt. Co,. 1 " " '05 150,944 *,6:090 74,854 4:?,701 32,153 

12 " Dec. '05 1,913,456 •9i2,994 940 462 510,307 430,155 
12 " " '04 1,752,833 •923,208 829:625 499,874 829,751 




