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The A. C. Motor at the International Electrical Congress 
It is signifi cant that at the International E lectrical Congress 

at St. Louis last week the only subject which was discussed at 
the joint session of all the sections was that of the application 
of alternating-current motors to railway work. We say this 
is significant because it shows this subj ect to be the one con
sidered of most importance and interest of any in the entire 
fie ld of electrical activity. The address of President Bion J. 
Arno)d wa5 intended as an introduction to the subj ect which 
was taken up at the joint session, and an able in troduction it 
was. I t was, in br ief, a recapitulation of the conquests of the 
electr ic railway motor in different classes of railway work and 

a forecast of what conquests we may expect electrical traction 
to make in the immediate future. President Arnold is not one 
to make predictions about what electrical traction will do in the 
future without some fair ly definite ideas as to how it is going 
to do it. As he stated in his address, those who are most given 
to making br illiant prophecies as to the supplanting of steam 
locomotives with electric motor cars are those who have the 
least technical knowledge of the difficulties to be overcome. 
T here is perhaps no one prominent in the field of electric rail 
way engineering who appreciates more strongly the advan
tages that steam locomotives possess for certain classes of 
t raffic than does Mr. Arnold. One can see in his address a 
disinclination to yie ld to the electric motor anything more than 
its legitimate field in steam railroad work. Nevertheless, one 
cannot read this address without fee ling that, great as have 
been the conquests of electrical traction the past twenty years, 
and great as have been the investments, we are as yet only at 
the beginning. Following Mr. Arnold's introduction of the 
subject was Dr. Steinmetz's clear-cut analysis of the situation 
as it now appears to him. After giving a history of the reasons 
which led to the abandonment in this country of attempts to 
make induction motors with their shunt motor characteristics 
perform railway work, and an analysis of the characteristics 
of the direct and alternating-current series-commutator mo
tors, he came to the conclusions that the field of the series, 
single-phase, alternating-current rai lway motor would be sub
urban, interurban and long distance work where rapid accel
eration is not of great importance. For rapid transit work in 
ci ties where rapid acceleration is of prime importance, he 
thought the direct-current motor would still hold sway. 

In this issue we are able to present a digest of this discussion 
as well as of all the papers presented in Section F of the In
te rnational E lectrical Congress , and while we considered this 
subject editorially at some length in our last issue, it is of such 
importance that a few additional words may not be out of place. 

In the first place the discussion brought out that no one ad
vocates the installation of the a. c. system on the score of the 
superiority of the motor over its direct-current series com
petitor. The direct-current series motor is still the better of 
the two as regards efficiency, commutation and power factor. 
T he weight of the d. c. motor and its controlling apparatus is 
also less than that of the alternating-current apparatus with its 
attendant step-down transformer. \Ve must, therefore, look 
elsewhere than in the motor and its control for any reasons 
war ranting its introduction in preference to the direct-cur rent 
motor feel from rotary converter sub-stations. T he generatin g 
and high-potential distribution systems are practically the same 
for both a. c. and d. c. motors, a nd this narrows the subject 
down to whether the sub-station and trolley-distributing system 
furnish sufficient reasons to warrant the in troduction of t_he 
new system. It may be assumed from the stakments of the 
manufacturing companies that they have brought the single
phase alternating-current motor to a state of development 
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where it is commercially operative, and it has certainly shown 

i_tself capable of commutating the large currents required for 

accelerating our heavy suburban cars and performing the work 
required without injurious heating. 

The general consensus of opinion brought out at the Con~ 
gress was to the effect that, as the alternating-current motor 

would owe its success to its ability to use potentials on the 
t rolley high er than those practical with direct-current motors, 

the a. c. type of motor would be limited to suburban ser
vice and the larger electric railway problems that will come 

up in th e future. In other words, the .alternating-current mo
tor will not supersede the direct-current motor, but will rather 

create a fi eld of its own, closed at present, due to the limitations 
of direct-current motor design, and thus broaden the field of 

electric traction work beyond its present scope. The dividing 

line between the a. c. and d. c. motor field will necessarily be 
indi stinct with overlappings on either side, as called for by local 

con siderations, but in general it may be stated that the a. c. 

motor does not show much advantage in fir st cost or cost of 

operation where the units are small and operate at infrequent 
intervals. For example, many of our suburban roads operate 

cars equipped with four 50-hp motors and geared for a maxi

mum speed of 40 miles to 45 miles per hour. Sub-stations are 
placed approximately 12 miles apart, and the copper consists of 

two No. ooo trolleys, with no auxiliary feeders. The intro

duction of the alternating-current motor and 2000-volt trolley 
in such case would result in no copper economy, as a smaller 

wire than No. ooo is hardly feasible. The decreased cost of 

the a. c. sub-s tation would here be balanced against the in

creased cost o f the a. c. car equipments, with the r esult that 
the cost of th e road would be practicall y th e same in either 
case. Where equipments are larger and where more frequent 

sub-stations or heavy auxiliary feeder copper is required, the 

advantage of the high-ten sion troll ey becomes apparent and 

may become a controlling factor in deciding upon the 
system to adopt. In cases of very heavy and frequ ent 
traffic there a re a number of reasons which favor the cl. c. 
system. T he New York Central in stallati on is a case in 
point. 

The sub-station used with the alternating-current motor is 
being designed to operate without attendance, but it is a ques

tion if such a practice will be looked upon with favor by our 

suburban roads. The duties required of an .attendant are so 

light and infrequent, and such latitude is given in the location 

of sub-stations, due to the small drop in the high-tension trol

ley, that it is probable that these sub-stations will be usually 
located where supervision is available. The item of sub-s tation 
labor for the two sys tems in thi s case may therefore be prac

tically the same. An automatically operated sub-station has an 

attracti ve sound, but the actual operati on of an a. c. road may 

show the desirability of attendance a t these points. 
A fact not touched upon at the Congress discussion, but one 

which seems to us worthy of most careful consideration, is the 
fac t that current collection on our suburban systems is a seri

ous problem, especially with their continued development call
ing fo r higher speeds and the possibility of using trains of two 
or more cars. With the present trolley, the limit has practi

cally been reached with a single 40-ton car running at 60 miles 
per hour, whil e an unprotected third rail is a menace to con

t inuity of servi ce in our Northern States when the traffic is in

frequent. A protected third rail adds at least 50 per cent ~D 

the cost of a third-rail installation, and a first cost of some 
$10,000 per mile is a serious burden to throw upon a double
t rack s~burban system. With an alternating-current trolley 

operating at 2000 volts or 3000 volts, however, the possibility 
is offered of using some form of bow trolley which will not 

come off, and which will permit an increase in both the weight 
and speed of the train. The alternating-current motor system, 

therefore, may help solve the current-collecting problem, which 
has become so serious when considering large railway projects 
from the direct-current standpoint. 

Considerable stress was laid in the Congress speeches upon 

·the fact that alternating-current motors for suburban work 

possesses much greater advantages if they can run over exist
ing d. c. systems. The relative merits of potential control 

yersus series parallel were not entered into to any extent, and 

an article of considerable length could be written on this point 
alone. The three-phase motor was discussed and received 
stanch support from our foreign friends and scant courteous 

consideration from American engineers. Its constant-speed 
characteristics, the necessity of a double trolle"y, its poor power 

factor and limited torque all combined, in their opinion, to make 
it unsatisfactory for general railway work. The motor is well 

adapted to take care of specific cases, but has not the qualifica
tions demanded in general railway work. The a. c. commuta

tor motor practically duplicates the characteristics of the d. c. 

se ries motor, and hence is preferable to its three-phase com
petitor. 

Although the discussions at St. Louis were valuable 

as bringing together at one place considerable informa

tion on this subject, no entirely new light was shed 

upon it. That the alternating-phase series motor will occupy 
the places consigned to it by the eminent engineers who are 

responsible for its design there can be little doubt, provided t1ne 

commutation of these motors stands the test of time. That is 
the crucial point which every practical railway man is watch

ing with interes t, and which, to judge from their public utter

ances , is not worrying the designers of these motors to any 
extent. 

Economy in Use of Air 

Although the amount of power required to compress air for 
air brakes is a very small percentage of the total power used 

on an electric road, there is no reason why waste in this detail 

should be tolerated more than in any other. We have known 

of but a small number of informal tests made to determine the 

amount of power used in compressing air for electric railway 
cars, and these tests have mainly served to demonstrate what a 

great difference the adjustment of the brake shoes can make 

in the total air consumption. The amount of power used varies 

enormously from no other cause than difference in the amount 
of slack which must be taken up by the air-brake piston before 

the brakes•are applied. It is not difficult to see the reason for 
this when one considers that after the slack in the brake rig

ging has been taken up, the entire cylinder space behind the 

piston must be filled with air at the full braking pressure in 
order to apply the brakes. A few inches difference in piston 

travel will make a great difference in the air required to make 
a brake application. The point is to keep down the piston 
travel as much as possible by having as little slack as possible 

in the brake rigging, so that there is but little lost motion, and 

but little space between the brake shoes and wheels when the 
brakes are released. It will not do to carry this close adjust

ment of brake sho~s too far, however, because, as was pointed 
out in an article in a recent issue of this paper, there 
is frequently much play between journal boxes ~nd truck. 
frames, so that the car wheels are crowded together more 

I 
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closely immediately after the brakes have been applied than 
when running with the brakes off. If the brake shoes are ad
justed so as to be close to the wheels when the car is standing 
still immediately after the brakes have been applied, there is 
danger that brake shoes will bear on the wheels when the car 
is running, because the wheels are then spread further apart. 

Some figures giving the electrical energy consumed by the 
air-brake compressor on a 25-ton car in city service are given 
in another column; although, as we have said before, the con
sumption of air varies greatly, depending on the piston travel. 
These figures probably represent fair average conditions, as the 
tests \Yere made by an engineer whose practical knowledge of 
car equipment would not permit him to be led astray in this 
respect. In these tests the kw-hours per car-mile used for brak

ing averaged .064, which is probably about 3 per cent of the 
total power taken by the car, although figures are not given on 
the total power consumption of the car. Aside from the ques
tion of current cost, the amount of air required for braking is 
a very decided factor in the amount of repairs needed on mo
tors and compressors, as the repairs on motors and compressors 
should be somewhere near in direct proportion to the amount 
of air pumped. 

The Status of the "Third-Rail Systemt• 
It has been an open secret for some time that the old Nan

tasket third-rail line had been practically abandoned, but now 
comes the announcement that it has been stripped and definitely 
given up, which fact has naturally aroused considerable com
ment. The high-speed trolley line along the beach has not 
been discontinued, but only the section used by electrics and 
steam trains in common. An official of the New York, New 
Haven & Hartford Railroad is quoted as saying that the sys
tem was found impracticable, and that if electricity were used 
further as a motive power it would be in connection with elec
tric locomotives, the state of development of which did not 
yet warrant their introduction. 

For several years the third rail was a fetish among electric 
railway men, and it was expected to work miracles at short 
notice. As usually happens in this work-a-day world, the 
miracles were not forthcoming. There was in fact no good 
reason to expect them. Nevertheless, we think that our friends 
of the daily press are making too much of a rather small mat
ter. It is nothing unusual to find a new method of special 
rather than general applicability, and on the whole, one should 

be thankful for the suc<:ess instead of lamenting the fact that 
success is not universal. As a matter of actual experience, the 
third-rail method of supply has done and is doing remarkably 
well in the situations in which success could reasonably be an
ticipated. On elevated roads and in subways, wherever in fact 
a third rail could be efficiently insulated, it has done its work 
admirably. It has even done passably well in special service 
along private rights of way, although for such service it has 
seldom had the preference over the overhead trolley system. 
Converted steam railroad lines have usually adopted the third 
rail instead of the trolley on account of collection difficulties 
with the latter, but while the third rail has answered the pur
poses for which it was installed, and is the only practical 
conductor for heavy traction under d. c. working, it can hardly 
hl' considered as entirely satisfactory on lines ha ving infre
quent traffic. 

The center third rail as installed at N antasket was laid very 
low down, barely clearing the ties, and upon wooden insulator5. 
Using a center rail, this cramped construction was necessary 

to escape the fire boxes of some of the locomotives, but the 
wooden insulators were decidedly risky. Even though such a 
line can be operated where the leakage is severe, bad insulation 
is bound to make trouble sooner or later. The wonder is that 
the system lasted as long as it has under the circumstances. 
Although a third rail placed laterally and suitably insulated is 
success ful from an operative standpoint, when thus placed it is 
very difficult to arrange for a complicated system of tracks, 
and is highly dangerous unless in some way protected. Ter
minal yards present serious and almost forbidding complica
tions, to be overcome only by great skill in planning the condi
tions of operation, so that steam roads have naturally hesi
tated to adopt the plan even in its latest forms, which are 
vastly improved over the abandoned Nantasket system. On 
the other hand, when large power is required, the third rail 
with its ample contact surface and simple form of collector is 
very attractive in spite of the difficulties which beset it. It has 
long been clear, however, that it constitutes a special device 
of electric traction rather than a general method. 

1 he Congestion Point in Car Headway 

In connection with the handling of St. Louis Day crowds at 
the Exposition, a point comes up which is not very well under
stood by the general public, and possibly only by those street 
railway men who have had to do with operating cars on very 
short headway in the largest cities. T he point is, that increas
ing the number of cars on a given street or route beyond a 

certain point, instead of increasing the number of passengers 
which can be carried per hour, actually decreases the number 
because of the congestion which it creates and the interference 
of one car with another. For example, on the Olive Street 
line in St. Louis, which is the one receiving the heaviest 
World's Fair travel, it has been found that a headway of about 
twenty-five seconds between cars is the shortest that is feasible 
if cars are to maintain their schedule speed of about 9 miles 
per hour for the round trip between Fourth Street in the down
town district and the loop at the Fair grounds. If more cars 
are put on the line so that the headway is less than twenty-five 
seconds, the same schedule speed cannot be maintained because 
of the interference of one car with another at stopping points. 
By decreasing the speed, cars can be operated on a shorter 
headway than twenty-five seconds and, consequently, more 
passengers can be carried per hour, provided there are no de

lays, but there comes soon a point where an increase in the 
number of cars will not result in any shortening of the head
way-that is, cars will have to move on such a slow schedule 
that no more cars can be operated past a given point in a 
minute than could be operated if fewer cars were on the line 
and the schedule were made faster to allow them freer move
ment. The point where an increase in the number of cars on 
a line ceases to cause an increase in the number of cars oper
ated past a given point in a given time may be called the "con
gestion point" in car headway, beyond which we cannot go. 
However, this congestion point is not reached until after sched
ule speed has been materially reduced from what it ordinarily 
is on all but the most congested streets. The fact that some 

streets are so congested that it is impossible to operate except 
at a very slow speed, fits in very well with the fact that usually 
it is on such streets that it is desirable to operate the largest 
number of cars, but on the other hand, it is likely to be the 
case that the very fact that there are so many cars on the 
street causes the con~estion which necessitates th e slow speed. 
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PASSENGER STATIONS AND ENGINEERING D:t'l'AILS OF 
THE NEW YORK SUBWAY SYSTEM 

The approaching completion of the great subway system of 
the Interborough Rapid Transit Company, New York, is sur
rounded by the extreme interest that attends the successful 
accomplishment of an enterprise of so great a magnitude and 
of so difficult a nature. While the work of construction was 
only begun something over four years ago, ground having 
first been broken in March, 1900, work of construction upon 
the colossal undertaking is now practically completed, experi
mental trains are running, and within a short time actual oper
ation will be attempted. Articles will be published in an early 
issue on the power station, signal system and rolling stock, 
whi le in this number particulars are given of the passenger 
station s and general condition of the work. 

The construction of the sub,vay rapid transit system in New 

KIOSKS AT COLUl\IBUS CIRCLE 

York is one of the most interesting and wonderful undertak
ings of an elect ric nature that have of recent years been made. 
T he engineering difficulties met in the construction work were 
well nigh appalling. Towering buildings along the streets to 
be traversed had to be considered, whi le the streets themselves 
were a lready occupied with complicated networks of sub-sur
face structures, such as sewers, water and gas mains, electric 
cable conduits, electric surface railway conduits, telegraph and 
power conduits, and many vaults extending out under the 
streets, occupied by the ' abutting property owners. On the 
surface were surface railway lines carrying the enormously 
heavy urban traffic of this city both night and day, while all 
the thoroughfares in the lower part of the city were of course 
congested with vehicular traffic. All of these conditions added 
to the difficulties of construction, and it is accordingly greatly 
to the credit of the contractors that the work has been pushed 
so rapidly and is approaching completion with such a general 
harmony of details. 

As has been previously noted in the columns of the STREET 
RAILWAY JOURNAL, the general contract for the construction 
of the subway, system was let by the city to John B. McDonald. 
In the organization of the construction company, which was 
known under the title of "Rapid Transit Subway Construction 
Company," Mr. McDonald was assis ted by August Belmont, 

who, as president and active executive head, perfected the 
organization, collected the staff of engineers under whose 
direction the work of building the road was to be done, super
vised the letting of sub-contracts, and completed the financial 
arrangements for carrying on the work. 

The equipment of the road included, under the terms of the 
contract, the rolling stock, all machi'nery and mechanisms for 
generating electricity for motive power, lighting and signaling, 
and also the power house, sub-stations and the real estate upon 
which they were to be erected. The magnitude of the task of 
providing the equipment was not generally appreciated until 
Mr. Belmont took the rapid transit problem in hand. He 
foresaw from the beginning the importance of that branch of 
the work, and early in 1900, immediately after the signing of 
the contract, turned hi s attention to selecting the best engi
neers and operating experts, and planned the organ izat ion of 
an operating company. As early as May, 1900, he secured the 

services of E. P. Bryan, who 
came to New York from St. 
Louis, res igning as vice-presi-

,, dent and general manager of 
the Terminal Railroad Associa
tion, and began a study of the 
construction work and plans 
for equipment, to the end that 
the problems of operation 
might be antici)Jated as the 
building and equipment of the 
road progressed. Upon the in
co rporation of the operating 
company, Mr. Bryan became 
vice-president. 

In the spring of 1902 the In
terborough Rapid Transit Com
pany, the operating railroad 
co rporation, was formed by the 
interests represented by Mr. 
Belmont, he becoming presi
dent and active executive head 
of this company also, and 
soon thereafter Mr. McDonald 
assigned to it the lease or oper
ating part of his contract with 
the city, that company thereby 
becoming directly responsible 
to the city for the equipment 

and operation of the road. In the summer of the same year, 
the Board of Rapid Transit Railroad Commissioners having 
adopted a route and plans for an extension of the subway under 
the East River to the Borough of Brooklyn, the R~pid Transit 
Subway Co nstruction Co mpany entered into a contract with 
the city, similar in form to Mr. McDonald's contract, to build, 
equip ' and operate the extensio~. In January, 1903, the In
terborough Rapid Transit Company acquired the elevated rail
way system by lease for 999 years from the Manhattan Railway 
Company, thus securing harmonious operation of the elevated 
roads and the subway system, including the Brooklyn exten
sion. 

The incorporators of Interborough Rapid Transit Company 
were William H. Baldwin, Jr., Charles T. Barney, August Bel
mont, E. P. Bryan, Andrew Freedman, James Jourdan, Gardi
ner M. Lane, John B. McDonald, DeLancey Nicoll, Walter G. 
Oakman, John Peirce, Wm. A. Read, Cornelius Vanderbilt, 
George VI. Wickersham and George W. Young. The incor
porators of Rapid Transit Subway Construction Company were 
Charles T. Barney, August Belmont, John B. McDonald, Wal
ter G. Oakman and William A. Read. 

The builders of the road did not underestimate the magni
tude of the task before them. They retained the most experi
enced experts for every part of the work and, perfecting an 
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organization in an incredibly short t ime, pro
.ceded to surmount and sweep aside difficul 
ties. The result is one of which every citizen 
of New Y ork may feel proud. The stations 
and approaches are commodious, and the 
stations themselves furnish conveniences to 
passengers heretofore not heard of on intra
urban lines. There is a separate express 
service, with its own tracks, and the station s 
a re so arranged that passengers may pass 
from local trains to ex press train s, and vice 
versa , without delay and without payment of 
additional fa re. Special precautions have 
been t aken and devices adopted to prevent a 
failure of the electric power and the co nse
quent delays of traffi c. A n elec tro-pneu
matic block signal system has been devised , 
which excels any system heretofore used, 

VIEWS I N CIT Y HALL STATIO N 

and is unique in its mechanism. Special emergency an·cl fire
alarm sig nal systems a re installed throug hout the length of th e 
road. A t a few stations, where the road is not near the sur
fac e, improved escalators a nd elevators a re provided. T he cars 
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have been designed to preve nt 
danger from fir e. Strength , utility 
and co nveni ence have not a lone 
been co nsidered , but all parts of 
the rai lroad structures and equip
ment , stations, power house and 
elec trical sub-stations have been 
designed and constructed with a 
view to the beau ty of their appear
ance, as well as to their effi ciency. 

The ro utes in detail are as fo l
lows : Beginning near the inter
section of Broadway and P ark 
Row, one of th e routes of th e; ra il
road extends under P ark Row, 
Ce nter Street , New Elm Street , 
E lm Street , Lafayette P lace, 
Fourth A ve nue (b eginning a t 
Astor P lace). Park A venue, F orty
Second Street , and Broadway to 
125th Street, wh ere it passes 
out and over Broadway by an 

elevated structure to 133d Street , thence under Broadway 
again to and under E leventh A venue to F ort George, where it 
comes to the surface aga in at Dyckman Street and continues 
by viaduct over Nagle Avenue, Amsterdam Avenue and Broad
way to Bailey A venue, at t he Kingsbriclge station of th e New 
York & Put nam Railroad, crossing t he H arl em Ship Canal on 
a doubl e-deck drawbridge. T he length of this route is 13.50 
miles , of which about r _¾ miles are on viaduct. 

A nother route, branching from the above, begins at Broad
way near 103d Street and extends under 104th Street and the 
upper part of Centra l P ark to and under Lenox A venue, to 
142d Street, thence curving to the east to and und~r the Har
lem River at about r4c;th S treet. thence from the river to and 
under East T 49th Stre~t to a point near T hird A venue, thence 
by viaduct beginning at Brook Avenue over Westchester Ave
nue. the Southern Boulevard and the Boston Road to Bronx 
Park. The length of th is route is about 6.97 miles, of which 
about 3 miles are on viaduct. 

A t the Citv (Borough) H all there is a loop under the Park. 
F rom T 42d Street th ere is a spur nor th under Lenox A venue to 
T47th Stre~t. T here is a spur at Westchester arni Third Ave
nue connecti ng by via<iuct the Man hattan Elevated Railway 
division of Interborough Rapid T ransit Company with the 
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viaduct of the subway at or near St. Ann 's Avenue. The 
route of the Brooklyn extension connects near Broad
way and Park Row with the Manhattan-Bronx route, and ex
tends under Broadway, Bowling Green, State Street, Battery 
Park. \ Vhitehall Street and South Street to and under the 
East River to Brooklyn a t the foot of Joralemon Street, thence 
under J oralemon Street , Fulton Street and Flatbush Avenue to 

There is a storage yard under Broadway between 137th 
Street and 145th Street on the Fort George branch, another 
on the surface at the end of the Lenox A venue spur at Lenox 
Avenue and 147th Street, and a third on an elevated structure 
at the Boston Road and 178th Street. There is a repair shop 
and inspection shed on the surface adjoining the Lenox Ave
nue spur at the Harlem River and 148th-15oth Streets, and an 
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PRO FILE UF RAPID 1RANSIT RAILROAD , :\IANHATTAN AND llRONX LINES 

Atlantic Avenu e, connecting w ith the Brooklyn tunnel of the 
Long Island Railroad at that point. T here is a loop under 
Battery Park beginning at Bridge Street. The length of this 
route is about 3 miles. 

The routes iu :Manhattan and the Bronx, therefore, may be 
sa id to roughly resembl e the letter Y, with the base . at the 
southern extremity of Manhattan I sland, the fo rk at 103d 
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inspection shed at the storage yard a t Boston Road and 178th 
Street. 

The grades and curvature along the main line may be sum
marized as follows: The total curvature is equal in length to 
23 per cent of the straight line, and the least radius of curva
ture is 147 ft. The g reatest grade is 3 per cent, and occurs on 
either side of the tunnel under the Harlem River. On the 
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PROFILE OF BROOKLYN EXTENSION 

Street and Broadway, the terminus of the westerly or Fort 
George branch of the fork just beyond Spuyten Duyvil Creek. 
the terminus of the easterly or Bronx Park branch at Bronx 
Park. T he total length of the line from the City Hall to the 
Ki ngs bridge terminal is 13.50 miles, with 47.11 miles of single 
track and sidings. T he eastern or Bronx Park branch is 6.97 
mile s long, with 17.50 miles of si ngle track. The total length 
of the Brooklyn extension is 3.1 mil es, with about 8 miles of 
single track. 

From the Borough Hall, i11anhattan, to the Ni nety-Sixth 
Street station, the line is fou r-t rack. On the Fort George 
branch ( including rn3d Street station ) there are three tracks 
to 145th Street, two tracks to Dyckman Street, and then three 
t racks again to the terminus at Bailey Avenue. On the Bronx 
Park branch there are t\\'0 tracks to Brook Avenue. and from 
that point to Bronx Park there are three t racks. On the Lenox 
Avenue spur to 147th Street there are two tracks, on the City 
Hall loop one track, on the Battery Park loop two tracks. The 
Brooklyn extension is a two-track line. 

Brooklyn extension the maximum grade is 3.1 per cent, de
scending from the ends to the center of the East River tunnel. 
T he minimum radiu s of curve is 1200 ft. At each station there 
is a down grade of 2.1 per cent to assist in the acceleration of 
the cars when they start. 

The track is of the usual standard construction with broken 
stone ballast, timber crossties and rno-lb. rails of the American 
Society of Civil Engineers' sect ion . The crossties are selected 
hard pine. A ll ties are fitted with tie plates. All curves are 
supplied with steel in side guard rails. The frogs and switches 
a re of the best design and quality to be had, and a special de
sign has been used on all curves. At the Battery loop, at 
\\T estchester Avenue, at Ninety-Sixth Street, and at City Hall 
loop, where it has been necessary for the regular passenger 
tracks to cross., grade crossings have been avoided; one track 
or set of tracks passing under the other at the intersecting 
stat ion points. 

The contract for the building of the road contains the fol 
lowing somewhat unusual provision: "The railway and its 
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equipment as contemplated by the contract constitute a great 
public work. All parts of the structure where exposed to public 
sight shall therefore be designed, constructed and maintained 
with a view to the beauty of their appearance, as well as to 
their efficiency." 

It may be said with exact truthfulness that the builders have 
spared no effort or expense to live up to the spirit of this pro
vis ion. and that all parts of the road and equipment display 
dignified and consistent arti stic effec ts of the highest order. 
T hese are noticeable in the po,vt'r house and the electrical sub-

The station plans a re necessarily varied to suit the condi 
tions of the different locations, the most important factor in 
planning them having been the amount of available space. The 
platforms are from 200 ft . to 350 ft. in length, and about 16 ft. 
in width, narrowing at the ends, whi le the center space is 
larger or smaller, according to local conditions. As a rule, the 
body of the station extends back about 50 ft. from the edge of 
the platform. 

At express stations there are two island platforms between 
the express and local tracks, one for uptown and one for clown-
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PLAN OF TWENTY-EIGHTH STREET AND FOURTH AVENUE STATION 

sta tions, and particularly in the passenger stations. It might 
readily h ave been supposed that the limited space aml compara
tiv e uniformity of the underground stations would afford but 
little opportunity fo r architectural aml decorative effects. The 
result has shown the fallacy of such a supposition. 

Of the forty-eight station s, thirty-four a re underground, 
eleven a re on the v iaduct portions of the road, and two are 
partly on the surface an<l pa rtly und erground, an<l one is partly 
nn the ,._urface and partly on the viaduct. The undergrotmd 
stations are at the street intersections, and. with the excepti on 
of a few instances, occupy space under the cross streets. At all 
local station s ( except at noth Street and Lenox Avenue) the 
platforms are outsi <le of the tracks. At Lenox Avenue and 
1 1 oth Street there is a sing-le island platform for uptowr1 anti 
downtown passengers. 

town traffic. In addition, there are the usual local platforms 
at Brooklyn Bridge, Fourteenth Street and Ninety-Sixth Street, 
as shown in an accompanyi ng view. At the remaining express 
stations, namely, at Forty-Second Street and l\Iadison Ave
nue, and at Seventy-Second Street, there are no local plat
form s outside of the track s, both local and through traffic using 
the island platforms. 

The island platforms at the Brooklyn B riclge, Fourteenth 
Street , a11d Forty-Second Street and Madison Avenue, express 
stations are reache<l hy mezzanine footways from the local plat
form s, it having been impossible to place entrances in th e 
st reets imme<l iately over the platforms. At Ninety-Six th S treet 
there is an underground passage connecting th e local and 
island platforms, and at Seventy-Second Street there are en
t rances to the i~land platforms direct ly from th e street, whi ch 
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is made possible by the park area in the middle of the street, 
in which is built a commodious ornamental station building 
upon the surface. Local passengers can transfer from express 
trains and express passengers from local trains, without pay
ment of additional fa re, by merely stepping across the island 
platforms. 

A t Seventy-Second Street, at 103d Street and at I 16th Street 
and Broadway the station platforms are below the surface, but 
the ticket booths and toilet rooms are on the surface, this ar
rangement being possible a lso because of the park a rea avail
able in the streets .. At Manhattan Street the platforms are on 
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permits air to circulate and minimizes condensation on the 
surface of the ceiling and walls. 

The ceilings are separated into panels by wide ornamental 
moldings, and the panels are decorated with narrow moldings 
and rosettes. The bases of the walls are buff Norman brick. 
Above this is glass tile or glazed tile, and above the tile is a 
faience or terra-cotta cornice. Ceramic mosaic is used for 
decorative panels, friezes, pilasters and name tablets. A differ
ent decorative treatment is used at each station, including a 
distinctive color scheme. At some stations the number of the 
intersectin~ street or initial letter of the street name is shown 

on conspicuous plaques, at other sta

"' 
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tions the number or letter is in the 
panel. At some stations artistic em
blems have been used in the scheme 
of decoration, as at Astor Place, the · 
beaver; at Columbus Circle, the great 
navigator's Caravel; at I 16th Street, 
the seal of the near-by Columbia Uni
versity. The walls above the cornice 
and the ceilings are finished in white 
Keene cement. 
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!'LAN OF BROOKLYN BRIDGE STATION AND CITY HALL LOOP I ~ (c 
the viaduct, but the ticket booths and toilet rooms are on the !;f:"i 
s{1rface. The viaduct at this point is about 68 ft. above the JE§ 
surface, and escalators are provided. At many of the stations [J[g 
entrances h ave been arranged from the adj acent buildings, in :1 

addition to the entrances originally planned from the street. 
The entrances to the underground stations a re enclosed at 

the street by "kiosks" of cast iron and wire glass, as shown 
in the view on page 464, a nd vary in number from two to eight 
at a station. The stairways are of concrete, reinforced by 
twisted steel rods. At 168th Street, at 181st Street, and at Mott 
A venue, where the platforms are from 90 ft. to roo ft. below 
the surface, elevators are provided. 

A t twenty of the underground stations it has been possible 
to use vault lights to such an extent that very li ttle artificial 
light is needed. Such artificial light as is r equired is supplied 
by incandescent lamps sunk in the ceilings . Provision has 
been made for usi ng the track circuit for lighting in emer
gency if the regular lighting circuit should temporarily fail. 

The station floors are of concrete, marked off in squares. 
At the junction of the floors and side walls a cement sanitary 
cove is placed. The floors drain to catch basins, and hose bibs 
are provided for washing the floors . 

Two types of ceiling a re used, one flat, which covers the 
steel and concrete of the roof, and the other arched between 
the roof beams and girders, the lower fl anges of which are ex
posed. Both types have an air space between ceiling and roof, 
which, together with the air space behind the inner side walls, 

ti ngs. There a re t9ilet rooms in every station, except at the 
City Hall loop. Each toilet room has a free closet or closets 
and a pay closet, which is furnished with a basin, mirror, soa; 
dish and towel rack. The fixtures are porcelain, finished in 
dull nickel. The soil, vent and water pipes are run in wall 
spaces, so as to be accessible. The rooms are ventilated 
through the hollow columns of the kiosks, and each is pro
vided with an electric fan. They are heated by electric heaters. 
T he woodwork of the rooms is oak; the walls are red slate 
wainscot and Keene cement. 

Passengers may enter the body of the station without paying 
fare. The train platforms are separated from the body of the 
station by railings. At the more important stations , separate 
sets of entrances are provided for incoming and outgoing pas:
sengers, the stairs at the back of the station being used for 
entrances and those nearer the track being used for exits. 

An example of the care used to obtain artistic effects can be 
seen in the views of the City .. Hall station on page 465. The 
road at this point is through an arched tunnel. In order to 
secure consistency of treatment, the roof of the station is con
tinued by a larger arch of special design. At 168th Street, at 
181st Street and at Mott Avenue stations, where the road is far 
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beneath the surface, it has been possible to build massive arches 
with spans of 50 ft. over the stations and tracks. 

Five types of construction have been employed in building 
the road: (1) the typical subway near the surface with flat roof 
and I-beams for the roof and sides, supported between tracks 
with steel bulb-angle columns used on about 10.6 miles or 52.2 
per cent of the road; (2) flat roof typical subway of reinforced 
concrete construction supported between the tracks by steel 
bulb-angle columns, used for a short distance on Lenox Avenue 
and on the Brooklyn portion of the Brooklyn extension, and 
also on the Battery Park loop; (3) concrete lined tunnel us~d 
on about 4.6 miles or 23 per cent of the road, of which 4.2 per 
cent was concrete lined open cut work, and the remainder was 
rock tunnel work; ( 4) elevated road on steel viaduct used on 

tunnel, and on the Battery Park loop) the felt water-proofing 
has been made more effective by one or two courses of hard
burned brick laid in hot asphalt, after the manner sometimes 
employed in constructing the linings of reservoirs of water
works. 

The reinforced concrete construction substitutes for the steel 
roof beams, steel rods, approximating 1¾ in s. square, laid in 
varying distances according to the different roof loads, from 
6 ins. to 10 ins. apart. Rods 1,1/s ins. in diameter tie the side 
walls, passing through angle columns in the walls and the 
bulb-angle columns in the center. Layers of concrete are laid 
over the roof rods to a thickness of from 18 ins. to 30 ins., and 
carried 2 ins. below the rods, thus imbedding them. For the 
sides similar square rods and concrete are used and angle col-
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about 5 miles or 24.6 per cent of the road; ( 5) cast-iron tubes 
used under the Harlem and East Rivers. 

The general character of the flat roof I -beam construction is 
shown in the view on page 471. The bottom is of con
crete. The side walls have I -beam columns 5 ft. apart, between 
which are vertical concrete arches, the steel acting as a sup
port for the masonry and allowing the thickness of the walls 
to be materially reduced from that necessary were nothing but 
concrete used. The tops of the wall columns are connected by 
roof beams which are supported by rows of steel columns be
tween the tracks, built on concrete and cut stone basis form
ing part of the floor system. Concrete arches between the 
roof beams complete the top of the subway. Such a structure 
is not impervious, and hence, there has been laid behind the 
side walls, under the floor and over the roof, a course of two 
to eight thicknesses of felt, each washed with hot asphalt as 
laid. In addition to this precaution against dampness, in three 
sections of the subway (viz: on Elm Street between Pearl and 
Grand Streets, and on the approaches to the Hr-irlem River 

BROOKLYN BRIDGE STATION 

umns 5 ft. apart; the concrete of the side walls is from 15 ins. 
to 18 ins. thick, and the rods used are of both square and twisted 
form. 

In front of the water-proofing, immediately behind the steel 
columns, are the systems of terra-cotta ducts in which the elec
tric cables are placed. The cables can be reached by means of 
manholes every 200 ft. to 450 ft., which open into the subway 
and also into the street. The number of these ducts ranges 
from 128 down to 32, and they are connected with the main 
power station at Fifty-Eighth and Fifty-Ninth Streets and the 
Hudson River by a 128-duct subway under the former street. 

The construction of the typical subway has been carried on 
by a great variety of methods, partly adopted on account of th e 
conditions under which the work had to be prosecuted and 
partly due to the personal views of the different sub-contrac
tors. The work was all done by open excavation, the so-called 
"cut and cover" system, but the condition s varied widely along 
different parts of the line. and different means were adopted 
to overcome local difficulties. The distance of th e rock surface 
below the st reet level had a marked influence on the manner 
in which the excavation of the open trenches could be made. 
In some places this rock rose nearly to the pavement, as be
tween Fourteenth and Eighteen Streets. At other places th e 
subway is located in water-hearing loam and sand, as in the 
stretch between P ea rl and Grand Streets, where it was neces
sary to employ a special design for the bottom. 

This part of the route includes the form er site of th e anci ent 
Collect Pond, familiar in th e early hi story of New York, and 
the excavation was through made ground, the pond having 
been filled in for building purposes after it w;1 s ::1 hand oned for 
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supplying water to the city. The excaYations through Canal 
Street ., adjacent, were also through made ground, that street 
having been at one time, as its name implies, a canal. 

From the City Hall to N inth Street was sand. presenting no 
particular clifficulties, except through the territory just men
tioned. At U nion Square rock was encountered on the west 
side of Fourth Avenue from the surface down. On the east 
side of the street, howeve r, at the surface ,yas sand , which ex
tended 15 ft. down to a sloping rock surface. T he tendency of 
the sand to a slide off into the rock excavation required great 
ca re. The work was done, however. without interference with 
the st reet traffic, which is particularly heavy at that point. 

The natural difficulties of the route were increased by the 
network of sewers, water and gas mains, steam pipes, pneu
mati c tubes, electri c conduits and their accessori es, which 
fill ed the streets; and by the surface railways and their con
duits. In some places the columns of the elevated railway had 

1mes to Bronx Park on the eastern, a total distance of about 5 
miles. The three-track viaducts are carried on two-column 
bents where the rail is not more than 29 ft. above the ground 
level, and on four-column towers for higher structures. in 
the latter case, the posts of a tower are 29 ft. apart transversely 
and 20 ft. or 25 ft. longitudinally, as a rule, and the towers 
a re from 70 ft. to 90 ft. apart on centers. The tops of the 
towers hav e X-bracing and the connecting spans have two 
panels of intermediate vertical sway bracing between the thre.e 
pairs of longitudinal girders. In the low viaducts, where 
there are no towers, every fourth panel has zig-zag lateral 
bracing in the two panels between the pairs of longitudinal 
gi rders. 

The towers have columns consist ing, as a rule, of a 16-in. x 
7-16-in. web plate and four 6-in. x ¾-in. bulb angles. The 
horizontal struts in their cross-bracing are made of four 4-in. x 
3-in. angles, latticed to form an I-shaped cross-section. The 

SIDE \' IE\V OF MAN HATTA N VIADUCT 

to be shor ecl up temporarily. and in other places the subway 
passes close to the fou nd at ions of lofty buildings, where the 
construction needed to insure the safety of both subway and 
bu ildin gs ,,as quite intricate. As the subway is close to the 
su rfac e along a considerable part of its route, its construct ion 
involY ecl the reconstruction of all the underground pipes and 
duc ts in many µlaces, as well as the removal of projecting 
Yaults and buildings. and, in some cases. the underpinning of 
their walls. T he concrete lined tunnel work involved one of 
the most difficult problems. The tunnel was driven through 
~olid rock between T hirty-Third Street and Forty-S econd 
Street. bet,,een 104th Street and Broadway, and I 10th Street 
and Lenox Avenue on the east side branch , and between 157th 
Street and Fort George on the Fort George branch, the latter 
heing the second longest double-track rock tunnel in the United 
States. the Hoosac tunnel being somewhat longer. 

The elevated viaduct construction extends from 125th Street 
1 (I 1 33d Street and from Dyckman Street to Bailey A venue on 
the western branch , and from Brook and Westchester Ave-

X-bracing consists of single 5-in. x 3,½ -in. angles. The tops 
of the columns hav e horizontal cap angles on which are riveted 
the lower flange s of the transverse girders; the end angles of 
the gi rder and the top of the column are also connected by a 
riveted spli ce plate. The six longitudinal girders are web
riveted to th e transverse gi rders. The outside longitudinal 
g irder on each side of the viaduct has the same depth across 
the tower as in the connecting span, but the four intermediate 
lines are not so deep across the towers. In the single trestle 
bents th e columns are the same as those just described, but 
the diagonal bracing is replaced by plate knee-braces. 

The Manhattan Valley viaduct on the west side line, which 
spans the ravine-like depression at that point, has a total length 
of 2174 ft. Its most important feature is a two-hinged arch of 
168½-ft. span, which carries platforms shaded by canopies, 
but no station buildings. The statici'n is on the ground be
tween the surface railway tracks. Access to the platforms is 
obtained by means of escalators. It has three lattice-girder 
two-hinge ribs 24½ ft. apart on C'enters, the center line of each 
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r ib being a parabola. Each half r ib suppor ts six spandrel posts 
carrying the roadway, the posts being seated directly over ver
tical web members of the rib. The chords of the ribs are 6 ft . 
apart and of an H -section, having four•6 -in. x 6-in, angles and 
six 15-in. flange and web plates for the center rib, and lighter 
sections for the outside ribs. The arch was erec ted without 
fa lse work. 

The viaduct spans of either approach to the a rch a re 46 ft. 
to 72 ft . long. All transverse girders are 3 I ft . 4 in s. lon g, and 
have a 70-in. x ¾-in web plate and four 6-in. x 4-in. angles. 
T he two outside longitudinal girders of deck span s a re 72 in s, 
deep and the other 36 in s. A ll a re ¾ 111 . thick. and their fo u r 

ECONOMY IN RAIL CUTTING 

A lmost every la rge piece of track construct ion upon a mod
ern street ra il way involves the laying down of a certain amount 
of specia l work. E ven if the job is simply one of double- track
ing a city route, it is rare indeed to encounter no cross-overs, 
switches or Y's to break the smoothn ess of a straight run over 
the lin e, while curves are to be expected on a lmost all routes. 
It has grown to be a practice among man y compan ies, th ere
fo re, to order their special work direc tly from the manu fac
turers, and there is no doubt that a great deal of tim e and labor 
during installa tion is saved in th is way. 
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flange angles vary in size from 5 ins. x 3.1/z ins. to 6 ins. x 6 ins .. 
and on the longest spans there are flan ge plates. At each encl 
of the viaduct there is a through span with 90-in. \\·eh longi
tudinal girders. 

Each track w:ts proportion ed fo r a dead load of 330 lbs. per 
lineal foot and a li ve load of 25,000 lbs. per axle. T he axle 
spacing in the truck was 5 ft ., and the pairs of axles were 
a lternately 27 ft. and 9 ft . apart. The traction load was taken 
at 2 0 per cent of the live load. and a wind pressure of 500 lbs. 
per lineal foot was assumed over the whole structure. 

•• 
A movement is now on foot to organi ze a company for the 

purpose of building an electric railway at Rosario, a city of 
ahou t r 22 ,000 inhabitants, in th e P rovince of Santa Fe, 
A rgen tina. 

At the same t ime it is nearly a lways necessary in laying 
t rack to bend or cut certain rails, and appl iances of this char
ac ter fo rm a pa rt of the tool equipment of every well organized 
t rack gang. Formerly the accepted method of cutting off ra ils 
was the laborious proces s of hacksawing, but th is slow and 
t~dious operation has been considerably bettered by the intro
duction of the ci rcular rail saw operated by cranks and adjust
able fo r any desi red angle of cutting. 

In cases where power is avai lable at the trolley wire, there 
would seem to be an opportuni ty for considerable economy to b~ 
gained by driv ing such saws by ½-hp 500-volt motors, thereby 
doing away with the services of at least one man a t the crank. 
The cost of power for thi s work would be almost insignificant, 
and th e motor itself should not cost much over $100 complete , 
with gearing, rheostat and some sort of foh -pole arrangement 
for making contact with th e troll ey wire. 
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GENERAL DESIGN AND FINISH OF THE MODERN 
INTERURBAN CAR 

BY EDWARD C. BOYNTON 

The general dimensions of interurban cars have gradually 
increased until the present standard approx imates very closely 
those of a standard steam passenger coach. The following may 
be said to be average dimensions: 

Length over corner posts . ...... . ... . 
Length over buffers. . . . . . . . . . . . . .. . 
Extreme width outside . . .......... . . 
Height-top ofrail to top of roof. .... . 
Weight of car body . ............... . 

I nteru rban . Steam 
E lect ric Car Passenger Coach 

40 ft. 
50 to 52 ft. 
8 ft . 6 in. 

13 ft . 
30,00 0 lbs. 

60 ft . 
70 ft. 
IO ft. 

14 ft. 3 in. 
4 0 ,000 lbs. 

F ig. I is a side elevation and seating plan of a type of inter
u rban car built bu t a short time ago. and many such cars a re 

modern interurban car. The principal dimension's are given on 
the drawings. The body weighs about 28,000 lbs. The in
terior is divided, as shown, into a passenger and a smoking 
compartment, and the total seating capacity is fifty-four. 

On a long interurban line the necessity for a smoking com
partment is evident. On many roads a baggage compartment 
is also an absolute necessity, and there are cars in service con
taining all three compartments, but more often we find the bag
gage and passenger compartments, where the smokers are· al
lowed to occupy the former, and even seats or benches are pro
vided for them, which can be folded up against the side of 
the car. 

The side and end windows are guarded on the outside by 
five iron tube guards held by suitable brackets, which are 
hinged so that they may be dropped down for the proper clean
ing of the windows. 

On cars which are to be used where the winters are some
what severe, extra sashes are provided for the side windows, 
which a re put on in place of th ese guards in winter, and they 

28 ft. over end sills Strt-et Ry.Journal 

jr 1•·',' 

~l ] 
-- . . , ----,~ - ~ I : - --

r 
I 

I 1~ 1/i ! 
: 

I 

I 

""' il!:,--~ I .. 
""=-- ..,!, 6------ ~ 6------ - '-=-- : 6------

- ~- ----- ---- ---- -- - ----- -- ~ 

)\W - r T- r,- ~- - ~- -
/ 

I 

i; : 

~~ 
I 

~- ..,,, -- -- ------ -- : 
I 

,_ -- - - -

Sll eet R) .Journal 

FI G. 1.-PLAN AND SIDE E L E VATION OF I NTERUR BAN CAR OF SEVERAL ¥EARS AGO 

still in service. It wi ll be noticed that the interior of the car 
is one compar tment and there are no vestibules. T here a re 
two means of enter ing the car-at one side of each plat fo rm. 

F ig. 2 is a photo-engraving of the interior of a similar car. 
T he ceiling is three-ply bird's-eye maple in the natural color 
and varnished. All moldings, panels, doors, etc., are varn ished 
cherry. Register rods, signal cords and strap hanger s ar e just 
inside the deck si lls. The lighti ng is by electr ic lamp clusters 
along the center line of the ceiling. The seats upholstered in 
rattan. T he floor mats are the stat ionary wooden slat s. The 
hea ting is by electric heaters under the seats. It is easily seen 
that the whole interior finish is of a perfectly plain, inexpen
sive style. 

T h is car is 28 ft. long over end sills, and 3 8 ft . 6 ins. over all. 
Tt is 8 ft. 3 ins. wide, and the body weighs, approximately, 
17,00 0 lbs. The seating capacity is fo rty. The motor equip
ment may be of suffici ent power, and the gearing such as to 
drive it at a speed of 40 m. p. h., but the general design is fa r 
too light for the high-speed interurban service now demanded 
in many parts of the country. 

In Fig. 3 is shown the side elevation and seating plan of a 

serve to keep the temperature of the car much more comfort
able. On some of the Northwestern steam roads cars are in 
use w ith three window sashes, in the coldest weather. 

T he system of heating a modern interurban car is usually 
ho t water, the heater being placed at the left of the front plat
fo rm when the car is single-ended-i. e., runs in one direction 
only; or sometimes next to the partition separating the smok
ing or baggage compartment from the passenger. 

T he pri ncipal reason for the use of hot-water heat in prefer
ence to electric, in a large car, is undoubtedly economy. In 
such a car the temperature must be kept between 60 <legs. and 
7 0 <legs. A s it requires from 20 amps. to 30 amps. at 500 volts 
to maintain that temperature under average conditions, and if 
we assume the cost of power to be about I cent per kw-hour at 
the car, it is readily seen that IO to 15 cents per hour for heat 
is very much above the cost of hot water. 

Considerable improvement has been made in the method of 
lighting the ca r. Not only have the number of lights been in
creased, but attention has been given to the proper distribution 
of light, and, when possible, to its artistic arrangement. The 
lights are frequently placed along the deck sills, one over each 
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seat, or when the design of the ceiling permits, they are ar
ranged in arches from side to side. Some cars have recently 
been lighted with small enclosed arc lamps. The finest effect 
in car lighting can be seen in certain Pullman sleeping or din
ing cars where the steam train is electric lighted. 

The photo-engraving, Fig. 4, shows the interior of the mod
ern interurban car. The two styles of ceilings most used arc 
the Empire and the semi-Empire ; the engraving shows the 
latter . They are made of three -ply or five-ply veneer , painted 
and tinted in some shade of green or blue, and decorated in 
gold. All of the interior , fini sh of the ca r , panels, doors. sash 

and wrecking tools, consisting of the usual saw, axe, sledge 
and bar. 

S tandard railway signal lamps, burning oil , and signal fl ags, 
with proper sockets fo r holding either at the ends of the ca r ; 
iron cuspidors fo r the smoking compartment, a manila floor 
mat for the entire length of center aisle, removable rubber 
mats for vestibu les, a motorman 's tool box and switch irons, 

FIGS. 2 AND 4.- I NT E RIOR OF OLD AN D NEW TYPES OF I NTERU RBAN CA RS 

and a ll moldi ngs a re of solid dark mahogany, in natural color , 
varnished and rubbed down in pumice stone and oil, to a smooth 
dead finish. A ll metal trimmings are highly polished bronze. 
The seats shown in the engraving are the lates t type, high back, 
reversible, with head roll and bronze corner grab handles, the 
latter making hanging straps unnecessary. The sea ts a re up
holstered in white rattan, which many prefer, principally for 
sanitary reasons. P robably as many cars have the seats up-

-~:; 'o"---t- --- - - -- - ----------., - 4o'o"-

steel spring clips and floor sockets for the latter being pro
vided in the vestibules. Illuminated destination signs, visible 
day or nigh t, a re now coming into general use. T hey are 
usually outside the vestibule below the windows and at one side 
of the center. A rc headlights and trolley catchers a re also 
provided. 

A ll high-speed interurban ca rs are now equipped with some 
form of air brake, as they are far too heavy to be continually 

F I G. 3.-SID E ELE VATION AND PLAN OF MODERN I NTERU RBAN CA R 

holstered in da rk g reen or blue or crimson plush. The register 
rod is in the usual position, and the signal cord supported by 
hangers over the center aisle. Push buttons are placed in each 
side window panel, connected to electric bells at each end. 

An improvement long needed and now generally included in 
the equipment, is the continuous parcel or basket rack, shown 
along each side above the windows. Other important improve
ments or additions are toilet room, ice water, fire extinguishers 

braked by hand. The amount of powe r provided varies from 
2 00 hp to 400 hp , dependent upon the weight and speed. T he 
system of controlling the motors in the l: igher powered cars is 
usually the multiple unit, regardless as to whether they are to 
be run in trains or not. This relieves the platforms of the 
weight of a heavy controller, places the latter under the car, 
where it is better able to carry it, and where there is room. 

Some cars have been recently built with the above .,;;ystem 
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ui con trul and with solid ves tibules, allowing no means for 
passing between cars should they be run in trains. 

A marked improvement has been made in car wiring, which 
consists in separating the power wires instead of placing them 
in cables, and running each wire in its own fireproofed duct or 
molding under the car. 

The painting of the outside is now according to the M. C. B. 
specifications , and the colors usually adopted are the same as 
now used by steam roads. 

TRAINING THE NON-COMMISSIONED OFFICERS OF ENGI
NEERING 

Montreal , Canada, Sept. 7, 1904. 
E DITORS STREET R AIL w A y JOURNAL : 

I have been much interested in reading your editorial on the 
subject of technical education for railway men, and find myself 
ve ry much in agreement with you. I am the more interes ted 
in this because, in Britain, we have a g roup of men whose ideas 
of technical education a re well se t out by your remark :-"There 
is a tendency to train too many men fo r the duties of the cap
tain at the expense of good hard drill in the work of the lieu
tenant and engineers, not to mention the lower grades." T o 
put it in my own way, the theoretical tra ining of the "non
commissioned" officers of enginee ring is in danger of being 
overlooked. It is in evening classes that these men usually 
receive their theoretical instruction, and yet, although excellent 
work has been done in the past, there is a tendency at the pres
ent time to starve technical institutions, polytechnics, me
chanics' institutes, etc., where such evening classes are mainly 
carried on. It is easy to see that thi s has come about from 
the fac t that the experts on representative bodies cont rolling 
educational expenditure a re mostly those who get their living 
entirely by teaching.. In Bri ta in technicological teachers and 
part-time men generally begin to fee l that they are not getting 
fa ir play, and indeed attempts at some kind of organiza tion are 
now being made in order to place their views before the edu
cational authorit ies. 

F or some fi ve years I have been engaged in lecturing to 
third-year electri cal engineering evening students at the North
ampton Institute or City Polytechnic, London, and ve ry much 
of the success whi ch I have had, has been due to the fact that I 
have been able to give data of problems and events whi ch have 
cropped up in my every-day professional work. At the City 
P olytechnic we are fo r tunate in having as pri ncipal Dr. 
Mullineux Walmsley ( who, by the way, has recently been on 
an educational tour through the United S tates). and he is one 
of those who believes that all technical educational institutions 
should be pa rtly staffed by men engaged in outs ide work. 

Take the simple case of mechanical drawing and machine 
construction, surely the best man to teach thi s is a leading 
draughtsman in some local manufacturing concern . I remem
ber that when I attended evening classes some seventeen years 
ago, my teacher was a leading draughtsman with the well
known fi rm of Smi th, Beacock & Tannett, of Leeds. Being a 
tool-making firm, it followed that the examples we had given to , 
us were largely in connection with the design of machine 
tools. As it happened I was engaged during the day on loco
motive work, and this combination of practical work in engine 
building and theoretical inst ruction in design of machine 
tools was to me a great advantage. In the case of elec
t r ical engineering one institution in any particular town mi ght 
have as its lecturer a man engaged in running an electric ligh t
ing and power or traction system, while another institution 
would probably have as its instructor an expert in dynamo ma
chine des ign, or they could both be engaged at the same insti
tution. Students or improvers would thus have an opportunity 
of learnin~ somethin~ out~ide of their re~ular daily work, for 

the central station assistant could attend the dynamo design 
class, and vice versa. 

W e have in Britain at the present time a strong movement 
in favor of what is called the "sandwich" system of engineer
ing training, whereby a man goes to college for six months 
and to the works for the next six months; he again returns to 
college and then to some other or the same works, and so on, 
the complete course extending over four or five years. There 
appears to be a consensus of opinion that this is an excellent 
method of training, but the difficulty is to get engineering firms 
who will be troubled with a batch Df students coming in and 
going out of their works every six months. Clearly, if there 
is anything in this "sandwich" system, then the combination of 
theory and practice by evening classes is all in the right direc
tion, and instead of the institutions where they are carried on 
being starved financially, they ought to be helped with a most 
liberal hand. The very fact that, as I said above, they are 
largely engaged in training the "non-commissioned" officers of 
engineering ( the backbone of engineering), calls for liberal 
treatm ent. It will not do to allow educational matters, at any 
rate technological education, to be entirely in the hands of the 
purely academical man, as I fear is the case in my own coun
try, and perhaps may be in· yours unles s the movement is 
checked. 

With you, th e college prokssor does outside consulting work, 
and in this way, to some extent, keeps in touch with practical 
work. \ Ve have a little of thi s, but, generally speaking, it is 
discouraged , as there is a tendency to disabuse, and the stu
<lent's interes ts may suffer. It seems to me that the professors 
and full -time men should teach principles, and there should be 
attached to every ins titution a certain number of outside men 
to give regular courses of lectures and <lemonstrations on prac
ti cal subj ects. Given proper encouragement and recognition, 
and let me also whi sper , "adequate remuneration," there is no 
reason why good men should not be attracted and another im
por tant link fo rged between theory and practice. 

It may be said that those engaged in prac tical work could 
not be expected to give data of their eve ry-day problems and 
work, but I do not anticipate any difficulty in this. Scientific 
men and enginee rs have no secrets, and , in any case, it is easy 
to give useful in fo rmation without going into personal or com
mercial details. Consulting engin.eers travel around the coun
try to an unusual degree, and are constantly seeing and in
specting new engineering works. A detailed description of 
such makes an interesting break in a course of lectures ; at any 
rate, I find thi s so with my own students. 

Another useful feature -of thi s employment of outside pro
fess ional men is that they are frequently able to advise the 
students on impor tant points affecting their career. On the 
question, fo r example, as to whether it is advi sable to move 
from one branch of engi neering work to another, or to go 
abroad, and so on. E . KILBUR N SCOTT. 

T he Big Four Railroad (steam) has started a rate war 
against the encroachm ents of the Appleyard system of traction 
lines in Central Ohio. It is directed particularly at the division 
between Dayton, Springfield, Urbana and Bellefontaine. The 
steam road recently improved its train service between these 
points, giving fi ve trains each way a day, and it has cut its 
rates about 50 per cent to meet those of the traction lines. 

Street railway· men in the vicinity of Worcester, Mass., are 
telling an interesting story of an electric car on the Uxbridge 
& Blackstone Street Railway being held up by a countless num
ber of potato bugs ( Colorado beetles) crawling over the tracks. 
So many bugs were migrating from a potato field near the 
roadbed that the crew had to get out and shovel them off the 
track. The progress of the car was interrupted for ten 
minutes. 
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NOTES FROM MONTREAL CANADA 

Many interesting innovations are in vogue upon the lines 
and at the shops of the Montreal Street Railway Company, 
Montreal, Canada. A general policy of improvement has, dur
ing the past year, been in force upon its system, much work 
of line and track reconstruction having recently been carried 
out. Considerable attention has also been given to shop work 
Ly this company, one of the best equipped street railway shop s 
in Canada having been equipped for the maintenance of its 
equipment, which at present embraces over 700 cars. 

An interesting departure in line construction work upon the 
system is to be noted in the use of old steel girder rails for 
poles in span-wire construction in the outlying districts of the 
city. Permanent way practice was formerly in this city to use 
grooved girder rails, but these a~e being replaced by 9-in. 90-lb. 
T-rails, which have been found more suitable to the pre
vailing conditions of operation. And in the reconstruction of 
the overhead line work, the availability of the discarded rails 
for poles was suggested as a result of the desire for very rigid 
and permanent construction. 

The former girder rails were laid with cast-welded joints, 
and in sawing the rails to remove them, the weld sections were 
left one upon the end of each 30-ft. rail section. In adapting 
the rails for use as poles, these bulky cast-welded joint sections 
at the one end proved particularly adaptable and were found 
convenient in making foundations, this end being placed about 
3 ft. in the ground and surrounded by a binder of concrete. 
The holes are often cut in solid rock and, in placing th e pole, 
were lined with loose pieces of stone, into and around which 
the concrete was tamped solid and allowed to se t. The result 
is that of a very strong construction. the entire contents of the 
hole uniting into one solid mass. 

The rail s are all set with their bases toward the sidewalk, 
this arrangement being adopted for the sake of appearances; 
in some sections of the city where the streets a re extremely 
narrow, the poles are set within the sidewalk, in which case 
the head of the rail is brought away from the tracks, while in 
the usual construction, where the pole is located between the 
sidewalk and the curb, the head of the rail faces toward the 
track. The groove in the head of the rail is in all cases filled 
in with wooden strips, milled to exactly fit the same, and bolted 
therein by stove bolts. Each rail is surmounted by a capp ing 
of more or less ornamental nature, several types of caps having 
been tried, although one of rather plain outline has the prefer
ence. The span wire is carried by an iron-strap connection 
near the top of the pole, which surrounds the pole and receives 
the eye of the strain insulator. 

In the shops a t Hochelaga many interesting innova ti ons are 
also to be found in the form of improved metpods. One of th ese 
is in connection with th e compressed air piping for the cleaning 
of armatures and other electrical apparatus when sent to the 
shop for repai rs. This is, of course, in accordance with the 
latest practi ce in elec tric railway shops, the great ancl im
portant possibiliti es of removing accumulated dirt, grease, etc. , 
otherwise inaccessible, being very well known. 

The novelty in this connection lies in convenient and handy 
system of service piping from which the hose connections a re 
made. Service delivery pipes from the compressor and storage 
tank are carried along the back of each bench in the electrical 
repair department and are provided with an outlet in front of 
each workman. The hose connections are made through spe
cial quick-acting couplings which were designed and built at 
the shops, and are interesting. They consist of brass sleeves, 
one fitting within the other, the male connection on the station
a ry delivery pipe, while the portion on the hose is the fema le 
fitting. In coupling, these are arranged to clamp together by 
projecting pins upon the outside of the male portion, fitting 
within spiral grooves in the body of the female fitting, by which 

they may be brought together as tightly as may be desired, aml 
very quickly also, th e pin and groove method of clamping thus 
eliminating th e use of screwed connections. .A leather washer 
prevents leakage. 

T hi s arrangement makes the air supply so readily accessible 
in all parts of the shop that there can be no possible excuse for 
not using it and thus turning out electrical repair work not 
thoroughly cleaned. The value of this is particularly noticeable 
in the clea ning of stripped armatures, where it 1s important that 
they be perfectly clean before painting, preparatory to winding. 
On a rmatures that are not rewound, but need only sli ght re
pairs, wonderful resu lts are found possible in removing accu
mulated dirt and grease Ly air pressure. 

A nother interesting device which originated at the shops is 
a jig for use in straightening armature shafts without remov
ing them from the lathe. It is the practice there to center up 
in the lathe every armature that comes to the shop and true off 
its commutator; in doing this any irregularity in alignment of 
the armature shaft is readily noticeable, and it is arranged to 
t rue them without the trouble of removing from the lathe. 
This is accomplished by a special hea ting blast torch and 
straightening clamp b):' which the slightest irregularity may be 
removed with ease. 

The clamp consists of a block which is laid across the lathe 
ways to rece iYe th e downward pressure of the straightening, 
and a specia l yoke which hooks under the outside edges of the 
bed so as to straddle the work. T he yoke is provided with a 
pressure screw, with swiveling block at its lower end, by which 
pressure is appl ied to the shaft. vVhen this yoke is in position 
the heating torch flame is direc ted toward the bent portion and 
the pressure applied as required. A sheet metal enclosure is 
in this case used to surround the bent portion of the shaft and 
retain the hea t of the torch as much as possible, as a result of 
which the shaft is always found to heat very quickly, so that 
a minimum of heat is transmitted to the core. The bending is 
usually done at black heat, raising to reel heat being found un
necessary. 

Other innovations are to be found in the use of a convenient 
little truck of somewhat different design. from the usual, fo r 
t ran sporting· armatures around the shop fl oor; this permits the 
rul e that th ey shall not be rolled upon the fl oor to be rigidly 
enfo rced. .Another point of interest is th e introduction upon 
their taping machin e, by which armature coils are machine
tapecl. of a universal chuck fo r guiding th e coil, and also to 
take th e pull and thrust of the taping action off of the operator; 
this action is found, as elsewhere, to greatly tire the taping 
opera tors, espec ially in th e elbows and fo rearm. The guiding 
chuck has four jaws faced with rubber tips for protection to the 
insulation of the wi res, and is ar ranged to quickly adj ust auto
mat ically to different sizes and odd shapes . It has se rved to 
grea tly increase the output of the machine and has effe: tecl an 
improvement in th e quality of the work. 

-~~-•♦-----

The fir st electric cars ever built entirely in the city of San 
Diego a re nearing completion at the car houses of the San 
Diego E lectric Railway Company, at the foot of E Street. 
T hree of them will soon be ready to take their places on the 
various city lines. General Manager Clayton has had a mnn 
ber of the old cars rebuil t si nce he came here. has lengthened 
a number of the old Fourth Street elect ri c cars, and remade 
several of the old cable ca rs into the handsome clouble-enclers 
now in service on some of the lines. All of the rebui lt cars 
have double trucks. Mr. Clayton stated recently that the com
pany has all the single-t ruck ca rs that it would ever have use 
fo r. meaning that as soon as the traffic warranted it large clou
hle-truck cars will be put into service and the smaller ca rs re
served for emergency use. The three new cars will be supplied 
with double trucks and double ends. with side seats on the out
side capable of carryi ng twenty pa ssenger s. 
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PENSION SYSTEMS FOR WORKMEN OF GERMANY, WITH 
SPECIAL REFERENCE TO RAILWAY EMPLOYEES* 

BY H. GORELLA 
Secretary of the German Street and Light Railway Accident Insurance Guild 

It is undeniable that the earnings of the average working
man are so small that even a few weeks absence from employ
ment, caused by sickness or accident, plunges him and those 
dependent upon his daily wages into poverty, the result fre
quently being an intense dissatisfaction with existing social 
conditions which renders him an easy prey to dangerous trades 
union and political demagogues. 

Before 1876, such workmen's funds as existed in Germany 
were strictly private enterprises, but on April 7 of that year 
the first law was passed providing certain methods of regulating 
these funds. On Nov. 17, 1881, the German Emperor recom
mended the Reichstag to pass further laws giving aid to sick 
benefit and acci'dental funds, as well as providing for disability 
and old-age pensions. T his was the first attempt to organize a 
national pension system, and it was believed that to be suc
cessful the payment of dues would have to be compulsory for 
both employer and employee. The law of June 15, 1883, called 
for the compulsory insurance aga_inst sickness of all employees 
in trade and commerce earning up to 2,000 marks ( $500) a 
year ; that of July 6, 1884, regulated accident insurance; and 
the law passed May 28, 1895, broadened the scope of previous 
measures to embrace land, river and sea transportation and the 
mail, telegraph, railway, marine and military departments. 

SICK BENEFIT LEGISLATION 

The last measure on this subject went into effect Jan. 1, 1904. 
it provides that in case of prolonged illness the beneficiary 
shall be entitled to a benefit period of at least twenty-six weeks; 
this embracing free medical service and appliances and benefit 
payments equal to one-half of the regular earnings, if the bene
ficiary is unable to return to work within three days after fall
ing sick. Such benefit payments may be increased to 75 per 
cent of the normal earnings. The death payment varies from 
twenty to forty times the average daily wage. Two-thirds of 
the dues necessary to make the forthcoming paymt:;nts are fur
nished by the workingmen and one-third by their employers. 
T he total dues usually equal about 4,½ per cent of the earnings 
of the laborer in the ordinary callings and rarely reach 6 per 
cent. 

ACCIDENT INSURANCE 

T he accident insurance law, which has been in force since 
June 30, 1900, provides for cases where persons are injured or 
killed in · the course of their regular occupation through no 
fault of their own. Beginning with the fourteenth week after 
the accident, the injured person receives in connection with the 
sick benefit fund, free medical attention and appliances, and, 
during the time of total incapacity for labor, payments equal to 
two-thirds of his regular income. The payments for the first 
fourteen weeks are made from the sick benefit fund. If the in
jured person is capable of earning anything at some lighter 
work, the benefit payments are reduced in proportion. In ex
treme cases the payments may equal the ordinary wages of the 
person injured. In case of death the heirs receive an amount 
equal to one-fifteenth of the annual wages of the deceased, the 
minimum being 50 marks ( $12.50), and further payments in 
the form of installments, which vary in amount from 20 per 
cent to 60 per cent of the annual earnings of the deceased. The 
cost of the accident insurance must be borne entirely by the 
various employers' associations. 

DISABILITY INSURAN CE 

The disability insurance law, which has been in· operation 
since Jan. I, 1900, grants pensions to all insured persons who 
have reached a certain age or are incapable of continuing their 

* Abstract of report presented at the Vienna, 1904, meeting of the Inter
national Street Railway and Light Railways' Association. 

work. Disability pensions are payable to all permanently dis
abled persons· who have paid dues for 200 weeks; also to those 
temporarily disabled for the period they are unable to do any 
work. Old-age pensions are granted when the beneficiary is 
seventy years old and has paid dues for 1200 weeks. 

Annual 
Wages 

Class l. .. ..... $87.50 
Class IL ...... 137.50 
Class III ...... 212.50 
Class IV ..... ·1 287.50 
Class V ....... ov.287.50 

Weekly Pay
men ts up to 

Dec. 31, 1910 

$ .o35 
.05 
.06 
.075 
.09 

Age Pensions Pensions 
Annual Old I Annual Disability 

$27.50 
35.00 
42.50 
50.00 
57.50 

$40 to $4ti.3.., * 
31.50 " 67.50* 

1

33.60 " 83.25* 
33,55 II 97,50* 
137.50 " 125.00* 

* Max1mum pa' d only after the age of fifty years. 

Each old-age pension is made up of an annual contribution 
of $12.50 from the State, besides the amount furnished by the 
insurance guild. The disability pensions are also made up of 
an annual contribution of $12.50 and money furnished by the 
insurance guild. No payments are made to the injured person 
from either the accident or invalid fund during such time as 
he may be in jail or live abroad. 

Payments for this class of insurance are shared equally by 
employer and employee. 

RESULTS OF THE THREE INS U RANCE METHODS 

At present rn,500,000 people in Germany are insured against 
sickness, 19,rno,000 against accident, and 14,000,000 against 
old age and permanent disability. Between 1885 and 1903, 
$558,250,000 was disbursed for sick benefits, $232,750,000 for 
2.ccident payments, and $213,500,000 for old age and disability 
insurance. In this period the working classes. received $375,-
000,000 more than they paid in. The daily cost of all three 
classes of in surance is now $312,500, and the value of the prop-
erty owned by the insurance guilds, $375,000,000. · 

No one who has examined the workings of the system can 
doubt that its introduction has been of great benefit to the 
,vorking classes as well as to the country in general. Formerly 
the sick workingman could not afford to pay for proper med
ical treatment, and long illness resulted frequently in his 
pauperization and consequent loss of citizenship. Now his in
su rance guild secures for him the best medical attendance, 
offers him a hospital built for his special use, and by paying 
benefit fees to his family relieves him of all financial worry. 
The fact that he will not become a public charge in old age 
also does much to raise his moral tone, especially as all these 
advantages are largely due to his own efforts and do not bear 
the stigma of charity. A further good result of the system is 
the construction of cheap sanitary dwellings for working peo
ple, the insurance guilds alone having invested over $rno,
ooo,ooo for that p~rpose. 

CLASSIFICATION OF THE INSURANCE 

Some kinds of labor are, of course, more dangerous than 
others, and legislators have endeavored accordingly to group the 
various funds so that each trade would carry its proper burden. 
This has been accomplished quite fully in sick benefit and acci
dent insurance, but no attempt has been made along such lines 
in old-age insurance. In small communities the sick benefit 
guilds comprise numerous callings, but in the large cities there 
are separate societies for each trade. These latter form part 
of organizations known as Berufsgenossenschaften (In
surance Guilds), which are combinations of allied trades ex
tending throughout the Empire. Disability and old-age insur
ance is grouped according to districts. The direct management 
of all funds is in the hands of voluntary officers elected by the 
employers and workingmen. 

SUPERVISION 

The supervision of sick benefit funds lies with the local au
thorities and not with the State. Accident and old-age funds, 
however, are supervised by the State Insurance Bureau, which 



OCTOBER I' I 904.] STREET RAILWAY JOURNAL. 477 

has its headquarters in Berlin. The common courts suffice to 
decide all disputes in sick benefit cases, but for accident and 
invalid funds there are boards of arbitration, consi sting of two 
employers, two workingmer and a chairman appointed by th e 
State. The State Insurance Bureau is the court of la st resort. 
Whenever possible the decisions are in favor of the injured, 
as every effort is made to encourage the working classes to 
take advantage of the system. 

STREET RAILWAY INSURANCE SICK BENEFITS 

All railway employees earning less than 2,000 marks ( $500) 
a year are compelled' to join the communal or local trade in
surance guild, unless they are already insured in some other 
organization operated in compliance ·with the law. However, 
a workingman may join a second guild if he so desires ; nor is 
there anythihg to prevent employees who earn more than 2,000 
marks ($500) a year from insuring against sickness. In cases 
of this kind the employer is not obliged to pay any part of 
the dues. 

As the law requires in most cases that only employers having 
fifty or more men must establish a sick benefit fund , the larger 
railway companies alone possess such funds. The employer 
can be compelled, however, to establish a fund if the local 
authorities convince the supervising officials that one is neces
sary. The railway companies must pay one-third of the clues. 
If there is not enough money in the treasury to pay sick benefit 
costs after the employees are paying 4 per cent of thei r ave rage 
earnings, the deficit must be covered by the employer. 

The founding of an individual sick benefit fund is considered 
advantageous to the employer, as it gives him more influence 
in the management of the fund than would be the case where 
the latter is in the hands of the local authorities. As a general 
thing, such private undertakings are of more benefit to the 
worker, as they pay higher amounts and, when necessary, for a 
longer period than the twenty-six weeks required by law. The 
funds are managed by committees, in which the employees have 
two representatives to the employer's one. 

ACCIDENT INS U RANCE 

In accordance with the. law of June 30, 1900, all railway em
ployees ( including mechanics) earning less than 3,000 marks 
($750) a year are subject to accident insurance, which covers 
work in the shops as well as on the lines. The carrier of street 
and light railway accident insurance is a kind of co-operative 
organization, founded Oct. 1, 1885, known as the Strassen-und
Kleinbahn Berufsgenossenschaft ( Street and Light Railway 
Accident Insurance Guild), with headquart ers in Berlin. One 
of the by-laws of thi s organization permits the insurance of 
operating employees earning up to 5,000 marks ($1 ,250) per 
annum, and the voluntary insurance of other employees. A ll 
expenses for the insurance required by law are borne by the 
companies. 

DISABILITY INSU RAN CE 

All employees over sixteen years old and earning less than 
2,000 marks ($500) a year are subject to disability insurance. 
As previously stated, money for this purpose goes into general 
funds, over which the railway companies have little control. 
The cost of this insurance is equally divided between the com
pany and its employees. The former receives coupons upon 
making payments, and these in turn are given to the employees 
every pay day as receipts to be pasted in a special book issued 
for that purpose. 

The figure s for 1903 of the Strassen-uncl-Kleinbahn Berufs
genossenschaft show that the average wages of the employees 
of the railways forming the association were $300 a year , and 
that the employers' annual contribution per worker was about 
3.3 per cent of that amount. The railway companies are n~t 
permitted, of course, to take this money from the wages of their 
employees, and that they do not do so is shown by the fact that 
since 1890 the average annual wages have increased from $200 
to $300. 

0RGANIZATI<J N AND METIIUDS OF TI-IE STRASSEN-UND-KLElN 
BAHN BERUFSGEN USSENSCHAFT 

T hi s soc iety , when founded in 1886, numbered only sixty-nine 
stree t railways, employing 18,500 persons, and payi ng total 
wages of about $2,225,000. It now numbers 380 railways, in
suring 69,318 employees, who ea rn annually about $15,000,000. 
Up to Dec. 31, 1903, the society had paid out $7,750,000 to sat
isfy accident claims, paying un an average $56 to each claimant. 
The affairs' of the society are managed by a committee of nine, 
who are elected by de lega tes from the companies, and serve 
without pay, but are granted traveling expenses. A ll members 
a re a llowed one vote for every $5,000 up to $50,000 paid in 
wages annually, and an additional vote for every $25,000 above 
the last-named amount. 

As some lines a re operated by electricity or steam and others 
by animal traction, the liability of accident vari es with the con
ditions, and the rules of the association therefore call for a re
adjustment in rates every five years. If a member is dissatis
fied with the new rate a protest must be filed with the committee 
within fourteen days. If the claim is not granted the case may 
be appealed to the State Insurance Bureau for final adjudi
cation. 

The State Insurance Bureau has caused a number of regula
tions to be passed designed to prevent acc idents, and the asso
ciation acts as a sort of guardian over its members to see that 
such regulations are obeyed. If an offending company does 
not comply with the orders of the government inspector or the 
association, it is given a rating of greater hazard and its acci
dent dues increased in proportion. If it is already in the most 
hazardous class, its dues may be increased up to roo per cent. 
Employees who fail to comply with the regulations may be 
fined up to $1.50 upon noti ce of the assoc iat ion to the em
ployee's sick benefit organization. 

All fatal accidents and those requiring more than three day s' 
absence from work must be reported to the association and the 
local police. The latter make a detailed investigation and send 
a copy of their report to the association, which appoints a com
mittee of three to decide what ass istance is necessary after the 
fourteen ,veeks' period, during which the injured person is 
cared for by the sick and death benefit fund. Th e associa tion, 
however, may take complete charge of the patient at once if 
deemed advisable, and th e sick benefit fond gives the payment s 
due the injured man to the associat ion, which in turn makes to 
the pati ent' s fami ly whatever payments are required by law. 
These payments vary according to the patient's condition, of 
which the association is kept informed by the local authorities. 
Should the injured person be dissatisfied with the amounts al 
lowed, an appeal may be taken before a boa rd of a rbitration, 
and finally before the State Insurance Bureau. That the de
cisions of th e association are made in all fairness is shown by 
the fact that not more than ro per cent of its rulings are 
reve rsed. 

During the last fiv e years the expenses of th e association 
were as given in the fo llowing table: 

YE AR 

1899 ...... . 
1900 . ..... . 
1901. ... .. . 
1902 ... .. . 
1903 .... .. . 

T ot al 
Expenses 

$74,574 
88,594 

122,800 
146,01 I 
164,812 

83. 4 
83. 
81.4 
8:q 
80.7 

Percentage Cost for Each Form of Out lay 

3.3 1.7 
3.5 2.2 
2 .8 I. 7 
3.r 1.4 
3. 1.5 

T he annual premiums for every $1 ,000 111sura11ce were as 
fo llows: 1899, $7.22 ; 1900, $7.31; 1901, $8.93; 1902, $10.89; 
1903, ro.95. T he cost per person insured was a lmost $2.50 in 
1903, !mt th e regulations provide that 110 increases are to be 
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made in thi s per capita tax after it reaches $4.50, the intention 
being to call upon the reserve fund if necessary to cover any 
deficit. Upon reaching this maximum, the total sick and acci
dent cost to the members of the association would equal about 
3.5 per cent of the wages paid to their employees. 

The scope of the association was enlarged by the law of June 
30, 1900, granting it the right to insure railway officials against 
criminal prosecutions and to pay pensions to those dependent 
upon them. While this insurance is purely voluntary, many 
railway officials are ready to take advantage of it, as insuring 
in the association is expected to prove cheaper than in the 
private companies, and larger pensions can be paid than are 
provided by the workingmen's pension laws. The association 
is now preparing estimates for this class of insurance. 

THE PRESENT STATUS OF WORKMEN'S INSURANCE IN OTHER 
EUROPEAN CO U NTRIES 

The insurance laws passed in Germany during recent years 
have not failed to attract the attention of neighboring coun
tries, and an international workingmen's insurance congress 
was organized for the purpose of introducing similar laws 
throughout Europe. The last session of this congress was held 
in 1902, at Diisseldorf. The reports and proceedings of that 
meeting show plainly that Germany is very far ahead of other 
countri es in the development of pension systems for the work
ing classes. Where such systems have been introduced, par
ticularly where the organizations are voluntary, the benefits 
have been far less than is granted by the compulsory insurance 
in Germany. In other countries there is much protest against 
compulsory insurance, but it is a fact that in Germany, where 
the good consequences of such laws are being experienced, very 
little is heard to-day about compulsion or criticism of the gov
ernment for interfering in matters of this nature. On the con
trary, the results have been so good that the system is being 
broadened from year to year, and bids fair to meet with con
stantly increasing success. 

In conclusion, Mr. Gorella presented statistics on the status 
of different classes of insurance in Continental countries. 

•• 
TWO OTHER PAPERS AT THE VIENNA CONVENTION 

Among the other papers presented a few weeks ago at the 
Vienna meeting of the International Tramways and Light Rail
way Association was one by Mr. Bjorkegren, of the Grosse 
Berliner Strassenbahn, on measures for neutralizing the in
fluence of stray railway currents on electrical instruments, and 
another by R. H. Scotter, of London, on street and light rail
way law in different countries. 

Mr. Bjorkegren divided the disturbances by railway currents 
into two classes- those caused by the inductance of transmis
sion lines and leakage of motor fields , the effects of which may 
be considered negligible beyond a few hundred feet, and the 
far more serious variations in the earth's magnetic field due to 
return circuits. Included under the last cause are the currents 
set up between adjacent railway lines supplied from the same 
power station owing to difference of potential in the return 
circuits. Mr. Bjorkegren then described a number of instru
ments devised to reduce the variations caused by such stray 
currents, and also described the changes his company had made 
in the construction of several lines to avoid influencing the pre
cision instruments in nearby physical laboratories. 

Mr. Scotter's paper presented some interesting points for 
discussion. Attention is called to the public's desire for high 
speed in city transit, this often resulting in the extensive build
ing of elevated and subway lines, for which franchises are 
readily granted by the municipal authorities without pausing 
to consider how ruinous the new lines may prove to the longer 
established surface railway. The members of the association 
should make it their duty to collect all available data on this 
subject for the education of franchise-giving bodies, so that 

street railways will run less risk of losing business they are 
entitled to handle. The question of municipal operation is also 
worthy of careful consideration. Mr. Scotter said that not all 
of the municipal lines in England had proved successful. Many 
of the municipalities are heavily in debt, and the frequent 
political changes make responsible and economical manage- · 
ment impossible. Another unpleasant feature is the unwilling
ness of municipalities to grant running rights to adjoining 
railways. On the subject of freight handling, Mr. Scotter said 
that such traffic was permitted on street railways only by spe
cial permission of Parliament. Light railways may carry 
freight, but very few running on public roads have found 
any advantage in doing so. Mr. Scotter thinks that freight 
transportation should be taken up wherever possible, basing 
hi s belief on the experience of companies who have given par
ticular attention to the development of this business. 

POWER USED BY BRAKES 

The amount of power required by air brakes in every-day ser
vice has been investigated but little. The power required is 
small, to be sure, as compared with the total power required by 
a car. Nevertheless, it is interesting to know the value of 
these small items. Through the courtesy of James D. Tanner, 
of the Tanner Electric Brake Company, of Cleveland, it is 
possible to give here the results of some tests on power re
quired for operating brakes on cars in commercial service. 
These tests were made by H. M. Wheeler, instructor in Lewis 
Institute, Chicago, formerly in charge of tests in the engineer
ing department of the Chicago Union Traction Company. 
These tests were made with the object of determining the 
energy consumption of an independent air-brake compressor 
in ordinary service, and from this to learn how much saving 
in electrical energy could be gained by the use of a new type 
of electric brake which was being developed by Mr. Tanner. 
Leaving aside any question of possible economies that might 
be brought about by a radically new type of brake, these tests 
are of value to the electric railway engineer as regards the air 
brake, because they afford definite information on a subject 
regarding which there is little or no published data. The car 
upon which the air-brake tests were made was a double-truck 
city car, equipped with four G. E.-70 motors, and weighing, 
approximately, 25 tons. The air brakes were supplied with the 
latest type of Christensen motor-driven compressor. To meas
ure the amount of electrical energy supplied to the compressor 
motor an ammeter and voltmeter were connected in the motor 
circuit. The time the motor operated in seconds was measured 
by a stop watch. The summary of the two tests is as follows: 

------------ --------
Round trip, miles . . ...................... . 
Running time, minutes ... • ............... . 
Number of stops ......................... . 
Stops per mile ................................ . 
Total time pumping ........................... . 
Per cent of time pumping ..................... . 
Total kw-hours at car ......................... . 
Total kw-hours at power-house ................ . 
Number of times pump operated ............... . 
Average voltage at car ....... : ................ . 
Average voltage at rower sta~10n .............. . 
Kilowatts at car dunng pumpmg .............. . 
Kilowatts at power-house during pumping ..... . 
Average kw-hours at car for each pumping ..... . 
Aver. kw-hours for each pumping at power-house 
Average amperes during pumping ............. . 
Average time for each pumping, seconds ....... . 
Kw-hours per car mile for braking ............. . 
Kw-hours per car hour for braking ............ . 

I Test No.1 I~ 
I r.88 

92 
130 
II 

18' 22" 
20 

.5293 

.6229 
27 
467 
550 

1.73 
2.03 

.0196 

.0231 
3.7o 

41 
.0525 
.406 

II.88 
85 

I 

107 

26'J3J• 
31 

.7584 

.9034 
33 • 
461 
55° 

1.72 
2.05 

.023 

.0274 
3.7o 

48 
.076 
.637 

The automatic governors started to pump at 45 lbs. gage 
pressure and cut out at 60 lbs. 
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A glance over the test sheet, which it is not necessary to re
produce here in full, shows that the pump operated from a 
maximum of fifty-s even seconds to a minimum of thirty sec
onds each time, the average being forty-on e, as given in the 
summary. The number of stops to each time of pumping was 
from ten to three ; in the majority of cases it ran four, five 
.and six stops. The car was comparatively new in service, 
having been in operation twenty-four days. From the number 
of stops per mile it will be seen the test was made in city ser
vice on crowded streets. Figuring it on a basis of kw-hours 
per stop, test No. I required .0478 kw-hours, and test No. 2 , 

0084 kw-hours per stop. 
A test of a double-truck 22_¼ -ton car in suburban service, 

with two-motor equipment and the new type of electric brake 

Series/st Point; 

~ 
!rheostat; 

iiy/.!j_enys-4 , 

I 

2 

/it//SenesB 

NEW FORM OF SPRAGUE-GENERAL ELECTRIC AUTOMATIC 
RELAY TRAIN CONTROL FOR BOSTON 

ELEVATED RAILWAY 

The form of train control recently installed on twenty-four 
new cars of the Boston E levated Railway embodies some novel 
and interesting features. 

This control employs magnetic switches or contactors of 
t:he standard General Electric type, controlled from th e master 
controller, but are also governed automatically by a current 
relay or " throttle" connected in the motor circuit so that the 
accelerating current of the motors is substantially constant. 
This is accomplished by having small auxi li a ry interlocking 
contacts on certain of the contactors ( see Figs. 4 and 5), so 

~ 
~ 

FIGS. 2 AND 3.- CONTACTOR UNITS WITH INTERLOCKI NG CO N TACTS 
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FIG. 1.- CIRCUIT COMBI
NATIONS OF MOTORS FIG. 4.- \VIRING DIAG RAM , SHOWING CONTACTS A ND R ELAYS 

referred to, was made about the same time. The brake was 
of a type taking electrical energy from the storage battery of 
the car, which was charged from the trolley. With this brake 
kw-hours per stop were .0009 under extreme conditions . 

•• 
A. L. Neereamer, traffic manager of the Columbus, Delaware 

& Marion E lectric Railroad Company, of Columbus, is respon
sible for a very handsome little book entitled ''Through th e 
Heart of Ohio." The book contains a description of the con
struction ,.vork on this line, also numerous illustrations of im
portant points of interes t, including views in the several a t
tractive summer resorts which are touched by the system. The 
road is now in full operation between Columbus and Marion, 
and occupies a strong position in the very center of the great 
system of Ohio interurban roads, providing the logical entrance 
to Columbus for lines building to both Cleveland and Toledo. 
The system was thoroughly described in a recent issue of the 
STREET RAILWAY JOURNAL. 

---•♦------

The executive committee of th e Ohio Interurban Railway 
Association was entertained a few eyenings ago at the Dayton 
Country Club, W est Milton, by Edward Spring, superintend
ent of the Dayton, Covington & Piqua Traction Company. 

arranged and connected that the contactors will be always 
energized in a definite succession. Starting with the motors 
in series with a ll resistance in circuit, the resistance is cut out 
step by step, th en the motors are connected in parallel with a ll 
resistance in, and the resistance again cut out step by step. 
This succession is always fo llowed whether the master con
troller is turned on slowly or thrown directly to the full "on" 
pos1t1on. The progression, however, never goes beyond the 
point indicated by the position of the master controller handle, 
and its rate is absolutely governed by the throttle relay (Fig. 
7, upper part) , so that the advance is not made faster than 
will keep the current in the motors within the prescribed limit. 

One of these throttle relays is provided with each car equip
ment, so that while the contactors on all cars of a trai n a re 
controlled from the master controller at the head of the train 
as to the application and removal of power, the rate of pro
gression through the successive steps is lim ited by the relays 
on each car independently, according to the adjustment and 
cu rrent requirements of tha t particular car. 

A particularly notewor thy feature of the control is the 
method of accomplishing the se ri es-parallel connection of the 
motors. This is by the so-called "B ridge" method of connec
tion s, which are arranged so that the circuit through the mo-
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tors is not opened dur ing the transition from series to parallel, 
and so that the fu ll torque of both motors is preserved at all 
t imes from the series to the full parallel connection. The re- lt 
suit is a perfectly smooth accelera tion and absence of the j erk 
noticeable in ordinary series-parallel controls when passing 
from series to parallel, especially with as large motors as are 
used on modern elevated cars. 

T he circuit combinations of the motors a re shown in Fig. 1. 

T he connections a re the same as usual, with separate resist
ances fo r each motor, up to the position "Full Series A." The 
next combination places a bridge connection between the mo
tors, inside of the resistances, and opens the shunts around the 
resistances, as in "Full Series B." The next step ( " Parallel 
rs t Point A") makes a ground connection on No. I motor and 
trolley connecti on on No . 2 motor resistances, which places 
each motor across line potential with resistance in each circuit, 
giving parallel connection- the bridge connection becoming 

C-Z6 Controller 
Forward Re verse 
-: :J i I k 

T here a re fi ve circuits leading from the master c~:mtroller 
and fi ve corresponding train • wires for this control proper. 
There is also a sixth circuit in the train line which is used for 
an emergency cut-off ( Fig. 7, lower part), to be described 
later. The fi ve circuits compri se one for forward direction, 
one for reverse, one each for series and parallel, and the fifth 
fo r controlling the acceleration. 

When the master controller is moved to its first position ( say 
fo rward ), the fo rward direction wire is energized, which 
throws the reverser to its forward position, and when so thrown 
energizes contactors in the main or trolley leads to the motors. 
At the same time the series contactor is energized and the cir
cuit through the motors is completed in seri es, with all resist
ance in circuit, giving a slow speed forward. In thi s position 
no further action is produced. When the master controller is 
moved to its second position, a circuit is completed through 
the accelerating wire (No. I) , see F igs. 4 and 5, in addition 
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FIG. 5:-WIRI NG DTA GRA11 OF COl\IPLETE CAR CONNECTIONS, SHOW ING IN DETA I L THE MET H OD OF P R ODUCING TH E 
AUTOM ATIC A CTIO N OF THE CONTACTORS 

an equali zer between points of substantially equal potential. 
T his bri dge connection is then opened ("Parallel 1st Point 
B") and resistance cut out as usual ("Full Parallel"). 

T he wiring diagram, F ig. 5, gives the complete car connec
tions, showing in detail the method of producing the auto
matic action of the contactors. 

T he master controller, Fig. 6, consists of a sing le cylinder 
with handle directly connected thereto. T he handle is moved 
in one directi on to give fo rward movement of the car, and has 
four positions in th is direction, corresponding to : (I) , switch
ing position in series, giving a slow movement ; ( 2 ), accel
erating position series ; (3), lap posit ion in parallel ; and (4), 
accelerati ng position parallel. T here a re but two positions in 
the reverse direction corresponding to the two fir st mentioned 
fo r fo rward. T he handle is returned to the central or "off" 
position by a spring so that the powe r is cut off whenever the 
motorman re leases the handle. 

to the above circuits, which energizes the contactor shunting 
the fir st res istance step, the current also passing through the 
fine wire coil and the contacts of the throttle relay. The plunger 
of this relay has a lost motion, so that an appreciable time 
is required to move it, and this time is adjusted to be the same 
as that required by the contactor in closing its contact. These 
two devices thus operate simultaneously. The_ contactor, being 
lifted, shifts its ope rating coil, by means of the auxiliary con
tacts carried on its stem, into the circuit through the series 
contactor above mentioned, which maintains it in the closed 
position independent of the circuit that has lifted it. At the 
same time the throttle relay has opened the lifting or accel
erating circuit. The shunting of the resistance step by the 
contactor causes an increased current to flow through the 
motor circuit and through the heavy coil of the throttle relay, 
which is sufficient to hold ~the relay plunger in its raised posi
tion, and so keeps the accelerating circuit open until the motors 
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by speeding up cause the current to diminish enough to allow 
the relay plunger to drop. Circuit is then established through 
the contactors shunting the second resistance step ( the first 
contactor having shifted this circuit also), and these contac
tors are energized and the relay again Ii fted and held up by the 
increased current, and so on until all the resistance is cut out. 

When the master controller is moved to the third position, 
the. parallel circuit is established, and the bridge contactor and 
then the parallel contactors closed and the motors connected 
in the multiple arrangement. When the master co,ntroller is 
moved to its fourth or "full-on" position, the resistance is cut 

FlG. 6.- MASTER CONTROLLER 

FIG. 7.- TRIP MAGNETS 
ON TOP OF CUT-OUT 

SWITCHES 

out step by step as in series. These same successive actions 
are produced if the master controller is thrown to the full-on 
position directly, as the interlocking contacts prevent an ad
vance circuit being established before the proper preliminary 
action has taken place. 

If at any point during the acceleration, the master controller 
is moved to its "lap" position, the existing positions of the 
contactors are maintained, but the further progression is ar
rested so that the motorman can limit the acceleration to as 
slow a rate as desired, but he cannot exceed the predetermined 
rate for which the relay is adjusted. 

The sixth wire in the train line above referred to, providing 
an emergency cut-off, is connected to a switch in the motor
man's cab and to trip magnets on the t~ of the cut-out switches 
( Fig. 7, lower part) provided on each car of the train. A ll of 
the control circuits for each car pass through its individual 
cut-out switch, and when the motorman operates the emer
gency switch in his cab all of the cut-out switches on the train 
are opened. thu s cutting off power on all of the cars. 

A furth er automatic protection is provided by the cut-off 
relay shown in Figs. 2 and 6. This relay has its coil connected 
to the lead from the collecting shoes of the respective car, and 
its contacts a re so connected in the contactor circuits that in 
case of failure of power to the car, such as would be caused 
by passing over a rlead section of rail, this relay is de-ener
gizer! allfl causes the control circuits on that car to be thrown 
back to se ri es position with resistance in, anc wh en power is 
restorecl the control progresses automatically step by step to 
its former aclvanced position. This prevents any surging or 
overloading on such occasions. 

The master controller. illu stratecl in Fig-. 6. is of small dim en
sions and occupies hut very little space in the cab. One of the 
contactor units wi th interlocking contacts is shown in Figs. 2 

and 3. The cars weigh approximately 35 tons each and are 
equipped with two GE 68 motors geared to a maximum speed 
of about 40 miles per hour. The acceleration is adjusted to 
approximately 1,½ miles per hour per second. 

•• 
RAILWAY GUIDE BOOK AND PASSENGER REGULATIONS 

IN SYDNEYt AUSTRALIA 

It is unfortunate that so many urban and interurban railway 
companies fail to realize how much additi onal traffic could be 
gained both from the local public and strangers by distributing 
a booklet giving the intending traveler a clear idea of the dif
ferent routes and connections of the system, the headway on 
each route at various parts of the clay, and the time and cost 
required to reach a given point. 

An excellent example of such a booklet is th e publication 
issued monthly by the New South \i\Tales Government Tram
ways, of Sydney, A ust rali a. Here the tramways cater for a 
population of about 500,000, carrying last yea r over 137,000,000 

pass~ngers. The time table is sought for principally by visitors 
to th e city ; regular travele rs being familiar with them do not 
look for them to the same extent. In thi s book, 96 pages. 2¾ 
ins. x 4 ins., particulars are given of all the tramway services, 
and. where necessary, the steamer or train connections. In 
addition, there is included a small map, showing the railway 
system, with the names of the important places. Cars run 
strictly in accordance with the schedule, and wh en alterations 
are made on holidays or other special occasions, brief particu
lars are aclyertisecl of the changes in service. At a number of 
places throughout the system large r maps, 3 ft. 3 in s. x 2 ft. 
6 ins. , are exhibited, togeth er with sheet time tables in bold 
type. 

Some of the tramway by-laws given in thi s booklet shoul<l 
make interesting reading for strenuous advocates of govern
ment ownership. The Sydney sys tem is owned by the govern
ment of New South \Vales, and is controlled by a Railroad 
Commission, which has authorized the enforcement of some 
strict by-laws, a few of which are quoted herewith: 

Smoking is strictly prohibited in or upon any carriage. or plat
form thereof, not set apart for the purpose; and any person who 
persists in smoking after being requested by a passenger or warned 
by any officer employed on the tramway to desist, shall be liable 
to a penalty not exceeding £ 2, and may be removed from the car
riage by any such officer. 

Any person, unless authorized by the Commissioners, who shall 
post or stick any placard or bill within nr on any of the tramway 
property or premises, shall be liable to a penalty not exceeding £2. 

Any person who shall assault or wilfully impede any offic er or 
sernnt of the Commissioners in the execution of his duty, shall be 
liable to a fine not exceeding £5. 

No person except a passenger or intending passenger shall be 
allowed to enter or mount upon any carriage; and any person 
holding or hanging by any part of a carriage, or getting into or 
upon or quitting any carriage while in motion. or attempting to do 
so, shall be liable to a penalty not exceeding £2. 

Any person who shall prevent a passenger from getting in or out 
of any carriage, except wh en in motion, or ohstrnct any passenger 
in such ingress or egress, shall be liable to a penalty not exceeding 
£5. 

Any person entering a tram car after being informed hy the 
conductor that the same is full. or having entered, refus ing to leave 
at the request of the conductor, may be removed from such tram 
car by any employee of th e Commissioners, and will be li able to a 
penalty not exceeding £ 2. 

Any passenger who shall remain upon th e front platform of any 
electric motor car after hav ing been reque.~ted to leave the same hy 
the driver, conductor or other authori zed officer of the Comrn is~ion
ers, shall l,e liable to a penalty not exceeding .£2. 

Any passenger who shall place his or her foot or feet upon any 
seat or part of a seat in any railway or tramway carriage. shall 
he liable to a penalty not exceeding £2. 

Several pages are devoted to rates of fare for adults, chil
dren, school pupils between twelve and eighteen years of age. 
technical college and university student s, workmen's and mili 
tary fares, owl cars, special excursions and the like. 
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WOOD-WORKING TOOLS FOR STREET RAILWAY REPAIR 
SHOPS 

With the growing importance of the repair shop for street 
railways, the selection of machine and wood-working tools has 
become one of more than ordinary importance. Not only is it 
found necessary to maintain carefully equipped shops, but the 
exigencies of modern repair-shop conditions also demand re
sults far beyond the standards provided in the older types of 
tools. In this direction a representative of this paper, during 
a recent visit to the shops of the S. A. Woods Machine Com
pany, Boston, Mass., was impressed with the high standard of 
excellence attained by that company in the manufacture of 
wood-working machinery. Various classes of wood tools, 
especially adapted to street railway work and car-body repairs, 
as well as for the production of stock for various other uses, 
were examined, and the development of labor-saving equipment 
was everywhere apparent. 

Lack of space forbids the mention in detail of each machine 
shown, but particularly prominent were the \;\Toods drop-table 
variety moulder and No. 302 vertical hollow-chisel mortiser. 

The former is a characteristic machine for the production of 
irregular moldings and variety woodworking. The table is in 
two sections, the front section lowering 7¼ ins. below the back 
or fixed table, permitting stock of greater curve or sweep to 
be worked than it would be possible to handle otherwise and 
retaining the cutters close to the boxes, thus eliminating vibra
tion and insuring superior results. 

T he latter is probably one of the best known of the com
pany's new hollow-chisel mortisers, of which several types are 
built for varying classes of work. This machine is successfully 
cutting square mortises as small as ¾ in., a new departure in 
machine work, but one of great importance. The lack of suc
cess in thi s direction with earlier machines has been a serious 
limitation, since sash and similar work requiring ¾-in. cuts 
have necessari ly been worked on a lighter machine than that 
suited to the heavier mortising of the sills or general car-body 
work. This is in marked contrast to the mortiser referred to, 
which, by its special design and construction, is adapted to 
small work, with provision to handle the heavy material. It 
uses chisel s up to r .½ in. square without the least inconvenience 
or effort, owing to the transverse travel or movement of the 
chisel carriage across the timber or sill, while the latter re
mains in position. 

I n addition to its stability, in which respect this machine re
sembles a metal-working tool, it has the same provisions for 
taking up of wear, etc., as are to be found in the latest types of 
iron-working tools. This is a very commendable innovation 
for machinery of this class, as recent conditions of rapid pro
duction have brought upon the wood-working tool often more 
severe conditions of operation than are elsewhere experienced, 
even upon iron-working tools using the high-speed tool steels. 
It is a well-known fact that a wood-working tool, with the 
blades or knives slightly dulled, will require many times more 
power to operate than when the knives are sharp, while the use 
of green or knotty timber produces even greater strains upon 
the mechanism, which must manifestly be taken care of, if 
satisfactory operation is to be expected. 

In the minor features of the machine, the arrangements pro
vide for easy adjustments, attract attention. It is probable 
that no tools are more adequately provided in this respect; 
reduction of time of handling is thereby reduced to a minimum, 
an important factor in this work. The wide range of adjust
ments also makes po~sible the cutting of gains and end tenons 
upon car sills and other heavy timber work that would be very 
difficult otherwise. 

The ;\;\Toods fast-feed planers and matchers. timber sizers 
and straight molding machines are also favorably known in 

' many of the latest equipped shops. 
The finish given to all of these tools is worthy of remark; 

all castings are carefully rubbed down and done in an egg
shell fi nish, which produces a most attractive result and also 
greatly fac ilitates the keeping clean of the various parts. 

•• 
THE CIRCLE SWING AND AIR SHIP 

A popular novelty in the line of amusement apparatus is the 
circle swing and air-ship shown in the accompanying illustra
tion. T his device, which is made by the Traver Circle Swing 
Company, of New York, was fir st operated during the summer 
of 1903 in E lectric P ark, K ansas City, Mo., where it met with 
immediate success. At present there are installa tions in ser
vice in Revi nia Park, controlled by the Chicago & Milwaukee 
E lectr ic Railway Company; E litch Gardens, D enver, Col.; Salt 
Palace, Salt L ake City; the Chutes, Los A ngeles, Cal.; Luna 
Park, Coney I sland, N . Y.; Coney I sland, Cincinnati, and many 
other places. 

One of the most attractive features of the ride in the circle 
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THE CIRCLE SWING AT SALT L AKE CITY 

swing is the ease with which the cars move, there being abso
lutely no noise or vibration. A nother feature is the pleasing, 
cooli ng effect produced by the rapid fli ght through the summer 
air. The passengers are seated in narrow, pointed cars, which 
are lifted slowly and gracefully into the circle. Gradually, 
however, the machine moves faster , the cars gain momentum 
and the passengers are rapidly swung forward. W hen the cars 
have been lifted to their utmost height and the limit of speed 
attained, t he power is slowly reduced and the speed lessened to 
permit the cars to return gently to the ground. 

All parts of the circle swing, including the tower, shaft, 
trusses and cables, are made of steel. All exposed parts are 
galvanized to prevent rust . T he car seats are made of rattan, 
stiffened with iron and upholstered in fin e red leather. The 
machine is built with a fac tor of safety of twenty to one, and 
speed regulation is secured by an electric controller, which 
gives absolute control under all conditions. The cars are 
swung by ¼-in. steel cables capable of holdi ng r6 tons in each 
car, and are loaded from a circular platform built of concrete. 
Every cir~le swing is designed , built and erected under the 
supervision of the company's engineers, complete for operation. 
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FUSE EXHIBIT OJ: THE H. W. JOHNS-MANVILLE COMPANY 
AT THE LOUISIANA PURCHASE EXPOSITION 

A n inspection of the exhibition of Sachs "Noark" enclosed 
fuses and fuse devices, made by the H. W. Johns-Manville 
Company, in the E lectrical Building at St. Louis Exposition, 
imp resses the observer at once that the enclosed fuse, as an 
elect r ical accessory, has obtained a permanent position in the 
electrical fie ld. 

W hile the exhibit is not large, it is thoroughly representa
tive, and shows to excellent advantage the vari ous enclosed 
fuse devices of different types and styles manufactured by this 
company. It is mounted on a la rge display board, rising from 
the center of a handsome oak table. Over all is suspended an 
enormous enclosed fuse, duplicating the actual device in every 
particular, and attracts the eye of even the casual visitor, as it 
can be seen long before the exhibit is reached. Mounted on 

terrific explosion, while the encl9sed fuse-in that quiet man
ner which has won for it the approval of discerning engineers 
- opens the circuit, so that unless one looked at the indicator, 
with which all Sachs "Noark" fuses a re equipped, it would be 
impossible to know whether the fuse had blown or not. 

The exhibit certainly stands with the very best of the ex
hibits of electri cal accessori es at the Fair, and is unquestion
ably worthy of close inspection. Much credi t for the attractive 
appearance of this display is due to the efforts of G. D. Pogue, 
of the electr ical department of the St. Louis branch of th e 
H. W . Johns-Manville Company, who has full charge of the 
exhibit. 

---•♦----

ELECTRIC-HYDRAULIC BLOCK-SIGNAL FOR ELECTRIC 
RAILWAYS 

S. H. 

/, 

Harrington, of New York, has recently brought out a 
block-signal system for electric railways, the operation 
of which is based upon the combined use of electric and 
hydraulic power, the latter being employed fo r storing 
any desired number of signal movements to insure oper
ation even if the electric current is cut off. The pump 
of the hydraulic accumulator is situated in the base of 
the signal post, and its plunger is connected with a 
small motor supplied by the line current. Should the 
signal ever become inoperative, the blade is automati
cally pulled to an angle of 30 <legs. and a green light 
displaye<l. This is a cautionary signal, and allows the 
car to proceed under reduced speed to the next signal. 

The means for setting and clearing thi s signal when 
a car enters or leaves a block consist of a short rail 
similar to a guard-rail placed at a suitable di stance in 
front of the signal, which is normally set a t danger. 
This short rail is movable on a pivot, and when a car
wheel flang e passes between it and the traffic rail the 
circuit is closed, thereby energizing the magnets of an 
electrically operated double valve. This operation lifts 
the valve and admits flu id from the acc umulator to the 
plunger chamber, causing the plunger to operate and 
set t he signal to 60 <legs., indicating safety. 

After the car has passed the block and entered the 
protected section, the valve is released and the signal 
consequently returns to danger position and is locked 
unti l the car has passed out of the protected section. At 
the end of the section is located a seco nd pivoted-rail 
arrangement, so that the passing of the car flange be
tween it and the traffic rail releases the electrical locking 
device, which permits the next car arriving in front of 
the signal to restore it to safety on entering the block. 

FUSE EXHIBIT AT THE LOUISIANA PURCHASE EXPOSITION 

The blade of the signal contains five incandescent 
lamps, which show white lights when the signal-arm is 
at an angle of 60 clegs. , or safety, and reel lights when 
the blade is horizontal, or at danger. As an additional 

both sides of the disp lay board are the different styles of fuse 
blocks equipped with their respective fuse s ; one side of the 
board being covered with 220-volt devices, whi le the other pre
sents the higher potential appliances. The display of blocks 
and fu ses is very comprehensive, including every standard 
block and fu se manufactured by the company. 

P laced upon the table on each side of the display board and 
also on the floor underneath the table, is a complete line of fu se 
and service boxes, with the now well-known lobster-claw fuse
clamping arrangement; and also a line of car eqt;ipment fuse 
boxes, subway boxes, etc. A feature which is by no means 
the least attractive, both to the layman and others, is the actual 
rlemonstrati?n which is given from tim e to time of the opera
tion of open am! encloserl fu ses. T he exhibit inclurles a tes ting 
box containing an open fuse block and a Sachs "Noark" en
closed fu se block. The open fu se is first blown with the usual 

source of light and as a precaution in the event of the ex
tinguishing of the blade lights, the signal contains an oil lamp 
which is capable of burning seven consecutive clays without re
fi lling. All the operating mechani sm is contained inside the 
post, thus reducing the chances of the signal becoming inopera 
tive. It is also sealed to prevent tampering. 

----♦----
The St. Louis & Suburban Railway has submitted a report 

of its business for the quarter ending June 30, which shows 
good increases on account of the vVorlcl 's Fair. Passengers 
for the quar ter numbered 5,889,746, against 4,451,164 last year. 
T he number of trips las t quarter exceeded the corresponding 
quarter of last yea r by more than 3000, 77,743 trips havi ng been 
made, agai nst 74,563. T he ga in over the previous three months 
of the present year also shows a .grea t increase of traffic. 
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PROPOSED ASSOCIATION OF CLAIM AGENTS 

O ne of the steps which will undoubtedly be taken at th e St . 
Loui s convention will Le the organization of ciaim agents of 
different stree t ra ilway compani es. The movement has been 
discussed fo r severa l years, but took tangibl e form some time 
ago when \ Villiam A. Dibbs, cla im agent . of the New York 
City Rail way Company, se nt to a number of street railway 
companies a circul ar , of which the fo llowing is a copy: 

Several of the cla im agents in thi s vicinity have fo r a number of 
years past been correspondin g with one anoth er relative to claim
ant s and th eir methods. It has been fo und to be of mutual bene
fit , not only to the agents but to the roads. A system of th e 
magnitude of yours no doub t meets with a number of mali gners 
and .repeater s. Info rm at ion, of course, rega rdin g th em will help 
your defe nse. \Vhy not sta rt an association of street railway 
claim agents un der the same auspic es as the stea m railway elaim 
agents; have semi-annual conventions, discuss the different topics of 
busin ess, and adva nce ideas fo r the betterment of th e offic e work 
and its branches? If you are interested, I would be glad to get 
an expression of your views. 

A large m1mber of favo rable replies have already bee n re
ceived, and a meet ing of th ose interested will be held in St. 
Loui s to consider th e organization of a permanent body. A ll 
street railway claim agent s a re eli gibl e to the new association. 
As some companies may not have received the origina l circu
lar, thi s paper has bee n requested to state th at all who a re in
terested in the pro posed movement are invit ed to parti cipat e in 
proposed meeting at St. L ouis, looking to the organi zation of 
an ass?ciation of claim agent s. A n announcement will be made 
011 W ednesday. Oct. r 2, the fi r st day of the A meri can Street 
Railway Association meeting . nf the place and time of th e pro
posed meet ing nf the claim agent s. 

BAND RESA WING MACHINE 

The accompanying illustration shows a Land resawi ng ma
chine of medium capac ity brought out hy the J. A. Fay & Egan 
Company, of Cincinnati , Oh io. It is intended fo r general re
sawing in fin e lumbe r. 

Some of its most sali ent points a re worth careful considera-

D_AND R E-SA W OF i\IEDIUM CAPACITY 

tion. T he upper wheel is mounted on a heavy column, reducing 
all tendency to vibrat ion and in suring g rea t speed. The im
proved tension on the blade is ve ry sensi ti ve and reliable, and 
uniform on a ll occasions. T he lower wheel is solid, thus lessen
ing circula tion of du st, increasing momentum and preventing 
the upper wheel from ove rrunning it. The upper wheel has a 

lateral adjustment to keep the saw on its proper path without 
stopping the machine. 

The feed is variable, and rolls will open to receive stock 
24 ins. wide and 8 ins. thick. The inside rolls can be locked 
in position and the outside ones instantly moved to or from 
the saw by a lever, and are gaged by an accurate quadrant. 
The rolls ~an be tilted 12 <legs. and clamped for any angle 
work. The machine has other mechanical features that recom
mend it very highly to all having resawing to do. 

WEED-CUTTING BRUSH FOR RAILWAYS 

Charles D. Smith, who is connected with the Wisconsin 
Rapid Transit Company, Fond du Lac, Wis., has invented a 
metallic wire brush that may be readily adjusted to either end 
of a car to keep the space between the rails clear of plant 
growth. \Vhen in use the brush is dropped so that wires will 
just scrape the ground, and when the car is in motion the brush 
will effectively cut the weeds. The apparatus is very flexible 
and can be adjusted to any desired position. 

••• 
A REAR GUARD FOR STREET CARS 

C. A. Willard, of St. Louis, has devised an apparatus whicr. 
is intended to prevent some of the accidents caused by passen
gers attempting to cross the street behind a car when another 
car is approaching on the opposite track. This apparatus con
sists of a safety guard operated by compressed air, which ex
tends out in the rear of the rear platform so as to prevent per
sons from crossing the street immediately behind a car when 
another car is approaching in the opposite direction. A signal 
is di splayed on the dashboard of the car which indicates 
whether the guard is out at the rear, the idea being that if the 
motorman of a car approaching in the opposite direction does 
not see this signal he must proceed with great caution. Both 
the guard in the rear and the target or signal on the dashboard 
are illuminated when the car is lighted, thus rendering them 
of value at night as well as by day. Mr. Willard expects to 
have an exhibit of thi s device in the Transportation Building, 
Aisle E, N o. 5455, during the street railway convention at the 
Louisiana Purchase Exposition. 

---•♦------

ST. LOUIS T-RANSIT COMPANY'S CAR LUNCH ROOMS FOR 
EMPLOYEES 

The St. L ouis Transit Company, through General Manager 
lVIcCulloch, has es tablished street car lunch rooms at the Olive 
Street loop a t the \ Vorld's Fair for the convenience of its em
ployees. Capt. Mc Culloch has inaugurated the lunch rooms as 
an experiment, and should they prove successful, he will place 
cars on all of the through lines. The motormen and conductors 
think highly of it and are steady patrons. Two negro waiters, 
fa ultlessly clad in white, serve the sandwiches and coffee to 
the men, who stand on the outside. The plan is a great time
sa ver, for it does away with the necessity of the men making 
arrangement for securing their luncheon while on regular runs. 
In many cases it was found they would leave their cars to go 
into a restaurant to get a prepared lunch or meet some member 
of the family who would be in waiting for them at a designated 
spot. Thus they were often called from theii. cars. 

Some of the photographs taken at the recent Utica meeting 
of the New York State Street Railway Association and deliv
ered during the convention have faded out. The photographer, 
1\ . P . Zintsmaster, of Herkimer, N. Y., states, however, that 
he will replace any of these faded photographs by a perfect one 
if the purchasers of the photographs will return the faded ones 
to him. Mr. Zintsmaster is a photographer with an excellent 
reputation, which he is desirous to maintain. 



PROCEEDINGS OF THE INTERNATIONAL ELECTRICAL CONGRESS
SECTION F 

MONDAY, SEPT. 12. 

T he fi rst meeting of Section F, that on electri c tra nsportation, 
of the International E lectrical Congress, was held on Monday, 
Sept. 12. Dr. Louis Duncan, chairman of th e section, announced 
that the first paper to be presented was th at by Philip Dawson on 
electric traction on British rai lways. T his is presented in abst ract 
below: 
DAWSON, ON "ELECT RI C TRACTION ON BRITISH RAILWAY S" 

'f O wing to th e stringent regulations imposed by the Government 
,, and the very densely populated districts which r ailways traverse, 

the capitalization of E nglish lines is an exceedingly heavy one, 
amounting to about £1, 184,000 for 22,078 miles of railway, both 
single and double track. T he percentage of net receipts to total 
paid-up capital is decreas ing, owing to increased taxation and com
petition of electri c tramways. The author 's opinion as to the rem
edy is the judiciou s adoption of electri c traction. He cla ss ifies 
railway traffic as fo llows: Short-distance suburban and interur
ban; long-di stance main line, and goods traffic . The first class 
is extremely favorable for th e adoption of electricity, and the 
others mav furni sh some instances where it would be feasible. The 
Mersey Rail way is cited as an exampl e of the beneficia l effect uf 
electrifica tion of a steam line. While only installed la st year, in 
s ix month s the train mileage was increased from 155,000 to 401 ,-
000, and the number of passengers from 2,844,708 to 4,153,777. Even 
better result s have been secured on th e Milan-Varese railroad. 

The author shows that electrici ty is the only hope of suburban 
and short-distance interurban systems. Their introduction has re
sulted in an increase of schedul e speeds, and he does not doubt 
that from 12 miles to 15 mil es per hour will be allowed at no 
di stant date. The accelerating ability . of th e electric cars con
tributes to good schedule speed. The steam lines benefit by eltc
trification in that th ey h ave advantages over tramways in not hav
ing to operate in congested di stricts, and th ey have a greater di s
tance between stops. T he small number of journeys per hea d of 
population in L ondon is an evidence of poor facilities for travel. 
These were 129 in 1901 , as compared with 223 in Berlin , and 320 in 
New York. 

There are certain conditions which must be fulfilled by a system 
of electric traction. 

I. Sub-stations with moving machinery should be few in number, 
and these should require little attendance. 

2. The number of conductors suppl ying current to trains should 
be few and capable of unlimited extens ion, hence the use of a third 
rail is not possible. 

3. It mu st be possible to take from a single conductor sufficient 
current to haul one or more fast trains between feeding points. 

4. It is very desirable that the system should be applicable to 
main line as well as to subu rban systems. 

5. It should be possible to operate trains at any speed so as to 
make up lost time. 

6. Controlling apparatus mu st be simple and high -pressure con 
~1uctors must not be in dangerous pos itions. 

7. If a. c. motors are used the power factor must be high and the 
motors mu st permit of high rates of acceleration. 

8. In some cases the motors might be used to return current to 
the line, but in any case they mu st be rever sible and applicable for 
braking purposes. 

The paper en larges upon these points, giving the rea sons fo r the 
conclu sions and the requirements of a sa ti sfactor v overhead con
ductor, which is strongly advocated as the only p~acti cabl e means 
of convey ing current to th e trains. A considerable amount of 
attention is given to th e current coll ector, and a sliding bow ar
rangement is preferable, as it is simple and does not need excessive 
pressure against the conductor. 

A number of advantages are claimed fo r electric traction over 
steam, an important feature being that much greate r traction is 
secur~d for less weight upon the driver s. Among other important 
advantages are the• decreased wear upon the permanent way, the 
possibility of multiple-unit control, the reduced number and r equired 
skill o f operatives and the possible high rates of acceleration. U p 
to th e present time comparatively littl e has been done in th e d i
rection of introducing elect ric traction upon steam lines in Great 
Britain, but progress is being made and with sa tisfactory results. 

DISCUSSION ON DAWSON'S PAPER 

In the di scussion which fo llowe d Mr. Dawson's paper it was 
brought out by Mr. Ward Leonard that high capitali za tion is not 
necessarily an indication of poor ea rning ability, as s0me American 
roads have even higher capitalization per mile than the amount 

reported for England. The important point in operating a road is 
to utilize to the highest degree the investment in the road, that is to 
operate so as to produce the maximum ton-miles per mile of track. 
In thi s country, by the increa se of power employed relative to the 
investment the cost of transporting a ton for r mile has been re
duced to about one-quarter what it was fifteen years ago. H ere is 
where the electric power has its great advantage in that unlimited 
power is possible for a given investment in track. Mr. Leonard 
also stated th at it w.as fortunate that where there arc many grades, 
water power is prevalent , and that a locomotive of 50,000 lbs. draw
bar pull was required. This at about 30 miles an hour would mean 
about 4000 hp. 

A nother feature of the di scussion was the distinction made by 
Mr. Sprague between the fi elds of application of steam and electric 
traction. Concentration of traffic and mnltiplicity of unit s justify 
the adoption of electricity. Long runs with infrequent stops are 
not suited to electric traction. The application of electricity is 
simply a power di stribution proposition, and nothing new is created 
by its use. As illustration of these points, Mr. Sprague cited the 
case of the New York Central Railroad, which will use electricity 
for all trains within 35 miles of the center of the city. This will 
be used for all trains, because two systems are not possible on the 
same track, and electrici ty is best adapted to all but the through 
trains . It was shown th at England will adapt electricity when com
pelled to, because on account of the expense it will be impossible to 
duplicate existing lines. Electricity offers the only solution of the 
problem of increasing present faci lities. 

Mr. Leonard ca lled attention to the fact that in England mail and 
express matter are classed as freigh t, while in America they are 
charged to the passenger service, and these facts mu st be borne 
in mind when comparing conditions in the two countries. 

The paper of J. B. Entz. on the storage battery in electric railway 
ser vice, was then read in abstract : 

ENTZ, ON " STORAGE BATTERTES" 

· The principal application of batteries to electric railway systems 
is made at the generating stations. at distribution sub-stations 
and directly connected to points on a direct-current distributing line. 
The objects of such installations are to store electrical energy at 
efficient and convenient periods and to return it when most useful, 
generally at periods of increasing or heavy load. The author shows 
how a batt ery resu lts in increased economy and reliability of oper
ation and classifies the reasons for installing batteries as follows: 

I. Reasons affecting investment. 
2. Reason s affecting economy of operation. 
3. Reasons affecting reliability and public convenience and safety. 
The point is made that there is usually some part of a station 

load which can be carried by a battery without increasing the total 
cost of th e installation and th at sometimes it is good engineering 
to go to greater expense to insure economy and reliability of oper
ation. 

The economies resulting from the use of batteries in power sta
tions and sub-stations are due to the improYed load factors in the 
various pieces of generating and transforming apparatus. The 
effici ency of a battery for "peak work," which will have an output 
between 15 per cent and 20 per cent of the total output of the 
station, amounts to about 85 per cent as a minimum, which is but 
3 per cent of the ou tput of the station . This amount should be 
more than offset by the increased efficiency of boilers, engines, lines 
and rotaries. The author estimates the total gain due to the use 
of the battery to be from 15 per cent to 20 per cent. He also makes 
the point that as the plates of the storage battery are constantly 
renewed the battery is in as good form at the end of a period of 
yea r s as at the beginning. 

The most important argument made by the author for the use 
of the storage battery is that it is entirely r eliable as a reserve. 
Its uses in thi s connection are tabulated as follows: 

1. The entire load of a power hou se may be carried for from 
three-qua rters of an hour to severa l times that period even during 
the time of h eaviest load. 

2. At a sub-stat ion the rotaries can be shut dnwn ior an indefinite 
period of time, the bat tery floating on the line. 

3. The batteries can take care of sudden excessiye loads du e to 
unusual congestion of traffic. 

4. They will take care of short circuits on the line. 
5. At night the entire machinery of a sta tion can be shut down 

and current rnt off the a. c. lines for inspection and repair. 
6. The batteries make it possible to buy power from another line 
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at times when it may be spared and at constant and controllable 
rate. 

T he author discusses the matter of boosters for fo rcing the bat
t ery to ch arge and discharge as desired. Such boosters m ay be 
either hand or automatically controlled. T he fo rmer are employed 
where a constant voltage is not necess ary, but if the battery is to 
b<- used in parallel with generating machinery o f a constant or 
rising characteri sti c, some automatic device is necessary. T he auto
matic excitation of the booster fi eld is accomplished by inclu ding 
an excit ing coil in the working circuit. T he exciting coil must be 
neutralized by another, so that with any predetermined average 
output of the st ation th e booster shall neither add nor oppose its 
voltage to that of the battery. In order to make such a combina
tion as stable as possible, another main-current coil has been in
cluded in th e generator circuit so th at an increase of current fa ll
ing upon the generator fo llowing an increase of outside load would 
furth er a ffect the battery and cause it to di scharge. 

The paper also describes the methods used for magnifying the 
effect s of variat ions in the generator load upon the booster excita
tion. One of these is a counter electro-motive force generator 
which derives it s fi eld excitation from a fi eld coil placed in the gen
erator circuit, sa id coil be ing so adjusted that the average generator 
load produces an e. m. f. equ al to and opposed to th at of the sta-. 
tion voltage, so that under such conditions the battery is neither 
charg ing or discharging. An increase i11 the generator output in
creases the voltage of the counter e. m. f. generator , wh ich in turn 
increases the booster excitat ion. The reverse effect result s from 
a lowering of the generator load. 

T he oth er method of regu lation is by means of an electro-111echan
ical dev ice which varies the pressure upon group s of carbon discs 
connected in the manner o f a W heatstone bridge, with the excit
ing field coil of the booster connected in th e pos ition of the gal
vanometer. By the compress ion of one or th e other groups of 
di sc current is passed ,hrough th e booster fi eld coil in such a di 
rect ion as to produce the des ired effect. 

The author concludes by discussing the pro per construction of 
a battery fo r r ailway service. H e states that the pos itive plates 
should be of the " P lante" type, while the negative pl ates are pref
erably o f the "paster" type. The development of th e active lead 
should be made in such an amount that it will prov ide secure re
ceptacles fo r th e retaining of the active materi al, and the necessary 
further corros ion of the act ive lead fo r the purpose of replacing 
active materi al ca rri ed away should not interfere with th e m ech ani
cal strength nor the conductivity of th e plate. 

D I SCUSS I ON ON ENTZ"S PA P E R 

T he paper was di ,cuo.sed by lVIess rs. Sprague and E dstrom. 
In the di scussion upon l\I r. E ntz's paper great stress was laid 

upon the fie lds o f application of thi s class of device. It was shown 
that in stations of small capacity, and therefore with fluctuating 
load, the battery is almost a necessity. Sub-s tations come under 
thi s class, as they are virtually small stations, r egardless of the 
or iginal source of the power. In this country it is a debatable 
matter as to whether storage batteries sh all be u sed or not in large 
stations. In E urope there no question about th is as a ru le, 
for the stations are small and hence fu rnish the proper conditions 
for an effici ent application of batteries. In very large stations 
abr9ad the storage battery is not u sed as much as fo rmerly. 

TUES DAY'S SE S SION. 
0 11 T uesday m orning ::: jo in t m eet in g of Section B (general 

appli cations) and Sec ti on F (elec tri c transportation) was h eld 
fo r the purpose of di scuss in g the questi on of alternating-current 
motors as applied to electri c traction, particularly with referen ce 
to the use of a sin gle-phase cur rent on the trolley system and 
the adaptability of various types of m otors to this condition. 

Mr. C. P . Steinm etz, chairman of Section B, called the meetin g 
to order and announ ced the general obj ect of th e jo int meetin g, 
stating th at the paper s would all be presented before comm en c
ing th e gen eral di scussion. Mr. B. J. A rnold was th en intro
duced and r ead his pape r entitl ed " Som e E arly Work in 
Polyphase and Single Phase Electric Traction." H e reviewed 
the general developm ent of the application of polyph ase currents 
to electric t raction c1.nd told how, as early as in 1896, sho r tly after 
the appearance of th e rotary convert er commercially, h e fi rst 
proposed t o u se thi s type of apparatus in railway work on a pro
jected line call ed th e Wisconsin Inland Lakes & Chi cago E lectr ic 
Railway. Th is road was not built , but a few months later he 
m ade use of th e idea in conn ecti on with th e Chicago & Milwau
kee E lectric Railway and installed in 1898 th e fi rst ro tary con
ve rter syst em used in connecti on with electric rai lway wo rk. I n 
1899 he co mm enced the developm ent of the present Arnold sys
tem , whi ch was discussed in detail in h is paper. His general 
scheme is t o make use of sin gle-phase m otors and to employ an 
air storage system to be used in starting and stopping the car, th e 

m otor running continuously at maximum load and efficiency. 
T he speed of the car is contro lled by accelerating or retarding 
the part s usually known as ro tor and stato r, by m eans of com
pressed air, in such a manner as not only to r egulate the speed 
of the car , but also to restore the kinetic energy of the car when 
stopping and to utilize thi s stored energy in starting again. 

In June, 1903, th e fir st experimental machine was ready and a 
successful t ri al trip was made. A s the apparatus used on this 
occasion was m ore or less of a mak eshift, it was considered de
sirabl e to defer furth er tests until a complete equipment could be 
constructed. This was ready in D ecember, 1903, but was de
stroyed by fir e a fe w days before the date set for public tests. A 
new equi pment was built and on Aug . 3, 1904, a successful trial 
run was made. 

STEINMETZ, ON "ALTER NATING-CU RRENT M OTO RS" 

Afte r th e pr esentation of M r. A rnold's paper , Dr. Loui s Dun
can (chairman of Section F) announced that th e next pap er would 
be that of Mr. C. P. Steinmetz, entitled " Alternating-Current 
Motors." M r. Steinmetz then r ead one of his characteristic 
papers. As it contained much m ath ematical developm ent of the 
grneral theory of the various types of alternating-current motors, 
it was r ead in part only, the general equations being shown and 
then the app lication to the variou s types developed, together 
with th e cor responding speed and torque curves. The motors 
considered were the fo llowing: 

PoL YPHASE MoToRs AND MoTORS oF SIMILAR TYPE 
(1) Polyphase in duction motor . 
(2) Single-phase induction m otor. 
(3) Sin gle-phase conden ser m otor . 
(4) Polyphase shunt motor. 
(5) Polyphase series motor. 

SINGLE-PHASE COMMUTATOR MOTORS 
(1) Single-phase ser ies motors. 
(2) Compen sated ser ies motor. (Eick emeyer motor. ) 
(3) R epul sion m otor. (Thomson m otor.) 

I t was shown that t he maximum power fac to rs of th e commu
tating moto rs ar e decidedly higher than th ose of correspo nding 
induction motors, and that , th er efo re, th e sam e power fac tor as 
in the induction motor can be secured in the commutating m otor 
wi th a much larger air gap. T his is a dec ided advantage in elec
tric rai lway work. T h e co mpensated motor is interm ediate be
tween th e repul sion and the ser ies motors, but rath er n earer the 
fo rmer for low speeds and to the latter at high speeds; that is, its 
to rq ue is high in start ing and at low speeds, but does not fall off 
as rapidly at high speeds as that of the repul sion m otor. Induc
tion m otors ar e essentially constant speed motors. T he repul
sion motor is a low speed motor , th e series motor a high speed 
motor , while th e co mpensated or E ickem eyer m otor is intermedi
ate 'between the repulsion and seri es m oto rs, ap proaching the 
fo rmer at low speeds and th e latter a t h igh speeds. 

D E RI, O N " SINGLE-PHASE MOTO R S" 

T he next paper presented was that by Mr. Max D eri, entitled 
" Single-Phase Motors." This paper was read in abstract by Mr. 
\ V. I. Slich ter. T he author reviewed the essential functions and 
relations of modern single-ph ase m otors ( of the commutator 
typ e) with the idea of fac ilitating a co mparison of th e working w
condi t ions and commutatin g requirements of the different sys
t ems. Some new points of v iew were pr esented and som e new 
m eth ods of construction were shown. 

L ATOUR, ON "COMMUTATION" 

l\1r. D eri' s pa per was fo llowed by that of M r. Marius Latour, 
whi ch was entitled " Com mutation of Direct and Alternating
Current Machines." Mr. L atour read his paper in per son and 
discussed in general the essential fea tures of similarity and differ
ence in the commutation of m 9tors on direct and alternating
current circuits. 

B R AGSTAD, ON " REPULSI ON MOTORS" 

M r. Steinmetz then read in abstract from th e original manu
script the paper of Dr. 0 . S. Bragstad, entitl ed "Theory and 
Operati on of R epul sion Motors." This paper was largely mathe
matical and cannot be bri efl y r eviewed. Dr. Bragstad stated 
that commutator motors fo r alternating currents have become of 
g reat interest within r ecent years, m ainly because of the demand 
fo r a sin gle-phase railway motor, but that a broad field would 
also be fo und fo r other purposes wh ere speed regulation is re
quir ed. Th e repulsion motor is of special interest , not only in 
itself, but also in that it marks a transition stage to the different 
forms of compensated m otors. Th e general th eory of the repul
sion motor was developed in considerable detail under the usual 
assumption that the magneti c resistan ce is constant for all mag
netic circuits and that the iro n losses are proportional to the 
square of th e magnetic induction. Th e results of the mathemati-
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cal development were represented graphically by a series of dia
grams. 

DANIELSON, ON "COMPENSATED REPULSION MOTORS" 
The next paper, also read by Mr. Steinmetz, in abstract from the 

original manuscript, was that of Mr. Ernst Danielson, entitled 
"Theory of the Compensated Repulsion Motor." Like that of 
Dr. Bragstad, this paper is very mathematical and th e matter con
tained can not be very well presented in a condensed form. The 
general analytical theory of the repulsion motor was developed. 
Leakage was considered and the formulas for the calculation of 
current, torque, and lag with known voltage, brush position and 
speed were given. The formulas developed were those used by 
the Allmanna Svenska Elektriska Aktielolaget, of Westeras, 
Sweden, for figuring repulsion motors. 

LINCOLN, ON "SINGLE-PHASE RAILWAY PROBLEMS" 
Mr. Paul M. Lincoln then read his paper on "Transmission and 

Distribution Problems Peculiar to the Single-Phase Railway." 
Among other things, Mr. Lincoln pointed out the fact that, as far 
as the transmission line is concerned, the true criterion of voltage 
strain is that which exists between any conductor and ground. 
and not that between any two conductors. If the terminal volt
age be so adjusted that the insulation strains to ground be made 
the same, then to transmit a given amount of power a given dis
tance at a given loss will require no more copper by the single
phase line than that required by the three-phase line. 

NIETHAMMER, ON "A. C. AND D. C. TRACTION" 
Upon the conclusion of Mr. Lincoln's paper that of Dr. F. 

Niethammer entitl ed "Alternating versus Direct-Current Trac
tion" was presented in printed form without being read. 

In this paper Prof. Niethammer described all of the different 
electric railway systems, viz.: direct-current, three-phase , single
phase, with commutator motors; current changers, such as the 
Ward-Leonard and Heilman; single-phase induction motors, such 
as those of C. E. L. Brown and Arnold; constant direct-current 
systems and storage batteries. Tables were then given of maxi
mum speed, acceleration, horse-power of motors, etc., for different 
classes of service, and examples taken from roads representative of 
each class of service. He then discussed the design of the differ
ent types of motors for each of the different systems, especially 
for the different alternating-current systems, and gave a second 
table showing weight, dimensions, gear ratios, etc., for the standard 
direct-current, single-phase and three-phase motors of the different 
European manufacturers. He then discussed starting torque, 
speed variation and braking for the different types of motors, also 
different methods of gearing and controlling, the latter accom
panied by a table showing the weights of various controllers. Dif
ferent forms of current-collectors were also described and com
pared 

DISCUSSION 

The di scussion was opened by Mr. E. K. Scott, who advocated 
the three-phase as against the single-phase system. Every three
phase generator is a three-crank engine, and with transformers 
connected in delta, if one breaks down the system can still be oper
ated, while if the transformer breaks down in the single-phase 
system the system is shut down. With the single-phase system 
you haye a pulsating torque, while in the three-phase system and 
in the direct-current system you have a constant torque. 

Mr. Lamme stated that the problem of single phase electric trac
tion is considerably affected by the opinion of the electrical pub
lic, which opinion is based largely upon experience with alter
nating-current motors of various kinds. One point of confusion 
is that many engineers fail to understand why the single-phase 
commutating motor can have a large air gap and also a high 
power factor. In the commutating type of motor the current 
represents torque regardless of the power factor, whereas in the 
induction motor a low power factor m eans a low torque. He 
advocated the u se of the straight series motor. 

Mr. Steinmetz, in referring to the relative advantages of single
phase and polyphase motors, said the single phase tends to syn
chronize much more strongly than the polyphase induction motor , 
so that while the polyphase induction motor might be used in 
electric railway work, the sin gle phase induction motor is not 
directly applicable. The single phase commutating motor is ad
vanta geous. In thi s motor the limit of torque is the magnetic 
saturation. In action thi s motor approaches the direct-current 
se ries motor; that is, the torque is proportional to the square of 
th e current, while in the polyphase motor it is more directly as the 
current. As regards systems of distribution, the polyphase sys
tem is generally used h ere but is not so common abroad. The 
polyphasc system has th e advantage in stationary motor work 
and the generators arc som ewhat smaller and more efllcient. In 
answer to the argument Ly Mr. E. K. Scott regarding runnin g 
on a delta -connected three-pha se system with one transformer 

burned out, Mr. Steinmetz brought out the point that equal safety 
could be secured in the single-pha se system by employing two 
transformers instead of one. In electric railway work the s111gle
phase system is simpler and must be employed. A two-phase 
system might be, used by connecting one phase on each track of 
a two-track road, but it would be a difficult and a complicated 
system. \;Vith modern engineering methods th e single-pha se rail
way system will improve. 

Mr. A. H. Armstrong, in r eferring to the question of a three
phase versus a single-phase system, said that it is necessary to 
consider the commercial aspect. At present there are one-half a 
billion kilowatts of rotary converter s and three-pha se railway 
apparatus installed. This must be used as far as possible, and it 
is therefore necessary to use 25-cycle motors at present. The 
great amount of lighting at the present time supplied by railway 
.r,ower houses, and also the power supplied to stationary motors, 
must be also taken into consideration. For the present it appears 
that the three-phase generating apparatus will be used with a 
transformation to two-phase at the sub-stations and the railway 
load divided on the two phases. 

Mr. Steinmetz also said that it is necessary to consider the 
present state of the art and the conditions now existing. It will 
probably be necessary for some time to come to operate cars on 
500-volt direct-current circuits within city limits, and therefore the 
new alternating-current motors for electric railway work must be 
so constructed that they will operate equally well on the direct 
current city systems and on the alternating-current system used 
beyond the city limits. The alternating current commutator mo
tor may be made to meet these conditions. 

Mr. Lamme said that in the original single-phase railway built 
recently by the Westinghouse Company, the frequency was 16 2-3, 
but the standard frequency of to-day is 25 cycles, in order to meet 
the requirements of machinery already installed. Four motors 
are used on a car, operating in series on a direct-current circuit in 
the city, and either in series or in parallel on an alternating
current circuit beyond the city limits. 

Mr. A. H. Armstrong stated as r egards frequency, that a 15-
cycle equipment has been already install ed and placed in opera
tion. Another point is that of the standardization of line voltages 
o n the trolley circuit. Both 2200 and 3300 volts have been used 
and both will probably be st andard vo ltages for the present. 

Mr. P. M. Lincoln, in referring to the trolley line vo ltage, said 
that with present installations, 1100 volts would generally be as 
high as would be advisable, but with the new types of line ma
terial 2200 and 3300 volts will be found perfectly sa ti sfa ctory. 

Sections B and F then adjourned to meet at IO a. 111. on \;Vednes
day, Sept. 14, in Festival Hall at th e \;Vorld's Fair. 

\VEDNESDA Y'S SESSION 
This was a combination meeting of the American Institute of 

Electrical E ngineers and the Institution of Electrical Engineers of 
Great Britain, with sections B and F, and constituted the annual 
meeting of the Institute. President B. J. Arnold, of the A. I. E. E., 
called the meeting to order. The meeting was not a part of the 
congress, but President Arnold extended an invitation to all mem
bers of the congress to take part in the discussion. He called 
attention to the session as a joint meeting of the A. I. E. E. and 
the I. E. E., of Great 'Britain, and expressed the hope that this 
,vould not be the last of such meetings, but that there might be 
many of them in the foture. President R. Kaye Grey, of the In
stitution of Elect rical Engineers, of Great Britain, then took the 
chair, and President Arnold delivered his annual address as presi
dent of the A. I. E. E ., abstracted below: 

Eleven years ago we met in Chicago under the auspices of a 
great exposition. To-day we are gathered again at a greate r ex
position. At the time of the Chicago meeting engineer s were 
str enuously advocating the use of electricity on street railways 
and elevated work. The Chicago Exposition Intermural road was 
the first instance of the application of electricity to large traffic. 
The interval between these two expositions has been one of ex
tensive activity in interurban and suburban work. The traffic on 
these lines has enormously increased over the steam road figur e~. 
We now aspire to enter th e steam road field. The question is 
whether the advantages are greater than th e difficu lties to be over
come. It has been proven that suburban traffic of a steam road 
is a legitimate field for the introductinn of electricity, as for in
st ance, the New York Central and Penn sylvania terminals , in New 
York City. Th e bes t condit ions for electrical opera tion are many 
units at even intervak The power now required by a car is small 
compared to that taken by a steam train. A more economical 
method of prod\lcing power is req11ired before electricity will be
come fully appli cable to steam lin es. 1n some ca~es, with water 
power available, the power is cheap cnoug-h for <'lc<'trical operation 
at the present time. 
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vVhen the traffic is dense enough the ideal equipment for electri
ca l opera tion would be six tracks arranged in pa irs fo r different 
classes of traffic moving a t the same speed on each pair of tracks. 
T his condition onlv exists in a few cases. In mos t places the traffic 
is too light. No general law can be laid down on account of vary
ing conditions. In all cases the r ela tive cost of operation mu st be 
carefolly analyzed. 

E lectri city will be the power ultimately. At first terminals will 
be equipped, due to lessened operating expense or the demands of 
the public for better service. Then electric feeders for trunk 
lines will follow and finally the trunk lines operating between elec
trically equipped termina Is will be changed over to the new power. 
Many advantages wi ll accrue, such as increased passenger r evenue, 
a high class freight service not poss ible now, and lower cost of 
power as time goes on. 

The principal problem i5 the transmission of power and voltage 
11 11 the troll ey and the solution seems n ear. Heretofo re the necess ity 
o f rotaries has precluded the equipment of trunk lines, but the 
alternating-cu rren t motor has made it more probable du e to the 
decrease of fi rst cost and th e improved transmission. 

It is only seventeen years s ince the first electric road was equipped 
and yet th e horse and cable have practically disappeared, the 
suburban railway h as become a great factor in our daily life, and 
the total investment in elect ric industri es r eaches $.i.000,000,000. 
Steam will hold its own on trunk lines for some yea rs, but at 
present , trunk lines in the U nited States, Switzerland , Sweden and 
Italy are figuring on electric operation, and th e future looks prom
ising. 

President R. Kaye Grey, of the In stitution of E lectr ica l E ngi
neers, of Great Britain , moved that a vote of thanks be tendered 
P resident A rnold for hi s able add ress. T he motion was seconded 
by Col. R. E. Crompton, senior vice-president of the In stitution of 
E lectrical E ngineers, of Great Britain, and carried by acclamation. 

Th e subj ect for di scussion at thi s meeting, "Different Methods 
a nd Systems of Usi ng Alternating- Curren t in E lec tri c R ailway 
Motors," was taken up, Dr. Charles P. Steinmetz oornin<; the dis
cussion. Mr. Steinmetz reviewed at some Iength the development 
of the alte rnating-current railway motor, starting with the ea rly 
wo rk of l\I essrs. Rudolph Eickemeyer a nd Charl es Van D epoele, 
and leadin g up to• th e latest type-th e co mpensa ted co mmutator 
111 otur. H e di scussed th e cha racte ri sti cs of th e direct-current 
se ri es railway m otor, t he po]yp hase inducti on moto r and th e co m 
mutator alternatin g-current m otor, and th eir adaptability to 
different classes of railway work , these classes being ordinary ci ty 
street se rvice, ,apid transi t se rvice, as on elevated and under
ground tracks; suburban and interurban service, trunk line pas
senger ser vice and long di stance freight service. 

F or city se rvice the characteri stic s of the direct-current se ri es 
motor are best, on account of its enormous to rque at starting, its 
rapid acceleration and maintenance o f torqu e from the limit of 
acceleration to the free running speed. These featu res were absent 
in the induction motor. This latter type of machine cannot com
bine very high acceleration with high effic iency a t free running, or 
with th e abi lity to run effic iently at low speeds. The alternating
current co mmutator mo tor, howeve r, while hav in g not quite such 
good ch arac teristi cs as th e direct-current se ri es moto r , is we ll 
adapted for city sen-ice. T he problem and co nditi on s in rapid 
tran sit sen-ic e are th e sa me as th0se in city sen· ice, except that the 
unit s ar e larger, the speeds hi gher an d stops are not so fr equent 

In interurban and suburban work there are fewer stops, so that 
rapidity of accelerati on is of less importance and a lower to rqu e o f 
acceleration wi ll do, but the same surplu s torque is required as in 
city se rvice, because the voltage cannot be maintained so nearly 
constant in interurban lines as in th e city. The induction motor 
bein g most sensitive to voltage variation (the torqu e va rying as 
th e square of the voltage) is no t at all adapted to interurban and 
suburban service , the m aximum torque which th e m oto r can give 
cannot mu ch exceed the acceleration torque without spo-iling the 
chara cteri stics of th e motor, and whi le the m otor wi ll run at co n
stant speed regardless of vo ltage fluctuati o ns . an excessive drop in 
YO ltage will cause it to "break down" and refuse to carry the load. 
The alternating-current commutator motor, however, appears to 
be pre-eminently constituted for thi s cla ss of work. 

In trunk line passenger service, the rate of acceleration at pres
ent obtained by means of steam locomotives is much lower than 
that obtained in everyday practice fo r electric railways, and as 
excessive acceleration torqu e does not need to be sustained up to 
high speeds in this class of ser vice, it is a fie ld where alternating
current commutator motors should be employed and possibly induc
tion motors if the question of voltage maintenance does not inter
fere. 

In trunk line freight se rvice the same considerations come in, 
except that the speeds are relatively low and th e train weights are 
enormou s, so that here more than in any other class of work it is 
essential to haYe a very large surplus torque available in order to 

start the train or to hold it on an up grade. For this service, there
fore, as in interurban se rvice, the motor mu st nm efficiently at light 
loads and be able to give a very high torque, although it need 
not carry thi s torque up to high speeds. 

Mr. Steinmetz then pointed out that on account of the enormous 
mileage of direc t-current railways already existing in cities, this 
type o f equipment would always remain; consequently, long dis
tance motors, that is to say motors running over connecting links 
between different city systems, must be able to operate on the direct
current-systems. The alternating-current commutator motor is 
highly advantageous, since it possesses thi s peculiar characteristic. 
H e also expressed the'"opinion th at since 25 cycles h ad been adopted 
as the lowest alternating-current frequency, and th ere is a g reat 
dea l of 25-cycle generating apparatu s now in use, alternating-cur
rent railway moto rs mu st be built for that fr equency. Dr. Stein
metz expressed th e beli ef that the alternatin g-current moto r would 
not make any very serious inroad s into th e fi eld occupied by the 
direct-current moto r. H e thought th e altern atin g-current ma
chin e will develo p a fi eld of it s own, just as alternating-current 
tran smiss ion and di stributi on have supplemented r ath er than dis
placed direc t-current di stributi on. 

Mr. B. G. Lamme continued the discu ss ion. In the development 
of th e direct-current motor for trac tion work a process of elimin
ation brought out th e series motor as th e best type. Its torque in
creases faste r than the current and it gave a cushi on acti on to the 
ca r. T he next both er some problem in railway work was tran smis
sion of power to th e car. Motor generator s were tri ed in sub
stations with some success, but th e rota ry c01werter was out of the 
question on 125 to 133 cycles. Even at 60 cycles th e des ign was 
difficult and the machin e cumbersome. At N iagara a compromise 
between 4000 and 2000 alternation s per minute gave 11s th e 25 cycles 
now .so common. In 1894 th e conve rter was adopted as an emer
gency necessity. In 1895 the vVest inghouse Company tried two 
75-hp motors, singl e-phase, with rheostat ic cont ro l, bnt they were 
abandoned. Next, motors of 100 hp wound for several speeds, 
were tried, both being of the induct ion type. The next experi
ments were with a sing le-phase commutator motor of IO hp, a11d 
16 2-3 cycles fr equency. Two of these were run on a ca r for a 
while with 400 volts on the troll ey, but the r esults were un satisfac
tory and the work wa s dropped. T he work was again taken up in 
1897, wh~n several motors of 30 to .io hp were tried. Finally in 
1900 and r9or a moto r of 100 hp was operated successfull y on 16 2-3 
cycles, and in September, 1902, th e fir st public announcement of a 
single-phase system was made befo re the A . I. E. E ., in a paper 
describing the propo sed Baltimore & vVashington E lec tric Rail
way. Many objections were rai sed, principally directed at the 
commutator. It is of interest th at one o f these motors ran con
tinuou sly, day and night, under full load fo r nine months on 60 
frequency, w ith out showing the slightest sign of trouble at th e com
mutator. 

The Indianapolis and Cincinnati line has adopted the alternating
cnrrent. In the terminal cities direct-current is u sed with rheo
~tatic control with four motors in series outside of thi s, the four 
motors are in parallel and control is accomplish ed by means of 
transformer taps. 

Now looking at the problem in general, several points are in 
favor of single-phase motors. Only one overhead conductor is re
qu ired. The motors are mostly of se ri es type, which gives good 
operating characteristics and permits of th e operation on direct
current. The single-phase motor can also utili ze potential control, 
doing away with rheostatic losses. In trunk line operation the 
question of frequencies does not enter. as a system of this kind 
can affor d to adopt its own fr equency irrespec ti ve of others in use 
at points on its lines. 

Dr. E. V. Drysdale was of th e opinion that th e main advantage 
of the single-phase commutator motor was th e ability to operate on 
di rect and alternating-current equally well. In starting a car from 
rest, not power, but fo rce, is required. In the steam locomotive 
the force is applied direct, and with electricity we mu st install a 
line to furni sh force in starting, and power in running. The 
·ward-Leonard system is ideal in this r espect, furnishing force for 
starting, with large current and low voltage by variation of the ex
ci tation on the generator. 

Mr. B. J. _\.rnold at this point sa id that although he must give 
the credit to Mr. Lamme for the fir st announcement of a purely 
single-phase system, yet h e mu st take credit for the first construc
tion of an electric railway using single-phase motors. 

Mr. F. J. Sprague continued the di scussion. The future of the 
adoption of electricity on trunk lines appears hopeful. It will not 
be because of more efficient or economical operation or esthetic con
siderations, but only by financial necessity. The best finance will 
dictate the purchase and control of competing electric roads. 

Pre~ident Elihu Thomson gave some historical points on repul
sion moto rs. The di scu ss ion was carried over to Friday morning 
before Section F. 
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THURSDAY'S SESSION 
At the meeting on Thursday, th ere was no di scussion and four 

papers were read by title: "The Mono-Railway," by F. P. Bahr; 
"The Railway Booster.'' by Dr. Rasch; "The History of the E lec
tric Railway," by F. J. Sprague, and "The Wilkesbarre & Hazel
ton Railway," by L. B. Stillwell. 

STILLWELL, ON "TH E \VILKESBARRE & HAZLETON RAILWAY" 

l\fr. Sti llwell 's paper stated that the \Vilkesbarre & Hazelton 
Railway is the fir st railway of any considerable length in America 
to he equipped for commercial use with the protected third rail. 
The most noteworthy features in the railroad and it s equipment 
are: 

( I.) The use of a contact rail covered by plank guard to pro
tect it against snow and slee t, and to prevent accidental con tact 
by people crossing the track or walking near it. 

( 2.) The elimination of all g rade cross ings. 
(3.) T he fact that it traverses a rugged and mounta inous coun

try, level str etches of roadbed being practically insigni fica nt , while 
there are several stretches of 3 per cent g rade not less than -I
miles in length. 

(4.) The use of car s weighing 42 tons, net, without passenger 
load, and equipped with four motors of 12 5 hp (one hour rating) 
each. 

(5.) Brake equipment so des igned that no one acc ident to any 
part of the rigging can r ender all brakes inoperative. 

( 6.) T he use of a portable conve rt er station in the for m of a ca r 
carrying transformers, converters and necessa ry switch gear s. 

(7.) Th e u se of a soldered, not riveted, ra il bond. 
Th e composition o f the contact rail is as follow s : Carbon, not 

to ~xceed Io per cent; manganese , 55 per cent; phosphoru s, 8 per 
cent ; sulphur , 10 per cent; silicon, 3 per cent . Its conductivity 
is equivalent to pure copper having about one-e ighth its cross
section. The construction o f this road was de scribed in March 
7, 1903, of the STREET RAILWAY JouRNAL, so that only a brief 
abstract of the operation will be g iven. 

During th e winter of 1903-190-1- cars were operated from 6 a. m. 
until a ft er midnight, upon headway which at no time was less than 
one hour. Notwith stand ing thi s infrequent service, there were 
but two instances in which any se rious delay occu rred by reason 
of formation of sleet on the contact rail. U pon one occas ion a 
car was delayed one hour and fifty minutes. Another time, a car 
lost on round tr ip twenty-e ight minutes. Partial formation of sleet 
on th e contact rail which occurred in these cases would have been 
g reatly reduced. if not eliminated. had the guard been even 2 ins. 
wider. The add ition of a vertical plank at tached to th e posts 
wh ich carry th e top guard would secure effective protection against 
slee t from that side of th e track, but on the other hand it would 
tend to cau se an accumulation of snow around and upon the con
tact rail. The success . of th e guard use d was in a large measure 
clu e to its open front and back permitting the wind to drive snow 
through th e space between the contact rail and guard. 

The shoe has been yery sati sfactory, although some trouble was 
experienced in shoes breaking. cine to failure to maintain an accu
rate alignment of th e thi rd rail The shoe has been somewhat 
modifi ed since it s original des ign, so as to make a weak point at 
which it will break in case it strikes any of the supporting posts 
instead of tearing away the entire support. At high speed, the 
shoe has less tendency to jump than the link type shoe. The cnr
rent per motor car s has frequently exceeded -1-00 amps. per shoe, 
and there has been no appreciable sparking. 

RASCH, ON "BOOSTERS" 

The paper hy Dr. Rasch was largely mathematical in it s char
acter, arnl was a discu.ssion of the best method of regulating a 
booster. 

Sl 'R ,\C UE, O N "ELECTRIC RAILWAY HISTORY'• 

"The I fi story of the Electric Railway," by Mr. Sprague, was a 
ve ry valuable cont ribution to street railway literature, and .de
scribed the salient points in the history from the time of Davenport 
to the present. The earl y part of thi s paper will be reproduced in 
the next is sue of this paper. 

FRIDAY'S SESSION 
On Friday morning Section F held a jo,int sessio n with Sec

tion G for th e di scuss ion of Prof. G. F. Sever' s paper on "Elec
troly sis o f Underground Conducto rs." Prof. Sever presented an 
ahstract of hi s paper , giving a bri ef summary of the situat ion 
in the United St:tks. 

SEVE R, ON "ELECT ROLY S IS" 

Experts in thi.-; rn11 11 t ry ar e g reatly ·divided as to the cure and 
modification nf th e trouble. The data of th e paper were 
collected by Messrs. Waterm an, Sti lwell and Sever, and tabl es 
were mad e from replies rece ived from 102 street railway compa
nies from 29 citi es and from the opinio ns of 22 experts. The 
information from the s treet railways comprised the date of co m-

mencing operation, mil es of track operated, weight of rails, style 
of bond s, size and number per joint, return feeders, attachmer. i. 
of pipes to bus, rails or both, electrical drainage, number o f 
power stations, minimum lin e volt s, nature of pipe joints and 
soil, parts corroclecl , ex tent and nature of damage , r em edy ap
plied and eff ect s produced. 

The m ost interesting r eplies are to the que stion of r emedy 
appli ed and result s att ained. A few a nswers are given below: 
' I. Some electrolysis, no remedy. 2. Larger bonds. 3. Analy
sis sh owed ru st and not elec trolysis as catL e of decay. -1-- Proved 
decay clue to ea rth corrosion. 5. R eturn feede rs. 6. Some elec
trolysis; in stall ed r eturn feeder s; less trouble. 7. Ignored. 8. 
Better bonds. 9. R enewed bond s; At Madison, Wis., the pipes 
were tapped to the station and no more troubl e was experienced. 

In th e table of r epli es fr om the twe nty-nine ci ti es the following 
points were asked: 

W as electrolysis encountered? What was the effect upon pipes? 
Was blame placed on r ailway company? (This question was 
always answered in the affirmative.) What remedy was suggest ed 
and applied? Was legal action t aken? 

Among remedies suggested and applied, fi ve citi es ca lled for 
doubl e trolley, but in no case was it appli ed. Others suggested 
better return , more bonds and r eturn fe eder s. 

P eori a, Ill. , Dayton. , Ohio, a nd Richmond, Va., r eported legal 
action taken. In Peoria th e deci sion was againq the railway 
company , but th e case is still open. In Dayton, Jucge Brown 
told both parties to get together and adjust the trouble between 
them. 

The third table concerns va rious points in municipal o rdinance s 
1 egardin g electrolysis. The quest ions asked were th e following : 

I. What system is required?. 2. Are t aps from pip e to r ail 
and negative hu s allowed? 3. I s electrical drainage in positive 
area allowed? 4. A re railway co mpanies liabl e for corrosion ? 
5. \Vhat maximum po siti\' e or nega ti ve potential difference be 
twee n rail and adjacent pip es is allowed? 6. \Vhat drop per mile 
is allowed in return. and what t otal drop is allowed? 

In Battl e Creek and A tlantic City no taps from the r ail to pipes 
e r the negat i\' e bus are allowed. The positive difference of poten 
tial allowed in various places is from a quarter of a volt to a volt , 
the negative difference bein g the same. 

The leakage current allowed in various places varies from o 
to I amp. per pipe. In Chicago 8.8 volts drop is a llowed per 
mile of r eturn ci rcuit , oth er cities specifyi ng from 3.3 t o 6.6 
volts. Most of th e citi es require a r eturn ci rcuit of not less cur
r ent carrying capaci ty than the positive fe eder s. Of fifty citie s 
with which Prof. Sever corresponded. only ten r eport any trouble 
from electroly sis. 

The opini ons of twenty-two expert s are also tabulated mainly 
from testim ony in P eoria, Dayton and o ther places. l\Iost of 
th em are of the opinion that electrolysis can be stopped with the 
rail r eturn still in use. A m on g the remedies suggested are the 
double trolley, a r eturn booster , more efficient return and insulat 
ing pipe joints. 

DISClTSSTON ON SEVER'S PAPER 

Dr. Louis Duncan o pened th e di scu ss ion, and thought Judge 
Brown, of Dayton, had the best idea of a r emedy, that is joint 
action by both parties concern ed. 

John H esketh, Esq., was of the opinion that r:1tttual action 
was necessary for th e abatement of the evil, and it was as much 
the duty of the com pany li able t o damage to protect itself as it 
was of th e tramway company to provide protection. One wate r 
company to hi s knowl edge had laid ser vice pipes within J ins. 
of th e rai l, thu s directly inviting electrolysis. A ll effort s to pre
vent damage by spec ifyi ng r eturn drops must take acco unt of 
length of lin e. It is not only th e difference of pa.ten tial that 
cau ses damage, but also the ampere carrying capac,ty of leakage 
path, and h ence som e definit e fo rm of tes• should be prAsc r ibed. 

In Germany the meth od spec ified is that the drop shall be taken 
between the r ail and th e earth nearest to it. An express ion on 
this subj ect , as t o remedies. sh o uld be called for from ~cientific 
bodies through out th e world. 

Professor F. D. Caldwell sa id that in Columbus, Ohio, two 
questions arose : fi rst, whether or not to guard against t rouble 
where current leaves the pipe~ or to keep the curren t away from 
th em altogeth er; and second, how much current can be permitted 
to flow without serio us damage? The entire probl em varies with 
th e soil encountered, rega rdin g it s electrical resi stance. 

Thi s closed the discussion and Section F adjourn ed to it s own 
meeting room, where the di scuss ion on the methods nf applying 
altern ati ng curren t t o traction was co ntinued from \Vedncsday'~ 
sessio n in Festival Hall at th e Fair ground s. 

DISClTSS iO N Cl N "ALTERN,\TI NC f'llJ{lrn NT i\ HlTUR S" 

Th e di scuss ion was ope ned by Dr. Louis Duncan, chairman. 
T he speakrr noted three qni te di stinct traction fields now s11ccess-
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fully operating by electri cit y; nam ely, tramway se r vice , city train 
c,e rvice and interurban se rvice. In all of th ese fi elds th e elec
t ric operat ion gives b etter and m ore economical se r vice than 
~tea m , cabl e or any other system heretofo re em ployed. 

In t h e t ramway syst em a large numb er o f sm all un its ar e con
stantly in operation, and consequently, notwi thstanding th e nu
merous stops and g rea t var ia tions in speed due b o th t o thi s fr e
quent stopping and to th e curva ture and grad ient s of the track, 
the load factor remains quit e constant and h igh. \ ,\Tith this good 
load fac tor the copper is economi cally used. The success of the 
cable car wa s clue to just such cond itions as give r ise to a high 
load fac t or in a dist ri ct of limited extent. With the introductio n 
of the multiple unit control , city train operatio n became possible. 
H ere aga i1: a good load facto r obtain s. In bot h of th ese classes 
of tract ion, it is of u lmo,t importance to be able to r apidly ac
celer ate up to the desired speed. Int erurban syst em s r equire 
frequen t, good and eco nomical servi ce . H ere th e load factor 
is good in the gen erating station, but is oft en poo r in bo th the 
sub-s t ati on and the lin es. In th is last fi eld the necessity for the 
m e of alt ernating-cu rrent is most st rong ly felt. Transmission 
o f power by alternating-current and the use of rota ry con verter 
sub-statio ns has made it possibl e fo r the direct-current rai lway 
motor to be success full y used in thi s se rvice. But the next 
logical _step is the use of alternating-current direct on t h e car , 
thus doing a way with th e co nstant a tt endance r equired at sub
stations and greatl y simplifying the apparatu s as a whole. 

A good load fa ctor m ay be maintain ed. yet a poo r cos t fac to r 
m ay r esult, cost fac tor be ing defi ned as the r atio of the cost o f 
o peration, und er the ac tual conditions of operation , to the cost 
of operation under fu ll load fo r continuous running. It . is ve ry 
obvi ous that th is fa ctor must va ry g rea tly with the character 
of the load moved. F or example, if it is uncert ain just when 
excess ive power will be required , m ore boil er s and other equip
ment mu st con stantly be held in r eadiness to furni sh power , 
while if it we r e known that at a ce rtain time and fo r a definite 
peri od a g iven additional am ount of power would be r equired , 
then th is extra power would only have to be use d at th is time. 
For all of th e r emainin g time the extra machin ery would r equi re 
no attendance or fu el. 

F or trunk line se rvice, displacing th e steam lo comotive, little 
can at present be expect ed. Herc n ei ther the expense can be 
decrease d nor th e fac ili t ies increased, while with present system s 
a g r eat deal of trouble would be int roduced. In sp ec ial cases 
when the traffic is so beavy and freque nt that the steam locomo
tive cann o t well tak e care of it, as in th e case of the B altim ore 
& Ohio tunnel, in Baltimore, the elec t ric opera tion of trains 
is ve ry advantageous. Again in the case of the P ennsylvania 
R ailro ad and the New York Central R ailroad, not only is elec
tri cal o peration much better . but absolutely n ecessa ry both be
cause of under ground sen·ice and of legal r eq uirements. Y et 
th ese exampl es do n ot in any way point t o th e ea rly ado pt ion of 
electri c train operat ion on trunk lines. 

M r. F . J. Sprague continu ed the di scussion and expressed him
self as dec idedly o f the opinion th at one overhead wire was all 
that was poss ibl e on account of th e necessi ty fo r simplicity. The 
direct-current se ri es m otor is, and always will r emain superio r 
to the alternat ing-current mot or from the comiderations of 
weight , efficiency, r eliability and torque, and consider ed by it
self alone, while th e alte rnat ing-current is li able t o cause m ore 
t rouble in insulating conductors. Th e sub-stati ons are not as 
much fa rth er apart with alternating-curren t as would ap pear. 
T h e di3tance cannot increase even in direct proporti on to voltage . 
With the h igher voltages used with alte rnat in g-curren t the li a
bility of sh ock s to passen ge rs on account o f leakage is g reater, 
especially in stormy weather. O n trunk lines the m oney avai l
able should be used on feeders r ather on main line work, but 
electrical operati on of te r minals is b ecom ing a necessity irrespec
t ive of cost. 

Mr. B. G. L amme spoke n ext. H e sta t ed that one of the ad
vantages o f alternat in g-current is that it permit s the use of low 
voltage m ot or s. using even as low as 125 volts. witnout di ffi culty. 
T he alternat ing-current m oto r com es in when railway m otors 
des ign is well 11ndcr stood, and thu s one can avoid many troubles 
whi ch arose in direct-current work. The liabi lity to sh ock s is less 
inst ead of more as the hi gh er vo ltag e will a rc through ice and 
sleet on a t rack much m ore qu ickly. T h ere is only about I 

per cent as much electrolysis w ith ;i lternating-current as with di 
rect -current, and thi s is li able t o be an important fac tor in m any 
cases. The star ting and acceleration with alternating-current is 
large ly inductive. and thi s with the abolishment of rhcostatic 
losses, considerably improves th e load fac tor. 

Mr. E. Ki lburn Scott advocated the polyphase induction motor. 
In E ngl and, sim plicity of apparatus is of p rime importance , and 
polyphase inducti on motors without commutat ors ar e the sim
plest fo rm. Single-phase commutato r motors a re necessarily 

heavier th an polyph asc motors for like service. T hu s if one h as 
a cert ain service that r equir es a 50-t on locom otive equipped with 
po lyphase induction m otors, t o operate with sin gle-phase com
mutato r m oto rs woul d r equire a locom otive weighing about 85 
ton s. With sing le-phase commutator m otors, in case the to rque 
i.;; insuffic ien t to sta rt th e moto r , a bad sho rt-circuit will result 
in the commutated coils due to the transfo rmer act ion of the fields. 
In trunk line service th e multi plicity of conductor s is not so great 
a disadvantage as mos t think, a s it is n ecessary to eliminate 
all compli cated over h ead work anyh ow, no matter wh ether one 
or two troll eys ar e used. In polyph ase workin g if one trans
form er in a sub-stat ion breaks down the other two will carry the 
load, while in sing le-phase it is n ecessary t o provide duplicate 
equipment for thi~ purpose. 

Mr. H. \ Vard L eo nard continued th e d iscussion by bri efly stat
ing the r equisites n ecessary in the successful and economical 
handling of t r ai ns. The plant must embo dy: (a) A sin gle-phase 
ge nerating and conducting system; (b) m eans o n th e train for 
conv erting thi s single-ph ase curren t of transmission into suitable 
form fo r using in t h e t rain moto r ; (c) mean s on the train for 
varyi n g the voltag e, as applied to th e train m otor s, from zero t o 
maximum value without th e use of rh eo stats o r oth er wasteful 
devices. A s is well known , th e Ward-L eonard system embraces· 
th e above points, and consists of a sin gle-phase synchronous 
1r.otor dr iv en continuously direct fro m the single-phase current 
e n the t ro lley, and drivin g a shunt generat or which supplies di
rect-curren t to th e train motors. T h e t r ain motor s ar e controlled 
by varying the field exci t ation of the direct-current generator. 
By such means a un iform 8. nd g radual application of current 
may be g iven to th e m otors witho ut entail ing any rheostatic 
losses o th er th an that of the direct-current g enerator 's field cir
cuit . Now for light se rvice t he direct appli cati on of the single
ph ase alternating-current to th e car m oto rs is advantageous. For 
he avy t raffic , h owever, t he above described syst em is far supe
rior. Bes ides th e great advantage in cont rol by mean s of this 
system, ther e is a furth er advantage o f n o littl e importance in 
the ab ility to r eturn power to th e line during r etardation in sp eed , 
all the way from m aximum speed down to ze ro. This is probably 
the only system successfu lly embodying such feat ures. 

The Swedish Government , a couple of years ago, investigated 
th e feasibility of changi ng the power of it s roads from st eam to 
electricity. As the investigation of th e ex pert eng ineer s pro
ce eded, they fir st eliminat ed direct-currents entirely, and lat er 
all but single - phase alternating - currents. In their report 
it was shown that a savin g o f $2,000,000 per annum would be 
secured by the adopti o n of th e Ward-L eonard syst em over any 
other practica l sys tem then developed. The expert eng ineer s 
wh o investi ga ted th e direct use of single-ph ase alternating-cur
rent m otors fo r train se rvice, reported unfavorab ly each for dif
ferent reasons, viz. : too hi gh voltage, to; seve re sparking and 
too complicated m echanism . 

B oth the U nited States and Great Britai n use alm ost exclu
sively the ·wa rd-Leonard system in th e control of turrets on ships 
in the navy. H ere, if any place, sure and precise working must be 
had. The moving plat fo rm at P ari s, in 1900, we ighing 3000 tons, 
was operated and controlled by th is system. A single-phase current 
at 14,000 volts h as been used successfu lly directly on the trolle y; 
and further , the complete control, including braking, was secured 
by only one lever on a locomotive operated from such t rolley. In 
comparing th is system with that of one using sub-stations. it 
is obviou s that a large saving in both at tendance and apparatus 
is possible. 

In America a combin,ction of policy, patent s and business seems 
to carry an inertia suffici ent to make it almost impossib le for 
a weak company or an individual to develop his particul ar sy5-
tem, however meritorious h is dev ice may be, while in E ngland 
and o n the Contin ent the situat ion is much more fa vo rable to 
i1,di ,·idual developm ents. In conclusion , it is quite cl ear that 
what cYer syst em b ecomes universal, it will be one using only one 
trolley wire. 

M r . B. J. Arnold , remarked that th e alte rnating currents o f high 
.;oltag-e can be used direct without the use of a transformer, and 
he did not see any advantage in the possibility of using low 
voltage motors as poi nted out by M r . Lamme. The probl em 
demands some type of single-ph ase vari able speed motor. Poly
phase cur r ent is out of th e question, due t o the two trolleys. 
Simplici ty, fir st cost of inst allati on and maintenance will fin ally 
determine the solution of the problem. 

M r . Henry D ik ler took except ion to Mr. Steinmetz's statement 
in Wednesday's session, that the polyphase system was unsuccess
fu l. T he Itali an th ree-ph ase r ailways were giving eminent sat
i!'-fact ion , and in fact were accepted by the government two months 
before the expiration of the specified trial-operating period. No 
one would think of polyphase current for street railways, but for 
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high speeds it is very satisfactory. For heavy railway work two 
speeds are amply sufficient for all se rvice. 

Mr. A. H . Armstrong said that the chief objections to polyphase 
induction motors are their constant speed, limited output and poor 
power factor. On most roads there are more or less steep grades 
and variable speed is absolutely necessary. 

Mr. Alexander Zelewsky, of Buda Pest, Hungary, took up the 
discussion, speaking in German. It is generally stated that a 
series motor is most suitable for railway purposes, because of the 
inherent relation between torque and speed. The polyphase in
duction motor whose behavior is similar to that of the direct-cur
rent motor does not meet railway service requirements. In di s
cussing the induction motor for heavy locomotives and still heavier 
trains, a somewhat different phase is presented than in the cases 
of street car or similar service. For heavy trunk service accurate 
time schedule must be kept. A motor whose speed depends upon 
the voltage and torque is sensible to grade and load, and in order to 
maintain the schedule, recourse must continually be had to the con
troller, to regulate the speed. If the control for single-phase 
motors is inductive and is much used, it is at the expense of a 
lowered power factor, while if ohmic resistance is used, energy is 
again lost. If the polyphase motor is used the speed will not vary 
with the voltage or load, provided the capacity of the motor 
is not exceeded. In high speed service the air resi stance ri ses 
rapidly, so that the ratio between operating torque and acceler
ating torque requirements is not so unfavorable as with street 
railways. Therefore an induction motor with sufficient starting 
torque can be designed. 

Polyphase induction motors operate at full torque at almost syn
chronous speed, and are thus capable of accelerating in a shorter 
time than the series motor with a torque falling as the speed ri ses. 
In through service stops are less frequent and the losses of elec
trical power occasioned by controllers is quite small. One great 
advantage of the polyphase induction motor is its ability to restore 
power to the line. The space and weight of a railway motor is 
quite limited. The polyphase induction motor has constant torque 
and no commutator, so has these great advantages over single-phase 
motors. If a transformer is used, conditions are worse from both 
the added weight and low efficiency caused by the variable torque. 

The Valtellina railway in northern Italy has been operated for 
two years, using polyphase induction locomotives of 1200 normal 
hp, with the utmost satisfaction. In Canada a combined polyphase 
and direct-current system is to be built by Ganz & Company, for 
local and i.nterurban senice. All present were invited to inspect 
the Valtellina road. 

Mr. B. G. Lamme called attention to the Swedish State railways 
as spoken of by Mr. H. Ward-Leonard. Very recently the Swed
ish Government has ordered Lamme motors for use with 18,000 

volts on the trolley. One thing that should not be lost sight of in 
alternating-current work is the rail loss. This usually runs from 
four to seven times the loss with direct-current with equal currents 
in the rail, and at 25 cycles per second. 

Mr. P. M. Lincoln added to this last, that with 1000 volts alter
nating-current the rail loss is less than with direct-current at 500 
volts due to less current flowing and the possibility of locating sub
stations closer together. 

Mr. C. P. Steinmetz replied to Mr. Dikler in regard to poly
phase motors. Polyphase motors are inherently good machines, 
but the single-phase commutator motor is far superior. The poly
phase induction motor is only good at one particular speed. At 
other speeds it s efficiency and power factor are low. The large air. 
gap required by railway men gives poor power factor in the induc
tion motor, and on half speed (in concatenation) the current con
sumption is greater than at full speed, thus giving only one efficient 
speed. The W ard-Leonard system offers excellent control, but 
the problem is not one of control merely, but rather the ability to 
start quickly and run efficiently. With the rheostatic control on 
alternating-current the rheostat is on only from one-quarter to one
sixth of the time, and the extra power consumption as compared 
with the voltage contra! is insignificant. Thus one is not losing as 
much advantags as might seem to be lost by the use of rheostatic 
control with the single-phase commutator motor. • 

Mr. F. J. Sprague corrected M. H. Ward-Leonard in hi s defi 
nition of multiple unit control. The multiple unit control is not 
a control of motors on different cars from one controller with 
full current in the train line, but is a control by controllers on each 
car from any point in the train. The direct-current motor consid
ered as a motor only, is superior, and will remain superior to the 
alternating-current mot.or. 

Messrs Sprague, Zekwsky, Steinmetz and Scott made a few re
marks on minor points, and the di scussion was brought to a close 
by Mr. B. J. Arnold in a few words in which he expressed himself 
gratified to see the tendency toward the use of single-phase motors. 

The paper by Mr. R. A. Parke on "Braking High Speed 
Trains," was read by title, and the meeting adjourned. 

PARKE, UN " BRAKING HIGH-SPEED TRA TNS" 

In this paper Mr. Parke refe rred to the testimony given by 
him at the N cw York & Po rtch este r Railway hearing, about three 
years ago, th at elec t r ic trains might be stopped in regular service 
fr om a speed of 60 mi les an hour by what is co mm only known 
as the "emergency appli cation" of the quick-act ion air brake. It 
is obvious that if in creased expense is justifi ed in increasing the 
rate of acceleration, as has been the experi ence during th e past 
few years, expense in inc reasing the stoppin g efficiency is also 
warranted. Experiments show a declini ng rat io of frictio n to the 
pressure of the shoes at incr ease d speeds. For th e sam e brake
sho e pressure the fri ct ion at 60 miles an h our is about one-half 
that when the speed is 2 0 miles an h our. Other causes result in 
a reduction of the brake-shoe fr ic ti on duri ng a continued appli
cation of the brakes, so that in t r ain braking to secure the same 
rate of retardati on there sh ould be an in creased pressure of the 
brake-shoes upon the wheels to correspond with th e reduced rate 
of friction occurrin g at th e hi gher speeds. Moreover, an appli 
cation of the brakes whi ch will produ ce a given rat e of retardation 
at one speed, without danger to the ro lling stock or di scomfort 
to the passengers, may also be appli ed at any other speed with no 
more dan ger or di sco mfo rt. The hi gh-speed brake was design ed 
more particularly fo r use upon hi gh-speed tr ains, and it empl oys 
a considerably · greater brake-shoe pressure in emergency appli 
cations than that of the ordinary quick-action brake, to m ore 
nearly realize th e rate of retardation obtained in the emergency 
application of the quick-action brake upon trains of lower speeds. 
At such a high speed as 60 mi les an hour, however , even the 
emergency application does n ot develop g reater brake-shoe fric 
tion than does a full service appli ca ti on of the quick-acti on brak e 
at a speed of 20 mil es an hour. It is true that the service appli 
cation is attended by a comparatively g radual appli cation of the 
brake-sho e pressure, whil e the em ergency application develops 
the greater brake-shoe pressure very quickly; but experience and 
observation seem ed fully t o justi fy th e conclusion that the r e
duced rate of friction at the hi g her speeds would permit the use 
of even the high-speed brake without noti ceabl e sh ock o r di s
agreeable sen sation. 

Experiments in the use of the high-speed brake upon passenger 
trains have amply confirmed the writer's views upon this subject 
and demonstrated the absence of di sag reeable eff ect as well as the 
highly increased rate of r etardati on in employing the em ergency 
application of the high-speed brake fo r stops in high-speed train 
service. The time and distance saved in such stops permit the 
employment of the maximum speed up to a comparatively short 
distance from the stopping point and cause the train to be brought 
to a qui ck, smooth stop in much less than half the time and dis
tance required for an ordin ary service stop. 

That the shortened running time and increased effici ency of 
high-speed train service-particularly local express-train service
by the employment of such higher rat e of retardation, m ay be 
attained at a small fraction of th e expense at which a lesser im
provement in such effi ciency can be obtained th ro ugh the in
creased acceleration r esulting from ex tendin g the multiple-control 
system from the use of m otor s upon on e-half the ca rs in the train 
to their application to all of them, seems hardly open to doubt. 
The neglect to take advant age of thi s higher rate oi r etardati on 
would seem to be attributable chi efly t o the long-established do c
trine that emergency applications must not be employed fo r ser
vice stops, under far different conditions. It is t o be understood 
that such a doctrine still appli es, with all its fo rce, t o the operati on 
of passenger train s at moderate speed, as well as to fr eighi-train 
service. It is only under th e special conditions of uni fo rm op
eration at high speeds-not less than 50 miles an h our-that th e 
recommendation of a m ost powerful application of a most power
ful brake, in all stops, properly applies. 

In addition to the advantage of eff ecting a reduction of fro m 
50 to 75 per cent in the time and distance requi red by a service 
application of the brakes, a co llateral advantage of material im
portance is the mu ch g r eater accuracy of the stop. 

Electric train se rvice furni shes exceptional condit ions for at
taining the maximum retardation, as well as the maximum rate of 
acc eleration- though for differ ent r easo ns. ·w here t rains ar e 
drawn by steam loco motives the condit ions existi ng at th e loco
motive and the va ri abl e loa d carri ed in the tender involve limit
ing the braking power so that the retardin g fo rce is co nsiderably 
inferior to that reali zed upon the cars. Where elect ricity is em
ployed, the m oti ve power is appl ied direct ly to th e cars them
selves in such a m ann er that the maximum brakin g efficiency may 
be obtained as well upon mot or as upon other cars, and the whole 
train is thus subject to the maximum rate of retardation. 

An exceedingly important elem ent of braking efficiency is the 
character of the brake-shoes applied to the wheels. Extensive 
experiments have demonstrat ed a very wide variation in the fric
tional quality of brake-shoes of different mate rials, and, further, 
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a mark ed difference in th e fric tion of the sam e brake-shoe upon 
wheels of different materials. It is, in general, found that the 
maximum fr ictional r esista nce occurs in the application of soft 
cast-iron shoes to chilled cast-iron wheels, and the fricti on-pro
ducing quality gen erally declines as harder brake-shoe m aterials 
are employed. It should not be ccncluded, however , from this 
general relation of th e hardn ess of the brake-shoe mate
rials to the frictional qu ality, that soft material only should 
be employed in brak e-sh oes. The question is, to a la rge extent, 
a commercial one. Increased pressure upon the harder shoes 
involv es, of course, so mewhat increased wear; but when, in each 
case, the brake-shoe pressure is so adapted to its frictional quality 
that the maximum retarding friction is acquired, the practical 
qu esti on resolves itself into the r elative cost of initial installa
tion and of subsequent maintenance-to which mu st be added due 
consideration of trouble and annoya nce ari sing from the neces
sity of fr equent at tention. 

\Vithin th e past two o r three years, two different se ri es of ex
periments with th e high-s peed brak e h ave furnish ed mo st inter
esting and imp ortant info rmation bearing upon this subj ect. In 
one se ri es, soft cas t-iron brak e-shoes were employed with chilled 
cast-iron wheels. In the oth er th e " Diam ond S" form of brake
sh oe (of hard cast-iro n, with steel insert s) was used with steel
tired wheels. O therwise, th e co nditions were fa irly comparable, 
the test s being co nducted in the sam e general locality. In the 
case where soft cas t-iro n shoes were employed, the initial air
pressure in the brake-cylinder was about 85½ lbs., which became 
r educed, toward the end of th e stop, to 60 lbs. In the tests with 
the Diam ond S brak e-sh oe, the initi al air-pressure on the brake
cylinder was al so about 85Vi lbs., whi ch, by the use of special 
high-speed reducing va lves, becam e r edu ced to a final minimum 
of from about 69 lbs., fro m a speed of 8o miles an h our, to about 
78 lbs., in stop ping a six-ca r t r ain fro m a speed of 50 miles an 
hour. Moreover , in some instances, a brake-cylinder pressure of 
75 lbs. or m ore occurred in app licat ions of the brakes a t speeds 
of 20 miles per h our (and even less), without pro ducing wh eel-
5lidin g of an injurious character o r exceedin g that which oc
curred with th e use of the soft cas t-iro n brak e-sh oe, when the 
fi nal minimum air-pressure in th e brak e-cylinder was but 6o lbs . 
The stopping di stances wer e phenom enally sh ort in the tests with 
the Diamond S brake-shoe, averaging 602 ft. fro m a speed of 50 
miles an h our, 982 ft. a t 60 miles an hour , and 1334 ft . at 70 miles 
an hour- the shortest authenticated stops on record. 

In the case of a service employin g single cars, the advantage 
of an automati c b1 ake p racti cally disappea rs and mor e si mple 
form s of apparatus may be employed to advantage; but , where 
two o r more cars are assembled in trains, and parti cularly in 
high-speed t rains, the necessity of providing fo r the co ntingency 
of t rain partings permit s but the one prudent and safe course of 
employing an automatic brake, and, thus fa r, the automatic air 
brake alone has become safely establi sh ed as m eet in g all the 
requirem ents of se rvice. The necessity of the m ost effic ient hi gh
speed. t rain service requ ires, in addition , the m ost fo rcible appli 
cati on of the m os t effic ient fo rm of autom atic air brake-the 
em ergency applicat io n of the '' hi gh-speed" brake. 

•• 
LONDON LETTER 

(Fro m Our R egular Correspondent.) 

For some time past th ere have been somewhat lugubrious tales 
going about as to the mishaps to the Lancashire and Yorkshire 
electrificat ion scheme, and it seemed to the writer only proper 
that a report of a pe rsonal inspection of the wh ole system would 
do much to set as ide th ese rumors. The writer can now therefore 
confi dently state th at it is qui te true that the contractors have 
been, for reasons over which they had no cont rol whatever , some
whati unfortunate in thei.- power house exper iences. These, however , 
have been confined solely to the engines, two of them h aving unfo r
tunately been accidentally damaged. Soon after commencing to 
operate, the crank shaft of one of th e engines ga \'e way, and on 
removing it, it was seen that a complete fracture had taken place, 
the reason being easily t r aceable to a flaw in the steel which must 
have been there from th e moment the bloom wa s made in Shef
fie ld, although completely out of sight during the whole process 
of m anufacture. The Sheffield fi rm th at supplied th e forging at 
once supplied the engine m aker with another forging which has 
now been manufactu red, and the engine is to-day running and doing 
good service. Another of the engines through some unknown 
cause-probably from starting with water in th e cylinders
broke down, one of the cylinde rs being c01nopletely fractured. 
T his necessitated another long delay while a complete new cylinder 
was being supplied, but this engine is also now entirely repaired 
and in daily service. The electrical equipment of the station and 

of the line, and the trains themselves, have given absolutely no 
trouble of any seriou sness from the first, but owing to two of the 
generating unit's being put out of action it was, of course, absolutely 
impossible for the Lancashire & Yorkshire Railway Company to 
operate the whole system. During this time, therefore, that only 
two units out of the four were available, a service of only six 
trains has been used, but for the past month or so nine trains 
have been put in service and are in daily successful operation, and 
the complete se rvice of twelve trains will very soon be adopted. 
It will thus be seen that no trouble at all has arisen out of thl! 
system which has been adopted, and everyone on the line speaks 
in the highest t erms of the success which has been achieved, which 
has only been militated against by the unfortunate and totally un
foreseen accidents to the engine unit s. While figures are as yet 
unavailable, it is confidently stated that extremely good results 
have been achieved and that the traffic on the line from Liverpool 
to Southport and Crossens has been largely augmented and already 
receipts in that branch show that the adoption of electricity was 
a wise step and will le:1d to great economies in operation, and to 
much larger traffic receipts without any increase in terminal facili
ties. There is no doubt, therefore, that for the time being the Lan-

. cashire & Yorksire R ailway has saved vast future expense in not 
being required to increase its terminal facilities in Liverpool, which 
with the increasing traffic on this branch of the line would have been 
absolutely necessary in the near future. 

T he Wakefield and district tramcars have commenced running, 
and everything appears to be in thorough working order. The 
center from which the routes from Wakefield radiate is the Bull 
Ring or market place, and there will be a regular service from that 
place to Belle Vu e and Sandal, Horbury and Ossett and Outwood, 
Lofthouse, and L eeds. A branch to Rothwell will shortly be 
opened, and within a short time the system will couple up with 
Normanton, Casleford, Pontefract and Knottingley. 

The site of the old General H ospital, in Summer-lane, Birming
ham, is being utilized for the erection of the new electrical sup
ply station to furni sh th~ power for the comprehensive system of 
municipal trams. The task is a heavy one, for the general level 
was a high one, and excavation has had to be carried to a depth of 
-+O ft. The estimated cost of the new power station and installing 
the cables will reach £400,000. When completed the system will 
help to bring about a revolution, not only in the tramway traffic, 
but also in the lighting of th e city. 

Commencing on Oct. 3, the Edinburgh & District Tramways 
Company, Limited, is to inaugurate a quick parcel express delivery, 
and for this· purpose central premises have been secured at 5 and 
7 \Vest Register Street, and altered to suit th e requirements of 
a central parcel rece iving office. This latest enterprise of the com
pany will no doubt be largely taken advantage of, not only by mer
chants of the city, but by the general public. It will also enable 
small merchants to meet the demand s of their customers more 
readily. 

Accrington is promoting a bill in Pa rliament to work its tram
ways, th e Corporat ion's own system, which will shortly revert to 
it on the expiration of the lease to the company which has been 
working it. The trams will be driven by electricity, the power 
being supplied by the Corporation's own installation. Considel.'a
ble ex tensions are intended to be through Church and Oswaldwistle 
and along the main thoroughfares towards Burnley. The Corpor
ation lines are at present between 6 and 7 miles, which, with the 
Haslingden and Rawtenstall sections owned by the company at 
present working the system, make a total length of over II miles. 
T his, with the extension, will be increased to about 13 miles. 

The fi nancial difficulties connected with the tramways track 
which is to cross the Ribble estuary near Lytham, and thus con
nect Southport, Lytham, St. Annes, Blackpool and Fleetwood by 
tram , have been satisfactorily arranged. Sir Hiram Maxim is the 
chief supporter of the scheme, and the firm of Vickers, Maxim & 
Co. are to construct the transport bridge over the channel to the 
land on each side of the Ribble. Tenders have been invited, 
and there is every prospect of an early start being made on the 
work. 

The tramways sub-committee of the Dewsbury Town Council 
h as recommended the purchase of the electric tramways worked 
by the Yorkshire (Woollen District) Tramways Company, Limited, 
at a price of £52,500, the concern to be leased to the company for 
a term of thirty years, at the expiration of which time it will belong 
to the corporation. The recommendation was adopted, and bor
rowing powers were ordered to be sought. 

At the half yearly meeting of the North-Eastern Railway Com
pany, the chairman, Viscount Ridey, said that from the point of 
view of traffic the newly electrified lines had been very satisfactory, 
but of course the novelty of the system had caused them to be beset 
with a great many difficulties, which, though being surmounted 
gradually, were real difficulties both as to the safety of their work
men and the public and the passengers, and the conven:ence of 
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patrons on the line. They had been fortunate in their expert 
advisers, and altogether they had no reason to be dissatisfied with 
the progress which they had made, and he did not know but that 
the feeling generally was that under diffieult eircumstances they 
had given an improved service on that part of the system. They 
worked an enormous number of passengers to Whitley Bay and 
down to the coast, and the reports he had made of the numbers 
carried and the hours people had to wait to return to Newcastle, 
showed that the traffic they had to deal with was almost beyond 
their means. So far as profit and loss was concerned it was too 
early to speak. It was impossible to have accurate figures; 53,402 
miles were run in the half year up to June 30, and the expenditure 
was £4,9u, but they must remember that a good deal of that ex
penditure included the experimental running both for the satisfac
tion of their own officers and for the education of those who were 
to be in charge of trains. The capital for the conversion of the 
line was £186,000. If he came to the passengers carried he would 
take the two weeks ending July JI, 1903, and July 9, 1904, for com
parison, making all allowances for the fact that one week might 
have been fi ne and the other wet. The number of bookings be
tween all stations ha<l mcreased by 25 per cent, and the money 
22 per cent. ·with reference to the difficulties which had beset 
them, they were considering most carefully all the plans that could 
be thought of by their experts for the purpose of averting the dan
ger of the live rai l, as well as promoting the convenience of their 
passengers. 

A special meeting of the tramways committee of Newcastle 
Corporation was held recently to consider the resignation of A. E . 
le Rossignol, engineer and general manager of the tramways. 
The committee having heard that Mr. le Rossignol had received 
the offer of an important and lucrative appointment abroad, re
gretfully agreed to accept his resignation. Mr. le Rossignol super
intended the construction of the Newcastle Corporation tramways 
on behalf of the engineer, Mr. Hopkinson, and was recommended 
by him to be the manager and engineer of the new system. Mr. 
le Rossignol was accordingly appointed, and has performed the 
duties since the opening of the tramways. · 

Douglas, Isle of Man, is following its great rival, Blackpool, in 
a novel social experiment. Children of school age are to be pro
vided with tramway coupons at greatly reduced fares, so that 
those who dwell at a distance from school may take farthing rides 
to and fro. Probably this will not be all loss in a place like 
Douglas, which has its very slack, out-of-season times, when elec
tric trams had better take farthing passengers than none at all; 
bnt the proposal was mo::>ted, not in the interests of the corporation, 
but for the sake of the school children. 

A little over two months ago the Alvaston Osmaston and Mid
land Station routes of the new Derby electric tramways were 
opened to the public, and recently the remainder of the routes in
cluded in the contract let to J. G. ·white & Company, of London, was 
formally inaugurated, viz.: Burton Road, Normanton Road and 
Dairy House Road. Early in the afternoon the Mayor, accompa
nied by many members of the Corporation, and a number of ladies, 
travelled over the routes in special cars, returning to the new 
offices in Victoria Street, which were opened with some ceremony, 
Alderman F . Duesbury, the chairman of the tramways committee, 
unlocking the door. Afternoon tea was served in this commodious 
building, and the members of the committee availed themselves of 
the opportunity of presenting to Alderman Duesbury a Derby 
Crown china vase to commemorate the event and as a mark of 
appreciation of the valuable services rendered by him in the trans
formation of the tramway system of the borough. 

A further meeting of the tramway reconstruction committee, of 
Perth Town Council, has been held. Mr. Dawson, of Kincaid, 
Manville, Wall er & Dawson, was present. The report by the firm 
on the offers received for the reconstruction of the Perth tramways 
was submitted, from which it appeared that the cost of recon
struction would amount to a sum close on £44,000. It is esti
mated that, allowing for engineers' fees, the purchase of the old 
tramway concern from the company and the Parliamentary ex
penses, that the cost of the reconstructed tramway in Perth will 
amount to £68,000. The committee is also considering the use of 
petrol 'buses. 

The tramways com mittee of th e Manchester City Council has 
resolved to provide a ~umber of covered cars to run on routes 
where their use is or may be made practicable. One or two routes 
are crossed by bridges, which are too low for these vehicles. In 
other cases it is possible to lower the roads under certain bridges, 
so as to allow the passage of covered cars. It is not to be under
stood that open-topped cars are in future to be covered in. What 
is intended is that by a gradual introduction of the sheltered vehi
cles there s_h~ll be a reasonable proportion of them, giving much 
better_ prov1s1on than at present exists for protecting passengers 
from mclement weather. The covers for the cars will all be made 
in the new workshops of the Tramways Department at the Hyde 
Road shed, where they will be fitted to existing cars. 

It will be of interest to know that the Electric Railway & Tram
way Carriage Works are now manufacturing a Brill type of truck. 
As is well known, this enterprising firm, which was one of the first 
to build electric cars in Great Britain, have never gone in for the 
manufacture of trucks, being content to put on the thousands of 
cars which they have already supplied, such trucks as were speci
fied. They chiefly used the Brill trucks, all of which were imported 
from America. It has gradually been forced upon them, however, 
that to be able to compete with the lower prices, and also to meet 
the requirements of certain engineers who desire a completely 
British product, that it would be absolutely necessary for them to 
build a truck of their own. Arrangements have therefore been 
made at their extensive Preston works, and a department inaugu
rated by which an absolutely British made truck of the Brill type 
is being manufactured by them. Already a large number have 
been made and delivered. 

There has been of late some little talk of a project for provid
ing the K enti sh coast with an electric railway. Parliamentary 
powers will, of course, have to be sought and obtained, in the usual 
way, and probably there will be a sharp tussle in the committe room 
when the scheme gets there. The proposed line is to be constructed 
on the overhead system, and will have a length of about 70 miles, 
commencing at Ramsgate and ending at Hastings, so that a por
tion of Sussex is taken into the plan. The places to be served in
clude Sandwich, Deal, Walmer, Dover, Folkestone, Shorncliffe 
Camp, Hythe and Winehelsea, with a few others. 

It is claimed that the scheme should receive the support of the 
military authorities, inasmuch as, if carried to a successful issue, 
it will facilitate the rapid movement of troops, artillery, etc., along 
a portion of the south coast. The financial part of the project 
has been elaborately worked out, but its consideration may be post
poned for the present. From the outline here given it will be seen 
that the scheme is a somewhat ambitious one, possessing features, 
or, at all events, a featnre, interesting to others than those who 
reside in, or occasionally visit, the districts proposed to be traversed 
by the Cinque Ports Electric Railway. 

After prolonged negotiations, an agreement has been drawn up 
between the Salford and the Bury Corporations fo r the interchange 
of tramway traffic, and this will be formally signed in the course 
of the next few days. The Salford Corporation under existing 
agreements has control of the tramways in Prestwich and White
field. The Whitefield tramways were opened eighteen months 
ago, or rather that part of them lying between the Prestwich boun
dary and the Whitefi~ld railway station. There has been consid
erable delay in the completion of the lines to the Bury boundary 
owing to trouble between the Whitefield Urban District Council 
and the company. running the steam trams from Whitefield to Bury. 
The differences, however, have now been settled, and the Salford 
Corporation has prepared the track and erected the overhead equip
ment, and the route will be opened very shortly. 

The D evonport & District Tramway Company has now completed 
the system of tramwavs for which the company and the Corpora
tion have obtained powers, the last section to be completed having 
been examined by Maior Druitt, a Board of Trade inspector. The 
line runs from Milehouse to Ford, being a continuation of the St. 
Levan Road section. The road has been made by the Corpora
tion, and has been laid with a single line with loops by 
the company. At the official inspection Major Druitt was 
accompanied by J. C. Tozer and Alderman J . Goodman, chair
man and vice-chairman of the Corporation tramways committee; R. 
J Fittall, town clerk; J . F. Burns, borough surveyor, and J. W. 
Endean, general manager Devonport & District Tramways Com
pany. Although the powers of the company and Corporation are 
now exhausted, it is proposed to apply for permission to extend 
the St. Budeaux section to the parish church, which will be a 
great convenience to the rate payers in that part of the town. 

The London County Council is introducing the double-deck elec
tric tram cars, the necessary change having been ordered for sixty 
cars at a cost of £80 e::ch. It is computeq. that the double-deck 
car will earn from £ r30 to £ 150 more per annum than the vehi
cles with open tops. Unfortunately, however, on two or three of 
the South London route:; the available height under railway bridges 
precludes the adoption of a roof over the tops of cars. 

Recently at Bruce, Castle Park, a section of tramway line con
structed on the overhead trolley system along 2 miles of main road, 
from Lordship Lane, Tottenham, to Woodgreen, was opened by 
Sir Francis Cory-Wright, chairman of the tramway and light rail
ways committee, of the Middlesex County Council. The under
taking thus inaugurate,t represents only a very small portion of a 
plan promoted by the Middlesex County Council, which when com
pleted will provide a cheap and easy means of transit over 50 miles 
ot trunk roads under its jurisdiction. The routes chosen com
prise the four radial high ways from Willesden to Wembley, 
Cricklewood to Edgeware, Highgate to High Barnet, and Wood
green to Enfield, together with cross-routes linking the main lines 
together at various points. Three of the routes extend into the 
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neighboring eounty of Hertford, where the County Council has 
also promoted light railways. Running powers have been granted 
over the \Valthamstow Light Railways, so that the area of the 
whole electrie tramway enterprise north of the metropoli s extends 
from \iVillesden in the west to \ Voodford in the east, the London 
County boundary practically serving as the south ern frontier, while 
towards the north the benefits of electric traction will be earried 
as far as Watford on the one hand and Chestnut on the other. 

Th e Middlesex County Council, having constructed the line, re
solved to lease it for 3 term of yea r s, until 1930, to the Metropoli
tan Electric Tramways (Limited), which furnish the rolling stock 
;-, nd th e entire electric equipment of the undertaking, an arrange
ment which reliens the Middlesex County authorities from the 
costly necessity of constructing power stat ion s. An average of 4½ 
per cent on the council \ expenditure is paid by way of rent ; out 
of the gross receipts tb e company receives an average of 4½ per 
cent on its capital expenditure, and the net revenue is divided be
tween the Council and th e company in th e proportion of -1-5 per cent 
to the Council and 55 per cent to the company. 

The Huddersfield Corporation has put on trial for the fir st time 
an electric coal wagon fo r the hau lage of coal from the Hillhouse 
coal chutes, Huddersfi eld, to a di stant part of the borough. T he 
suggestion that the Corpo ration should become coal carri er s is not 
a new one, though as far as can be ascertained, no other Cor
poration has up to the present undertaken work of that nature for 
private individuals. In 1880 the Corporation obtained powers in 
it s Ac t of Parliament to convey coal over th e tramways. The 
lines were laid of a sufficient width, and with a proper depth of 
g roove to receive the r ailway trucks, but owing to the numerous 
"harp curv es on the ~ram routes the original idea was abandoned. 
The idea lay dor mant un til a year or two ago, when it was revived 
by the present chairma1, of th e tramways committee. T hough 
operations are at present designed to serv e only one firm- Martin, 
Sons & Co., Limited, the \Yell-known cloth manu facturers, of Well
ing ton Mill s, Lindley-th ey must be extended, and it is quite proba
ble th at th e coal r eq11ired at the ga s and electricity (light and 
power ) s tation s will be com eyed from th e coal chutes by th e same 
means a t no di stant date. Messr s. Martin's works are situated 
nearly 3½ miles from th e Hillhouse coal sidings , at Huddersfield, 
the gradient ri sin g all th e way. T heir anrage consumption of coal 
the year through is abou t -1-0 ton~ a day. T he haulage hith erto has· 
been done solely by team bbor . ten or a dozen horses and carts 
being almos t continuous ly in use in th e service. cau sing g reat 
wear _and tear of the rc ;-,.ds, and occa sionally congest ion of traffic 
over 1_mportant t ram rou tes. Negot iations between the tramways 
ro1111111t tee and Mess r s. l\Iart in were set on foot with a Yiew to the 
conye_vance of the coa l by t ram. T he d ifficulty lay in getting elec
tric cnal trncks up to the coal chut e,- , \Yhich occupy g rou nd belong-
111g to th e railway com p,:n ies. Th e compani es, however, readil'v 
consented to th e laying of th e necessary track, and a le1igth ~f 
aliou t -100 yds. of line was la id from th e Bradford Road Section of 
the Corporation t ramways by way of \11/ hitestone L ane to th e coal 
deput at Hillhouse fo r th e purpo ,e of th e coal traffic. Th e whole 
o f th e Huddersfie ld tramways is thus opened out for such traffic 
i f necessary. A t the L indley end l\ l essr s. l\fartin have at their ow11 
expen se laid th e requ isite lin e from the Salendine N ook Section of 
the Corporation tramways, that th e coal may be delivered at their 
works. Th e !"'O trucks which are to be u sed for the carriage o f 
the coal a re 111 appeara1.•ce ,·ery much like an ordinary railway 
coal truck, and o f a s imilar carrying capac ity, about ro tons 
(·ach. Th e wagons have been bu ilt by l\lilnes , Vos s & Compan y, 
of Birkenh ead. and arc mou nted upon r adial t rucks, of tl~ e 
Brush E lectrica l E ngineerin g Company. Th ese gi\' e a longer 
wheel base, and ser ve th e purpose of a singl e tru ck for h ill
climbing prope_rties, wi1ilc- g iving !he qualities of the bogie. in being 
able to get eas1~y roun~ eu ryes '.v1thou t undue strain upon any part 
of th e mechan ism. I0 ach vehicl e is equipped with two N o. So 
W estinghou se motor s, approximately of 45 hp each , with four 
\ Ves tinghouse-N ewall 1rn:g11 etic brakes, powerful hand brakes and 
~anding gear. The co:il is deli\' ered into the wagons direct from 
the chute and di scharged direct into the coal store of the mill s 
with the minimum of labor, and thence carried to automat ic stokers. 

A. C. S. 

The T oledo. U rban & Interurban Company, of Findlay, Ohio, has 
had plans and specifi cations prepared for a new power house and 
has already broken ground for the building, which is to be located 
at Findlay. The plans were prepared by E. Darrow, the company's 
consultin g engineer. Th e company, through C. F. Smith , general 
manager, is a sking fo r proposals on three 1500-hp, cross-compound 
condensing engines, to run at 94 r. p. m., to be operated with an 
initial steam pressure of 175 lbs. In connection wit]) th ese engines . 
are three moo-kw 25-cycl e generator s and sub-sta tion apparatu s 
fo r 33,000-volt transmission. 

PARIS LETTER 

A definite start has bt en made on the new electric railway up 
the slopes of Mont Blane. The line commenees at the terminal 
station of the L e Fayet Road, and following the southern slopes 
of the mountain will have its present proposed terminus at the 
Col de l'Aguille du Gouter, 12,140 ft. above sea level. The continu
ation of the line to the summit of the mountain. some 3000 ft. high er, 
is r eserved for a later projeet. The total length of the line is 18½ 
km, cf which some 3 km will be in tunnel. Meter gage will be 
used, and the rails, weighing 40 lbs. per yard, will be laid on metal 
ti es. T he m axim um speed is 23.2 per cent, and rack construction 
will be employed. The speed up the steeper grades will be 3½ 
miles per hour, and on lighter grades about 8 miles per hour. A 
three-phase locomoti\' e of q tons will be used with two -1--ton trail
er s. T he summer traffic will be handled by ten trains daily, eaeh 
accommodating eighty-four pa ssengers. The cost of th e line is 
estimated to be about $2,200.000. 

T h e discussion a t the Vienna convention of the International 
Congress on the subject of trail ears possesses a partieular interest 
in Paris, owing to the general use in that city of double deck cars. 
T hese cars are being abandoned in Paris, however, and outside 
the city it is not unusual to see two or more trailers coupled at 
rush hours. 

The engin eer specially charged with the supervision of street 
r ailway affa irs by the. French Government has just left Paris to
gether with a municipal commi ss ion on a trip to New York, St. 
Louis, Chicago and other principal cities of the United States in 
order to in qu ire closely into th e conditions a ffecting the tramway 
interes ts in A merica. A, your readers will r emember, the whole 
o f the tramway and omnibus situ ation in Paris is coming again to 
the front, the reason being the ruinous competition afforded by the 
new Metropolitan lines. T h ere are very few tramway lines in the 
Paris district which are doing at all well, and some are in an ex
tremely critical conditio11 . One of these is the Compagnie de 
!'Est Parisien, which is being permitted for the moment to run a 
trolley ser viee on the Rue du Quatre Septembre, in place of the 
Diatto contact system first laid down. The eity authorities are 
endeavoring to force the company to replace the contacts which 
were taken up when work on the new No. 3 Metropolitan line was 
eommenced, and the company wishes to throw the onus of the 
ch ange on to the city. T h ere is a strong feeling against the replac
ing of the contacts. because of their danger to traffic. Altogeth er 
things are a t a deadlock on thi s point. The franchi ses o f certain 
of th e traction companies expire in a few yea rs and th eir end. 
under the present r eg ime, is only being hastened by the Metropoli
tan lines , with their two to three minute service. 

\ Vhile traction eng in eers in the United States are installing 
Curtis and W estinghou se turbine plants, in France attention is 
being attracted to the Swiss fir m of Brown, Boveri & Company. 
which is supplying th e 18,000 hp fo r the St. Ouen power station of 
th e Metropolitan Railway. In add ition this fi rm is also supplying 
quit e a few alternating cL1.rre11 t units of several hundred kilowatts' 
output to various plants in F rance. The Curtis turbine has not yet 
made its appearance here, but two groups will shortly be installed 
at Nice, of 800 kw each . 

Notwith standing the continual increase in traffic on the Metro
politan lin es , th e General Omnibus Company, which is the one com
pany mos t seriously affected by the competition, r eport s receipts 
this .\·ea r , up to Sept. IO, of 31,227,3o8 frs, which is an increase over 

· th e sam e period of 1903 of 106,208 fr s. 
Th e Orleans Raih\'ay Com pany, whose electrie extension was 

described in your Aug. 6 issue, contempl ates th e handling of its 
freight traffic as well as the passenger traffic by electrie means, as 
far as the limit s of the third rail at Juvisy. To do this the 
Orlean s Company will require a much larger number of locomo
ti\'e s than is at present in u se. It is stated that an attempt will 
be made to use the gearless locomotives of the Central London 
Railway, wh ich machines ha\'e been laying practieally idle since 
th e adopt ion of tra in control ca r s by this eompany. 

Owing to th e ver y grea t increase in the numbers of passengers 
carried by the Belgian State lines in and around Brussels, there is a 
g reat congestion of traffic, espeeially in the departure and arrival of 
trains in the Belgian eapital. A paper scheme for an underground 
railway company has existed for some time, and attempts are now 
being made to bring the project to a head. The density of traffic 
at Brussels requires the establishment of an underground or ele
va ted eleetrie system. 

Gan z & Company, who equipped the Valtellina line in northern 
Italy with the three-phase system of traction , have just delivered 
three new locomotiv es for this line. The locomotiYes have three 
motor axles and a fr ee axle at either end. Ready for serviee 
they weigh 62 tons each , and h ave a length of l r.54 meters be
tween buffers. The wheel base is 9.5 meter s, The motors are 
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donble, that is, they comprise a high and a low tension motor on 
the same axle and in a common frame. The commercial speeds are 
64 and 32 km per hour, according to whether the high-tension 
motor alone is in circuit or whether the low-tension motor is con-
11 ected in cascade with it. The tractive efforts respectively at 
the above speeds are 3500 kg and 6000 kg. Each locomotive 
develops about 1600 effective hp. The current is 3000 volts three
phase, at 15 cycles per second. 

T he problem of electric traction applied to long distance steam 
railroads is attract ing jnst now a great deal of attention in Italy, 
where it is thought that a large reserve of energy in the form of 
abundant waterfalls cou ld be turned to excellent account at com
paratively slight cost. The Swedish Government is also taking up 
this subject very seriously in view of the vast reserve of hydraulic 
force in the country. Experiments are to be made in electric trac
tion on the State line between Stockholm and J arfra. A tempo
rary power station is to be installed at Tomteboda. Estimates 
for the transformation have been reqnested, and four important 
firm s, vi z., Siemens-Schukert, Allgcmcine, Oerlik on and th e Brit
ish vVestinghouse Company have already presented bids for the 
work. 

----♦----
SINGLE-PHASE SYSTEM FOR BLOOMINGTONt PONTIAC & 

JOLIET ELECTRIC RAILWAY 

A contract has just been made by the Bloomington, Pontiac & 
J oliet E lectric Railway Company for two cars to be equipped with 
the new General Electric Company's single-phase, alternating-cur
rent motors. Th ese are to be used on the 20 miles of line which 
this company expects to have completed by the end of th e year be
tween Pontiac, 111., and Dwight. The cars will be supplied by the 
American Car Company, of St. Louis, one of the cars being that on 
exhi bition in the Transportation Bu ilding at the Loui siana Purchase 
Exposition. A s it is not expected that the cars on thi s road will 
be required to operate over direct-current trolley lines, the series 
para llel method of control will not be used, potential control being 
used instead. The manager of the company is F. L. Lucas, who 
is also manager of the Pontiac Light & Water Company. The road 
is being constructed, and the engineering work is being done by the 
Arnold Electric Power Station Company, of Chicago. Cars will be . 
suppli ed at 2300 ,·olt s, 25 cycles, from a generator in the plant o( th e 
Pontiac Light & Water Company, the generator feeding direct 
to the trolley line. A considerable saving over any other method 
of construction has been made possible by the u se of alt ernating
curr ent motors on thi s particular road, this being a case wh ere it 
was desirable to keep down the investment to the lowes t point pos
sible. •• 

NEW HA VEN ABANDONS THIRD RAIL 

The N ew York, N ew Haven & Hart fo rd Railroad Company is 
dismantling it s th ird-1·ail line between Nantasket Junction and 
Brain tree, and the annot,ncement is made that the elect rical eqnip-· 
ment and operation of its suburban lines will not be undertaken 
until the invention of new appliances or the perfection of those now 
exist ing makes such a step more feasible. An assertion bv Pres i
dent M ellen, o f the New York, N ew Haven & Hartford r~ad, has 
disconraged the hopes of resident s of Boston th at elect r icitv would 
soon be adopt ed as th e motive power of lines into the ne,~ South 
Station. 

"vVe have not yet been able to make definit e plans for electrical 
equipment, and it is not likelv that we shall be able to do _so right 
a way," sa id l\Ir. Mellen. · 

"The trolley and the third-rail," another official is quoted as say
ing, "have been found impracticable for our system, and if elec, 
tricity is furth er used tJ) our road for motive power it will probably 
be in the form of an electric locomotive, although the electric loco
motive has not yet r eached an efficiency warranting it s present adop
tion." 

The Nantasket branch of the New York, N ew Haven & Hart fo rd 
road was equipped with the third-rai l several years ago as an ex
perir.1ent. It is now stated that while the third-rail svstem has 
proved satisfactory on that section of the line between ·N antasket 
Junction and Pemberton, where only the electrically equipped cars 
are operated, on the othe r section of the line, between N antasket 
Junction and Braintree, where steam trains al so have been run 
the step ha s proved a failur<:. For thi s reason th e Braintree-N an~ 
tasket Junction equipment is now heing aboli shed. 

President Mellen, when pressed to be specific, said: 
"\Vliatever ex perim ents are decided npon will take place at the 

New York end, where the problem is being worked ont in connec
tion with the subway. Whatever is ckcided upon with rcfcrenc<: 
1n thi s and to the P ennsylvania tnnnel will govern the electrical 
plans not only of 011r road, lmt of all the other large roads in the 
country." 

ANNOUNCEMENT FOR SUPERINTENDENTS AND ENGINEERS 
OF WAY 

In the STREET RAILWAY J OURNAL of Sept. 17, announcement was 
made of the proposed changes in th e constit ution of the Amer ican 
Railway, Mechanical & E lect rica l A ~~ociation, so that thi -; a s~o
ciation coul d include superintendent s and engineers of way. F. G. 
Simmons, of th e M ilwat,kee E lectric Railway & Light Company, 
who has been heading the movement to secure some kind of an 
organization of way men, has jnst issued a cir cular which explains 
the present situation as fo llows: 

"The efforts expended to date in the attempt to organize the 
superintendents and eng ineer s of way have r esulted in three propo
sitions looking to thi s end. 

"The first, which appears to be the most popular, would require 
the r eorganization of the American Street Railway Association 
and its division into sub-organiza tions covering the diffe rent depar t
ments of the work. 

"The second proposit ion contempl ates an amalgamation with the 
present 'American Rail way, Mechanica l & E lectr ica l A ssociation,' 
and the necessary expansion of the work of that organization. 

"The third, and the orig inal intention, was an independent organ
ization, but the concensus of opinion is very much against thi s idea 
as multiplying to too great an extent the va rious expenses incident 
to the annual meeting of th e street r a ilway interests, also as tend
ing to strip the parent organiza tion of all its fu nct ions. 

"There is little hope of very mu ch being accomplished at the corn 
ing meeting in October , by th e main associat ion, although it is 
more than probable the matter will receive careful consideration, 
and in order that something may be accomplish ed during the ensu
ing year it is proposed t o ex tend th e scope of th e A merican R ail
wav, l\Icchanical & E lect ri cal Assoc iat ion, so as to take in th e 
'w;y' men, and thereby provide fo r the preparation o r two or three 
arti°cles concerning the work of thi s important branch of th e elec
trical railway busin ess. 

"Future action of the parent association ,,·ould be in no w ise 
affected by this step, and a year 's preparatory work in th e organi 
zation of the 'way' men provided for. " 

A UNIQUE POWER PLANT SALE 

Probablv th ere has 1: ever before been such an opportunity to pur
chase equipment fo r a power plant as is open now in connection 
with th e di sposal of the se rvice station of the Louisiana Purch ase 
Exposition. T hi s plant was described in "The Engineering 
Record" of Jan. 23, F eb. 27, and June -+ of th e cu rrent year, and 
also in the STREr:T R AILWA Y J ouRNAL. It has a capacity of about 
q,ooo hp, and was des igned and built to illu strate th e best practice 
in plants of such size. The equipment must be removed at th e 
close of the expos ition and will be sold in whole or in part fo r 
immediate delivery \\"hen the F air is over. It was des ign ed and 
installed by VVestinghou~e. Chur ch, K err & Company, of N cw Ynrk. 
who \Y ill di spose of it, and has demonstrated it s efficiency by con
ti nuing in steady operati on for twenty-four hours a day since th e 
opening of th e Exposit ion. 

Th e equipment was all new and h as been used ju st enough to 
in sure the good condition of all parts. Th e present purpose of 
calling attention to thi s sale i, to make kno\\"n th e great va ri ety 
of equipment which centr al stations will be abl e to ~ecure. Th ere 
are four vertical cross-componnd eng in es , with 38-in. and 7(i-in . 
cy linders, s.-i-in . stroke, fitt ed with Monarch safety stops. T wo 
of these engines arc c!irect connected to General E lectr ic 2000-kw 
generator s, and two of th em to \\Tes tinghonse generator s of the 
same capacity. These are three-phase, 25-cycle, 6600-volt machines 
of th e r evolving fi eld patt ern. St eam is furni sh ed by sixteen .-ioo
hp Babcock & \ Vilcox ho iler s equ ipped with R oney stokers. 

The aux iliary apparatus will probably be par ticn larly at tr active 
to a large 11 umber of central station manage r s. It includes a 
\\Torthington Admir alty patt ern boiler feed pump, two \\' or thington 
compound feed pump ~. two Cochran e fee d-water heate rs and puri 
fie rs, fou1· r.-i- ft. mechar:ical dr aft fa ns, each driyen by a Chandl er 
& Taylor automatic engine, two \ Vorthingt on elevated j et con
<l enser s, a V\Torthingt on verti cal dr y vacuum pump and two W or
thington hori zontal fly-wh eel vacnnm pumps, six teen Seymour fa ns 
driven hy a W estinghouse compound eng in e, three \ Vnrthington 
,·olute centrifugal pumps, three \ 1Vestinghonse 80-kw exciter uni ts, 
;, switchboard and all th e appurtenances, and a .-io-ton, 80-ft., 3-
motor N il es-Bement-P ond cran e. In addit ion there is a large 
;1111ount of steam and water piping, ,·ah ·cs, g;1ges. 1 r;1ps and appa ra
t 11 s used i11 the TT nlly system for retu rn i11 g l"OI Jdensed water to 
the bo ilers. 
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ANNUAL REPORT OF RAILWAYS COMPANY GENERAL 

T he report of th e Railways Company General for the year ended 
June 30, 1904, has just been made public. It shows earnings as 
follows: 

Income for year ....................... . 
Expenses, rent, taxes, etc .............. . 

Net profit ............................. . 
Previous surplus .................... .. . 

1904 
$45,901 

7,482 

$38,419 
85,957 

1903 
$75,532 

7,445 

$68,o87 
17,870 

Total surplus . . . . . . . . . . . . . . . . . . . . . . . . . . $124,376 $85,957 
The general balance sheet as of June 30, 1904, compares as fol

lows: 
ASSETS 

Cash 
Due from sub. companies ............... . 
Bonds sub. companies .................. . 
Capital stock sub. companies ........... . 
Other securities owned ..... .......... .. . 
Sundry underwritings ................. . 
Furniture, fixtures, etc ................. . 
Capital stock R. Co. Gen. in hands of trust 
Unpaid stock sub ...................... . 

To~al ................................. . 

LIABILITIES 
Capital stock. . . . . ........... .. ........ . 
Notes due ........................ .. .. . 
Surplus ............................... . 

1904 
$84,639 

60,990 
787,300 
242,723 
284,459 

24,500 
1,910 

34,000 
28,000 

$1,200,000 
224,145 
124,377 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,548,522 

Pres ident E. R. Dick, in his annual report, says: 

1903 
$30,076 
108,419 
593, 132 
256,090 
120,825 
183,865 

4,366 
34,000 
28,000 

$1,200,000 
72,917 
85,957 

$1,358,677 

"The net operations of the various trolley lines owned and con
trolled by this company have been unsatisfactory. The unprece
dented severity of the last winter , especially in Michigan, caused a 
loss in receipts accompanied by heavy increased expense fo r opera
tion. The necessity of improvements to the Michigan Traction 
Company, added to expenditures forced upon that company by the 
cities of Kalamazoo and Battle Creek, r equired the expenditure of 
$164,191. The Michigan Traction Company has been compelled to 
build various extensions in Michigan, and, in order to secure a first 
mortgage bond that would be collateral, the Michigan Traction Ex
tension Company was organized and all new mileage constructed 
under its charter. The entire capital stock of the Michigan Trac
tion Extension Company was delivered to the Michigan Tractinn 
Company in consideration of the T raction Company leasing the 
Extension Company under a lease, the terms of which guarantee 
interest on the Extens ion Company's bonds. As the entire capital 
stock of the Extension Company is owned by the Traction Com
pany, all earnings would go into th e treasury of the Michigan Trac
tion Company. As additional security for the Traction Extension 
loan, the second mortgage bonds of the ·Michigan T raction Com
pany have been depos ited with the trustee of the Extension mort
gage. 

"For th e various sums advanced for improvements, e~tensions 
and equipment, there have been delivered to the Michigan Traction 
Company first mortgage co llateral trust bonds of the M ichigan 
T raction Extension Company amounting to $326,000. which are 
held in the treasury of the Railways Company General. The new 
mileage built during the last year has resulted in considerable in
crease of gross earnings, while the additional equipment and im
provements to the property have resulted in a considerable decrease 
in the ratio of operating expenses, so that, in case no ill luck such as 
the severity of last winter takes place, it is probable that the Michi
gan Traction Company will not only be self-supporting, but will 
begin to pay back to the Railways Company General the money 
which the latter has been compelled to advance in past years. 

"In answer to inquiries from various directions as to the unsat
isfactory showing made by the Railways Company General, the 
management can only state that the operation of small indepen
dent trolley lines would seem to be as difficult and as unsuccessfu l 
as the operation of the small independent steam lines as th ey ex
isted thirty years ago, and that practical results will not be realized 
until consolidations are forced upon them either by bankruptcy 
proceedings or by amicable agreement between the various con
necting lines, and further, the absolute impossibility of selling to 
the investing public the bonds of these small trolley lines, makes 
it necessary for any surplus over and above their bonds to be put 

back into the property in order to make improvements and exten
sions required by the normal growth of the companies. 

"The pol icy of your management is, if possible, to arrange for 
the consolidation of the various controlled trolley lines in order 
that net returns shall improve and the present unsalable securities 
in the treasu ry of the company be replaced by those that can be 
negotiated." 

••• 
AMERICAN LIGHT & TRACTION REPORT 

The American Light & Traction Company reports for the period 
extending from July 1, 1901, to Ju ly 31, 1904, as follows: Earnings 
on stock owned, $2,735,105; interest on loans, etc., $249,891 ; gross 
earnings, $2,984,996; expenses, $72,282; net earnings, $2,912,714; 
dividends paid on preferred stock (6 per cent), $1,549,167; un
divided profits, $1,363,547. 

The statement of assets and liabilities as of Aug. 1, 1904, shows: 
Assets- Stocks of subsidiary companies owned (cost) $12,244,595; 
bonds, $100,345; bills receivable, $1,651,977; earnings (due A. L. 
& T. Co.), $961,197; intc.rest, $20,441 ; miscellaneous stocks owned 
(cost). $99, 104 ; office furniture and fixtures, $1,025; cash on hand, 
$362,562; total, $15,4-1-1,247. Liabilities-Preferred stock, $9,396,-
900; common stock outstanding, $4,680,800; undivided profits to 
date, $1,363,547; total, $15,441,247. 

The company has not yet published separately. its statement of 
earnings for the fiscal year ended July 31, last, but by adding the 
results of operations for the two last preceding years and deduct
ing the totals from those contained in the current statement for 
three years th e following resu lts are arrived at for 1904: 

1904. 1903. Increase. 
Gross earnings ...... .. ... . $1,099,6oo $1,092,063 $7,537 
Operating expenses .. ...... 27,135 25,078 2,057 

Net earnings ...... .... $1,072,465 $1,066,985 $5,480 
Preferred dividends 563,815 528,337 35,478 

Surplus $508,650 $538,648 *$29,998 

*Decrease. 

The surplus for the year is equal to approximately 11 per cent 
on th e $4,680,800 outstanding common stock. 

••• 
THE GREAT FALLS & OLD DOMINION ELECTRIC RAILWAY 

The grading of the Great Falls & Old Dominion Electric Rail
road is completed for half th e distance between Washington and 
Great Falls. The distance covered by the graded roadbed is 7¼ 
miles, reaching to a point between Lewinsville and Langley. The 
rail s h ave been laid across the Aqueduct bridge and the reconstruc
tion of the bridge accomplished at a cost of $6o,ooo. Many addi
tional supports h ad to be put in, and over the canal, on the west 
s ide, a complete truss was built to insure the safety of the struc
ture. At the southern end of the bridge a large fill has been made, 
widening the approach to th e bridge, so that there will be plenty of 
room for the new tracks without interfering with traffic on the road'
way. A large excavation has been made in the hillside at the 
Virginia end of the bridge, wherein a car shed or freight station 
will be erected. The power house will be constructed at the base 
of the hill east of Rosslyn, near the Potomac, where the Baltimor'e 
& Ohio Railroad will run in a siding to supply coal direct at the 
plant. The scope of many of the details of the work depends en
tirely upon the decision of the question whether the company will 
be permitted to run its proposed crosstown line in the district. If 
the franchise is granted the trackage arrangements will be ditferent 
from those contemplated for the road without city connections. 
If the line is to be suburban solely, the trains from Virginia will 
be run across the bridge to the base of the wall at the foot of 
Thirty-Seventh Street, from which they will have to be backed 
out again. But if the crosstown line becomes a reality, the city 
cars will run across the bridge and around a loop on the Virginia 
side, and the suburban cars will stop at a passenger stat ion which 
will be erected there. Incoming and outgoing passengers would be 
transferred from one line to the other under the shelter of this 
station. On the portion of the grading yet to be accomplished 
there will be four bridges, besides a viaduct 400 ft. long at Difficult 
Run. This viaduct will reach an altitude of 60 ft. at the high est 
point. Bids have been received for the completion of the balance 
of this work, and the contract will probably be awarded th is month. 
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CONTRACT A WARDED FOR NEW PENNSYLVANIA LINE 

T he Scranton, Facroryv ille & T unkhannock E lectr ic Railway 
Company has given the cont ract for th e building and equ ipping of 
30 miles of line from North Main Avenue, Scranton, to Tunkhan
nock, via. Factoryville, Clark's Green, Glenburn, D alton and L a 
P lume, with a spur to Lake Minola, to the American Limestone 
& Cement Company, a Pennsylvania corporation, for the sum of 
$950,000. The line will be built over priva te right of way, all of 
which has been secured, and will carry freight as well as passen
gers. Construction work will not be commenced before next spring. 
A sta tion will be built on North Main Avenue, Scranton, within 50 
ft . of the line of the Scranton Ra ilway Company. E ventually 
the line is to be exten ded to W illiamsport. Among those interested 
in the new company are Deputy Attorney-General F leitz, J ames P. 
D icks.on, J. P. Suisher and L. P. Carter, of Scranton. T he offi cers 
of the American Limestone & Cement Company, whose plant is at 
T urbotsville, P a., are: C. D. Eaton, of Berwick, pres ident; J. H . 
Catterall , of Berwick, vice-president and secretary ; Harry E. Long, 
treasurer; L. D. Dodge, general manager ; W. C. F arrington, gen
eral superintendent. 

•• 
EXHIBIT OF THERMIT RAIL WELDING IN ST. LOUIS 

T he Goldschmidt T hermit Company has a rranged to give daily 
--:xh ibit ions of its system of rai l-jo int welding during the con 
vention s at St. Louis, Oct. IO to 15. T hese demonstration s will 
be given in a space adjoin ing the exhibit of the company, which 
is in the Metals Pavilion, opposite the south corner of the Mines 
and Metallurgy Building, and, if necessary, more than one exhi
bition will be given ea ch day. T he company wishes to demon
st rate in this way to those delegates who have not seen a thermit 
react ion, the simplicity and qu ickness of the process. 

TERRIBLE ACCIDENT TO AN ELECTRIC CAR NEAR BOSTON 

A n outward bound electric ca r fro m Boston to Melrose, Ma ss ., 
conta ining thirty-two passengers, wa s blown to pieces at 8 o'clock 
Wednesday evening, Sept. 21, near the corner of Wyoming Avenue 
and Main Street , Melrose, by st riking a 50-lb. box of dynamite that 
had fa llen off an express wagon. 

Six persons were ki lled, three more died of their injuries within 
an hour, and nineteen other s on the car were taken to the two hos
pitals suffering from all sorts of wounds. At least a score o f 
people in the immedia1e vicinity of the explosion were trea ted for 
cuts from flying glass and splinters. 

T he driver of the express wagon, when h e discovered that the 
box h ad dropped off , rushed back to get it, bu t before h e got with in 
a hundred ya rds of the box the car came along and was blown up. 

••• 
CHICAGO TUNNELS AND LOCAL TRANSPORTATION 

T he Chicago tnnnels having been ordered lowered by an Act 
of Congress because '.Jf the obstruction th ey offer to nav igat ion, 
the city o f Chicago is uow taking steps to accomplish thi s. This 
is a matter in which the street rai lway companies are vitally inter
ested, as th ey occupy all the tunnels with tracks. Two of th ese 
tunnels are owned by the city, and the third by one of the com
panies. The idea is to have the tunnels vacant so that they can 
be removed or altered by J an., 1905. The local transportatiQn 
committee has been su bmitted two reports by experts on problems 
connected with tunnel lowering. One of these, by George W . J ack
son, one of the prominent engineer s of Chicago, r elates especially 
to the tunnel lowering JJroposition , and the other report, by George 
A. Yuille, with whom street rai lway men are fami liar, relates to 
the routes for cars and methods of operating aft er tunnels shall 
have been abandoned. The report of George W . J ackson r ecom
mends the abandonm~nt of the La Salle and Wa shington Street 
tunnels and their destrnction. He t akes the position that it would 
cost more to lower the tunnels and widen them than to dest roy 
th e old tunnels altogether and build new tunnels either in the pres
ent locations or on otli er streets. H e favors th e construction of 
uew double roadway tunnels having g rades not to exceed 4 per 
cent to take the place cf the present tunnels. A new subway could 
be constructed a t either Clark or Dearborn or at L a Salle St reet, 
if necessary, though f·x tra preca ntions would have to be taken at 
La Salle Street properly to protect the city's present water tnnnel. 
In other respects the construction at La Salle Stree t would be 

easier owing to the unobstructed condit ion of the river as compared 
with eith er Clark or Dearborn Streets. T he cost of destroying the 
La Salle and \Vashingto11 Street tunnels, fi lling the approaches with 
clean sand, and constructing bulkheads inside of the established 
dock lines in th e tunn~ls, he estimates at $155,000. The cost of a 
subway 2800 feet in b 1gth at eith er Dearborn , Clark or La Salle 
Streets is estimated at $1,170,000, and the cost of a similar subway 
at W ashington, l\facl ison or Monroe St reets, $1,090,000. He sub
mits plans for snbway loops connecting the north and west sides of 
the down-town district. T hese plans, however , are somewh at ten
tati ve, as the exact rout es across the river, he states, can be altered 
H e concludes with the fo llowing recommendations: 

" 1st. That the L a Salle and Washington Street tunnels be de
st royed immediately, an d that bascu le bridges be const ructed as 
soon as practica l at these points. 

"2d. My opinion is th at there is a necessity fo r a comprehensive 
~ubway system, as well as modern double roa dway bascule bridges 
located about St. Clair St reet for boulevard pur poses; at La Salle 
Street , F ranklin Street,W ash ington,Street and Monroe Street. The 
rapid opening and clo,-ing of the modern lift bridges reduces to a 
minimum the delay of traffi c cross ing th e rive r , and nav iga tion in the 
river as compared to the old style draw-bridge. Five new bridges can 
be built fo r an amount not exceeding two million dollar s ($2,000.-
000), including a bout fo1 ty-fi ve hundred (4500) ft. of v iaduct ." 

He says: "In conclusion, I beg leave to suggest that plans be 
drawn fo r a compreh ensive traction subway of terminal loops to 
provide for the handling of all traffi c between M ichigan A venue, 
H alsted Street , Twelfth Street and Chicago Avenue, my opinion 
being that if a tr action subway is to be built, it should be planned 
on a scale sufficient to meet the city's future needs. The construc
tion of two new tunnels to take the place of the present tunnels 
will afford no additional adva ntages in the matter of relieving 
the congestion in the down-town district, unless bascule bridges 
a re built" at various points and a number of surface car lines re
routed. The L a Salle and \Vashington Street tunnels were con
structed ahout thirty-fi,e yea r s ago, when the city had less than a 
fourth of its present population. If the tunnels were necessary 
th en to meet th e needs of transportation, it seems evident that they 
must be snpplanted with new bridges or a comprehensive traction 
subway system of loops in the territory described. 

T he r eport submitted by George A. Yuille gave a plan for oper
ating cars from the north and west sides into the down-town dis
trict a fter th e down-town cable loops are abandoned because of th e 
r emoval of the tunnels. This plan is to haul the cable trailers be
h ind short electric motor car s from points short distances north 
and west of the river. Th e· r eceiver s of the Chicago U nion Trac
tion Company object to th is plan becau se of the difficu lty o f oper
ating electric motor cars with trailer s in the down-town di strict 
and up the grades approaching the bridges, and wish to string 
trolley over the cable lines and h andle all tr affic with r egular elec-
tric cars. •• 
NEW YORK, NEW HA VEN & HARTFORD BUYS ANOTHER 

ELECTRIC ROAD-NEGOTIATING FOR STILL MORE 

The New York, N ew Haven & Hartford Rail road, pursuing it s 
policy of buying street r ailway lines which parallel it s existing 
tracks, and which are becoming dangerou s competitor s fo r pas
Sf'nger traffic, bought , Sept. 2 2, the \Vorcester & Blackstone Valley 
Street R ailway, a road 17 miles loi1g running between W orcester 
and \ Vhitinsville. The purchase price has not been made public. 
T he road was started iu 1895, and befo re ca r s were put in opera 
tion it went into the hands o f receiver s. F our yea r s ago it came 
under the control of ~\fatth ew J . \Vhittall, of W orcester, Mass., 
and since that time it has been extended and conducted success
fu lly. When the property was sold, the old officer s all res igned 
and were replaced by men whose names have not been announced. 

-----+♦----

The New York. Ne,•; Hann & Hartford Ra il road is sa id to be 
negotiating for the purchase of the Middletown Street Ra ilway, 
of M iddletown, Conn. It is said that the companv will, if it 
secures control of the Middletown Company, extend th e Portl and 
line to connect w ith the line from South Glastonbury into Hart fo rd , 
and thus lay the foun dat ion fo r a belt line on both sides of the 
ri ve r. I t is said they will a lso get possess ion of the charter now 
held fo r a line from the encl of th e Vi,T ether sfield line t o l\fidclletown 
by way of Cromwell and that the cars will cross on the Air line, 
instead of on the highway bridge, where an extra to ll of 3 cents 
is now charged, so that t ravel is greatl y restr icted. It is also sa id 
th at a line is planned fo r East Hampton. It is desirable to have 
the Middletown Street Ra ilway Company's lines in order to carry 
out the plan to build fro m Hartford to Middletown. 
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ELECTRIC RAILWAY IMPROVEMENTS IN TACOMA 

A n interest ing example of several different types of railways 
which are successfu lly operated under one management is that of 
Tacoma, Wash., where the Tacoma Railway & Power Company 
and th e Puget Soun d E lectric Railway Company have th e same 
managing officials. These properti es combine cable, trolley, third
rail and steam lines, operat ing passenger and freight business over 
eity, suburban and interurban roads. T he general management 
is vested in Stone & W ebster, of Boston, the owners, but the active 
and detailed control of the systems is in the capable hands of W . 
S. D immock, who occupies 
the position of manager in _/ 
both companies. The diver- · 
sity of the lines and th e 
variety o f equipment and se r
vice call for a ca reful con
sideration of details and a 
broad and liberal policy with 
E.mployees and th e publie, and 
}VJ r. D immock's wide experi
ence has specially fitted him 
fo r th e work. He was for
merl y connected with steam 
road operation and entered 
the electric r ailway fie ld in 
1892, in Omaha, where he 
was general manager of th e 
Omaha & Council Bluffs and 
the Omaha & Southern Rail- W . S. DIMMOCK 

ways fo r about six yea rs. 
ln 1900 he left Omaha and assumed th e general management 
of the Richmond Passenger & Power Company, of Rich
mond, Va., controlling lines 111 Richmond an d Peter sbul'g 
nncl an interurban road between the two c1t1es. He left 
thi s position in July, I901, to go with Stone & Webster, of 
Boston, and a month later was appointed manager of th e Tacoma 
R ailway & Power Company, at Tacoma, Vv ash. In January of the 
fo ll owing yea r, in addit ion to the duties with the Tacoma system, 
he was made manager of the third-r ai l Seattle & Tacoma Inter
urban R ailway, which had commenced operation in Sept., 1901, 
and is now known as the Puget Sound Electr ic Railway. 

The growth of a heavy freight traffic between the two companies 
demanded a change of the gage of the Tacoma lines from 3 ft. 
6 ins . to standard gage, and this work, involving 87 miles of track, 
has been successfully and economically carried out during th e past 
year. The alterations involved changing all the trucks and splic
ing the axles, and thi s work has been done in the shops of the 
Tacoma R ai lway & P ower Company. T he widening of the gage 
h as g iven the company an opportunity to improye its roadbed. and 
there is h ardly a r a il in use that was in place two years ago. 
Double-truck modern ca rs have replaced the single-truck cars fo r
merly in use, and in m any cases two old 16-ft. ears h ave been 
spliced to form a large and seniceable double-truck car. 

On th e suburban lines of the Tacoma R ailway a large freight 
bu siness has been developed, lumber, cord wood and coal being 
hau led in car load lot s. T he freight business on the Puget Sound 
E lectri c Railway betweei1 Tacoma and Seattle is handled in exact 
accordance with steam road methods and h as reached good propor
t ions. All the freight eqmpment is of standard steam road con
struction. In connection with the main third-rai l line i, a logging 
road branch which is operated by steam locomotives. 

A novel feature of the freight business of th e interu rban is a re
frigerato r line, whi ch has recen tly heen est abli sheu for a m eat pack
ing company in Tacoma. Exceedingly large cars are used, they 
being of sufficient h eight to allow the beef, which is dressed in 
halve,, to be run in on tracks and su spended vertically. Two of 
these cars are now in use, and eight more are being bui lt. This 
service is an unusual one for an electric r ailway, but it is being 
carried on verv successfully. 

J\Tr. D immo~k is now on a tour of the Eastern cities. 

STREET RAILWAY PATENTS 

[This dep11rtment is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 Nassau Street, New York.] " 

l'NITED STATES PATENTS ISSUED SEPT. 20, 1904 

770,464. Convertible Car; Walter H. Hoven, Salt Lake City, 
U tah. App. filed June 29, 1904. Consists of windows filling the 
spaces between the side post s, and each consisting of an upper and 
a lower sash, the lower sash being adapted to be pushed upward 
beside the upper sash, and both sashes adapted to be swung upon 
a hinge inward and upward and attach ed to the ceiling of the car. 

The cross-seats have a removable section in the middle to provide 
an aisle extending throughout the length of the car. 

770,698. Railway Car; Isaac W. Phelps, New Bedford, Mass. 
A pp. filed Nov. 21, 1903. Hangers pivoted to one side of the car 
and to a longitudinally-extending guard rail , are so located as to 
normally support the rail s between the side standards of the car 
and the grab handles, and a lug ;nd cateh for securing the r ail 
in either raised or lowered position. 

•• 
PERSONAL MENTION 

MR. HO\ iVARD FRAVEL, superintendent, and Claude Canelo, 
master mechanic of th e Dayton & Western Traction Company, of 
Dayton , Ohio, have res igned fro m the company. 

MR. JACOB H ILL BYRNE, secretary of the Lancaster & York 
Fnrnaee E lectric Rail way Company, of Lancaster, Pa., was mar
ried last week in Lanca~ter to Miss M. Deborah Allwein, of that 
city. 

MR. GEO R GE G. MULHERN , formerly general superin
tendent of th e Cleveland E lec tric R ailway Company, has resigned 
as a directo r of the co mpany, and, it is stated, has sold his stock 
in the company. Hi s r esignation as director has been accepted, 
bnt his place has not been fill ed. Mr. Mulhern is candidate for 
Sh eriff of Cuyahoga County on the Republican ticket. 

i\IR. A. 'N. BRADY h as been eleeted president of the Indiana 
Union Traction Company and the Indianapolis Northern Traction 
Company to sueceed :Mr. George F. McCulloch, who tendered his 
res ignation at a meeting of the director s held in Philadelphia last 
week. Mr. Brady has been general counsel as well as vice-presi
dent of both companies, and is thoroughly familiar with the prop
erties and th e duties of hi s new office. Mr. McCulloch has been 
elected president of the boards of directors of the companies, and 
will continu e to be identified with their m anagement. Mr. Brady 
wi ll reside in Anderson. Mr. W . Kelsey Schoepf, of Cincinnati, 
was elected vice-pres ident and Mr. W . C. Sampson r e-elected secre
tary-treasurer. 

MR. THOS. FARMER, for the past year superintendent of the 
G. C. Kuhlman Car Company, and previously superintendent of mo
tive power of the Detroit U nited Railway Company, has opened 
an eng ineering office in the E lectric Building, Cleveland. It is 
M r. Farmer' s intention to make a specialty of inspecting cars in 
process of eonstruction at the various car manufacturing plants , and 
if desired, to furni sh specifications under which they are to be built. 
Th is is a branch of engineering that h as never been specialized by 
any ind ividu al or firm, but is one fo r which Mr. Farmer is especially 
trained. In addit ion to his connect ion with the Kuhlman Company, 
he held th e pos ition of superintendent of mot ive power and car 
shops of the Det roit U nited Railways fo r a period of nine years, 
and th e experience gained in th at time in practical operation of 
rolling stock, coupled with previous experience in car building, 
makes him exceptionally well fi tted to prepare the work which he 
has undertaken. Mr. Farmer already has the clientage of a number 
of the large roads, some of which have abandoned their old manner 
of inspection in favor of th e methods he presents, which cover 
among other good points a daily r eport to the purchaser as to the 
progress of th e work. :.\fr. Farmer was th e fo· mrl er and first 
president of th e American Railwav Mechan ical and Electrical As
sociation, and is also a member o(th e Det ro it Engineering Society. 

i\ lR. OLIVER SHlRAS, one of the best known and most popu
lar of th e representatives of the British Westinghouse Company in 
England, has resigned h is position with th at company and has re
tu rn ed to New York to take up an important new position as· 
electrical superintendent of parent and subsiduary companies of 
the International Nickel Company, of New York. Mr. Shiras ha s 
been in E ngland for abou t four years. having oceupied the position 
as manager of one of the branch offices of the British Westing
house Company, during which time h e h as become extremely well 
known and popular with electrical engineers and managers of tram
way companies in that country. Mr. Shiras was graduated from 
Cornell Univers ity in June, 1897, taking the degree of mechanieal 
and electrical engineer , afterwards, up to th e year 1900, acting as 
assistant to the ehief engineer of the New York Telephone Com
pany. Mr. Shiras, when in England, acted as president of the 
Cornell Club, of London, and was recently given a dinner by that 
association, at which were present about seventy-five of his most 
intimate associates and friends, who gave him a most hearty send 
off, and indulged to their hearts' content in the Cornell yell, a pro
ceeding whieh seemed to take his English friends by storm. The 
meeting was presided over by Mr. J. G. White, of New York and 
London, and many speeches were made expressing great regret at 
Mr. Shiras' departure for :New York. Mr. Shiras will hereafter 
have his headquarters at 3 Exchange Place, New York. 




