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THE STREET RAILWAY SYSTEM OF ZURICH 

The city of Zurich, which is popularly known as "the 
city of gardens," occupies a somewhat unique position 
among the cities of Switzerland from the fact that it is not 
only a popular tourist resort, but is also the chief city 
in a large industrial region . The canton of Zurich is in 
the northeastern part of Switzerland, not far from the bor­
der line of Germany. The city itself lies between two 
chains of mountains, at the foot of the Lake of Zurich, and 
is intersected by the Limmat River, which rises in the 
Lake of Zurich and falls into the Aar at Brugg, some dis-
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The layout of the city is an excellent one from a street 
railway standpoint, as \Yill be seen from the map, Fig. I. 

Roughly speaking, the city forms a V around the foot of 
the Lake of Zurich, the shores of which are comparatively 
fiat for a short distance back from the lake, when they rise 
abruptly in a series of hills which are surmounted by the 
better class of residences and the health resorts. Directly 
in the rear of these hills are ranges of mountains, the sum­
mits of several of which have been made accessible by in­
clined cable railways, while to the south lie the snow-

VIEW OF QUAY ALONG THE LIMMAT RIVER, ZU RICH 

tance below the city. Across this river, as well as across 
the Sihl, which also flows through the city, the mumc1-
pality has constructed a number of bridges, one of 
which is shown in the illustration on this page. These, 
with the handsome quays which line the lake and river 
fronts, add greatly to the picturesque and substantial ap­
pearance of the city. In the immediate neighborhood of 
Zurich are the large manufacturing towns of O erlikon and 
Baden, both prominent for their electrical products ; Win­
terthur, famous for its engines, as well as Egiisau, Waden­
schwyl and other cities noted for their manufactories of 
cotton and silk. The commerce derived from the fact 
that the city is the capital of the canton containing these 
industrial centers, its attractive location and therapeutic 
establishments, as well as its proximity to most of the 
popular tourist resorts in Switzerland, have made the citv 
a prosperous one, and attract to it annually a large numbe'r 
of visitors. 

capped peaks of the Alps. The streets along the lake and 
the river banks, as well as the main streets in the city, are 
broad, easily accommodating two tracks, and are shaded 
by fine rows of trees. The industrial quarter of the city is 
east of the lake shore of the city, on a plain, and contains a 
number of manufacturing establishments which are world­
·wide in reputation , including the works of Escher, Wyss 
& Company, while the Oerlikon works to the northwest of 
the city can be reached by tramway or steam train, by a 
short ride. 

The street railway system in Zurich is owned by the 
city, which has been taking over the different tramway 
lines since 1894, and practically the entire system is now 
controlled by the municipality . A number of new lines 
have also been built. T he system thus acquired was not 
at all uniform. Some of the lines were operated by horses 
and others by electricity, while the gages of the horse and 
electric lines were different. The first thing to be done 
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was the adoption of a standard gage, and this was decided 
upon in 1899 when the meter gage, which was that em-

tracks, is 0.5 m ( r.6 ft.). Some quite complicated pieces of 
special work have been installed, as will be seen from the 

views given of the layouts in Belle­
vue Place and Parade Place, Figs. 
2 and 3. 

Especial care was given to ob­
taining a strong and substantial 
roadbed construction. As it was 
impossible to install a uniform sys­
tem of substruction throughout, a 
number of different systems were 
employed, and are clearly shown 
in Figs. 4 and 5. From these the 
reader can see at a glance the dif­
ferent types of construction em­
ployed, as well as the length of 
track for which each is in use. 

In general, it might be said that 
there are five systems of sub-con­
struction, viz. : 

( r) Concrete sub-construction 
with wood paving. 

( 2) Concrete sub-construction 
with asphalt paving. 

(3) Concrete sub-construction 
with macadam paving. 

(4) Broken stone sub-construc­
tion with macadam paving. FIG. 1.-MAP OF ZURICH, SHOWING STREET RAILWAY SYSTEM 

(5) Tracks laid on the ordinary 
sub-construction of macadam paving. ployed by the electric lines, was selected for the entire 

system. 
TRACK CONSTRUCTION 

The minimum radius of curves in the streets is r8 m (59 
ft.), while in the car houses there are some curves with a 
radius of 15 m (49 ft.) . The steepest grade in the system is 
2. 5 per cent for a distance of 280 m (918 ft.). 

With the exception of a few very short distances, such 
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FIG. 2.-SPECIAL WORK AND OVERHEAD WIRING AT 
BELLEVUEPLATZ 

as at crossings with steam railroads, double track is used 
throughout. The distance between the centers of the two 
t racks is 2.5 m (8.2 ft.), and as each car is 2 m (6.6 ft.) 
broad, the distance between two cars, side by side on the two 

Asphalt pavement was used only in the important streets 
and only where the grades were less than r .5 per cent. 
For asphalt-paved streets concrete sub-construction was 
used, as well as for the streets on which it was thought 
asphalt will be laid in the future. For other streets where 
concrete had been used before and was in good condition 
it was left undisturbed. 
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FIG. 3.-SPECIAL WORK AND OVERHEAD WIRING AT 
PARADEPLATZ 

Before the streets were paved, the other municipal de­
partments which were interested in sub-pavement work, 
such as the gas, water and telephone departments, were re­
quested to make all the necessary repairs and new installa-
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t.ions to their pipes, so that it is hoped that it will be un­
necessary to open up the streets for work of this kind for 
quite a while to come. In order to be able easily to deter­
mine points where gas mains are damaged in asphalted 

· streets, little tubes are provided at regular distances of 
about 50 m ( 164 ft.) for smelling the gas. 

As shown in Fig. 6, arrangements are provided to drain 
the grooves in the rails. At distances of 100 to 200 m 
(328 ft. to 656 ft.), according to the grades, slots 120 m 
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summer at a temperature considerably above the average 
temperature of the year, and were butted up close. 

Before adopting a joint, the selection of the Falk cast­
welded joint was very carefully considered. In view of 
the results obtained with this joint on many roads in the 
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FIGS. 4 AND 5.-CROSS SECTIONS OF DIFFERENT TYPES OF TRACK CONSTRUCTION USED ON ELECTRIC LINES IN ZURICH 

( about 5 ins.) in length are cut in the bottom of the groove; 
the water flowing in the grooves runs down through these 
slots into a basin where any sand is allowed to settle; the 
water then flows to the sewer. 

The section of rail used is illustrated in Fig. 7. It is a 
modification of the ordinary Phcenix rail, the changes in 
which were designed by the engineer of the tramway sys­
tem, Mr. Schenker, and is called No. 18 C by the Phcenix 
Company. It is used on the system throughout, with the 

FIG. 6.-DRAIN FOR RAIL GROOVE 

exception of about 800 m (half a mile). The weight of 
the rail is 49.5 kg per meter (99 lbs. per yard), and the 
weight of track, including fish-plates and accessories , is 
116.25 kg per meter (233 lbs. per yard). Thomas steel 
of a tensile strength of about 7000 kg per square cm 
(99,000 lbs. per square inch) is employed. The rails have 
a length of 12 m (39 1/3 ft .). They were laid during the 

United States, as well as in Lyons, Marseilles and Berlin, 
its use on the system seemed advisable, especially as it 
was found to be not more expensive than other good 
joints. It seems, however, that the engineers of the city 
in their final deliberations were not quite sure that the use 
of the joint with Thomas steel 'rails would be as satisfac­
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tory as those which have beer. 
obtained with Bessemer steel, 
and principally for this reason 
the Falk joint was not em­
ployed throughout the system. 
The present angle-plate joint, 
however, can easily be dis­
carded for the Falk at any 
time in the future, if the re­
sults on a trial section of 800 
m (½ mile) length which has 
been put in with the latter 
joint proves satisfactory. 

While the modified Phcenix 
FIG. 7.-SECTION OF STAND· 

ARD RAIL section, as illustrated in Fig. 
7, was adopted as standard, 

many members of the municipal tramway committee were 
much in favor of the adoption of the Demerbe rail, although 
nearly all the engineers who were consulted on the subj ect 
opposed this rail. The committee finally decided, however , 
to try it on a section 814 m (half a mile) in length. This rail, 
which is made of Bessemer steel by a Belgian company, is 
laid on aconcrete stringer 15 cm to 20 cm (6 ins. to 8 ins.) in 
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thickness. The rail company has guaranteed to keep this 
line in good order for ten years. 

DEPOTS AND CAR HOUSES 

The selection of proper sites for the necessary car houses 
~md repair shops of the system was, by no m eans, an easy 
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FIG. 8.-SECTION OF RAIL LAID IN ASPHALT 

task. The local conditions did not permit the construc­
tion of a car house in the center of the city. At the same 
time the former horse-car house at Seefeld was too limited 
and the land there available was too contracted to warrant 
the constrnction, at that point, of a de pot which would 
fulfil all requirements. It was fina lly decided to have sev­
eral car h ouses and to accommodate not more than fifty 
cars in one building. As a result, the corporation has 
erected three car houses, viz ., one in Seefeld Strasse, one 
in Badener Strasse, and one in M utschell en Strasse, as 
well as a waiting-room on Parade P latz . 

The property on which the car house in Seefeld Strasse 
(Figs. 9 and 10) was erected occupies an entire block. 
T he building contains a car house with a small repair 
shop, the main repair shop and store-rooms. There is al so 
a separate offi ce building, in which is also the residence 
of the repair-shop manager. T he building is particularly 
interesting from the fact that it is constructed entirely of 

LAYING AND TAMPING CONCRETE SUB-CONSTRUCTION 

concrete on the Locher system. The total area occupied 
is 4086 square m (43,982 square ft.). The entire cost of the 
building was 376,692 francs (about $75,300), so that the 
cost of the building per square meter was 92.19 francs 
(about $1.70 per square ft.). 

The car house proper contains eight tracks, having a 

total length of 400 111 (1300 ft.), so that about fifty cars 
can be accommodated in it. The building is heated by 
steam at low pressure. Large windows on each side and 
the monitor roof give good light during the day. 

Following a number of late American models, about 
half of the track space is devoted to pit room, and the pit 
which is about 1.5 m (5 ft.) in depth is continuous under 
the tracks for half the length of the tracks and for the en­
tire width of the car house. The rails and the wooden 
floor rest on a special iron framework. The pit floor is 
also of concrete. Parallel with the trolley wire over the 
cars in the car house is a dead steel cable, cailed a "resting 
wire," against which the trolley poles can be set when it 
would be convenient to have the pol es dead, without pull­
ing them down. 

The main repair workshop has a floor area of 914 square 
111 (9870 square ft .) with four tracks, each 12 m (39 ft.) in 
length, with pits extending their entire length; that is, the 
length and width of the repair shop, so that there is room 
for four large cars in the shop. The shop contains seven 
lathes of different size and construction, one screw-tap, 
five drilling and cutting machines , one plane, two milling 
machines, one automatic wheel shaper of A merican make, 
one large and one small plate-shearing machine, one 
punch, one hydraulic press, three grinding machines, one 
g rincl-stone, three work-benches with fourteen vises each, 

LAYING ASPHALT PAVING 

etc. The machine tools are all driven from a main shaft 
by a 15-hp electric motor. There are also two cranes. 
each able to carry 4000 kg (8800 lbs.). The winding is 
done in a gallery, which is 32 m (105 ft.) x 8 m (26 ft.). 

In th e same building is the smithy, of 73 square m (786 
square ft.) floor space, containing a double forge with fan 
and hood, power hammer, three anvils, and miscellaneous 
equipment. Adjoining the smithy are the office of the 
superintendent of the repair shop, and the model-room, 
while on the second fl oor are the tailoring department and 
lockers. 

An extension to the building contains the carpenter's 
shop, of 180 square m (1940 square ft.) floor space, in 
which a band saw, a planing machine and a universal ma­
chine for planing, drilling, etc., are operated from a shaft 
driven by a 15-hp motor; the same shaft operates an ex­
haust fan for removing shavings and dust from the wood­
working machines. The same building also contains the 
painting and varnishing shop, of 380 square m (4090 
square ft.) area, in which eight cars can be accommodated. 

The stcre-rooms are partly in the main building and 
partly in the extension, the total floor space being 632 
square m (6800 square ft.). In a special fireproof room, 
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which contains a small crane for handling the barrels, oil, 
paint and grease are stored. 

The office building, which adjoins the car house, has, on 
the ground floor, a room for conductors, with twenty-six 
lockers, the office of the accountant and the office of the 

The car house at Badener Strasse contains fourteen 
tracks. The total length of track in the car house is 435 
m (1430 ft.), of which 159 m (522 ft.) are situated over a 
large pit. The car house has a capacity of forty-eight cars 
of 8 rn (26 ft.) length. There is a small repair-shop room 
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INTERIOR OF CAR HOUSE ON SEEFELDSTRASSE 

superintendent of the shop. On the second floor is a 
room for the motormen and a dining-room. The third 
floor contains the living rooms of the shop superintendent. 
In the cellar there is a bath-room with shower baths for 
the use of the employees, and below the roof there is a 

of 1 IO square m (1180 square ft.) floor space, and a store­
room. The office building is of nearly the same arrange­
ment as that at Seefeld Strasse. The total floor space of 
this car house is 2050 square m (22,076 square ft.), and its 
cost was 179,089 francs (about $35,800), i. e., 87.16 francs 
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VIEW OF WAITING STATION AT PARADEPLATZ 

room for drying wet uniforms. The whole house is heated 
by the hot-water system. 

The cubic area of the building is 2165 cubic m (76,468 
cubic ft.), and its cost was 60,856 francs (or about $12,200), 
i. e., 28.10 francs per cubic meter (or about 15 cents per 
cubic foot). 

per square meter (or aqout $1.62 per square ft.) . There 
is a space of 2100 square m (22,600 square ft.) available 
for future extensions. 

A smaller depot is situated in Mutschellen Strasse; it 
contains four tracks, three being each 46 m (151 ft.) long. 
The fourth is 56 m (184 ft.) long and leads to the repair 
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shop. The car house has a capacity of twenty cars . The 
repair shop has a floo r space of 75 square m (807 square 
ft.), and the store-room of 28 square m (301 square ft.). 
The total cost was 73,495 francs (about $14,700), i. e., 
77.52 francs per square meter (or about $1.44 per square 
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the car houses already described. It measures 5.25 m x 
3.5 m (17 ft. x r r½ ft.), and has separate toilet accommoda­
tions, for men and women, in the basement, as indicated in 
the cross section. The inside and outside walls of the 
waiting-room are rented out for advertising purposes. The 
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ft.). There is enough additional space available for 
doubling the capacity of the car house in the future. 

WAITING ROOM 

An account of the buildings belonging to the Zurich 
system would not be complete without a reference to the 
waiting-room at Parade Platz, which is illustrated here­
with, and which is much better known to the public than 
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cost of the erection of this building was 35,700 francs 
($7,140). The building has proved very popular with the 
general public, and another, of somewhat similar design, 
though not so elaborate, will be erected at Bellevue Platz. 

POWER SUPPLY 

The power station owned by the old street railway com­
pany, which was bought up by the city, is stil1 in use, al­
though new generators have been installed, and the old 
machines are now only used as reserve. The capacity of 
this plant is, however, not sufficient to furnish the power 
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for the entire system. A sub-station has, therefore, been 
erected, which is supplied with 2000-volt, three-phase cur­
rent from the municipal central station. Three 200-kw 
rotary converters change the three­
phase current into 550-volt direct cur­
rent. The charge of the central station 
is 12 centimes (2.4 cents) per kw-hour, 
measured at the direct-current termi­
nals of the rotaries. The cost of coal 
in Zurich is about 34 francs ($6.80 
per ton). 

OVERHEAD CONSTRUCTION 

The trolley line is divided into four­
teen sections. In most cases, besides the 
outgoing feeder, a return feeder serves 
each section. Both outgoing and re­
turn conductors are laid in clay con­
duits 0.9 m (3 ft.) below the surface of 
the street. The outgoing feeders are 
connected to the trolley line by means 
of Edstroem switch boxes, one of 
which, open and closed, is shown on 
this page. 

arresters of the Oerlikon Company. Guard wires earthed 
at suitable distances are used. For rail-bonds both the 
Bryan and the Edison-Brown plastic bond are employed. 

The trolley wire consists, through­
out, of two harddrawn copper wires 
of 8 mm (I/ 3 in.) diameter. For each 
section of the line, at least one lightning 

DOUBLE-TRACK CROSS-OVER ON THE SIHLBRUCKE 

arresterisprovided. Threedifferent systems are in use, viz., 
those of the Garton-Daniels Company, of Keoukuk, Ia., 
which depend on the acfion of a solenoid, the General Elec-

SECTI ON SWITCH BOXES, OPEN AND CLOSED 

tric, of Schenectady, which has a magnetic blow-out, and 
the Siemens & Halske, of Berlin, which is of the "horn ar­
rester" type. The power station is protected by lightning 

ROLLING STOCK 

When the change from horse to electric traction was 
decided upon, the tramway managers expected to buy 
fifty new motor cars, and to use twenty old horse cars, after 
proper changes, as trailers. Up to the present time, how­
ever, only forty-two motor cars have been bought. These 
cars are vestibuled, and have, on their platforms, standing 
room for seventeen passengers, as, according to the usual 
European practice, passengers are allowed on the front 
platform. The interior of the car has a seating capacity 
for sixteen passengers. The standard car weighs 8400 kg 
(18,480 lbs.), including the electric motors, etc. Most of 
the cars are mounted on Peckham trucks . Each motor 
car is equipped with two 20-hp motors , either G. E. or 
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AUTOMATIC CUT-OUT AND ROLLING DOORS OF CAR HOUSE 

Oerlikon make. Each car has also been fitted with an 
ingenious device for cutting out any defective lamp in the 
car, invented by Mr. Schochli, superintendent of repair 
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shops. The terminals for each lamp in use, as well as for 
one extra lamp, are brought to a small board with sockets 
over one of the doors, and one lamp can easily be short­
circuited by a plug, and the extra lamp cut in to make the 
fiye in series required. T he car bodies were supplied by 

\ 

STANDARD CLOSED CAR AND OPEN TRAILER 

Giessberger & Co ., of Zurich , and the Schweizerische 
Industrie-Gesellschaft, of N euhausen . 

An open car body, as shown 111 one of th e illustrations 

can not be used during the morning hours and on cooler 
days, no more cars of this kind will be bought. 

CONSTRUCTION \\'ORK 

The work of changing the horse-car lines over to elec-
tric operation was begun on June 18, 1900, 
and was finished on Oct. r, of the same year, 
in accordance wirh the programme. The force 
required consisted of 4 engineers, 9 foremen 
and 493 workingmen. There were only 6½ 
days on which rain interrupted the work; the 
construction was, therefore, finished in 89½ 
days. As the length of the old horse railway 
lines was 9802 m (32,150 ft.) and the length 
of track (reduced to single track) was r9,2or 
m (62,980 ft.), and an average 11 0 111 (361 ft. ) 
of the line, or 215 m (705 ft.) of track, were 
fin ished per real working <lay. The working 
hours were from 4 a. 111. to 7 :30 p. 111. , or from 
6 a. m. to 9 p. 111. Night work was done only 
in exceptional cases. 

An experiment was tried, during this work, 
of using a cheaper cement than Portland ce­
ment for making concrete. For the concrete 
substruction, in Theater Strasse, Choindez ce-
ment was, therefor e, used, but did not prove 
quite satisfactory, in spite of great care used in 

its employment. T he same cement was also used for a short 
section of track on Bleicherweg. O n all other lines, how­
ever, the concrete was made of Portland cement. 
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SIDE ELEVATION AND SECTION OF STANDARD MOTOR CAR 

herewith, was bought for trial purposes, in view of the 
extended use of such cars in America and elsewhere. It 
is mounted on a single truck, and its platform is easily ac­
cessible, being only o.6 m (2 ft.) above the top of the rails. 
T he car has proved very popular on hot days, but as it 

The following mix tures were used in making the con­
crete: For the lower concrete layer (r :8), r part of Port­

. land cement or Choindez cement, 3 parts of sand, and 5 
parts of screened gravel; for the upper concrete layer (r :6) , 

· r part of Portland cement, 2½ parts of sand, and 3½ parts 
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of screened gravel; for 1 : 2 concrete, 1 part of Portland 
cement, l part of sand, and I part of screened gr~vel. In 
Figs. 4 and 5 the proportion of the mixture used in the 
different places is indicated. 

One of the contractors made the concrete in the immedi­

Opening of the V altellina Three-Phase Railway 

On Sept. 4 the two northern sections of the Valtellina 
Railway, Italy, which has been equipped with the Ganz 
three-phase system of electric traction, were put in oper-

ate neighborhood of the construction work, 
while the other contractor made it at a dis­
tance of 2 km ( more than a mile) and trans-

----
ported the concrete on trucks to the place of 
construction. On very hot clays the trucks 
were covered with wet cloths. The prepara­
tion of the concrete was continually watched 
by experts of the city. The surface of the 
concrete was covered with a laye r of cement 
mortar of I cm ( 0-4 in.) thickness. 

The heating of the powdered asphalt was 
not done in the immediate neighborhood of 
the streets to be paved, but in the .yard of the 
shops at Sihlfeld. It was heated there to 150 
clegs. C. (302 <legs. F.), and was transported 
to the place of construction in covered trucks. 
At arrival, the temperature was 130 <legs. C. 
( 266 <legs. F.). The powdered asphalt was 
then placed upon the foundation, about 62 
mm (2-½ ins.) thick, and was then rolled at 
once with a warm hand-roller of 350 kg ( 770 
lbs.) weight, o.8 m ( 2½ ft.) diameter and 

STANDARD CLOSED CAR AND CLOSED TRAILER, ZURICH 

0.5 m (1½ ft.) width. It was then rammed with hot 
rammers and afterward leveled · with a second roller of 
900 kg (1980 lbs.) weight, r.3 m (4! ft.) diameter, and 
0.5 m ( l ½ ft.) width. The asphalt was finally polished 
with hot iron. When finished, the layer of asphalt had 
a thickness of 45 mm ( 1 ¾ ins.). The street was opened 
to the public after two days. 

During the hottest days of the construction work it was 
necessary to cool the pavement artificially at repeated in­
tervals with water. 

From experience obtained in other streets, the engineers 
did not consider it advisable to lay the rammed asphalt 
directly against the rails , because in this position it was 
found to get loose soon and crumble off. They, therefore, 
decided to place a strip of cast asphalt of 3.5 mm between 
the rammed asphalt and the rail. The approved fo rm of 
construction is shown in Fig. 8. 

A considerable part of the overhead and other equip­
ment of the system was supplied by Alf. Diener & Com­
pany, of Zurich, manufacturers and agents of electric rail­
way supplies. 

Although the last horse-car line was changed to electric 
traction during the end of September, 1901, so that the 
whole line was in operation by the beginning of October, 
the work of construction was not fully finished at that 
time, and work was continued all through the year 1901. 
The official report, dated January, 1902. states that some 
further work will be done in 1902, which will require an 
expense of 78,000 francs ($1s,600). When the whole work 
is finished, the expense will be lower than the original 
estimates. These called for an expenditure of 4,000,000 
francs ($800,000), but the total expense will be only in the 
neighborhood of 3,600,000 francs ($720,000). 

The manager of the system is A. Bertschinger, and the 
paving work was supervised hy W. Dick, superintendent 
of streets for the city of Zurich. 

The U tica & l\fohawk Valley Railway Company, of 
lTtica. N. Y., is planning to establish an express service 
on all of its lines this month. The main expres5 office will 
he at Utica. 

ation. The Valtellina Railway, which has frequently been 
referred to in these columns, and which has attracted wide 
attention as being the most important installation of three­
phase electric traction in the world, extends from Lecco, 
on Lake Como, to Calico, and from that point two 
branches are run to Chiavanna and Sondrio. It was these 
latter divisions on which the service was inaugurated for 
both freight and passenger traffic, and the line, according 
to latest reports, has been in operation successfully ever 
smce. 

The delay in opening the line, according to local testi­
mony, seems to have been due more to mechanical diffi­
culties experienced in the overhead construction rather 
than to any trouble with the electrical apparatus, for the 
electrical equipment has been on the ground for a number 
of months. The route of the road for the greater part of 
its distance extends along the eastern side of Lake Como, 
and passes through a large number of tunnels. According 
to engineers on the ground, the high speed of the electric 
cars required a greater elevation of the outside rails and 
curves. When these rails were raised the adjustment of 
the two wires required in the overhead system to the new 
track elevation required considerable time . In addition, 
the varying heights of the trolley wire, due to the large 
number of tunnels on the line and the fact that the in­
sulation of the overhead line, particularly in the tunnels, 
suffered deterioration through the smoke consequent upon 
the constant operation of steam trains necessary to care for 
the regular traffic, were the principal difficulties in com­
pleting the electrical equipment. The overhead system 
has in consequence been subjected to a number of changes. 
but it is now thought to have become standardized. anct 

. the sparking at the 3000 volts used on the trolley line does 
not seem to be any more severe than that experienced in 
ordinary 500-volt <lirect-current operation. 

The system of lightning arresters in the primary circuits 
has also heen change<l, and at the power station at Mor­
bego a novelty has been introduced in the use of a jet of 
water for the high resistance of the arrester. The water 
resistances in the car have also been provide<l with cooling 
apparatus . An extension of the line from Lecco to Milan 
is contemplated. 
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The Electric Urban and Interurban Railway at the 
St. Louis Exposition 

BY W. K GOLDSBOROUGH 

The presentation of electric railway exhibits on a scale 
and in a manner to meet the approval and expectation of the 
men who are so rapidly building up this new department of 
transportation, is a matter that will require active and 
strenuous effort during the months that intervene until the 
t ime of the opening of the great Louisiana Purchase Expo­
sition. When the total volume of the energy that is being 
put into the electric railway movement is realized, the diffi­
culties in the way of giving the public a true picture of this 
wonderful activity present themselves. The progress in 
electric railroading is in fact so rapid, that the things which 
are new to-day are old to-morrow. There is hardly- any de­
partment of engineering of which this can be said in any­
thing like the same degree as electric railroading, and it is 

electric transportation are stimulated in their work by the 
personal interest and pride they take in two of the great 
divisions of engineering. At heart they are all railway 
men, and they put into their railway work the heart and 
brain power which would bring success in any sphere of 
railway eng ineering. Added to this, they feel to a man, 
with a keen sense of satisfaction and pleasure, that they 
are making chapters in the history of the development of 
electricity and electrical engineering. They have a won­
derfully firm belief in the possibilities of electricity, and 
this belief is confirmed and stimulated by every electrical 
advance, whether it be directly connected with the electric 
railway problem or be in some other department of elec­
trical endeavor. 

To meet the expectations of the electric railway men, it 
has been decided to give them a large share in two of the 
principal exhibit pictures that will be presented on the ex­
position grounds. The electric railway properties , gaged 

T RANSPORTATION BUILDING AT ST. LOUIS 

not too much to expect that the practice of to-day will be 
superseded or modified prior to the close of the exposition, 
by some new and better creation. This is the spi rit , this is 
the unprecedented activity, which typifies the national pro­
gress that the directorate of the exposition has undertaken 
to picture. It is needless to say that a great work confronts 
all exposition workers, and in this particular instance the 
task is much more exacting than any which met the builders 
of previous expositions. A new condition has to be faced. 
A lmost a new problem has to be solved. The people of 
America have in a few short years , since the Columbian Ex­
position, been educated to such an extent in matters per- • 
taining to expositions that they are developing an appetite 
fo r the new, the interesting and the edifying, in a measure 
almost ec lipsing in its growth the great advances in science 
and industry. 

To be a success and meet the approval of America and 
the world, to gain historic standing as a great world 's event , 
the St. Louis Exposition must bring out latent elements in 
exposition work with such force, such vigor a!1d such at­
tractiveness, as to cause the great world public to stop and 
listen, if but for a moment, to the story of the fame of 
this new city of to-day. 

Linked with this g reat undertaking, among many other 
important problems, is that of the proper presentation of the 
electric urban and interurban railway interests . Those 
who are interested in the progress and development of 

strictly as a railway problem, have attained to such magni­
tude that transportation would not be doing justice to it­
self did it not picture on a large scale and in a broad way 
all those transportation devices which combine to make the 
electric railway mechanically successful. So also has the 
electrical side of thi s great problem assumed such propor­
tions that it stands at the head of all the electrical under­
takings of the age. No story of the industrial application 
of electricity would therefore be complete without a recog­
nition in a most ccmprehensive way of all that the railway 
engineers have done to build up and expand, to improve and 
to ramify the transmi ssion and the application of electricity 
in many different ways. 

I am advised by Willard Smith, chief of transportation, 
who has been long and favorably known to the transporta­
tion world on account of the distinguished success attained 
by the Transpo; tation Department of the Columbian Expo­
sition , as well as through his intimate connection with the 
general railway interests of the country, that the urban and 
interurban transportation problem will receive a most ade­
quate presentation on the four miles of track which are 
brought within the limits of the great Transportation Build­
ing-. In the Transportation Building, therefore, electric 
railway rolling stock, trucks, tenders, passenger coaches, 
parlor, freight and service cars, track sweepers and snow 
plows will be exploited, and in addition, all matters pertain­
ing to maintenance of way, grading and bridges, ties, 
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spikes, chairs, fishplates and other parts of the track; 
switches and crossings; transfer tables, turn tables and 
bridges; signal systems and apparatus for securing the 
safety of traffic, will be here shown. Exhibits will also be 
made covering general railway management; time tables, 
distribution of rolling stock; cleaning and disinfection ; 
handling of traffic, passengers, freight , postoffice matters, 
express, parcels, tariffs; and methods and equipment for 
caring for the needs of all the interests having occasion to 
use or make use of electric railways. No elements of im­
portance are to be neglected in any way. 

In the Electricity Building space is to be given to all 
those matters that pertain to the generation 
and distribution of electricity and to the 
use of electricity as a motive power. In the 
Electricity Department, therefore, generators 
producing direct, alternating and ~mltiphase 
currents will be exhibited. Boosters, motor 
generators, transformers and rotary convert­
ers will also be shown here. Direct current 
and alternating current railway motors, elec­
tric locomotives and methods for the control 
of cars and trains; overhead, third rail , con­
tact and underground conduit systems ; mul­
tiple control methods and other special rail­
way devices, such as electric signaling appa­
ratus, complete station and sub-station 
switchboards, instruments, lightning ar­
resters, circuit breakers, telegraph and tele­
phone appliances, storage battery equipment, 
bonds and bonding, and overhead construc­
tion material will all be given place. 

The electric railway needs and demands in 
one way or another almost all of the electrical 
apparatus to be found on the market, and con-
sequently it is a logical conclusion to group 
all these electrical appliances together in such 
a manner as to enable them to be most advan-
tageously studied. 

From the foregoing it will be seen that by the fortunate 
provisions of the official classification of the exposition, the 
electric railway engineer will go to the Transportation 
Building to study all matters pertaining to maintenance of 

Street Ry. J ournal 

PLAN OF ELECTRICITY BUILDING 

way, traffic maintenance, service equipments and all other 
matters that pertain directly to the mechanical side of this 
great problem. While on the other hand, he will go to the 
Electricity Building to study the street railway or the elec-

tric railway problem from the generator through the trans­
mission system, the transforming devices, the sub-station 
and the storage battery, out over the line and through the 
motors to the car axle. 

It is not only with exhibit matters that Mr. Smith and my­
self are concerned in our endeavor to have our presentation 
of the electric railway problem include all those elements 
which make it attractive and interesting to the electric rail­
way men; the active operating side of the railway problem 
needs recognition which has never yet been accorded to it by 
an international exposition, and it has been especially along 
this line that efforts have been directed to enable us to pro-

'; 

THE PALACE OF ELECTRICITY 

vide for space for the actual operation and test of railway 
equipments. After working on the matter for several 
months, it has finally been deemed expedient to set apart a 
space for this purpose north of the Transportation Building 
and paralleling it, which wi ll be 1300 ft. long and 25 ft. wide. 
This right of way will admit of the installation of double 
tracks upon which an outdoor exhibit can be made of the 
actual operating efficiency and reliability of railway equip­
ments. I take great satisfaction in being able to make this 
announcement for the reason that I feel certain it ,viii be a 
matter of much gratification, not only to the superintendents 
and engineers of operating railways, but also to the manu­
facturers of electric railway equipments. It is our desire 
that these tests shall be organized along very broad lines 
and that during the progress of the fair much data and in­
formation shall be recorded which will be of enduring bene­
fit to the railway interests. At the present time it seems 
very probable that by the summer of 1904 numerous sys­
tems for electric railway operation using alternating cur­
rent will be in the field, as well as the systems we now have 
for the operation of electric railways by direct current, and 
it should be a source of much gratification to us all to con­
template the possibility of being able to study all of these 
systems exploited at the same time, on the same ground, by 
engineers and experts of the several companies making ex­
hibits. 

The plans of the exposition contemplate even a more 
radical step in opening up avenues for exploitation along 
1he line of electric transportation. In order that inventors 
shall be stimulated to use their best efforts in devising 
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means whereby motive power equipments for use in aerial 
navigation may be improved, the exposition has offered a 
prize of $ 3,000 for a successful attempt to drive an airship 
motor by energy transmitted through space either as elec­
tric radiation or in some other form of electric energy to 
an actual amount of 1- ro hp at the point of reception and 
at a distance of at least rooo ft. The test must be made 
on the exposition grounds by experts sati sfactory to the 
jury. This last provi sion it is thought rounds out and 
completes a picture which embodies in it opportunities in 
every avenue of electric transportation. 

The Transportation Exhibits Building is placed on the · 
extreme northwest corner of the main picture of the fair. 
It is th e most expansive structure yet designed for the 

On the north and south fronts the architect has deemed it 
well to repeat the three massive archways which form the 
center feature of smaller fronts. This treatment pleasantly 
breaks the unwieldy facade of 1300 ft. On the north 
and south front s the pylon feature is omitted, but massive 
piers are repeated at intervals and lend dignity to the de­
sign. F lanking these three openings on the long fronts arc 
great rows of magnificent windows as wide as the arch­
ways. N ot only will visitors be admitted through the 
twelve huge portals mentioned , but subsidiary entrances 
are supplied at frequent intervals in the r emaining stretcl1 
of walls. The roof treatment of the building is peculiarly 
happy. Over each of the big archways is a lofty curve 
which supplies a back-ground for the architectual features. 

+ N 

PLAN OF GROU NDS AN D ARRANGEMENT OF BUILDINGS AT ST. LOUIS EXPOSITION 

Louisiana P urchase Exposition . \Vhen all the exposition 
buildings are up it will be exceeded in size or:.ly by the 
palatial Agricultural Building. T he Transportation Ex­
hiLits Duilding covers an area of 525 ft. by 1300 ft. and in­
cludes mor e than 15 acres. The facades show a most 
pleasing adap tation of the F rench R enaissance. The build­
ing combines a feeling of the magnificent exposition build­
ing and of the high-class railroad depot which prevail on 
the Em·opean continent. T hese two essential elements are 
apparent throughout the structure. 

On the east and west fronts are three magnificent arches 
which embrace more than half of the entire facade. Each 
of these arched openings will be 64 ft. wide and 52 ft. high. 
Through these archways 14 permanent railroad tracks will 
be laid from one end of the .building to the other. At the 
sides of these three openings the pro jecting angles are 
accentuated by tower or pylon effect , which reach to a 
height of 150 ft. to the base of the crowning statue. These 
pylons are not so much accentuated as to be obtrusive, or 
out of harmony with the structure. A fl oor plan of this 
building was published in the STREET R A I LWAY J OURNAL , 

Aug. 161 1902. • 

The statuary is happily placed in front and at the base 
of the main pier s, at the sides of the grand openings. This 
affords r6 groups which will illustrate transportation in all 
its phases as well as the progress made by the United States 
in thi s science. There will also be four groups of statuary 
surrounding the four pylons placed at the east and west 
fronts. The architect has subdued the use of sculpture in 
the building. He depends 011 mass effects and on the 
grouping of masses. That is , he depends on architecture 
rather than on tawdry decorations for his effect. The man­
agement of the plan is simple and direct. The entire width 
of the building is spanned by five well designed uniform 
trusses. Special endeavor has been made to afford plenty 
of illumination by day without the use of skylights. Light 
is introduced through the monitor windows over each span 
of the five trusses. 

The building will contain about four miles of standard­
gage railroad track. Even with this immense trackage 
two entire bents of the building are left free of rails and 
afford an exhibit space of 270,000 sq. ft. 

There is a novel disposition of the toilet rooms of the 
building. They are placed in the bases of the projecting 
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pylons, and are so a rranged as to receive light and ventila­
tion and be accessible from the exterior, so that no exhibitor 
can make the objection that he has been placed in the neigh­
borhood of the plumbing conveniences. At the east end a 
gallery 20 ft. in width extends across the building. This 
affords a place for guard rooms and for the office of the 
department chief, and will be an excellent place from which 
to view the picture below. 

The Electricity Building of the U niversal Exposition of 
St. Louis in 1904 is the largest ever provided for electrical 
exhibits and displays. It covers virtually 300,000 sq. ft. of 
ground space as against 250,000 sq. ft. covered by the Elec­
tricity Building at the Columbian Exposition at Chicago in 
1893, and 75,000 sq. ft. by the E lectrici ty Building at the 
Pan-American at Buffalo in 1901. It is of most graceful 
design and proportions, forming an elaborate pentagon, 
each of its five sides presenting a succession of splendid 
columns aftt"r the richest Corinthian order, and on four 
sides being surrounded by a balcony of rare grace and 
beauty. It encloses an open central circular court sur­
rounded by rich colonnades, which will be banked with 
masses of flowers and make a pleasing retreat for visitors 
to the building. 

Its location within the exposition grounds is most favor­
able. It rises directly at the foot of the grand terrace and 
cascades and thus constitutes a prominent feature of the 
main arrangement of the rich section which is called the 
main picture of the exposition. The eastern exposure of 
the building fronts 525 feet on the main avenue of the ex­
position. This broad thoroughfare leads up from the main 
entrance to the Grand Basin and cascades and is penetrated 
by the central lagoon. The southern exposure, facing the 
Grand Basin and cascades, is in direct view of the electric 
fountains, the peristyle of the Festival Hall and the Fine 
Arts Palaces. On the west and north the building is bor­
dered by other principal avenues of the exposition and ad­
ditional extended arms of the lagoon. It is therefore com­
pletely surrounded by water. It is led up to by splendid arch 
bridges which will discharge the crowds into the broad 
avenues directly surrounding the building. Four main en­
trances are provided, one imposing portal at the meeting of 
the two north facades, and one at the centre of each of the 
other sides. Graceful and ample entrances are also pro­
vided at the corners of the building. The doors are of 
gigantic dimensions, 11 ft. x 18 ft. The north facades of 
the building measure 600 ft., which makes its greater di­
mensions 525 ft. x 600 ft.; 176 trusses and 185 tons of steel 
have been used in its construction. 

The details of the building are well executed in every re­
spect. The columns supporting and adorning the sides are 
carried down close to the ground to give height and effect 
to the facades. The facades are accentuated by elevated 
pediments and tower effects which rise over the four main 
entrances and at the corners. For variation, a twin column 
treatment is provided at different intervals along the sides 
and over these as well as over the elaborate entrances and 
corners opportunity for ample sculptural decoration is sup­
plied. 

The fenestration of the building is bold, liberal and ap­
propriate, giving ample light, while affording substantial 
wall treatment. On two sides graceful and capacious log­
gias have been extended which enhance the general beauty 
of the facades, offering pleasing effects of light and shadow. 
A rare scheme of indirect illumination is being worked out 
and will be applied to the building, which will accentuate its 
beauty at night. 

The design of the building and its general and special 
proportions and arrangement are peculiarly adapted for an 
effective display of exhibits. There are numerous open-

ings in the facades, such as exhibitors seek in selecting 
their exhibit spaces, and the entire 300,000 ft. of floor space 
is directly available, advantageously situated, compact, 
symmetrical, well lighted, well distributed according to 
aisles and entrances, and well provided with all conven­
iences. Most important of all, it is all ground floor space, 
there being not a foot of gallery space in the building nor 
in any other exhibit building of the exposition, a feature 
of the E lectricity Building and of the Universal Exposition 
that will be welcomed and appreciated by exhibitors and 
visitors alike. 

A great traveling crane to be used in the placing of the 
heavy electrical machinery which is to be exhibited, will be 
installed in the building, and all other conveniences afforded 
to exhibitors in locating and placing their exhibits. 

---♦•-----

lmproveme~ts in San Francisco 

The United Railroads of San Francisco, which is the 
name of the new company which has consolidated the 
Market Street and other important systems in that city, 
have inaugurated a number of important improvements. 
One of these is an extension from San Francisco to San 
Mateo. The extension is about 12 miles long, double 
track, and is being laid with Falk cast-welded joints. It 
will be completed by about Dec. 15. The cars on this line 
will run at high speed after leaving the city limits, and part 
of the line is built over a private right of way. The over­
head trolley is being used. The company has just placed 
an order with the Laclede Car Company for twenty cars 
for this service. The cars are 45 ft. 9 ins. over all, and are 
provided with smoking compartments and tvventy-four 
cross seats each. Four G. E. 57 motors and K-14 con­
trollers will be used, mounted on Brill 27 trucks. The 
company expects to run the round trip of 45 miles in 
170 minutes . 

The company is also building a large power house at 
North Beach. The dimensions of the building are 130 ft. 
x 330 ft. The equipment will include Babcock & Wilcox 
boilers, two Union Iron \Vorks marine vertical engines of 
--1-000 hp each, and two General E lectric 1200-kw alternators, 
with distribution at 13,000 volts. Two sub-stations will be 
installed. This station, like all of the other power stations 
of the company, will use oil as fuel. T he company is also 
building a car house at Twenty-fourth and Nebraska 
Streets with a capacity of one hundred cars. 

The extent and variety of the company's service is shown 
by the following statement of some of the equipments now 
in operation on its lines: 

326 combination cable cars. 
49 open cable cars. 

2 United States mail cable cars. 
63 dummy cable cars. 

383 combination electric cars. 
r parlor electric car. 
r observation electric car. 
2 funeral electric cars. 
r mail electric car. 
2 tower electric cars. 

r r freight electric cars. 
2 electric cars for carrying street sweepings. 
2 oil tank cars for delivering fuel oil to power houseli. 

16 steam coaches. 
4 locomotives. 
S horse cars. 

It will be remembered that the general manager of the 
company is George F. Chapman, fo rmerly of the North 
Jersey Street Railway Company. The master mec-hanic of 
the United Railroads of San Francisco, F. F. Bocller, was 
also formerly connected with the North Jersey system. 
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The Bremiarten-Dietikon Interurban Electric Railway 

The confines of Switzerland are not large enough, and 
the country does not contain sufficiently large cities, to 
justify the construction of such interurban electric railway 
systems as are built in the United States, but a number of 
short interurban lines have been installed in that country, 
and some of them are extremely interesting. The road 
which is made the subj ect of this article differs 
from most _ of the European electric railways in 
that it combines a passenger and freight business, 
and has a large traffic in the haulage of freight. 

in one of the illustratiuns on the following page. The gage 
of the line, which is a single-track road, is I m. There are 
several turnouts, the inside rails of which are spaced 35 m 
apart, so that there is a space between the cars, which are 
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TYPICAL SCENES ALONG THE BREMGARTEN-DIETIKON INTERURBAN RAILWAY 

Th e total length of the line, which ex tends from the 
· stat ion at Dietikon to Bremgarten, is ro.96 km, of which 
practically all is on the highway with the exception of the 
four curves, where the sharp corner of the public highway 
compelled the railway company to purchase right of way in 
order to have a curve of longer radius, as is clearly shown 

2.2 m in width, of r.3 m. A clear space is left between the 
cars and any buildings along the lme of 2.1 m. 

The sharpest curve on the regular track is 30-m radius, 
although in the car house there are several of 25-m radius. 
Of the total length of track there are 2.81 km on curved 
and 8.15 km on straight track. 
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The maximum grade is 6 per cent for a distance of 90 
m, and is close to the town of Dietikon. The average 
grade on the entire line is 3.15 per cent. 

The track is substantially laid on a ballast of broken 
stone, on which is a dressing of macadam, having a total 
thickness of from 25 cm to 30 cm, and a width of 2 m. In 
the cities, where paving is required, the rails are laid on a 
sub-base of concrete. 

Within the cities and towns girder rails are used. These 
rails have a weight of 30-46 kg per meter, a height of u5 
mm, a base of 88 mm, and a groove of 30 mm in depth. 
The rails are rolled in 12-m lengths. The ties, which are 

radius of 40 m. There are only two switches required on 
the T-rail section, and· these have an initial curve radius 
of 50 m. 

In Bremgarten a waiting station has been erected, which 
includes not only rooms for passengers, but also the office 
building, residence and restaurant, together with a freight 
station. Adjoining this office building is the car house 
for four motor cars with the repair shops . At several 
stations along the line of route attractive waiting stations 
have been erected, combining a freight station, wai ting 
·room for passengers, offic e and residential rooms for the 
station master. There is also a small car house in Dietikon. 

EXAMPLES OF OVERHEAD AND ROADBED CONSTRUCTION, THE POWER PLANT AND PASSENGER STATIONS 

of iron, are 1.50 m long, weigh 25 kg each, and are spaced 
eleven to the rail length in straight track and thirteen to 
the rail length on curves. The weight per running meter 
of track, angle-plates, ties, bolts, etc., is 88 kg. 

The Vignole or T-rail used on the company's right of 
way have a weight of 24.2 kg per meter, a height of I IO 

mm, a base of 90 mm, and a web of 9 mm thick. These rails , 
which are also I 2 m m length, are laid on ties which are 
spaced fourteen to a rail length in straight track and fif­
teen to a rail length on curves. The ties are of the same 
length as with the girder rails, but weigh 5 kg less apiece. 
The total weight of this track, with angle-plates, etc., is 75 
kg per meter. There are eleven switches required on the 
sectiu:1 laid with girder rails . The curves have an initial 

Power is derived from the lighting station in Brern­
garten, for which purpose two generators have been in­
stalled. These are driven from a turbine by means of a 
belt. Friction clutches allow each generator to be thrown 
in and out of connection with a common pulley, so that 
either machine can be driven. Usually one generator 
answers for the power demands of the line. The gen­
erators are of the standard compound four-pole rail­
way type of the Oerlikon Maschinenfabrik, having an 
output of 35 hp each, and running at 170 r.p.m., with 750 
volts pressure. The armature has a diameter of 520 mm. 
In each of the slots are two coils, consisting each of 2 x 2 

conductors , of which each consists of two parallel wires of 
2.8 mm x 3.4 mm. The commutator has a diameter of 
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380 mm, a width of 75 mm and 199 bars. T he fi eld winding 
on each pole consists of 3720 turns, of 1 .3 mm x 1 .5 mm 
wire for the shunt coil, and 13.5 turns of 0.5 mm x 105 mm 
copper band for the series coil. T he weight of the ma­
chine, with base plate, is 3090 kg, and that of the armature 
825 kg. The machine has an efficiency of 91 per cent on 
full load, 88 per cent on half loads, and 76 per cent on 
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CHARACTE RI STIC CURVES OF OERLIKON MOTOR 

quarter loads , Adjoining the engine room is a storage 
battery installation for the balancing of the load. T his 
consists of 400 cells, with a capacity of 123 amp.-hours, at 
the one-hour discharge rate. The switchboard is of white 
marble on an iron frame . 

T here are two feeders from the power station, each con­
sisting of a bare cable of 100 sq. mm, connected to th e 
trolley wire at fiv e points. T he leng th of feede rs, which are 
protected by ligh tning arresters, is about 3 k m . T he trol-

- :JS~mrn , 

are des ig ned to carry a car up a g rade of 5 per cent at a 
speed of 12 km per hour for a maximum grade length of 
697 m, hauling a loaded trail car. 

T he motors are of th e enclosed type. The armature has 
a diameter of 390 mm. Each of the forty-five slots, which 
are 41 mm x 11 mm, contains thirty-six wires of 2.4 mm x 
2.65 mm. T he commutator is 265 mm in diameter, 115 
m m wide, and has 135 bars. The fi eld coils have 138 turns, 
of 4.6 mm x 5 mm wire. The g ear reduction is 1 to 5. A 
series parallel controller is used with electrical and short 
circuit brake, and is fitted for the connections with electro­
magnetic brake. O n each car are seven lamps, of which 
six only are in use at one time, viz. : two headlight lamps, 
two single lamps and three lamps for the interior illumina­
tion of the car. T he cars are also equipped with electric 
heaters, and the motor cars are equipped with el ectric 
couplings fo r the lamps, heaters and electromagnetic 
brakes on the trail ca rs. T he freight cars are also equipped 
with electromagnetic brakes. 

T he entire installation was made by the Maschinenfabrik . 
Oerlikon and L ocher & Co., of Zurich, and cost 318,600 
fra ncs. 

•• 
Electric Railway for Havana 

T he plan of th e Havana & J anitos Railroad Company, 
mention of the incorporation of which was made in a recent 
issue, is to build a t this time an electric railway in Havana, 
with lin es to Maraniac and J aimanitas Beach, about IO 

miles from Havana. T he first concession that th e com­
pany secured in Havana and from the Railroad Commis­
sion of Cuba gave the company the right to build from the 
P ublic Square, H ~vana, to :i\Tarianao and J aimanitas 

Street ny.J ournnl 

END AND SIDE ELEVATI ONS OF OERLI KON MOTOR 

ley wire has a diameter of 8 mm, and is car ried about 6 -4 
m above the track. Four section insulators are employed, 
and the trolley wire is protected by thirt een lightning ar­
reste rs. Both span and bracket overhead construction are 
employed, and the troll ey wires are trebly insulated . T he 
poles are of impregnated wood. They are fro m 8 m to 
9½ m in leng th , and protected and ornamented by cast­
iron caps. About 470 poles are employed. The voltage on 
the line is 70. 1. 

The rolling stock consists of three motor cars, three 
passenger trail cars, and two open and two closed freight 
cars. The motor and trail passenger cars have accommo­
dations for eighteen sitting and ten standing passengers. 
The length of these cars over buffers is 8. 1 m. The cars 
are mounted on single t rucks, with a wheel base of 2 m. 
The wheels are steel-tired. T he cars are furni shed with 
wheel guards and ratchet hand-brakes. The motors 

Deach, but the comp:111y has recently applied for additional 
g rants in Havana. I t is th e desire to build a line that will 
extend fro m the P ublic Square, pass the custom house, 
post offi ce and other public buildings and give a direct and 
independent entrance to th e city. T his would secure for 
the com pany considerable local traffic and enabl e it to 
carry suburban passengers to their destination with a mini­
mum of discomfort. I t is planned to begin construction 
work as soon as it is possible to get the materials on the 
ground . O ffices will be opened in Havana at once. 

In connection with the plan of the company to build the 
proposed railway, it is said that interests identified with the 
company have acquired 100,oooacres of land about 40 miles 
west of H avana, which it is proposed to develop for build­
ing purposes. To carry out this work the Cuban Land 
Company !-> as been organized with J. W. Hayes, of Cleve­
land, as president . 
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The Graphical Representation of Str,et Railway Statistics 

BY W. C. GOTSHALL 

The profits in electric operation depend upon so many 
factors that the operating manager necessarily must watch 
very closely every item of expenditure, and be especially 
careful that the profits do not pass insensibly away through 
the uneconomical administration of some one or more de­
partments. Fortunately, street railway operation is now 
so well systematized that it is not difficult to determine 

entirely different thing to impress their significance upon his 
directors or executive board. The result is that many busy 
men have come to look upon statistics, "the kilowatt-hour 
per car mile," " the car miles per passenger carried," "the 
train expenses per car hour," as calculations which absorb 
more time than the value warrants, and as introducing a 
routine of red tape which is almost useless. 

Most of the objections to these calculations disappear, 
however, when, instead of tabulating these statistics, we use 
a graphical method of recording and comparing them. 

Early in the nineties, while seeking a method to analyze 
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,FIG. 1,-DIAGRAM SHOWING METHOD OF PLOTTING STREET RAILWAY OPERATING STATISTICS 

whether one department or another is costing too much, 
provided accurate records are kept and studied, not only 
with regard to themselves, but also as compared with those 
of preceding years. The keeping of the records is a com­
paratively easy task, but it is doubtful whether the full 
benefit is always obtained from statistics of this kintl. 
Figures of the cost of power house operation, car repairs, 
trainmen, etc., are in many cases received by the operating 
manager and are filed away until a time when he shall have 
a chance to digest them, but this time rarely comes. Again, 
it is often difficult to grasp fully the significance and the 
relation to each other of vast numbers of figures spread over 
three or four tables; and even if the manager himself has 
the time and the knack of fully understanding these figures 
and the effect of one item upon another, it is frequently an 

the variable costs of the different items entering into the 
operation of railroads, I devised and used what I then called 
the graphical method. This method simply consisted in the 
plotting of the variable expense items upon sheets of co­
ordinate paper. To illustrate, taking the car mileage of any 
given system, and having the receipts per month, the cost 
of car repair per month, the cost of power house expense 
per month, the cost of conducting transportation per month, 
the cost of maintenance of equipment per month and the 
car mileage for the corresponding period, each of these 
items was plotted separately by using the axes of ab­
scissce to represent the various months or other periods of 
time, and by using the axes of ordinates to r epresent the 
cost. By taking a sufficiently large scale on the axes of 
ordinates, the variations or changes in value are amplified 
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and made more evident. Hence a slight variation in the 
unit cost can be made readily apparent. T his is very de­
sirable in the case of the road having a large car mileage. 
~ince a slight variation per unit would, of course, mean a 
considerable difference in the total operating costs for any 
given period. Subsequently, this system was taken up and 
developed qu ite extensively by M. K. Bowen, formerly 
president of the Chicago City Railway Company, and my­
self. A great number of cm ves were prepared, showing 
the several items entering into the operation of a street 

is the upper line. This change in direction instantly points 
a moral which would be equally shown, of course, by a 
table, but would not be so visually evident. If we wish to 
carry the work still farther , other lines can be added to the 
same chart, or drawn separately to show "car miles run," 
"passengers carried," etc., and each will point its lesson. 

railway. 
There is shown herewith in F ig. 1 a series of curves 

which were obtained from the U nion Depot Railway Com­
pany of St. Louis fo r the year s 1892, 1893, 1894 and 1895. 
In these diagrams the records for corresponding years are 
shown by the same kinds of line, that is, the solid lines 111-

dicate the records fo r one, dotted fo r another year, etc. In 
an actual notebook or manager 's record , it 1s better 
to distinguish between th e yea rs by lines drawn in 
inks of different colors . A n examination of the diagram 

4· wi ll a lso show that it is not necessary to have a base line .::;''/. 
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that is, if the same number of pounds of coal 
are burned to produce a kilowatt-hour 

FIG. 2.-METHOD OF GRAPHICALLY ILLUSTRATING VARIOUS RATES OF SPEED 

each week, the kilowatt-hour line and th e pounds of coal 
line, if plotted, one above the other , wi ll remain the same 
distance apart, although each will have flu ctuations depend­
ing- upon the output. If, however, through the use of an 
inferior quality of coal, or from some other cause, the sta­
tion production becomes less effici ent, the result is instantly 
shown by the coal line approaching closer to the kilowatt­
hour line if it is below the latter, or departing from it, if it 

For instance, if the "kilowatt-hour" line plotted by weeks or 
months is below the "car mile" line and approaches it, it 
discloses the fact that more power is being taken per car 
mile than formerly. If the cars are of the same size and 
carry pract ically the same loads at the same speed, the 
inference is that there is some difficulty in the transmission 
system, and an investigation of the rail-bonds, overhead 
line or car equipments is in order. 



NOVEMBER I, 1902.] STREET RAILWA Y JOURNAL. 7--1-3 

This method can be applied to any system of variable 
quantities. In the case of an electric light station, it would 
be but necessary to reduce it to a kilowatt hour basis, and 
every quantity entering into the cost of the operation of 
such a station can be applied by using time as absciss~ and 
cost as ordinates, and any variation in such quantities 
readily and strikingly shown by making the scale large 
enough. 

This system I have also used in comparing the costs of 
operation, as well as the earning and other data of several 
street railways throughout the country. The data is ap­
plied upon the ordinary co-ordinate paper; the paper is 
then mounted on linen, and a number of sheets relating to 
any sets of data are then bound in book form. For the 
purpose of showing the exact costs which might be difficult 
to interpolate upon the sheet of co-ordinate paper, the 
actual figures are all tabulated a·nd also bound in the same 
form. 

The graphical method was used extensively in the de­
velopment and representation of the details of the New 
York & Port Chester Railroad Company before the Rail­
road Commission of the State of New York in the applica­
tion of this company for the certificate of the Railroad 
Commission. One of these charts is reproduced in Fig. 2, 

whereon are shown the different times occupied by different 
transportation systems in passing from Port Chester to 
New York city. The variations are readily seen and appear 
at once, not only to a11 engineer, but to laymen interested 
in such matters. The graphical method is essentially a 
pictorial representation of such a nature as readily to im­
press any differences upon the mind. 

\i\Thile the analysis of results may seem comparatively 
complicated when expressed in type, it will be found not 
only most simple of comprehension, but as occupying very 
little time, when the graphical method of comparison and 
analysis is employed. Co-ordinate paper i~ now not only 
cheap, but easily to be obtained in almost every city, and 
the time required to draw in the lines on a sheet of this kind 
takes certainly no more time than to keep the figures in a 
book, and as the records of several years can often be 
superimposed on each other to advantage, as shown in 
Fig. 1, the chart occupies very little space. 

I also desire to call attention to the fact that while the 
advantages of the graphical method are so apparent for 
the keeping of records of street railway and electric light-' 
ing enterprises, its applicability does not, by any means , 
cease there. The method is, of course, invaluable to any en­
gineering office. Its applications for the use of engineers are 
innumerable, and its value is almost inconceivable. One 
of the interesting applications of this method is in repre­
senting train schedules. In the STREET RAILWAY JOURNAL 
of December, 1901, there appeared one of the train sched­
ules of the New York & Port Chester Railroad Com­
pany, wherein the entire representation was made by means 
of the graphical method. In its application for this pur­
pose the axes of abcissce are, of course, used for time, and 
the axes of ordinates for distance. On the axes of ordi­
nates, at their proper distances from the starting point, are, 
of course, indicated all the stations. The intersection of 
a line through any station parallel with the axes of abscissce 
with any given run line will, of course, instantly show 
the exact time at which any car leaving the terminus would 
pass any station. This can be readily seen by referring 
to the diagram in the December issue of the STREET 
RAILWAY JouRNAL for 1901. In addition thereto, its ap­
plication to almost any business is oftentimes of great ad­
vantage. All industries reduce the items of cost of produc­
tion or output to some unit basis. In the course of a pro­
duction of any article of necessity, the units will vary and 

the cost per unit wi ll vary with different seasons of the 
year and with the variable cost of raw material, etc. Thes:: 
variations can be strikingly shown by a system of plotting 
similar to that here shown for the U nion Uepot Railroad 
Company, and any diffe rences noted and checked before 
such differences ass ume serious proportions. 

---•♦-----

Transformers for Testing Railway Armatures 

One of the most troublesome faults to detect in a rail­
way armature is the short-circuited coil ; that is to say a 
spurious contact between two adjacent commutator bars 
or the wires connected to them. This trouble should be 
sought fo r in a recently completed armature and its poss i­
bility thoroughly eliminated before it is placed in a machine. 
There are numerous causes. Careless soldering is a pro­
lific trouble, as extra solder may get in behind the lugs and 
bridge them. Carelessness in insulating the leads may 
al so g ive trouble, and in several other ways the difficulty 
al so obtains. T he resistance of the armature coil is so low 
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FIG. 1.-DIAGRAM SHOWING WAVE FORM OF WINDING 

relatively to the short-circuit that the device of measurin.~ 
the resistance between adajcent commutator bars all the 
way around the commutator, fails unless applied with mod­
erate care, and moreover testing the resistance with instru­
ments of any kind is an operation too delicate for the 
rough-and-ready methods employed in a street railway re­
pair shop, where too often the only testing equipment to be 
had is two terminals directly connected to the 500-volt ser­
vice and protected with five lamps in series. 

Where alternating current is available, it provides an 
easy means for detecting short-circuited coils or even coils 
liable to short-circuit, and is sometimes employed for that 
purpose. T o understand the principle of the apparatus it 
would be well to consider Fig I, which displays a four-pol e 
wave winding such as is used on all modern street railway 
armatures. The shaded surface in the developed plan rep­
resents the pole pieces, and the lines together with the small 
rectangles represent the armature wires and their connec­
tions to the commutator bars. It is of course a well-known 
fact that as this structure revolves under the pole pieces 
electromotive forces are generated in the wires in the direc­
tion shown, and if for any reason there should be a spurious 
connection between the commutator bars c and d, or the 
wires connected th ereto, a very heavy current would be gen­
erated in the short-circuited coils shown in heavy lines in 
the figure. This current would be sufficient to burn 
the coil out if the field were strong enough and the rotations 
fa st enough, and thi s is exactly what woul<l happen if the 
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armature were operated practically; therefore · this is a 
contingency to be avoided. 

It is very plain that if the armature was rapidly rotated 
through one polar span first in one di rection and then in the 
other, an alternate current would be generated in the 
short-circuited coil, which if the motion were suffici ently 
rapid and the field strong enough, would produce the same 
result. The short-circuited coil would make itself known 
by reason of its becoming hot. If the field magnets of the 
motor were excited with alternate currents , this would have 
the same effect as oscillating the armature, for the north 
and south poles would be rapidly exchanging positions. 
The alternate current method is much more convenient, for 
it permits of an inspection of the armature while subjected 
to the alternating flux, and with ordinary frequencies, say 
sixty cycles, the alternations obtain with more than seven 
tiro~s the frequency that obtains with regular rotation in 
the field, permitting the use of a lighter and more con­
venient field magnet on account of the fact that a lesser 
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FIG. 2.-DIAGRAM SHOWING LAP FORM OF WINDING 

flux will produce equal results under these conditions. 
Moreover the special magnet core can be built to accom­
modate many types of armature. 

An inspection of the diagram will show that if only two 
of the pole pieces were thus excited, an e. m. f. would be 
generated in the coil, and the only effect of omitting the 
other two pole pieces would be that no e. m. f. would be 
induced in the wires under them, and current would flow 
in the short-circuited coil due to half the e. 111. f. that it had 
before, which would be sufficient to warm up the coi l and 
thereby detect its short-circuited condition. Thus one-half 
of a motor casing could be arranged to be excited with al­
ternate current , the armature could be very readily laid in 
the same and slowly rotated by hand, and as the short-cir­
cuited coil came under the influence of the alternate flux of 
magnetism, it would warm up and betray its presence. It 
would thus be possible to test a great many armatures very 
rapidly and make sure that they were perfect before putting 
them in the machine for service. 

Unfortunately for the simplicity of this arrangement it 
must be stated that the motor case is not properly con­
structed to be thus excited by alternate currents. A large 
portion of its structure is solid and the eddy currents that 
would be induced would absorb such a large amount of 
energy that a different design of casing for this purpose 
would give much better results. A mechanical considera­
tion also enters here, for in a large railway system arma­
tures of many sizes are to be tested and one motor casing 
would not fit them all, therefore a different plan is still fur-

ther to be recommended although the principle that has 
been set forth in the foregoing may be retained. 

A precautionary paragraph will be appreciated at this 
juncture. If an armature with a lap winding such as is 
used on some generators is treatecl in this way, the whole 
armature will warm up under the influence if an alternating 
magnetic flux be impressed at only a few of the polar posi­
tions. This will be plain on consulting Fig. 2. If for in­
stance an alternating flux were applied to the coil termin­
ating at the bars g h, it would generate an e. m. f. which 
would find a circuit through the balance of the winding. 
The wave-wound armature such as is universally used in 
railway motors does not encounter this difficulty, for even 
if alternating flux is applied at only one polar position, it 
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FIG. 3.-SIDE ELEVATION OF TRANSFORMER, SUITABLE FOR 
TESTING RAILWAY MOTORS 

generates an e. m. f. in one coil which is balanced by an 
equal e. m. f. in an adjacent coil which it will be seen is 
located in the circuit through which the first coil tends to 
flow a current in such a way as to oppose and neutralize 
the flow. 

A suitable alternate current magnet for such tests is 
shown in F ig. 3. It is made of 2-in. sheet iron strips and 
has a magnetic area of 20 sq. ins. The form of the magnet 
is right angled so that several sizes of armature, as shown 
by the circles, wi ll be accommodated, and flux ed at points 90 
degs. apart. The winding consists of 100 turns of No. 8 
wire and will take somewhat less than I 5 amps at I IO volts 
on a 60-cycle circuit. When testing an armature this en­
ergy will be mostly wattless as the power factor will be very 
low. The procedure should be as follows: First place the 
armature in its bearings above the magnet and apply the 
magnet poles, as nearly as the mechanical adjustment will 
permit. Second, cautiously turn the alternating current into 
the magnet by means of some rheostatic or reactive device, 
in the meantime slowly revolving the armature by hand and 
feeling of the coils as it revolves. After several revolutions 
have been made the current can be gradually increased to 
a predetermined maximum, and if no hot coils are found in 
the armature it may be pronounced free from short circuits. 
The current should then be shut off and the armature re­
moved, when the apparatus is ready for the next trial. 

The current taken by the coil will vary with the iron 
used in the magnet and particularly with the distance be­
tween the magnet and th~ armature during a test. With 



NOVEMBER 1, 1902.] STREET RAILWAY JOURNAL. 745 

the armature entirely removed the current will increase to 
several times the testing value and hence it will be well to 
cut off the current before removing the armature and to 
protect the testing circuit with an appropriate fuse. 

This method has the advantage of not only detecting a 
short-circuited coil but one that is likely to short-circuit, 
for at maximum magnetization an e. m. f. is generated in 
the individual coil, thereby impressing upon the insulation 
between bars and the wires connected to them a pressure 
which may break down a faulty place and permanently es­
tablish a short-circuit at the weak spot. This of course 
is much better than to have the same trouble occur when 
the machine is in practical operation under a car. For this 
reason the device is superior to a resistance test which 
would have difficulty in detecting a latent trouble of this 
character. 

•• 
Removal of Sleet from a Third Rail 

BY GEORGE T. HANCHETT 

A formidable obstacle in the case of overhead trolley 
work is that presented by clinging sleet. In third-rail 
systems this is a much more serious consideration, and it 
forms an almost fatal stumbling block to the sectional con­
ductor systems. The sleet to which we have reference is 
not the shaling ice which sometimes coats the rail, and 
which will crumble and drop off with a blow, but is more 
like a coat of varnish. A blow with a sharp instrument, 
such as a chisel, makes a very narrow mark the thickness 
of its edge. Another mark -¼ of an inch away leaves a 
little strip which can only be removed by prying off with 
a sharp point, as a pen-knife. This ice is formed at times 
when a light rain falls immediately after a cold snap. The 
metal work of the rails and wires and the lower stratum of 
air is below 32 degs. F., and as the rain falls into this zone 
it naturally freezes tightly to anything that it touches. 
When this occurs on a third rail even only once or twice 
during the year it forms a serious obstacle to traffic, and 
an efficient remedy is worthy of consideration. 

It is hardly necessary to say that many methods have 
been tried. Scrapers of many forms have been used with 
very little success, for those that bear on the third rail hard 
enough to do any good and at a sufficiently sharp angle to 
scrape properly, are promptly broken off their supports 
when they strike the rail-joint. 

The overhead trolley has less trouble than the third 
rail, partly for the reason that in operation it is bent 
slightly as the trolley wheel passes along it, which tends to 
crack the sleet off, and partly because its small area en­
ables the currents which it carries to raise its temperature, 
and a very little rise in temperature suffices to prevent the 
ice from freezing to it. This suggests a plan whereby the 
third rail might be relieved of this obstacle, which is so 
serious as practically to tie up traffic for long periods of 

. time. The expedient is unusual, but great evils justify 
unusual remedies and possibly the one to be suggested. 

The plan is, briefly, to construct. the line so that the 
overhead feeders to the third rail can be switched over and 
made to reinforce the ground return, thereby causing the 
third rail to carry full current. This, of course, causes a 
great drop in the third rail and an undoubted reduction 
of schedule speed. But if the plan is properly carried out 
the temperature of the third rail will be raised 8 degs. or 
10 <legs., which will suffice to melt the sleet already 
upon it and prevent the freezing of any more thereon . 
The proposition is rather a bold one, and it is therefore in­
teresting to get down to figures. The specific heat of iron 

, 

is .1298, that is to say, it requires .1298 B. T. U. to raise 
1 lb. 1 deg. F. For 10 <legs. we would therefore require 
1.29813. 1. U. per pound, or in a 60-lb. rail 77,88 B. T. U. 
per yard. A mile of third rail would therefore require 
137,000 B. T. U., from which it may readily be computed 
that about 3200 hp would be required to put this heat in 
the rail in one minute. ln ten minutes, however, 320 hp 
would be sufficient, and if the current could be applied for 
an hour a little over 50 hp would suffice. Radiation need 
not be considered in this case, for the temperature of the 
third rail to start with is assumed to be lower than the 
surrounding air, otherwise the rain would freeze or turn 
to snow before it touched the rail. Consequently up to 
the temperature of the surrounding air the rail will re­
tain all of the heat that it receives. A few degrees above 
the temperature of the air will cause very little loss of 
heat by radiation, and in times of sleet of this character all 
objects in the vicinity are gradually rising to a temperature 
above 32 F. Furthermore, it must be considered that in 
supplying 320 hp to the rail an additional amount must be 
impressed in order to make up for the losses in the return 
circuits. It would, perhaps, be better to consider a con­
crete case. 

Assume that by properly switching over the third rail 
feeders to reinforce the ground return we could divide the 
500 volts as follows: 10 per cent in the return, 40 per cent 
in the mile of third rail, and 50 per cent in the operating 
equipments. This is not an impossible condition of affairs, 
but would require a thick rail of small action and will re­
duce the speed of the equipments about three-eighths of 
their normal velocity, this figure, of course, being subject 
to modification according to the normal arrangement of 
the feeders witli reference to the third rail. This arrange­
ment would require that about 1090 amps. should flow in 
the third rail, the equivalent of about four ordinary ele­
vated trains, in order to clear away the sleet in about ten 
minutes. Lesser amounts of power would suffice if more 
time for clearing away the sleet could be taken. In any 
event it does not seem difficult to believe that a railroad 
management would gladly submit to this condition of 
affairs for about one-half an hour or more to get rid of the 
coat of sleet on the third rail, which would otherwise delay 
the entire traffic. 

Another method of applying the same remedy, which is, 
perhaps, more convenient and universal in its application, 
is the use of a transformer car. This car should be 
equipped with heavy shoes, capable of making substantial 
contact with the third rail and located as far apart as it 
is convenient to place them. This car should take current 
from the third rail and pass it through the direct-current 
side of a rotary converter to ground. The alternating­
current side of the rotary converter should feed the pri­
mary of a static transformer, the secondary of which is de­
signed for appropriate voltage, and has for its terminals 
the two shoes of the car. Such an arrangement could 
readily be designed to pass 2000 amps. or more through 
the third rail long enough to melt off the sleet and to raise 
it to such a temperattire that it would not be likely to be­
come coated again. This device permits the method to be 
applied on isolated sections of third rail, and does not con­
fine if to continuous length, as does the other plan, and, 
moreover, does not require rearrangement of feeders, 
which in large systems would involve extensive and com­
plicated switching. Furthermore, it will not produce a 
general reduction of potential on the line. It would re­
quire to have very heavy shoes and to run slowly, but it 
could precede a motor car, thereby leaving a clean third 
rail for the motor car to traverse. The shoes, while bear­
ing heavily on the third rail, should not be too large, for it 
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is desirable that they become warm, in order that they may 
melt through to a contact surface. 

Summing 11p the situation, it may be said that the appli­
cation of this method is by no means impossible. The 
necessary amounts of power are not ridiculously large, and 
are in all cases available where the installation is heavy 
enough fo r third-rail work. 

---+♦+----

How the Berlin Press was Educated in Street Railway 
Operation 

BY LOUIS J. MAGEE 

The company which owns practically all the street rail­
ways of Berlin, having always been the subject of criticism 
in the daily papers, deci<led about a year ago to educate the 
press so that future criticism would at least be fair and 
intelligent, if not entirely free from enmity and prejudice. 

The plan adopted consisted in a " trolley ride" through 
the city from a special meeting-place to one of the car 
houses outside of the city. R epresentatives of the press 
in general were invited, the managing directors were on 
the ground to receive their guests, and the conductor, in­
stead of collecting fares on the way, busied himself with 
passing a box of cigars. At the car house the newest types 
of ca rs and trucks were explained, experiments were madP 

INSTRUCTING A CLASS IN THE USE OF THE CONTROLLER 

with various types of fenders, straw dummies being used 
for the purpose ; and the course of instruction for the 
motormen was illustrated by putting a class through an 
oral examination. T he party was also shown, on a neigh­
boring street, interesting experiments with various systems 
of brakes. Great pains were taken to give the information 
in a popular way and to explain to the journalists the actual 
difficulties in the street railway service of a great city and 
the constant efforts being made to meet these difficulties. 

An elaborate luncheon was then served in the car house 
and the general manager made a sensible speech, calling 
upon the members of the press to do their part in warning, 
helping and informing the public regarding the great 
transportation system upon which it is so dependent. 

The success of the affair proved the advantages of intro­
ducing the public to the details of street railway work, and 
a second meeting has just taken place along the same lines. 
On this occasion the visit was to the chief repair shops, sit-

uated in another part of the city, and an entirely new set of 
object lessons was given. One of the most interesting fea­
t11res was the first horse C<tr, No. 1, built in 1865. A nother 
feature was a long row of fenders of discarded types. 
Trucks without car bodies, completely mounted with mo­
tor s, air compressors and electric brakes were explained in 
popular language. The methods of disposing of windows 
to chang1. a closed into an open car were also shown, and a 

A CLASS ROOM FOR MOTORMEN IN BERLIN 

walk through the extensive shops showed car bodies, arma­
tures, controllers, etc., in every stage of repair. 

The past autumn has practically marked the cessation of 
horse traction in Berlin, although a few cars, especially out­
side of the town, have still for a few months longer to be 
drawn by horses. 

In 1893 only 182 men were engaged in keeping up the 
rolling stock, whereas there are at present I06o repair shop 
men, of which 630 are in the main shops. In 1895 there 
were I087 cars, and at present 2766, about half of which are 
motor cars, the other half trailers. These figures would 
be somewhat increased if the rolling material of another 
line which is owned by the company were included. 

The development of electric traction in Berlin has been 
very rapid. Hamburg and other cities of Germany were 
comparatively progressive, but the introduction of the over­
head trolley system presented difficulties for the chief resi­
dence city of the King, which the authorities could not see 
their way to overcome. 

In 1896 two lines were equipped with trolleys, with the 
addition of certain stretches of conduit. These latter gave 
enough trouble ( as they were isolated short pieces of con­
duit) to make the system seem impracticable for any great 
distance. The mixed system with accumulators, which had 
given external appearances of success in Hanover, was 
then adopted in Berlin. But it proved a failure, and fa­
miliarity with the trolley construction, which in Berlin has 
always been first-class, combined, perhaps, with some 
changes in the city government and more liberal views in 
general, brought about much more toleration. The result 
was that to-day the accumulators are all being thrown out 
and the few pieces of track over which the trolley is not al­
lowed, about a mile in all, are being equipped with conduit. 
The system was equipped by the Union Electricitats Gesell­
schaft. 
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CORRESPONDENCE 

The Zossen Test 

MILAN, Italy, Sept. 6, 1902. 

EDITORS STREET RAILWAY JOURNAL: 
I have just read in the August number of your paper tht:: 

abstract which you published of the lecture of Mr. Geh. 
Baur. Lochner on the experiments with high-speed electric 
traction on the Berlin-Zossen line, and I take the liberty of 
making certain suggestions in regard to the method fol­
lowed during that test in calculating the train resistance of 
car A, taking as the basis the coasting-speed curves. 

Mr. Lochner proceeds upon the assumption that the 
speed diminishes uniformly and in consequence concludes 
that the resistance per ton is 3.6 kg, although the formula 

(
2.5 + ~) Mg 

1300 IO00 
gives a value of 5.4 kg. 

But it is very evident from the diagrams showing the 
coasting curves that the retardation is not a constant quan-
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to the results obtained during the Zossen trial s;' and (2), 
that the total resistance of the cars at a speed of 120 m per 
hour was about 9 kg per ton. A . PANZARASA . 

•• 
The Lighting Circuit of the Car 

NEW YORK, Oct. 20, 1902. 

EDITORS STREET RAILWAY JOURNAL: 

The subject of railway lighting circuits is one which 
seems to the superficial observer stale and unprofitable . 
Combinations of five lamps in series seem to cover the 
situation, a summation of data containing nothing start­
ling. The arrangement, however, has its objections. If 
one lamp goes out four others share the same fat e. T he 
wiring is all high-voltage work, and the repair man has 
trouble with it, even if the passenger does not. T he slen­
der filaments do not withstand either the jar or the varying 
vo ltage, and last, but not least, the lig ht is notoriously bad 
when the car is pulling heavily at distant points on the 
line. W e will preface further remarks by the words "storage 
battery,'' so that any readers of your journal who are 

prcj udiced against the battery can pass 
to the next letter and leave what fo llows 
to the perusal of those who really want 
better light at very little additional trou­
ble and expense. 
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T he storage battery is to consist of five 
cells. Its negative terminal is to be 
grounded and its positive is to serve as 
the ground fo r all power circuits on the 
car. All current must pay toll to it be­
fore reaching the ground. The lamps 
are to be connected around the storag-e ----15 1a 17 18 10 battery. Now for a discussion of the re-9 10 11 12 13 14 

Time, Minutes street Ry.Journal SU]tS. 

TIME SPEED DIAGRAM OF CAR A IN ZOSSEN TEST .I In the first place the battery 1s 
l automatically charged; in fact, on 

a car that is doing any business the battery is 
charged so often that sulphating is practically out of the 
question. Buckling, too, is eliminated, because the rate 
of charge and discharge never exceeds a certain quantity to 
which the battery may be proportioned. Even if the battery 
should suffer serious loss of capacity it could scarcely be 
placed hors de combat, because most of the time its voltage 
would be maintained by the car current, and the time that it 
would be compelled to deliver current on its own account 
would be relatively very short . This, of course, would be 
true only of a car doing active urban work, in which case 
the battery could almost deteriorate to the condition of a 
counter regulating cell and still g ive a service which would 
be satisfactory. 

tity. It can only be considered as constant between veloci­
ties of from rn8 km to 60 km per hour. 

This will be seen by an examination of the upper curve 
(Fig. 2) in the article which is reproduced herewith . . If now 
the tangent to the upper part of the curve is prolonged to the 
axis of the abscissa:, as has been done by the dotted line 
in the accompanying cut, it will give the time necessary for 
making a stop, provided the retardation is constant and 
equal to that which it has been proved to be at a velocity of 
about mo km per hour. If this is also done on the second 
coasting-curve and we take the average of the two times of 
stopping, we must reach the conclusion that the car would 
have been stopped in 360 seconds under the conditions as­
sumed. In other words , the train resistance at these higher 
velocities would amount to 8.85 kg per ton instead of 3.6 kg 
as given. 

It is possible to check this value of 8.85 kg for the re­
sistance of the car, with the figures given as to the power 
absorbed from the power station. From the diagrams pub­
lished with the article it will be seen that at a speed of 120 

km per hour the cars A and S absorbed from 400 kw to 500 

kw from the power station. If the efficiency of the line 
with that of the transformers and motors is taken as about 
70 per cent., which would be approximately correct, the con­
clusion is reached that it is necessary to supply to the peri­
phery of the wheels from 280 kw to 350 kw, from which by 
a very simple calculation it will be seen that the resistance 
of the cars at 120 km per hour amounts to from 8.IO kg to 
1 o kg per ton. 

From this I am lead to believe: ( 1) The value of 3.6 
kg as derived by Mr. Lochner is too small and is opposed 

An occasional renewal of the electrolyte and a cleaning 
once a year would practically constitute the maintenance. 
·what is to be had in return for this trouble? First, a mul ­
tiple system of lighting not limited to lamps of unifo rm 
candle-power or multiples of fiv e. Second, a system in­
dependent of feeder potential, which means uniformly bril­
liant lamps at all times. Third, short, stumpy lamp fila­
ments practically impervious to vibration and better able 
to withstand varying potentials. Fourth, lights at all times 
even if the trolley is off, or the circuit breaker is out, a con­
sideration in headlight work. Fifth, a reliable low-voltage 
source of potential for all bell work on the car. Lastly, a 
low-voltage system of lamp wiring safe to handle and not 
likely to ground. Is this sufficient compensation ? T here 
are, of course, many cases where it will not be , but per­
haps a few exist where it will be worth a trial. 

R. P . GO RHAM. 



STREET RAILWAY JOURNAL. [VOL. xx. No. 18. 

NO~EMBER 1, 1902. 

PUBLISHED WEEKLY BY 

THE STREET RA.IL WAY PUBLISHING COMP ANY 
MAIN OFFICE: 

NEW YORK, ENGINEERING BUILDING, 114 LIBERTY STREET. 

Chicago Office: Monadnock Block. 
Philadelphia Office: 929 Chestnut Street. 

London Office: Hastings House, Norfolk St., Strand. 

Long Distance Telephone, "New York, 4044 Cortlandt." 
Cable Address, "Stryjourn, New York,"-Lieber's Code used. 

TERMS OF SUBSCRIPTION. 
Single copies, first issue of each month, 35 cents; other issues, 5 cents. 

Ia the United States and Canada ............ .................. $4.00 per annum 
I $6.Uv 

To all Countries outside of the United States, Canada and Mexico .... i -';
1
-~ 

l 11u 
Subscriptions payable always in advance, by check (preferred), money order 

or postal note, to order of L E. WHITTLESEY, Treasurer. 

Entered as ,econd-clasa matter at the New York Post Office. 

Copyriiht, 1902, fhe Street Railway Publishing Co. 

NOTICE. 
Papers and correspondence on all subjects of practical interest 

to our readers are cordially invited. Uur columns are always open 
for the discussion of problems of operation, construction, engineer­
ing, accounting, finance and invention. 

Special effort will be made to answer promptly, and without 
charge, any reasonable request for information which may be re­
ceived from our readers and advertisers, answers being given 
through the columns of the JouRNAL when of general interest, 
otherwise by letter. 

Street Railway news and all information regarding changes of 
officers, new equipment, extensions, financial changes, etc., will be 
1:reatly appreciated for use in our news columns. 

All matters intended for publication in the current issues must 
be received at our office not later than Wednesday of each week. 

Address all communications to 
The Street Railway Publishing Co., 

En1:ineering Building, 114 Liberty Street, New York. 

After a somewhat protracted investigation the Railroad 
Commissioners of Massachusetts have officially placed the 
blame of the unhappy accident in which President Roose­
velt was injured upon both the motorman and the oper­
ating company. It holds the former responsible for run­
ning at a dangerous speed in a particularly dangerous loca­
tion, and the latter at fault for not enforcing safe speed at 
this point in general, and condoning by the presence of a 
prominent official the high rate of speed in this particular 
instance. We hold no brief for the railway company, but 
it seems to us that in distributing its favors the Railroad 
Commission might also very properly have censured the 
local authorities first for failure to enforce at all times rea­
sonable regulations regarding the speed of cars, and, second, 
for very inefficient precautions for the safety of the Chief 
Magistrates of the Nation and Commonwealth. We should 
by this time have learned that a Presidential guard ought 
to attend to business first, last and all the time, and should 
not consider its functions purely ornamental. The cavalry 
squad of tinsel soldiers that allowed a fast-running car to 
plunge down upon the carriage they were set to protect 

ought to be held up to public scorn. Fancy a German car 
breaking through a squad of Uhlans and bowling over the 
carriage of Wilhelm the Unresting. 

Uf course the finding of the Commissioners will sooner 
or later be reviewed by the civil and criminal courts in the 
actions which will come to trial, but the main facts stand 
out with unpleasant distinctness, and will probably remain 
uncontroverted. ] he car, whatever may have been its 
exact speed, was certainly running at a speed which the 
event proved to be unsafe, and it assuredly was not under 
effective control when approaching a crossing. Just the 
degree of blame that must attach to the motorman's act in 
this particular instance is a matter for the jury to deter­
mine, but there is no evidence to show that he was run­
ning at a speed much, if at all, higher than was customary 
at this particular point, or than is often the practice on 
other interurban roads. The assumption that ·an electric 
car has a general right of way which other vehicles in­
fringe at their peril is one which is rarely taken in ordinary 
urban traction where the street cars are more often sinned 
against than sinning, but is a license which is often assumed 
in the case of fast interurban lines. The peculiar danger 
of the situation lies in the fact that safe operation runs into 
unsafe by imperceptible gradations, and may pass from 
one to the other before the situation is fully recognized. 

The Railroad Commission has laid down in its recent 
finding two principles so plain that they should not be dis­
regarded. These .are: "There can be no excuse for the 
frequent recurrence of accidents due to collision. No plea 
of economy can be properly advanced in defense of inade­
quate equipment, and no plea of the necessity of rapid 
transit in defense of dangerous speeds." These principles 
are thoroughly sound, and few street railway men will be 
disposed to question their justice. They might, of course, 
be unwisely applied, but in the matter of rapid transit the 
interests of the street railways and those of the public are 
coincident. No community will long permit the road that 
serves it to be burdened with absurd limitations of speed 
or oppressed by unreasonable demands in the matter of 
equipment. On the other hand, it will not long tolerate 
parsimonious management or reckless running, and the 
road that cultivates eitlier vice will soon come to grief. 

In large distribution systems for lighting or power it is 
a very common device to install sub-stations whereby 
alternating-current power is taken from a line and con­
verted through a rotary and stored in a storage battery. 
The stored power is utilized in many ways to hold up the 
peak of a direct-current load or even an alternating-cur­
rent load by the use of the inverted rotary. In con­
nection with such a system there is a possibility of a dis­
aster which is far-reaching in its results and is capable of 
wrecking every sub-station on the line. This is a heavy 
inductive circuit such as would be caused by throwing in 
multiple with the line a large alternator or synchronizing 
motor without proper regard to synchronism. The re­
sult is a tremendous demand for lagging current, which 
reacts on the converters and wipes out the field excitation. 
An inverted converter is a dangerous proposition when its 
field is weakened by means of its drawing a large lagging 
current from its collector rings. Its speed rises rapidly, 
and the trouble is cumulative, for the lagging current 
weakens the field, and the weakened field permits the cur-
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rent to lag more. The passing of speed from the normal to 
a dangerous value is a matter of seconds only. An ex­
perienced attendant who happens to be on the alert can 
detect the increasing speed and may be able to reach the 
switchboard in time to save the apparatus, but the chances 
are that he will not and that serious damage will follow. 
This trouble may occur with currents less than full-l oad 
value, and hence will not be protected by the circuit break­
ers. As this arrangement is so frequently used, it seems 
essential that adequate forms of protection be devised and 
exploited. The situation can be relieved by opening the 
alternating-current and direct-current circmts of the sub­
stations. The trouble is coincident with the appearance 
of a very heavy lagging current in the alternating-current 
rotary leads, and it ought not to be difficult to provide a 
device whereby the appearance of this disturbing factor 
shall actuate the proper circuit breakers. The fo llowing 
method suggests itself as being a practical device. 

Two small transformers are installed, one a series trans­
former inserted in the rotary leads, the other a potential 
transformer across the line. T he secondaries of these two 
transformers are to be separately led to two independent 
circuits on a little two-phase induction motor of special 
design. · As long as there is no difference in phase be­
tween these e. m. fs. there will be no torque on the shaft 
of the induction motor, but as soon as current begins to lag 
the induction motor will tend to turn . T his tendency to 
turn can be balanced by a spring so that the lag must 
reach a predetermined amount before it will succeed in 
turning the shaft. The shaft of this motor should be con­
nected to appropriate switches, which will energize proper 
trip coils on the circuit breakers to relieve th e situation . 
As long as there is a legitimate load on the rotary, even 
though somewhat lagging, the torque on the induction 
motor will be slight and can be balanced by the spring. 
A heavy load on the rotary of small power factor will then 
not affect the induction motor, but a heavy lagging load, 
.which is a dangerous element, will instantly operate th e 
motor and cut out the sub-station . 

In spite of the fact that transfers in some form have been 
in use for almost as long a period as street railways have 
been in operation, there has been almost nu time when 
there has been greater diversity of opinion than at present 
as to the proper form of transfer, the most desirable way 
of marking on them the various checks which experience 
has dictated are necessary, or the best method of register­
ing and of otherwise keeping track of these small, but most 
troublesome, slips of paper. W e have already commented 
on the discussion which followed the presentation of the 
paper on this subj ect at the recent convention of the 
American Street Railway Association, and which indicated 
a wide divergence of policy as to the treatment of trans­
fers. But if the subject is a complicated one to the railway 
manager himself, it is even more so to the average passen­
ger, who ·nearly always believes himself entitled, on the 
payment of a 5-cent fare, to ride without additional charge 
to his destination, wherever it may be, provided it is on 
the lines of the company, and if he is not given a transfer 
he usually makes strenuous remarks about corporations in 
general, and feels mortally aggrieved. 

Now the passenger's desire for a free transfer is en­
tirely natural and proper, and not without a basis of reason, 

Lut his diagnosis of his inaLility to get one is generally 
very wide of the mark. As a rule, the operating com­
pany would be entirely willing to give him his free 
transfer for a long extra ride if that were the only 
question involved, but it naturally objects to setting itself 
up as an easy mark for peculation or an institution for 
the encouragement of dead beats. Moreover, it must, 
as part of its plain duty to the public, conduct its 
traffic so as to avoid, rather than court, congestion. In 
this connection we fancy that Mr. Meneely's paper at the 
convention will be an eye-opener to the layman. When 
a road proposes so elaborate a system of registration of 
transfers, inaugurates a secret service, and even plans to 
offer considerable cash prizes to engage the co-operation 
of its patrons, it means that the misuse of transfers has be­
come a very serious matter from the dollar-and-cent stand­
point. A system like that is not introduced for fun or to 
exploit the ingenuity of the t raffic manager. It is there 
because it is badly needed, and for no other reason. We 
earnestly wish that some experienced street rai lway man 
would at the next convention bring out the facts and 
figures relating to the abuse of transfers, so that there 
would no longer be any chance fo r misunderstanding on 
the part of the public. An "experience meeting" bearing 
on this topic would be of no little interest and value, and 
would probably disclose feats of ingenious fraud that would 
be almost past belief. It is the collusion between an occa­
sional employee and a patron quite willing to "beat the 
company," or, quite as often, the dense moral obliquity of 
the average passenger himself, that makes the mischief fa r 
more than any misuse of transfers legitimately obtained, 
which, at the most, would secure a rather useless round 
trip at cut rates. 

A still more considerable difficulty encountered in plan­
ning a free transfer system is its tendency to produce, un­
less very skilfully arranged, severe congestion at cer tain 
points in the system. T his is particularly exemplified 
here in New York where a really liberal management is 
frequently abused for not g ranting transfers which would 
in fact g reatly inconvenience most of the traveling public. 
Transfer points, whenever possible, must be so arranged 
as not to throw the burden of a heavy transfer business on 
lines which are already overcrowded. T here is a physical 
limit to the amount of passengers conveniently accommo­
dated on a sing le line, and no g ood comes of passing this 
limit even with the best intentions in the world. Now, 
when one adds to these physical requirements the troubles 
that arise from the readiness of a considerable proportion 
of the community to take advantage of the company when 
possible, the problem of getting a convenient and work­
able transfer system becomes serious. Each new free 
transfer is related, in a way sometimes very complex, to the 
system already existing, and it takes the wisdom of the 
serpent to untangle the matter. And with ever so great 
care it is often extremely difficult to get at the facts on 
which to base a sound decision. For instance, suppose a 
case which frequently exists . L et two fai rly long subur­
ban lines meet at an acute angle. Is it wise to give free 
transfers in view of the fact that transfers at their outer 
termini nearly, or quite, unite the lines? How serious will 
the misuse of transfers become, granting that the bulk of 
them will be used legitimately. Here is a question of 
amounts which it is extremely difficult to answer. It 
would doubtless be better to let a few beats get occasional 
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free. rides than to inconvenience a large body of patrons 
who are properly within a single-fare region, and we think 
most street railway managers would concur in this opinion; 
but there might come about a serious leakage in revenue, 
and the whole question is one of relative amounts wh.ich 
only an appeal to experience could answer. All these in­
tricacies of tramway -finesse are quite outside the experi ence 
of the ordinary citizen, and it would be a most useful bit 
of missionary work to bring before the public the real con­
ditions which arise in so plain a manner that they would 
make a permanent impression. And the public, when it 
understands a case, can usually be trusted to see fair play. 

•• 
Interurban Braking 

Although it is a well recognized fact that on interurban 
electric roads the rate of acceleration in common, every-day 
practice is far more rapid than on local trains on steam 
railroads, there is another fact not so commonly recognized, 
namely, that the negative acceleration or rate of braking 
is considerably higher than is common on steam passenger 
trains. There are two very simple and natural reasons for 
this state of affairs. O ne is that the necessity for such 
rapid retardation has been fe lt more in interurban work 
and the other is the superior cont rol of the braking pressure 
which a motorman on an interurban car equipped with 
straight air brakes has as compared with the engineer on 
a steam train equipped with automatic brakes. The auto­
matic air brakes on steam trains necessarily have their brake 
shoe pressures adj usted to allow a liberal margin under 
the slipping point of the wheels. On an interurban car it is 
feas ible to work much nearer to the sliding point. 

Recently one of our highest speed interurban roads has 
found it desirable to adopt measures fo r securing even more 
rapid retardation than is common on such lines,-the ex­
ceptionally high speeds and frequent stops pointing to the 
desirability of such a move. It has been known fo r years 
that the fric tion between brake shoes and car wheels is con­
siderably less at high speeds than at low with a given brake­
shoe pressure. T he practical effect of this is that if the 
brakes are applied at a constant pressure while a train is 
being retarded they wi ll not retard the train anywhere near 
as fast at 50 mi les or 6o miles an hour as at IO miles an 
hour and less, thus increasing very much the distance in 
which a train can be stopped. If the brakes are applied 
with sufficient pressure to give the maximum retardation at 
high speeds the friction between brake shoes and wheels 
will so increase at lower speeds as to make the wheels slide, 
since the friction between rolling wheels and rails is prac­
tically constant. The maximum braking effect can only be 
obtained by applying as much pressure as can safely be 
put on without sliding the wheels at the highest speeds and 
r educing this pressure as the speed falls off so as to keep it 
under the sliding point. Of course simple automatic means 
to accomplish this are desirable, but in the absence of this 
the motormen on the road referred to are being taught to 
apply maximum pressure at first at the highest speed and 
slowly let air out of the brake cylinder as the speed falls 
off. In order to do this and get the maximum braking 
effect, air in the storage reservoir from which the brake 
cylinders are supplied must be carried at a pressure high 
enough to slide the wheels at low speeds. This is not a 
practice in itself desirable because with careless use of the 
brakes there is a chance for flat wheels, but it is justifiable 

when very high speeds of over 50 miles an hour must be 
dealt with. 

The automatic reduction of brake-shoe pressure as the 
speed decreases has long been recognized as desirable in 
steam road practice where, on account of the nature of the 
automatic air brake, it is not possible to do this by hand. It 
is only on the fastest trains and within the past few years, 
however, that the "high-speed brake" which after a manner 
accomplishes this has been used, and it is doubtful whether 
this wi ll ever find much favor in electric railway practice. 
Of course a simple device which would vary the maximum 
brake-shoe pressure according to the speed would be desir­
able for use with a straight air brake, but the complications 
apparently involved in an apparatus which will really do 
this would seem to be great. 

In connection with interurban braking it is noteworthy 
that a few years ago a number of interurban cars were 
equipped with automatic air brakes, following accepted 
steam railroad practice in this respect. It was doubtless 
considered at that time that since steam railways had found 
the automatic air brake the proper thing, the wisest thing 
for interurban roads to do was to profit by the experience. 
It is noteworthy, however , that at the present time, the au­
tomatic air brake for interurban electric cars has been prac­
tically abandoned in favor of straight air brakes. The 
reason for thi s seems to have been that the automatic air 
brake, in which the braking pressure is governed not di­
rectly by the motorman's valve but indirectly by a reduction 
of pressure in the train line, involves more complication 
than is desirable both in operation and maintenance. Where 
trains of many cars are operated, as on steam roads, this 
complication seems to be necessary, but on an interburan 
road, where but one or , at most, two cars are run in a train, 
experience seems to have shown that the straight air brake 
is preferable on account of its simplicity in both construe· 
tion and operation. With the straight air brake the motor­
man can have direct and instantaneous control over the 
pressure in the brake cylinder at any instant. With the au­
tomatic air brake, the pressure in the brake cylinder is reg­
ulated by reducmg the pressure in the train line. Letting 
all the air out of the train line gives an emergency applica­
tion. If the motorman wishes something less than an emer­
gency application, he must let some of the pressure out of 
the train line, and the pressure with which the brakes are 
applied depends both on the suddenness and amount of the 
reduction in the train line pressure. It is only by con­
siderable practice that enough skill can be acquired to en­
able a man to apply the brakes with a definite pressure, 
and even then the motorman has not the control over the 
pressure in the brake cylinders where the automatic air 
brake is used, that is offered by a straight air brake sys­
tem, where it is simply a matter of turning more or less 
pressure directly from the storage reservoir into the brake 
cylinders. With the straight air brake, the control of the 
brake pressure is direct, while with the automatic air brake 
it is indirect and depends on a number of elements, the 
variation of any one of which will change the ultimate re­
sult. Then, too, the automatic air brake is much more 
difficult for employees to understand and maintain and is in 
fact the most complicated mechanism that steam railway 
trainmen have to deal with. This is so true that steam 
railways have been obliged to establish air brake schools 
for their employees. With the straight air brake, there is 
but little that a man cannot master in a few hours. 
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Modern Switchboard Practice. 1.. 

BY H. P. DA VIS (· 
' 

The switchboard is the most important part of a modern 
electrical installation and to be reliable must be thoroughly 
suitable in design and construction and in the selection of 
apparatus and instruments. Convenience, simplicity and 
ease of operation are factors to be considered in order to 
realize the ideal of operation, namely , uninterrupted ser­
vice. 

There is hardly an installation that does not have pecu­
liarities of its own necessitating a most careful considera­
tion, while station plans are being prepared , of the require­
me1:ts of the switchboard and its relation to the building, 

in order that proper provision may 
be made for the most effici ent and 
satisfactory layout of circuits and ap­
paratus. Indeed, it often happens 
that a special construction of the sta­
tion is necessary to obtain the best 
arrangement. There are many plants 
to-day operating with dangerous, in­
adequate and poorly arranged switch­
board layouts, simply because of fail­

, ure to recognize the importance of 

1 
the switchboard when originally de­
signing the station. 

GENERAL TYPES 

In laying out the switchboards for 
a large system such as are now be-

t• if'Affffi~11=~'~·· ,,, coming so common, the designer is 
- '-" immediately confronted with a fund-

FIG. 1.-ELECTRO­
PNEUMATIC CIRCUIT 

BREAKER FOR 550 
AMPERES AT 66oo 

VOLTS 

amental question of control; that is, 
shall the apparatus be operated by 
hand or by power? Each method 
has applications for which it is better 
suited than the other, and it is some­
times a matter of great perplexity 
to determine which method is most 
desirable, especially as there is a wide 
difference in the matter of expense 
and space required. 

Simplicity and reliability usu­
ally go hand in hand; it is 

therefore always advisable to choose the simplicity of the 
hand operation when possible, as a certain degree of com­
plexity and intricacy is unavoidable with all methods em-
ploying auxiliary means for operation of apparatus. · 

The marble panel type of switchboard now so commonly 
used represents the most satisfactory switchboard practice 
when hand operation is allowable, as this method combines 
a pleasing appearance and great flexibility with maximum 
economy of space. This method of switchboard construc­
tion suffices for the majority of installations, but ease and 
safety of operation impose limits upon the e. m. f. which 
can be employed, and in the capacity of the apparatus , be­
yond which no choice is left so that auxiliary operation is 
necessary. 

Further, it is obviously objectionable to combine so many 
panels into one switchboard, that its operation is cumber­
some and confusing. If the apparatus and circuits are not 
of such a nature that the panels can be segregated into 
separate switchboards, it is better practice to resort to aux­
iliary power with control from a central point. 

Hand-operated switchboards are usually built of highly 
polished slabs of white Italian or blue Vermont marble, 2 

ins. thick, with beveled edges, and of a width sufficient to 
provide space for the necessary apparatus and instruments. 

Each panel is supported by a r igid angle-iron frame-work 
of L-section and the individual panels are built into switch­
boards by placing them side by side and connecting them 

.. 
FIG. 3.-WIR ING DIAGRAM FOR ELECTRICALLY-OPERATED 
AUTOMATIC OIL-BREAK CIRCUIT BREAKER AND AUXILIARY 

CONTROLLING AND INDICATING DEVICES 

together by bolts through the angle irein frames at the back 
This iron fram e-work is then bolted at the bottom to a chan 
nel iron which serves as a foundation. At the top the 
frame-work is bolted to an iron bar which runs the whole 

FIG. 2.-HIGH TENSION OIL-BREAK CIRCUIT BR EAKER , 
OPERATED BY ELECTROMAGNETS 

length of the switchboard. Provision is made for braces, 
by which the switchboard may be rigidly supported from 
the station wall. One panel is always installed for each 
machine circuit and one panel for each one or two feeders. 

The apparatus and instruments are mounted 0n the mar-
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ble and form part of the panels. The connections between 
the apparatus and the instruments are made directly on the 
back of the panels, while the bus-bars are carried on porce­
lain-insulated brackets supported from the angle-iron frame. 

The large systems of the present day, involving as they do 
immense stations with generating units of great size, de­
livering vast :imounts of power, usally at a high e. m. f., 
present unusual and serious problems requiring special 
switchboard construction, design and grouping of the ap­
paratus and details to insure the highest degree of safety 
and reliability of operation. The space required, the capa­
city of the apparatus, the e. m. f. employed, the isolation of 
the switching devices, the necessity of fire-proofing and in­
sulating the conductors, all enter as factors in switchboard 
design, requiring a method of treatment widely different 
from the marble panel construction. 

It is essential in intallations of this sort that the switching 
and circuit breaking apparatus should be designed and lo­
cated so that all arcing and current-carrying contacts are 
accessible for free and ready inspection, while ample space 
must be provided between the poles of the apparatus, and 
each should be in a separate and fire-proof compartment. 
The bus bars and all connections differing in potential must 
be arranged i:1 the simplest and most direct manner and 

of auxiliary power , while indicators and signals will com­
municate to the operator the position and movements of the 
apparatus. 

SY STEIIIS OF AUXI LIARY CONTROL 

Three methods of auxiliary control may be employed for 
the apparatus, namely, straight pneumatic, straight electric 
and electro-pneumatic. 

In the last two methods there is one fundamental feature 
common to both, which is, that the connections between the 
apparatus ai-id the controlling board are electrical and the 
source of energy for the control circuits is the same, namely, 
the station exciters or a storage battery. So far as cer­
tainty of actual operation of the apparatus itself is con­
cerned, there is practically no preference between the two 
methods, since successful operation by either can be guar­
anteed. The primary element of a system of straight pneu­
matic control is a cylinder and piston operated by com­
pressed air, which to that extent is a simple and powerful 
operating device. To be controlled at a central point, how­
ever, necessitates the running of many small pipes from the 
cylinders, which are located at the apparatus, to the con­
trolling station or platform where pneumatic valves must 
be placed. It is at once evident that a system of this kind 
would be impracticable, except in a small installation, since 

the amount of small piping would 
be so great as to make it impos-

....... ,..._.._,::;;:;:r sible to keep it in an air-tight con-
dition. 

FIG. 4.-POLYPHASE OVERLOAD RELAY FIG. 5.- GENERATOR FIELD RHEOSTAT, 
OPERATED BY MOTOR 

In the use of electro-pneumatic 
control these difficulties are over­
come. The main pipes supplying 
air for the system can be run di­
rectly to the apparatus, and the 
only small piping necessary con­
sists of short lengths required for 
connecting the valves on the cyl­
inders to this supply pipe. Small 
wires are run from the valves to 
the controlling station to control 
them electrically, instead of the 
small pipes necessary in the case 
of a straight pneumatic control. 

also in separate fire-proof compartments. Crossing of 
conductors should be avoided. All inflammable insulation, 
such as is usual on cables and other similar conductors, and 
all materials liable to deterioration should be rigidly ex­
cluded. To meet these requirements, the switchboard 
structure should be of brick or concrete, where fire-proofing 
alone is necessary, and where insulation is required, marble, 
soapstone, porcelain or glass must be used. The arrange­
ment of bus bars and all conductors must be such that 
they will be in plain view and easily gotten at, and at the 
same time no bare metal or live conductors should be so 
placed as to be dangerous to the attendant. Much space is 
required for such a construction and it is usual to provide 
for it by the use of galleries. The cables carrying the high 
tension currents are lead from one gallery to another in 
ver tical risers forming part of the masonry structure, which 
can be built with cells or pockets for the installation of in­
struments, transformers and fuses. 

In general it may be said that the characteristics and im­
portant features of this type of switchboard construction is 
directness and simplicity of connections, with absolute 
safety from fire and short circuits. 

In a construction of this kind, spread out over consider­
able space, or arranged in several galleries, the apparatus is 
out of the range of observation of the operator. It is neces­
sary, therefore, that some central or convenient spot be se­
lected from which the apparatus can be controlled by means 

This system is commonly used. It requires, however, as 
many electrical connections between the controlling plat­
form and the switches, as the straight electric control, which 
will be described later. It is evident, therefore, that the use 
of compressed air, even when the electro-pneumatic method 
is used, adds a link to the chain of operation which is not 
required when straight electric control is employed, since it 
requires a source of compressed air, with the complications 
introduced by valves and piping. 

With the straight electric control all intermediary de­
vices can be omitted, which is a decided step towards sim­
plification and is naturally in a layout of this kind of great 
importance. Two methods of driving can be used, by 
motors, or by electromagnets, each having applications for 
which it is peculiarly suited. Devices which are rotary in 
their operation, as for instance rheostat face plates, are 
best driven by electric motors. Devices which reciprocate 
in their action, such as switches and circuit breakers, are 
preferably operated by electromagnets. 

A revolving motor requires some form of gearing, 
usually a worm, in order to transform the rotary motion of 
the motor armature to the reciprocating motion of the 
switch, and to obtain sufficient power for operation it is 
necessarv to allow the motor armature to make a consider­
able nu~ber of revolutions during one operation of the 
switch. With an electric motor geared by means of a 
worm to the switch, it is necessary to throw the motor in 
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and out of engagement by means of an electr ic clutch. 
Again, when a switch is operated in th is way, by means 
of a worm, there is a positive connection to the driving 
power and failure of the latter in operation is liable to leave 
the switch in whatever position it may happen to be at that 
time. Moreover, it is necessary to supply cut-out switches 

FIG. 6,- GENERATOR FIELD SWITCH, ELECTRICALLY OPERATED 

to open the motor circuit at the limits of travel, devices 
which are small and to a certain extent inc1·ease the possi­
bility of trouble. 

The use of electromagnets obviates many of the difficul­
ties mentioned. For this system of operation, the connec­
tion is very direct, the moving cores of the 
closing magnets being connected directly 
to the mechanism of the switch. T he pull of 
the magnet is, therefore, exerted directly up­
on the closing mechanism without gearing of 
any kind. A switch or circuit breaker so op­
erated has no intermediate position in which 
it may stay, except that of fu lly closed or. 
open. When a motor is used to close the 
switch, should the power fai l and if it be de­
sired to have the switches open, it is neces­
sary to disengage the worm of the motor 
shaft from the wheel before the switch can be 
operated by hand, or , if power is off and it 
is desired to close the switch, the same dis­
connections must be made. On the oth er 
hand, in case of switches operated by electro­
magnets, they may be readily closed or 
opened by hand without changing the switch 
mechanism in any way. 
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ments occasioned by the remarkable growth of our gener­
ating stations, unti l apparatus for this service is now pro­
duced and is operated with the greatest certainty and with 

· little apparent effort, under conditions which a few years 
ago would have seemed beyond the bounds of possibility. 
A most exceptional record wh en it is remembered that but 
a very few years ago, most alternating current switchboards 
were operated with open knife switches. 

On account of the g-reat importance of this apparatus and 
the interest which naturally centers in it , and to illustrate 
how rapidly development progresses, and how the short­
comings of existing types are recognized and eliminated, 
descriptions of some of the latest designs that are recog­
ni zed as approved Westinghouse practice are here pre­
sented. 

Two types of switches or ci rcuit breakers have been 
developed for very severe and heavy service, namely, 
the carbon-shunt, open-air type, in which the arc is 
ruptured in the open air ; and the oil-break type, in 
which the arc is ruptured in an enclosed chamber filled 
with a special oil. 

Fig. I illustrates a switch of the former type. This cir­
cuit-opening device is constructed on the general principle 
of employing the open arc and carbon break. It is ob­
viously the most simple type of apparatus, and one in which 
the extinction of the arc depends simply on mechanical dis­
tance and not upon the character of materials used in con­
structing the apparatus . Whenever an arc is confined it 
must necessar ily have a deteriorating effect upon the mate­
r ials with which it comes in contact. When the currents 
are heavy or the voltages high, it is obvious that very great 

· With electric control the connections be­
tween the apparatus and the controlling plat­
form are small wires and the source of power 
can be either the exciters or a storage bat­
tery. As already noted the control must be 
centralized, for any one of these methods , at 
a controlling station or plat fo rm where will 

FIG 7.- FIELD SWITCH AN D RHEOSTAT SWITCHBOARD, ELECTRICALLY OPERATED 

be suitably mounted the small switches and other devices for 
handling at a distance all of the apparatus in the station, 
while automatic indicators and signals will make known 
to the operator all circuit changes of the apparatus whether 
made by hand or automatically. 

SWI TCHES AND CIRCUIT BREAKERS 

The most vital elements of every system are its switching 
and protective devices. Very g reat credit is due to the de­
signers of electrical details for the way in which they have 
step by step met the ever increasing demand and require-

responsibility is placed upon the integrity of the materials 
composing the switch . 

The fundamental principle underlying these circuit 
breakers is a rational and correct one. T he circuit breaker 
illustrated in the cut is of 500 amps. capacity, designed fo r 
use on a three-phase, 6600-volt circuit, and is arranged fo r 
electro-pneumatic operation. As will be noted, two cylin­
ders are made use of, the purpose being to obtain a quick 
action in closing when synchronizing. The method of 
operation is first partially to close the circuit breaker with 
one cylinder, the air remaining in the cylinder holding the 
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circuit breaker in this position, and when it is desired fully 
to close the breaker air is admitted to the second cylinder, 
which, through the medium of a floating lever acting on 
the firs t cylinder as a fulcrum, quickly thro,vs the circuit 
breaker into a closed position. As shown each pole of the 
ci rcuit breaker is protected from the adjacent one by heavy 
marble barriers , making a short circuit between poles prac-

! i 

tically impossible. 
The circuit breaker 

is so designed that the 
arcing and the cur­
rent-carrying contacts 
are in plain view, a 
most important fea­
ture, allowing the at­
tendant to see at a 
g lance the condition 
of the working parts. 
The essential features 
are the laminated cop­
per brush, the swing­
ing arm, the contact 
blocks, and the carbon 
shunts at the top. The 
contact is made by 
laminated c o p p e r 
brushes ag-ainst a flat 
copper block. The 
contact pressure of 
ths brush is suffici ent 
to help the releasin~ 
spring- throw out the 
movable arm of the 
circuit breaker when 
it is tripped-a very 
important feature on 
heavy capacities. The 
current-carrying- con­
tacts are protected hv 
copper shunts, so that, 
when the breaker is 
opened, the current is 
!!radually shunted 
from the current-car­
ryin~ contacts to the 
carbons by steps of 
such low resistance 
that no arcing can oc­
cur until the final 
break is made on the 
carbons. This fea­
ture obviates all possi­
bility of blistering the 
copper or current­
carrying contacts. 

FIG. 8.-INSTRUMENT STAND Thelengthofbreak, 
or opening of the cir­

cuit breaker, is proportioned to the voltage of the circuit. 
The arc occurs on the carbon terminals above, and is well 
removed from the metal parts . T his construction aids the 
natural tendency of the arc to rise and prevents any possi­
bility of communication of the arc to any live parts below 
the carbon terminals. E ach element of the set is provided 
with an automatic tripping coil which acts independently of 
the others. 

As already indicated, this piece of apparatus is closed by 
means of compressed air and it is held in the closed position 
by a toggle lock. The valves which are located on the cyl­
inders are operated electrically from the controlling sta-

tion. The valves automatically exhaust the cylinders after 
the breaker is fully closed. In addition to the automatic 
tripping device mentioned, the breaker can be opened from 
the controlling platform, an electromagnet acting on the 
tripping mechanism being provided for this purpose. 

Fig. 2 illustrates a three-pole, double-break automatic 
oil circuit breaker operated by means of electromagnets. 
This switch has all live metal parts completely immersed in 
oil, of which only a relatively small amount is required. 
T he switch is held open by gravity. Provision is made for 
easily removing the oil tanks for repairs and inspection. 

The switch is erected in a masonry structure, with each 
pole of the switch and the oil tank in which it is immersed 
in a separate fire-proof compartment. There are two sta­
tionary contacts per pole, one connected to the incoming 
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FIG. 10.-INDIVIDUAL CONTROL STAND 

lead and the other to the outgoing lead of the same phase, 
each contact being mounted within a large porcelain in­
sulator. These insulators are mounted on a cast-iron frame 
which fo rms the top, and supports the enclosing oil tank. 
In the switch illustrated there are three frames, each fas­
tened in a separate compartment by means of strain in­
sulators to the under side of a soapstone slab, which is 
placed on top of the cell structure and under the cast-iron 
base of the operating mechanism. 

The movable contact fo r each pole consists of a U-shaped 
copper piece fastened to the end of a stout wooden rod. In 
the closed position of the switch this U-shaped piece elec­
trically connects the the two stationary contacts of each 
pole. The wooden rods are fastened at their upper ends 
to a common cross bar, which, through a system of levers 
g iving a straight line motion, is raised by means of the 
closing magnets, assisted at the beginning of its motion by 
a pair of balance springs. This system of levers is locked 
by a toggle joint when the switch is closed. At opening a 
tripping magnet strikes a blow on the toggle causing the 
same to pass beyond the center. Gravity then, assisted by a 
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powerful spring, causes the cross-bar with the wooden 
rods and contacts to drop to the open position. T here are 
two breaks in series for each pole of the switch, each break 
in a separate compartment. The stationary contacts are 
each fitted with a removable plug which enters a hole in 
the movable contact. Contact between this plug and the 
movable contact is broken aft er the main contacts are 
broken, hence all arcing occurs on the plug, which can be 
removed and replaced when worn out. Current for the 
closing and tripping magnets is derived from the exciters, 
a storage battery, or other convenient source of low volt­
age direct-current supply. In case of failure of the oper­
ating circuit the switch can be easily operated by hand, 
without in any way di sturbing the mechanism. 

The oil tank is constructed of a top and bottom casting 
and heavy sheet metal sides. T his tank is held in place to 
the under side of the frame casting, carrying the terminal 
by means of clamps. T he interior of the oil tank is lined 
with insulating cement which is moulded in such a form 
as to fit closely about the terminals and moving contact 
piece, leaving just room enough fo r free movement of the 
parts and the oil. By thi s means the amount of oil is 

cate r consists of an electromagnet which attracts a pivoted 
armature through an angle of about 90 <legs. Attached 
to the armature is a disk with a pointer which indicates to 
the eye the "open" position or '' closed" position of the oil 
switch. 

Fig 4 illustrates the overload relay which is electrically 
connected to the tripping magnet of the oil switches. It is 
constructed on the induction principle. T here are two 
electromagnets made of laminated iron, and pro jecting be­
tween the poles of each of these magnets is an aluminum 
sector carrying the movable element of the contact. Sur­
rounding part of each pole of the magnet is a short-ci r­
cuited turn of copper which produces a lag in the magnetic 
field passing through this turn and thus produces a shifting 
of the field across the face of the magnetic poles. This 
shifting field tends so to move the aluminum sector as to 
close the movable contacts against the stationary one. The 
motion of the sector is opposed by an adjustable weight, 
by means of which the amount of current necessary to close 
the relay contacts may be varied. The mechanisms of the 
two sectors are entirely separate, with the exception that 
the contacts themselves are connected in parallel, so that 

reduced to a minimum, thereby reducin g the 
fire risk. The wooden rod interposes an 
effective barrier between the two terminals 
of each pole when the switch is open. Suit­
able levers are provided for moving the tanks 
so that they can be readily lowered away 
from the contacts and r emoved without dis­
mantling the switch. 
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The construction is such that the entire 
switch may be set in place and lined up before 
the oil tanks are placed in position, with the 
contacts exposed to view so that they can be 
accurately adjusted. All sediment formed 
in the oil settles at the bottom of the tank. 
leaving the oil clear about the contacts. The 
oil level is readily determined by means of 
a small sight gage. When necessary the tank is 
readily drained or filled in position. The tanks them­
selves are insulated from the circuit and all the live metal 
parts are inside and in the oil, so that there are absolutely 
no live high-tension parts exposed. 

Mounted on each oil-break switch is a small , double-pole, 
double-throw, knife-switch. This switch is operated by 
the motion of the levers of the oil switch and is used for 
the indicating and tripping circuits. 

The controlling and indicating devices for an automatic, 
electrically-operated, oil-break switch consist of a con­
trolling switch , an electro-mechanical tell-tale indicator and 
a lamp. These are suitably mounted at the operating sta­
tion. A polyphase overload relay, connected to series 
transformers in the main circuit s, is provided for automatic 
opening. The connections are shown in diagram F ig. 3. 

The controlling switch , which is of the drum type, has 
three positions, namely, "closed," "off " and "open," but it 
will remain of it self in only the"off " position and the "open" 
position. In other words, if it is thrown to the "open'' 
position it will remain at that position when the hand is 
removed, but if it is thrown to the "closed" position the 
switch will return of it self to the "off'' position as soon 
as the handle is free. In this position it connects the con­
trol circuit so that , if the oil switch opens through 
the action of any of the automatic devices, a lamp will be 
lighted on the operating stand to attract the operator 's at­
tention. If the oil switch is opened by the operator by 
throwing the controlling switch to "open," the lamp does 
not light. 

The mechanism of the electromechanical tell-tale indi-

.. . 

FIG. 9.-CONTROLLING BENCH BOARD 

should either one be operated it will energize the tripping 
coil of the oil switch and thus open the latter. W hen used 
on a two-phase circuit the relay has one of the movements 
connected to one phase and the other to the other phase, 
through the medium of two series transformers. When 
used on a three-phase circuit, a series transformer is con­
nected in each phase and these three transformers are so 
connected to the relays that when an overload in one or all 
of the main wires exceeds that for which the r elay is ad­
justed, it will operate and open the switch. 

T he cycle of operation of an automatic oil switch with 
all its necessary controlling and indicating devices is as 
fo llows: Referring to diagram, Fiis. 3, and assuming the 
oil switch to be closed, the double-pole knife-switch will be 
closed in position B. In this position the oil switch may be 
opened automatically by the polyphase over load relay, or by 
hand by throwing the controlling switch handle to the left 
or "open" position. In either case cur rent fl ows from one 
side of the line through the tripping coil and the kni fe 
switch to other side of line. \ \Then the oil switch is opened 
it throws the knife switch from position B, cutting off the 
tripping coil current, and closes it to position A. If the 
oil switch is tripped automatically the cont rolling switch 
handle will be in the "off" position and as soon as it is 
open the control current will flow from one side of the line 
through the indicator and the knife switch to the other 
side of the line, causing the instrument to indicate open. 
The current will also flow from one side of the line through 
the controll ing switch , the lamp and the knife switch to 
the other side of line. This causes the lamp to light np 
calling attention of the switchboard attendant to the fac t 
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that the oil-break switch has . opened automatically. 
If the oil switch is opened by hand, the handle of the 

controlling switch will be thrown to the "open" position on 
the left. As soon as the oil switch is open the current will 
flow from one side of the line, through the indicator and 
the knife switch to the other side of the line. The indi­
cator will then show the "open" position. To close the oil 
switch the handle of the controlling switch is thrown to the 
extreme right position. Current will flow from one side of 
the line through the controlling switch contacts and the 
closing coils of the oil switch to the other side of the line. 
The oil switch closes and in so doing moves the knife 
switch from position A to position B, cutting off the current 
from the lamp and the indicator, and causing the latter to 
ind icate "closed." As soon as the indicator shows the oil 
switch closed, the' hand is removed from the handle of the 
controlling switch, which then snaps back to the off posi-
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the operating devices and indicating instruments can be 
so located and centralized as to make the control of the cir­
cuits an easy matter for a single operator. 

THE CONTROLLING PLATFORM 

The controlling platform is usually, though not essen­
tially, located so as to g ive the operator a comprehensive 
survey of the entire station. The generator instruments are 
located at the front of the platform, and in some cases have 
been worked into ornamental stands, as illustrated in Fig. 
8, these stands forming the supports for the platform rail­
ing. At the back of the platform are placed the instruments 
for the feeders and auxiliary circuits, generally. These in­
struments are mounted on marble panels and combined into 
a switchboard . The controlling switches and other operat­
ing appliances are located in the central space of the plat­
form. These controlling switches may be combined in a 

FIG. I 1.-SYNC HRONIZER FIG. 12.- POWER FACTOR INDICATOR FIG. 13.-FREQUENCY INDICATOR 

tion, breaking the current to the operating electro-magnets 
on the oil s,vitch. 

FIELD RHEOSTATS AND SWITCHES 

The field rheostats and field discharge switches fo r a 
la rge installation can be operated by hand, if space and lo­
cation permit, but usually it is found necessary to employ 
auxiliary control ; the rheostat face plates and the field 
switches being arranged in a switchboard of the panel form 
located near the rheostats themselves, which are separate 
from the face plates and the wires connecting them being 
made into a large cable. F ig. 5 illustrates a form of rheo­
stat face-plate designed to be operated by a motor which 
is controlled from a point distant from the rheostat. A cut­
out switch is provided on the face-plate to open the motor 
circuit when the contact arm assumes either of- the limit­
ing positions. The face-plate is also provided with a device 
which indicates to the operator whether the brush or the 
contact arm is between or fully on the stationary contacts 
of the face-plate. 

The generator field-discharge switch illustrated in Fig. 
6 is electrically controlled by means of a magnet , and can 
be closed or opened at the will of the operator. This switch 
is provided with carbon tips to prevent damage to the main 
contacts due to arcing. The act of opening the switch 
closes a small auxiliary switch, which in turn shunts a 
resistance across the field winding. This allows the dis­
charge of the field winding to die out gradually an<l pre­
vents any undue strain on the field insulation. Fig. 7 
illustrates a rheostat and field switchboard for the control 
of the fields of a battery of six alternators. With apparatus 
of this nature, manipulation becomes a simple matter and 

single bench board, an illustration of one being shown in 
F ig. 9, or they may be arranged on separate stands, as 
shown in Fig. IO, each stand containing the control appli­
ances for a single circuit. The writer prefers the latter 
arrangement, as it is simpler and less confusing to the 
operator. T here is not the possibility of a mistake in the 
selection of the proper control apparatus as there is in the 
case on the bench board, where there is greater concentra­
tion of apparatus . Both methods are common, however, 
and with proper attention and care on the part of the op­
erator there is but slight opportunity for a serious mis­
take. 

The apparatus for the exciter and station auxiliaries 
is usually hand operated and is arranged on panel sw~ch­
boards. It is best located in close proximity to the appa­
ratus controlled. 

SPECIAL INSTRUMENTS AND APPARATUS 

The conditions of operation in these large installations 
have brought many problems to the designer of details, and, 
without attempting to indicate their nature, it is sufficient to 
say that the solutions arrived at have added many new de­
vices to the station's equipment. A modern electrical in­
stallation with large units and several transmission lines 
would not be complete without synchronizers, power factor 
indicators , frequency indicators, time limit relays, reversal 
relays, etc. 

The methodsgenerallyusedfor synchronizing rotary con­
verters or generators by means of lamps, permits the possi­
bility of throwing a machine in multiple with others, while 
there is considerable difference of phase between their cir­
cuits , Lamps merely 1ndiq.te a difference in voltage across 
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the switch, and not a difference in phase between the ma­
chines, except when the difference in phase produces a dif­
frence in voltage sufficient to affect the lamp. Moreover, 
a 100-volt incandescent lamp does not light up below 30 
volts to 40 volts, and therefore is a very crude and some­
times unreliable method of synchronizing the machines. 
Again, it is of much greater importance to have the ma­
chines approximately at the same phase than at the same 
voltage at the moment of synchronizing. Thus, with the 
average generator, it takes a difference in voltage of 25 
per cent to produce a rush of current equal to full load be­
tween the machines being synchronized, while a difference 
in phase of only 15 degs. is sufficient to produce this re­
sult. 

The synchronizer illustrated in Fig. II indicates differ­
ence in phase directly, and it is not affected by a difference 
in voltage. In this instrument the ang:le between the ma­
chine being synchronized is always equal to the angle be­
tween the pointer and the vertical position. Thus, if the in­
coming machine is faster in speed, this angle will vary, caus­
ing the pointer to rotate to the right, and if the incoming 
machine is slower in speed the pointer will rotate in the same 
manner, but to the left. When the machine reaches the 
synchronous speed the pointer stops at a definite fixed 
position on the scale. When the movable pointer coincides 
with the dummy pointer, the machines are in phase and the 
main switch may be closed, thus synchronizing the machines 
in the shortest possible time, and with the least possible cur­
rent flowing between them at the moment of closing the 
switch. 

It is often essential in railway plants to know the power 
factor of the circuits, operating, as they do, a large num­
ber of rotary converters. The instrument illustrated in Fig. 
12 is designed for this purpose and will indicate directly 
the power factor of any circuit into which it is connect_ed. 
The range of indication of the instrument covers an entire 
circle and will indicate the power factor of the circuit with 
leading or lagging current, or when power is being deliv­
ered, in either the forward or reverse direction. When 
used with generators it serves both as a reverse current in­
dicator and a power factor indicator. When used with ro­
tary converters it will serve as the only indicator necessary 
on the alternating-current side, for by its indications the 
field current may be correctly adjusted, and when used in 
connection with the ammeters and voltmeters in the direct­
current side of the converter, it will give a means of de­
termining readily the volt-ampere input to the alternating 
side. 

The instrument illustrated in Fig. 13 is for use where 
it is required to have an indicator that will continuously 
indicate the frequency of a circuit. In construction it con­
sists of two voltmeter movements, which tend to rotate the 
shaft carrying the pointer in opposite directions. These 
movements are so arranged that when the shaft rotates in 
any direction, the torque of the movement which tends to 
rotate it in this direction decreases, and the torque of the 
other movement increases. It is thus evident that the two 
movements will take up a position where their torque is 
equal, there being no spring or other controlling force act­
ing on them. Should the torque of one of the movements 
be raised by an outside influence the shaft would take up a 
new position, and the forces acting on it would again be 
balanced. In order that the instrument may indicate the 
frequency of the circuits, to which it is connected, the re­
sistance in series with one of the voltmeter movements is 
made inductive and the other non-inductive. It thus fol­
lows that any change in the frequency of the circuit will 
unbalance the forces acting on the shaft of the instrument 
and cause it to take up a new position, when the forces 

would again be balanced. By a proper calibration of the 
instrument it can thus be made to indicate the frequency 
of any circuit to which it may be connected. 

When the main transmission circuits from a station have 
branches feeding separate sub-stations or networks, it is 
very necessary that some selective device be provided to 
operate the automatic circuit breakers so that they will 
localize and confine trouble to the branch or network on 
which it occurs and leave the main circuit undisturbed. lt 
is also necessary to have the circuits in the distributing sys­
tem so protected that they will not be opened by temporary 
overloads or by ordinary short circuits, that will easily clear 
themselves, but will only be opened when the disturbance 
assumes dangerous proportions. A device designed to 
meet this condition is illustrated in Fig. 14, and it is call ed 
a time limit relay. It consists essentially of a dash pot , 
the plunger of which is connected to a moving arm carryi ng 
contacts which move through an adj ustable di stance to clos<:> 

FIG. 14.-TIME LIMIT RELAY 

the circuit of the tripping coi l on the circuit breaker. This 
piece of apparatus is mounted in a round case simi lar to an 
ordinary meter case. The working parts are mounted on a 
single casting which forms the shell of the operating elec­
tromagnet , thus minimizing liability of the parts getting out 
of alignment. The air dash pot shown on the left has a 
carefully made plunger which is connected to a lever having 
a pivoted bearing in a projection on the casting. This lever 
is overbalanced, so that its tendency is to force the plunger 
into the cyclinder. This tendency is counteracted by the 
weight of the core of the electromagnet, which normally 
rests upon the lever arm, keeping it in the lower position. 
Upon this lever is fastened the moving element of the con­
tact. The stationary element consists of fiat spring pieces 
fastened to, but insulated from a bent metallic strap pivoted 
about the center of the lever arm. By varying the position 
of the bent strap, the arc through which the lever moves is 
varied and the time is changed. This variation is obtained 
by a thumb-screw on the end of a movable lever on the out­
side of the cover, not shown in Fig. 14. The piston of the 
dash pot being normally down, dust is prevented from ac­
cumulating upon its sides, thus obviating from this cause 
any variation of time required fc r the t ravel of piston. 
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The operation of the relay is as fo llows: An overload 
or short ci rcuit in the main ci rcuit sends current by means 
of a relay through the elect romagnet, causing it to li ft the 
core from the lever . The lever now being overbalanced 
causes the graphite plunger to move upward in the dash pot 
cylinder until the movable element makes contact with the 
stat ionary element. As soon as this contact is made the 
circuit through the tripping coil on the circuit breaker is 
completed and it is tripped. Current through the electro­
magnet is then automatically cut off and the core drops until 
it rests on the lower arm, causing the plunger to descend 
and the contacts to separate. The relay is then ready to 
repeat the cycle when necessa ry. 

The time elapsing between the closing of the circuit and 
closing of the contacts in the relay can be varied from one 
to eig-ht seconds. T hus it can be seen that if one of the 
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FIG. 15.- POLYPHASE REVERSE FIG. 16.-LOW EQUIVALE NT 
C URR ENT RELAY LIGHTNING AR RESTER 

relays installed in the main feeder is set , say fo r the maxi ­
mum time of eight seconds, and similar relays connected 
into the branch circuits are set for a shorter time, if an 
overload or short circuit should occur in one of the branch 
circuit s and continue a sufficient length of time, to allow 
the relay to work, it would only open the branch circuit 
without disturbing the main circuit. If the trouble does 
not cont in ue a suffici ent length of time to cause the relay 
to act , it resets itself when the core of the solenoid adds its 
weight to the contact arm. With a system so protected the 
main circuit relays would only be operated by an overload 
or short circuit occurring between the protective devices in 
the branch circuits and the power station. Time limit re­
lays have several other applications, but the foregoing is the 
most important one. 

Another fo rm of relay largely made use of on t ransmis­
sion lines is the type illust rat ed in Fig. 15, and it is called 
a reverse current relay. This device is automatic in its 
act ion, and is r equired at the sub-station, when it is fed by 
two or more transmission lines operating in parallel. A 
short circuit or g round occurring on either line would 
affrct all similarly, and open the ove rload breakers at the 
station, thus cutting off the entire supply of current. To 
prevent this occurring the. lines are protected at the station , 
with t ime limi t overload relays, and with reverse current 
relays at the sub-st ation ends.. A shor t circuit or g round 
occurring on one line, the station ends of the lines are held 
in by virtue of the time r elay, while the line on which 
trouble has occurred will open at the sub-station end by the 

current coming into it in a reverse direction from the other 
line or lines. Being thus disconnected from the other lines 
the point of trouble can receive current only through its 
own connection to the main station from which it is dis­
connected as soon as the trouble has lasted long enough to 
cause the time relay to open the circuit breakers. Thus it 
will be seen that trouble on a line operated in parallel with 
others, causes it to open up automatically at both ends, 
without seriously disturbing the supply of current. Another 
application of the reverse current relay is on machine cir­
cui ts, where it is used to prevent one machine being op­
erated as a motor by others which are running in parallel 
with it. The form of relay most commonly used is shown in 
the illustration and is adapted for either single or polyphase 
circuits. It works on a principle similar to the induction 
wattmeter , retaining the same sensitiveness and reliability 
in operation. By means of movable scales it may be ad­
justed to operate for any predetermined load. 

LIGHTNI NG PROTECTI ON 

In nearly every electrical installation the matter of ade­
quate lightning protect ive apparatus is of prime import­
ance, and it becomes g reater with increased size of the sys­
tem, fo r not only do the possibilities of trouble increase, but 
also the amount of damage resulting from a breakdown. 
T he location of this apparatus in the station and the means 
fu rn ished fo r fi reproofing and insulating should receive the 
same carefu l consideration as the other elements of the in­
i-tallat ion. 

In general the complete protect ion of electrical appa­
ra tus from in jnry by lightn ing and related causes requires 
devices for two distinct purposes; first , to prevent an ab­
normal ri se of potential of the .line above the earth . Such 
~. trains, which mani fest themselves by the grounding of 
app~ratus, may be avoided by the use of lightning ar­
resters. Second, to prevent the local concentration of po­
tential upon a few turns or layers of a co il , which may be 
produced by lightning di scharges and in high tension cir­
cui ts by other causes of stat ic waves, the use is made either 
of choke coil s or static interru pters, the fo rmer fo r low 
voltage and the latter fo r high voltage circuits, where espe­
cially good protection is required. 

The simplest form of effective lightning arreste r is a 
sin gle spark gap connected between line and ground. It 
has been found , however , with alternating-current circuits 
that if the sing le gap is replaced by its equivalent in several 
smal l gaps , and if these gaps are of non-arcing metal t~e 
tendencv to maintain an arc is successfullv resist ed. The 
low equivalent arrester illustrated in Fig. i6 is mounted in 
such a manner as to give the very best insulat ion , a fact of 
especial importance in apparatus exposed to the full force 
of lightning disturbances. The best quality of marble is 
used fo r the panels, and, fo r the higher voltages, porcelain 
is used as an addi tional safeguard. The low equivalent ar­
rester consists of the following parts: A number of small 
air gaps connected to the line ( series gaps ) ; a second sim­
ilar series of air-gaps ( shunted gaps) shunted by a resist ­
ance ( shunt resistance) ; and a low resistance in series 
( series resistance). T hese parts are connected between 
line and ground in the order named. 

A lightning discharge passes the series gaps and meets 
opposition in t he shunt resistance, and, therefore, jumps 
the shunted gaps passing freely to earth through the small 
non-inductive seri es resistance. W hen the line is dis­
charged the generator current which fo llows is withdrawn 
from the shunted gaps by the shunt resistance which has 
the same effect as reducing the power of the generator and 
cuts down the current foll owing the· di scharge so that the 
sffies gaps can readily suppress the arc. 

On high voltages an aux iliary adjustable gap gives a 
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means of adj usting the arrestei:s to the special conditions 
of the circuit ; moreover, by placing in this gap a plate of 
marble or heavy glass the arresters can be inspected while 
connected to a live line. The shunt and se ries gaps consist 
of one or more ''gap units" connected in series. A "gap 
unit" includes seven cylinders of non-arcing metal , forming 
six gaps, the cylinders being held in position by porcelain 
end pieces. The resistances are made from material of high 
specific resistance wound and assembled on asbestos spools 
and thoroughly insulated with mica to render them fi re­
proof. The resistances are so mounted as to be thoroughly 
ventilated. 

The properties and advantages of choke coils are well 
known, and a reference 
to the illust ration, F ig. 
r7, will show a form 
which represents the very 
latest practice, and has 
fo r its special features 
unexcelled qualities of 
insulation and venti la­
tion attended with an ex­
ceptional high choking 
power . 

During the last year 
there has been int roduced 
a device called the stat ic 
interrupter , F ig. r8, 
which may be considered 
as a choke coil with mag­
nified power . It has been 
devised fo r cases requir­
ing special protection , 
such as apparatus con­
nected to high-tension 
circuits. Like , a choke 
coil it serves to prevent 
the local concentrat ion 
of potential which resu lts 
from abrupt static waves . FIG. r 7. - CHOKE COIL 
The power of the inter-
rupter to reduce the abrupt waves of static electricity 1s 
very much greater than that of a plain choke coil. 

When static interrupters are installed, they are usually 
placed in the leads from the transformers, or machines , and 
inside the switches, so that protection is secured from 
switching which , though causing only slight strains in low­
tension circuits, may become dangerous on high-voltage cir­
cuits, such as require static interrupters. T he static inter­
rupter is then substantially a part of the apparatus to be 
protected, not of the line . 

The interrupter consists of a choke coil, which is con­
nected in series with the line and a condenser , wh ich is con­
nected between line and ground on the apparatus side of the 
choke coil. The funct ion of the condense r is to absorb as 
much a,s possible of the static wave which succeeds in pass­
ing the choke coil. T he static interrupter is usually con­
structed single pole, and each interrupter is placed in a 
self-cooling fl uted oil tank. Leads are brought out at the 
top for connection to the circuit and ground. T he choke 
coil is wound without an iron core, and is very heavily in­
sulated. The condenser is made of thin metal plates sepa­
rated by sheets of carefu lly treated fibrous material. The 
insulating material is provided with ducts which g ive a cir­
culation of oil through all parts, thus maintaining a uni fo rm 
temperature. T he oil also serves as an insulator. 

Lightning or static protection includes either choke coils 
or static interrupters, as well as lightning arresters. 
\i\Thether choke coil s or static interrupters should be used 

depends on the apparatus to be used, as well as upon other 
conditions. 

sun-STATION 

Although the power may be generated i.n one large sta­
tion, it is not available fo r use until it has passed through 
the· sub-stations, located at points where they can most 
economically feed the service mains, which, in ra ilway prac­
tice, are direct-current ci rcuits, operating at 500-650 volts. 

In the construction and design of the sub-station the con­
sideration of making the building fit the apparatus, and 
closely conform with the necessities of the switchboard re­
quirements, is of too great importance to be ignored in 
even the slighest degree. For , in the sub-station, no com­
promises are required with other types of apparatus, as 
its equipment is entirely electri cal. Th e switch board cir­
cu its should be laid out to fo llow each other in successive 
steps in the direct course of the power through the stat ion. 

FIG. r8.-SINGLE POLE STATIC INTERRUPTER WITH CHOKE COIL 
AND CONDENSER REMOVED FROM CASE 

T he power from the incoming high-tension cables 
should lead at once, after passing through the light­
ning ar rester circuits, to the high-tension switching de­
vices, then to the high-tension bus-bars, from which 
the power divides to the separate rotary converters 
circuits, passing successively through the high-tension 
switches and the stationary transformers to the low­
tension switchboard, from which the al ternat ing-cur­
rent sides of the rotar ies are controlled, and al so from 
which the high-tension switches are controlled , when they 
are power operated. T he current on being delivered from 
the direct-current sides of the rotary .converters passes on 
to the direct-current switchboard , and from it is di stributed 
to the feeder circuits. This arrangement of the switch­
boards and apparatus is safe, simple and non-con fusing. 
It is safe, because the high-tension apparatus is separate 
and isolated from the low-tension switchboards, and so 
located as to allow plenty of space for insulation and fire­
proofing; simple becau se all the wiring can be straight or 
direct without bunches and crosses, and non-confusing be­
cause there will be no mixing of apparatus and circuits 
which might perplex an operator. 

Of course, it is not al ways possible to provide sufficient 
space to arrange a layo ut and build a station in th is manner, 
and it then becomes necessary to resort to gallery construc­
tion to provide room for the switchboards and appa raillls, 
but the same thought should not be lost sight of, and , what­
ever the construction adopted, every precaution should be 
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taken to make the layout simple and direct and to segregate 
and separate the low-tension and high-tension switchboards 
and circuits. 

Large units and consequent heavy capacity of the low­
tension circuits necessitate special construction and loca­
tion of the apparatus, and in some instances require aux­
iliary control, with the circuit breakers each in fireproof 
and cellular masonry structures. To consider these fea­
tures in detail would be beyond the limits of thi s articl e. 

In the selection of protective switchin g apparatus for the 
incoming high-tension lines, especially if fed from 
a large station, the breaking capacity rather than 
the carrying capacity of the apparatus should be 
considered, since a large station can supply a heavy 
fl ow of power on short circuit, with consequent de­
structive result s, should the switch not prove equal 
c,) the occasion. 

To provide proper protection it is then often 
cecessary to install switch or circuit breakers like 
those previously described for the power station , 
which means that to be operated to the best advan­
tage some form of auxiliary control is required. 
This can be supplied from the direct-current bus­
bars. In the case of starting a sub-station, when 
no direct current is available, one of the high-tension 
switches can be closed by hand, thus throwing cur­
rent on the high-tension bus-bars. Then any high­
tension switch connected to a set of transformers 
may also be closed by hand. This gives low-tension 
alte rnating current, which may be used in startin;;· 
a motor generator set, if one is provided, or else 
for starting the rotary converte1· itself by its 
starting motor. In either cases, direct current wi ll be im­
mediately available and all high-tension electrically operated 
apparatus can be controlled at will by power. 

J n the sub-station, for the same reasons as in the main 
-;tation, the high-tension apparatus, if it is of large size, 
~hould be installed in masonry structures with all conduct­
ors, bus-bars, carefully insulated and in separate and fire­
proof compartments, yet so arranged that they are easily 
gotten at for inspection. In small sub-stations the masonry 
structures are not necessary, but plenty of room should be 
provided for the insulation of the apparatus and conductors , 
and each piece of apparatus should be carefully insulated, 
and the framework upon which the apparatus is mounted 
should be of wood, so carefully dried and treated as to be 
as free from the effects of moisture as possible. 

----·♦-----

Trolley Lines for the Philippines 
On Oct . 21 the Philippine Commission at Manila passed 

a bill providing for the construction of a standard gage 
electric railway and for a lighting and power plant. The 
bill provides that adverti sements for tenders shall be in­
serted in two New York papers, one in Chicago, one in 
\Vashington , one in Manila, and in an engineering journal. 
Maps and specifications will be exhibited in Manila and in 
Washington at the Bureau of Insular Affairs. The bids will 
be opened at Manila on March 5. 

The line will be 35 miles long, and will cover all the 
important streets of the city. 

The life of the franchise is not to exceed fifty years, and 
the fares will be 7½ cents gold for first-class passengers , 
and 5 cents for second-class passengers. 

Compensation is to be paid the city for the franchise at 
the rate of not less than 1 ½ per cent on the gross earnings 
of the street railway. After twenty-five years the rates of 
fare are to be readjusted by arbitration and the city will 
then have the privilege of purchasing the entire plant at a 
price to he fixed by arbitration based on the net earnings. 

Novelties on the Grand Rapids Street Railway System 

The Crand Rapids Street Railway Company has intro­
duced a great many interesting devices for the reduction 
of labor and the improvement of the economy of the opera­
tion. Most of these wrinkles are due to VI. \V. Annable, 
electrical engineer and master mechanic of the road, and 
some particulars of the directions in which the practice of 
the company differs from that usually followed may be of 
interest. 

FIG. r.-SAND MIXER AND SAND BLAST FOR CAST WELDING 

Considering first the spec ial applications to track work, 
l\J r. Annable has developed a complete cast-welding outfit, 
including a sand blast for cleaning the joint. This equip­
ment is mounted on a truck, as shown in Fig. I, using an 
old Edison 14-motor belted to an air compressor, and on 
the same truck is mounted Clingman's sand mixer. The 
apparatus can then be easi ly hauled to the point of use. 
The joint is first cleaned by means of the sand blast until 
the bright metal shows for some I 2 ins. on each side of 
the joint, then it is also sanded just before the moulds for 
the cast weld are placed around it, so as to eliminate en­
tirely any oxide film which may interfere with an integral 
contact between the cast metal surrounding the rail and 
the steel of the rail itself. The novelty of this cast-weld 
joint lies in the fact that the weight of molten metal sur­
rounding the joint yields up enough specific heat to reduce 
the rail surfaces in contact to a temperature which approxi­
mates that requisite for melting. In order to produce this 

FIG. 3.-CAST WELDED JOINT AND MOLD 

with a given mass of metal, the weight of the metal must 
approximate 180 lbs . for a 90-lb. rail. Mr. Annable allows 
the metal to pass through the cast-iron mould which sur­
rounds the joint, and in this way adds to the temperature 
of the joint sufficient heat to produce the metallic union 
required between the cast joint and the rail. He then re­
duces the amount of metal required to stay around the joint 
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so only enough is left to make it mechanically as strong as 
the rail. One hundred and forty pounds is found ample for 
this result. It is found that the passage of this extra metal 
through the mold does not change the chemical composition 
at the head of the rail, which is subject t'o the attrition from 
the blow of the rolling car wheel. The tests on a rail joined 
in this way show that it requires 60 tons h ydranlic pressure 

should be made to the use by the Grand Rapids Company 
of a corrugated cast-iron surface plate, adjacent to the rail 
at crossing and street in sections . The plate, which is 
shown in Fig. 4, is employed on the grooved side of the rail 
and is designed to prevent heavy traffic from damaging 
the toothing blocks at the points , where they are subject 
t1J excess ive street t raffic wear. Some of these plates have 

FIG. 10.-ADJU!::>TABLE TROLLEY POLE FIG. 2.-HOME-MADE CAST WELDING CUPOLA CAR 

on 18-in. centers to fracture the rail, and the fracture oc­
curs at points not adjacent to the joint of the rail itself ; 
practical operation also conclusively proves that the 
strength of the joint is greater than the rail; the perma­
nent flecture point is reached at about 20 tons for an 80-lb. 
rail, and the joint shows no sign of weakening until after 
the elastic limit of the rail has been reached. 

The cupola in which the iron is melted is shown in Fig. 2. 

The iron used is scrap, consisting of brake-shoes, broken 
frames and miscellaneous castings, and the tests cited above 
were made from iron produced from this mixture of scrap. 
The cupola shown in Fig. 2 will handle about 14,000 lbs. in 
one heat, or enough to pour the required amount for joint 
and spill, for from seventy-five to one hundred joints. The 
cupola as shown is mounted on a double truck frame made 
by Mr. Annable, the coke and iron being on separate plat­
forms. A tuyere is provided on each side of the cupola, so 
that joints can be poured on either track with the least pos­
sible movement of the molten iron. The regular form of 
ladle is used for pouring the metal into the joint, and the 
matrix or mold for forming this joint is shown in Fig. 3. 
The blower for the cupola is 30 ins. in diameter, and is 
driven by an old type of railway motor with the fields con­
nected in series. The speed is 3800 r. p. m., and is main­
tained constantly during the heat, more or less iron being 
introduced into the furnace to give the proper temperature 
to the molten metal. 

The joints of about 8 miles of track have been cast­
welded in this way in Grand Rapids, and examination in­
dicates that the joints answer every purpose as mechanical 
and electrical connections. It is well known by those expe­
rienced in measuring the electrical conductivity of cast­
welded joints that the higher the temperature at which the 
metal is poured into the mold, the lower the resistance of 
the joint. As these joints show under test a condnctivity 
g-reater than that of the rail, nothing more could be desired 
in the way of ground return conductor. 

Before leaving the subject of track work, reference 

been down five years and do not yet show any wear from 
vehicle abrasion. 

In other departments of its system the company has also 
introduced novelties in construction which are of consider­
able interest. For instance, Fig. 5 shows a form of trolley 
wheel for which Mr. Annable has just secured a patent , 
and which has been in use for some time. The end of the 
harp, which otherwise is of the ordinary kind, terminates 

FIG 4.-CAST IRON WEAR PLATE FOR GIRDER RAILS 

in two hubs projecting inwardly, while the trolley wheel 
has extended hubs which proj ect into the annular recesses 
in the hub of the trolley head. The wheel rotates around a 
hollow shaft which has inside oil holes. O il is injected into 
this hollow shaft through a hole in the end, and flows along 
the inside of the axle of the trolley wheel, and then along 
the outside of the axle, g iving a large oiling and bearing 
surface~ both for conductivity between the trolley wheel 
and harp , and a lso for the pressure of the trolley wheel. 
The bearing has a long life without chattering or side play 
to the trolley and avoids the use of side springs for the pur­
pose of conducting a current from the trolley wheel to the 
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pole. The sand box used is also novel, as well as ingenious. 
It consists of a rectangular box, IO ins. x IO ins. x 7 ins., 
shown in Fig. 6, provided with a spout through which the 
sand is introduced into the box, and also distributed on the 
track. The box can be rotated on an axle 120 <legs., by 
the motorman, who presses his foot on a button located 

FIG. 5.-NEW TYPE OF TROLLEY WHEEL 

at a convenient point near the controller. A pair of 
sand boxes is used at each end of the truck 

l\fr. Annable has also designed his own track drill, which 
consists of a I-hp motor mounted in a box, one end of the 
motor being provided with a flexible shafting running the 
full speed of the motor , see F ig. 7. The reduction for the 
drill speed takes place in the head of the drill device, where 
there is a worm gear which reduces the revolutons in the 
ratio of 27 to I. This brings the speed down to 40 r. p. m., 
,,hich is about right for a I -in. drill. The drill head clamps 
the rail and the drill is pushed forward in its feed 
by an automatic or hand feed as desired. 

T he bonds for the Grand Rapids road are also 
made in the company's shop. Scrap copper wire, 
which is usually old field wire, from which the in­
sulation has been removed, is used for the flexible 
portion of the bond. The head is a copper thimble, 
as shown in F ig. 8. The outside of the thimble is 
tapered and is inserted in an inch hole in the web 
of the rail, where it is riveted over and in this way 
securely fastened to the rail. The current density 
on the- con tact surface between the rail and the 
thimble does not exceed 60 amps. per sq. in. , which 
is certainly well within the limits of good practice. 
The bonds are 160,000 circ. mil s. capacity, and two 
of them are used at every joint which is not cast­
welded. 

The Grand Rapids Company builds its own trucks, and 
has adopted a wheel base for single trucks of from 8 ft. to 
9 ft. The car body, as shown in Fig. 9, is support ed hy 

FIG. 7.-PORTABLE ELECTRIC RAIL DRILL 

elliptic springs at the ends of the truck frames. The side­
bar is formed of two pieces of flat iron -¼ in. x 7 ins., riveted 
together so as to make a truss completely around both 
wheels and extending to the car bolster. The distance be­
tween the wheel center and bolster is 4 ft. on an 8-ft. wheel 

base. The brake rigging is secured on the outside of this 
frame , and the brakes are applied by a single compound 
lever, equalized by rods connecting both compound levers 
together. In this way the brake pressure is distributed 
equally on all four wheels, as is shown by the uniform wear 
on all brake-shoes under one equipment. On some of the 

FIG. 6.-REVOLVING SAND BOX 

cars the \Vestinghouse standard electric brake is used as an 
emergency and traffic brake. 

The convertible car made by this company has the follow-

FIG. 8.-RAIL BONDS 

ing features. A curtain is provided for the summer car and 
slides inside of the curtain groove, making the car rain­
proof in times of wet weather. As the window-sill is 30 ins. 
from the floor of the car, and the window is 36 ins. high, all 
the effect of an open car is obtained. \Vhen used as a 
winter car, the sash frames are placed on the outside of the 
car under a furring strip, which is permanently screwed 
over them. Before leaving the car, attention must be called 
to the arrangement of the seats in the new cars that are now 
being built. Brownell & \Vright reversible seats are used. 
There are also four permanent seats located in the corners 
of the car. The turnover seats are located opposite the mid­
dle of the windows, which give an aisle room of 25 ins. in­
stead of 18 ins. if the seats were located opposite the side 
posts of the car. This arrangement increases the seating 
capacity from thirty-two to thirty-six. 

The trolley pole, with its stand, is a novel construc­
tion, and is arranged so the trolley can be pulled to the 
ground for the replacement of trolley wheels, as shown in 
Fig. IO. This gives a great range of flexibility of the pole, 
and does not make it necessary for the motorman or con­
ductor to climb to the top of the car, except in the case of a 
broken trolley rope. 

Mr. Annable has found that breakage_of pinions is largely 
due either to an inherently weak gear, or else that the bolts 
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that clamp the two halves of the gear together become loose, 
which put s the split gear out of mesh with the pinion , and 
consequently sooner or later the split gear and pinion, or 
both, will be wrenched from this cause. In the Grand 
Rapids shops the gear is made whole, and is forced on a 
car axle by a hydraulic press before the wheel on that side 

GRAND RAPIDS CAR AND TRUCK 

is pressed in place. This g ives much longer life to gears 
and pinions and reduces trouble from this part of the equip­
ment. 

The Grand Rapids Railway Company also manufactures 
its own car wiring cables. To make connections the com­
pany uses a cast copper trough. The stranded ends of the 
wire are first turned, and are then introduced into the T 
trough. The lips of the latter are then bent over by a 
hammer, and the joint is soldered. When tapped the joint 
is the same size as the insulation of the original in sulated 
cable. 

---•♦--

The Nashville & Columbia E lectric Railway and the 
Nashville & Gallatin E lectric Railway have been consoli ­
dated as the T ennessee Interurban Electric Railwav, and.the 
capital stock of the companies ha~ been increased t; $3 ,000,-
000. The road that the company proposes to build has been 
surveyed. It will extend through Nashville as a center, 
from Gallatin to Mount Pleasant, touching Brentwood, 
Franklin, Spring Hill and Columbia to the southward, and 
Goodlettsville, E dgefield Junction, H ygeia Springs, Ridge­
top and E ldorado Springs on the north. The road will be 
I 19 miles long, and will pass through a densely populated 
country. known as one of the most magnificent agricultural 
and stock-rai sing sections of the U nited States. It will con­
stitute a strong factor among the railway interests of Nash­
ville and the tributary country. The traffic in passengers, 
freight and express, it is estimated, will be very heavy. T he 
incorporator s of the company are: C. W. Ruth and Frank 
Haskell , of Pittsburgh, Pa .; J. H. Connor , J. P. F ulcher 
and J ohn H. McMillin , of Nashville ; Van Leer Polk, of 
Paris, France; D . D. Spillers, of Gallatin, Tenn. ; J . M. 
Dedman and 1\fajor W . J. Whitthorne, of Columbia , Tenn. 
T he officers of the company are: F rank Haskell , president ; 
C. W. Ruth, vice-president and treasurer; Frank P. Bond, 
secretary; J. H. Connor , general manager. 

•• 
It is said that a bill to g ive electric railway companies 

operating in Pennsylvania the right to carry freight and ex­
press matter, and in many other ways to allow them the 
privileges similar to those now held by steam roads, is being 
nreparecl by eminent corporation lawyers of Philadelphia. 
The granting of the rii~ht of eminent domain to street rail­
ways will be another clause in the bill. 

Comments on the Proceedings of the Accountants' 
Mectin~ at Detroit 

BY A Ml<.MBER OF THE ASSOCIATION 

The saying, "you can't keep a good man down," applies 
as well to a body of men as to an individual. 

The association is fast becoming of great value. While, 
perhaps, it is putting it too strong to say it is a recognized 
aut hority on matters which pertain to it, it at least may be 
proud of the fact that its assistance is welcomed, not only 
by the National Association of Railroad Commissioners , 
but by the Census Department of the United States. We 
think the association rich ly deserves the success with which 
it is meeting. Certainly no association could have execu­
tive officers who would devote more time or thought to the 
·vork than have those \vho have had charge of the affairs of 
this one, and we doubt if any body of men could attend 
more st1-ictly to business while in session. 

Commencing with ~he address of welcome we shall try 
and give our impressions of the papers read and the dis­
cussion that followed. The association is to be congratu­
lated at being privileged to listen to the able address of 
Hon. F. A. Blades, Comptroller of the city of Detroit. 
The facts of his having excused himself from a previous 
business engagement, and of writing h~s address, distinctly 
show that he fully appreciated our call ing, but did he not 
attach greater importance to us than is as yet recognized 
by those who employ us? True, we "handle the money 
and account for it," but will not the man who earns the 
money and economically expends it always be considered 
the most important factor, and rightfully so? We may be 
a link in the chain, which should be strong, but it's the ex­
ecutive officer who pulls the chain. " Pride goeth before a 
fall. " We don't give our show in the big tent yet awhile, 
and care must be taken that some of the tribe of Brutus do 
not arise and say "upon what meat does this our Cesar 
feed that he has grown so g reat," and cut us off in our 
youth. 

The above is not designed to beli ttle our calling, for it is 
no doubt an undisputed fact that the president or general 
managerwhogives his accountant the greatest opportunity 
to become thoroughly familiar with all the details of opera­
tion, and requires from him such statistics as will enable 
him, as the head of the organization , to get in as concise a 
statement as possible the cream of the information, and re­
quires the heads of departments under him to consult with 
the accountant as to deta ils, is the one who is getting the 
greatest amount of income from his property, and expend­
ing that income the most economically. Still we are part 
of the chain , possibly the hook, but we don't do the pull­
ing. With this idea in mind we will take up that part of 
the president's address wh ich deals with the subject of the 
paper he stated he had intended ·to have had "prepared and 
presented to the convention on 'Correct Accounting Meth­
ods for E lectric Railways,' being a treati se on the broad 
underlying principles of accounting, including deprecia­
tion, injuries and damages, sinking fund , etc., with the ob­
ject of instilling into the minds of those who have the guid­
ance or direction o f street railway affairs , the vital necessity 
of making- adequate provision for depreciation." 

While Mr. Mackay would have been perfectly justified in 
having had such a paper pr epared and read, after it had re­
ceived the approval of so many of the members and the dis­
approval of but one, sti ll we cannot help feeling that the 
one who advised against the di scussion of the subject by 
our association may have helped steer it away from a rock 
,-vhich might have wrecked it. That the writer is not alone 
in his views is shown by the following communication from 
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a gentleman who has been for a long time very prominent 
in the financial affairs of the country, and whose advice is 
eagerly sought on all matters of public interest. Being a 
large investor in street rai lway securities, he is particularly 
qual ified to speak on the subject. He says: 

''I think your assoc iation \\·ill be of great advantage to 
those ,Yho attend the meetings and are thus enabled to inter­
change ideas, and that it will result in much good to the 
companies you represent , but I do not think it woul<l be 
wise for you to discuss in your convention matters which 
pertain to the policies of your companies ; those matters 
concern the stockholders, who choose boards of directors to 
represent them, and either elect executive officers themselves 
or delegate that power to the directors, and it is these repre­
sentatives \\'ho <lictate the policies. The accountants are 
one part of the machine that carries out the policy. The 
matter of reserves is one of policy, ancl it occurs to me tha t 
yuu would be overstepping the bounds of propriety if you 
were to discuss it ." 
There has been for a number of Years a bankers· asso­

ciation whose meetings are at tendeci by the presidents and 
directors of some. if not all. of the large banks of the coun­
try. They discuss matters of policy. Let us suppose, fo r 
instance, that an auxiliary association should be formed , 
compose<l of the cash ier s· or tellers of these institution s. 
The purpose fo r which they were formed was to secure uni ­
fo rm and economical rnetho<ls of transacting the routine 
of office work. \ Voulcl it l1e proper for this last-named as­
soc iation to di scuss the amount of reserve the banks should 
carry ? Among the numerous charts of the organization 
of the various companies we have seen publishe<l, are there 
any which place the accountant's circle above that of the 
president or the general manager ? They have an associa­
tion. Let it be granted that the subj ect is one which should 
be discussed ; are they not fully competent to decide when 
and where they will take it up , without suggestions from 
us? 

"Little boats must keep the shore, 
Larger ships may venture more. " 

It was fortunate for the president that his address came 
near the opening of the convention, instead of at the close. 
otherwise he would have had to alter hi s r emarks regard­
ing the "Standard Class ification" to read something like 
this: ''Although it 'has met the requirem ents of the vari­
ous inter ests represented from all parts of this great coun­
tn', and has stood fo r several yea rs the test of actual prac­
ti~e without the necessi ty of ;mendment.' this convention 
has recommended many changes of vital importance." 
These changes will be taken up later in thi s article. The 
remarks of the president regarding the necessity of a stand­
a r<l classification of construction and operating accounts, 
covering the lighting department of those companies which 
have absorbed lighting systems. brings to mind the fact 
that there was presented at the New Ya rk meeting in 1901 

a report of a committee on a standard system for electric 
lighting companies. which was a copy of a report made to 
the National E lectr ic Light Association at Niagara Falls 
in May of that year. No action was taken on the report 
by our association at that time, nor has any been taken 
since. The recommendation of the president would seem 
to be apropos. an<l it may be a topic that will merit discus­
~.ion at future conventions. 

The discussion of the paper prepared by Mr. Sampson. 
treasurer of the Union Traction Company of Anderson, 
Indiana, on the "Collection and Reporting- of Fares on 
City and Interurban Lines" was interesting. and showed 
plainly that the members are continually seeking the most 
up-to-date methods of conducting their department, and 
brought out very forcibly the benefit to members from the 

interchange of ideas. It also brought out the fact that roads 
are very generally abandoning the old plan on through lines 
of making numerous collections. In connection with the 
reading of this paper discussion followed on various mat­
ters , one of which was the length of time that trip-sheets 
or clay-cards should be preserved. There seemed to be no 
unformity in the matter, but in the writer's opinion they 
shoul<l be kept until the legal time has elapsed in which a 
suit for <larnages could be brought that might require the 
use of the day-cards. 

The discussion on the paper of J. R. Shurtz, auditor 
of the South Jersey Gas, Electric & Traction Company, of 
Camden, N. J., on ''The Stationery Storeroom," brought 
out the different methods employed in the arrangement of 
stationery. 

The report of the committee on "Standard Blanks and 
. \ccounting for Material and Supplies'' brought out a dis­
cussion which bid fair to take up all the time of the conven­
tion , until brought to a close by the timely remarks of a 
member who suggested that no matter how much we might 
discuss the subject, local con<litions are such that no com­
mittee would be able to prepare a system which all could 
adopt; that the best plan was to accept the report and get 
each for himself such points as he could make use of. This 
seemed to be the opinion of the majority and it was so de­
cided. 

The association has reason to feel highly flattered by 
the attendance at their meetings of two representatives from 
the Census Department, \V. l\L Steuart and T. C. Martin, 
as well as A. L. Judson, the accountant of the Board of 
Railroad Commissioners of the State of New York, each of 
whom addressed the convention and took part in the dis­
cussion of such subjects as interested them. 

It is unfortunate that l\ir. Tripp was unavoidably pre­
vented from attending the convention, otherwise the dis­
cussion of a chart of forms he had prepared would have 
1mdoubtedly brought out ideas that would have been highly 
beneficial. 

The form of income account as presented by the com­
mittee appointed to prepare a standard form of report for 
electric railways, was rnch a radical departure from that 
which had been adopted by our association and approved 
by the National Association of Railroad Commissioners, 
that it is most unfortunate that it was not printed and in 
the hands of members a sufficient length of time before the 
convention to enable them to digest it thoroughly and real­
ize the significance of the changes. Had they had this 
opportunity they would have been in a position to present 
arguments against some of the changes proposed by the 
committee who had had these matter under consideration 
for months and were ably prepared to sustain their posi­
tion. There is no intention on the part of the writer to 
intimate that the committee was not as capable as any 
which could have been selected, nor that they did not give 
the matter the careful consideration the subject deserved, 
and that thev handed in their report as soon as they could 
possibly finish it. Still I think the association was too 
hasty in adopting it. 

\Vhen the subject of "revision" is broached, it is possible 
the admonition to "stand pat" will be found sound advice. 

Of what advantage is it to the companies we represent 
to have made the changes from "income" to "earnings"? 
Some of us put the classification, including the forms rec­
ommended for monthly and annual report, into effect even 
before the same were formally adopted by the association, 
having good reason to believe that the same would be 
adopted since it had been endorsed by the Railroad Com­
missioners at their Denver meeting. It upset compari­
sons for a year, but we thought we were getting something 
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that would be generally adopted, and something that would 
be a fixture for a long time, so were willing to make the 
change. At the end of three years we are told it was radi­
cally wrong and great changes are recommended. It will 
probably be said that we don't have to change our system 
unless we wish, but is that a very good argument among 
those who are striving for uniformity? 

\ Ve are an organization of street railway companies; 
what are the real earnings of those companies? Are they 
not the receipts obtained through its franchises? \1/ e ob­
tain the rights to operate cars in the public ways and to 
transport passengers, possibly mail, express and freight 
also. Do not these items really constitute all our earnings ? 
Is not advertising a side issue, a perquisite, if you will , and 
more properly an income than an earning ? \Vould it not be 
much better to deduct rent of land and buildings from ex­
pense account number 36, than to show it as an earning ? 
Suppose you hire a building for a passenger station and sub­
let a corner for a newsstand, is there any doubt that the net 
rent should be shown in account 36? Is it ·not equally 
proper if you r ent a part of a building you own, to dednct 
any rent you may receive from expense account number 3 ? 
Are not rents of tracks and terminal s based on a propor­
tion of the interest on the investment , added to a fixed rate 
for maintenance and deprec iation ? Should not that portion 
based on the capital go to income and the balance credited 
to expense? If a company is in a position to rent cars, does 
it not mean that there has been an extra outlay of capital, 
and is not the return from that outlay an income ? Suppose 
the same company, in order to accommodate its business at 
certain seasons of the year, temporarily hired equipment, 
would it not be perfectly fair to include in income the bal ­
ance, if there had been more income received than hire paid 
out? or, if the reverse were true, deduct the income received 
from the expense account? Is not the above also the case 
if a company has surplus power to sell? Presumably the 
rate received is based on the cost, including depreciat ion 
plus profit; should not the profit be counted as an income 
and the balance be deducted from expense? 

Why should we deduct taxes paid on real estate pur­
chased or conducted as an outside investment from income 
from same and show the net as income? Have we not de­
cided that taxes are not expenses. and would it not be just 
as appropriate to deduct the interest on capital invested 
in this real estate? Is not the public interested in knowing 
the total amount of taxes we pay and are we not anxious 
that they should? Why then bury any part of them in thi s 
item? We think the balance sheet and the various schedules 
presented are very concise and cover the ground in good 
shape, except that possibly under " track" ( page 21 of the 
report) it might be well to define by notes if under " length 
of road" is to be included tracks in yards, car houses and 
shops, or whether those tracks should go under sidings and 
turnouts; also when a siding ceased to be such and became 
second main track. Both of these points the writer has had 
to take up with the commissioners. U nder "cars ," is it not 
going to be a little confusing to define which have or have 
not electric equipment? Most companies shift their motors 
and controllers from open to closed cars and back again, as 
the seasons require, but with this exception the cars remain 
electrically equipped. \Vould not more explicit directions 
help us out? I think the thanks of the association are 
due to the committ"ee for their work, and feel certain it will 
receive the commendation of the joint committee from the 
Railroad Commissioners. It is a thankless job, as a rule, 
and the writer is very glad, indeed, that after having 
adopted the report as presented, with but slight amend­
ments , the association showed its willingness to trust the 
matter of making such slight changes as the Railroad Com-

missioners may rec1uire. to them. We can 't go before that 
body as a committee of the whole, but they have very gen­
erously allowed us to have three representatives, to be 
chosen by ou r president. It would be folly to make d um­
mies of them. "\Ve think President J\fackay has every rea­
son to feel proud of hi s meeting, and the association cer­
tainly has occasion to feel pleased at the manner in which 
li e conducted it. H e certainly kept the discussion g oing on 
every subj ect that was brought up. If no one volunteered 
to speak , enough were invited to be heard to make it inter­
L'Sting. 

The writer regrets that other pressing duties have pre­
vented hi s giving thi s article all the thought it deserved , 
but possibly if it had been more extended , readers might 
have dec ided with Ray that "he that uses manv words for 
the explaining any subject, cloth , like the cuttle-fi sh , hide 
himself for the most par t in hi s own ink. " 

---♦-+ -~-­

Cincinnati Traction Interests 

1 t is r eported from Cincinnati that the paper s in the alli­
ance between the Pomeroy-J\[anclelbaum syndicate, of 
Clenland, and the \Videner-Elkins svndicate, of Phi ladel ­
phia, controlling- the Cincinnati Tra~tion Company, were 
signed Oct. 2 2. The causes which led up to this alliance 
may briefl y be stated as fo llows : The Pomeroy-Mandel ­
baum syndicate controls the Cincinnati , Dayton & Toledo 
Traction Company, fo rmerly the Southern Ohio Traction 
Company, which has operated to College Hill , 7 miles from 
the heart of Cincinnati . H ere it has been blocked for years 
Ly the Cincinnati Traction Company. Some time ago the 
syndicate pu rchased a steam road operatingtowithin 3 miles 
of the heart of the city, but up to very r ecently its plans to 
operate cars over the steam road have been rnccessfully 
blocked. The syndicate is also back of the Miami & Erie 
Canal Transpor tation Company, ·which has a franchise for 
the use of the canal banks from Cincinnati to Toledo. 

To accompli sh this the Traction Terminal Company has 
been incorporated with $ roo,ooo capital to build traction 
depots and street railways. The incorporators will be J. 
B. Foraker . Jr .. Randolph Matthews, Frank Wilcox. 
George H. \Varrington and Dana Stevens. Mr. Foraker 
is the vice-president of the Cincinnati Traction Company. 
and Mr. Wilcox is the vice-president of the Miami & Erie 
Canal Transportation Company and also the legal repre­
sentative of the Cincinnati , Dayton & Toledo Traction 
Company and the Mandelbaum-Pomeroy syndicate; Mr. 
Stevens is the assistant general manager of the Cincinnati 
Traction Company. and Mr. \1/arrington and Mr. Matthews 
are legal r epresentatives of the company. 

The company will organize at once, and contracts will 
be made by it with the Cincinnati Traction Company and 
the Cincinnati. Dayton & Toledo Traction Company for en­
trance into the city of the cars of the latter company . This 
Traction Terminal Company will also build a traction termi­
nal station for the accommodation of these cars and other 
int erurban cars that come into the city. The question as 
to the route of entrance of the Cincinnati, Dayton & Toledo 
cars is to be decided by this terminal company. although it 
is merely a legal formality to carry out the decision and 
2!!.r"'ements arrived at between the officials of the Cincin­
n~ti Traction Companv and those of the Cincinnati, Dayton 
& Toledo Traction Company. It is stated that the en ­
trance agreement with the Cincinnati. Dayton & Toledo 
Traction Company is practically the same as those of other 
interurban roads that have recently secured such con­
tracts. and that the Cincinnati Traction Company will _get a 
percental!e of all fares collected and on passengers hauled 
inside the city limits. 
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Appropriate Car Decoration 

BY H. ARNOLD FRENCH 

A street car, with absolutely no o rnam entation to relieve its 
appearance, would be an object of desen ·edly ad\'erse criti cism. 
Its extreme plainn ess would not o nly make it unattrac ti ve but 
actually unsightly and offensive to a ll public-spirit ed p ersons who 
take an inte r est in the beau ty and tas teful appearance of th e 
st r ee ts of th e ci ty in wh ich t h ey live. A t th e sam e tim e m any o f 
these people, cer tai nly th ose whose artisti c principles have b een 
fa rth est developed, would, no doubt, p refer th e app ear an ce of car s 
of th is description to some which may b e see n- tho ug h in fewe r 
n umbers than formerly. Cars which , in stead of being devoi d of a ll 
decoration, a re covered with a copio us intermin g ling of str ipes, 
unit ed wi th a convolution of broad and fin e lin es, d istributed in 
every ayai lable space on the body, and which have in corpora ted 
into this medley of design a m ix ture o f fantasti c lettering, whi ch 
has evident ly no value except that of fillin g a vacui ty t o whi ch th e 
fertile mind of the designe r fa il ed t o r espond wh en call ed upon 
to furnish more material fo r design. 

But a sen sibl e medium can a lways b e fo und if diligently s ought 
between the two extrem es. Simplici ty and a r tistic tast e is much 
m or e essen tial to a master pai nter in the arran gem ent of hi s 
o rnam ental work th an ost entatious display. Simpli city, in fact , 
is demanded by m ost managers, though oft en m or e from 
economical rath er th an artistic grounds. This has, nevertheless, 
had a good effect, and has often prevented th e mast er painter 
from employ ing a multiplicity of mo tifs in h is designs, for which 
extravag ant waste of time and m aterial there is no possible 
apology. 

Ques tionable taste in car deco r ation cannot always be attributed 
t o the master painter, h owever . T h is imputa tion in many cases 
would be erron eous, for admi ttin g that th e painter draws the 
design s and supervises th e application of the color s, th e fact must 
n ot be fo r gotten that in many cases, bein g con ver sant with the 
ideas and fa ncies of th ose in hig h er autho rity, he sel ects what he 
knows will be pleasing to th em. He is sel dom a ll owed to exercise 
his own taste exclusively. It is true, that his v iews a r e often 
solicit ed by his super io rs, b ut for obviou s r eason s h e u sually ad­
vocates th ose ideas that exper ien ce has t aug ht h im will be most 
acceptabl e, regardless of h is own ideas, which are o ft en com ­
pell ed to li e dormant for th e want of artistic appreciation. 

As has b een sta t ed, simplicity should be th e predominating 
element in the con stru cti c n of all o rn am ental d es ign s used on 
street cars. This in no sense implies t hat simplic ity is advocated 
to secure ch eapness o r that sim plici ty is in all cases syno nymous 
with beauty . A simpl e des ign , painted with co lo r alone, might 
present a mo st un sightly app earance, but if executed with gold 
leaf the same des ig n migh t be transform ed into a very pleasing 
o rnam ent. 

Gold le af cann o t be im proved upon by any m at er ial used in 
d ecoration, wheth er o n a s t reet car o r any other vehicle. Its 
kn own " so ciabil ity," which all ows it t o intermin gle with all 
colors , shades and tints, with o ut the lea st danger o f violating any 
o f the laws o f harmony o r di sturbing an y color scheme, however 
delicately arranged, proclaim s it to b e the m os t valuable of all 
decorative m ateri al in ex ist ence. Furtherm o r e, th e fact which 
makes it still m ore des irabl e, is, t hat if necessary, it can b e used 
alone upon a ny color , without fea r o f it s pre senting that in­
compl ete appearance that o ften accompanies any other leaf o r 
color when simil arly empl oyed. L et it be added , in pass in g, tha t 
wher e gold leaf is used alon e fo r th e d ecorati ve painting of s tree t 
ca r s it de n otes,- in a m ost em phat ic m anner , a vas t degree , a 
kee n conceptio n of th e propriety of things, combined with much 
appreciation of artistic result s; for the appearance of a car deco­
ra ted aft er thi s m ann er- wi th a t ouch o f asphaltum shade h e re and 
ther e, if you pl ease-is very neat and attractiv e. 

Th e appeara nce of aluminum lea f ornam ents on ca rs convey to 
the mind of a s t ra nger , wh en they a r e fir s t seen, that the com­
pany operating th e ca r s a r e no t absclutely prosperous , especially 
if gold is used up on cars in th e city wh ere h e r esides. Still , it is 
ex tensively used by many com panies, chiefly on account of its 
low cost , wh en compared with gold leaf. Whil e it cannot by any 
m eans be said to g ive the rich effec t p roduced b y gold leaf, yet 
it is possibl e t o m ake it quite attractive b y a clever combination 
of h armo nio us color s with it. In all cases wh er e it is embraced 
with color in o ne desig n , it is very important that i t should pre ­
domina te, a s color in thi s arrangement should no t b e too much 
in evidence, fo r if the col o r stands out so prominently as to be 
conspicuo us, t hen its appearance is similar to an " all -paint" 
decoration. 

T h e per siste nt use of paint alon e for car decoration is evidence, 
in many cases, that it is preferred to leaf ornamenting or the leaf 

and color combinations. This preference, which, to the true lover 
of art, seems a perversion of opportunities, is evidently not 
always chosen on account of economy alone, for it is seen in 
many instances where elaborate panel scrolls were "worked out" 
with color entirely-all of the detail executed with many blends 
and line s, all of which makes the expense excessive. Again, 
where light colors are used over dark ground work it requires two 
and fr equ ently three coats to "cover," so a s to gi\'e the orna­
m ental colors th eir full value. This n ecessita tes so much time 
in the final completion that the cost of thi s m etho d in time alone 
would overbalance the expense of even gold leaf. So it is fair to 
presume that in many cases where the use of "all-paint'' orna­
m entation is in vogue it must be a matter of past ideas, con­
founded with up-to-date practice on the part of those who ar~ 
responsible for these costly and antiquated displays. If I should 
wish to pose as a r eminiscent I could relate how, way back in the 
seve nties, it was the fashion to ornament street cars in a similar 
manner. 

The more simple meth od of ornamenting cars with color ex­
clusively, such as straight striping, or even turning these stripes 
o n the ends into flat scrolls , is hardly worth discussing. Cars 
painted after this style are very unsightly. Certainly the presence 
o f this kind of decoration on cars fails to conceal the fact that it 
is only tolerated by its apparent cheapness, and would be far 
more preferable if it was dispensed with entirely and the cars 
used in service without any ornamentation whatever. It is more 
refreshing· to note that street car decoration is slowly but surely 
nearing that point where rich simplicity is the predominating 
feature , a characteristic also which is noticeable in the high-grade 
coaches of large steam roads during late years. 

----♦----Meeting of New York Railroad Club 

A t the meeting of th e N ew Y o rk Railroad Club, held on Oct. 16, 
Pres ident Vreel and, as chairman of th e sp ecial committ ee on new 
quarter s, r eported the very th orou gh search hi s committee had 
made for a suitabl e m eeting place; th e only location recom­
m ended was in Carnegie Hall , which , however, was not obtainable 
on th e club's r egular m eeting night. Having thoroughly con­
sider ed th e matter in all its phases, the executive committee of the 
club r eco mmended t o th e m ember ship that th e r egular meeting 
ni ght be changed in order to secure permanent and adequate 
fa cilities. This r ecommendatio n was approved by unanimous 
vote , and the club will h er eaft er m ee t on the third Friday of each 
month, except June, July and Aug ust , at Carn egie Hall, 154 West 
Fifty-S eventh Street, New Y o rk city. 

At th e me etin g o f th e club , held S ept. 18, th ere was an interest­
ing di scussio n o n th e subj ect o f track construction, which, owing 
to the pressure o n th ese column s, du e t o th e publication of the 
proceedings of the D etroit convention, has not been presented in 
an earli er issue. The principal speakers w ere J . C. Brackenridge, 
chief engin eer of th e Brooklyn Heights Railroad Company; R. 
Trimble, principal a ssistant eng in eer of the Pennsylvania lines 
w est o f Pittsburg h , and W. B oardman R eed, engineer of track of 
the M etropolitan Street R ailway Company , of New York. Mr. 
Trimbl e confin ed his r em arks to st eam r a ilway practice, the 
others t o electric railway pra cti ce. An abstract of the remarks 
follows : 

l\fr. Brackenridge.- In preparing the roadbed to receive the 
ti es care should h e t aken t o excavate as little as possible below 
the finished grade line o f th e bottom of the ti e. When the holes 
are dug carelessly, some b eing deeper than others, it is impossible 
t o tamp up th e track m such a manner that i t will retain a perfect 
surface and lin e. After the tic holes have been dug and ties laid, 
the rail should b e di stributed, th en driven up tight to the abutting 
rail and spiked (no allowance being made for expansion). The 
ends of th e rail s b e ing in close contact, th e friction between the 
fac es of the ends will help support the joint , prevent working, and 
th e consequent loosening of the electric bonds. Before tighten­
ing up the joints, the rail ends should be in surface and line. This 
latter is a matter that track foremen are very apt to be careless 
about, and when this is the case a kink will result which it is 
difficult to get out. The rail is then buried within the pavement 
which restrains movement of the rail laterally and protects it from 
sudden t emperature variations. 

When the track is laid with "T"-rail without paving, surfaced 
and lined, it should be filled in to within about 1½ ins. of the top 
of head of rail and to a distance of about 30 ins. outside the gage 
line. This method of covering the ties prolongs their life, and 
furnishes lateral support for the tracks. Should the rail buckle or 
get out of line , due to expansion, it can be remedied by taking off 
a joint at the place affected, and putting in a trailing-point split­
switch; this, however, we find is rarely necessary if the track is 
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properly lined and surfaced in the first place. Apropos of this, 
just a suggestion for steam railroad work-when the rails and 
ties are left exposed, the rails are apt to creep, especia lly on 
g rades, thus making it difficult to keep crossings with o ther tracks 
in line, particularly so if the crossing be at right angles. This 
difficulty can be overcome and the crossing maintained in perfect 
line by putting in switch points on either side to take care of the 
movement of abutting rail s. This is a simple method and will 
double the life of a crossing at points where ther e is much move­
ment of the connecting track. 

The most expensive as well as vexatious question in track work 
is that of maintaining joints, especially in paved streets ; this 1s 
due to the poor design of nea rly all makes of joints or fish-plat es. 
In designing a fish-plate, advantage should be taken of every 
square inch of bearing area that a rail affords for a distance of IO 
ins. from its end. This all-important fact is overlooked in the 
design of most of our standard fi sh-plates used on railroads to­
day. The only ratisfactory joint that has come under my observa­
tion takes advanta ge of the horizontal area offered by the base 
of the rail. It stands to reason that a rail can be better supported 
by using the 50 sq. ins. or 60 sq. ins. of bearing area offered by 
the base of the rail than by the angular bearing obtained by most 
fish-plates under the rail head and on the flange of the rail. 

In street railroad construction, where the best pavements are 
used, such as granite block, brick o r asphalt on a concrete 
foundation, as I said before, the paving costs more than the 
actual track work. It is, therefore, of fir st importance that the 
track, once laid and paved up, should not be disturbed until such 

. time as the rail is worn out. This would not be difficult were it 
not for the joints, which, with the ordinary fi sh-plates, give way 
long before the rail is half worn. I have found that by using a 
sole-plate similar to the old stringer joint-plate in connection with 
the regular fish-plates or above-mentioned joints, placing ti es 5 
ins. between faces at the joints (making a suspended joint), and 
driving the rails up tight together, ti ghtening the joints, then 
paving the street with as tight longitudinal joints between the 
stones as possibl e from the head of the rail toward the curb , being 
careful to see that the stone next the rail is fitted up close to it 
in order to prevent the rail from getting out of line (due to ex­
pansion)-on such track there will be no necess ity for repairs 
until the head of the rail is worn out. I am a believer in wooden 
tie construction, having used the lon gitudinal concrete beam witn 
steel tie-rods and found that the rigid foundation shortened the 
life of the rail more than 25 per cent. 

One of the difficulties I have found with the 9-in. girder-rail 
track under heavy traffic was that it always becam e wide gage, 
no matter how carefully the track was laid. After giving this 
subject considerable thought , I came t o the conclusion that thi s 
was due to the fact of the web being in a perpendicular line with 
the gage, which threw the weight outside the center of gravity, 
resulting in the tipping out of the rail , and the consequent widen­
ing of the gage of the track. This difficulty I overcame by de­
signing two rail sections, known as the standard Brooklyn 
Heights Railroad section, which is a tram rail, and a grooved 
rail on the same principle. In these sections the web was moved 
back from the gage line about ½ in., and no more difficulty was 
experienced. The design of the groove rail is such that the flange 
of the wheel forces the dirt over the lip of the rail and insures a · 
good contact between the hea d of the rail and tread of the wheel. 
In other types of grooved rail there is a tendency for the flange 
to pack the dirt in the bottom of the groove, thereby lifting the 
tread of the wheel off the head of the rail, making poor contact 
and causing a greatly increased power consumption. 

In closing, I realize that the discussion may deal largely with the 
wisdom of laying the track with tight joints but my experience 
has been that, even where the joint s are left open, it was found 
that the friction between the plate and the rail was great enough 
to prevent the expansion from closing up the joint. 

Mr. Trimble.-Assuming that we have a perfectly constructed 
roadbed, the following points in their natural order of construc­
tion are mentioned: 

First , Ballast.-This should be of good quality, its purpose 
being (a) to secure solid bearing for the cross ties; (b) to hold 
them in position; (c) to provide a uniform support for the track 
as far as possible; (d) to distribute the train load over a large 
surface, and (e) to give good drainage. 

In order to provide solid bearing for the cross-ties and to secure 
uniform support for the track, the ballast should be of some hard, 
durable material. As a general rule, the writer believes that stone 
is better than gravel. In order to distribute the train load over 
as much surface as possible, it is necessary to have a deep bed of 
ballast under the ties. This bed varies on different railroads from 
6 ins. to IO ins. Owing to the very heavy rolling stock new in 
use on steam railroads, the writer believes that the time has come 

when the bed of balla st should be very much increased, and advo­
cates that 14 in s. under the bottom of the ti es is not too much. 
Some engines now in use concentrate on a wheel base of 16 ft. , 
about 225 ,000 lbs. Considering that this load is di stributed over 
an area of about 200 sq. ft., we have an ave rage load on the sup­
portin g roadbed of I 100 lbs. per sq. ft. These are not quiescent 
loads, but on account of the high spee d at which these loads travel 
ov r the track , the effect toward depress ing and distorting the 
supportin g roadbed must be large ly increased over the figures 
above given. These fi gures ce rtainly show the necessity of h aving 
a good bed of ballas t to distribute the loads over as much a rea 
as poss ibl e, and it has been demonstrated that 6 ins. or 8 ins. of 
ballast und er the bottom of ties is no t suffici ent to make a perfect 
di stribution. 

Second, Ties.-N o sati sfacto ry substitute has yet been found 
for the woo den t ie. In order to provide for the loads, the ties 
-s hould be placed as close toge ther as practicabl e to allow sufficient 
room for tampin g. The wr ite r believe s that with a good sized tie, 
say not less than IO-in. face, eighteen ties to a 33-ft. rail should be 
used fo r standard construction. A treated ti e with tie-plates 
should g ive ve ry goo d resul ts. 

Third, Rail.- 100-lb. rail should be used for perfect track under 
exi sting conditions. It should be well manufactured. One of the 
g reatest diffi culti es encountered by the railroads is the securing of 
g ood rail. Our rail s are wearin g badly, and this is believed by 
people who have g ive n the subj ect serious consideration, to be 
caused by th e m ill s no t g iv ing proper attention to the process of 
manufacture. The writer beli eves that best results have been 
obtained from rail s laid with broken joints and suspended angle­
bars. 

F ourth , J oints.-P erfect t ra ck , of course, should have a pe feet 
joint. A great many people cl aim to have a perfect joint , but the 
writer has not yet see n it. On account of the ease of application 
and general utility, although the angle-bar is not a perfect joint, 
yet it is probably as g ood as any joint we have in use. Better re­
sults would probably be obtained were a better quality of material 
used in the angle-bars. Som e experiments with better material 
have been very satisfa ctory. In laying rail very particular atten­
tion should be paid t o the joint spacing, and at the present time 
many railroads a re giv ing this matter close consideration. For­
merly th ese joints were guessed at, but it is now the practice in 
laying rail, in order to provide for spacing, that the temperature 
be taken and the opening be allowed for the degree of tempera­
ture of the rail at the time it is laid. 

Fifth, Track F as tenings.-Track fastenings are an important 
feature in a perfect t rack , and the writer believes for a long time 
to come rail s will be secured to cross ties by means of spikes as at 
present. These seem to answer the purpose very we ll , and it 
looks as if they are full y as good as lag screw s. 

Mr. Reed.-1 must differ with the first speaker as to the best 
track construction fo r electric railways, especially for paved 
streets. As the power applied to the wheels emanates from a re­
volving armature, ther e is, o r should be, an even application at all 
points of the circumference, and there is nothing to cause a pound 
or hamm er blow. therefo re, I believe. no necessity for a flexible 
roadbed: I consider a perfectly rigid roadbed by far the best. 
Especially is this true on paved streets, for every movement of the 
rail is imparted to the pavement and tends to raise it off its bed. 
It is impossible to maintain asphalt in even a safe condition unless 
the track is as nearly rigid as possible and the repairs to any first­
class pavement alongside of a flexible track will exceed the extra 
expense of rail r enewals, if there is any such extra expense, which 
I doubt. 

In Manhattan all electric tracks built since 1898 by the Metro­
politan Street Railway Company are constructed on a perfectly 
rigid foundation. In lieu of ties, cast-iron yokes, bedded in con­
crete, 5 ft. between centers, are used, so that with a 9-in. 107-lb. 
rail. and twelve-hole 36-in. joint plates there is but little or no 
give to the structure even with the heaviest cars. This same result 
can be obtained on the ordinary trolley roads by laying a good 
concrete foundation under and around the ties or laying the rails 
on a concrete beam of sufficient cross-section. To be sure, at 
crossings, switches and frogs there is always a pound, and con­
sequently excessive wear, but that this is increased by having a 
solid foundation I doubt. 

On steam railroads , where the power applied to the locomotive 
drivers is conveyed by reciprocating parts, no matter how much 
care is used in balancing there is always a hammer blow struck 
with each revolution of each drivin g wheel. The experiment of 
laying a copper wire on the head of a rail is old, but it illustrates 
the effect of these hammer blows perfectly. With a solid founda­
tion , therefore, for steam railroads there would not only be ex­
cessive wear on the track structure but upon the locomotives as 
well, so that a flexible track is desirable; I believe for this reason 
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joint pla t es should not be too long and should be supported and 
fi tted as well as possible to the rail , so as to prevent any lateral 
motion, and to prevent the drop of the drop rail. Track for steam 
rai lroad has been laid experimentally on concrete fo undation, but 
did not prove a success, for the concret e was not sufficiently 
elast ic t o withstand the pounding of locomotives. 

The joint ,1as always been the weakes t part of any track, whether 
on a steam or electric road ; the 36-111, twelve-hole joint so g en­
erally used on 9-in. g irder rail s fo r electric railways is strong 
enough and should never b reak, ye t it will no t hold up the rail s 
during thei r life. T he theory of supp orting th e rail at the base as 
,Yell as the head by the joint plat e is, like many o thers, better than 
the practi ce owing to the Yaria t ion, slight as it m ay be, in th e 
height o f adjacent rails. \\' eldin g, whether cast-iron o r electric, 
m akes as nea rl y a perfect jo in t as can be had, but it is not suitabl e 
fo r rails exposed to g reat changes of temperature, and even on 
rails buried by paveme nt it has its drawback. Th e necessary 
heat ing of the rai l-ends makes them brittl e, so that ei ther rail s or 
joints will break in cold weather or track wi ll get out of either 
line or surface, and is likely to play haYoc with in tersecting lines. 
Could ends of rails be machin ed and joint plates of almost any o f 
th e existing types be machined to fi t them, a perfect joint co ul d 
perhaps be obtained and joints would hold up durin g th e li fe of the 
ra il s, thu s lessening m aterially the worry an cl labors of all track 
n1asters. 

---+•------

Christensen Air Compressors for Shop Work 

As stat ed in a rece nt issue, N. A. Chri stene.en, who has Let'n 
superintendent of the Christensen Er.gineerin g Company, of .i\l il ­
waukee, since its organization, has per sonally undertaken th e 
manu facture and sale of Chr istensen air co mpressors for mi s­
ce llaneo us work. T his will not interru pt m any way Mr. Chri s­
tense n's connection with the Chri stensen Engineering Company, 
with wh om he is ~till engaged as consulting engine er , and with 
his other interests r emain undisturbed. The air compressors fur­
ni shed by Mr. Christ ensen wi ll be m anufa ctured by the Christen­
sen E ng in eering Company under his own des igns, specifications 
and inspect ion, insuring the same excellency in design, detail and 
workman sh ip which the products of thi s company have always 
possessed. The new ar rangem ent , however, leaves him free in­
dividually to extend the int rodu ction of hi s system of air com­
pressors in a rap idly extending fi eld. There are now in use over 
7000 of these compressors, of all sizes and capacities, constructed 
under his patents and used fo r various purposes, such as sand 
blast s for cleaning rail s, air blast s for cleaning cars, motors , gen­
erators, etc. 

Mr. Chri stensen 's engineerin g and sales offices a re located in 
the H erman Building, corner of Wisconsin Street and Broadway, 
Milwaukee. 

--- ♦♦♦----

Tramways in France 

Th e accompanying two tabl es g ive statistics for the year end­
ing D ec. 31 , 1901 , of the li ght ra ilways and tramwavs in France. 
and are taken from the offic ial li st of the French· Governm ent 

publi:,hed A ug. 21, 1902. Properly to understand the tables, it 
should be stated that the classification of railways and tramways 
by the French Government differs considerably from that fol­
lowed in this country. A distinction is made in France between 
main trunk steam railroads and those which are not part of the 
main trunk systems. The latter are called "lines of local inter­
est" or "light railways ," and all of the roads given in Table I., 
with the exception of the mountain railways, are operated by 
steam. 

Under the heading of "Tramways," the French classification 
includes a number of short interurban lines, which carry freight. 
Most, if not all of these roads, which are referred to in the first 
three lines of T able II. , are operated by st eam. Tramways for 
passenger business only- that is, city and suburban lines-are 
given in the two final sub-divi sions in the tramway table. The 
to tals given und er th e. heading "number'' apply to operating 
companie s, and no t to roads. 

----♦----
A brief character sketch of Alfred Beit , a m ember of the firm 

of ·wernher, Beit & Co., of London, Eng. , who, besides their other 
interests, control street railways in South Africa, Mexico, Chili 
cind Portugal, appears in "Everybody's Magazine" for October. 
Mr. Beit is only about forty-five years old, and a bachelor. Peo­
ple say he is worth $375,000,000. He came of a Hebrew family in 
Hamburg, went to college and served an apprenticeship in a 
Ham burg bank. After hi s apprenticeship he went to Kimberly 
and rapidly built up a fortune in the diamond fields. From the 
time that Cecil Rhodes consummated his great consolidation of 
the Kimb erly diamond mines in 1889, he and Beit were in clo se 
business association. M r. Beit is very small in stature, and when 
he was seen, as it often happened, in company with Mr. Rhodes , 
the contrast was almost ludicrous. He is as thorough and precise 
as .Mr. Rhodes was general and heedless of details. He is very 
blonde, with prominent eyes of steel blue, and is almost dandyish 
in his dress. The actual figures of Mr. Beit's wealth are prob­
ably known to no man; but it is certain that he is one of the 
richest m en in the world, and almost the only man to whom the 
Rothschilds are willing to play second fiddle, as in the great De 
Beers Company, where his holdings much exceed their own. 
T hose who do come to know him find him personally a very 
sunny-tempered man, well read, well traveled, well groomed, by 
no means the typical millionaire of fiction or the stage. 

•• 
The recent wreck on the Lake Shore E lectric Railway at the 

crossing of the Nickel Plate steam road is said to have been one 
of the most expensive in the history of electric operation, and, if 
the electric company is obliged to pay for the damages, it will 
make a sorry hole in the earnings of the company. Brakes on 
the electric car failed to work and it plunged into a freight train, 
demolishing eight Armour refrigerator cars, said to be worth 
$10,000 each. The cars were loaded with hams and bacon for ex­
port shipment, and the total loss is said to aggregate $200,000. 

TA BL E I. LIGHT RA I LWAY S 

LENGTH GR OSS RECEI PTS EXPENSl! S 

Built In Operation 

Cost of 
I nsta lla ti on 

T otal Per k m. o f 
Track 

fr. 

Total Per km. of 
T,ack 

fr. fr. 

I 

k m km. ~ ~ 
W ith State gu arantee ........ ••• . -· -···· ··· · ·- 37 4.li9 3,t<34 273,72!:l,551 14,391,022 
\Vi t h out S tate guarantee ..... ···-····-· ....... ~ __ 1•:~ __ 1_,2_1_1 __ , 230,25!_·4_62_ ,_1_9,_2~~-X_,,_

1 

_________ _ 

Totals .... __ · ··-··············------······· GS 5,385 5.051 503,087,013 

1 

_ a3,6i6,::lO!J 

3,797 13,006,461 3,432 
15,886 14,290,165 11,771 

l\loun tain railways ••.••...•..... -............. . 12 30 I 30 

1 

22,58t!,606 1,2:34,407 
In Tunis an d Algiers ..••• •.• •• .. .. --·· .... .•. . 1 43 43 2,687,836 182,547 

TA BL E IL- T RAMWAYS 

NU MBER L ENGTH 

"' I Part ly o r E n• _o Enti rely tire ly Built In 
----------------- _::__ Elec tr ic Elec. _ ___ _ o_p_e_ra_t1_·o_n_ , ____ _ 

Cos t o f I 
Installat ion 

For passengers an d frei!!, ht with State gua ran tee _.. 81 
For passengers a nd freig h t w it hout State guarantee I 25 
F or pass~ng ers, taggage a nd pa rcel bu~i ness _______ , 22 
F or passeng ers only, in D epartment of Seine •...• • 1 11 
For pas~engers only, out : ide Department ol Seine ·I 56 

In T un,sand Alg iers ..•...••.. •• .• ••. ..... ••. • • •. 
1 

. . 

0 
4 
8 

10 
53 

0 
4 
8 
6 

47 

km . 
2,578 

436 
252 
459 

1,178 

k m. 
2,437 

411 
254 
613 

1,194 

214 

fr . 
132,053,357 
38,520,296 
33,692.833 

240,125,758 
317,982,061 

22,192,394 

6,739 27,296,626 5,455 

12,566 
4,245 

772,673 26,644 

GROSS R ECE IPTS EXPENSRS 

PeT;a";;k o fl 
Pe r km. of T ot al Total Track 

fr . fr . I fr. fr. 
7,679,593 3,151 7,196,846 2,953 
3,977,403 9,677 2,938,683 7,150 
4,117,813 16,212 3,529,240 13,895 

42,639,866 69,559 37,398,411 61,009 
41,133,133 31,479 30,635,417 25,679 

3,016,770 14,097 I 2,424,609 11,3::IO 

PBOPITS 

Total Perlcm. 
of Track 

fr. fr. 
1,384,561 365 
4,995,212 4,115 

6,379,773 1,2'i5 

461 7.34 15,92'Z 

PROFIT 

Per km. Total of Track 
-------

fr. fr. 
482,747 198 

,.038 .• ,., I 2,527 
588,/\73 2,317 

5,241,455 8,550 
10,497,7~6 8,800 

592,161 I 2,767 



NnvEMBER , , 1902.] STREET R A TLWAY JOURNAL. 

Convertible Interurban Cars 

The accompanying eng raving show s one of four convertible 
ca rs for intentrban service recently built for t he Manitowoc & 
Northern Traction Company, by th e St. Louis Car Company. 

the use of a trap can be enumerated briefly as follows: A pump 
will not lift water at a temperature exceedin g 2 1 2 <legs. , a r eturn 
trap will. A pumI) consumes a considerable amount of steam. 
For example, an ordinary duplex boiler-feed pump requires from 
90 lbs. to 120 lbs. of steam per horse-power hour. A common slide 

CAR FOR MANITOWOC & NORTHERN TRACTION COMPANY 

The cars have a steel channel bottom frame work, and are 
mounted on St. Louis Car Company's No. 23 truck. The car 
bodies are 3-4 ft., and the length of the ca rs over all is 45 ft. 
The roof is of the st eam coach pattern. Th e interior finish is 
mahogany throughout, and the cars are fitt ed with the St. Loui s 
Car Company's la test styl e of walkover seats. The cars are also 
equipped with the St. Loui s Car Company's arc h eadlight and 
interior arc lamps. 

These cars are also provided with smoking compartments in th e 
rear end, and are in great favor for trolley partie s. Th ey are let ­
tered "Manitowoc & Two Rivers Railway." 

' .. 
The Morehead Return Trap 

The Morehead return trap, which has given good results in a 
number of electric railway plants, is constructed of steel, th e 
heads and longitudinal seams being closely riveted 
and calked, to withstand any pressure carried on 
the boiler without breaking, which is impossibl e with 
cast-iron traps. It is the embodiment of simplicity, 
there being no rubber joints to blow out or leak, and 
and only one valve, which is on the outside. All 
working parts are on the outside , in plain sight and 
easily accessible. There is no ball or g lobe float in­
side the receiver to collaps e, leak , rust or stick. 

This trap is usually located 6 ft. or more above the 
water line of boiler. The water from the condensin g 
surfaces is forced by th e pressure of steam from b e­
hind, through a pipe lead;ng to the trap, with a 
swin g check valve close to the latt er. As soon as 
sufficient water has entered the rece iv er to overcom e 
the weight on the arm, the receiver ti lts down, all ow­
ing th e water to pass through the discharge pipe, at 
the same time opening th e steam valve, wh ich has a 
pipe connected with the dom e of the boiler. As soon 
as the r eceiver is empty it ti lt s back, as before, and 
again refills. The trap is prompt in opening and 
closing, its action being clue entirely to gravity, and 
wh en once set up it r equires no furth er attention . 
It takes water from th e condensing surfaces, whether 
they are above or below the wat er level in the boiler. 
It also supplies all the water ne eded in the boiler 
from th e main water pipe, providing there is enough 
pressure on the main to lift the water to the trap, 
thus performing the duties of a pump or an injector. 
It operates equally well with high or low pressure coils, or coils 
using exhaust steam, allowing no condensation to collect in 
them. 

Where a r eturn trap is not employed the usual way of handling 
cond ensation is by m eans o f a pump. The advantage s in favor of 

l'ahe eng in e se ldom co nsumes less than 40 !Ls. per horse-power. 
The l\Iorehead return trap con~umes less than 10 lbs. per horse­
power. Th e pressure is admitted to the surface of the wate r and 
is automatically shut off before the tank is empty. The steam used 
is only such as is condense d by th e latent heat passing from it into 
the water in the tank, which is all put back into the boiler. 

The ]\forehead return trap requires practically no attention; 
needs no lubrication ; will not race or run away; never sticks; is 
noiseless; requires little room and no fo undatio n. The trap is 
manufact ured by the American Blower Company, of D etroit, 
Mich. 

The l\Iontgomery (Ala.) Traction Company is laying its track 
on D exter Avenue, the principal street of thi s city. The line is 
practically completed to Pickett Springs, 4 miles no rth of Mont­
gomery. This company has five new first-class cars, and will start 
running regularly within ten days. \V. H. Ragland is the presi-

RETURN TRAP 

dent, and J ohn G. vVhite & Co., of New York, are the con­
tractors. The company is having difficulty in crossing the tracks 
of the Montgomery Street Railway; but it is presumed that all 
matter s of differe nc e between the two railways will be sati sfac­
torily se ttled wi thin a few days. 
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Johnson's Trolley Rdractor 

This de\'ice is intended to furnish protection to the overhead 
construction, tro ll ey poles and wheels by instan tly retracting the 
trolley about IS ins. below the wire whenever it gets off the line. 
It has operated successfully through severe storm s and IO degs. 
below zero without being out of service a minute. 

It is made entire ly of steel, is simple of construction, and every 
adj ustment can be made from the outside of th e car. 

Fig. I shows the retractor in position on t he dash of a car, 
connection being made with the regular troll ey rope by means of 
the clamp I , Fig. 2, the latt er cut showing the position when the 
trolley is retracted. 

The machine consists of rotatable casing, mounted in a suitable 
frame and containin g a tension ree l provided with an automatic 
adjustable locking device and a retractor arm of suitable length, 
receiving the power of the springs E through the medium of the 
arm F and yoke G. In Fig. I there is a maximum of spring power 
and a minimum of leHrage. In Fig. 2 the order is reversed, th e 
minimum of spring power and maximum of leverage at H , which 
in this machine gives 75 per ce nt more power in the last posit ion. 
As the r etractor springs can be wound up by the ratchets D to 
agree with the trolley-pole tension, th e vicious action of ttnneces-

ward pull of an inch or two is given on the trolley, the Joe.king 
device is th rown out of gea r and the troll ey can be manipulated 
with the utm ost freedom. After the troll ey is replaced on the 
wire the arm is rai se d to an upright position, and the locking 
device set in ac.tion, the small leve r being locked so that it 
cannot be tampered with . Fig. 3 illustrates the locking device, 
which permits the conductor to manipulate th e trolley with free­
dom. 

•• 
Plans of the American Car Company 

The purchase of the plant of th e American Car Company, 0£ St. 
Louis, by the J . G. Brill Company, of Philadelphia, was reported in 
September in the STREET RAILWAY JOURNAL. Th e reorganization 
recentl y effected included the election of an official board, com­
posed as fo ll ows: President , J ohn A. Brill; vice-president, 
Samuel M. Curwen; secretary and treasurer, James Rawle. 

It is the purpose of the new company to build th e cars and trucks 
of the Philadelphia house. Th e compani es will work conjointly, 

the St. Louis concern 
taking care of the West­
ern and Mexican busi-
nes s, which of late has so 
far exceeded · even the 
large capacity of the 
P hiladelphia plant that 
some such move as thi s 
was imperat ive. The Brill 
Company is particularly 
fort unate at this juncture 
to secure the affiliation of 
a plan t so admirably situ-
ated and well equipped. 

FIG. 3.­
LOCKING 

DEVICE @
I. 

, 

I 

The heavy special ma­
chinery for the manufac­
ture of th e solid forged 
truck fram es has been in­
crease d in the P hilade l­
phia shops to pro vide for 

, I 

l 

I 

_J 

the extension of busi­
ness. ·and for the present 
all the truck fr ames will 
be made th ere. The diffi­
culti es attendin g the pro­
cess necessi tates a force 
of men of long experi­
ence in handling these 
large and intricate forg­
ings. 

FIG. !.-RETRACTOR READY FOR SERVICE FIG. 2.-TROLLEY RETRACTED 

The high quality of 
material and workman­
ship and the minute at­
tention to every detail of 
manufacture which has 
always characteri zed the 
product of the Brill Com­
pany will be duplicated 
in the output of the 
American Car Company 
by the adoption of the 
same methods of employ­
ment of expert workmen, 
supervis ion by foremen 
of long experi ence ir. 
special lines, and by the 
intimate association in all 

sa.·y power on the start is obviated in case the harp should be 
pressed against the wire. 

The spring power at E is divided, and should one of the sp rings 
break it still leaves energy enough in the remaining o ne to get 
the trolley out of danger. It is claimed that th e breaking of both 
springs would merely change the machine into a trolley catcher, 
and that a broken spring can be replaced in three minutes with ­
out removing the device from the car. 

The action may be breifly described as follows: When the car 
is running and the troll ey is on the wire the tension-ree l accom­
modates the va riati ons in heights of lin e, but when the trolley 
jumps from the wire, a sudden upward movement of 3 ins. or 4 
ins. locks the reel and raises the latch C. Th e arm th en swings 
down like a movem ent of the human arm, and carries the tt olley 
with it, the reel remaining securely locked while in that position. 
But when a small lever, which is raised to an upright position be­
hind the button B, so that it can be readily found in the dark, 
is moved to the left about three-fourths of an inch, and a down-

matters on the part of the 
ufficia ls, themselves in ven tors and practically versed in everything 
connected with car and truck building. The American Car Com­
pany has commenced under the most favorable circumstances, 
and will undoubtedly be successful and prove a valuable extension 
of the parent conce rn . 

•• 
Electric Railway In Corea 

The elect ric rai lway in Corea, which was partly wrecked in I8g8. 
owing to the superst iti on of th e inhabitants , has been re-equipped 
by Messrs. Collbran & Bostwick, the owners, and a power station 
for the supply of current for the line as well as for lighting pm·­
poses, has been installed. The station is equipped with Babcock & 
W ilcox boil ers, and engines made by the Ball & Wood Company, 
of Erie. The road is about 9 mil es in length, with a 3-ft. 6-in. 
gage. 
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Systematic Protection of Fare Collections 

The deve lopment of interurban and suburban traffic in ~onjunc­
tion with street railways for city service, taken tog_ethe: with ~ther 
modern conditions which make it necessary for city Imes to 1~sue 
transfers, tickets, etc. , calls for a larger classification of c?llections 
from passengers carried than is now generally th7 practice. The 
O hm er Fare Register Company, of Dayton, Oh10, has r ecently 
perfected its new No. 3 machine, which is intended to meet these 
requirements. . 

With this register no trip cards are n ecessary, and no receipts 
o f any kind are punched or passed !rom one conductor to. another. 
When not in service the register 1s always locked, and_ 1t. cannot 
be operated until the individual key of one co_nd:1ctor 1~ m~erted 
in the register. After inserting the key the pnntmg d~v1ce ~s ~n­
locked and with the first printed statement taken, which will 111-

clude {he conductor's number, the register can then be operated. 
The conductor' s individual key must remain in the register as 
lono- as he has the car, and hi s number will be printed with the 
sta;ement taken every half trip. A t the finish of his run he re­
moves the key , and by so doing locks the register. T h e key can­
not be r emoved until the registration is complete and the mech­
anism returns ready for the registration of anoth er fare. The 
succeedino- conductor follows the same operation. 

For eas: and under standing of the operation of th e register a 
dupli cate of the r ecord given by this machine is sh?wn in Fig. I, 

in which fares a re recorded as indicated by the h eadmgs at the top 
of the respective columns. From this it is very easy to determine 
the total collections in detail for each conductor, thus, conductor 
34 is sh own to have coll ect ed 175 5-cent _fares, ~~ 3-cent far~s and 
37 2-cent fares, making a to tal of $14.19, 111 add1t10n to 102 tickets, 
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RECORD GIVEN BY REGISTER 

73 transfers and 7 passes. Conductor No. 19 has co)lected 105 S­
cent fares, 32 3-cent fares, and 22 10-cent fares, makmg a total of 
$8.41 in addition to 59 tickets , 46 transfers ~nd 5 passe_s. 

The printed figures a t the bottom are simply duphc~tes of the 
first and last impressions shown on the record, and tt ri:iay be 
optional with the management to have two or more copies for 
di stribution. It will be observed that the first statement was 
taken by the inspector March 4. A duplicate of this statement 
must be taken by the conductor entering the car on his fir st trip. 
In this case conductor No. 34 took the car at trip No. 1 and left 
it at beginning of trip No. 4. Conductor No. 19 succeeded No. 
34 at trip No. 4 and finished at the beginning of trip No. 6. Con­
ductor No. 25 succeeded No. 19 and finished at trip No. 9, when 
the car was run into the barn and inspector No. 2 took the last 
s tatement. 

The Ohmer register is considered by some t o b e designed par­
ticularly for interurban roads, but is claimed by th e manufacturers 
to be equally well adapted for large city lines. With one copy of 
the register record sent to the general office the work of each con­
ductor can be computed and entered without waiting for th e report 
of the local cashier or receiver. It g ives the company a complete 
statement of all transactions on each car and makes a most posi­
tive check over cashier as well as conductor. As the register 
contains duplicate reports of the day' s receipts, and as the cashier 
ha s only one, the other report can be r eferr ed to by th e managing 

office to ascertain if the cashier is faithful in hi s duty. With this 
system the cashier can be eliminated, the conductor making re­
ports directly to the company by depositing his collections _in a 
safe at the local station provided for the purpose. The register 
will keep a complete record of all the fares in the denominations 
in which they have b een received from passengers. 

-----.♦----

A Large Electric Truck for Italy 

What are said to be the largest and most powerful trucks ever 
built for electric se rvi ce are those of an order recently completed 
by the J. G. Brill Company, of Philadelphia, for _the Mediterranean 
Thomson-Houston Electric Company, of Pans, for use on the 
Milan-Gallarte Third-Rail Electric Railway, Italy. These trucks 
are considerably larger than the standard four-wheel steam rail­
road trucks and because of their solid forged frames and the 
strength and disposition of the springs, have a carryin_g capacity 
equal to the large six-wheelers used under the heaviest steam 
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HEAVY ELECTRIC TRUCK FOR MILAN 

coaches. It is interesting to note that enormous strength is ob­
tained without bulk. The type is the Brill No. 27-E. 

The frames are 12 ft. ½ in. long, and are composed of solid 
forged sides- that is, the side-bar, yokes and. extension~ are a 
single solid forging, angle-iron transoms, end pieces and tie-bars. 
The transoms. be sides having ends bent at right angles, each 
secured with two bolts to the side-bars, are further strengthened 
by brackets bolted to the side-bars with and to. the insides of_ the 
transoms. The end pieces are bent around the side-bar extens10ns 
and bolted thereto. Th e side -bars are 1¾ ins. thick and 7 ins. 
wide at the center. tape ring to 6 ins. at the yokes. The pedestals 
are 4 ins. thick and the extensions 1½ ins. 

The system of equalization combines a swing bolste~ an~ a 
cushioned connection with the frame by means of spnng-hnk 
suspended equalizing bars. These spring links are supported by 
the frame at points near the yokes, relieving the strain upon the 
frame and giving a wide suspension to the centrally borne load, 
theoretically and practically the correct method of equalization. 
Not only is the load distributed equally upon each wheel, but a 
leverage is obtained 111 favor of the frame against the whe_els and· 
brakes preventing tilting or kicking up, no matter how v10lently 
the br~kes are set. Another advantage of the cushioned side 
swing is the softness of contact of the wheel flanges wit~ the ~ail 
heads. The equalizing bars are 2½ ins. thick and s½ ms. wide 
at the center. Equalizer and box springs are heavy double coil, 
and triple elliptic springs carry the bolster. 

Outside brakes are connected with the upright levers by brake­
rods placed out side the wheel treads, allowing the entire width 
between the wheels for the motors. Extra large journal boxes 
have a strong lip for the bar holding the third-rail contact ap­
paratus. The total weight without wheels and axles is 7400 lbs.; 
wheel base, 7 ft.; gage, 4 ft. S¾ ins. between flanges; diameter of 
wheels, 41 ins.; length of axles, 7 ft. 3 13-16 ins.; journals, s¼ x 
9 1-16. G-E 55-H, 160-hp motors will be used, and the maximum 
speed will be about 62 miles per hour. Weight of empty car 
bodies 44,000 lbs. 

•• 
The practice of operating funeral cars has become quite com-

mon both on steam and ele ctric roads, and especially in the 
larg;r cities, where it is inconvenient and expensive to use car­
riages. It remained for an enterprising electric railway manager, 
however, to suggest that the trolley roads should go a step farther 
and lay out a burial ground or graveyard, ·thus ensuring a source 
of revenue to the company and affording the people an oppor­
tunity of visiting the last resting place of their dead friends and 
relatives as well as an inexpensive and convenient method of 
attending the funeral Daily newspaper paragraphers, no doubt_, 
will find this a very attractive subject, but when they have ex­
hausted it others will doubtless recognize in it a very sensible 
movement. Many of the discomforts that attend the burial of the 
dead will be eliminated by the adoption of this plan 

• 
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Pure Copper Trolley Wheel 

The acco mpanying illustration shows the 1902 model of the 
6-in. pure copper t rolley wheel manufactured by the Process 
Copper & Brass Company, of Boston', of which T . Raymond 
Pierce is sales agen t. This wheel can be us ed in connection with 
all types of overhead wires, but is design ed especially for high 
speed roads, and it is stated will t ake all frogs and switches and 
do the work accompli sh ed by a 4½ -in. wheel with less than half 
the wea r. 

This wh eel, as well as the Process Copper & Brass 4½ -in. 
wheel, is mad e by a special process, which tough ens th e copper , 

PURE COPPER TROLLEY WHEEL 

and the co mpany guarantees t hat it will outwear by 50 per cent 
the ordinary composition wheel , while th e cost is only 25 per cent 
more. T he wheel is of a special design, such as has b een fo und 
to be most desirable, and is in use on about fif ty roads throughout 
the coun try . 

___ _._~. -~--

BalI-Bearing Trolley Base 

T he accompanying illust ration shows a new typ e of tro lley bast, 
des igned to give the maximum amount of hori zontal fl exibili ty 
so as to enable the troll ey wh eel to fo llow eas ily any varia ti ons 
in the alignm ent of the trolley wire. As wi ll be se en , this is ac­
complished by the use of ball bearings, and it is claimed that th e 
fric tion on the pole and on the t rolley wire are m uch reduced, 
that the strain on each is grea tly relieved, especially at the curves, 
and hence the principal cause of th e t roll ey wheel leaving the 
wi r e_ is eliminated. 

The base is made of cast steel~ and the two sets of grooves in the 

BALL-BEARING TROLLEY BASE 

base a re case hardened. The arrangement of the base is compact, 
so that there is no increase in height in the base illustrated over 
the standard trolley base. The weight of the base is in th e neigh­
borhood of 75 lbs. The base was exhibited at t he D etroit con­
vention by the Detroit Trolley & Manufact uring Company, which 
is manufac turing the device. The Eastern sell ing agency for the 
base has been secured by the General Supply Company, of 40 
J oh n Street, New York. 

---+♦+ ---

A Quick Repair Job 

The Massachusetts Chemical Company recently received the 
fo llowing story of rapid repair work from a young factory elec­
trician located in Western New York. 

Th e proposit ion was a 60-hp 500-volt direct-current motor, 

which had given a good deal of trouble , as it had been insulated 
with supreme indifference to common sense. The armature coils 
had been dipped once in shellac, baked, dipped in linseed oil var­
nish, baked again, assembled and painted with some black varnish. 
The fi elds had been dipped in black paint, baked, taped with 
strips of duck, shellacked and finally painted black. 

The persistent leakages in the armature had been taken care of 
by frequently heating it with the current and then dipping it in 
armalac. On several occasions short circuits, which had been 
caused by chafing of the crossed windings, had been temporarily 
stopped by liftin g the wire slightly and jamming in a bit of cotton 
waste which had just been saturat ed with armalac. In the present 
instance, under the expansion of a heavy overload one of the bind­
ing bands burst, and before the machine could be stopped the 
a rmature and fo ur fi elds were badly smashed. Export orders were 
behind, transatlantic cables were demanding immediate deliveries, , 
and the cessatio n of work by that machine meant idleness for 
$75,000 capital and fifty operatives. 

The smash occurred at 2 p. m. , and by a hasty consultation the 
fac tory committee decided that as the sending of the repair job 
to a repair shop would entail a delay of at least a week , at an ex­
pense of $200 and a net loss of at least $r ,ooo, it would take a 
chance and try to patch up the machine as it stoo d. Armature 
and fi elds were quickly rem oved, two men detailed on each piece. 
and the work of s tripping the fi elds begun. The armature ab ­
rasio ns were mended by pryin g out th e coils and covering the 
denuded wires with the very thinnest of armalac tape, cut on th e 
bias. It was ' 'putterin g" work, but at I o 'clock the next morn ­
ing all th e breaks were covered and tested out 0 . K. with the cur­
rent. The arm ature was then se t back on it s bearings and the new 
bands put in place, turnin g the armature by h2nd. 

A pail of water r es ist ance had been go t ready long before , and 
th e current was admitted into th e armature until it was hot. The 
arm ature was then put on wooden horses and turned over slowly 
with one-third of its diam eter in a soap-box (made temporarily 
tigh t with shellac and sand) and full of armalac. The old windings 
soaked up the insulating material , and the operation was con­
tinu ed until th e armature was nearly cool. The soap-box was then 
taken away and th e slow turning was continued, to make the com ­
po und dry in an evenly distribut ed state, until the fi elds had been 
pu t in position. 

T he work on th e fi elds had bee n of an especially exasperating 
character. Th ey were of mall wire, and at least a dozen wires on 
each fi eld had bee n smashed. Th e work of soldering th em and 
putting each one int o a littl e t rough of fin e armalac tape was a 
long one. They were then heated with the current and sent into 
the dippin g tank, then wound with thin bias armalac tape painted 
with armalac, wound with thin bias a rmalac duck, r¾ ins. wide, 
and again painted. Before morning the motor was left runnin g 
under the eye of the night man. The motor is running yet , 
though there is a swelling on all four fi elds. The rush orders are 
fill ed, a heavy expense bill was avoided and the motor will not be 
disturbed until J anuary, when it will get another baptism in the 
soap-box. 

----- ·~· ---

A Take-Up Device for Steam Engine Indicators 

T he great trouble experienced when using the detent on the 
steam engine indicator is that of the slack given up by the cord 
between the paper drum and reducing bushing on wheel. This 
slack, if not properly guided when throwing on the detent is liable 
to get foul , and a device has been brought out by James L: Robert­
~on & Sons, of New York, to take up this slack. 

I t consist s of a short horizontal arm, at one end of which is a 
verti cal bearing, in which sets a steel pillar on the upper end of 
which ther e is a frame holding a double set of loose steel rollers, 
be tween these th e cord from paper drum passes. On the lower 
end of vertical pillar there is a light spiral spring enclosed. This 
sprin g causes upper fram e to revolve when cord becomes slack, 
and is so arranged that cord winds on fram e, to be given up again 
when t ension is applied. The obj ect of the device is to permit 
the operator t o take as many cards as desired without unhooking 
from the crosshead or stopping the engine, no matter what speed. 
Thi s, of course, pertains to indicators that are fitted with a detent 
and using a direct-connected reducing motion, the latter being the 
most popular in modern engineering practice. 

Where an indicator is used in connection with pendulum, lazy 
tongs or reducing motion attached to engine frame, not so much 
trouble arises, and generally a rubber band b employed to take 
care of slack cord, which works fairly well. In this case the take­
up device is in the shape of a regular guide pulley to connect di­
rect to indicator. The guide pulley is removed and this put in its 
place, wound up, and it is ready for use, and immediately the 
detent is engaged it picks up imtantly what slack cord occurs. 
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London Letter 

( From Our Regular Correspondent.) 
The tramway system of the city of L eeds may be taken as a very 

typical one of the best condit ions which exist in Great Britain. 
There are over 20,000 acres within the city boundaries, and up to 
the present the policy of the Corporation has been not to go out­
side the var ious boundaries. Gradual increases in the number and 
length of lines within these boundaries are being carried forward 
as fas t as street improvements, which arc also in active progress, will 
permit. At present there arc now 77 miles of track, or 40½ miles of 
street open for public traffic. The Corporation has 245 cars in 
stock, and from 183 to 230 are in operation as required. 

Seven mil es of track were granted in the last sess ion of Parli::i­
ment, and proposals for extensions of routes and for new routes 
which, if adopted, will amount to 9 miles additional, are presently 
being considered by the tramways committee. These additions, 
with those already sanctioned, will enable the lines to come into 
immediate contact at the various boundaries with lines already 
sanctioned in other townships, such as Bradford, Halifax, etc., as 
well as with the lines of the British Electric Traction Company 
from Dewsbury, etc. 

Unfortunately, in Bradford and Halifax the gage is different 
from that of Leeds, which is 4 ft. 8½ ins.; consequently running 
powers cannot be arranged, but common waiting rooms and 
timing cars to meet are arranged by the various corporations. The 
routes are arranged to pass from one extreme of the city right 
through t he center to the other, so there is very little switching on 
to oth er lines in the center, and thus congestion is avoided. The 
fares are graded on distance and average about 2 miles for rd. At 
present the box system of collection is in operation, but under the 
new management this and other obsolete, or practically obsolete. 
me thods will no doubt be dispensed with and more up-to-date 
pract ice adopted. 

The tramways department is just on the point of vacating the 
old premises in Bow Lane, which have been the location of the 
tramways department since taking over the lines in 1894, and pre­
Yiously of the company for about twenty years, to very large and 
handsome offices in City Square. This change, which has been 
necessitated by the rapid growth of the departent, will no doubt 
enable the staff to carry out its duties better and further the re­
organizat ion of the department. 

All the current is at present being furnished from one power 
station, which is very centrally situated on the banks of the River 
A.ire. The equipment at the power station consists of two engines 
fro m J. Fowler & Co. of 1300 hp each, three engines from Hick, 
Hargreaves & Co. of 1450 hp each, two generators from Green­
wood & Batley of 750 kw each, three generators from Electric 
Construction Company of 850 kw each, twelve boiler& from Clay­
ton, Son & Co., of Lancashire type, of 400 hp each, stokers by 
Bennis & Co., two coal elevators by Graham, Morton & Co., a 
switchboard by J. Fowler & Co., three boosters from Greenwood 
& Batley of 300 amps. each, two boosters from Mather & Platt of 
600 amps. each, and one turbine from Parsons of 250 kw. 

The cost of power per unit during the last year was .38d. This 
sum includes all the station operation and maintenance expenses. 

As showing the development of traffic, it may be noted that the 
increase from March 25 to Sept. 6 is £20,773-3-10 on a total income 
of £ 124,682-0-3, or equal to a weekly increase of £883-19-3. . 

As is now well known, the whole system of the Leeds tramways 
is under the management of J. B. Hamilton, who was appointed 
general manager early in this year and took over the management 
the first of April. Mr. Hamilton has already inaugurated many 
improvements in the traffic problem, and better result~ in car mile 
receipts are already in clear evidence, and everything so far shows 
that his appointment has been a good one for th e tramway depart­
ment. 

The Harrogate Corporation having decided to introduce tram­
ways into the borough, the committee appointed to consider the 
matter has now drawn up a scheme as to the routes. T he pro­
posed routes include from Oatlands Mount, on the south· of the 
borough, to Little Wonder and Bilton, on the north. and to Star­
beck, on the east. Electricity from the corporation's own works 
will be the motive power, and each of the routes will enable the 
cars to run through the center of the town. 

At a meeting of the L iverpool tramway committee it was stated 
that the general manager of the tramways (Mr. Bellamy) had de­
signed and produced a car with the upper deck covered in. The 
roof of the cover was 6 ft. 2 ins. from the deck, and consisted of ;; 
light frame, principally of steel work and canvas at the side and 
the top, to be moved easily in sections. The whole could be ad­
justed in half a minute. It has the additional advantage of re­
moving the trolley standard to the outside of the cover. So fa r 

from losing seating accommodation, the new car would give some 
ten additional sea ts for passengers. While abolishing overcrowd­
ing outside and limiting it inside, the cars would carry seventy­
three passengers. It was proposed to apply the system to thirty 
cars that were now on order and to twelve that were approaching 
completion in the works of the committee, which would test the 
practical value of the new arrangement. No part of the invention 
was to be patented, and it would be available for the whole tram­
way world without anything in the way of royalties. 

Hampstead is well in the throes of work in connection with the 
construction of the Hampstead & Charing Cross Electric Railway. 

. The junction of Adelaide Road and Haverstock Hill presents a 
busy scene, and this point wi ll be one of the chief centers of the 
excavating work. The work at present being done is that author­
ized under the old acts, which will be available for the new scheme. 
For the upper part of Hampstead, where derper levels and slight 
deviations are being sought for the tunnels and the extension to 
Golder's Green, a delay is necessitated till the new bills are passed. 
The contractors for the work are Messrs. Price & Reeves, who 
constructed a portion of the Central London Railway. 

Satisfactory progress has been made since the recommencement 
of operations upon the new subway that is to connect Waterloo 
Station and Baker Street. At the present time only about one 
and a half miles of single tunnel remain to be constructed, so that 
three-fourths of the subway between the points named are now 
fini shed. Lift shafts are already completed at ·waterloo, Piccadilly 
Circus and Baker Street and a similar shaft at Oxford Circus is 
now started. Staircase ;hafts at Waterloo and Oxford Circus are 
sunk, and the booking hall at Waterloo is covered in, ready for 
internal fittings. Land for all the station sites is in the possession 
of the company, with the sole exception of that in Trafalg~r 
Square , and as financial difficulties are now removed there 1s 
reason for hoping that tht2 works will be pushed to a speedy con­
clusion. 

The linkino- up of a score of mining and manufacturing towns 
and villages in South Lancashire by the South Lancashire Elec­
trical Tramways Company is proceeding apace. The entire sys­
tem, with its various junctions and branches, will cover nearly 8o 
miles, and, inclusive of equipment, will entail an outlay of nearly 
£1,500,000. The lines will run from Parr, near St. Helens, 
to Swinton and Eccles, where connections will be made with the 
Salford Corporation's system. Among other places which will 
be tapped by the South Lancashire Company are Newton-le-Wil­
lows, Haydock, Lawton, Leigh, Tyldersley, Atherton, Little Hull­
ton, Astley, Boothtown, Worsley and Walkden. 

On the invitation of the assistant secretary of the Board of 
Trade, representatives of corporations and companies operating 
tramways had a meeting recently with representatives of the 
Board of Trade and of the home office at Whitehall Gardens, 
Westminster. The subject of conference was the proposed Board · 
of Trade regulations, especially with regard to carrying a red light 
on the rear of all cars. Mr. Young, Glasgow, made the opening 
statement, and was followed by the representatives of Manchester, 
Newcastle, Liverpool, Cardiff, Hull, Leeds, etc., and also by Mr. 
Sellon for the operating companies. It was pointed out that at 
night electric tramway cars of the present day present such a 
blaze of light that a red rear light was quite unnecessary, and, fur­
ther, that on account of the adoption on all large systems of dis­
tinctive route colors, with lights at night colored to correspond, 
a regulation requiring a red light on the rear of every car would 
be so confusing as practically to do away with the system of dis­
tinguishing route colors, which have been found so popular and 
convenient wherever adopted. Sir Herbert J eykil, for the Board 
of Trade, explained at the outset that since the suggestion had 
come from the home office, and his department had no speciaTI 
views on the matter, he would allow Mr. Cunninghame, as repre­
senting the home office, to deal with it. Mr. Cunninghame, after 
hearing the various speakers, said, in effect, that hi5 department 
had no desire whatever to fetter or harass electric tramways, but 
quite the opposite. Their idea, if it could be carried out, was to 
have all road and street vehicles carrying a red light on tht> rear. 
He saw, however, from what had been put forward bv the deputa­
tion, that there might be a difficu lty in making such a rule quite 
general, and, in any case, they would now consider whether elec­
tric tramway cars should be excepted in the event of such a rule 
as proposed being adopted. He mentioned that in any case the 
home office would not deal with the rules applicable to Scotland. 
so that his friends from the No rth might have any lights which 
suited them so far as they were concerned. 

Mr. Challenger, the traffic manager of the Bristol Tramways 
Company, has adopted a new means of safely ventilating the cars 
during hot weather. When the cars are traveling at full speed, 
to have the front doors wide open causes a strong current of air 
to rush thro ugh the car. Mr. Challenger has had the whole of the-
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cars which are provided with double doors fi tted with brass rods. 
which hang from the handles of the doors, and which are pro­
vided with slots at intervals, and these are so arranged that the 
driver can secure the doors a li ttle way open, the opening varying 
within several inches, according to passengers' requirements. It 
is found that a very small opening on the hottest day allows ample 
fresh air to enter and obviates the excessive and dangerous cur­
rent inevi table when the ventilation was not so easily i egulated. 

The Mayor, aldermen and burgesses of the county borough of 
Croydon intend, subject to the approval of the Board of Trade to 
lease to the British E lectric Traction Company, Ltd., or their 'ap­
proved nominees, the existing tramways running from the Red 
Deer to the borough boundary at Purley, from the T hornton 
~eath Pond to the borough boundary at Norbury, and from Sta­
tion. Road, West Croydon, at its junction wi th North End, along 
Stat10n Road and \Vellesley Road to its junction wi th Whitehorse 
Road, for the term of eighteen years and seven calendar mo nth:i 
from June 1, 1902. 

It is now possible to go to Twickenham Bridge by the London 
United Electric Tramways. Then there are the authorized ex­
tensions of the electrical tramways to Hampton Court, Thames 
Ditton, Surbito n, Hook, Maiden, Cromford and as far as Ux­
bridge. The fa res fro m Hammersmith to Hounslow a distance of 
8½ miles, are 4d.; to Twickenham, 4d.; Shephe;d' s Bush to 
Southall, 3d. In each of these cases workmen's tickets are issued 
by certain trains at rd. the journey. It is possible for a wo rkman 
to trave l from Southall to the Bank, a distance of 14½ miles for 
2d. T he opening of the new Twinkenham route has proved in• 
t~nsely popular, as the route passes through most interes ting and 
pictnresque country and was a famous drive in the old coaching 
days. 

C. M. Atki_nson, ~tipendiary magistrate for the city of Leeds, 
yeste rday delivered Judgment in the case in wh ich a Leeds tram 
car conductor was summoned by the police fo r overloading his 
car on the occasion of the recent lifeboat procession. The town 
clerk, Vv. J. Reev es, prosecuted on behalf of the police, and the 
defendant was represented by W. Wright, instructed by the Gas 
Workers and General Laborers' Union. At the out~et the town 
clerk stated that when the case was last be fore the court it was 
adjourned in order that he might ascertain what position the cor­
poration was going to take 11nder the tramways act of 1870. After 
fully discussing th e matter the corporation had decided that they 
would not for the purpose in question-the prevention of over­
crowding-make any by-laws under section 48 of the act but 
would deal with the matter only as undertakers under secti;n 46, 
as they would thus_ be able to exercise g reater powers in this way 
than would otheryvi~e be the case. The learned stipendiary magis­
trate expressed his mdebtedness to the town clerk for his informa­
tion, which, however, did not affect the present case as he had 
only to deal with the statutes and by-laws in force when the case 
was_ before the court. In the course of a lengthy judgment Mr. 
Atkmson allud ed to the powers possessed by the corporation for 
licensing and regulating hackney carriages, omnibuses, etc., and 
said the same powers extended also to tramways. In 1875, when 
~he tram s we:e. i!1 the hands of a. private company, a by-law was 
m force prohib1t111g the conductor from allowing any person be­
yond the l icensed number "to enter or mount or remain in or 
upon any part of a carriage." The corporation subsequently pur­
chased the undert~l~ing and beco~e invested with all the rights, 
powers and authorities of the origmal promoters, and if the by-law 
-yvas enforceable against a conductor in the service of the company 
1t would be enforceable against the present defendant. It was now 
suggested that, as the corporation had not enacted a by-law in re­
lation to_ tramways similar to that relating to hackney carriages 
and ommbuses, consequently they did not possess and never had 
possessed, th_e right to impose a limitation on the' number of pas­
sengers earned, and ·therefore that the by-law under which the 
information was laid was useless and unenforceable. He was 
glad he was not constrained to adopt this view and he would 
t~e refore convict the defen~ant, subject to its bein~ proved that he 
did allow more than the licensed number to remain on the car· 
but as the man acted under express instructions, and this was onl; 
a test case, he should only impose a nominal penalty of 5s. 

A. C. S. 
----♦----

The Columbus, Buckeye L~ke & Newark Traction Company, 
the Columbus, London & Sprmgfield, th e Dayton, Springfield & 
Urbana. th e Colum bus, Grove City & Southwestern, the Spring­
fi eld & Western. and the Cincinnati, L ebanon & Dayton Railways , 
a ll of which are co ntrolled by Tucker, Anth ony & Co., and A. E. 
Appleyard, of Boston, have placed on sale at their several offices 
mileage books for 500 and rooo miles, good an any road of the 
system. The books are sold at the rate of r¼ cents per mile, and 
can be used by any member of the family purchasing the book. 

Letter from Italy 

(From Our Regular Correspondent.) 

The Italian government has at last granted permission to begin 
electric operation on the Valtellina Railway lines from Colico to 
Sondrio and Colico to Chiavenna, which have already been described 
in the columns of the STREET RAILWAY JouRNAL as equipped by 
Ganz & Company, of Budapest, on their high-tension three-phase 
system. Tests and experiments on these lines have been made for 
sev~ral months, and the last tests were so satisfactory that the 
Italian government decided to grant permission to start electric 
operation. Among other experiments one of the most interesting 
was the fire test, which consisted in cutting off one of the trolley' ., 
wires and letting it fa ll on top of the car. It was expected that 
the car would burn at once, but the safety devices operated so satis ­
factorily that nothing of the kind happened. The line from Lecco to 
Colico has not yet been completed, but in a few weeks it will b-~ 
ready fo r electric operation. 

The Milan-Gallarate Railway has been equipped with an auto­
mat ic block system as a result of the collision which took place 
a fe w weeks ago. 

The E dison Electric Company, of Milan, which is operating the 
~treet car system of the city, is gradually substituting brass hand 
wheels for the ordinary handles of the mechanical brakes of its 
c~rs. T hese hand wheels, about 12 ins. in diameter, are placed ver­
tically, connected through gearing to the vertical rod of the brake, 
and are operated by the motorman with the aid of a brass handle. 
T his new system seems to be more satisfactory than the old one, 
and motormen are satisfied with it, as it permits them to utilize the 
weight of the body in applying the braking power. The wheel is 
removed with the controller handle when the car is at the end of 
it!' run. 

The sum collected for the sufferers of Martinique amounts to 
22,000 lire ($4,400). Through the initiative of the local press on 
the Sunday following. the terrible accident of the Antilles the cars 
were smartly arranged with Italian and French flags and the words 
"oggi-tutti in tram" ( to-day everybody is to ride in the tramways) 
were displayed in large letters on both sides of the car. Be­
sides the usual 2-cent tickets, passengers were invited to buy an ad­
ditional 2-cent ticket for the benefit of the sufferers. Upon these 
extraordinary tickets was printed, " Pro Ankle." 

T he new experiment of using post office boxes, for letters only, 
secured to the street ca rs in Milan is giving very good results, and 
the boxes prove so useful to the public that Mr. Galimberti the 
Italian minister of post and telegraph, has decided to adopt the' new 
system all over the peninsula wherever street cars are installed. 

T he proposal of Messrs. Cook to construct a light electric railway 
connecting the Naples street railway system to the lower station 
of the existing cable road, is assuming practical shape, and work 
has commenced. T he line, which is intended to afford facilities 
to the 50,000 tourists visiting the crater annually, starts from 
Pugliano, at the foot of the mountain. The power station contains 
two gas engines of 90 hp. each, coupled to two direct-current 
?"enerators feed ing the line at 550 volts. The design of the plant 
1s due to M r. Strub; the contract for the electrical equipment has 
been secured by the Brown & Boveri Electric Company. The gas 
engines were fu rnished by the Winterthur Maschinenbau Company. 
The faculty of science in the University of Naples forwarded to 
the Italian. government a protest against the construction of this 
railway, which is running in close proximity to the Royal Observa­
tory, and, therefore, would seriously interfere with seismic observa­
tion and records. 

T he employees of the F lorence Street Railway Company joined 
the general strike of the working classes of the city numberin~ 
T 5,000 people, and which lasted over a week. 

T he Spezia E lectric Railway, in spite of the critical financial situ­
ation of the Helios Company, of Cologne, has at last been completed 
and begun operation. A number of years ago the Helios Company, 
of Col?gne ( Germany), secured the concession for constructing and 
operatmg an electric tramway in Catania (Sicily) and one in 
Como (Lombardy). On account of th e critical situation referred 
to, the construction work on both has been suspended. A verv 
heavy fine is to be charged to the H elios Company by the Catani;t 
m11nicipality. as the time limit stipulated for completion of the 
work has expired. 

~ lectric locomotives do not seem to be favored for hauling 
trams through the Gotthard tunnel between Italy and Switzerland. 
During the last tr ip of the Italian King to Germany the steam 
locomotives of the royal train were fitt.ed with the new Langer' .~ 
smoke destroyer, wh ich is giving sati sfactory resu1ts. This 
apparatus has now been working for some time in several Swiss 
mountain railways, viz., on the Thun-See, Viege-Zermatt, Righi 
and Central Bahn lines. 
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NEWS OF T HE WEEK 

The Ever Exacting Public 
In Birmingham there is a striking exam ple of t h e inconsistency 

of th e gener al public: W hen the Birmingham Ra il way, Light & 
Power Com pany put into operat ion its transfer system last month 
the sale of books of roo t ickets for $4 was stopped. The suburban­
ites h ave b een g rea tly di stressed because of this, and at a meeting 
h eld a few days ago protested and passed a set of resolutions 
calling o n the company to retu rn to the sale of books, if pos­
sible. President J emison, of the company, heard them patiently, 
and t old th em th e company could not po ssibly sell tickets at the 
reduced ra te a nd g rant t ransfers also. He sa id the company would 
take o ff the transfers and begin again to sell tickets at ·the 
reduced rat e, if the people so desi red. T h ere will be no profit in 
th e street ra ilway se rvice of th e company, Mr. J emison declares, 
if transfers a re g ranted and tickets are so ld at the reduced rate. 

Indianapolis as an Interurban Railway Center 

Indianapolis is rapidly coming to th e fo r e as an interurban rail­
way center , and will , b efore lo n g, compare favo rab ly with Detroit 
and Cleveland, if it docs not actually ou tstrip them. Already six 
lines enter the city , and within one yea r th is number will be in­
creased to eleven, which will a ll en te r o ne great terminal station. 
The lines now entering the city a re the U nion T raction Company, 
the Indianapolis, Shelbyville & Southeastern Railway, which will 
later connect with Cincinnati ; the Indianapolis & Greenfield Rail­
way, which will be ext ended to Richmo nd and thence to Cin­
cinnati ; the Indianapolis & Plai nfi eld R ai lway, which will , when 
completed, tap the coal fi elds of Sull ivan and adj oining counties; 
th e Indianapolis & M artinsville Railway, wh ich may be extended to 
Bloomington ; the Indianapoli s, Greenwood & F ranklin Railroad, 
which will be extended t o Columbus n ext year. Of the projected 
electric lines alr eady being built the Indianapolis Northern Trac­
tion Company is probably t he most importan t. This is a branch 
of the Union Traction Company, and will invade the Lake Erie 
territory. This will come to Indian apol is by way of Kokomo, 
Tipton and N obl esville. A nother im portant line will connect 
Indianapolis, by way o f Leban o n, with Lafayette. In addition to 
thi s there are n ow coming into th e Union Station sixteen steam 
railroad lines. 

lhe Hudson Valley Strike 

A m eeting of the d irectors of the Hudson Valley Railway Com­
pany was h eld in New Y o rk city on Oct. 3, at which the action 
taken by th e officials of the road in t he strike was indorsed. The 
directo rs p r esent were J ohn W. Herbert, Addison B. Colvin, 
George B. Wilson, G. Tracy Rogers, Lewis W. Emerson, Watson 
N. Sprague, Charles E. Brisban, Peter McCarthy, George E. 
Green and J ohn McNamara. John W. Herbert, who is Mayor of 
H elmetta, N. J., was elected vice-president of the company to 
succeed J. A. Powers, resigned; J. A. Kellogg, of Glens Falls, was 
chosen secretary and counsel to the company, and George H. 
Helms, president of the American Snuff Company, of New York, 
was elected a director to succeed Thomas O'Co nnor, resign ed. 
The following resolution was passed: "Resolved, That the action 
heretofore taken by the president and gen eral manag er in r elation 
to the matters growing out o f the diffi culties with our la te em­
ployees be and it is hereby approved, and they ar e hc.reby 
authorized to operate cars o n th e several divisions of the road by 
the employment of competen t operators on such te rms a s they 
may de em proper and just." 

The striker s, having rej ected a ll offers to sett le by arbit ration all 
questions in di spute, and h aving undert aken to di cta t e th eir own 
terms for r einstatem ent , th e co ntentio n is likely t o continue fo r 
some time t o come, and may lead t o furth er acts o f vio lence on the 
part of the lawless elem ent. T here ar e n o visibl e prospects for a 
settlem ent , as neither side is making any m ove toward arbitratio n. 
and the citizens' m ovem ent for an adjustm ent of th e differei ces 
has fa llen through. 

Improvements at Nashville - The Defeat of the City 

The plans of the Nashville Street Railway Company for the im­
provements that are to be made in the system, now that an agree­
ment has been reached with the city, call for the complete recon­
struction of the system. It is planned to relay nearly 40 miles of 
old track and to extend practically all the old lines. The Buena 
Vista line wi ll be extended beyond the city limits out the Hydes 
Ferry Pike for some distance, opening up a large new territory, 
c1nd the J efferson Street line will be extended to the city limits, 
and on to West Nash ville, a c.1stance of about 2 miles, giving car 
service to the Clifton and Mt. Nebo. 

In the West End the West Nashville line will be douLl e tracked 
and the Church Street line will be extended out the Rich~ 
land Pike to the Continental Park. The Overton Street 
fine will be ent irely abandoned, and the Kayne Avenue 
line extended for more than a mile beyond its present 
terminu s. Th e improvements in South Nashville will be the 
most sweeping of any division of tI-ie city. The Wharf Avenue line 
will be straightened so as to nm directly out Wharf Avenue and 
Fillmore Street to Mt. Olivet and Mt. Calvary Cemeteries. The 
Fairfield line will be extended for a little more than a mile out the 
Murfree sboro Pike to Jim Town. All the other South Nashville 
lines will be straightened and improved, and a new line will be 
built in thi s section. In East Nashville the Lischey Avenue line 
will be extended to the city limits, and probably beyond, and the 
rracks of all th e lin es will be greatly improved. Fatherland Street 
will be double-tracked to the city limits, as will also the ends of the 
·woodland Street line. A new line may be built to serve the 
section southwest of Vanderbilt University «nd the Hillsboro Pike 
neighborhood, but it has not yet been mapped out. A new power 
house is now being constructed. · 

In the settlement of the controversy between the city of Nashville 
and the Nashville Street Railway Company, mention of which was 
made in th e STREET RAILWAY JOURNAL for Oct. 18, there is fur­
nished an example of the almost disastrous results that followed 
a war of extermination by the city on the company operating the 
street railways of the city. Both sides to the cont~oversy, ot 
necessity, made concessions before the settlement was effected. It 
would seem, however, that the company marched out of the fray 
triumphant, for the main contention of the city-the fight on the 
charter rights of the company-was waived by the city. In fact, 
it would seem that the ultra-conservative guardians of the public 
rights, after inflictin g on the innocent population untold misery 
because of the inadequate railway service, emerged from the fray 
with the main contention waived in favor of the company. 

Ao Im portant Ruling in Massachusetts 

The Railroad Commissioners of Massachusetts have recently 
handed down their decision on the petition of the Greenfield, 
Deerfield & Northampton Street Railway Company for a grant of 
location in Whately. It is the first case of its character to 
emanate from them, being rendered under recently enacted pro­
visions of the law, and is considered an important ruling. 

The petition of the company for a location was brought under 
Section II, Chapter II2, Revised Laws, and at the hearing, given 
after due notice to the Selectmen and to all persons owning real 
estate abutting upon the way in which the location was asked. 
two of the Selectmen and oth er residents arpeared as remon­
strants. Now, the statute, in certa in cases, empowers the Rail­
road Commissioners to grant a locatio n in a city or town in order 
to connect existing locations in adj o ining towns, and the petitioner 
claimed that the statute 2ppli ed iu this case for the reason that its 
petition to the Selectmen of W hately for an original location was 
neith er granted nor refus ed wi th in t h ree months after the filing 
th ereof, and also for the reason th at the location which was finally 
granted by th e Selectmen was declined by the company. The 
rem onstrants insisted that th e Selectm en acted within the required 
time, and th at a loca ti on h avi ng been g ranted the Railroad Com­
missioners have no jurisdiction. T he company filed its petition 
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with the Selectmen of Whately March 13, 1902, and on May 31 the 
Selectmen notified the company in writing that they would grant 
a location provided the company would build a certain branch 
track. On June 5 the attorneys of the company submitted to the 
Selectmen a form for order or location, and on June 7 the Select­
men held a meeting at which the chairman said that he was ready 
to sign the order of location in the form submitted. The other 
two members said that before they signed the order they would 
like to inquire further in reference to conditions and restrictions. 
Inquiries were subsequently made by th em, as a result of which 
certain additional conditions were embodied in the order of 
location. This order bears date June 7, but was not signed until 
June 26. No vote was passed or action taken or meeting held by 
the Selectmen after June- 7 until June 26. In their decision the 
Railroad Commissio_ners say: 

We find, therefore, as a matter of fact, that th e Selectmen did not either 
grant or refuse the location wi thin three L,onths after the filing of the 
petition. \1/e are also of the opinion that tl] e board would have jurisdiction 
had the grant of location been made within the statutory time. The literal 
wording of the statute supports this construction, and it is easily conceivable 
that the Legislature may have had in mind ca~es where a grant of location is 
accompanied by conditions which m: ke it equivalent to a refusal of location, 
and this without bad faith or improper conduct on the part of anybody. 
'lhe promoters of this enterprise contemplated a railway between the town 
of Greenfield and City of Northampton, through the interveping towns of 
Deerfield, ll'hately and Hatfield. In planning it, it was necessary for the 
company to study economy in construction, safety in operation, and the ace Jm­
modation of the largest number of probable pc:trons. The route selected calls 
for the smallest capitalization, avoids railroad crossings, and affords on the 
whole the largest accommodation to the di!ferent communities in the towns 
through which the railway is to pass. The necessary locations have been 
secured with the single exception of the one asked in Whately. Giving due 
weight to the natural and proper wish of the Selectmen of Whately to secure 
a ll possible advantages for their townspeople, we do not believe it consistent 
with the public welfare to now bind the company to the construction two 
years hence of 2½ miles of railway with so httle assurance that conditions 
will then justify an expenditure which is admittedly unwarranted at the 
present time. It is enough to require the company to build the extension 
as soon as circumstances warrant the outlay. To secure the best service for 
the largest traveling public we ,eel that public necessity and convenience de­
mand that the location asked be granted 1 o this petitioner to connect the 
locations which it has in the adjoining towns, and we so find. It is accordingly 
ordered, that the re be hereby granted to the Greenfield, Deerfield & Northamp­
ton Street Railway Company a location for the track of a railway with tu,·n­
outs, poles, wires and other appliances necessary for opera ting the same by 
the overhead electric system, upon the easterly side of the so-called .. River 
lfoad" in Whately from Deerfield to Hatfielrl as shown on a plan u pon file 
with this petition and made a part of this order. 

•• 
Yerkes Scores Ag-ainst Morg-an 

There is reported from London a dramatic development in the 
fight for the control of London's "tube" railroads. It has trans­
pired that Speyer Brothers, who are financing Charles T. Yerkes' 
plans, have bought control of a large company hitherto allied with 
the Morgan scheme of transportation, thereby not only reducing 
the scope of the Morgans' projected line by many miles, but 
actually threatening it with legal obliteration. This latest move 
in the Morgan-Yerkes controversy was announced on Oct. 21, at 
t~e session of the House of Commons' "tub es" committee, by 
SH Edward Clarke, who, as counsel for the London United Elec­
tric Railways, withdrew the bill providing for the construction of 
the road. This road had always been part of the Morgans' line 
and covered the district westward between Hammersmith and 
Piccadilly, and sou~hward be tween Clapham and the city. The 
Morgans had originally intended to cover these points but as the 
London United alreadyhad certain powers from the arn'algamation 
effected a year ago, and as the Morgans' project had passed 
throegh Parliament under the title of the London United & P icca­
dilly & City Railroad, Balfour Browne, who is counsel fo r the 
joint bi ll s, expressed surpri se in behalf of th e Morgan interests 
at Sir Edward Clarke's announcement, which left him scarcely 
half the leng th of the road over which he had been arguing for 
nearly a year. Mr. Browne at once requested time to consult his 
principals, and amid a sensation th e committee adjourned. Mr. 
Browne then announced that the Morgan interests were ready to 
go on with such road as they had left, namely between P iccadilly 
and the city, and that they would take the earliest opportunity to 
in troduce a new bill ask ing for the powers which they had so un­
expectedly been deprived of by the defect ion of the London 
Uni ted , owi ng to the Speyers securing control of it. 

A continuous chapter of misunderstandings led up to what Mr. 
Yerkes terms his "coup." The promoters of the London United 
say that though they were willing to pool th eir interests with the 
Morgans, they believed they were better fi tted to control the traffic 

management of an English line than the Am erican firm . Sir 
Clinton Dawkins , a partner in the house of J . S. Morgan & Co., 
through whom the negotiations were conducted, refused to agree 
to this, and the United officials then demandec! control of the ar­
rangements of their own section of the line, which was also denied 
in a way, it is hinted, that people took to be slighting, and Sir 
Clinton went to the United. I t is in timated that the promoters 
were indignant at what they considered to be thei r ill treatment, 
and cabled to Mr. Yerkes offer ing him the road. M r. Yerkes 
thereupon cabled them to go to the Speyers, and sh ortly after Mr. 
Yerkes' return the Speyers bought up the road, thus blocking the 
Morgans' scheme. 

A report from London , dated Oct. 23, says that the committee 
upheld the contention made by the counsel for Charles T. Yerkes 
before the House of Commons' railroad committee, that the bill 
providin g for the construction of a Piccadilly and City road must 
be withdrawn, as the Morgans' " tube" scheme had no legal status 
through having been presented to Parliament as part of the 
London United plan, which became non-existent that day through 
the withdrawal of its bill. 

It is learned that the Morgans do not propose to abandon their 
underground projects. In spite of the decision of the committee, 
they wi ll have a bill introduced in 1903 giving facilities similar to 
those of the scheme just quashed by the defection of the London 
United, control of which was purchased by Speyer Brothers, wh o 
are financing Charles T. Yerkes' plan. 

•• 
PERSONAL MENTION 

MR. F. C. BANGS, assistant treasurer of the Cleveland Elec­
tric Railway, of Cleveland, O hio , has been appointed general m an­
ager of the Cleveland Clearing House. Mr. Bangs will retain his 
position with the Cleveland Electric Railway Company. 

MR. RICHARD STOCKTON has resigned as purchasing 
agent of th e South Jersey Gas, Electric & Traction Company, of 
Camden, N. J. Mr. Stockton, it is announced, wi ll become con­
nected with a prominent manufacturing company in New York. 

MR. D. CLARENCE DURLAND, who has been elected 
second vice-president of the Sprague E lectric Company, has, for 
the past three years, been assistant general manager of the 
Sprague Company, and his promotion is evidence of his engineer­
ing and executive abi lities, which he has combined to a marked 
deg-ree. 

MR. F. D. R IDGE has resigned as superintendent of the 
Clarksville Electric Street Railway Company, of Clarksville, 
Tenn., to accept a position with the Jackson Electric Railway, 
Light & Power Company, of J ackson, Miss. Mr. Lee Orrel, who 
has been in the service of the Clarksville Company for a number 
of years, will succeed Mr. Ridge. 

MR. C. R. HAYES, assistant to Mr. William Pestell, superin­
tendent of motive power and machinery of the Worcester Con­
solidated Street Rai lway Company, of Worcester, Mass., has re­
signed that position to become electrical engineer with the 
Ludlow Manufac turing Company, of Ludlow, Mass. Mr. Hayes 
is a g raduate of the Worcester Polytechnic Institute. 

MR. W. G. WAGENHALS, who recently retired as general 
manager of the Mill Creek Valley Street Railway Company, of 
Cinci nnati, Ohio, was surprised at his home a few evenings ago 
by a large number of his former employees, who presented him 
a handsome gold watch and chain, appropriately engraved. Mr. 
Wagenhals, as has been stated, is general manager of the New 
York & Philadelphia Traction Company. 

COLONEL ALLAN C. BAK EWELL, who was recently 
elected president of the Sprague Electric Company, has long been 
identified with the electrical industry, and has won many friends 
through his executive abil ity and honorable business methods. 
He was vice-president and general manager of the old Interior 
Conduit & Insulation Company, which was abso rbed by the 
Sprague Electric Company some years ago. Previous to his 
present office he was for three years second vice- preside~t and 
general manager of the Sprague Company. 

MR. HENRY S. PAR M ELEE, president of the Fair Haven & 
Westville Railroad, of N ew Haven, Conn. , who died a few days 
ago in New York, was one of the most influential business men 
in New Haven. He was born in Ohio fifty-eight years ago, and 
spent most of his early years in New Haven, New York and 
Edinburgh, Scotland. His father , Spencer T. Parmelee, who died 
in 1875, was promin ently identified with the street railway com­
panies in New Haven, being a director of the Fair Haven & West­
ville Railroad. I t was in 1884, followin g the death of Hoadley B. 
Ives , pres iden t of the company, that Mr. Pamelee was elected to 
the pres idency of the company. Under the direct supervision of 
l\fr. P armelee the road was equipped with electricity. 


	1902-srj-volume-20-no-18-november-01-1
	1902-srj-volume-20-no-18-november-01



