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ELECTRIC RAILROADING IN THE ARGENTINE ¢/ 4

Buenos Aires, the largest and most important city in
South America and the capital of the Argentine Republic,
is situated on the River Plate, which is here about 30
miles wide. The majority of the inhabitants of the city are

descendants of the Spaniards who have settled in the coun-
try during the last 300 years, but there is also a very large
number of foreigners, among whom the Italians are prob-
The houses are generally of
With the

ably the most numerous.
brick, and are usually one story in height.

NEW YORK AND CHICAGO, FEBRUARY, 1899.

o

e

No.

W O ¥ S
y_ *

v 4

L

narrow, so that only one track is allowed on™a sireet, and
the cars of a line run down one street and up another,
making most of the mileage single track. The average
width of the streets in this section of the city, from curb
to curb, is 25 ft., and the tracks are laid on the left-hand
side of the roadway, leaving room for only one line of
vehicles, which are obliged to run in the same direction
as the cars, so that all traffic on every street in this portion
of the city is in one direction only. The sidewalks in
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OPENING DAY, LA CAPITAL TRAMWAYS, BUENOS AIRES

rapid immigration which has been setting in the direction
of the Argentine and its capital during the past few years,
the city has grown and is growing rapidly. The present
population is not far from 850,000, and, at the present rate
of increase, will probably reach 1,000,000 in three or four
years.

The great extent of the city makes street railway riding
a necessity, and as a result the street railway systems
have had an extensive development. Every street in the
older part of the city, for a territory covering about two
square miles, is traversed by a street railway line, with the
exception of one short avenue, the shopping street of the
city, from which tracks have been rigorously excluded.
The streets in this part of the city are, for the most part,

these narrow streets are usually but 4 ft. in width. In the
newer part of the city, where the streets are 50 ft. wide or
above, double-track construction is allowed.

A list of the street railway companies in Buenos Aires,
with mileage and a general description of the street rail-
way conditions in that city, was published in the STREET
Rartway Journar for July, 1808.  The railway com-
panies have generally a London office, and they are owned
in large part by English capital. Horses are used for the
most part, and only two systems have yet adopted elec-
tricity. Horses and fodder are cheap, an excellent horse
bringing only about $25, while coal is expensive. It is
nearly all shipped from Wales, and costs from $6.50 gold
per ton up. Nevertheless, the railroads which have
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adopted electricity speak favorably of the economical re-
sults secured, and electric equipment is being rapidly for-
warded.

The companies which have already installed electric
power on their lines are the La Capital Tramways Com-
pany, the greater part of which, comprising about 8}
miles of double track, is now in operation by electric
power, and the Buenos Aires & Belgrano Railways, or
Eright’s concession, of which a short section now employs
clectric traction, but which is being rapidly equipped
throughout with the improved power.

The system of the T.a Capital Tramways Company, with
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Aires were built by a French company in 1889, at a cost
of several million dollars.  They have been purchased
since by the Government, which rents stalls to the meat
purveyors. All the meat consumed in the city comes
from these houses, and as there are no refrigerating meth-
ods for preserving meat in general use, cattle are killed
and the meat distributed to be eaten the same day. The
T.a Capital Company has a contract for transporting all
this meat to the city, and about 600 tons are carried on its
cars and delivered to about thirty large markets located
in different parts of the city. The butchers commence
work about 2 o’clock in the morning and all the meat is
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BOOSTER FOR BATTERY

which this article directly deals, reaches from the center
o1 the city almost due west to New Chicago, where the
government slaughter houses are located, and handles
not only a large passenger business but also a large busi-
ness in the transportation of fresh meat from that point
to the city. Some reference has already been made to this
traffic in former issues, and as it constitutes a very import-
ant branch of the transportation business of the city, and
one which might be followed to advantage in other south-
ern cities where the refrigeration of meat is not followed
to any considerable extent, some particulars of it may be
of interest. The present slaughter houses of Buenos

Site of Southern
Iy Do

MAP OF SYSTEM

SHEET JRON VENTILATION
1 R

GRAVEL ROOF i

| FLODR LEVEL CEMENT FLOOR

q Street Ratlway Journal, N, F. ! 71

3:3 . if*’f'_ 5

SECTION OF BATTERY HOUSE

‘ M—-:-I;': et

A

delivered to the retail markets before 9 o’clock the same
day. The special cars for handling this meat were illus-
trated in the STREET RaiLwAy JourRNAL for November,
1898, and January, 1899.

The power station of the La Capital Company is located
in the old part of the city, near the end of the line and
close to the docks. It consists of a framing of steel, sup-
plied by the Berlin Iron Bridge Company, and filled in
with brick between the steel columns. The engine room
contains three Ball & Wood vertical compound engines
of 450 h.p. directly connected to three Walker generators.
The piping is in duplicate, and was furnished by Best, Fox



FEBRUARY, 18909.]

& Company. The arrangement of the piping is shown in
the plan view of the station, and under normal conditions
of working both sets of duplicate pipes are in continuous
use. In case of an accident to one set the otlier is run
at slightly higher pressure until the trouble is remedied.
Pent pipe is used instead of elbows. The boilers are of

the Stirling type, four in number, and of 350 h.p. each.
CGreen economizers and Worthington compound feed
pumps are used, and an induced draft apparatus, supplied
by the B. F. Sturtevant Company, is employed.

The fans
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cooling towers, supplied by the Wheeler Condenser & Lin-
gineering Company, are in use. The management speak
in favorable terms of the use of induced draft, which, under
the circumstances existing in uenos Aires, is particu-
larly valuable. 1In that city heavy showers come up sud-

denly, and when these occur the people crowd into the
cars, throwing a sudden load on the power station.

The

BOILER ROOM

. SO "
.

VIEW OF ENGINE ROOM—LA CAPITAL TRAMWAYS COMPANY

can be run by electric motor or separate stcam engine, as
desired, but the motor is usually emploved. The fans are
in duplicate, but arranged with a clutch so that one or both
can be driven by either engine or motor. The induced
draft apparatus and economizer are hoth placed over the
boilers, as will be seen on the diagram, and by-passes are
arranged to cut the economizer out of service if desired.
‘The condensers are of the Conover type, and Barnard

use of induced draft enables the station engineer to force
the boilers up quickly at these times, and thus take care of
this sudden load. The ability to force the boilers at will
iz also valuable in taking care of the evening pleasure
load, which, in suminer, is often very heavy.

The company has recently installed, close to the station,
a chloride accumulator battery of 1000-h.p. hours capacity
for station regulation, and also one of about the same size
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at about half a mile from the further end of the line for
maintaining the necessary pressure at that point. Both
batteries are fitted with motor-driven boosters; that for the
distant battery is a shunt-wound machine of the or-
dinary type, with current always flowing in the same
direction and at about 150 volts. The booster for the sta-
tion battery is of the differential type. Both boosters were
supplied by the Bullock Electric Manufacturing Company.

The track construction, when the electric equipment

WALL
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was found impossible to ship the 6o-ft. lengths. They are
mounted on 4-in. x 6-in. ties of colorado quebracho, which
is a native wood, dark red in color, and so hard that spikes
cannot be driven into it; holes, therefore, have to be bored
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TYPICAL SCENE ALONG ROUTE

was first commenced, was that used formerly with horse
traffic. The rails were quite soft and of the section shown
herewith. An attempt was made to utilize these on
part of the line, but it was finally decided advisable to
replace them with a modern 9-in. go-lb. girder rail in the
city and a 7-in. 70-lb. rail in the suburbs. The section
now employed is that shown above, the grooved rail
being compulsory. The g-in. rails were supplied by the
J.orain Steel Company, and the 7-in. rails by the Penn-
svlvania Steel Company. They are in 30-ft. lengths, as it
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CONNECTIONS OF STORAGE BATTERY
SWITCHBOARD AT POWER STATION

for their reception. Ties of this wood practically last
forever. They cost about 75 cents apiece, are spaced 2
ft., center to center, and are mounted on 6 ins. of concrete.
The joints on the g-in. rail are all of the twelve-bolt type
and most of the track is double bonded with the Brown
plastic bond. The special work was supplied by the
l.orain Steel Company and the Pennsylvania Steel Com-
pany.

In the original construction tie-rods were used, but it
was found that the heavy carts which are in use in this
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country broke off the ends of these rods,so that now braced
tie-plates are being installed in their place. These native
carts weigh from ten to fifteen tons each, and are fitted
with wheels about 10 ft. in diameter. They are drawn by
bullocks.

All feeders from the power station to Entre Rios, a
distance of 14 miles, are carried underground in creosoted
wooden ducts; the rest of the feeders are carried overhead.

STREET RAILWAY JOURNAL, 73

son, and the feeders and the trolley wire by the Ansonia
Erass Company. A number of poles in the center of the
city carry arc lights. All the streets are paved ecither
with stone, blocks or native wood, and all paving is done by
the company.

The cars are all of the double-deck type, with 18-ft.
badies. They were built by the J. G. Brill Company, and
are mounted on Brill 21 E trucks. They are equipped
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Dimensions in Metres

4
LONGITUDINAL AND CROSS SECTIONS OF MAN HOLE

Below Entre Rios iron poles with ornamental brackets
are employed; beyond that point wooden poles are in use.
The iron poles, which were supplied by Morris & Tasker,
are all fitted with what are called refuges; these consist
of a raised area at the base of the pole, about 39 ins. square
and 6 ins. high, formed by curb stones and paved in the
middle.  The line appliances were supplied by H. W.
Johns Manufacturing Company and A. & J. M. Aader-

with short platforms, and are all of short length on account
of the narrow streets in the old part of the city, which
would prevent the use of a longer car. The double
decks are employed on account of the variable climate,
which makes some passengers prefer an open car and
others a closed car. The management reports that no
accidents have followed the use of double-deck cars, and
they seem well suited for the conditions existing in Buenos
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Aires. The usual European regulations in regard to lim-
iting the number of passengers on the cars are in force,
and only four people are allowed to stand on the front
platform and six on the rear platform. The climate is
about similar to that in Richmond, Va., and no car heaters
are required. At present one motorman and two con-
cuctors are employved on each car, one conductor for the

LAYING TRACK

Iower deck and one for the upper deck. Practically all
of the motormen and conductors are Italians, as the natives
cf the country do not seem to take to the work. The
wages paid are about $2.25 in paper, which is equivalent
to about 8o cents in gold.

The officers of the company are: President, Theo. N.
Vail; secretary and treasurer, I. Roberts Parrish; con-

AMMETER
e

AMMETER

A THET
oo
=y
fs=4
234
Vuerea
SWITCH

RELAY

| I T fﬂluwn

| [ oo

AUMETER

i
FEEDERS]

Street Railway Journal,N.X.

STORAGE BATTERY CONNECTIONS AT BOOSTER STATION

sulting engineer, . T. Birdsall, M. E.; resident general
manager, Charles R. Thursby, C. E.; resident chief en-
gineer, J. W. McCrosky.

*————

Electric Railroading in Milwaukee

Perhaps the heaviest daily car service on any American
street railway is that given by the Milwaukee Electric
Railway & Light company, of Milwaukee, from Milwaukee
to Waukesha. The distance between these two points is
20 miles, and the winter service is given by two cars, which
make the distance in about fifty-five minutes, an allowance
of five minutes’ wait being made at each end. Fach car

Vor. XV, No. 2.

makes nineteen trips a day, or 380 miles in toto. The
cars are double truck, and are made by the Barney &
Smith Company.

The fare from Milwaukee to Waukesha is 35 cents sin-
gle trip, and 50 cents round trip, which is considerably
lower than the competing railroad fare, and the electric
railway has taken nearly all the business away from the
steam railroad. The line to Waukesha has been recently
rebuilt, and is in magnificent condition. A large portion
of it is over private right of way. A short time ago, on the
invitation of General Manager Beggs, Henry Villard and
other largely interested stockholders of the North Ameri-

EXTERIOR OF POWER HOUSE

can Company, and Edward E. Higgins, editor of the
STREET RATLWAY JOURNAL, made a trip over this line to

OX CARTS IN COMMON USE IN BUENOS AIRES

Waukesha in fifty minutes, the speed at places being as
high as 45 miles per hour.

The Milwaukee Company’s lines now extend south from
Milwaukee also as far as Racine and Kenosha, a distance
of about 26 miles from the center of Milwaukee, and it
will probably be but a short time before the intervening
gap between the end of this line at Kenosha and the Chi-
cago & Evanston Railway, now building northward from
the Chicago city limits, will be filled up by a connecting
railway, completing a through electric railway between
Chicago and Milwaukee, '



IFEpruaRy, 1899. ]

Electric Railways in Madrid and Barcelona

BY F. C. ARMSTRONG.

In spite of the fact that war was being waged last sum-
mner by Spain, the streets of Barcelona and Madrid, the two
most 1mportant cities of the Iberian peninsula, presented
scenes of great activity on account of the introduction of
electric tramways in both cities by British capital. It is
but just to say here that although the sympathies of Great
Britain in the late war were supposed to be with the United
States, the engineers who were engaged in the work of
tramway installation in Spain were not molested in any

.
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The city of Madrid, the capital of Spam, 1s very
similar in appearance to many other European capitals ot
the same population, with broad streets and fine buildings,
many parks, amusements and manufactures. Darcelona,
the largest city in population in Spain, is, on the other
band, a typical seaport town. Most of the houses are of

“brick, and many of them particularly in the new part of the

city, are of hewn stone and of imposing appearance. It is
the seat of various manufactures, a number of which are
silks, woolens, cottons, calicoes, ctc.

The Tranvia de Madrid is owned by an English com-
pany, the Tramways Union Company, Winchester House,
Old Broad Street, London, which is also the owner and

VIEW OF NEW ELECTRIC LINE AT MADRID

way, although most of them were ]:nofhshmen and among
them were a number of Americans.

Perhaps no nation in Europe is less understood by the
English speaking people as a whole than the Spanish.
While nearly all the other countries on the Continent are
overrun each summer by tourists from England and
America, comparatively few venture into Spain. As a
result many people have formed their ideas of the Spanish
from Cervantes’ famous novel, and have the impression
that they are a brave, chivalrous, but unpractical nation,
romantic and dreamy, with little desire for modern im-
provement and with no habits of industry. While Spain
as a nation has suffered from many causes which it is not
the purpose of this article to discuss and which have re-
pressed enterprise, both individual and corporate, the
Spanish nature is far from being an idle one, and the aver-
age workman bears a striking resemblance to the French
peasant in his qualities of frugality, temperance and capa-
bility for work.

operator of several other continental tramways. The com-
pany’s lines in Madrid cover the principal streets of the
city, and are approximately 17 miles in length. The Bar-

celona Tramways Company, Limited, 1s also an English
corporation, with offices at the same address n London,
and the routes of the two systems are shown in the ac-
companying maps. When the electric equipment of both
lines was decided upon, Alfred Dickinson & Co, the well
known English electrical engineers, were appointed en-
gineers to supervise the installation and tenders were re-
quested from thirty firms for the electrical equipment of
both lines. In October, 1897, the contract was finally
awarded to Dick, Kerr & Co., Limited, of LLondon, for the
complete equipment required for the conversion of both
systems. The equipment is similar in many respects, as
will be seen from the following description:
POWER STATIONS.

The power station at Madrid is equipped with two water

tube boilers, each having 3654 sq. ft. heating surface. and
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working at a pressure of 8 atmospheres. The engines are
ci the Corliss type, cross-compound, having cylinders 20
ins. and 40 ins.x42 ins. stroke. They are coupled direct to
compound wound multipolar generators of 425 kw. capa-
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these being put in operation. Indeed, when the full power
tests were being made, 800 h.p. was dealt with for twelve
consecutive hours, and, strange to say, the water in the
reservoir was found to be 3 deg. cooler at the end of the
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CROSS SECTION OF BOILER ROOM

city. Each power unit is provided with an independent
Admiralty type surface condenser, operating in con-
junction with a cooling tower. This tower has a capacity
of dealing with 50,000 Ibs. of steam pei hour. It is pro-
vided with fans for creating an artificial draft, but so far
the load has never been sufficiently heavy to necessitate
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CROSS SECTION OF ENGINE ROOM

run than at the start. Piping is arranged on the loop sys-
tem, and consists of mild steel with flanges shrunk on and
brazed; all elbows, T-pieces and special fittings are also of
mild forged steel and the valves are of specially heavy de-
sign.

From the generators the current is conducted to the
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switchboard by lead covered cables. The switchboard is
arranged on the usual panel system, there being three gen-
erator panels, a main output panel and seven feeder panels.
In addition to these there is a Board of Trade panel, as the
system has been laid with the view to complying with the
Board of Trade regulations as to drop and rail return.
There is also a special lighting panel which is arranged so
that current can be taken either from the supplementary
unit or from the main bus bars and distributed to the
several lighting circuits.

The power station of the Barcelona tramways is located
near the shore close to the southern end of the system, as
will be seen from the map, this selection being dictated by
the high price of coal in Barcelona and the necessity of
operating, condensing and of reducing the transportation
charges on fuel. Owing to the treacherous nature of
the soil at this point, the foundations were made extremely
broad, that for the chimney, which was to be 200 ft. high,
being especially elaborate. After considerable investiga-
tion, it was finally decided to make the base of the founda-

BULL FIGHT AT MADRID

laid close together, and above these
a layer of concrete 2 ft. 5 in. deep;
another layer of rails was then laid in a re-

railroad rails,
rails was

verse direction and another layer of concrete
2 ft. 1 in. was placed upon these rails; above
this was placed a third layer of rails, then 2
ft. of concrete, and finally, 11 ft. 6 ins. of
brick work. By this arrangement of raft
foundation, the total weight of the chimney
on the foundations was reduced to less than
2 tons per superficial foot.

The boilers are of the water-tube type,
and have the same heating surface as those
in Madrid, and are equipped with feed pumps,
hot well and economizers. The engines are
oi the Corliss type with similar cylinder
dimensions to those in Marid, and are each
directly coupled to a 423-kw. generator.
The piping in this station is on the same
ceneral plan as that in Madrid, as shown in
the plan of both stations, and in each station
there is a small supplementary steam dyna-
mo equipment for use in operating all-night
cars and car-house lighting. There are two
of these at Barcelona and one at Madrid,

STREET SCENE, MADRID

tion 54 ft. sq
of 4 ft. 1 1in.

Concrete was first laid to a depth
Upon this was placed a layer of 6-in.

STANDARD CAR, MADRID

cach consisting of a horizontal tandem com-
pound engine coupled to a 75-kw. multi-
polar compound wound dynamo. If neces-
sary, these units are also to be used as boosters for the

long-distance transmission.

POWER STATION,LMADRID
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VIEWS OF TRAMWAY AND TRAMWAY CONSTRUCTION IN BARCELONA
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SUPPLY SYSTEM
The overhead construction in both cities is generally of
the center pole type, though span wire construction is also
employed to a considerable extent. The

STREET RAILWAY JOURNAL.
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to the line, are supplied with the usual switches and fuses,
and, in addition, a pilot wire for testing purposes. This
latter wire is also to be used for communicating with the

poles are steel tube, with a length of 26 ft. 6
ms., and taper from 7 ins., at a point 6 ft.
above the ground, to 3} ins. at the top, the
butt end of the pole being parallel. The
poles are bedded in concrete to a depth of €
tt., and some of them, especially those in the
principal street, are most ornate. The whole
of the cast iron work for this was done in
Spain, and the manner in which it was exe-
cuted shows that the Spanish art of manipu-
lzting iron has not been lost. The brackets
of the center pole construction, as will be
noticed, are extremely short, and in most
mstances are not more than 15 ins.inlength,
and give a remarkably pleasing and un-
obtrusive appearance to the over-head
work. This result is made possible by
the use of the lateral or Dickinson type of
trolley, which is employed throughout. A
section of the base of this trolley, with the
arrangement of springs, is shown in one of
the engravings on page 81.

All feeders are laid underground, and the
distribution from the generating station is
arranged as shown in the accompanying
plan. The bitumen solid system has been used-through-
out, the cables being laid in cast iron troughs, sup-
ported on suitable bridges, and the whole then filled in
solid with bitumen. Distribution is made in Madrid from
under-ground boxes at feeding and section points. This
was necessary because the authorities would not allow the
ordinary type of feeder pillar to be erected. The engrav-
ings show the general arrangement of these boxes, the
rnnmber of connections varying according to the location.

STANDARD CAR, BARCELONA

In Barcelona railway pillar boxes as shown in the cut are
tised.

The overhead system is divided into half-mile sections
by means of the section insulators, on the same conditions
as laid down by the British Board of Trade. The feeder
boxes, through which the current is taken from the cables

~

VIEW ON THE CALLE ALCALA, MADRID

generator station by means of a portable telephone. Where
return feeders are employed, and their use is quite general,
especially in Barcelona, they are laid in cast iron troughs
and bitumen, similar to the outgoing feeders.
TRACK CONSTRUCTION

With the electrical equipment of the line the track has
been entirely rebuilt and the gage adopted is 4 ft. 8} ins.
The rail is of the grooved type, weighing 82 Ibs. per yard,
and rests on a stringer 6 ins. deep, and 1 ft. 6 ins. wide,
made of concrete in the proportion of one part of cement
to five parts of broken stone, gravel and sand. The rails
are double bonded at each joint.

COOLING TOWER, MADRID

ROLLING STOCK.

The cars in use were built to specifications at Saragossa,
ar.d are very similar in general appearance to those used
in America; in fact they were modeled on American lines,
except that extra large platforms are in use. The cars
measure over all 25 ft, 2 ins,, with body length, inside, of
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15 ft. 9 ins. and width of car 6 ft. 11 ins. They carry forty-
four passengers, twenty-two seated and twenty-two stand-
ing. Eighty-five cars are in use at Barcelona and fifty-five
at Madrid.

The cars are mounted on trucks of the Brill 21 E type,
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with 30-in. steel wheels with cast centers and rolled steel
tires, and are equipped with two motors with series parallel
controllers. The trolley is of the Dickinson type, as de-
scribed elsewhere.

Both plants possess peculiar interest from a tramway
standpoint, as they are practically the first examples of the
electrical equipment of large continental tramway systems
upon strictly American lines, viz., the use of slow-speed,
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direct-connected engines with water tube boilers, econo-
mizers, single-deck cars, etc. The only important feature
in which a departure has been made from standard Amer-
ican practice has been in the use of the Dickinson trolley.

Taking into consideration the extent of these two instal-
lations and the circumstances under which they have been
made, their successful completion within practically one
year from the date of signing of the contract must be re-
garded as exceedingly creditable both to the consulting
cngineers, Messrs. Alfred Dickinson & Co., who were re-
sponsible for the plans and who supervised the entire in-
stallation, and to the contractors, Messrs. Dick, Kerr &
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Co., Limited, by whose staff the work was carried out with-
out a hitch from beginning to end.

N S

Method of Splicing Cars in Philadelphia

The Union Traction Company of Philadelphia is splicing
at its car repair shops quite a number of its old 18-ft. cars,
making a new body 25 ft. in length, which is mounted on
eight-wheel trucks. In the operation of splicing, the cars
are cut in two and the sills are united by a corresponding
section inserted with a ship splice, when the whole is re-
inforced by a steel angle plate 6 ins. x 4 ins. and 3 in. in
thickness. This is placed on the outside of the sill with the
4-in. limb on the under side. The car is also reinforced by
truss rods. The sides and roof are then completed to cor-
respond with the original structure of the car.

—_—®

An Important Appointment

The Boston Elevated Railway Company has engaged
John Lundie, the well-known expert in railroad transpor-
tation, as its consulting engineer, for the construction of
the new elevated railway in Boston, and Mr. Lundie will
shortly begin his preliminary work in laying out and de-
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termining the factors in the elevated railway composition as
presented by Boston’s peculiar conditions. Mr. Lundie’s
valuable work in analyzing the traffic conditions of the Il-
linois Central’s Chicago suburban lines has given him a
high place among railroad experts, and his exceptionally
careful study of the Brooklyn elevated railway problems
during the past few months has brought him even wider
experience. Mr. Lundie’s unique methods of attacking
railroad transportation questions are the admiration of
those who have been privileged to follow them, and his
grasp of all the elements entering into any particular case
is remarkable,
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The Cincinnati & Hamilton Electric Street Railway

In Southeastern Ohio there is now completed a system
of connecting intcrurban electric roads reaching from Cin-
cinnati to Eaton via Hamilton and Dayton, a distance of
niearly 100 miles. The lines extending from Eaton to
Dayton, and from Dayton to Hamilton, were completed a
year ago, while the Cincinnati & Hamilton has just been
placed in operation. The road is 15 miles long from ITam-
ilton to the point where it connccts with the lines of the
Cincinnati Street Railway Company.

The company owns its right of way, which lies along-
side a highway owned by a corporation, from whom the
railway company purchased the right of way strip. The
road throughout its entire length has been chosen so as to
lie upon the highest ground, and in this way the high water
so frequent in the Miami bottoms will be avoided.  The
routc is very rough, there being but few level stretches in
it; the maximum grade is 5 per cent and 1,000 ft. long.
There are many sharp curves, but they have been laid out
with such extreme care that they can be rounded at a high
rate of speed.

The brick power house is located at Symmns Corner,
some 5 miles from thie IHamilton end. It is 143 x 49 ft.,
covered with a slate roof supported on steel trusses and
has cement floors. There are installed two Hamilton-
Corliss engines of 600 h.p. each and running at go r.p.h.
The cylinders are 24 x 28 ins., the fly-wheels 20 ft. in di-
ameter and weigh 27 tons each. The engines are belted to
400 kw. Westinghouse generators.

Four Stirling water tube boilers of 250 h.p. each form
the boiler equipment. These boilers are the Stirling Com-
pany’s standard street railway type, provided with large
drums affording liberal steam reserve space and disengag-
ing surface, sudden demands for steam are thereby pro-
vided for without the usual attendant danger of cntrain-
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it. high by 5 ft. diameter; these are set on the boiler walls
and lheld in position by two sets of guys. The storage
cistern holds 3,000 bbls. and is supplied from two wells 70
ft. deep reaching into the river gravel.

Near the power house is the car barn 152 x g6 ft., with a
wing 69 x 41 ft. It is also of brick with a gravel roof.

ENGINES

There is room for twelve cars and the repair department
is also under this roof.

Five fire plugs connected with a fire pump in the power
kouse are located in and around the buildings.

Two No. oooo trolley wires are used. These are hung
trom brackets on 7 in., 35 ft. cedar poles, except in the
towns of Mt. Healthy and College Hill, where iron poles
were demanded by the residents. Three cables of 300,000

VIEW IN BOILER ROOM

ment or sudden dashes of water into the cylinders of the
engines.

‘Berryman heaters, Austin separators, Hoppes purifiers
and Laidlaw-Dunn-Gordon pumps make up the re-
mainder of the power house equipment.

The furnaces are fitted with two sheet iron stacks 100

BRACKET WORK

c.m. feed the southern part of the road, and two of the
same size are required for the northern end. All over-
head material was furnished by the Ohio Brass Company.
The track is double bonded with No. oooo Washburn and
Moen bonds.

The rails are 70 1b. T section laid on oak ties 6 ins. x
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8 ins. x 8 ft. At the joints are 6-bolt angle bars.  All
special work was made by the Lorain Steel Company. A
good heavy layer of ballast, consisting of either gravel or
broken stone, is used everywhere. The company bought
gravel beds near the line and used two steam engines for
hauling its gravel trains.

Eight Kuhlman cars constitute the rolling stock; these
are 43 ft. long over all and weigh 25 tons.  They are

s . 'Y

TERMINAL STATION AT COLLEGE HILL

painted maroon and yellow and are substantial, comfort-
able and elegant, and are mounted on double trucks of the
FPeckham Truck Company. They have smoking com-
partments, are heated with the Consolidated Car Heating
Company’s electric heaters, and fitted with New Haven
registers. The motors, controllers, gears, and pinions and
the electric brake are all of General Electric design.

The despatching is by the well-known Garl Telephone
system; a portable instrument is carried on each car and
plug-in stations are located along the line at intervals of
i000 ft. The road was projected and built by Christy
Bros., Akron, O. The officers are Will Christy, president;
I'. J. J. Sloat, general manager. F. H. Conner was in
charge of the erection of the plant.

—_——— e —

Roadway Department of the Union Traction Company,
Philadelphia b

The extent of the system of the Union Traction Com-
pany, of Philadelphia, the company owning a greater
number of miles of track than any other in this country,
has permitted the company to introduce certain methods
and appliances into its various departments, which, in
many cases, could be adopted to advantage by smaller
companies. It is the purpose of this article to describe
the practice of one department only, that covering the
important subject of roadway. The work of this depart-
ment embraces not only the care of the track and roadbed,
but also the care of the conduits for underground cables,
the paving of the entire streets on which the tracks are
laid, the care of all the bridges on the system, of which
they are seventy, all building repairs, including those on
the car houses, power houses and the stables for the draft
borses, and the feed and care of the horses. The work is
carried on under the supervision of H. B. Nichols, with the
designated title of engineer of way.

The forces employed are divided into regular and emer-
gency gangs. All orders and assignments for work are
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issued from the engineer’s office to the foremen of the
divisions, of which there are three. The regular gangs
have a monthly assignment as to the streets to be covered,
and detailed orders to them are issued daily. It is the
practice to go over the entire trackage once a year for
curfacing, examining and tightening joints, as well as for
reversing or renewing angle plates, except where the cast-
welded joints are employed.

All paving is also inspected once a year by the regular
gangs, while the special forces repair any dangerous holes
and attend to complaints, replacing any stones that have
been forced from their bed, and repairing the asphalt sur-
face where necessary. The different classes of paving are
all numbered, and cousist of about an equal amount of
granite blocks and asphalt, with some brick. Included in
the work of the special gangs is the shoring and protection
of all excavations for sewer or pipe connections, whether
the excavation is made by the company, by the city or by
private parties.  The expense for shoring, if for the city or
for private individuals, is charged up to the persons or
body for whom the work 1s done.

All jobs for repairs, either to track or pavmng, or for
other purposes, are numbered, and all labor and material
are charged to such a number. The labor account for
cach job number is shown on the daily time sheets, which
are forwarded every night, by the time keeper of that divis-
ion, to the general office. In the issuing of material from
the stock room, the amount is first temporarily charged
to the foreman of each job, and he is also given credit for
any scrap or material returned. The amount of material
actually used is given on the material slip, which is for-
warded to the general office by the store-keeper. When
the job is finished, the amount is charged to the number,
and the account of the foreman balanced, but he is held
responsible for all work and material.

The care of the special work includes the cleaning of
switches, sanding the tracks on the hills and oiling the
curves.  For this purpose, especially designed carts or
wagons, to the number of fifteen, are provided and supplied
with pails for oil and sand. On the rear of the cart is a
step for the driver, so that mounting and dismounting are
rendered easy. Lach driver is assigned to a certain dis-
trict, in which he is expected to keep the switches and
curves cleaned and oiled, and the hills sanded. The cost
ol removing snow and ice is not charged up to each street,
as in the paving repair, but goes in as a lump sum. The
removal of ice from the track in cold weather is quite an
item, as in many parts of the city surface drainage is em-
ployed, and water from the alleys runs over the rails and
freezes in cold weather.

The engineer of way makes a monthly statement to the
president and general manager of all work done during the
month, under classified headings. At the beginning of
each month also he hands in an estimate of the cost of
material and labor required for the current month, and
also reports the different classes and amount of track sup-
plies on hand. The material in stock is checked up twice
a year, and with the careful records kept, the resources
and amount of material on hand can always readily be as-
certained. :

In the consolidation of the various companies into the
Union Traction Company the new company inherited a
great variety of rail sections, so that the work of keeping
the track in repair is very considerable. The cast-welded
joint is employed to a large extent on the old rail sections,
and about 10,000 such joints are now in service. The
svandard rail, as required by the city authorities, is a 9-in.
girder, but with various head modification. The standard
joint plate is 36 ins. long, with twelve bolts. The mileage
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also includes about 27 miles of T rail construction on rock
ballast. This is the easiest track to keep in repair, and is
gcnerally laid on the side of macadam roadway. The
company is required to keep in order 35 miles of macadam
paving, and for this work a regular force is employed,
equipped with steam rollers and other road machines.

All designs for special work are made in the draughting
room, under the direction of the engineer. Each piece of
special work is numbered and a record is kept of all repairs
required on it. A record is also kept on file of the life of
each piece.

SPECIAL TRACK

Two standard types of spiral transition switches are em-
ployed for all the turnouts on the entire system, one or the
cther of which installed is depending upon the radius of
curve. The accompanying diagrams show the design of
these two standards and the cross section at different
points, and the table of curves illustrates the method of
laying out the spirals. The wearing surface for the
switches, frogs and mates is all of manganese steel. In
the construction, a very large bolt is employed at the heel
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cf the tongue, and the latter, it will be noted, is reinforced
at the base, the sides of the track being under-cut. There
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are several other special features, including two grooves
in the mates, for the wheel flanges, so that with four-
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wheel trucks the flanges of the front and rear wheel can
ren in separate grooves. The system requires about 3000
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pieces of special work, including steam crossings, of which
there are about 135, and the crossings embrace from
two to twenty tracks, making about 700 track crossings.
The company manufactures a large portion of its special
work, the balance being purchased from the Lorain Steel
Company and William Wharton, Jr., & Company. A spe-
cial shop has been fitted up for track work, and a very
complete assortment of tools and appliances have been in-
stalled. The track shop occupies a two-story brick build-
ing, having a large floor space, and the upper floor, which
is served by an elevator, is utilized for setting up and fitting
the work; it is the practice to set up complete all curves,
crossings and special work, before sending them out. The
tool equipment embraces a circular cold saw, operated by
an electric motor, heavy punches and shears, a cupola and
foundry equipment, two portable hydraulic bending ma-
chines, one of 75 tons and the other of 125 tons, both of the
Watson & Stillman make.  Among these special appli-
ances worthy of note are the beds on which the special
work is cast welded. In the preparation of these beds a
foundation of concrete, 34 ft. in depth, is first laid. On
the surface of this are steel plates having slots sunilar to
those in the bed plate of the planer, and into these slots are
placed the heads of bolts, which serve to anchor the parts

PORTABLE ELECTRIC DRILL

firmly into position.  The sand molds are then made
around the junction, and into them the molten metal is
poured. There is also a second bed with 4-in. T rails, be-
tween and benecath the heads of which the anchor bolts
are slid. On the opposite side of the shop is a surfacing
bed, consisting of a perfectly level wooden floor, rein-
forced by strips of steel plate -} in. in thickness and 3 ins.
wide, spaced about 18 ins. apart. By placing rails or
special work on this bed, any unevenness in the surface is
readily detected. For cast welding simple joints, or where
it is necessary to connect rails of different patterns, a
mould, consisting of adjustable pieces called chills, is em-
ployed, and so designed as to be readily clamped into
place. For this class of casting a specially prepared bed
is employed. It is in the yard adjoining the shops, and is
protected by a temporary cover. In addition to the joint
castings and special work the foundry department supplies
drain grates and almost all kinds of castings required in
this department. The cupola blast is generated by a rotary
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blower driven by an electric motor. The cold saw men-
tioned above is also driven by an electric motor, which is
started by an ordinary type K controller, but with a water
rheostat in place of the ordinary resistance coils. This
rheostat is home-made, and consists of a large cask located
on the floor above. It is filled with water, in which are
two large plates of iron, to which the conductor terminals
are attached. To one of these plates is fixed a wooden
bar which works in a guide, and is designed to lift the
top plate up or to let it down. This bar is operated by
means of a rope and windlass from the floor below adjoin-
ing the saw. In this way the speed of the saw is readily
changed by the windlass rather than the controller. The
reils are fed to the saw by a peculiarly designed trolley
hoist. The track for the hoist consists of an I beam, about
30 ft. in length, with one end pivoted above and just to one
side of the line of the saw bed. The other end of this
beam is fitted with wheels which are operated with a hand

PORTABLE EMERY WHEEL

chain, so that jt can be swung around on a circular track.
This provides a wide range for the hoist, so that pieces of
rail may be lifted and readily conveyed to the saw, and in
case of a crooked rail, the outer end of the rail can be sup-
ported in any position.

For drilling rails, either in the shop or on the line, the
company uses a portable electric drill, illustrated on this
page. This drill consists of a box or case having two
wheels and handles like those of a wheel barrow, on which
is placed a 2-h.p. electric motor; the latter is provided with
a Stow flexible shaft through which power is transmitted
to the drill, which is clamped to the rail in the usual man-
ver. By this arrangement, holes for tie rods, or for other
purposes, can be readily drilled. For delivering the cur-
rent to the motor a pole with a hook to which an insulated
conductor is attached, is used. The end of this pole can
be hooked over the trolley wire anywhere on the line,
while the return circuit is provided by the rail. Another
motor similarly mounted and provided with a flexible
shaft is employed to operate an emery wheel used for
grinding the surface of the rails where the cast-welded
joint is employed. The emery wheel is mounted on a
short shaft with insulated handles on each side, consisting
of thimbles surrounding the shaft. The operator holds
the wheel in position by means of the handles, and it is
readily adjusted to any surface. A portable motor is also
employed for operating a hack saw, so that the rails may be
cut at any place on the line. This saw is connected to the
reils by means of a frame and clamp, and is capable of
sawing a ¢-in. rail in nineteen minutes. In connection
with the track work there is an auxiliary shop furnished
with a number of small iron working tools on which ma-
chine repairs are made, and where, also, such small tools
and dies as may be required are manufactured.

The track shop is in charge of H. H. Nichols, who has
held the position of foreman about two years.

— ele————

W. D. Young, electrical engineer of the Baltimore &
Ohio Railicad Company, writes that that company has not
decided to instal the third rail system in the Belt Line tun-
nel, but has simply been looking into the advisability of its
adoption in place of the present overhead structure.
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Wrinkles in the Hartford Street Railway Company’s
System

The thought expended on the little labor-saving devices
around a street railway is the best evidence of success, for
the successful railway management is a problem of details
satisfactorily solved. The Hartford Street Railway Com-
pany has introduced many wrinkles, and the following
have been selected as being general useful pointers to any
system. Mr. Crawford, the general manager, and Mr.
Caum, the chief engineer, are responsible for them.

A method of always obtaining dry sand without the cost
of drying is an attractive proposition. In Hartford the
problem has been solved in this way: Over the boiler
room a sealed loft has been built that is used to heat the
barn and repair shops. Fig. 1 shows the side clevation of
the loft and boiler room. It will be seen that the iron stack
from the boiler down stairs passes through this room, and
around it is a wrought-iron funnel with a circular opening
about 2 ins. wide around the stack at the bottom, and with
a flare about 2 ft. wide at the top. The wet sand is intro-
duced into this hopper by a conveyor from the sand pile.
This conveyor is run by a motor. The sand when dried
by the heat of the stack spreads over the flue of the sand
bin, and is perfectly dry by the time it reaches the spout,

e

FIG. I.—METHOD OF DRYING SAND

whence it is delivered into the sand car. In this way the
sand is dried practically automatically, and by a heat that
would otherwise be wasted.

Eventually Mr. Caum proposes to fill his car sand boxes
with sand by a rather novel method. Tt is not generally
known that sand, under air pressure, will flow through
a pipe for several hundred feet like a viscous fluid. The
pipe itself, however, should curve to changes of direction,
and sharp corners with the regular pipe fittings should be
avoided. A flexible hose can be used with a valve at. the
end. This hose can be carried into the car and the sand
box filled without the dust and spilling of sand which
usually accompanies the replenishing of sand boxes.

The use of the car rheostatic controller, which operates
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by moving the handle to the right to go forward, and to
the left to reverse, leads to accidents. Where a motorman
is required at times to operate also a series parallel con-
tioller, with a separate reverse, he is liable to move the
handle of the controller past the neutral point and reverse
the motors in the rheostatic controllers, as this action is
inst like that of the series parallel controller in passing
from multiple to series. Several accidents being attributed
to this cause, the Hartford people filed a square hole in the
cover of the controller, and into this fitted a metallic block,
which projects through far enough to strike the handle
when in open position. In this way the motors are pro-
tected from being reversed by mistake. A view of the
controller with this device is shown in Fig. 2.

Car houses are hard places to keep warm, largely on
account of the warping and poor fitting of the doors to
their jams. In Hartford a '
special device is used to draw p x\\\

A

the door tight, and it is made AN N
by the company’s blacksmith. Q\ QQ\Q?
The door is swung on the out- \\\ \\\\§
side, and a long strap-iron U is \\' N
fastened to the top of the door,

as shown at A, Fig. 3. The 7 2

o\Q©

A
I

FIG. 2.—CONTROLLER
CATCH

FIG. 4.—CIRCUIT BREAKER
SEMAPHORE

wedge-shaped latch is operated by two levers from the barn
floor, and is forced into this U, drawing the door tight up
to the jam. The result is that the car house.can be easily
warmed.

Where there are a number of circuit breakers in a row
on the switchboard it is difficult at a distance to see which
cne is open. The Hartford Company has a long narrow
power house, and the station engineers have devised a
semaphore system to clearly indicate what circuit breakers
are thrown. The arrangement is as follows: The toggle
joint in opening up the switch jaws strikes a pin, which
gives a quarter turn to the semaphore on the circuit break-
er and displays a red disc. This is invisible from the en-
gine room floor when the circuit breaker is closed, for it is
then edgewise. Each generator circuit breaker is also
provided with a semaphore, so that the engineer at a glance
can. see which units are operating on the system. Fig. 4
shows the general arrangement.

The oiling of a bearing by the oil-can method entails
hoth a waste of oil and manual labor. The conduction of oil
{o the bearing by a piping system and its withdrawal
again after it has worked through the bearing surface the
lubrication can be made automatic in its action and does
not require the handling of the oil. Mr. Caum has devel-
cped for the Hartford Street Railway power station a very
complete system,
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Each engine has an independent piping system, which
can be shut down with the engine; all piping systems are
controlled from one point, and a sight feed is introduced
mto each pipe line.  The oil is fed from supplementary
tanks in the engine room to the engine bearings by gravity.

A wripe valve is used, so that air can be blown
through the pipe to clean i1t out. Five-eighths-in.
brass tubing and brass fittings are used through-

out.  The oiling system can be fed from two inde-
pendent sources of supply.

The oil house is located at a distance in the rear of the
station, and is divided into three fire-proof compartments,
which are lighted externally by lamps placed outside the
windows. One compartment is for the handling and stor-
age of cylinder oil; another contains the filters, and a third
cooling and storage tanks. The oil from the bearings

FIG. 3.—CAR HOUSE DOOR CATCH

collects in a receiving tank and is forced from this by com-
pressed air to the filtering room, where it is heated and run
through filters.  IFrom the latter it is forced to the cooling
and storage rooms,

There is a duplicate system both in the oil house and up
to the air compressor. By turning a two-way valve either
supply can be drawn on. The rate of flow of oil through
the bearing is about a gallon in two minutes. It is found
that the oil does not get worn out as fast when circulated
rapidly, and the volume has a cooling effect on a bearing
which tends to heat.

The method used for supplying a bearing with oil and
drawing it away is accomplished without the slightest ex-
ternal appearance of oil. The engines supplied are hori-
zontal, and the wipers on the crank-pin and the crosshead
pin have been dispensed with. The crankhead is lubricated
by means of holes drilled at an angle through the cranks
from the circumference of the main bearings to the crank-
pins. Holes are drilled from the top of the crosshead to
the crosshead pin and through the latter to the bearing.
This receives oil furnished to the top guides. There is no
indication of oil on the white floors and the amount of oil
required to supply the waste is extremely low. Even the
self-oiling bearings of the dynamos are piped up and sup-
plied with oil by this circulating method, to furnish fresh
cold oil during extremely hot weather.

VoL. XV, No. 2.

Track Construction on Concrete in Detroit

The Detroit railways were among the earliest in this
country to employ concrete for sub-construction in street
railway track. The original construction employed by the
Detroit Citizens’ Railway was a g-in., 100-1b. grooved rail
carried on steel ties spaced 5 ft. centers. The ties were
channels 7 in. wide x 7 ft. long and £ in. thick, with a flange
of 14 ins. deep. They weighed 21 1bs. each. The concrete
was laid 6 ins. below the base of the rail and tamped under
the ties. It was also laid on top of the ties and carried up

FP'_,
CONCRETE f":
o 24
a
£ EXCAVATION
=
o
[=}
& ||&E=
1
’ VOIDS UNCER
1 RAIL HEADS
| FILLED WITH
r(CE,MEIW MORTAR vl
c = -
I _ T [ I8% Rl I°
AN R, AL CONCRETES, . 4 sl
T e W

PRESENT STANDARD TRACK CONSTRUCTION IN DETROIT

to within 14 ins. of the base of the paving. When Belgian
paving was used, the latter was then laid on 1} ins. of sand.
The same construction was used with asphalt.

The Detroit Railway, which was built about the same
time, used in part wooden ties and in part concrete string-
ers. The wooden ties were laid on a 6-in. concrete base,
between which and the tie was a 1-in. layer of sand. Con-
crete was also carried up above the ties, and where 5-in.
paving was used with a 7-in. rail, the concrete extended to
a height of 1} ins. above the ties. There was then a layer
of 4 in. of sand, on which the paving blocks rested. Where
concrete stringers were used a trench was first cut 15 ins.
deep and 1 ft. wide, a layer of concrete composed of one
part of Portland cement, four parts of Louisville cement,
eight parts sand and sixteen parts of broken stone, was laid
in the bottom of the trench to a depth of 6 ins. The rail,
which was 7 ins. high, was then placed in the trench and
the 2-in. space between the top of the concrete and the bot-
tom of the rail, with the space on each side, was filled up
to the bottom of the pavement with grouting, composed of
one part Portland cement, one part sand and three parts of
clean fine gravel. The rails were bound together with tie
rods placed 10 ft. apart. )

The two railways are now under the same
management, and the experience of the last three
years with both types of track construction have
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led to some slight modifications. The stringer
construction of the Detroit Railway was found to
have gone in spots, and it was thought that this was due in
part to the method of holding the rail, which, being with
tie rods, did not hold the rail vertical. On the other hand,
the heavy ties employed on the Citizens’ Railway were not
found necessary. The accompanying engraving shows the
standard type of track construction now employed by both
companies. The present tie is a 3-in. angle bar, and its
use is more for keeping the track to gage and the rails
vertical, for which purpose it answers better than a tie rod,
than it is to support the rails. The concrete is carried down
6 ins. below the base of the rail and covers the ties to a
height within half an inch of the base of the paving, which
in the engraving is 4 ins. thick. If, however, there should
be any soft spots encountered in laying the track the con-
crete is carried to a greater depth, 2 ft. if necessary, to give
a perfectly substantial base for the rail. The management
consider the construction illustrated perfectly satisfactory
with the clay sub-soil, but with a sand sub-soil would not
recommend any type of concrete construction.

After the concrete is laid it is necessary to let it set for
five days without running any cars over it if the weather is
dry; in the fall when the road is moist it sometimes must
be allowed to rest a week. Over 98 miles of track have
been constructed in this way during the last three years.
The rails are bonded with a U-shaped riveted bond in the
base of the rail. The rails are not cross connected. as the
axles are depended upon for this purpose, but the inside
rails of the double-track are cross connected for 500 ft. by
Chicago rail bonds.

As is well known, the Detroit Railway Company in-
stalled a considerable amount of electrically welded rail on
its Jefferson Avenue line. This rail is still in good condi-
tion, and is satisfactory, although the company is not elec-
trically welding any more of its track rails. One chief ad-
vantage found with the electrical weld was the good elec-
trical return which it afforded, and the section welded is
that upon which the power station is located, so that these
rails afford an excellent return to this point, in fact so good
that no ground return is employed. In all, about 2 per cent
of the welds have broken during the past two years. Where
this has occurred the rails have been well bonded.

—"Q_____

Changes in Brooklyn

Official announcement has been made that the controll-
ing interest in the capital stock of the Nassau Electric
Railroad Company has been purchased by the Brooklyn
Rapid Transit Company, owner of the Brooklyn Heights
railroad and the two roads will hereafter be operated in
complete harmony. The Nassau Company has $6,000.000
capital stock outstanding, and $4,849,000 bonds, and was
formed for the purpose of operating the Atlantic Avenue
railroad and the Brookiyn, Bath & West End Railroad

It is stated that very few changes will be made at present
in the actual operation of either of the companies with the
exception that one or two of the Nassau lines will be given
a through service to New York via the bridge over Brook-
lyn Rapid Transit lines. A number of changes in the per-
sonnel of the Nassau Company has been made, however,
and the present officers and directors are as follows: Presi-
dent, John E. Borne; vice-president, Hugh J. Grant; treas-
urer, C. D. Meneely; secretary, W. I, Ham. The stock-
holders of the Brooklyn Rapid Transit Company will
shortly vote on the proposition to increase the capital stock
of that company to $45,000,000,
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LETTERS AND HINTS FROM
PRACTICAL MEN

Notes ‘on the Standard Rules and Regulations as
reported by the A. S. R. A. Committee

SCHENECTADY RAILWAY COMPANY.
SCHENECTADY, Jan. 14, 1399.
Ep1tors STREET RAILWAY JOURNAL:

The report of the committee appointed by the American
Street Railway Association has now been publicly printed
in your columns, December, 1898, and it 1s, therefore, open
to discussion and eriticism.

The intrinsic value of a comprehensive, consistent and
equitable set of standard rules would be immeasurable.
The accepted usages of a road, of similar roads or groups
of roads are the “constitution” of discipline, the rules and
regulations are its “by-laws.” With good rules intelligently
enforced, the employees will be bound into a homogeneous
and interdependent body, but with rules that are incom-
plete, inconsistent or inequitable their enforcement will be
a subversion instead of a conservation of discipline.

Beyond their application to the employees there is at
present a further use of good rules, and that is their effect
on the courts, the municipal and other authorities and the
weneral public. In these days of conventions with open
doors, unlimited discussions and publications, of vellow
journalism which probes and exploits the inmost recesses
of everything, of suits at law during which matters per-
tinent and unpertinent are “expert-ed” and spread broad
among the people, in these days, the rules of a company
and the measure and quality of their enforcement are very
cften matters in which the courts, the authorities and the
people at large take a keen interest, an interest the results
of which are often felt in unexpected ways. There is, there-
fore, all the more reason that the rules themselves should
be as perfect as experience, observation, knowledge—and
a desire for perfection—can make them. The enforcing of
them is an important, but secondary matter; good rules
will partly enforce themselves, but the task of enforcing
rules that are unreasonable, unjust, inconsistent or other-
wise imperfect, is an impossible one, and if persisted in may
become a two-edged sword to be used against the en-
forcer.

The task given the committee was a difficult and thank-
less one, difficult, because in a territory so large as that
covered by the national association, conditions of every
kind vary so greatly that a rule that would be perfectly
just, proper and appropriate in one section of the coun-
try, might, in another section, be considered very unde-
sirable. Also at present, the varying laws, regulations,
ordinances, recommendations, etc., etc., of the legislatures,
courts, municipalities and railway commissioners of the
several States and Territories would militate against the
formation of a general set of rules; that is to say, of a set
of rules which—without change of form or meaning—
should be applicable to all railways in the United States.

The task was a thankless one, because, if there is one
thing that the average superintendent or general manager
believes to be perfect and immaculate it is his rules and
regulations, and he usually does not take kindly to, and is
not grateful for any rules which have not emanated from
him directly or in the formation of which he has not had
a hand, especially if he sees that in many respects they are
not actually a betterment. In this he is somewhat right, as
his rules are generally the outcome of local experiences
and necesities, and while they are often crude and strongly
tinged with local color and personal idiosyncracies, they
have been, as a whole, more just, wise, safe and reasonable
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than those forced—or sought to be forced—on him by local
legislators and muncipalities or by the aspiring, but inex-
perienced directors of his own company.

Moreover, given that the committee had reported an ab-
solutely perfect and complete set of general rules, the As-
sociation has no authority to enforce their use. nor has it
the means to obtain or compel such authority. It would
have to depend on the willingness of each railway that was
a member of the A, S. R. A,, and of the many who are
not, and would have been met at once with the inertia of
conservatism and the literary jealousy of every-superin-
tendent-his-own-author.

It seems, therefore, that the A. S. R. A. has given the
gentlemen of the committee a doubly difficult and thank-
less task, as it is well nigh a useless one, and it will not be
exaggeration to say that not one company will change its
rules to conform to those of the committee at the present
time, nor would one in a hundred do so were the Associa-
tion to ratify and recommend them. This, the Association
should have thought of at the time of appointment of the
committee, as they have placed the gentlemen of the com-
mittee in a very difficult position, and have led the street
railways of the country to expect something that cannot
be realized. The name itself is misleading even were the
thing itself possible, as a set of rules for voluntary use by
any and all railroads in the country might be called “Uni-
form,” or “Universal,”” or “General,” but could hardly be
called “Standard” unless their use was in some way
obligatory.

If the A. S. R. A. had been less ambitious or more
thoughtful and had contented itself with asking its com-
mittee to prepare a wuniform set of general rules for sub-
mission to the several State associations for action, the task
of the committee would not have been so out of propor-
tion to its report—and its thanks.

As a matter of fact, the State associations are, at present,
the only bodies that should attempt to standardize rules.
They represent at once the largest and smallest division
or group of street railways that have mutual and uniform
interest as regards legislation, and they are the only
bodies that possess—even indirectly—mandatory powers,
as they can, if their majority wills it, influence and co-
operate with their several State Railroad Commissions in
the formation and enforcement of a standard set of rules.

Such a standard set of rules would, at present, be of very
great value within a State. Ratified by the State associa-
tion, recommended by the State Railroad Commissioners
and enforced by the State legislature, they would have
the effect of laws, would greatly simplify lawsuits arising
from their enforcement or their neglect, and in cases where
they were strictly adhered to would greatly minimize the
damages. They would make a more efficient Lody of the
railway employees affected by them, as these employees
would be more “standard” as regards general rules and
would not have—as now—to change all their ideas and
methods because they changed their location and em-
ployer. They would greatly lessen difficulties, arguments
and misunderstandings with the general public, as the rules
would soon become as well understood as the “five-cent
fare” and, having the authority of the State at their back,
would be much less liable to infraction on the part of the
public.

As the State associations and State railroad commis-
sioners multiply, these rules—amplified and amended to
meet larger and more general conditions—could be made
uniform between State and State until they become uni-
form and standard all over the country. This is not a
millenial forecast, nor a utopian dream, but a matter that
is right upon us and needs recognition. With interurban
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street railways stretching out until they become inter-
State, with companies operating roads that run across
State-lines, and, perhaps, across States, it is ridiculous to
think that the running across an imaginary line on the
ground should change the whole character of an em-
ployee’s actions.

Going back to the committee’s report and taking into
consideration all the difficulties in their way, it was pos-
sible for them to have given the Association a general set
of rules that could have been offered to the State associa-
tions. Underlying all street railway iransportation busi-
ness, from Maine to Texas, from California to New Jersey,
are certain fundamental principles which must be followed
by all if the public is to be served with safety, convenience,
comfort, regularity and punctuality, if employees are to
serve with the greatest efficiency and with the least dan-
ger, deprivation, exposure and labor, if the employer is to
obtain a fair profit on his investment and without needless
risk. To expound and explain these principles, to apply
them to specific cases, to show their capabilities and their
limitations, to embody the whole thing in a clear, concise
and consistent form—that is the province of a “general”
set of rules and regulations.

Such rules st

1. Be rules, not suggestions nor advice; such—if per-
tinent—may be prefixed as an introduction or deduced as
corollaries, but must not be masquerasded as rules.

2. Be “general” in the sense that they are applicable
without change of intent or principle to all street railways
or surface railways within the territory they are intended
to cover.

3. Be “general” in the sense that they must contain
nothing local or individual, either as regards locality or
personality, use or manufacture.

4. Be comprehensive, covering every point in regard to
all employees whose duties are in any way in connection
with the public—either directly or through their fellow em-
ployees.

5. Be perfectly clear and lucid in language, admitting of
no double meaning nor abscurity of meaning.

6. Be perfectly free from contradictions either within
themselves or with one another.

7. Be in acordance with general usage, experience and
observation.

8. Be reasonable.

9. Be just and equitable.

Such rules should

10. Be couched in plain, simple, terse language so as to
be easily understood, and—if necessary—memorized.
Slovenly composition, ungrammatical language, false
syntax, obscure expression, involved, complicated and in-
verted sentences are to be as much avoided as “elegant
phraseology.”

11. Be arranged in some connected, definite and con-
secutive manner, and divided into groups having specific
relation to certain persons, duties, acts or things. Under
cach group the rules themselves should be arranged as
much as possible in a natural sequence or order, all cog-
nate matters should be brought under one rule if possible,
and each rule should be preceded by its subject as a head-
ing. On the other hand, no rule should treat of more than
one subject. ,

12. Be free from repetitions either within themselves or
of one another. Repetitions in rules and of rules do not
cmphasize; they only weaken. Emphasis should be used
only in proportion to the importance of the subject and
should be manifested by other means.

13. Be free from unnecessary, irrelevant or axiomatic
remarks and directions. Employees for whom these rules



Fesruary, 1899.] STREET
are made must be considered as having ordinary common
and moral sense; a street railway is neither a kindergarten
nor a Sunday-school.

They should not

14. Be unnccessarily peremptory in tone; “must” and
“shall” used too frequently lose their force. It is much
better on ordinary occasions to say “will” and ‘“‘should.”
The imperatives should be reserved for imperative cases.

15. Be addressed to the second person—‘“you.” It
sounds—and is—Dbetter to address the rules to employees
in the abstract, i. e., impersonally, and for this the *third
person”’—"he” or “they” is necessary. This is somcwhat
a matter of opinion, however, but there can be only one
opinion on the question of sticking to one kind of address
in the rules, either “you” or “he” and “they” may be used,
but they should not be mixed. In an introduction to the
rules the less formal style is an advantage, as ecach in-
dividual employee is there being addressed, while in the
rules the employees as a class or group are being in-
structed.

16. Threaten. Penalties should form no part of a rule,
although they may be an adjunct of the rules. Dismissal
for certain specific and proven grave offences, such as
drunkenness on duty, lying, dishonesty and wilful dis-
obedience of safety rules, should be made a rule, but be-
vond that, all penalties, punishments and threats had
better be kept out of the rules and the “‘punishment made
to fit the crime”—when the crime occurs. Prompt and
just punishment in actual practice is all that is necessary,
and a few cases of such will do more good than a rule-book
full of “bogy-man” threats, very few of which can be car-
ried out in practice.

The above qualifications and conditions contain nothing
but what is reasonable and necessary 1n a matter so im-
portant, and it will do the report of the committee no
injustice to test it by them and see how near it comes to
fulfilling them. This will be done in a future article.

H. S. CoorEr.
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Methods of Accounting

BingaamTon Rarnway ConMprany,
BinguamToNn, N. Y., January, 10, 189q.

Ep1TORS STREET RATLWAY JOURNAL:

I notice your editorial in the January issue, wherein
you ask for views upon Mr, Kittredge’s article entitled,
“An Ideal System of Street Railway Accounts,” and would
say that the system of dividing and sub-dividing of the ac-
counts as outlined are almost identical with those followed
in this company, and the ideas expressed by Mr. Kittredge
as to intelligent and perpetual comparisons have been car-
ried on by us for several years, for the constant informa-
tion of the general manager of the company.

In addition to our ledger showings we have a compara-
tive table (special) book, in which we show a constant
comparison of the receipts from each passenger division of
the road, from various other resources, the operating ex-
penses in detail, as well as increase and decrease in sup-
piies on hand, floating debt, etc., and a daily comparison
of each division’s receipts. From this statement the man-
egement is enabled to watch the earning capacity of each
division of the road, and to decide as to what service such
division is entitled, also to determine at a glance whether
auy leakage occurs in operating expenses and to correct
such intelligently. The many other details of information
conveyed by this table furnishes to the office at all times
the exact standing of the road. I mention this book as
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civing the same information constantly as by Mr. Kit
wedge’s system without what seems to me a complication
of bookkeeping.

More as a matter of asking information than criticism, 1
wish to express the following: The sppearance of the
Maintenance and Emergencies (sub-divided) accounts in
the Reserves, as Liabilities in the Balance Sheet, as I un-
derstand it from the article, act as sinking funds for the pro
rating and equalizing of all expense accounts.

[f this interpretation be a true one, 1 am at a loss to un-
derstand how these accounts could be intelligently pro
rated unless an estimate’be based in each case upon the
year preceding, and even then the variation of a year might
be so great that the following vear would be unjustly pro
rated. While the distribution of expense in the various
accounts through different months or shorter periods,
might seem just when one thinks of a large expense of re-
placement falling on one month the expense of which has
really been accrued during preceding months, the question
arises, how can the pro rating be properly adjusted, and
why is not the actual condition of the expense account of
more instant and valuable information to the manager than
the study of the balance sheet. Ior instance, would the
showing of the same operating expense for the summer
mmonths with increased car service for pleasure rides, etc.,
be correct as against the winter months, or could the re-
moval of snow and ice be pro rated throughout the sum-
nier intelligently, and, in that line, would not an open win-
ter, without storms, or a winter with frequent and heavy
storms, make an unjust showing of one year with another?
Again, how can a company depend upon the life of a gen-
crator and, as they run year after year without repair or
replacement, have you not created a false asset which must
also appear in the balance sheet, or, without indemnity in-
smance, how can one intelligently pro rate against acci-
dents?

Perhaps I may be speaking from ignorance or a too
limited knowledge of Mr. Kittredge’s ideas in this respect,
but it would almost seem that the receipts could be even
more accurately pro rated, thus enabling the accountant
to forecast correctly any report, for any time, the other
necessary and valuable information being available only
to those who have access to the balance sheets.

Irom a personal point of view, gathered from the in-
formation desired by, and on hand for, our General Man-
ager, it would seem that the supply store system with its
daily charges and vouchers, together with comparative
tables, made up constantly from the ledger, properly di-
vided, gives the actual and satisfactory status of the road
¢t all times, which cannot be furnished more acceptably to
management, bond and stock-holders, the public, and the
State.

Jou~ B. RocErs, Treasurer.

Frrcupure & LEOMINSTER STREET RatnwAay COMPANY,
Frrcasurg, Mass., Jan. 9. 1899.
Epitors STREET RATLWAY JOURNAL:

[ have carefully read Mr. Kittredge’s paper on “An [deal
System of Street Railway Accounts,” and, in general, can
commend it very highly.

It must be remembered that small roads cannot go into
the detail of classification or of accounting as deeply as can
the larger, and there are a great many small roads. There
is a danger line beyond which the expenses of accounting
are entirely out of proportion with the income and needs of
tlie corporation.  For example, with a road of $75.000
yearly operating expenses, a weekly inventory would be
an absurd proposition. The expense of it would be en-
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tirely incommensurate with the cost of supplies not going
into immediate consumption. Yet it is as necessary for
these small roads to have a sound accounting system as the
largest. So any “ideal” system of accounts must be suffi-
ciently elastic to be of use to all without too great expense
to any. This, it seems to mie, is a virtue of the system
which Mr. Kittredge suggests.

I think Mr. Kittredge's reasoning in omitting accounts
N and O entirely wrong. If the items of these accounts
may be classified as assets, as parts of other accounts, why
arc they not assets “in themselves?”  They are more
tangible and more properly classified as assets than good-
will, which is almost illusory, and they are as properly
separate as accounts 4 and B. These latter accounts could
be as casily pro-rated among the others as N and O. The
chject of accounting must be accuracy, and pro-rating
these accounts is far from that, as actual experience shows.

One thing which Mr. Kittredge neglects is tickets. These
little pieces of paper do a big business on many roads,
thousands of dollars worth of them sometimes outstanding.
They are essentially a liability and must be accounted as
siuich.  The practice of carrying receipts for tickets sold
directly to revenue is wrong. The minute they are sold
they become a liability against the corporation and so re-
niain until used.

Further, it seems to me that the classification of divi-
dends declared and unpaid as a floating liability and taxes
and interest as reserve accounts is wrong. These are all
accrued liabilities, and, as such, should have separate classi-
fication.  Reserve accounts for sinking, maintenance or
emergency funds are in no sense accrued liabilties nor are
accrued liabilties, by nature, exactly similar to funds for the
payment of outstanding liabilities like bonds or future ex-
traordinary expenditures for maintenance and emergen-
cies,

Why are not express and advertising (in cars) receipts
from operation as much as freight or mail?

RoBeErT N. WaLLis, Treasurer.

BerGEN County TrRACTION COMPANY, N. .,
Forr Lk, N. J., January 14, 1899.
EDITORS STREET RATLWAY JOURNAL:

The form you give in your January issue (chart of
Analysis and Classification of Street Railway Accounts) is
practically the same we use for balance sheet.

WiLLiam N. BARROWws, Secretary.

+

Method of Drilling Armature Bushings

. Bosrtox, January 12, 1898.
EpIiTors STREET RAILWAY JOURNAL:

They have a way at the West End railway shops here
for drilling street railway car axle bushings that is both
simple and effective.  The rig is especially designed for
drilling plug holes in the bushings. A double-end arbor
is used, with a drilled-bushing on one end and a bushing
to be drilled on the other end, as shown in the annexed
sketch of the tool.

The arbor (A) is cut with a thread and movable nuts
(B) and (C) put on. These nuts are cone-shaped on the
sides facing in, and are screwed up on the bushings, as
shown in the next view, which represents the bushing (G)
in process of being drilled to correspond to the master
bushing (F)." The arbor rests in the bearings (E) (E), and
can be turned easily by the hand. The guide pin (H) rides
in the shoulder piece, and the latter is set-screwed to the
base piece (D). The drill (I) operates in a leader, which
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is set-screwed to the base. The nuts for sustaining the
bushings in place can be square and tightened with a
wrench, or they can be round and provided with holes in
which to insert a shaft for turning. As the nuts hold the
bushings very firmly in place the machinist can be sure of
getting uniformly drilled work. Bolt holes, etc., may be
drilled at regular intervals in other lines of work on this
device, and at any desired distance from the axis and from
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TOOL FOR DRILLING ARMATURE BUSHINGS

cach other, regardless of the diameter of the pieces or the
length. The jig can be provided with an index plate that
can be set for any number of equal divisions and clamped
firmly in position. The drill is held in the usual man-
ner, and by means of a variety of sleeves this jig is ready to
drill equal spaced holes at the proper distance from cen-

ters. B.F.F.
_—— e ——

Amusing Letters

Nearly every railway manager has received letters more
or less amusing, asking for a position, damages for a sup-
posed injury to property or feelings, or protesting against
some ‘“‘outrageous’’ invasion of the author’s rights. Below
will be found a copy of a letter recently received by F. J. J.
Sloat, of the Cincinnati & Hamilton Railway Company.

Hamirton, On1o, Dec. 19, 1898.
MR. SLoaT AND WiLL. CHRISTIE:

Dear Sirs.—The 13 of this Month the No. ten Car Cut My val-
uabel Dog In Two you have no Pitty for Me I Am Lonesome
For My Dog yet I was ofered A Big Prise For My Pet Dog I
Would not Take it I would rather have My Dog now What will
I do and What will you do My dear Dog is gone.

Yours Most Respectfully,
Mgs. .

P. S.—Mr. Sloat Swope has fine dogs get him to give me one

In Return For Mine Mr. Sloat you know I Deserve A good Dog.
Mpgs. 2

Great as the loss of her dog must have been to this
lady, it was insignificant as compared to the damage re-
cently inflicted upon a gentleman in Brisbane, Australia.
His pathetic letter to J. S. Badger, manager of the Bris-
bane Tramways Company, describing the catastrophe is
given below, and should act as a warning to all those who
persist in sitting on the hand railing on the top of a double-
deck car while escorting ladies home from the theater.

To THE MANAGER oF THE BRISBANE TRAMWAYS CoMmPANY, LTD.:

Dear Sir.— I regret to have to inform you that on returning
from the theater on Wednesday evening last I boarded the first
theater car to W’Gabba, and owing to the car becoming over-
loaded I had to sit on the hand railing on top of the car, with
the result that I had my trousers destroyed by being caught on
the stone pillar at the north end of the bridge.

As I suffered sufficiently by having to escort a lady home with
my pants minus the seat I am sure you will deem it only just that
you should suffer the inconvenience of the loss of their value,
viz.: £1 1s.
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If you have any reason to doubt my assertion you may refer to
Mr. , who was also a passenger.
I will send you the damaged pants if you wish it.
Trusting you will see the justice of my demand and forward
cheque for amount at your carliest convenience,
I am, sir, yours faithfully,

oo
" g

Fighting Snow in Newport, R. L.

A snow storm is unwelcome to most railway managers,
1o matter how well one may be prepared to keep the track
clear, and during a heavy storm continuous and arduous
work is usually required from every member of the operat-

LARGE DRIFT IN NEWPORT

ing force, from the switchman to the superintendent, to
keep the tracks open. Many of the New England roads
suffered severely from the blizzard the latter part of No-
vember. A good idea of the amount of snow which fell
at that time in localities where the fall is comparatively
light at most times, is shown in the accompanying engrav-
ing, which was taken on the Newport Street Railway, at
Newport, R.I. The means employed by this company for
combating this snow storm are the snow plow,with its long
nose set at an acute angle, a snow shovel brigade, and,
coupled with these, vigilance and prompt action.

; S
Combined Street Railway and Lighting Station

The Hagerstown Railway Company has recently com-
pleted a new station, from which power will be supplied
for operating the street railway system and the electric
lights for city and other service, both industries being
controlled by the same company. The new building is of
brick, tasteful in design, with a ground dimension of 8o
ft. x 116 ft., and wing for boiler room 45 ft. x o ft. The
generators are to be driven from a jack shaft, which ex-
tends the whole length of the building down the middle of
the floor, and is provided with Hill clutches for coupling
the different sections. The power is generated by three
tandem compound condensing engines of the Standard
type, manufactured by the Harrisburg Foundry & Ma-
chine Works. They are of the single piston-valve type,
and so far are operating to the entire satisfaction of the
management. Two of the engines, which are cach of 400
h.p., are located at the ends of the shaft, on the opposite
side from the generators, and transmit their power by
belts to the shaft. A third engine, a 300-h.p. machine, is
belted to the middle of the shaft.

The street railway generator equipment consists of two
325-kw, machines of the General Electric make, which are
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Lelted from the extremities of the shaft. An 8o-kw. gen-
crator provides the power for stationary motor service.
The lighting generators consist of one 3000-light alter-
nating machine, one 1500-light alternator, one 125-light
Brush arc machine, and four so-light Schuyler generators,
all driven by belts from the shaft. The belts are all of
Chas. A. Schieren manufacture.

The boiler equipment consists of three boilers of the
Berry type, aggregating 550 h.p., and were manufactured
by Robert Wetherell & Company, of Chester, Pa.

Among the auxiliary steam cquipment are the con-
densers and steam piping, which were furnished by Best,
IFox & Company, and a Spencer damper regulator, which
controls all the dampers of the three stacks.

The switchboard is of black and blue marble, the blue
portion being occupied by the lighting instruments. This,
with its equipment, was furnished by the General Electric
Company. The equipment seems to be well designed for
the purposes required. As it was necessary to operate
both the lighting and railway generators from the same
engine, it was found better to instal!l the shaft with clutches
and belting, so that either engine, or all combined, can be
coupled to each or all of the generators. For these
reasons direct coupled units were not installed. The plant
has been erected and the machinery installed under the
direct supervision of C. W. Lynch, president of the com-
pany, the designs having all been made by W. C. Happer-
ley, superintendent.

S S—
Business During 1898

In spite of the fact that the United States was engaged in
a war during the past year, the electric railway business
has been more prosperous than ever before, and probably
a greater amount of contracts for new equipment have been
awarded than in any previous year. It is certainly true
that most manufacturers have not complained of lack of
orders during this period.

From data collected recently by the STREET RATLWAY
Jour~aAL on the output of certain manufacturers of rolling
stock, it is estimated that from all the shops in this country
manufacturing street cars, between 5500 and 6000 cars
were turned out during 1898. During the same period it
is estimated that the output of electric car trucks in the
United States was from 8500 to 9500, and of car wheels
for street railways {rom 125,000 to 150,000. A certain
proportion of the two former and a small percentage of the
latter were undoubtedly for export, but it is impossible to
say just what proportion was sent abroad.

U S —

The secret of success in handling damage cases lies, no
doubt, in their being properly looked after from the very
start, 4. e., from the time they are first reported. How to
do this varies as do the different cases, but no case should
ever be handled by any one but an honest, careful and ex-
perienced claim agent. Fer such work, men must be natur-
ally qualified; they should ever have the interests of their
road at heart, and yet not blinded by too great a prejudice
in its favor; they should have sound, shrewd judgment,
and be painstaking and careful of detail to the highest de-
gree. Like the true physician, they should be of a happy.
calm temperament; and also, like him, should ever be
ready to answer a call. The successful claim agent should
have the faculty of handling all sorts of people without fric-
tion. His keen perception should reveal to him the nature
of each case, but he should never betray anxiety for settle-
ment.—From address delivered at the Niagara Falls Con-
vention, 1897.

.
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Apropos of the revival of active interest in increased
rapid transit facilities in New York city and the more fa-
vorable attitude of the municipal authorities on the ques-
tion of building an underground electric railroad, we take
occasion to again point out the impossibility of avoiding
or long postponing the building of such an underground
road, or of looking forward with equanimity to the future
congestion of trafic on Manhattan Island if greatly in-
creased facilities be not provided. The new electric sur-
face lines are proving so immediately and unexpectedly
popular that almost as soon as they start into operation
the traffic on all the longitudinal lines is dangerously near
the topmost limit of capacity. We know now quite closely
the ultimate capacity of the elevated lines, except for pos-
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sible “double decking,” and we know also that there is an
enormous number of new apartment houses and private
dwellings going up in the northern portion of the Island.
These buildings must have tenants and the tenants must
have transit accommodations for their every day market-
ing, as well as for business purposes, and better rapid tran-
sit facilities are even to-day a crying necessity. What won-
der is it, then, that the political powers behind the throne
in New York city should execute a demivolte and consent
to the further consideration of rapid transit plans on broad
gage lines—what wonder also that those at present in
charge of, and responsible for the transportation of the
people of the city of New York should give most serious
consideration to financial and engineering problems inci-
dent to the construction of such lines, and should resolve
to build them as a supplement to the present almost over-
burdened facilities.

About ten years ago, just before the beginning of the
“boom” in electric railroading, there were well-defined
rumors that a European syndicate was forming to intro-
duce compressed air as a motive power for street railways
on an extensive scale. The immediate success of electric-
ity prevented the syndicate’s plans from being carried to
fruition, and compressed air has not since figured as a
competitor of importance in the street railway field. With-
in the past five years, however, further experiments in com-
pressed air have been carried on in this country on a some-
what extensive scale, and the results have been such that
ample and powerful financial support has lately been se-
cured for compressed air as a motive power. The first
large effort of one of the new syndicates will be directed
toward the building of “auto-trucks” for handling the
trucking business of large cities, now done by horses, and
the parent company purposes licensing local companies for
this purpose. It is expected, too, that cabs and possibly
even omnibuses will next be taken up. Considerable ex-
perimental work has also been done in the street railway
field, as has been duly chronicled in the STREET RAILWAY
JournAL from time to time, and within a few months, a
twenty-car, five-mile crosstown line is expected to be in
operation in New York City by compressed air. It will
need a year or more of full operation of this line before
even a preliminary idea of the operating expenses of com-
pressed air can be obtained, although reasonably close es-
timates of everything except depreciation and ‘“‘contin-
gencies” is now, perhaps, possible. What has been so far
demonstrated in New York is, first, that compressed
air motor cars will run, and with fair satisfaction to the
public; second, that an amount of air, compressed to 2,500
pounds pressure, can be stored out of sight in an ordinary
street car, sufficient to run a car from twelve to fifteen
miles, under ordinary conditions of track and service, and
somewhat more under favorable conditions; and, third, that
air at this high pressure can be compressed and “bottled”
with reasonable safety, and the pressure reduced by simple
means to a point where it can be used in the motors. What
is not demonstrated is whether under all working condi-
tions which street cars and trucks have to meet, including
collisions, etc., absolute safety to the public can be always
assured; whether heavy grade work such as is frequently
found in city streets can be done by compressed air motors
or any form of self-propelled car employing reciprocating
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motion; and whether the costs of motive power and of
maintenance will be comparable with electricity. All these
demonstrations will come in time, and what is now certain
is that experiments on a larger scale than ever before made
in this country are already instituted, and will be vigorous-
ly prosecuted to a definite conclusion.

The cost of copper has been constantly rising for the
last year and more, and, according to all indications, will
continue to increase, especially if the consolidation of the
copper mining companies of the Northwest, which has
been proposed in Boston, the financial headquarters of the
American copper interests, is consummated. The use of
the metal is, of course, also constantly increasing, and the
extent of its employment in the electric railway industry
makes the question of its market price an extremely im-
portant one to street railway companies. Efforts to find a
substitute for copper as an electrical conductor have been
aumerous. As is well known, the rails are being em-
ployed for carrying the return current to the power sta-
tion much more extensively than formerly, and under-
ground supplementaries are going out of use. Some com-
panies have even gone so far as to lay mains of buried
rails, well bonded together, for connecting the tracks with
the power station. The chief reason for this, of course, is
70 save the expense of the copper, but measures of this
kind are, on the whole, poor substitutes, so that the an-
nouncement of the aluminum manufacturers that they can
compete in price with copper, comparing the two metals
in their current-carrying capacity, is interesting. Alumi-
num is practically three and one-half times lighter than
copper, and the pure metal has a conductivity of about
63 per cent that of pure copper. Upon these figures as a
basis, it is estimated that for electrical conductors of equal
conductivity aluminum at twenty-nine cents a pound is
cheaper than copper at fourteen cents. The tensile
strength of pure aluminum may be greatly increased, with-
out much loss in its conductivity, by properly alloying it,
and it is then well fitted for aerial wires, owing also to its
fightness. The chief drawback to its use as an electrical
conductor at present seems to be the difficulty of soldering
ot brazing it, but it is said that this objection is being over-
come. The material has been employed as an electrical
conductor to a limited extent on some of the long-distance
lines in the country, chiefly for telegraph and telephone
work, and any advances made in the method of adapting it
to electrical uses will be watched with interest.

It is the impression in some quarters that under the
Light Railways Act, it will be possible to duplicate in Eng-
land and other parts of Great Britain, to some extent at
least, the interurban electric railways now being so exten-
sively introduced in America, but present indications seem
to be that while there may be some construction of this
kind, it will be in no way commensurate with that of
America or with the development of the electric tramway
industry. The Light Railways Act was passed principally
with the intention of encouraging the construction of light-
ly built and inexpensive steam trams for the cheap carriage
of agricultural products and goods to the nearest trunk
line terminal, in cases where the amount of the traffic
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would not warrant the construction of a regular railway.
The control of such light railways is vested in a body called
the Light Railways Commission to whom the applications
for the construction of such lines must be made. The re-
strictions on the construction of these roads are made
less severe than those which govern tramways proper, and
the procuring of the necessary powers is much less pro-
tracted and expensive than is necessary for tramways.
The intention is thus to encourage the building of these
roads for the benefit of the agricultural class who could
thus ship their products at a much less expense than that
required for cartage. In spite of the fact that the provi-
sions are in many ways liberal, as described, the develop-
ment of light railways in England has been exceedingly
slow. Although those at present are operated by steam,
there seems to be no legal objection to their use of elec-
tricity as a motive power, but there are a number of rea-
sons which will serve to prevent the rapid development of
these lines, even with electrical equipment. One of the
difficulties will be that the city tramways are generally con-
trolled by the municipalities with whom it is necessary to
make arrangements for running rights and the use of cur-
rent. Another, and seemingly a more serious objection to
those who have studied the development of similar roads in
America, is the limitation of speed. This limitation de-
pends upon circumstances, but the usual maximum is
twelve miles an hour. The first objection may be over-
come, because the right of municipalities to build roads be-
yond their own limits is not fully determined and they
surely ought to be willing to make any reasonable ar-
rangements for terminal facilities with the light railroad

companies, because they must recognize the value
of the suburban and interurban feeders to their
own systems. The limitation of speed, however,

is a very great drawback and secems, under the present
conditions of public sentiment, almost insurmountable,
owing to the opposition of the vested interests of the steam
railroad lines. The latter are extremely powerful in Eng-
land and represent an enormous amount of capital with se-
curities widely distributed. Any attempt to interfere with
the earning powers of any of these roads by the construc-
tion of high speed electric railways built along the high-
ways as competing lires is naturally almost doomed to de-
feat, although the conditions for their construction be
otherwise favorable. On the other hand, the tram-
way development in England will, of course, be very large,
as practically all the corporations which own tramways, or
will soon acquire them, are requesting powers to equip
with electricity. Public sentiment in England is favorable
to the control of the tramways by the municipal corpora-
tions, who have undertaken the management of quasi-pub-
lic enterprises to a much greater extent than in America,
Outside of the tramway field there will undoubted-
ly be a large development in the electrical equip-
ment of suburban and feeder branches of the steam rail-
roads proper and even—in the not far distant future—of
the main trunk lines themselves. There is probably no
other country in the world that offers the opportunity for
high speed electric service as that furnished by the Eng-
lish trunk lines, with their private rights of way, two and
four tracks, no grade crossings, and their frequent train
service. The population density in the cities and country
is very great and these roads can afford to give their
patrons far better service than at present.
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A New General Formula for Train Resistance

The alchemists of old sought diligently for the philoso-
pher’s stone, the inventors of a later age for perpetual
motion, and engineers of the nineteenth century have been
almost as eager to obtain a general formula which shall
teconcile all existing data and experiments upon train
resistance. The first two objects of effort are now known
to be unattainable, and the third has until now baffled the
best minds in the railroad profession. Only a month ago
“Locomotive Engineering,” which for years past has de-
voted special attention to this subject, said editorially:
“We do not believe that it is possible to devise a formula
that will show an approximation of the resistance due to
different kinds of trains at different speeds when train
tons are the basis of calculation.”

A general formula which appears to be applicable to
passenger trains of all weights, running at all speeds up to
the highest limits so far reached, has been lately worked
out, however, by John Lundie as a result of a long series
of tests of trains in actual service, and is here given to the
engineering public for the first time. His methods of ob-
taining data are decidedly differ-
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stant, representing the minimum possible train resistance
for all speeds and weights, and it is interesting to note, by
the way, that in none of the recorded experiments so far
made on passenger or freight trains of all weights has the
resistance per ton been less than the figure indicated by,
this constant—4 pounds.

Mr. Lundie’s formula is as follows:

14
‘ R 4+S(0'2+35—{—T)
where.

T = the weight of the transportation unit in tons (2000
1bs.).

R = resistance in pounds per ton.

S = speed in miles per hour.

It will be seen at once that unlike most previous for-
mule, there are here {wo variables after the con-
stant, namely speed and train weight. Many other investi-
gators have endeavored to accomplish this, but unsuccess-
fully, and in the formula which has been in most general
use in engineering hand-beoks, that of D. K. Clark, speed
only appears as a variable. Irom a careful study of his

ent from, and much more satis-
factory than those commonly em-
ployed hitherto, where indicator
cards of engines drawing trains
at constant (7) speed on level (?)
track have been made the basis
(with an arbitrary allowance for
engine friction) of estimates of
resistance per ton moved. In
order to be of any value such
tests must be made in long dis-
tance runs, and it 13 almost im-
possible to find a hundred miles
or more of absolutely level track
for the purpose, while it is also

Resistance in Pounds per Ton,

DIAGRAM OF RESULTS OF TESTS
OF T I
TRAIN RESISTANCE | i
Conducted on the South Side Elevated R.R. Chicago, | i | [ \
Augnst and September, 1898, under the direction of S ——]
John Lundie, Consulting Engineer. |
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! © Series of Actnal Results, 82 ton Train.

\ | R = Resistance in pounds per ton.
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! | | | Lines are drawn from the formula, R=448 (0A2+3g?;) where

T=weight of Transportation unit in Tons (2000 Ibs.)

on an examination of the speed
curves of a train when coasting
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The possibilities of such amethod
will be instantly evident to an
engineer, and it may be said, at
once, that the results warrant a decided predisposition
in its favor. It is not only possible to obtain the gross
resistance due to track and journal friction and
air resistance combined, but to differentiate between
the air and the friction elements. The frictional
resistance of a train being reasonably constant
within somewhat wide limits of speed, the speed
curve should be a nearly straight descending line from
full speed to a point somewhere near a full stop. Now the
actual speed curve dips below this straight line, as seen
in Fig. 2, clearly showing a decreasing retarding force
(due to air resistance), with decreasing speed.

In Fig. 1 are shown in graphic form the results calcu-
lated from more than 150 runs made by Mr. Lundie with
trains of different weights on the South Side Elevated
Railroad, of Chicago. Tt will be seen that these results,
expressed by the location of points on the diagram, cluster
around “straight line curves,” and that these lines intercept
each other, with surprising accuracy, at a single point lo-
cated at a definite distance above the origin. This indi-
cates, of course, that the first step in obtaining the final
formula has been reached, in the establishment of a con-

10 15 20 25 20
Speed in Miles per Hour.

FIG. 1

results, Mr. Lundie developed the formula on the follow-
ing mathematical basis: the expression by which “S” is
multipled is proportional to the tangents of the angles
made by the lines developed for different weights, as
shown in Fig. 1, and is the characteristic of a rectangular
kyperbola which (throughout the range of tests made)
co-ordinates quite accurately the relations between train
weights and the inclinations of the lines mentioned for
corresponding weights. The term 0.2 is an intercept on
the axis of y; 14 is the constant product of x and y, with
the intersection of the asymptotes as origin; and 35 is an
intercept on the axis of .

The test of any formula lies in its application. Gaged
by this test, Mr. Lundie’s formula unifies in a remarkably
close manner nearly all recently published experiments,
together with other formule of more limited application,
as will be seen by an inspection of the accompanying table.
The Stroudley, Sinclair and Dudley tests of train resist-
ance scheduled in this table were brought together by A.
M. Wellington in the “Engineering News” in 1892, and re-
ferred to as intrinsically worthy of confidence on account
of the careful manner in which they were made. To these
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we have added further experiments made on the Philadel-
phia & Reading Railroad in 1889, and on the Central Rail-
rcad of New Jersey in 1892, so that a fairly complete range
of train weights from 200 to 400 tons, and of train speeds
from 40 to 70 miles per hour is given in the table. The
Luudie formula checks up all these tests very closely,
though in all but one case the results obtained by its use
are slightly higher than the observed results. In this
connection it may be noted that Mr. Lundie obtained his
speed figures by positive methods, having found that speed
recorders for variable speeds are not sufficiently accurate
owing to the inertia of the moving parts.

These tests are all for heavy railrcad passenger trains,
upon which Mr. Lundie himself has made no experiments.
For trains of from 20 to 100 tons, and for speeds of from
five to thirty miles per hour, the Lundie formula is accur-
ate, inasmuch as it is obtained directly from 150 or more
observations made by Mr. Lundie in Chicago, as before
stated. For lighter units still, the formula agrees with
the results of private tests made by several of the great
electric companies, and checks very well indeed the Clark
formula

R= 7o +7.16),

bearing in mind that the latter is generally admitted by en-
gineers to be from one to two pounds too high.

Now it need scarcely be pointed out that when a formula
of this general kind, deduced on mathematical principles
from a large series of experiments within a comparatively
narrow range of action, is found to be equally applicable
over a much wider range, a strong presumption in favor
of the soundness of its underlying principle is established.
It seems practically certain, therefore, that the Lundie for-
rula is thus applicable to the whole range of passenger
train traction on straight, level, exposed track in a calm
atmosphere. It cannot, however, be said to be applicable
to street cars running on gritty or dirty rails, and, in fact, it
is unfortunately too probable that no formula whatever
can be devised for street railway work for which a large
factor of safety would not have to be allowed in practice
to provide for great differences in condition of track.

An interesting question nowarises as towhether the Lun-

TABLE SHOWING APPLICATION OF LUNDIE FORMULA To TRAIN RESISTANCE TESTS.
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level track of 5.5 Ibs. per ton. By the Lundie formula this
would have been 8.3 Ibs. per ton. An extremely heavy train
of freight cars on the New York Central, weighing 3428
tons, had an average train resistance, at 20 miles per hour,
of about 4 lbs. per ton, or the limiting resistance by the
Lundie formula as expressed in the first constant. Other
tests on fairly heavy freight train work recently made have
sliown approximately 6 pounds per ton as an average,
when track conditions were good, but these results vary
greatly with the condition of the track.

Now it being reasonable to suppose that with the heav-
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iest freight train work, the train resistance will approach
the minimum, and the New York Central experiment
above referred to, indicating that this minimum is Mr.
TLundie’s first constant of 4, it would seem that the latter’s
first constant within the parenthesis, namely .2, must be
inapplicable to very heavy freight-train work, and should
be, in fact, modified by a variable, probably T. It would
be interesting,therefore, to bring together and plot in dia-
grammatic form, reliable results of a large number oi
freight-train tests taken with different weights and speeds,
to see if a modification of the Lundie formula cannot be

", TrAIN RESISTANCE.
Average Speed. | Train Weight.

Trst MaDe By Year. On. Mem. ——
Miles per hour. Fofs Observed Lundie
: Formula.
William Stroudley..... 1885 | London, Brighton and South Coast. Single test,... .. 43.3 376 13.2 14.1
Angus Sinclair......... 1892 | New York Central................. | Mean of six tests. 70. 270 19.03 20T
¢ - Y. 1892 i R S e Single test....... 69.6 270 19.8 21.2
P. H. Dudley.......... 1882 - e | Single test....... 51.43 313 16.9 16.35
- S et we e sl 1889 | Philadelphia and Reading.......... Singletest....... 60. 242.5 18.35 19.0
o S m s w sl 1889 & * ssssseeens Single test. .v:ss- 63.5 242.5 19.8 19.9
£t Wi mas gt 1892 /G Ry Ry N Tare s cnmvmns 45w soosnem s Siugle test....... 63.2 213 19.0 20.2
Clark formula.......... Elo-or| |13 = 0 SOESET O SO O E ST B O R O T B OB o 10 100 7.74 7.04
e oo B e K T R B T SRR { 10 200 7.74 6.6
¢ T | R S P URRURIN, ([ Y 10 300 7.74 6.4
“ M i th Bt Bihan (] de e e e E B G R BB E RS 5 e B ] e o ae s e e o 3 B 20 100 9.5 10.06
L et Al Godn e s mi s m e m i ar s w i B s E BAE PSmifs {20 200 9.5 9.2
:: :: .......................................................... 20 300 9.5 8.8
i e 30 100 1242 13.1
b el e e e {30 200 12.42 1.8
......................................................... 30 300 12.42 112

die formula can be made, with some modifications, applica-
Lle to all kinds of train transportation, freight as well as
passenger. It does not check the most recently obtained
cata for exceedingly heavy trains. Tests on the Chicago,
Burlington & Quincy Railway, made by the old method
of engine indicator diagrams, checked by dynamometer
car, show that a g4o0-ton train of loaded freight cars, run-
ring at 20 miles an hour, has a resistance on a straight,

made for general application to the heavy class of work,
as well as light, and we are inclined to believe that were
this experimenting once done there might quite possibly
be found a common ground of reconciliation between the
two grades of service, by which a formula possessing the
general characteristics developed by Mr. Lundie could be
made applicable to the entire range of railroad transporta-
tion.
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The Money Centers and Tramway Opportunities of the
World

[ —Lurope.

At this time when enormous stores of capital are con-
centrated in a few great money centers of the world wait-
ing investment in more profitable channels than those im-
mediately in sight, and meanwhile earning little or nothing
more than the cost to the bankers of caring for them; at a
time, too, when all kinds of “wild cat schemes” are being
promoted, and mining and other similar enterprises in-
volving scrious risks and possibilities of loss of principal
are finding supporters and investors, it is not surprising
that more and more attention is being given by the possess-
ors and custodians of capital to the almost limitless field
cf electric railroading in its various phases—city, suburban
and interurban—operating, projected or ready for the pro-
jector, in all parts of the world. The flow of money into
these channels, however, has hardly more than com-
menced, if we consider the vast number of opportunities
which are offered by the densely populated countries of the
old world, so large a percentage of whose population is col-
lected together into citics, towns and villages but short dis-
tances apart.

It will be useful, therefore, in the interest of capital seek-
ing investment to take a broad survey of the world and
note what may and what may not be done in the different
countries,andwhatare the mostpromising openings for im-
mediate effort. Suchasurvey,if thoroughly made, would in-
clude a discussion of somany clementsof general and special
problems of investment as to be entirely beyond the limits
of any paper, magazine or even book, but there can here be
mdicated in brief space the lines on which further work
can be done in particular countries or sections.

The four great money markets of the world where capi-
tal can be obtained for all kinds of home or foreign enter-
prises, arc London, Paris, Derlin and New York—all
charged with the duty of finding an outlet for the surplus
profits of great manufacturing countries. It has only lately
been possible to place New York in the list of first-class
international money lenders, as American capital has been
so far absorbed in self development and has even been a
borrower in the world’s money markets to assist in this
process, but now, while self development is by no means
completed, our annual sarplus investment fund is so enor-
mous, due to growing manufacturing, commercial and agri-
cultural profits, that we can no longer use all our own
money to advantage, as is shown not only by the low rates
of interest prevailing in America, but by the large sums of
American money afloat in the markets of Europe, but sub-
ject to call home at any time,.

In London there is now little or no difficulty in obtain-
ing money for reasonably promising foreign tramway proj-
ects, but there is as yet comparatively little real effort
made to find them. In spite of low interest rates and large
accumulations of money, the London banker as a rule
limits his efforts to passing upon projects which may be
brought to him, and leaves to promotors the task of taking
the initiative and finding the opportunities.  Berlin, on
the contrary, is eager, active, outward-looking and anxious
to find the money making chances. Hardly a ship leaves
a German port without bearing an engineer sent by some
financial concern to investigate a proposition or a possible
opening in some distant portion of the world. German
bankers thoroughly understand the profits in electrical en-
terprises and are anxious to extend the range of their in-
vestments. In fact, the recent serious stringency in the
German money market is attributed to the immense
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amounts of money which have flowed into electric railway
and lighting enterprises during the past two or three years,
many of which have not yet begun to develop their full
carning power. Paris has been somewhat slower than
Berlin in understanding tramway profits, but is now mak-
ing heavy investments at home, in Italy, along the Mediter-
ranean, and to some extent in Russia.  Brussels, which
has always been the headquarters of several syndicates
operating horse tramways in all parts of the world, is in-
creasing its investments in this field, frequently in con-
junction with German or French capital, by which Belgian
capital has been to some extent overshadowed.

America has poured immense sums of money—probably
over $1,000,000,000—into street railway development at
home, but has so far made little effort to enter into com-
petition with European money centers in the building or
promotion of new enterprises abroad. New York is losing
great opportunities, for its capitalists thoroughly under-
stand and appreciate the value of electricity for transporta-
tion purposes and need no education. Perhaps a change
is coming with the new ideas of “expansion,” and this cer-
tainly ought to be the case, for no field of international in-
vestment offers greater promises of satisfactory return.

It is quite certain that, in spite of occasional exceptions,
there will be little interchange of capital for tramway in-
vestment between the four great money countries them-
selves. America has money enough and to spare at low
12tes of interest for American enterprises, and needs none
from Europe. Great Britain owns two or three tramways
in Germany and has a little capital in France, but this was
placed there before the Germans and French waked up to
what was going on. It goes without saying that there is
no French capital to speak of in Great Britain, and little or
none in Germany. German capital is, however, quietly
and unostentatiously at work through international bank-
ing houses in Great Britain and France, but still to no
great extent, and not to the exclusion of local capital in
the same investments.

Both German and French capital is found in Switzer-
land, in Belgium, and in Russia, German and local capital
has almost a monopoly in Austria-Hungary, British and
German capital controls South and Central Americg, while
all the capitalist nations of the world are gathering their
forces for an onslaught upon Eastern Asia, which is the
great virgin money making field of the world to-day.

It is hard for the newer countries of the world to con-
ceive how densely settled are the older ones. Observe the
tollowing population densities of continents:

Inhabitants Inhabitants

Continent. per sq. mile. Continent. per sq. mile.
North America........... 120 Asia coiiiiiiiiiiiiiiin. 47.6
SOUth ANIErica: cvp:monmen B AITICA & cim e - i St WU 14.2
Europe ... ... 93.0 Australia ................. LI

Is it possible that Europe will long be contented with a
much smaller steam railroad mileage than America and
with higher prices for transportation, when the alternative
is presented of profitably operating thousands of miles of
electric railways in a territory where the population dens-
£ty is over seven times that of America? No matter who
or what is injured in the process, better transportation
facilities must and will be given to the people of Europe.

In the accompanying table are shown the number of
cities of above 20,000 (usually) inhabitants found in the
principal countries of Europe, the population of these
cities, and the percentage of this city population to the
total population of the country. From such figures a
quick idea of the relative importance of each country from
the municipal transportation point of view may be ob-
tained.

~
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|
‘ Crries Asove 20,000 INHABITANTS

Popula- .

T er
DAME Poplu(i:l:l‘;on. tSut,lll]n‘E-:r ) Cent to

Mile. Number.| Population. l'otal
Popula-

tion.
Great Britain....... 37,731,415 1 315 382 20,190,568 | 53.5
Germany .......... 52,270,901 | 251 161 11,449,000  21.9
Russia (in Europe). 103,703,213 47 87 7,690,159 7-4
TREE70 o6 oAIGOG oo 5 5 0 31,102,833 | 281 62 5,334,000 | I7.1
EIAanCe: .o vios s 0 oo 38,342,948 | 189 60 7,323,340 19.1
Austria-Hungary.... 41,358,836 | 171 41 3,923,558 9.5
() S5k IO I 17,565,632 | 88 22 2,179,256  12.4
Netherlands........ 4,859,451 | 384 21 1,632,555 33.6
Belgium............ 6,410,783 564 17 1,565,809  24.4
Sweden and Norway 6,920,177 17 14 866,158  12.5
Roumania.......... 5,800,000 | 120 8 533,382 9.2
Switzerland ........ 2,086,848 | 183 8 449,846  15.1
Buloaria. . .o e oeie e o | 3,309,816 83 6 186,055 5.6
Turkey (in Europe). 4,786,545 | 73 , 5 | 316000 6.6
Greece............. 2,185,335 87 4 203,225 9.4
Bortugal.c. e -alsr 4,692,113 | 144 3 460,506 9.8
Penmark: ... .ol 2,185,335 143 3 438,836 20.0
Servia: iz . s < o s ws s 2,288,259 | 120 2 80,041 3.5
Luxemburg ......:. 217,583 I 20,000 9.2

|

Great Britain—Existing laws and customs, short time
tranchises and strict regard for private righes and vested
interests are all against the rapid introduction of improved
transportation facilities in the British Isles, although
much has been done during the past three or four years to
overcome prejudice, and considerable headway has been
made. Nearly all desirable investments will be taken at
home and there will be little or no chance for outside capi-
tal, unless working in conjunction with home interests.
(German and American capital is, however, actually inter-
ested to some extent in DBritish tramway development,
chiefly through international banking and manufacturing
houses. Public sentiment is steadily tending toward muni-
cipalization of city enterprises, including that of transpor-
tation, and unless this should be checked by poor financial
results or admittedly imperfect operation, there will be less
and less chance for private capital to engage in such en-
terprises. There is yet to be built, however, a great net-
work of light railways, to be operated probably by electric-
ity, supplementing the present steam railroad service, and
providing for cheap, pleasant and frequent service between
cities and towns. Such work will probably be leit, for the
present at least, to private capital, and if the latter can se-
cure rights of way and terminal privileges within the limits
of the cities which they serve, there is quite enough profit
in prospect to satisfy the most rapacious of the investing
interests. The location and building of such railways will
necessarily take time, however, and will be met by vigor-
ous opposition on the part of the existing railroads, unless
the latter themselves undertake the work of expanding the
transportation facilities of the British Isles, which is quite
probable.

Germany—With nearly half as many cities as Great
Britain, and more than half the city population Germany
is far more progressive and active in transportstion mat-
ters, and electric railways are being installed all over the
Empire. Here again local capital is dominant and suf-
ficient, and there is little chance for foreign, although in
Germany as in Great Britain, immense quantities of Ameri-
can tramway apparatus and material are sold. The home
tramway development is controlled to a very large extent
by several great syndicates or groups, each composed of
banks, promoting companies and manufacturing com-

panies. [See STrREET RATLWAY JoURNAL (Interna-
tional Edition) for July, 1898, page 389]. These
different groups enter into competition with each
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other to secure existing and new enterprises, and
the amount of capital at their disposal is almost unlimited.
Nearly all new enterprises are promoted by some one of
these syndicates, for the money influence of the country is
very largely concentrated in their numerous banks, and in-
dividual outside enterprise will naturally be discouraged.
On all good propositions foreign capital can generally be
cutbid in one way and another, interest rates in Germany
being quite low.

Russia—Russia has been until recently a terra incognita
—a country jealously shutting itself up and kecping itself
¢loof from the rest of the world so far as possible. Now,
however, foreign enterprise, though hardly welcomed, is
not repelled, and in spite of high protective duties, the im-
portations of outside products are very heavy. Among
fureign manufacturers none have been more persistent and
aggressive than the Germans and Americans, and repre-
sentatives of manufacturing and business houses of both
countries are overrunning the vast Slav Empire and are
finding and reporting opportunities for investment. The
Russian Government is a borrower in the world’s money
markets, its borrowings being largely for the purpose of
accumulating a sufficient gold reserve to change its mone-
tary system from silver to gold, and as a consequence it
l:zs enormous stores of gold already locked up and taken
out of circulation. There will doubtless be more or less
disturbance of the financial fabric when this change takes
place, and provision should be made accordingly, but in
general it may be said that with its eighty-seven cities in
European Russia and thirty-seven in Asiatic Russia, there
should be great chances for money making in the con-
struction and operation of Russian tramways. Individual-
ly the Russians are probably well to do, though statistics
as to wealth per capita are missing, but the building of the
great Siberian railway to the Pacific Ocean and other large
projects which the Russian Government has in hand for
the development of the immense natural resources of the
Empire will doubtless increase individual wealth, but not
in proportion to the possibilities for investment.

Italy—It is somewhat surprising to find that Italy has
a larger number of cities above 20,000 inhabitants than
France or Austria-Hungary. Italy is not wealthy as a
country or in its individual citizens, and there is a great
deal of “picturesque poverty” in the peninsula. Never-
theless, it has many tramways already established and
more possible locations for others, although to many peo-
ple it seems a desecration to think of overrunning the land
of Casar with such twentieth century improvements. Ger-
man and French capital is quite active in Italy, and fre-
quently comes into competition. The English also own
two or three tramway systems, and local capital is, of
course, interested to a large extent. The field here is well
worth investigation by Americans.

France—France is self contained and self sufficient so
far as money investments are concerned, but is using large
quantities of foreign (chiefly American) tramway apparatus
and material, purchased by companies formed primarily to
control and operate tramway properties. These com-
panies have secured French and, in some cases, Mediter-
ranean rights for handling American apparatus, on
advantageous terms, and have not until now found a large
enough margin of profit in manufacturing to warrant the
building of apparatus in France itself, in view of the larger

margins obtainable in purchasing and operating
tramways. The principal tramway companies of
the country are gradually coming under the con-

trol of some one of these promoting corporations,
and are thus losing their distinctive character. A num-
ber of American engineers and business men are associated
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with these French syndicates, and their experience in tram-
way construction and operation is of great value.

Austria-Hungary—Extreme Chauviniste or high pro-
tectionist ideas prevail in the Austro-Hungarian Empire,
and great jealousy of foreign inventors or manufacturers
is found as a rule. This can be overcome only by diplo-
macy, and much of the manufactured products which are
supposed to be of home manufacture is, in reality, made in
Germany or elsewhere. Germany has a great advantage
cver other countries in dealing with the dual empire in
that so large a portion of the latter’s population are Ger-
man born or of German descent. In fact the difficulties of
foreigners doing business at all in a country containing so
many different peoples speaking different and troublesome
languages are very great, and as a result there i little in-
terference with German and Austro-Hungarian manufac-
turers in their efforts to keep this business to themselves.
The number of cities and the amount of city population is
certainly tempting, however, to outsiders, and transporta-
tion facilities are by no means perfect though much better
is some respects than in other countries of Europe.

Spain and Portugal —Dritish capital has done much in
Spanish tramways during the last two or three years, and
those of Madrid, Barcelona, Lisbon, Cartagena, Seville,
and others are in their control. IFrance is the great Euro-
pean power most nearly in touch with these two countries,
however, and should have decided advantages in obtain-
ing their business. Germany, too, will be favored, while
America, in view of recent war complications, would have
little chance of success in obtaining valuable concessions.
The Spanish people being naturally somewhat indolent in
private life, are good patrons of street railways, as is shown
in some of the Spanish-American countries as well as in
Spain itself.

The Netherlands—The Netherlands form one of the
wealthiest countries of Europe, and have always been
lenders rather than borrowers of money, but less in the
iine of railroad development than of commercial matters.
FPractically all the Dutch tramways are locally owned, and
little is known about them outside. Rates of interest in
Holland are so low as to discourage outside enterprise,
while it is true, of course, that transportation by the net-
work of canals throughout the Netherlands is so cheap as
to make the field for interurban railways probably less
promising than in some other countries.

Belgiuim.—A single great company, the Scciete Na-
tionale des Chemin de Fer Vicinaux, controls a large pro-
portion of the tramway and “light railway” mileage of Bel-
gium—no less than 862 miles in all.

As above stated, the Belgians are fully alive to the profits
of tramway operation, and have never had to seek outside
capital for the development of home propositions. The
only way of obtaining a share of tramway development
profits in Belgium would be to join forces with local capi-
tal, and even this is difficult unless a special and substantial
advantage can be shown to the local capital for admitting
outsiders.

The Scandinavian Counlries—Norway, Sweden and
Denmark are thrifty and prosperous countries, and for or-
dinary capital requirements do not need to look outside
their own borders. Nevertheless, there would probably
be no actual repelling of outside capital there to seek in-
vestment, but the difficulties of languages would be such as
to make it rather hard to form joint syndicates. At present
commercial relations with Germany are seriously strained
and may quite likely be almost entirely broken off for
awhile at least on account of what is considered the high-
handed action of Germany in expelling the Danes from
Schleswig-Holstein. In trade matters England and the
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United States would be favored, and there is a very cordial
feeling, particularly in Denmark, forAmerica and Ameri-
cans. 3

Switzerland —Switzerland is, in language, part German
and part French, and its affiliations are also divided be-
tween the two adjacent countries. Nearly all the railways
and tramways of the Republic are owned by the cantons,
and what private capital is so invested is chiefly French and
German. English and American capital would find it dif-
ficult to secure a foothold here.

The Balkan Peninsula—Turkey has for a hundred years
been a bone of contention among the European powers,
and it can hardly be said that any has permanently ob-
tained great predominance in its councils. At present its
cities are being closely examined by a number of European
capitalists with a view to tramway possibilities, and it is
probable that concessions may be granted in Constanti-
nople and elsewhere. American capital would probably
have liitle chance of success, as it would doubtless be the
Sultan’s policy to use his franchise conveying powers to
further his purposes with some one or other of the Euro-
pean powers.

The other countries of the Balkan Peninsula are more or
iess subject to European influence, and the conveying of
franchises would naturally be matter of some delicacy and
would require considerable diplomacy to effect.  Dritish
capital has so far been successful in several cities of th=
peninsula.

R

Frequent and severe punishment for petty offenses
should be abolished and a code of rules established worthy
of the men and the business they represent. The almost
universal practice in punishing minor offenses is to “lay
off” the employee from one to ten days, without pav, which
s in effect a fine of from two to twenty dollars. The man
is soured, his family suffers from the loss of earnings, and
if the man happens to be a conductor it is not surprising if
he tries to “get even” by nipping fares. The practice is
still adhered to by many railway companies, and the of-
fenses which it is supposed to correct still continue. Such
a practice would not be countenanced in a manufactory, a
store, or in commercial affairs; why should it be on street
railways? If the man is valuable enough to be retained in
service, why should his family suffer the loss of his wages?
If the man were permitted to continue at his work and one-
half the amount he would lose by laying-off were assessed
as a cash fine, the practice would be condemned in un-
measured terms both by the press and an indignant public.
If employees are not amenable to reprimand administered
in a proper way, then they have not your welfare at heart,
and should be dispensed with altogether.—From paper
read at the St. Louis Convention, 18g6.

All foremen and sub-foremen should be impressed with
the idea that all men under their charge should be treated
in a gentlemanly manner, and with the utmost fairness;
that there shall be no favoritism in recommending men for
promotion, or in shielding them from punishment.—From
paper read at the St. Louis Convention, 1896.

Again, as a second suggestion, I wish that we might
induce every street railway company in this country to take
an active part in this, our association. I sometimes fear
that some of the smaller companies, who, as yet, by reason
of location or character of travel, have not found it to their
advantage to adopt the more recent kinds of motive power,
but are still using horses, feel that they have no place in
our gatherings—From address at the Atlanta Convention,
1894.
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Improvements in Denver

The Denver Consolidated Tramway Company has re-
cently been equipping some of its cable railways with elec-
tric power. In its new track construction the company is
using a 72-lb., 6-in., 6o-ft. T rail, mounted on 5 in. x 7
in. x 7 ft. creosoted ties, ballasted and thoroughly tam-
pered with gravel.

The company has also been experimenting on splicing
some of its old 16-ft. cars, each with an ordinary seven-
bench trailer to make’a 39-ft. combination car, which is a
very popular type of car in Colorado. The method of
splicing employed is as follows: The cars are mounted
on a framing of two 6-in. I-beams extending the entire
length of the car, the beams being joined together by
stout oak pieces. The running boards are then removed
from the trailer and wooden guards put on the sides of the
open car, which is fitted with long storm curtains in addi-
tion to the ordinary shades. The seating arrangement of
the open portion of the car was changed by the removal
of the seats on one side and the substitution in their place
oi longitudinal seats, made up to a certain extent from the
seats removed. The object of this arrangement was that,
while it afforded nearly the same seating capacity as before,
it enabled the conductor to collect the fares more quickly
and with perfect safety. The engravings herewith give a
good idea of the external appearance of the car and the
ceating arrangement of the open portion.

The entrance is near the middle of the car at the end of
the closed portion of the car, and is of ample width, allow-
ing passengers to get on and off the car at the same time.
The company is considering the advisability of protecting
this entrance with an ordinary gate or guard for the pur-
pose of minimizing accidents, resulting from people step-
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vised by A. L. Lawton, manager of the Colorado Springs
These fenders have picked up a number of per-

Railway.

INTERIOR OF COMBINATION CAR

sons, as well as dogs, bicycles, and in one instance, a horse.
The management reports that it is well pleased with the

fender.
_—"’_———

Street Railway Mileage and Capitalization in America

In the accompanying inset will be found a most careful
compilation of the mileage of electric, cable and horse rail-
ways in the United States and Canada; the number and
distribution of the cars operated thereon, and the capital
stock and funded debt of the operating companies—all ar-
ranged by states and sections of the country, and compari-
son made with corresponding figures for

18g7. A similar table appeared in the
StrREET Rarnway Journar for October,
18g7, in which the 1896 figures were
given, and freom these two compila-
tions the general growth of the industry in
America for the last three vears can be
understood, as well as the distribution of
the increases from year to year.

So——

Contractors for Tramways in Barcelona

and Madrid

Elsewhere in this issue I. C. Armstrong
describes the new electric railway systems
recently installed in the cities of Madrid and
Barcelena, Spain. The chief sub-contrac-
tors for the railway apparatus used in those
plants were as follows:

Generators and motors—British Thomson-

EXTERIOR OF COMBINATION CAR

ping off the car while in motion. It is expected that a
large number of cars will be equipped in this way. The
closed portion is always at the front end of the car which
is always run in the same direction.

All of the company’s cars have recently been fitted with
storm fronts, similar to that shown in the engraving of tlie
exterior of the car. A curtain, not shown in the engrav-
ing, is put on the motorman’s left-hand side for the pur-
pose of protecting him from drafts. All of the cars are
now being fitted with the changeable headlight of the
Crouse-Hinds Electric Company, of Syracuse, N. Y. The
cempany has also equipped all of its cars with a fender de-

Houston Company (Limited).

Engines—E. P. Allis Company.
Boilers—Babcock & Wilcox Company.
Condensers and water tower—Wheeler Condenser & Engineer-
ing Company.
Tconomizers—Green Economizer Company.
Feed wire—Callender’s Cable & Construction Company.
Car bodies—Compaiiia de Ferro-carrilles de Zaragoza.
Car trucks—]J. G. Brill Company.
Trolley wire—Felten & Guilleume.
Rail bonds—Neptune, made by Felten & Guilleume,
Rails—Pheenix Actien Gesellschaft
*P
Our experience has been that if the conductors and the
passengers will use the transfers as we intended they should
use them, we can afford to give them.—From address at

the Montreal Convention, 1895.
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LEGAL NOTES AND COMMENTS*

Eptrep By J. AspinwarL Hopee, Jr., AND” ROBERT
ErNEsT, oF THE NEW YORK Bar

Heating and Other Accommodations in Street Cars

There was a time—not very far distant—when places of
public concourse, such as theaters, lecture halls and
churches, had no other means of heating than the foot
stoves, which might be carried by some of the more fuxuri-
ous members of the audience; and long after it was the uni-
versal custom to properly heat such places, it was still an
unheard-of thing that any public conveyance should be
furnished with any other means of heating than the hot
brick or the little foot stove.

With the steam railroad there came, first, wood and
coal car-heaters, and now, cven these are things of the
past, and in some States are prohibited by statute, the
steam railroad being obliged to furnish steam heat, be-
cause of the danger of fire in case of a railroad wreck

It was some years after the street car was introduced be-
fore what was then considered a novel luxury was intro-
duced into some of them in the shape of a small coal stove;
but now that is almost universal, except where it has been
supplanted by the luxurious electric heater supplied from
the same current which propels the car and lights it.

As ecach of the inventions is introduced and becomes
established, it cecases, it the public mind, and in fact, to
be a luxury, and becomes a necessity; and, in passing from
one class to the other, a legal obligation is created, by
1eason of the general rule, that in the contract between the
common carrier and the passenger there is an implied
agreement that the latter will be furnished with the ordi-
uary comforts or necessities which are incident to the mode
of conveyance furnished. This is the common law. and
where there are statutes they have either merely declared
it or have imposed additional burdens upon the common
carrier by definitions of what are necessitics and ordinary
comforts—(Texas & P. R.R. vs. Pierce, 30 S.\W,, 11225
Boothby vs. R.R., 66 N.H., 342.)

As the clectric street railroad is gradually furnishing the
same sort of transportation as the steam railroad, and in
much the same way, it finds itself assuming new responsi-
bilities, and becoming more and more subject to the same
rules which apply to its older rival. Among these un-
doubtedly is the duty of heating its cars and its waiting
rooms, where these are furnished as ancillary to its busi-
ness at its transfer points. So far as we are aware, there is
no adjudicated case of the Appellate courts upon the duty
of a street car company to keep its conveyances warm, and
upon its liability to passengers for illness caused by the
want of proper heat.

That it is the duty of the steam railroad company to heat
its cars, and that they are liable where, through negligence,
they do not do so, and especially after the attention of the
servants of the railroad have been called to the matter, has
been more than once adjudicated—(Ft. Worth & D. C.
R.R. vs. Hyatt, 34 SW,, 677: Taylor vs. R.R., 38 SW,,
304; Hastings vs. R.R., 53 Fed., 224.)

This rule, when 1t shall be applied to the street car, will
undoubtedly be applied with due consideration of the dif-
ference in the conditions. For the ordinary passenger
upon the street car m a city, who steps into the car
from the street, warmly dressed, and who leaves it after
a ride of only a mile or less, is manifestly not so exposed

* Communications relating to this department may be addressed to the
Editors, Johnston Puilding, 30 Broad Street, New York.
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to the eclements as to raise any presumption that a sub-
sequent illness results from such a ride, however inade-
quately the car was heated; and, on the other hand, upon
the question of contributory negligence, a passenger on
the street car can, at very small expense and comparatively
little inconvenience, leave an unheated car as soon as he be-
comes aware that its temperature is dangerous to his
health, assuming that he is riding through a city street, or
is upon a line where the headway between cars is not
great, and where he can procure another and better-
warmed conveyance.

But when the trolley line reaches out into the country,
and becomes intra-trban, the conditions grow more and
more like those of the steam railroad, and, as they ap-
proximate them, the duty of providing like accommoda-

tions and comforts increases. H.
— —r s ——
CHARTERS, ORDINANCES, FRANCHISES, ETC.

INDIANA.—Counstruction of Franchise—Extension Validity—
Conflicting Franchise—Unoccupied Streets—Completion of Tracks
-——Constitutional Law—Contiol of Streets.

1. Acts 1861, p. 75 (Rev. St. 1804, sec. 53450; Horner's Rev. St.
1897, sec. 4143 et seq.), authorizes the organization of street rail-
way companies, which are declared to be “corporate in perpetuity,”
and provides that such companies shall first obtain the city’s con-
sent to the construction of their roads through the streets of any
city, and that the act shall not take from the city the exclusive con-
trol of its strcets. A city passed an ordinance granting a street
railroad company a franchise to operate on its streets for a stated
period, and afterward extended such period. Held, that the street
railway company had not, without further legislation, the right to
continue the operation of its railroad on such streets after expira-
tion of the time fixed by the ordinances.

2. Where a street railroad company incorporated under said pro-
visions accepted an ordinance of a city granting it a franchise to
operate its road on the city’s streets for a stated period, and there-
after sought and secured an extension of such period, it, by so
doing, in conjunction with the city, construcd said act as giving it
no power to occupy strcets beyond the time granted by the city,
and was bound by such construction.

3. The fact that a city has given a strcet railway company per-
mission to construct its road on all the streets of the city, and that
thereunder such company occupied a portion of the streets, does
not makc a franchise granted by the city to another company dur-
ing the life of the former franchise invalid as to strcets not occu-
pied by the former company, since its franchise was exclusive only
as to streets on which it had constructed its road, and from the
time of such construction.

4. Wherc a city authorized a street railroad company to con-
struct its road on all the streets of the city, and thereafter, during
the life of such franchise, authorized another company to construct
a street railroad system on thc same streets, the rights of the two
companies during the co-existence of the two charters, as to unoc-
cupied streets, were equal, and, wherc one company thereafter con-
structed its road on any of such strects, its right as to so much
thereof as was necessary for the proper opcration of its cars was
exclusive.

5. A contract by which a city authorized a street railroad com-
pany to construct a system of strcet railroads on its streets, in con-
sideration of an annual payment to the city by such company, and
its agreement to repair and clean that part of the streets occupied
by its tracks, the fare being limitcd, and the undertakings of the
company secured by sufficient indemnity, is legal and binding as
between the city and the company, even though the contract may
not be an advantageous one for the city.

6. After passage of two municipal ordinances, one of which
granted a street-railroad franchise for a term and the other of
which extended it, the city attorney advised the city that the ex-
tension was invalid. The city then granted a franchise to construct
a street railroad system in the city’s streets, including those occu-
pied under the former franchise to another company, on condition
that a certain portion of its system should be constructed within
a specified time, the contract providing that delays caused by judi-
cial restraint of the construction should not be counted, and delays
caused by injunctions against the construction issued because oi
prior franchises should extend the time for completion for a stated
period. The extension of the original franchise was afterward
adjudged valid. Held, that the second franchise was not invalid,
as granted under a mistake of law or of fact.
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7. Where "a street railway franchise required the company to
complete its road on certain streets within a stated time, and an-
other company, without authority so to do and without consent of
the former company or of the city, forcibly took possession of such
streets, and extended its road over them, the latter company could
not complain that the former had failed to complete its road over
such streets within the required time.

8. Act June 4, 1861, sec. 12 (Rev. St. 1894, sec. 5450; Horner's
Rev. St. 1897, sec. 4143), requires street railroad companies to first
obtain the city's permission to lay their tracks over said streets,
and provides that nothing in the act shall deprive a city of the ex-
clusive control of its streets. A company organized under said act
was by a city given permission to construct a street railroad system
on all the streets of the city. It constructed a road on a portion of
such streets, and left others unoccupied. Held, that it could not
thereafter take possession of, and extend its road over, other
streets without further permission from the city.

9. A valid contract between a street railroad company and a
city, whereby the former is given a franchise to construct a strect
railroad system on the streets of the latter, cannot be abrogated
by an act of the legislature.

10. Acts 1897, p. 154 (Horner's Rev. St. 1897, sec 4154), amend-
ing act June 4, 1861, sec. 12, which provides that street railroad
companies shall first obtain the city’s consent to lay their tracks in
streets, and that the act shall not deprive a city of the exclusive
control of its streets, by adding that, on expiration of a street rail-
road franchise, the right to use the streets shall forever cease, does
not annul an existing franchise to operate on city streets granted
by a city under charter authority.—(City Ry. Co. vs. Citizens’ St.
Ry. Co. et al., 52 N. E. Rep., 157.)

LOUISIANA.—City Ordinance—Watering Street Car Tracks.

1. An ordinance of the City Council of the city of New Orleans
which requires corporations operating street electric cars within
the limits of the city, upon tracks laid down in the public streets
thereof, to water their tracks so as to effectually lay the dust within
their tracks, is a legal exercise of the police power of the city.
Such an ordinance tends to promote the comfort and convenience
of passengers, and the health and comfort of the inhabitants of the
city.

2. It is neither indefinite nor unreasonable.—(State vs. Canal &
C. R. Co., 24 So. Rep., 265.)

NEW JERSEY.—Street Railroads—Use of Streets—Notice of
Tocation—Judicial and Lcgislative Acts—Constitutional Law.

A statute (3 Gen. St., p. 3237, sec. 120) authorized borough
eouncils, upon public notice to all parties interested, to grant or to
deny to a street railroad a location of its tracks conformably to its
route; such grant, if made, to be upon such lawful restrictions as
the interest of the public was deemed to require. Upon notice,
consent to a location was given, upon the restriction, among
others, “that the limit of this consent shall be twenty-five years
from the acceptance of this ordinance.” Subsequently, and with-
out notice, a supplement to this ordinance was passed that elimin-
ated the above restriction. Held: 1. The municipal act of the
“location’ of the tracks of a street railroad operated by the trolley
system does not involve any private rights. 2. Such location is a
legislative, and not a judicial, act. 3. Apart from express statutory
requirement, notice is not requisite. 4. The notice required by the
act is satisfied when it has been complied with. 5. Whether the
action of council was in bad faith is not a judicial question.—(State
—Moore et al., prosecutors—vs. West Jersey Traction Co. et al.,
41 Atl. Rep., 946.)

NEW HAMPSHIRE.—Extension
Public Good.

Laws 1895, c. 27, sec. 3, providing for the organization of street
railway corporations by general law, and authorizing the court to
determine whether the public good requires the building of a street
railroad on a proposed route, has no application to an extension,
by a previously and specially chartered corporation, of its road,
which it was authorized by its incorporation to build—In re
Nashua Street Ry., 41 Atl. Rep., 858.)

NEW JERSEY.—Statutes—Special and I.ocal Acts—Eminent
Domain—Compensation—Street Railroads—Franchise—Certiorari
—Rights of Taxpayers.

1. The act of June 13, 1898 (P. L., p. 401), entitled “An act to
authorize boards of chosen freecholders to widen, straighten, grade
and otherwise improve highways under their control, and to pro-
vide for the construction of street railroads thereon,” is not ren-
dered special or local by the provision that nothing in the act
“shall be construed to authorize the construction of a street rail-
road on any public highway on which it is not lawful at present to
authorize the construction of a street railroad.”

2. The direction contained in said act that commissioners ap-
pointed on condemnation of lands taken for the purpose of widen-
ing, straightening, or changing the location of a highway in mak-
ing their estimate and assessment of damages, “shall take into ac-

of Line—General Law—
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count the benefits conferred by the improvement on tlie remainder
of any lot or tract of land partly talken,” is not unconstitutional.

3. The fact that a street railroad company, with which a board
of chosen freeholders has made a contract, under said act, to con-
struct a street ratlroad upon a public highway under its control,
has no franchise, apart from such contract, to construct or operate
a street railroad upon such highway, does not give a taxpayer
owning land upon the highway a standing to attack the contract.
(State—Randolph et al.,, prosecutors—vs. Board of Chosen Free-
holders of Union County et al., 41 Atl. Rep., 960.)

NEW YORK.—1. Statutes—Subject and Title
visions.

Laws 1863, c. 301, entitled “An act to authorize the construction
of a railway and tracks in the towns of West Farms and Mor-
risania,” authorizing in the first eight sections the construction of
a street railway, and in section 9 the construction of a railway to
other towns, is not void in toto, as violative of Const. art. 3, scc.
16, providing that no bill shall embrace more than one subject,
which shall be expressed in the title, since section 9 may be disre-
garded as unconstitutional, without affecting the rest of the act.

2. Same—Amendments.

Laws 1892, c. 340, amending Laws 1863, c. 361, entitled “An act
to authorize the construction of a railway and tracks in" certain
towns, by providing for the counsolidation of companies formed
thereunder, does not contain more than one subject, and that sub-
ject is sufficiently cexpressed in the title (Const. art. 3, sec. 106),
since the amendment is within the reasonable scope of the subject
contained in the title of the original act.

3. Charter—Forfeiture.

The corporate life of a company formed under Laws 1863, c. 361,
providing in the first eight sections for the construction of street
railways in certain towns and in section ¢ for their construction in
other towns, is not affected by a failure to comply with such sec-
tion 9, since no authority was acquired thereunder by reason of its
unconstitutionality.

4. Same—Special Privileges—Constitutional T.aw.

Laws 1892, c. 340, amending Laws 1863, ¢. 301, by exempting the
corporations formed thereunder from the provisions of the general
railroad act (Laws 189o, ¢. 505, secs. 93, 95, 98), relating to the sale
of the franchise of street railroads, payment of percentage of gross
receipts, and repairs of streets, is not violative of the constitution,
as amended January 1, 1875, prohibiting the granting of immuni-
ties or privileges, since such provisions were conditions imposed
by the Legislature, which it had power to take away.

5. Same—Construction—Consent of Municipal Authorities.

The general railroad law (Laws 18go, c. 505, sec. 91) provides
that the consent of municipal authorities having “‘exclusive” con-
trol of any portion of a street on which it is proposed to build a
railroad must be obtained before proceeding therewith. The de-
partment of public parks in the city of New York was vested with
exclusive power to locate and maintain all streets, etc., until Laws
1890, c¢. 543, invested such power in the commissioner of street im-
provements in the Twenty-third and Twenty-fourth wards as to all
streets therein. Held, that as the department of public parks did
not have “exclusive " control of streets within the meaning of the
railroad act, the commissioner has none such, and hence his con-
sent for the construction of a railroad in such wards is unneces-
sary.

6.- Same—Ixtension of Lines,

A company “extending’ its lines under Laws 1892, ¢. 676, is not
restricted to a mere prolongation of existing branches, since the
term “‘extended” is given a broader meaning by section go, which
provides that any corporation organized since 1884, for the pur-
pose of building or extending a street railroad or any of its
branches on or along any street or avenue in any city, town or vil-
lage. may do so by compliance with the article in which such sec-
tion is contained.—(Bohmier vs. Haffen, 54 N. Y. Suppl., 1030.)

Separable Pro-

@

LIABILITY FOR NEGLIGENCE

DELAWARE.—Action on the case—Declaration—Certainty—
Carriers—Injury to Passcngers.

1. A declaration m “case” charged defendant with “so negligent-
ly and carelessly omitting and neglecting to use proper care and
caution in running one of its cars, wherein the said plaintiff was
then and there a passenger for hire, that said car ran from the rail
with great force and violence,” whereby plaintiff was thrown out
and injured. Held, sufficiently certain.

2. A count in “case” is sufficiently definite where it charges de-
fendant with “negligently and carelessly running two cars, upon
one of which the said plaintiff was then riding as a passenger for
hire, upon a certain track, which was then 2nd there, through the
negligence and carelessness of the said defendant, improper and
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unsafe,” whereby the car was thrown from the track, and plaintiff
thereby thrown to the ground and injured.

3. A count in “case,” which charges defendant with “so negli-
gently and carelessly running a certain car in which the plaintiff
was then and there a passenger for hire, and was then riding, that
the said car jumped from the track,” thereby causing the plaintiff’s
injury, is sufficiently certain.

4. A declaration in ‘“‘case” charged defendant with “so negli-
gently and carelessly operating a certain electric car, which was
then and there running for the carriage of persons for hire, that
thereby the said plaintiff, who was then and there a passenger on
said car, was, through the negligence and carelessness of the said
defendant as aforesaid,” thrown from the car and injured. Held,
insufficient, since the statcment of facts admits of almost any proof
to sustain it.—(King vs. Wilmington & N. C. Elec. Ry. Co., 41
Atl. Rep., ¢g75.)

MINNESOTA.—Injury to Person on Track—Evidence—Ques-
tion for Jury.

The plaintiff sued for personal injuries 1eceived while on de-
fendant’s track in a public street, and, against defendant’s objec-
tion introduced in evidence a special rule of the defendant street-
railway company intended for the guidance of its motorman, which
provided that “he must keep a sharp lookout to avoid running into
pedestrians and vehicles, especially at cross streets. While the car
is in motion, the responsibility for safe running rests with him.
* % % He will be held responsible for any damage arising from
negligence.” Plaintiff did not know of the existence of this rule,
nor was there any evidence showing how long it had existed.
Held, error; that the rule imposed a higher degrec of care on the
motoneer than the law required, that the jury might have under-
stood that this rule imposed upon him and the defendant an extra-
ordinary degree of care as to travelers on defendant’s track, where-
as the law 1imposes only a reasonable degree of care and vigilance
in such cases. FHeld, also, that therc was suificient cvidence to jus-
tify the trial court in permitting the question of the defendant's
negligence and the plaintiff’s contributory negligence to go to the
jury.—(Isaacson vs. Duluth St. Ry. Co., 77 N. W. Rep., 433.)

NEW JERSEY.—Expert Evidence—Question for Jury.

1. The opinion of an expert witness as to the cause of an accident
is incompetent when it is based upon the existence of certain facts
and conditions at the time of the accident, of which he has no per-
sonal knowledge, and has not heard all the cvidence in the case,
unless the opinion is elicited by a question entirely hypothetical in
form. .

2. The opinion of a witness, that the kind of block signals used
on a trolley road are not such as to insure rcasonable safety to the
employees operating the cars of that road, is incompetent and ir-
relevant; that conclusion being a question for the jury alone to
determine from all the evidence in the case.—(Bergen County
Traction Co. vs. Bliss, 41 Atl. Rep., 837.)

NEW YORK.—Personal Injuries—Excessive Damages.

A verdict of $3.750 is not excessive for injuries to a healthy
woman, fifty-five years of age, which bruised and sprained her, and
confined her to her house for two or threc months on her physi-
cian’s advice, and caused permanent prolapsus uteri and conges-
tion, necessitating the wearing of a pessary.—(Rippe vs. Metropol.
St. Ry. Co., 54 N. Y. Suppl., 958.)

NEW YORK.—Injury to Person on Track—Contributory Neg-
ligence.

Where plaintiff, on a dark night, was driving along the track of
a street railway on which its cars would approach from his rear,
and there was no room for him to drive outside of its double
tracks, and he was familiar with both the street and the street rail-
way’s method of operating its cars thereon, in an action for per-
sonal injuries he is bound to show affirmatively that he was exer-
cising that reasonable care which the obvious dangers of his situa-
tion demanded, as there is no inference that he was free from con-
tributory negligence, in the absence of evidence that he ever
looked back or listened for the approach of the cars.—(Johnson
vs. Brooklyn Heights R. Co., 54 N. Y. Suppl., 547.)

In an action for personal injuries, caused by negligence, the trial
court has discretionary power to reduce a verdict as being excés-
sive.

2. Same—Appcal.

In an action for personal injuries, the evidence showed that
plaintiff was a boy eighteen monrhs old, and that his ieg was am-
putated above the knee. The verdict was $15,041.25. The trial
judge, in his opinion, stated that the amputation was below the
knee, and that, if he could excrcise any discretion, he would reduce
the verdict, but erroneously decided that he had no such discre-
tion. Held, that the verdict was not clearly excessive.—(Kalfur
vs. Broadway Ferry & M. Ave. R. Co., 54 N. Y. Suppl., 503.)

; NEW YORK.—1. Review—Conflicting Evidence—Finding of
ury.
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The verdict of a jury on conflicting evidence will not be dis-
turbed.

2. Warning from Approaching Car.

Workmen repairing a street about a street-car track are entitled
to more warning of an approaching car than the noise it makes in
running,

3. Same—Collision with Street Car—Contributory Negligence—
Question for Jury.

Plaintiff was rightfully at work on defendant’s street-car track,
repairing the street, when he was struck by a car whose bell gave
him no warning of its approach, but which he could have seen, if
he had looked, at a distarce of 1,500 feet. Before stooping down to
pour tar on the paving, he looked and saw no car in sight. As the
tar had to be poured while very hot, it could not be long delayed,
and to do so he had to bend over. He swore he did not know the
car was near him until he was struck. Held, that the negligence of
plaintiff, in omitting to look after he began to empty his bucket,
was for the jury.

4. Instructions—Harmless Error.

A refusal to give a specific charge, where the court had already
charged correctly the proposition involved, was harmless error.—
(Lewis vs. Binghamton R. Co., 54 N. Y. Suppl., 452.)

NEW YORK.—Negligence of Motorman—Child on Track—
Burden of Proof.

In an action against an clectric street railway for killing a six-
year-old boy, thc negligence alleged was the omission of the
motorman to stop the car before striking the child. The car was
running at a speed not to exceed the prohibited rate of more than
12 miles an hour. Plaintiff's evidence showed that, when the car
was 71 feet from where the boy was struck, the boy had passed
onto the outside rail, and was running directly across the track,
but was struck when he had nearly reached the inside rail. The
rails were not quite five feet apart, and, if plaintiff’s evidence was
true, the car traveled more than 17 times as fast as the boy, which
would make its speed at least 34 miles to the hour (assuming the
boy was running at the rate of 2 miles an hour), which was in-
credible, in view of the finding that it was not going faster than 12
miles per hour. The motorman testified that when he first saw the
boy he was ranning diagonally by the car, and, “quick as a shot,”
1an and fell over the rail, and that he immediately lowered the
fender and applied the brakes, but to no avail. There was no evi-
dence that the mctorman saw the boy, or heard any warning con-
cerning him; except his own testimony. Held, that a verdict for
plaintiff should be reversed, since it was as reasonable to inter the
motorman was not negligent, as the contrary, and the burden of
proof was on plaintiff.—(White vs. Albany Ry., 54 N. Y.
Suppl., 445.)

——t o ————

Decision on Cast Welded Rail Joint Patent

In the case of the Falk Manufacturing Company vs. the Mis-
souri Railroad Company and the American Improved Rail Joint
Company, which has been pending since July, 1897, an opinion
was filed on Jan. 10 by Judges Adams and Sanborn, of the United
States Circuit Court at St. Louis. In this opinion the Court finds
that while the Falk company’s patent sued upon (No. 545,040) has
five claims, yet each of them might be said to be practically based
upon the following steps, viz.:

1. Cleaning the abutting rails for a short distance from the ends.

2. Heating such cleaned rail ends.

3. Adjusting a mold around such rail ends, and

4. Pouring molten metal into the molds.

After commenting upon the result obtained, in the way of secur-
ing what are known as “continuous rails,” the Court says:

“In our opinion, without entering into any detailed analysis of
the evidence bearing on the state of the art, consisting generally
of publications, technical works, mechanical operations, individual
experiences, common knowledge and divers patents—all of which
have been carefully considercd—the efforts of the patentee, as dis-
closed by this patent, belong to the domain of mechanical skill
and not to the domain of invention.”

The Court further holds that the Norris patent of 1851 and the
Stephenson patent of 1831 are anticipatory of the Falk patent. The
Falk company contends, however, that these patents describe
inventions which were never tried in practice, and, therefore, do
not hold.

It is understood that the Fallk company will appeal this decision
at once, carrying the matter to the highest courts if necessary, but
it holds that even should the patent be finally defeated, it does not
iollow that its control of the cast welded joint business would be
thereby weakened, since it holds numerous other process or detail
patents, without infringing upon which it is claimed that no suc-
cessful cast welded joint can be made.
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Recent Annual Reports

BOSTON ELEVATED RAILWAY COMPANY

In the first annual report of the Boston Elevated Railway Com-
pany, the directors review the history of the company from its
organization in 1894 to its lease of the West End system and-its
leased lines, which took cffcct Sept. 30, 1897. The summary of the
business for thc complete year, cading Sept. 30, 1898, is as follows:

Gross earnings from opcration.............ccoevou.. $9,179.006.35
Operating eXpPensSes .« .uuure et tiieeeannns 6,500,584.16
Net earnings from operation of leased lines.......... $2,612,512.19
Subway rental .......... ... ... ... .. $100,134.35
Interest on West End funded debt....  498,600.00
Dividend on West End pireferred
stock, 8 per centeivis iisiviniinnn. 51.2,000.00
Dividend on West End common
StOClE, 7 DEE €ent csi: sswemsmmamans 635,050.00
Dividend on Somerville . R. Com-
pany’s stock, 6 per cent........... 0,180.00
Taxes on West End property......... 435,860 44
Total payments under leasc of
West End St. Ry. Co........ $2,197,724.70
] $414,787.40
Add interest on special deposits...... 78,156.50
$492,043.99
Taxes, Boston Elevated Railway Co.. $86,040.74
Compensation tax undcr agreement
with Commonwealth, act of 1897.. 80,317.00
166,266.83
r —
Balance .....ooviiiiiiiin.. $326.577.16

Interest paid to holders of Boston Elevated Railway
Company, reccipts, Aug. 15, 1898, 274 per cent on

amount actually paid in......................... 112,500.00
Surplus for the year........ ... ... i, 21.4,077.16

The report shows that work on the plans of the new clevated
line has been vigorously prosecuted, and within a short time a
large proportion of the structure will be put under contract.
Foundations will be begun in the opcning of the spring of 1899.
The plans for the terminal stations at Roxbury and Charlestown
have becn completed, and a large part of the required land has
been taken by emirent domamn or purchased. George A. Kim-
ball is the company’s chief engineer of clevated lines, and since
the report was issued John Lundie has been appointed consulting
cngine.er, particularly with a view to decisions of car service and
operation.

The company’s general balanice sheet shows as its large itens
a capital stock of $5,000,000, and a lease account, West End Street
Railway Company, of $1,362,023 in liabilities, and in assets, cash
on hand and in bank, $5.532,445, and West End Street Railway
Company and Somerville Horse Railroad Company bond, prop-
erty and open accounts amounting o $1,032,048. The company
carried 209,561,175 passengers during the year, of which 28,239,-
830 were free transfer passengers. The car mileage was 32,370.443,
and the receipts per total passenger were 4.279 cents.

THE COLUMBUS STREET RAILWAY COMPANY

The annual report of the Columbus Street Railway Company
for the year ending Dec. 31, 1808, shows the following interesting
figures:

EARNINGS AND OPERATING EXPENSES IN DETAIL

] 18097. 1808.
Gross® CEFBINTS 0 o 0 00 2000050 20050 e 2ot 2 $605.021 $680,173
Operating eXpenses ...................... 286,874 327,602
Ea‘mings from operation.................. $319,047 $352,481
Miscellaneous carnings ................... 5,397 8,860
N Total receipts—all sources............ $324.444 $301,340
Fixed charges ............. ... ... ... ... 200,151 205,904
$124.203 $155.376

EARNINGS AND EXPENSES PER CAR MILE

) 1807. 1808.
BT e 55 01 5ot e e e oo = <o s e 0 $.168 $.183
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]\)5
Expenscs—

Maintenance of way .. ... .. ... 000 .01
Maintenance of equipment «.isisaswseis sswsns .007 008
Conducting transportation ................... .046 040
POWEE camsmenisascsmmurmes sasin oo mimizns 007 .007
General exXpenses . ....oeveeie ittt 013 010

Total expenses .........c.evuieeeenenn $.079 $.087
Net edrings swsu:mssmsns csnioismssisissinins 089 006

The balance shect shows in liabilities, capital stock, $3,000,000;
bonded debt, $3,000,000; Crosstown bonds, guaranteed, $572,000;
reconstruction reserve, $28,531; current liabilities, $192,301. In
assets are plant, property and franchises, construction and equip-
ment, $6,346,755; Crosstown lease and ownership, $572,000; park
construction and equipment, $33,115; current assets, $38,393; pre-
paid accounts and sinking fund, $43,504. The balancc sheet sur-
plus is $231,025.

CHICAGO CITY RAILWAY COMPANY

The annual report for the year ending December 31, 1898, in-

cluding the following figures of operation, is as follows:

1897. 1898.

GroSS CATNINES: ¢ s s s s o & s 0 x5 60 7 $4,816,516 $4.832,806
Operating expenses and taxes....... 2,008,082 2,026,400

Net earnings .....ooevvinnn... $1,007,534 $1,000,316
Interest :m:swsmvms smsmsmnasnsesamamas 207,877 207,877
Dividends ......oiviiiiiiii.. 1,440,000 1,440,000

Balance for the year........... $250,657 $258,439
Depreciation, et€s:iwsweessssws masass 50,000 00,000
Per cent operating expenses......... 60.84 60.97
Passengers carried, cable............ 41,444,646 33,482,628
Passengers carried, horse. ........... 691,051 477,313
Passengers carried. electric.......... 53,485,425 57,032,173
Miles run, cable .................... 12,562,610 11,678,020
IMiiles: Tum, JOTSE: o s 5 s ome st s i 225 i 198,860 143,000
Miles run, electric .................. 11,616,530 12,563,380

At the annual meeting, Joseph Leiter, formerly second vice-
president, was made first vice-president, and D. G. Hamilton was
made second vice-president; other officers and directors remained
unchanged. An increase of $2,000,000 in capital stock was author-
ized.

NORTH CHICAGO STREET RAILROAD COMPANY
The annual report for the year ending December 31, 1898, in-

cludes the following figures: 18097. 1808.
Passengtcns: ATried. o x g wrms e s s 56,354,147 58,422,077
Miles run ...t 10,644,270 10,916,737
Receipts from—
Cable lines ..o.ovviiiiiininnnnnn.. $1,421,848 $1,448,652
Electiic HNes wimemis ssosmepmemessines 1,375,633 1,456,008
Horse lines ... ... 20,011 15,865
Total wovvvieiiiie e $2.818,308 $2.021,425
QEher INCOMe s & am e amm s sms s 03,153 03,808
Total INCOMC . ..ounonsemsms s $2.011,551 $3,015,323
Operating expenses ................ 1.310,026 1,300,681
Net carnings ................. $1.501,625 $1,624,642
Interest, rentals, taxcs, etc........... 636,462 543,666
Dividend paid, 12 per cent........... 701,043 870,057
Balance, surplus............... $163.220 $210,019

WEST CHICAGO STREFT RAILROAD COMPANY
The annual report for the ycar ending Dcce. 31, 1808, includes

the following figures: 1897. 1808.
Passengers carried.................. 78,50.4.032 80,( 00,505
Receipts from— .
Cable lines .....vvvevvrvineina. $1,451,084 $1.427,622
Electiae es s alin o e o v v s 5 o v 2,382,768 2,530,204
Horse lines ......... ... oo 13.859 11,634
AAVETHISING, E1C. waw ¢ omsmsvnsssmameos 51.307 53.443
Gross earnings................ $3.800.018 $4.031,003
Operating expenses . ................ 1,029,604 2,017,046
Net earnings .........oooi... 31,070,254 $2,013.057
Fixed charges—
Rental of leased roads. .............. $736.465 AT
Coupon interest . ......eeuiu it i $1,198,000
Other interest and taxes............. 390.720 e
Dividends paid ..................... 701,340 701,340
Surplus for year .............. $42,72 $24,617
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NORTHWESTERN ELEVATED RAILROAD COMPANY

At the annual meeting of the Columbia Construction Com-
pany, which has a general contract for building thc Northwestern
Elevated Railroad, President George A. Yuille announced that in
December an arrangement was completed with Blair & Company,
of New York, whereby thc Northwestern Elevated Railroad Com-
pany had secured a loan of $4,500,000 to pay off the outstanding
obligations incurred for labor, material and right of way, and to
complete the road and put it in opcration. 1In order to secure this
loan, the capital stock of the Northwestern Company had been re-
duced from $15,000,000 to $10,000,000, of which $5,000,000 was in
common stock and $5,000,000 in preferred, and the authorized
bond issue was reduced from $15,000,0c0 to $5,000,000. It was
agreed that the parties making the loan would receive as a bonus
$1,000,000 of the preferred stock and $1,000,000 of thc common
stock, leaving for the Columbia Construction Company on the
final completion of the road and payment of the loan $4,000,000 of
preferred and $4,000,000 of common stock.

LAKE STREET ELEVATED RAILROAD COMPANY

The annual report for the year ending Dec. 31, 1898, includes the
following figures:

1897. 1808.
Passengers carried s:ssse:cimasm: s 11,229,590 12,391,020
(Gross CATTINGES & vuvevneeennenenennn. $579,061 $633.403
Operating eXpPenses . s swimssss semss 320,124 324,047
Net revenue: s: .:oiuimssmiees $250,837 $308,450
TEETER W 0 OO0 D0 L8 B8 G0 50 s 00 ad s 18,612 13,849
Trterest on bomds. . .. .:.wswo0 00 ams e 227,605 221,677
Miscellaneous intercst .............. 20,874 37,667
Loop rental .....ocooncisarimsnsms s 15,707 61,054
i ico1 ) | e $291,708 $335.147
Extraordinary expcnses ............. 31,880 e
Deficit for year .........coviiiiun.. 72,841 20,601
NEW ORLEANS TRACTION COMPANY

The annual report for the vear ending Nov. 30, 1898, is as
follows:

1897. 1808.
GIOSS CaIrMINES w vt vnerenneeennnnn $1,239,256 $1,311,305
Operating expenses ................. 847,333 201,971
Net earnings . ...o.o.eveeeennnn. $391,423 $500,394
Other IMCOMEe vttt it i et et e 39,150
TGEAT w5 5005 101w 5 5 15 53 b 7 61 o 0 s ot i o $548.544
TEINEA CREEFES i i v oo ot oo o o oot oo 0o o o B o o G5 0 8 2 $ 50 380,013
Balance ...t s $168,531
Dividends, 5 per cent on preferred stock............... 125,000
Surplus cwssssesmimas ssminings 155 $43.531

SOUTH SIDE ELEVATED RAILROAD COMPANY

In view of the equipment of the South Side Elevated Railroad
Company, of Chicago, by a novel and hitherto untried electric
system, the Sprague multiple unit system, the following abstract
of President Carter’s report to the stockholders, on January 26,
will be of peculiar interest:

The company’s road was operated by steam power from Jan. 1
to Apr. zo. In that time the operating expenses ranged from 80.8
to 84.7 per cent of the gross receipts. From Apr. 20 to July 27, the
operation was partly by steam and partly by electricity, the change
being gradual and necessarily involving the additionai expense of
maintaining two systems. In these months the operating expenses
ranged from 70.2 to 75.7 per cent of the gross receipts. Since July
27, 18098, the operation has been entirely by electricai power, and
the percentage of expenses to earnings steadily decreased from 63.7
per cent to 55 per cent in December.

All of the above figures include a loop rental of one-half cent per
passenger. Not including the loop rental, but including all other
operating expenses, taxes, car licenses, etc., the road was operated
in October for 47 per cent, in November for 47.7 per cent, and in
December for 45.4 per cent. Expenses have not only been on an
increasing ratio, but gross earnings have been steadily increasing.

If the entire year be divided into two periods of six months each,
the contrast between steam and electric operation becomes more
striking. The number of passengers carried during each period is
approximately the same, The net earnings applicable to interest
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and dividends were for the first half of the year (steam and mixed
operation) $98,073, and for the second half with electrical operation
(mixed in July) were $196,933, or almost double the earnings of
the first six months.

The net earnings applicable to dividends on stock during the last
six months were at the rate of 3% pcr cent per anmum, as against
but 1 per cent per annum for 1897.

At the time the change in power was undertaken, the road need-
cd about ninety cars to transact its business, and 120 seemed an
ample equipment on the new basis, but with growing patronage it
has become necessary to increase the total equipment to 180 cars,
of which 120 will be motor cars and sixty trail cars.

The operating expenses of the power plant, based on maximum
power required of 8,060 h.p. for about four hours each day in the
winter months, is about $8 per h.p. per annum, and adding to the
above general expenses 10 per cent depreciation, interest, insur-
ance and taxes, the total cost per maximum h.p. per annum does
not excced $15.

Mr. Carter speaks of the Sprague multiple unit system as fol-
lows:

“At the time of the last annual meeting we reported that the test
of the train equipped by Mr. Sprague, made on the Metropolitan
Elevated road, was satisfactory. We began using electric cars in
April, had sixty-seven in operation in May, and gradually in-
creased the number until July, when they finally superseded the
steam trains. We had minor difficulties to contend with which
were met and solved. None of them resulted in injury to any pas-
senger, and none of them involving the control of the train, which
has always Deen completc. T am assured that the difficulties and
annoyances were not so great as they were in installing the excel-
lent steam locomotives which they displaced. We believe that the
Sprague multiple-unit system has fulfilled cxpectations. Exhaus-
tive tests have proved the economy of rapid acceleration and long
coasting. A schedule speed of 15 miles per hour is easily main-
tained, and time lost is easily made up. If needed, in order to meet
competition, your company has the ability to increase the speed to
20 miles an hour.

“The reliability of the cquipment has been fully tested this win-
ter, when 150 cars, all we had, were in daily operation (Sundays
excepted) for many weeks.

“We have not been in electrical operation long enough to defin-
itely determine the cost of maintenance, but we have sufficient data
to confidently state that it will be low, as low as any other line do-
ing equivalent service, and lower than many surface lines with
18-ft. single truck cars. The advantage of this flexible system on
crowded days, for switching and changing the length of trains, is
apparent.”

The use of storage batteries is also referred to at some length
in President Carter’s report, and the statement is made that their
use is a success, certainly in the matter of keeping up voltage and’
enabling the road to operate more cars, to furnish increased facili-
ties to patrons and to prevent damage to power house machines
under a sudden demand for increased power, while it is claimed,
though not as yet fully demonstrated, that the cost of power pro-
duction is also cheapened.

—_— @

Another Consolidation in Baltimore.

An agreement has been signed whereby a syndicate, headed by
Alexander Brown & Sons, secures the right to purchase the entire
capital stock of the Baltimore Consolidated Railway by March 3o0.
payment to be made by April 30, and the price to be $37.50 per
$25 share. Stockholders may elect to take cash or the securities of
the proposed new company. This syndicate is the same one that
purchased the capital stock of the Baltimore City Passenger Rail-
way last month, and the agreement probably means the consolida-
tion of practically the entire street railway system of Baltimore.

—.¢”—_.

Uniforms for Employees

Hackett, Carhart & Company, of New York, one of the oldest
and most reliable clothiers in the country, are now making a spe-
cialty of supplying uniforms of all kinds for employees and offi-
cials, and are paying particular attention to the requirements of
employees on street railways and steam roads. This company has
not been content with following the old methods of turning out
this class of work, but has introduced a new and improved system
whereby it is enabled to furnish high grade uniforms at reasonable
prices. It cordially requests superintendents and purchasing
agents to send for samples and estimates.
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Chicago Street Railway Franchises

The following official statement has recently been issued by
Charles T. Yerkes, relating to the Chicago street raliway proper-
ties:

There is considerable misundcrstanding regarding the legislative
position of Chicago’s street railway f[ranchises. The impression
which prevails in Wall Street is that it is necessary to secure an
cxtension of franchiscs, before 1903, or the various roads will pass
to the control of the city. It is also claimed that a repeal of the
Allen law becomes nccessary and a new mcasure adopted by the
General Assembly of the State of illinois before there can be any
renewal of franchises, inasmuch as the City Council of Chicago
has practically failed to extend the street railway franchises for
fifty years under the present Allen law.

These premises are wrong. The street railways of Chicago are
nearly all operated under gg-year franchiscs; at lcast all of the im-
portant lines, which include the Chicago City Railway Company,
operating on the South Side, and the so-called Yerkes properties,
operating on the West and North Sides. This disposes of the
socialistic talk so recently rampant in Chicago respecting probable
municipal ownership.

The franchise position of the street railways is briefly as follows:

Under authority granted by the State, the Chicago City Railway
Company was grantcd a gg9-ycar franchise from Fcb. 14, 1859 The
Yerkes properties on the North and West Sides hold iranchises for
99 years; that on the North Side dating from 1886 and that on the
West Side dating from 1863. Under the terms of these 9g-year
iranchises it was vrovided that the City Council of Chicago should
grant ordinances in periods of 20 years, permitting the use of and
designating streets under specific terms. The first 20 yecars was
passed without feature, and not until 1883 was there any trouble rc-
garding the extension of time for the use of the streets. At that
time the elder Carter H. Harrison, then Mayor of Chicago, saw fit
to make political capital out of the street railway and demanded
that a compensation bhe exacted for a renewal of the ordinances
granting the use of certain streets already occupied and others
which there was a desire to occupy.

In 1883 there was need for improvement in the street railway
systems of Chicago, and it was not deemed wise to antagonize in-
vestors by precipitating a legal fight over the question of authority
to declare occupicd streets vacant. It was also important that new
streets be acquired. In consequence the strcet railway companies
agreed voluntarilyto pay the city $50 per car per year for an exten-
sion of ordinances for another 20 years. It is notable that the
Mayor, the elder Harrison, publicly stated that he had invariably
been advised by eminent counsel that the city had no authority to
displace the street railway companies who were in possession of
streets and that the gg-year franchises could not be abrogated.

So far as the legal position is concerned there is no change at
present. The same reasons exist to-day, however, for a peaceable
solution of the franchise quesion that did in 1883. It is not desired
to disturb the confidence of investors by what might be an almost
endless litigation over the authority of the city to abrogate the use
of streets in which cars are now operated. It was with this end in
view that the Humphrey's bill was proposed and a compromise
reached, which resulted in the Allen bill. If s0-year ordinances
could have been obtained from the city under this bill there would
have been no danger of a long legal fight.

Since it has been found that there is little hope of securing any
results from the existing state of things in the Chicago City Coun-
cil, recourse is to be lad to the State Assembly, which convenes in
Springfield, Jan. 4. There is a rabid demand for the repeal of the
Allen law, but this is ..ot likely to occur, but, instead, some sort of
amendments mwade whereby a compromise is had. A number of
bills have already been prepared, but it is yet much too early to say
what the precise nature of the compromise will be.

—_— e
Change in the General Electric Company

John McGhie has resigned his position as manager of the adver-
tising department of the General Electric Company, in order to
-undertake important and responsible work with the “American
Machinist.” His headquarters will hereafter be at Cleveland, Ohio,
to which city he will move his family from Montclair, N. J. Mr.
McGhie’s management of the General Electric Company’s adver-
tising business has been able and painstaking to an unusual degree,
and the record which he leaves behind him is one with which both
his principals and himself have every reason to be satisfied.

——
W. J. Fransioli, formerly general manager of the Manhattan

Railroad Company, of New York, has associated himself with the
Ameriean Air Power Company.
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NEWS OF THE MONTH

The Boston & Albany Railroad is trying an intcresting experi-
ment which should also be of interest to street railway managecrs.
This consists of sprinkling its roadbed with non-flamable and
practically odorless oil for the purpose of freeing the tracks from
dust. In addition to removing the dust the oil sprinkling keeps
the rain from washing away the roadbed, destroys vegetation, pre-
vents frost from penetrating and injuring the roadbed, lessens the
noise of trains, and by preventing dust greatly reduces the danger
of hotboxes. It costs $150 a mile to sprinkle the roadbed, and one
sprinkling a year is sufficient.

The Boston Elevated Railway Company has 456 miles of over-
head clectric fceder lines, 63 miles of underground elcctric feeder
lines, 133 milcs of underground conduit duct, 68 miles of under-
ground clectric return lines and 2.8 miles of submarinc cables. j s
owns 3370 electric motors, 1274 electric box cars, of which 884 are
twenty-tive foot bodies, and 1292 cleetric open cars, of which 724
are nine and ten bench, 11 mail cars, 3370 clectric motors and 236
cars and electric snow plows.

The recent stoppage of traffic on the underground electric con-
duit road on Sixth Avenue, New York, for sevcral hours, was due
not to flooding of the conduit, as has been erroneously stated in
the press, but to thc overloading and consequent burning in two
of a main feed wire furnishing current to one of the sections of the
line. This line is now being operated in a somewhat temporary
way pending the completion of the new 70,000 h.p. station, and the
final feed wire system to be installed in connection therewith.

A 15-ft. flywheel in the Birmingham Traction Company's plant
at Pittsburgh, Pa., burst about 10 o'clock on the night of Dec. 11,
and did considerable damage. A 300-h.p. engine was wrecked and
a portion of the building suffered considerable damage. No one
was hurt.

The Rochester (N. Y.) Railway Company suffered serious loss
on Jan. 1 from fire, which destroyed its State Street barns, and
twenty-one cars that could not be saved in time. The cause of the
fire is unknown,

The following bills have been introduced in the Senate at Al-
bany, N. Y.: One requiring all street cars to be equipped with
*automatic, trip and drop front fenders” (violators are punishable
by a fine of $100 for each day a car is run without such ienders; also
one providing that whenever any street car is delayed for five or
more minutes, passengers shall receive transfer tickets good at any
time for a continuous ride on any line of the company. Violation
renders companies liable for damages in $250, to be recovered in
civil action by passengers to whom transfer is refused.

The street railway company at Marinette, Wis., has decided to
place hcavy curtains on both cnds of its car to protect the motor-
men.

All the surface and elevated railroad companies in Greater New
York were compelled by the city authorities during the recent
grippe scare to thoroughly fumigate all their cars, including all
mats, matting, rugs, etc., used therein.

President Gaston, of the Boston Elevated Railroad, states that
for the year Oct. 1, 1898, to Oct. 1, 1899, the number of transfers
issued by the Boston Elevated Railroad shows a larger increase
than for any year in the history of transportation in Boston. In
the past eight years the number of passengers carried have in-
creased 52 per cent, while free transfers have increased 251 per cent.
During the last fiscal year the number of passengers increased 5
per cent, while transfers increased over 19 per cent.

A suit was recently brought against the Rochester Railway
Company for five cents, this being the amount the plaintiff claimed
was due him as change for ten cents which he handed a conductor
on the defendant’s road. The conductor swore that the plaintiff
gave him five cents instead of ten, and as he was able to bring
witnesses to prove this, the suit was decided against the plaintiff,
who had to pay the costs.
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The Bloomington (Ill.) City Railway Company, on Dec. 17,
turned the receipts of its Normal line over to the Normal Library
Association, and the cars were in charge of the young ladies of
that association as conductors. Nearly $200 was added to the
funds of the library as a result of the day's operation. A chaperon
rode on cach car to assist the young ladies.

It is stated that thirty employees of the Newport News & Old
Point Railway & Electric Company, formerly the Newport News,
Hampton & Old Point Railway Company, divided $16,000 between
them recently, the gift of J. S. Darling, president of the old com-
pany, and his son. Individual amounts were based on time of ser-
vice. Omne man received a check for $1,000, and several conductors
1eceived $750 each.

The Columbus (Ohio) Street Railway Company is considering
the advisability of placing the weathcr forecasts printed on neat
cards in all its cars. The local weather station will probably fur-
nish the printed cards daily, and it is believed this departure will
add to the popularity of the street railway lines.

Definite plans are said to be under active consideration at pres-
cnt for a reorganization of the Kings County Elevated Railroad
Company, with a view to its consolidation with the Brooklyn
Elevated Railroad Company. The Kings County reorganization
committee has recently held several meetings, and a plan will, it
is said, before long be issued to stock and bond holders of the
road. It is stated new securities will soon be issued for equipping
the road with electricity, etc.

The Rochester (N. Y.) Railway Company has adopted a novel
carrier for cigars, and will place a number of them in its cars.
The device is made of nickeled tin, and has places for four cigars,
the idea being that when a man boards a car with a lighted cigar
which he desires to save he can place it in the carrier until he
leaves the car.

The combination open and closed cars which have been in
operation on the lines of the Nassau Electric Railway of Brooklyn,
and which were described in the STREET RAILwAY JOURNAL for
November, 1898, have not been very popular with the public. To
overcome some of the objections raised, the company has made
2 number of changes in five of the cars, and if it is found advisable
the changes will be made in all of the combination cars on the
road. The principal improvement consists of four levers placed
on the rear platform, by which the conductor can open any one of
the side doors without leaving his placc. Both bell ropes have
been placed on the outside of the car, so that conductors will not
Lave to open a door to ring up a fare or give the motorman the
signal to go ahead or stop. The loud noise caused by the slam-
ming shut of the side doors-is also done away with on the im-
proved cars by the insertion of a rubber strip in the door jamb,
while a rubber knob prevents a similar noise when the doors are
cpened. In addition to these improvements a rubber matting about
half an inch thick has been placed along the side step of the car to
keep the passengers and conductors from slipping in stormy
weather, and the upright iron bars used as hand rails have been
incased in rubber. A gutter has been added to the side of the car
also to keep the rain and water from dripping down upon the con-
ductor as he passes along the step. The gutter runs toward the
rear of the car and empties the water over the rear platform.

The lines of the East Liverpool Railway Company, of East
Liverpool, Ohio, were tied up for several hours recently on ac-
count of a strike of the employees. The trouble was caused by the
discharge of a motorman who was a member of the motormen's
union, but was finally settled by a compromise, and the men re-
turned to work.

The Syracuse Rapid Transit Railway Company has voluntarily
placed in operation a new scale of wages for motormen and con-
ductors. Since 1896 the pay of the men has been 13% cents per
liour for the first twelve months, 15 cents for the next twelve
months and 167 cents after that. From now on the pay for the
first three months in service will be 14 cents an hour, for the nex:
three months 1414 cents, for the next six, 15 cents, for the next six,
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15%% cents, for the next six, 16 cents, and for the next six and
thereafter the men will receive 1624 cents an hour. This new
schedule will be particularly advantageous to the new men, as un-
der it the average pay per hour for the first two years will be 15
cents, instead of 14 cents as formerly. Men who have been em-
ployed by the company for more than two years will be given the
best runs. In addition to the above increase in wages the com-
pany has notified all its motormen that they will be furnished fur
overcoats at the company’s expense. The coats are to be worn
only during the hours of duty, and are to be returned to the station
foremen at the end of the day's run.

The annual report to the Legislature of the New York Board of
Railroad Commissioners was made on Jan. 4, and contained the
following general statistics:

Year ending June 30.
Capital Stock. .. ovisomssmsninss s
Eunded wdebt: s wamimis siamimzis
Unfunded debt..................
Cost of road and equipment. ... .
Gross earnings from operation.. .
Operating cxpenses.............
Net earnings from operation.....
Income from other sources......
Gross income from all sources. ..
Taxes and miscellaneous.........
*Interest paid and accrued.......
*Dividends

1897.
$126,078,482 50
104,823,608 57
23,254,380 30
221,665,030 63
20,011,428 02
18,117,700 48
11,793,628 54
1,262,358 95
13,055,987 49
1,408,719 61
5,392,037 45
5,387,164 96 5,799,350 32
Surplus for the year.............. 604,506 70 631,007 34
* Includes respectively interest and dividends paid by lessors
from rentals received from lessees as follows:

1808.

$132,844,303 33
130,179,166 9o
31,806,542 42
233,635,396 51
31,884,384 20
19,153,716 53
12,730,667 65
1,457,501 55
14,183,160 20
1,459,469 90
6,022,776 79

1897. 1808.
Interest ......oviiiiiiiiii i $1,549,001 67 $1,666,068 34
Dividends ..o 2,581,054 96 2,720,804 32

The Niagara Falls & Lewiston Railway (the Great Gorge line)
operating down the bluff at Niagara Falls, carried 288,791 passen-
gers during the year ending June 30, 1898, and ran 163,013 pas-
senger car miles. Its average operating earnings per passenger
were 25.4 cents, and its operating expenses 7.31 cents. Its total
receipts, however, amounted to 29.64 cents per passenger, of which
all but .15 cents was consumed in paying operating expenses and
fixed charges. The cost of operation per car mile was 17.25 cents,
and the total receipts per car mile were 52.44 cents. The total
operating expenses and fixed charges on this line were 51.98 cents
per car mile.

An incident showing the fallacy of some of the argtiments put
forth by the advocates of municipal ownership of street railways
occurred in St. Joseph recently, when the St. Joseph & Benton
Harbor Railway & Light Company secured the contract to light
and heat the court house and jail at St. Joseph for three years for
§3,000. The county fermerly did this work itself, and paid over
$6,000 for the years 1896, 1897 and 1898. The building com-
mittee refused to give W. Worth Bean, president of the above
company, the contract for the lighting in 1899, but by persistent
effort he finally secured it by showing actual results. The citizens
are pleased at this saving to the county. -

The work of reorganizing the Metropolitan West Side Elevated
Railroad Company, of Chicago, 1L, is about completed, and the
company will soon be placed on a sound financial basis.

The Chicago Electric Traction Company, of Chicago, Ill., has
filed a mortgage for $500,000 to the Manhattan Trust Company of
New York, and John Kean for first mortgage 5 per cent thirty-
year gold bonds.

The Toledo Traction Company of Toledo, Ohio, principally
through the efforts of Thomas H. McLean, general manager, has
been able to entirely break up the labor union of its employees,
and the leaders of the local union, which is known as Division No.
49 of the Amalgamated Association of Street Railway Employees
of America, have surrendered its charter to the head association.
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The Union Traction Company, of Rutherford, N. J., was sold at
receiver’s sale on Jan. 27, to the reorganization committee repre-
senting 9o per cent of the bondholders. The purchase price was
$20,000 over the indebtedness, which, as shown by the recciver’s
report, was $852,000.

A scrious head-on collision occurred on the line of the Worces-
ter & Suburban Street Railway on Decc. 22, near Leicester, Mass.
A very heavy fog hung over the tracks at the time, and an in-
bound car ran mto an out-bound car that should have waited at
the turnout. Neither of the motormen could see the other car
until it was too late to avert the accident. Two persons were killed
and several injured.

It is stated that inquiries from China for railroad material and
clectrical equipment of American make are very numerous, and
there are prospects of extensive deals in these branches in the
spring.

Vice-Presideut Webb, of the Baltimore & Northern City Rail-
way Company, which company has recently purchased the capital
stock of the Baltiniore City Passenger Railway Company, and the
Baltimore, Middle River & Sparrow’s Point Electric Railway
Conipany, has made the following statemecnt: “The property is in
the hands of people who are financially able to carry out any con-
tracts they may undertake, and it may also be assumed that they
are not only able but determined to vigorously protect their inter-
ests from attacks by any competitor. While the syndicate has not
yet fully dcveloped its plans, the field has been sufficiently can-
vassed to warrant the statement that certain territory will be en-
tered that will add largely to the revenue of the combined lines.
As the purchase was made for investment purposes, it will, of
course, be the general policy to fully develop the earning capaci-
ties of the three roads, and one of the most effective ways of doing
this is to give every possible convenience to the public. The City
Passenger system, as is well known, lacked suburban lines, and the
consolidation with the Baltimore & Northern and the Middle
River road will not only give to the new system a suburban mile-~
age of flfty-three miles, but puts the new company in a position to
acquire additional territory at any future time.”

It was announced last month that the Fiftli Avenue Stage Line,
New York, had been purchased by the Third Avenue Railroad
Company, and that automobile electric carriages would be sub-
stituted for the horse stages.

While sawing down a dead tree in Brooklyn, recently, a laborer
was stricken insensible by an electric shock. The tree had been
used for supporting a span wire of the trolley road, and in some
way the insulation had become worn.

The Third Avenue Railroad Employees’ Mutual Relief Associa-
tion of New York gave its annual entertainment and reception at
the Lexington Opera House, on Jan. 27. A vcry excellent vaude-
ville entertainment was given, after which dancing was indulged
in. This relief association is one of the most prosperous in the
country, its success being largely due to the interest taken in it by
the officials of the Third Avenue Railroad Company.

The Northwestern Electrical Association held its annual con-
vention in Milwaukee, Wis., Jan. 18, 19 and 20. The meetings
were well attended and the papers and discussions were pro-
nounced most interesting and valuable by all present.

The National Electrical Light Association will hold its twenty-
second meeting in New York, May 23, 24 and 25, 1899. The head-
quarters of the association will be at the Murray Hill Hotel, where
accommodations can be had on the Amecrican plan at $3.50 and
upward per day, and on the European plan at $1.50 and up. The
Electrical Exhibition Company will hold its annual electrical show
at Madison Square Garden, under the auspices of this association
during May.

—_— 4P —

The Manufacture of Special Work

The New York Switch & Crossing Company has made a num-
ber of additions to its works at Hoboken, N. J., during the past
year, and is now better able than ever to supply all classes of spe-
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cial work. Among the new tools installed by the company is a
large 16 ft. planer with a range of 36 ins. X 18 ins., used for plan-
g switches, a new cold saw for cutting the decepest girder
rails, several radical drills and smaller planers, a punch for punch-
ing a 1%-in. hole through 1-in. iron, an electric jib crane, ctc.

The company reports doing an excellent business during the
past ycar, and among other strect railway companies supplied by it
with special work were the Union Railway Company, of New
York; Brooklyn Heights Railroad Company, and Coney Island &
Brooklyn Railroad Company, of Brooklyn, the Consolidated Trae-
tion Company, and the North Hudson County Railway, of Jersey
City and Hoboken, and the Hartford Street Railway, of Hartford,
Conn.

The New York Switch & Crossing Company has also turned out
a large amount of steam railroad and construction railroad parts,
notably for the J. P. McDonald Company and for the United
States Government railroads in the Brooklyn Navy Yard and In-
dian llead Proving Grounds. The company has also supplied a
large amount of special work for export mostly of the T rail type.

— - —e®e

New Interests in Compressed Air as a Motive Power

I.ate in Dccember and early in January, there were organized
scveral companies with large capital, intending to use compressed
air for various purposes, and in view of the financial standing and
importance of the intercsts involved in this movement to place
upon the market a new motive power, it is advisable to explain
the status of the parent and affiliated companies.

The American Air Power Company, of New York, was organ-
ized in January, 1898, as a consolidation of the American Air
I'ower Company, of New Jersey, the General Compressed Air
Company, of New Jcrsey, and the Compressed Air Power Com-
pany, of New York. The first two companies had been engaged
in developing the Hardie motor, and the third the Hoadley-Knight
motor. The capital stock of the consolidation company was $7,-
000,000, and A. A. McLeod, formerly president of the Reading
Railroad system, became the company’s president.

In January, 1899, the International Air Power Company, of New
Jersey, was formed with a capital of $7,000,000. Later on it was an-
nounced that this company had secured from the American Air
Power Company exclusive rights for all its letters patent in
foreign countries; rights for all patents in North and South
America, except those bearing dircctly upon street railway trac-
tion, were reserved by the American Air Power Company. The
principal stockholders of the International Air Power Company
are said to include some of the strongest and best known street
railway and other capitalists in America.

Following the organization of this second company is that of
the New York Auto Truck Company for $10,000,000, and the Chi-
cago Auto Truck Company, while a similar company for Philadel-
phia is to be organized. The International Air Power Company
will retain large holdings of stock in these three companies and in
others which will be formed in different cities, and will manufac-
ture and sell to them complete compressed air trucks intended to
do a general city trucking business, replacing and gradually driv-
ing from the field the present horse trucks.

The directors of the New York Auto Truck Company are J. H.
Hoadley, Richard Croker, ex-Senator Arthur P. Gorman, Robert
McKinstry, Nathan Strauss and Lewis Nixon, owner of the Cres-
cent Shipyards, of Elizabethport, and designer of the United
States battle ships Massachusetts, Indiana and Oregon. The
directors of the Chicago Auto Truck Company will include Joseph
Leiter and associates.

The International Air Power Company has purchased for
manufacturing purposes the works of the American Wheelock
Engine Company, in Worcester, and the Rhode Island Locomo-
tive Works, in Providence. The ncw auto trucks will be built at
the company’s Providence works, and air compressors for the auto
truck business in Worcester.

The American Air Power Company is now equipping with com-
pressed air motors and apparatus tweny cars for the Metropolitan
Street Railway Company’s Twenty-eighth and Twenty-ninth
Streets crosstown line, and the Ingersoll Sargent Company has
practically completed a four-stage compressor to furnish the neces-
sary motive power. The compressed air power station for the
Twenty-eighth and Twenty-ninth Streets line is located at the foot
of West Twenty-fourth Street, and work is going on rapidly upon
the engine foundations, boilers, etc., while in a small temporary
shop near by, the motors are constructed.

A full description of the Hoadley-Knight motors of the Ameri-
can Air Power Company and of the engineering features of the
four stage compression was given in the STREET RAILWAY JOUR-
NAL for August, 1897, page 487.
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Latest Progress in the Application of Storage Batteries
to Electric Railways*

BY JOSEPH APPLETON

The history of the storage battery in this country is curious, and
probably comprises more troubles and trials than any other branch
of the electrical industry. I think it will be generally acknowl-
edged that a storage battery “‘per se”’ should be one of thc most
useful adjuncts in every branch of electrical engineering, but the
failures that were recorded in the ecarlier days proved that the stor-
age battery was not then the commercial success those interested
would have us believe.  Until 1894, the use of storage batteries in
this country proved most disastrous to all concerned. The reasons
were many, but may be summed up briefly as follows:

1. The batteries were poorly designed.

2. No attention was paid to the mechanical features, the chief
idea being to get ihe greatest capacity for the lightest weight.

3. The batteries were much over-rated, their full capacity being
given as their normal working capacity.

In addition to this the storage battery business genecrally was in
an unsatisfactory and wcakly condition. Litigation was the princi-
pal cause. The icar of protracted and costly lawsuits prevented
capital being invested in the business, and frightened prospective
users from purchasing storage batteries.

Now, the conditions are very different. You are all jamiliar with
the changes which have been made during the last five years in the
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causes the chemical action to take place more rapidly, or, to be
more exact, causes more material to be subjected to the chemical
action, and this, if not continued too long, or repeated too often,
does not affect a good storage battery. Moreover, if the overload
is continued too long, it does not mean the sudden failure and col-
lapse of the battery and complete interruption of the output, but is
shown by the premature depreciation of the plates in the battery.
It may not be noticed for months or even years.

Omnc of the most valuable features of a storage battery is that it
will safely take care of any sudden and momentary overload in the
system, such as grounds or short circuits, and if operating in par-
allel with generators or rotary converters, will relieve them of such
overloads and consequent strain. I have frequently seen batteries
burn out grounds on an uudcrground system, discharging for a
short time at an enormous rate. And in the case of batteries oper-
ating on railway loads, it is a common thing to see an occasional
momentary discharge at a rate equal to twice the hour rate of the
battery. The modern storage battery is designed to stand such oc-
casional extreme discharges, and do so without injury.

It may be well to consider, before going further into our subject,
the question of the rates of charge and discharge of storage bat-
teries, and their capacity at different rates. Of course, this will
vary somewhat with different types of battery, but not to a great
extent. The more rapidly you discharge a battery the smaller is
its available capacity. For example, the curve, Fig. 2, illustrates
the available capacity of a storage battery when discharging at any
rate between the ten-hour and one-hour rates. That is to say,
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FIG. 1.—DIAGRAM OF SALES OF STORAGE BATTERIES

commercial end of the business. All the disturbing elements have
been removed, and the business has been put on a proper and sub-
stantial basis. These results are best seen from the diagram, Fig. 1.
The figures for 1898 have not been tabulated, but they will show
that the use of storage batteries is progressing more rapidly than
ever:

Weight of
plates alone.—Lbs.
0 1 I 349,000
TBOE s 67055 605 5 £ 5.5 oo oo i o o ot 15 5 2 s o b e 6 1,112,800
I800 et e e 2,215,300
1o AR . 3,607,300

(Or ten times the busmess of 1894)

The storage battery is entirely different from any other piece of
apparatus which is used for supplying clectrical energy, being con-
structed and operated on the principle of chemical action, instead
of mechanical motion. There must naturally Dbe a vast difference
between these two principles.

In the mechanically operated apparatus, or generator, the cutput
of electrical energy is the result of the conversion of the mechani-
cal energy applied to 1t while in action, and the regularity of the
output is dependent on the steadiness of the mechanical energy
applied, and the satisfagtory running of the generator and motive
power. The operation is purely mechanical, and is subject to the
interruptions to which all moving ma»hmcry is liable. Again, such
apparatus, if overloaded to an excessive degree, give visible
signs of distress, and, if the overloading is very great, or is con-
tinued, will probably give way in some mechanical feature.

In a storage battery hundreds of horse power can be silently
stored, and thousands of horse power delivered for a short period,
with no apparent action or change in the battery. The action is
purely chemical, and as long as the respective elements are there to
be acted upon it will surely continue.

It is this fact that makes the storage battery so reliable. Such a
thing as instantaneous failure or interruption of the delivery of
energy is impossible, except, of course, in the case of mechanical
injury to the battery from an external cause. Any mechanically
operated apparatus is liable to interruption through breakage or
injury to one of its parts, but in a storage battery the chemical ac-
tion will continue, and consequently the output of energy until all
the material on the plates has been converted.

An overload has not the same effect on a storage battery as on
a mechanically operated generator. For a short period an over-
load, even of great extent, does not injure a storage battery. It

* Abstract of paper read before the New York Electrical Society Jan. 12, 1899.

when the battery is completely discharged in ten hours and in one
hour. It is only within the last few years that a one-hour dis-
charge rate has been possible with a storage battery, and it is very
largely due to the fact that storage batteries can be discharged at
such rapid rates that their use has been growing so rapidly.

In large enginecring problems the storage battery is used chiefly

to supply large amounts of electrical energy for short periods, and
by increasing the allowable rate of discharge the size of the bat-
tery required is consequently reduced. In connection with this
question of the reduced capacity of storage batteries at rapid rates
of discharge, there is frequently a mistaken idea that if the capacity
of a battery is thus rzduced, the efficiency is correspondingly im-
paired. This is not so at all. It is only thc available capacity of
the battery which is reduced by polarization, or, in other words,
the chemical action when taking place at such rapid rates can only
rcach the active material which is on the surface of the plates and
immediately exposed to to the electrolyte. Hence, in reality, the
actual capacity of the battery is not reduced, only the available
capacity, and when the battery is recharged, only the active material
that is acted upon has to be converted and not the entire amount
of active material. There is a slightly greater loss in efficiency
when discharging at a rapid rate due to the internal resistance of
the battery, this being the C°R loss.
" Storage batteries are not free from trouble, any more than any
other apparatus, but, under favorable conditions, the comparison
is much in favor of the storage battery. No picce of apparatus yct
made is perfect, and its usefulness and consequent general adop-
tion may be said to be proportional to the predominance of its use-
ful features, over its weaknesses or troubles. The rapid growth in
the use of the storage battery during the last few years is the best
proof possible that its troubles are very small compared to its ad-
vantages.

As is the case with all machinery and apparatus which have to
be operated continually for any length of time, the results obtained
depend not entirely on the design and construction, but on the
care and judgment with which it is operated. This fact is particu-
larly noticeable to any one who is constantly brought into contact
with different plants and installations, as I am, and under different
management, or sometimes mismanagement, in all parts of the
country, and this subject alone would afford a very interesting and
profitable topic for discussion and consideration.

In the early days tle storage battery manufacturers, in order to
maintain a bare existence, had to jump at evety opening for the
use of a storage battery, whether the conditions warranted it or
not, and, in order to do business, accepted contracts drawn entirely
from the purchaser’s point of view, without regard to the capabili-
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ties of the storage battery, and guaranteed results which, to say
the least, were extremely difficult to realize.  What the results of
all this was you know very well.

Now, things are entirely different. The business 1s on a com-
mercial basis, and it is not a question of getting an order at any
price, but securing business which will prove satisfactory and per-
manent. Now, storage battery manufacturers will insist on proper
conditions for the operation of their batteries, or refuse to put
them in. This is as it should be, and I think T am perfectly safe in
saying that during the last four or five years there has not been a
storage battery installed in this country, except under conditions
which justified its use. Of course some experimental applications
have been made which may or may not prove satisfactory, but this
does not conte undcr the head of the general application of the
storage battery.

It should be distinctly understood that all conditions of clectrical
distribution are not suitable for the tuse of storage batteries, and
that it is more to the interest of the manufacturer than the pur-
chaser to confine himself only to those sitnations which are suit-
able, for every failure which is recorded is heard of one hundred
times to every success.

Now, that by this method of doing business, confidence in stor-
age batteries is being rcgained, and proper relations have been
established between manufacturers and users, the growth of the
use of storage batteries will be still more rapid, for it is now real-
ized that when storage batteries are installed and operated under
proper conditions the result will invariably be satisfactory.

The trend of elcctrical engineering is to-day toward the concen-
tration of generating machinery, the highest possible economy in
operation, and the utilization of motive power and generating ma-
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FIG. 2.-—CURVE SHOWING CAPACITY OF CELL WITH
DIFFERENT RATES OF DISCHARGE

chinery to the fullest extent, so that the investment may produce
the greatest return. These conditions make the storage battery in-
dispensable, for without its aid it is impossible to maintain a con-
stant load on the power house.

Every application of electricity has its time of maximum output
or “peak,” and no matter how many different applications are sup-
plied from the same system, their peaks will not fit in so as to even
matters up, but, on the contrary, it is found that in many cases the
peaks occur at about the same time. This is particularly noticeable
with a railroad and lighting load. Again, concentration of gener-
ating machinery means a much larger area for distribution, and the
necessity of sub-stations, in order to keep down the investment in
conductors, and experience shows that in the majority of cases
storage batteries are cheaper than the copper alone, which would
otherwise be necessary, leaving out the advantages at the power
house. This means that the storage battery will now play a most
important part in all electrical problems, and be of sufficient im-
portance and value to warrant the conditions being made suitable
for its use instead of, as in early days, being dumped in at any time
to fill up a gap and smooth over any difficulties which cropped up.

It used to be customary to refer to European practice, to show

what could be done with storage batteries, and even now, I believe
that some people think that European batteries and methods are
superior to ours in this country. In connection with this idea
there is one thing which I particularly wish to emphasize, and that
is, the difference between American and European conditions.
_ In Europe storage batteries are not subjected to the severe work
they have to stand here. They are looked upon more as a reserve,
and are not expected to discharge at their maximum rate every
day, and, perhaps, twice on some days.

As an example of this, T will tell you what one of the Tudor
Company experts from Germany said when he was over here last
spring. He was attending the National Electric Light Convention
at Chicago, and one of the features of that convention was the
large storage battery plant, which the Chicago Edison Company
had installed. During one afternoon, while the convention was be-
ing held, a very heavy thunderstorm came on, and the battery was
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called upon suddenly for its maximuin rate of discharge, and the
full rated capacity was taken out. The maximum rating of this
battery was a complete discharge in onc hour. Our German friend
thought that was doing pretty well, but, when I told him that this
storage battery was installed undcr contract, which allowed the
battery to be discharged at this rate every day during the winter,
he was horrified, and said:

“You niust not let them work the battery in that way; tell them
they must hold it as reserve.”  We told him that if we did that we
should not be able to do any business, and that we simply had to
meet these conditions, and could do so without any difficulty.
This instance will show why batteries are maintained at a lower
figure in LEurope than here, and why it has been customary to
refer to the behavior of the battery i Europe. It is a fact that
we have now in this country many storage battery installations
which surpass any thing in Europe, both in size and mecthod of
opcration.

The methods of applying storage batteries in connection with
electrical engineering work are so numerous that it would be im-
possible to deal with them all this evening, so I have sclected a
few for consideration as showing clearly the great flexibility of
the storage battery as an adjunct to any scheme contemplating
the gencration and transmission of electrical energy.

In a lighting and power station the maximum load occurs for
only a very short period during the year. In one station I know of
50 per cent of the investmient in generating plant and under-
ground conductors i3 only used for 154 hours during the year.
This statement may seem astonishing, but will be found to apply to
many such stations. Where these conditions exist it will readily
be seen how great are the advantages of storage batteries as aux-
iliaries. Their cost per kilowatt of output for short periods, such
as these peaks, is less than the generating machinery which would
have to be provided if they were not used, in addition to which
there are other ways in which they prove advantageous in the
operation of the plant.

The application of storage batteries to such stations, such as this,
can be made in two ways, viz., at the main power house or in sub-
stations. Each method has its own advantages, and should be de-
termined in each case by the conditions which exist.

When batteries are placed in sub-stations they will relieve the
generating plants of the maximum load as just described, and also
effect a large saving in the underground system of conductors, as,
at the time of maximum load, the conductors between the main
generating station and the sub-stations are relieved of that portion
of the load which is carried by the batteries, and distributed from
the sub-stations.

The use of large water power as a motive power for generating
stations from which electrical energy is transmitted and distributed
over extended areas is growing. Take, for example, the Niagara
and other plants. In connection with such installations storage
batteries play a very important part. The power from such a plant
is largely sold for manufacturing purposes and is charged for at
so much per horsepower per annum, the power being available
twenty-four hours per day, while mills and factories using this
power do not usually run for more than ten hours per day. There-
fore, a man who requires a maximum of 100 h.p. for ten hours a
day, or 1000 h.p. hours, really has to pay for 2400 h.p. hours, while
he uses only 1000, and probably less; for the average, rarely, if
cver, exceeds 70 per cent in the maximum.

With a strong battery capable of supplying 50 h.p. for ten hours,
or 500 h.p. hours, he need only pay for one-half the amount of 50
h.p. for 24 hours, as the battery will furnish the remainder, and can
be charged during the fourteen hours he is not using the power.
In addition to this, the battery will take care of any fluctuation
above the average and enable the man to buy the average amount
of power he requires, instead of the maximum.

Such an installation has been made by the Buffalo Street Rail-
way Company. Before describing this installation, I would like to
mention the different methods of installing storage batteries in
connection with railway plants. These may be divided into two
classes.

First—Where the battery is installed at the power house to take
care of the peak of the load, and the fluctuation of the generators;
and,

Second—Whecre the battery is installed at the end of a long
feeder to keep up the pressure at that point, and to obviate the
necessity of sending the maximum amount of current over the
long fecders from the power house.

We will consider an installation of each kind and their respec-
tive methods of operation.

The Buffalo Street Railway Company's plant* is of the first class,
and is especially interesting inasmuch as it is operated in connec-
tion with the Niagara Falls power. They operate practically all
the cars within the city limits, and have a steam plant capable of

* See STREET RATLWAY JOURNAL, July, 1898,
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delivering 7,000 electrical h.p., in addition to which they take 2000
h.p. from the Niagara Falls power, this current being transmitted
in the form of high tension alternating current from the Niagara
Falls to the power house, and being then transformed by rotary
converters to the ordinary 550-volt direct current.

The storage battery is installed at the main power house and is
connected directly in parallel with the steam plant and rotary con-
verters. When a storage battery is installed at the power house,
and is connected directly in parallel with the generators on the
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FIGS. 3 AND 4.—CURVES SHOWING REGULATING EFFECT OF
BATTERIES ,ON_SOUTH SIDE ELEVATED RAILWAY

bus bars some means have to be provided for regulating the volt-
age of the battery to suit the generators. As you know, railroad
generators are over compounded, the voltage rising as the load in-
creases, while with the storage battery the reverse is the case, the
voltage decreasing as the discharge increases. In order to make
the battery work properly in parallel with generators of this type
and take the fluctuation of the load, keeping the generators con-
stantly loaded, means of compounding the battery have to be
adopted. This is done by using a compound motor booster in series
with the battery, which is so designed as to increase its voltage in
proportion to the increase of the load, thereby enabling it to take
its proper share and keep the load on the generators constant.
The battery discharges during the morning and evening peak,
and is charged between times, and also at night from the Niagara
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storage batteries near each end of the line, and are connected
directly across the system without a booster. The charge and dis-
charge of these batteries is controlled by the drop of the feeders
from the power house to the batteries, this drop varying according
to the load on the system from 10 to 80 volts. When the load of
the system is light the drop in the feeders is small, and there is
voltage enough to charge the battery. When the load becomes
heavy the drop on the feeders is increased, this consequently causes
the batteries to dischargc into the line. The method of operating
is entirely automatic, the batteries discharging at times of heavy
loads, and charging at times of light load, thereby keeping the
load on the generating station practically constant. The two bat-
tery rooms, each containing 248 cells, have a capacity of 1000 h.p.
when discharging at the hour rate. The curves, Figs. 3 and 4,
show the result which the batteries have had on their generating
plant. The first curve, Fig. 3, shows the load on the generators
when they were operating the entire system without batteries. The
second, Fig. 4, shows the load on the generators under the same
conditions with the batteries in use.

It will be noticed from these curves that when the power house
was operating without the battery during the peak of the load the
maximum load was 7500 amps., with sudden fluctuations of 5300
amps., while with the batteries in operation the maximum load at
the power house under exactly the same conditions was 5700
amps., and the fluctuations only 2000 amps. Thus, the batteries
have increased the capacity of the power house by about 2000
amps., and steadied the load on the generators to the extent of
nearly 3000 amps. Those acquainted with the operation of street
railway plants will appreciate such results.

Each battery is connected to the power house by two special
feeders in addition to the general system of conductors, so that the
proportion of charge and discharge can be regulated according to
the conditions of the load.

If it is found that a battery is being discharged more than it is

power house, so that it will be relieved of a portion of the load.
By this means a very complete control can be maintained of the
battery from the power house, and the most efficient method of
operation secured.

A battery installed at the end of a line in this way, not only in-
creases the capacity of the power house and saves the investment
in copper by making it only necessary to transmit over the feeders
the average amount of current required, instead of the maximum,
but at the same time it maintains thc proper voltage at the end of
the line, thercby enabling the motors to run at the point of highest
efficiency. Of course the line must be long enough to justify the
use of a storage battery and to supply sufficient drop in voltage
over the feeders to make the battery operate automatically as the
load varies.

A variation in voltage at the end of the line, between conditions
of maximum load and minimum load of 10 per cent, is ample to
make the battery seif regulating, and take care of the fluctuating
load without a booster. The following figures taken from a stor-
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FIG. 5.—DIAGRAM OF FEEDERS, SOUTH SIDE ELEVATED RAILWAY, CHICAGO

Falls power. By the aid of the battery they are enabled to makc
very much more use of the Niagara Falls power. Before they
installed the battery they were only able to shut down
their steam plant from 11:30 P. M. until 5 A. M., dur-
ing which time the rotary converters carried the entirc load, which
averaged about 600 h.p., while they were paying for 2000 h.p. With
the aid of the battery they are enabled to shut down their steam
plant from 7 P. M. to 7 A. M., and about eighteen hours on
Sunday. In addition to this they are enabled to utilize very much
more of the Niagara power.

An illustration of the second method of using storage batteries
for railroad work is seen in the case of the battery in the installa-
tion of the South Side Elevated Company of Chicago. This com-
pany operates an elevated railroad about 9 miles long, all their
trains being equipped with the Sprague multiple unit system. The
power house is located approximately at the centre, and the two

age battery installation of this description installed some two years
ago, will show the advantage from a commercial point of view.
The conditions were as follows: The length of this line at the
end of which the battery was installed, was 7 miles from the
main power house, running into the suburbs of a large city. The
increase of traffic on this line warranted its extension 4 miles
further, making a total of 11 miles from the power house.
When the extension was made, it was found that the feeders were
quite inadequate to carry the increase of load, and it was unneces-
sary to provide additional power at the end of the line, either by
laying additional feeders, installing a small power house at that
point, or putting in a storage battery sub-station. KEach method
was carefully considered, and the following figures show the result.
If additional feeders were laid of sufficient sectional area to pro-
vide the proper working voltage at the end of the line the cost
would have been $273,000, figuring on the basis of $1.00 per foot,
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laid for 1,000,000 c.nmi. feeders. This was, of course. prohibitive.
The cost of a small power house of sufficient capacity to take care
of the load in that section of 750 kw. would have been $85,000.
The cost of a battery sub-station complete, including real estate,
was $33,000, or a saving of $52,000 over that of the power plant.
The cost of operation has proved exceedingly satisfactory, show-
ing a saving of some $1,350 per month, or $16,000 per annum over
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load on the line is nearly 300 amps. Such an installation shows
clearly the advantages of battery regulations on a fluctuating load.
The size of the rotary is reduced practically one-half and the load
on it kept almost constant.

Most of the plants mentioned have been those of a large size,
supplying a large amount of encrgy. [t must not be imagined that
storage batteries are applicable only to these large ststions. The

FIG. 6.—SWITCHING DEVICE FOR END CELLS

the cost of operating a power house of such a size. The cost of
operation includes all attendance, taxes and depreciation and in-
terest.

One of the most interesting and important storage battery in-
stallations recently made is that in connection with the under-
ground trolley system of the Metropolitan Street Railway Com-
pany of this city. This company’s system covers a large area, and
it has utilized storage batteries in sub-stations. Twoc are now in
operation, one at the foot of West Twenty-third Street and the
other at Thirty-second Street and Fourth Avenue.

I will briefly outline this plant and method of operation. The
battery consists of 540 cells, each containing fifty-one plates, 15 ins.
square. The dimensions of the cells are 4 ft. x 21 ins. x 24 ins.
The battery is divided into two sections, 270 cells in each, which
are operated in parallel. This is done to keep the sizes of the cells
within practical limits and to enable them to be more easily in-
spected and cared for. A cell 8 ft. in length, which would be the
size if but one battery were used, is too large to be satisfactory.
The capacity of the complete battery is 8ooo amp. hours, with a
one-hour rate of 4000 amps.

The function of this battery is to take care of a portion of the
morning and evening peaks, and to take up thc fluctuations of load
at all times. The method of operation is as follows: Sufficient cells
are provided so that the voltage of the battery just balances the
average voltage of the system; consequently, when the battery is
connected to it, it acts as an equalizer and does not charge or dis-
charge except as the fluctuations occur. When the battery dis-
charges on a peak and is being charged during the hours of light
load, a booster is connected in series with it to regulate the amount
of a charge and discharge. The output of the booste: and, conse-
quently, the charge and discharge of the battery, is controlled by
varying the strength and polarity of the shunt field. This is done
by a special form of switch which makes the operation very simple.

The daily work of the battery is about as follows: From 7 to ¢
A. M. it discharges on the peak. From 9 to 12.it floats cn the
system as an equalizer. From 12 to 3 or 4 P. M. it is charging.
From 4 P. M. to 3 P. M. it discharges on the peak. From 8 to 12
midnight it is floating on the system, and after midnight the bat-
tery is given its principal charge, this being continued until the
battery is full.

An interesting application of this sort has recently been made on
a small railroad plant in Montpelier, Vt.* This plant was, I be-
lieve, the first railway plant in this country operated exclusively
from rotary converters with a storage battery auxiliary. The line
operated is about 9 miles long, and the sub-station is located
about 3 miles from one end. The power is furnished from a
power house on the Winooski River, the current being generated
by three-phase alternators at 2200 volts. This current is carried to
step-up transformers and is raised to 6300 volts. At this pressure
it is carried to the sub-station, a distance of 8 miles. In the
sub-station step-down transformers reduce this to 480 volts, at
which pressure it is fed into the rotary converter. The capacity of
this converter is 160 kw., and is specially wound for running
directly in parallel with a storage battery, its characteristic curve
being similar to a sliunt-wound generator. That is to say, as the
load increases, its voltage would fall. By this means the battery
will take care of all fluctuations, maintaining a fairly constant load
on the rotary. The battery consists of 248 cells, each containing
eleven plates 10 ins. square. The one-hour rate of this battery is 200
amps. The maximum load on the line is 300 amps. Of this the
rotary carries 125 and the battery 175. The grcatest amount of

* See STREET RAILWAY JOURNAL, September, 1398,

variation of load on the rotary is 50 amps., while the variation ot

results obtained from their use are just as satisfactory in the case

of smaller stations, but I have referred to the larger ones as being

of more interest. )
—_———

Increase in the Use of Aluminum for Electrical
Conductors

The Pittsburgh Reduction Company, manufacturers of aluminum,
report an extended increase in the use of this material for electrical
purposes. The company itself has had 10,000 h.p. of current trans-
mitted by aluminum conductors for the last two years, and the
Niagara Falls Hydraulic Power & Electric Company has used a
considerable amount of this material for electrical conductors.
Among the longer lines which have employed this material is one
at Snoqualmie Falls for the transmission of power from the Falls
to Scattle and Tacoma, wherc more than 8o miles of wire is in use.
The Standard Electric Company, of California, the Pennsylvania
Railroad Company, the Bell Telephone Company, and others, have
also employed the material to a considerable extent on their con-
ductor systems for telegraph and telephone conductors.

The Pittsburgh Reduction Company is installing two 14-in. and
four 10-in. mills with continuous drawing benches for the manufac-
ture of aluminum wire for use as electrical conductors, and expects
to have as large facilities as any mill in the country for this work.

—_—

Otders for Street Railway Supplies

Elmer P. Morris, of New York, manufacturers’ agent for some
of the largest and most representative supply houses in America,
reports an unusually large number of orders during the past month
for the specialties he handles. This is particularly true of as-
sembled commutators, made from drop-forged copper and tubular-
iron poles and brackets. A cut of the poles he carrics in stock is
shown herewith. These are made in two or three sections as de-

SECTION OF POLE

sired, and at each joint are bound with wire, which is swaged and

keyed into place in such a way as to give enormous strength to
the pole. These are guaranteed to stand a hydraulic pressure from
the inside of 200 lbs.

Mr. Morris has recently opened several new branch offices for
the convenience of street railway companies at a distance from
New York. One of these is in the Betz Building, Philadelphia,
and will be in charge of George E. Pratt; another is at Niagara
Falls, N. Y., and will be in charge of C. J. Harrington.
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New Cars Built in St. Louis

The accompanying illustrations show two new cars recently built
by the St. Louis Car Company for the Bloomington (Ill.) & Nor-
mal Railway Company and the Birmingham (Ala.) Railway &
Electric Company. These furnish a good illustration not only of
the new era in American street railway car building which has set
m with the devclopment of long suburban and interurban lines,
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Electric Locomotives on the Orleans Railway Terminal
in Paris

The plans for operating the terminal of the Orleans Railroad
in Paris by electric locomotives, some particulars of which were
given in the STREET RA1LWAY JOURNAL for June last, have since
been determined upon.

The iine, whose service is very similar

ELECTRIC CAR FOR BLOOMINGTON & NORMAL RAILWAY

and which has had no little effect upon street railroading in cities
proper, but also of the good work of the St. Louis Car Company
itself, which, with its new factory, now practically completed, will
be one of the greatest street railway car manufacturing establish-
ments in the world. The lines of these cars are graceful, and it is
evident that careful thought and care have been given to every de-
tail of their construction as affecting the carriage of passengers.
The twelve windows of the Bloomington and Birmingham cars
guarantee lightness in winter and lightness and airiness combined
in summer. The square sides give roominess of car inside, and the
patent vestibules of the St. Louis Car Company protect the motor-

in character to that of the Baltimore & Ohio Railroad in the
Belt Line tunnel, in Baltimore, has a length of 3700 m., of which
3700 m. are underground, and electric locomotives are to be em-
ployed to avoid the gases of combustion in the tunnel. The
substitution of electric locomotives for steam locomotives will
take place at the Austerlitz Depot in the outskirts of the city,
while a stop is made to discharge passengers, and from that point
to the main station at the Quai d’Orsar trains will be drawn by
clectric power.  The power station will be near the Tolbiac
Bridge, and will contain two units of 1000 kw., each producing
three-phase current at 5500 volts and 25 cycles. This current will

ELECTRIC CAR FOR BIRMINGHAM

men, conductors and passengers. In fact, the Bloomington car
particularly, closely resembles in general appearance the passenger
coaches of the Limited Express between New York and Chicago.

These cars are mounted on the new No. 18 double track of the
St. Louis Car Company, illustrated on page 115. Orders for large
numbers of these trucks have already been taken by the St. Louis
Car Company, in spite of the fact that they have been in the mar-
ket but a short time.

- e ———

The Walker Company has received an order for the electrical
equipment of eighteen cars in Krementschoug, Russia, and thirty-
six cars for the Omnibus and Tramway Company, of Rome, Italy.

RAILWAY & ELECTRIC COMPANY

be transmitted to three sub-stations, one in the power station
itself, one at the Austerlitz Depot, and one at the Quai d'Orsai
Depot, where it will be transformed to a 500-volt continuous cur-
rent for lighting and traction. In the two latter sub-stations will
also be located a battery of accumulators in parallel with the
rotary converters to regulate the voltage and insure lighting at
a period of the night when the power station is not in operation.
Each power station will also contain static transformers for re-
ducing the current from 5500 volts to 340 volts and two 250-kw.
rotary converters operating at 500 r.p.m. Each of the batteries
will have a capacity of 1100-amp. hours.

The electric locomotives will be operated by a continuous 500-
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volt current by mcans of a third rail carried on blocks of par-
affined wood resting on the ties. There will be eight locomotives
supplied by the General Electric Company, similar in general
appearancc to the Baltimore locomotives. Ifach locomotive will
be of 500-kw. capacity, will weigh, ciupty, 40 tons, and loaded,
from 45 to 46 tons, the weight nccessary to draw a train of
250 tons, including the locomotives, from thc Quai d’'Orsai
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station to the Austerlitz station in seven minutes without inter-
mediate stops. It is estimated that the traction consumption of
power will be about 1,420,000-kw. hours per year for the normal
number of 150 trains per day, empty or loaded. It is estimated
that the trip from Quai d'Orsai to Quai Austerlitz in seven min-
utes without intermediate stops will consume about 27 watt-hours
per ton. The average train of 200 tons, including engine, will
absorb, it is thought, 600 kw. at starting and 250 kw. at full speed.
The expense of building the power station, sub-station, supplying
the rolling stock and building the transmission line is estimated at
$610,600, and it is expected that the entire road will be in operation
by January, 1900.

———p——
Calendars for 1899

Numerous calendars for the year are still being received, and
many of these bearevidenceof mostcareful designing,and in anum-
ber of cases verylarge sums of money must have been spent in their
preparation. Among those received since Jan. 1 is one from the
Joseph Dixon Crucible Company, of Jersey City, bearing an in-
teresting reproduction of a young college girl in gown and mortar-
board, evidently on the day of her graduation; another one, issued
by the Ashton Valve Company, of Boston, Mass., shows two
little girls at play; a very claborate calendar, by Mayer & Englund,
of Philadelphia, Pa., shows a large lithographic reproduction of a
young woman’s head in colors; the Peckham Truck Company, of
New York City, is sending out its large wall calendar, which has
become well known to the street railway field; R. D. Nuttall Com-
pany, of Allegheny, Pa., is scnding out a calendar bearing a large
cut of the Nuttall gears; the Van Dorn & Dutton Company, of
Cleveland, Ohio, is sending one composed of twelve sheets, one
for each month, each shecet showing and describing one of the
Van Dorn spccialties, including trucks, armature lifts, gears and
pinions, etc. In addition to the abovc, two other very handsome
calendars have been received, cne from the J. G. Brill Company,
and the other from the Sprague Electric Company. The one from
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the Brill Company is unusually elaborate, and consists of six
large sheets, upon ecach of whnich is printed a reproduction of a
famous painting, the six reproductions being "“The Three Fates,”

“Spring,” “Good Morning,” “Love Wins,” “Butterflies,” and
“Cinderella.” Each sheet contains also the calendar for two
months. The Sprague calendar is one of the handsomest and

most thoroughly practical oncs received. The upper part is a

copy of a celebrated painting, while the calendar proper, printed

from a good size type, forms the lower hall. Both parts are

mounted in a mat and niccly framed. D. E. Goe, manager of the

advertising departiment of the Sprague Company, has a great

reputation for doing this kind of work, and in doing it just right.
— S —

Convention of Manufacturers

The fourth annual convention of the National Association of
Manufacturers of the United States was held at Cincinnati, Ohio.
Jan. 24, 25 and 26, 1899. The meeting was well attended, and sub-
jects of intcrest to American manufacturers were discussed. The
following officers for the next year were elected: President, Theo-
dore C. Search, Philadelphia; secretary, F. P. Wilson, Cincinnati,
Ohio; treasurer, Charles A. Schieren, New York. The next meet-
ing will be held at Boston, Mass.

—e @

Special Number

The twentieth annual number of “The Tradesman” of Chatta-
nooga, Tenn., is a very elaborate number. It has been most care-
fully prepared, and will be found valuable as a book of reference to
all intercsted in the growth of Southern trade.

S —

Electric Locomotive

The accompanying illustration shows an electric locomotive re-
cently built for the Deadwood & Dclaware Smelting Company by
the J. G. Brill Company. It is a powerful little affair, although it
measures but 8 ft. in length and is only 5 it. 3 ins. wide. It stands
z ft. 3 ins. to the floor, and is furnished with a w.p. No. 5 motor,
with two K 10 controllers. The wheel base is 4 ft. and the gage of
the track 36 ins. Its e¢mall size and compactness made it possible
to use a hght pedestal gear arranged to take the motors. Four
Brill sand boxes are placed within the frame to give an equal and
complete distribution of sand when it is necessary. The conveni-
ence of a machine of this kind is hardly to be estimated by those
who have had no experience with them. One man can handle al-
most all the loads that may be necessary about an establishment.

ELECTRIC LOCOMOTIVE

In this case the machine is a flat car as well as a locomotive. It is
itended for use within a mine and on thc surface as well. A third
rail transmission of power is to be employed, and the General
Electric Company put on the necessary electrical equipment. It
is interesting to note that an electric locomotive, as adapted to
every-day commercial uses, is coming to be more and more em-
ployed. Electricity is available in a large percentage of all manu-
facturing establishments and railway tracks are cqually commend-
ed. A small expense for overhead wires or for third rail con-
ductors makes a machine of this kind possible, and its convenience
is much greater than a pair of horses, while the economy is in
favor of the electric machine, which, when not in use, is not “eat-
ing his head off.”
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Water-Softening Plants

BY N. O. GOLDSMITH

The advantages of water softening are not generally under-
stood or appreciated in this country. The process was discovered
nearly sixty years ago by Dr. Clark, of Aberdeen, Scotland, and
since that time it has been extensively adopted in England, not
only for softening the water supply of whole towns and cities, but
also for various requirements of the mechanical arts. Hundreds of
water-softening plants are in successful daily use in Great Britain,
France, Belgium and Germany. The mechanical features of these
may differ according to the ideas of the designer, but all make use
of the same chemical process. These plants are softening water
for steam boilers, railways, woolen and cotton mills, paper mills,
iron works, dye works, tanneries, etc. From this it will be seen
that the process is not a new and untried one, still in the experi-
mental stage, but one which is as well established, and whose ad-
vantages are as well recognized, as are those of the exhaust steam
heater in this country. As an apparatus for furnishing suitable and
desirable feed water for boilers, it is also the cheapest purifier of
any merit in the market. The common mineral impurities soluble
in water are silica, iron, carbonate of lime and magnesia, sul-
phate of lime and magnesia, and chloride of lime and
magnesia, also the chlorides and sulphates of soda or
potash. The lime and magnesia and iron salts are known as
the scale-forming impurities, and are the ones which are re-
moved by water softening. At the same time that these are re-
moved, the mud or silt which the water may contain is also re-
moved, and the organic matter reduced. The sodium and potas-
sium salts do not form scale and are not removed by this process,
nor is it possible to do so by any process of purifying water, with
or without the aid of heat. The only means of removing sodium
or potassium salts from water is by distillation, and this is the pro-
cess which takes place in the boilers. The lime and magnesia
salts are held in solution by means of the acids with which they are
united. Water softening, therefore, is a process of removing from
the lime and magnesia these acids which hold them in solution.
The expense due to softening water is extremly low, first, because
the carbonates are gencrally more abundant in waters than the sul-
phates or chlorides; second, because the Clark process will remove
a higher percentage of carbonates than any other method, which
would be practical and economical enough to use for industrial
purposes.

The following table is copied from the report of W. J. Dibdin,
chemist for the London County Council, who conducted a series
of experiments on water of the New River Company:

Before softening. After softening. Percentage of reduction.

Date, 1895, |——m—————

|
Hardness. | Bactena ! Hardness.| Bacteria. Hardness. | Bacteria.
o \
December 16. 1wd | 96 5.4 12| 684 87.5
TR 174 110 5.0 6 | 13 94,5
e 20..| 17.4 ‘ 60 8.5 16 | 1.2 3.4
|

Hardness is expressed in degrees, Clark, and bacteria given in
colonies per cubic centimeters.

The most approved method for softening water is known as the
intermittent settling tank plan, in distinction from the continuous
method of purification, in which the water is always moving and
is purified in transit. Where the quantity of water required is
comparatively small, much more satisfactory results are obtained
by using the intermittent settling tank plan than would be possible
with the continuous system.

The apparatus is extremely simple, and consists of two or more
open tanks, or one tank and a storage reservoir. These tanks may
be constructed of wood or iron, as preferred. They are generally
made cylindrical, and usually located out of doors, convenient to
the boiler room. This has the advantage of not crowding up the
boiler room, while there is no danger of the water in the tanks
freczing while the plant is in daily use. The size of the tanks de-
pends upon the quantity of water required per day, and the num-
ber of times it is convenient to fill them. Each tank is placed
upon a heavy platform carried upon foundation piers, and is pro-
vided with a mechanical stirring device to be used in mixing water
with chemicals. This stirring device consists ot a paddle revolved
by the simple gearing turned by hand, or preferably by light
power. This paddle stirs up from the bottom of the tank the lime
sludge of previous precipitation; this floats in the water, hastens
the chemical reaction, and causes the new finely-divided precipitate
to gather into large flocculent or wooly flakes, which settle
quickly as soon as the water stops moving. The simplicity of this
means for stirring and agitating the water is self-evident; it does
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not have to be cleaned to keep it in working condition; it requires
from 15 h.p. to 3 h.p. to operate it, so that the amount of steam is
extremely small.

The softened water after settling is taken from the tanks by
means of a hinged floating outlet pipe, which rises and falls with
the level of the water; by this means the clearest water is always
drawn from top of the tank.

Inlet connections through which to fill the tank, and Wash pipe
connections through which to wash lime sludge from tanks, are
placed in the bottom. The washing of the settling tanks need be
done only when lime sludge becomes deep enough to interfere
with stirring; ordinarily, once a week or a fortnight is sufficient.
All that is required is to open wash valve, start the stirring device,
and mix up the lime sludge with the water, which is always left
in the bottom of the tank, for it is soft enough to run out through
the wash pipe. The time and labor of cleaning is but a small per-
centage of that required for exhaust or live steam heaters, and
it is not necessary to do the work on top of the boilers in a hot,
stifling atmosphere.

A sheet iron chemical tank is placed on top of the settling tanks;
in this are placed the reagents used for softening; they are mixed
with water and washed into thc tanks while filling. By reason of

WATER SOFTENING PLANT AT COLUMBUS

the currents of water caused by the water rushing into the tank,
the chemicals are partially mixed with the hard water; this mix-
ture is completed by the revolving paddles of the stirring device,
which are started as soon as the filling of the tank begins, and
continues to revolve until the tank is full. This method is very
efficient, involves no expensive apparatus which requires constant
cleaning and repairs, and is very economical in steam. Tank in-
dicators are generally placed on tanks to show level of water, and
operating platform is arranged alongside of tanks from which the
man in charge mixes reagents and tests the water. The testing
of the water is made necessary because of the exact treatment, and
the variation which takes place in all waters. The test is extremely
simple, and any man of ordinary mtelllgence can understand and
use it.

The advantages of this apparatus are as follows:

First: There are no automatic chemical feeds which continually
vary, and thus furnish either an excess or an insufficiency of the
chemical solution.

Second: In moderate sized plants the apparatus can be operated
by the engineer, or his assistant, without interfering with the regu-
lar work.

Third: The constant quantity of raw water collected in the tanks
is treated with practically an uniform amount of chemical reagents,
therefore an uniform character of softened water is furnished. The
simplicity of this plant makes it possible for the unskilled work-
man to obtain as good results as an expert chemist.

Fourth: The mechanical stirring which results in agitating the
raw water with the chemical reagents insures an intimate mixture,
and very materially hastens and completes the chemical reaction.

Fifth: The sludge of previous purification which has settled to
the bottom of the tanks is mixed with the water by the action of
the stirring device; this insoluble matter moving in the water
gathers up the new finely-divided precipitate and hastens the clari-
fication of the water.

Sixth: The sludge collected in the settling tanks relieves the fil-
ter beds, so that the filter can be run five or six times as long,
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without cleaning, as would be the case if all the sludge was inter-
cepted by the filters.

Seventh: The settling tanks do not require washing oftener than
once a week therefore, the amount of water required for cleaning
is a very small percentage of the total amount purified.

Eighth: The length of time which the water stands is necessary
in order to get complete chemical reaction. No chemical reaction
is instantaneous, therefore the element of time is necessary.

Ninth: The perfect quiet of the water gives an opportunity for
most complete settling, rendering unfiltered water clearer than that
from any other apparatus not using filters.

Tenth: The operations of this apparatus are the same as those
followed by the chemist in the laboratory, with only such modifica-
tions as are necessary to suit the conditions.

Eleventh: This arrangement of settling tanks permits an accu-
rate daily report to be kept of the amount of water evaporated in
the boilers.

. Inasmuch as it is not practical to use settling tanks having capa-
cities sufficient to permit the water standing long enough to per-
fectly clear itself, we advocate passing the water through a me-
chanical filter, merely to clarify it by removing the floating lime
sludge. For this purpose all that is necessary is to employ gravity
or pressure filters, and use a sand-bed as a filtering medium. By
this means perfectly clear, soft water is obtained.

There are twenty-three water softening plants in this country,
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Maximum Traction Truck

The illustration accompanying this article is the latest design
of a maximum traction truck of the Lord Baltimore type, manu-
factured by the Baltimore Car Wheel Company, and of which some
particulars were published in the last issue without illustration.
The design of the truck is such as to bring 66 per cent of the
weight upon the driving wheels, without it is claimed any liability
of derailing the small wheels. The metal bolster centre plates, as
shown, may be pivoted directly above or near the centre of the
driving axle; the body bolster centre plate at its front end is re-
cessed to receive the main car body bolster, to which it is secured
by bolts through the base and end. Double taper roller side bear-
ings are provided, as shown, upon which the chafe plates of the
body press. These rollers are self-oiling, by being made hollow,
and packed with saturated waste, and revolve upon steel thimbles.

The truck frame is made up of cast steel pedestals, having hous-
ings for graduated spiral springs, which rest on top of the journal
boxes, so that the entire load is cushioned. The side members
are bolted directly to the pedestals, and are diagonally braced se-
curely between the wheels. The end cross bars are bolted to the

riain pedestals, and are drawn in at an angle to support the sus-
pension bars, so that in curving these members do not come out-
side the rail.

The truck is so designed that the motor is mounted

LORD BALTIMORE MAXIMUM TRACTION TRUCK

crected in accordance with the most approved plans. These plants
are furnishing softened water for ice factories, dye works, laun-
dries, electric light plants, street railway power houses, steel works
and various manufacturing concerns, some of which have been in
results  The illustratior shows a 2,000 h.p. water-softening plant,
daily use over three years, and all are giving most satisfactory
which has been in service since April 26, i896, at the Columbus
Central Railway Plant, Columbus, Ohio. It was installed by the
We Fu Go Company, of Cincinnati, which controls the sale of
these plants.
The following is an analysis of the raw water from the wells of
that company, before softening, in grains per U. S. gallon:
OTLICAN o s #0751 2 Baieres o sintese » aiocnsote o imtolote
Oxide of iron ...
Carbonate of lime..
Carbonate of magnesia
Sulphate of lime ...........
Chloride Of S0da «eovuuuuuuiiiiieiieiiie it
Total TesTAUe! cxvens comes smwmss ssmmms smss e s st « wa S
A sample of the softened water from the plant while in actual
service, was sent to Professor Webber, of Ohio State University,
in May, 1896, and was analyzed by him, and found to contain the
following impurities in grains per U. S. gallon:
Silica

Carbonate of magnesia ...
Sulphate of lime.......... e
Chloride of 50da; smus srwsis s sries s wuivieh & ositie/s s siss o aisioiash o Simmaie o acaroie’ &51e

The Tramway Company of Brussels reports for the eleven
months ending Nov. 30, 1808, gross receipts, 4,838,402 francs; num-
ber of car kilometer, 6,183,939. A little over 40 per cent of the
car kilometer run was by electric cars.

outside the driving axle. There are two half elliptic springs sus-
pended below the side frames by links, and to which the weight
of the body and load is transmitted by steel flat-posts depending
from and secured to the truck bolster, which play in guides formed
by the bars of the side frames.

The brake mechanism is so designed that the shoes are applied
to the inside of the wheels, and the levers are so proportioned as
to bring about 70 per cent of the braking power upon the driving
wheels. The brake beams are operated by levers, acting from the
pivotal point of the truck; the top end of the operating lever works
in a channel in the base of the truck bolster centre plate, so that
they are always held in line and no quadrant is required for oper-
ating the brakes on curves. Spiral springs are introduced in the
brake rods between the trucks, which equalizes the braking power
on each truck, so that each wheel receives its proper proportion
of the braking force.

All the working parts of the brake mechanism have large bear-
ings with steel thimbles and suitable oil holes, and are placed at the
centre line of the trucks, out of the way of mud and dust thrown
up by the wheels. These trucks have all the stability claimed for
centre bearing trucks of most approved design with the advantage
of maximum weight available for traction. With the exception of
the brake shoes and wheels, all parts are of steel and malleable
iron; and in the design, special attention has been given to re-
lieving the shearing strain upon the bolts. Dust-proof and oil-
tight axle boxes are provided, in which either felt or waste feed
may be employed as desired. The care and thoroughness with
which the trucks are built is in keeping with all the products
turned out from this well-known establishment.

The Barcelona (Spain) Tramway Company has petitioned for
a number of additional rights for extending its trolley system.
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Portable Hot-Air Blower

The accompanying engraving shows an interesting portable hot-
air blower for drying armatures and fields, invented by W. R.
Gaither, auditor of the South Chicago City Railway. The im-
portance of keeping the insulation of these parts of an electrical
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PORTABLE HOT AIR BLOWER

motor dry, and the advantage of doing this artificially after the
motors have been in service on a wet day, is generally recognized
by repair men, but the trouble and expense of removing arma-
tueres and fields from the casings and transporting them to a dry-
ing oven are so considerable that it is not often done. It is to
simplify this process that the portable blower illustrated is in-
tended.

The blower, which is mounted on flat wheels and is adapted to
be drawn by hand, is brought alongside of the cars in the car
house at night, over the pits as they stand. The blower is
equipped with electric heaters and blowers, and has a trolley for
making contact with the overhead wire. Upon reaching the car
the blower is put in operation and the hot air
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in contact with the scale on the walls of the tube. This action causes
the teeth to cut into and disintegrate the scale, which is then
flushed out by means of a stream of water that is fed continuously
into the tube by a hose as the process goes on. The cutting wheels
not only remove scale, but when it is removed lose their vibratory
motion and simply burnish the tube, and do not injure or expand
the tubes, no matter how thin they are. The effect of burnishing
the tubes after cleaning, serves to polish the interior by removing
even the mill scale and so makes it impossible for scale to adhere

BOILER TUBES

FIG. 2,—CLEANER FOR CURVED
tenaciously. This renders subsequent cleaning relatively easy,
while it adds greatly to the efficiency of the boilers, by improving
the circulation, increasing the radiation, and thus economizing in
fuel consumption. The head is adjusted in the tubes by means of
a sectional rod united by snap couplings. The rod is given a
rotary motion by means of a driving pulley, having a sleeve with
a key way through which the rod slides, and by means of a handle
at the outer end the cperator can move the head at will back and
forth in the tube, while the rotary motion continues.

For cleaning curved tubes, a flexible head of the same shape

is blown through the nozzle directly into -
the motor casing so that it acts directly on
the armature and field insulation, accom- |
plishing the same results as if the armature
and fields were dismounted and transported
to a stationary oven. Mr. Gaither estimates
that it will require only 6 h.p. to generate 200
deg. of heat in a volume of air discharged
from the nozzle at a rate of 300 cu. ft. per
minute. This would reduce the cost of cur-
rent for operating the device to about 350
cents for ten hours’,use, and he thinks that
in very wet weather the blower would pay
for itself in a very short time in preventing
burn-outs, especially with the open style of
motor. '

The special advantages claimed for the de-
vice are: First, that no ext-a labor in drying %
out armatures and fields is required, as the
device takes only a few minutes and no skill
to operate it or move it; second, the blower
is valuable anywhere that current can be obtained, and of course
wherever there are cars whose motors should be dried out, this
condition prevails; third, the blower is portable and cleanly;
fourth, it can be used without the heaters if desired, to blow out
dust and dirt from the motors; fifth, the heat can be regulated to
any degree, so that quick or slow drying can be secured.

B . 2 S
Boiler Tube Cleaner and Flexible Shaft

The device illustrated in the engraving herewith is for-the pur-
pose of removing scale from the tubes of boilers of the water-
tube type. The cleaning cevicc consists of a conical shaped head,
having a taper of about 34 in., and coniposed of discs, with pivoted
arms between each pair. At their outer extremities, these arms
carry tooth cutters about 124 ins. in diameter, and these arms with
their cutter discs are set spirally in the head. A series of guide
bars placed on the shaft back of the head not only serve to guide
the tool in the tube, but provide bearings in which the operating
shaft revolves. In the process of cleaning, the cone which is some-
what smaller than the tube, is inserted, and given a rotary motion
up to about 1600 r.p.m. The centrifugal force causes the aims to
fly out, bringing the cutters by the impact of vibratory movement

FIG. 1.—HEAD FOR BOILER CLEANER

and a flexible shaft are employed. This shaft, as shown in Fig.
2, is composed of solid brass links of peculiar shape, which hook
into each other, and in turn are enclosed in a closely fitting
spirally wound tube, which is flat on the inside, and provides a
smooth bore in which the link chain operates. The whole is then
encased in a tube of specially prepared rubber which is not
effected by oil, which allows tor oil lubrication of the flexible
shaft, while it protects it from thc flushing water, which is led
into the tube in the same way as described for the straight shaft.

The tube cleaner and shaft are manufactured by the Union
Boiler Tube Cleaner, whose works occupy part of the Imperial
Power Building, 240 Penn Avenue, Pittsburgh, and which is
equipped with a very complete assortnient of metal working tools.
The tube cleaner was put on the mearket in 18935, and the com-
pany has received many flattering testimonials as to its efficiency,
and guarantees that it will sustain all the claims made for it. It
is the practice of the company either to sell the tube cleaning de-
vice outright, or rent it to steam users by the year. ‘The company
also contracts to clean boilers for a stipulated sum per horse
power. In all cases where a sale or lease is effected, an expert is
sent without charge to install the device and give instructions for
setting up and using. With this machine a man can clean from
twenty to fifty tubes z day, depending upon their condition, and
whether it is the first or second cleaning. ’
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The use of the flexible shaft, which the company manufactures, is
not confined to the operation of the tube cleaner, but may be em-
ployed in any situation where power is to be transmitted, or has
been transmitted by any other type of flexible shaft. It is
stronger in construction than most shafts of this character, and is
especially adapted for use with portable electric motors for drilling
or reaming bond or bolt holes in track rails or steel plates of any
description.

>r—

A New Type of Cast Welded Joint 7

The application of the system of cast wclding in rail joints has
become so general that any new methods of cast welding the ends
of rails are matters of public interest. The accompanying engrav-
ings illustrate a new type of cast welded joint brought out during
the late fall of 1897 and the season of 1808 by the Milwaukee Rail-
joint & Welding Company, of Milwaukee, Wis. As will be seen,
this joint differs from other cast welded joints both in form and
substance. It extends along the sides of the rail for about 15 ins.,
and projects out at the joint of the rail, but not below the rail. It
is composed of both cast iron and steel and is put upon the track
by cleaning a small space around the rail joint about 2 ft. square
down to the top surface of the ties and by cleaning the rail ends by
the use of sandblast. A steel sleeve, shaped so as to form a cavity
around the rail ends, is then riveted vupon each side of the rail at
the joint. After the rail ends have been heated, this sleeve is filled
with melted iron. The latter fuses to the web and flanges of the
rail and the steel sleeve, making a solid joint composed of both
steel and cast iron.

FIG. 1.—SIDE VIEW OF JOINT

As will be seen from this description but little work is required
on the part of the street railway company in preparing its track for
cast welding on joints upon this system. It is not neccssary to re-
move or displace any ties. The roadbed is not disturbed, and the
blocking removed from around the joint is quickly replaced.

About half a mile of track was welded with these joints in the
late fall of 1897 upon the line of the Milwaukee Electric Railway
& Light Company, of Milwaukee, and during the year 1808 ten
thousand joints were welded upen tlie lines of the same com-
pany, including the welding of a suburban line from the city of
South Milwaukee to the city of Milwaukee, a distance of about
cight miles of exposed track. On this line to South Milwaukee a
joint was used at distances from 3500 to 1000 it. to provide for the
contraction and expansion of the rails where they were exposed;
but subsequent welding on other lines of exposed rail demon-
strated that it is not necessary to havc a slip joint in order to
make a cast welding of rail joints upon exposed track. The work
being properly done, these joints wiil hold as well on exposed
rails as upon embedded tracks, and the contraction and expansion
seems to be entirely overcome by the strength of the joint.

This method of joint also seems to afford a perfect electrical
bond. The clectrical conductivity of the line welded between the
city of South Milwaukee and the city of Milwaukee, by tests made
by the Milwaukee Electric Railway & Light Company, varied
from 118 per cent to 126 per cent, thus exceeding the conductivity
of the rail itself from 18 per cent to 26 per cent, being the highest
conductivity upon record given to any electric rail.

The success of the joint is proved by the work it has done, the
welding made in the late fall of 1897 having stood to the present
time without a single joint breaking, and the percentage of break-
age upon the 10,000 joints welded during the year 1808 has been
less than one-half of one per cent,
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In the spring of 1898 the Milwaukee Electric Railway & Light
Company gave to the Milwaukee Railjoint & Welding Company

FIG. 2. —SECTION OF JOINT

a contract for 1,000 joints, and in the summer another contract for
10,000 more joints, and when these were completed, gave it
a contract for 1899 for 20,000 joints, which will complete the weld-
ing of the entire system of the Mil-
waukee FElectric Railway & Light
Company 1in the city of Milwaukee, it
having had welded, during the seca-
son of 18g6-97, about 15,000 joints
made by another company.

One of the cuts herewith shows the
joint longitudinally as it looks upon
the track, with the necessary paving
cleared away to enable the making of
the joint. (Fig.1.) Fig. 2 shows a
sectional view of the joint sawed one-
half of an inch from the meeting of
the rail ends. It shows the steel jacket
around the outer part of the joint, the
web of the rail in the center united to
the cast-iron filling, which is fused to
the rail web and flanges and to the
steel jacket around the joint.

The Milwaukee Railjoint & Weld-
ing Company reports a very encour-
aging outlook for a large amount of
welding during the season of 1899. It has its own patents, which,
the company claims, cover very broadly this form of joint.

_______"..—

A New Repair House

The Advance Electric Company, which is an old established
supply house in Indianapolis, has opened a department for the re-
pair of street railway motors and other electrical apparatus. The
company has engaged as foreman of its shops, David Fryer, a man
of eighteen years’ experience in this class of work, and whose
ability and skill are recognized by many electrical men throughout
the Central States.

The company tests all its windings and coils before sending them
out, and is proud of the fact that in a long experience in the light-
ing field, it has never yet had a single piece of work returned on
account of bad workmanship. FEighteen years’ experience in the
shop has bred a familiarity with every type of machine on the
market, and the company keeps constantly on hand armatures and
field coils for all the standard machines.

Located in Indianapolis, one of the best railroad cities in the
Central States, the shipping facilities of the new company are un-
excelled. The company’s standard is best work and best material
at moderate prices. The company has lately been reorganized
with increased capital and is able to do street railway repairing on
a large scale. Harry B. Marsh, the newly clected president, and
Charles II. Talmage are in charge of the active management, and
the reputation of these gentlemen is a guarantee that their work
will be satisfactory. —— ¢@o—-

A street railway company of San Diego, Cal., is using salt
water for sprinkling its tracks. Electric sprinkling cars are em-
ployed. !
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New Combination Car of the Californta Type

[

The Brooklyn Heights Railway Company has just put in opera-
tion a new car of the California type, which, from its large size and
arrangement of details, is of considerable interest. It is very simi-
lar in general appearance to the large cars recently put in service
by the Metropolitan Street Railway Company of New York, but
differs from them in several important details.

The first thing to be noticed is the fact that there is no step on
the sides of the closed body of the car, and the body has no hand-
1ail. Experience with other cars of this style showed that this was
a very necessary and important change. In the cars previously built
for the Metropolitan Railway by the Brill Company, the sill ran
through from crown-piece to crown-piece. This, of course, raised
the rear platform, or that of the closed end of the car, very high,
and considerable difficulty was found when old people and children
attempted to enter. In the new car the sills run only to the end of
the body, and the platiorm is dropped in the usual way, by the use
of platform knees. This slight alteration brings the platform down
practically as low as that of the open car, enabling it to be reached
by a step only 1334 ins. from the rail, with a 13-in. riser. All the
new cars now in course of construction for the Metropolitan road
are also having this change introduced.

The length of the car over the corner posts is 36 ft., the length
over the buffers being 44 ft. It is 6 ft. 6 ins. wide at the sills and 7
ft. 2 ins. at the post. On the front or open end of the car the plat-
form is 3 ft. 8 ins. Ample strength is secured for the side sills by
plating them with iron. The closed section is IT ft. 2 ins. over the
end panels, and has two double doors. The open section has seven
cross secats, two of which, setting against the forward bulkhead,
have stationery backs. Along the open portion there are the usual
folding steps at the sides. These steps are 1817 ins. from the ground,
with a 13-in. riser. The height in this case from the head of the rail
to the under side of the sil} is 28 ins. Brill maximum-traction
trucks with a 4 ft. wheel base are used under the car. The wheels
are respectively 30 in. and 20 in. in diameter. There are two w.p.
50 motors.

The c¢nds of the car are provided with angle-iron buffers, and
gates are used on one side of the rear platform, with a Brill folding
gate on the opposite side. The seats in the closed compartment
are longitudinal and covered with spring rattan, seating fourteen
passengers; the open portion accommodates thirty-five, making a
total of forty-nine seats. The closed compartment is finished in
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Automatic Lubrication

The economy of power generation in an electric raillway system
is often the determining factor in the financial success of the road,
and the modern power station is equipped with every device which
tends to reduce the operating cost. Among the many minor im-
provements in this line there is none which has met with greater
favor, perhaps, than that of the automatic oiling of the wearing
parts, for it not only reduces largely the labor of attendance, but
provides a sure and cleanly system of lubrication.

A very ingenious, but simple and effective, system of oil distri-
bution is that used in the power station of the Missouri-Edison
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PUMPS FOR LUBRICATORS

Electric Company, of St. Louis. The system was designed by the
Siegrist Lubricator Company, of that city. The oil is circulated
under pressure, and the arrangement of the pumping apparatus is
shown in the accompanying engraving. These pumps, which are
four in number, are of the smallest size of du-
plex steam pumps, were especially designed for

this work, and are mounted on a slate-top table
in a corner of the engine room. The pumps
are connected in pairs, and one of each pair
serves as a relay. One pair is designed to
Ipump the engine lubricating oil, and the other
the cylinder oil. The oil is pumped to the dif-
ferent bearings, where the sight feed-oil cups
are located. The rate of drip from each oil cup
can be regulated at will by a thumb screw, but
the piping system is so arranged as to close the
drip feed if the pressure on the piping system
is lowered more than 2 lbs. The only thing re-
qured then to control the oiling system is to

COMBINATION CAR IN BROOKLYN

cherry throughout, with three-ply quartered oak ceilings. Cherry
and ash are used for the finish in the open section.

Push-buttons are placed on each post, to signal the conductor.
There are two 12-in. Dedenda gongs with disappearing buttons.
There are two sand-boxes. The headlights are in the dasher. The
trolley board extends the whole length of the car. The grab-
handles of the posts are of ash, set in solid bronze sockets. Each
of the seats in the open part of the car is fitted with a Brill round-
corner seat end panel; by their use it is possible to bring the cur-
tains down to the floor without catching or tearing—a feature
which renders the open part of the car dry and comfortable in
storms, and is one of the reasons why cars of this class are being
so favorably received.

The weight of the car without motors is 17,200 lbs. The trucks
weigh 3,250 lbs. each. The California car, with the modifications
which are going on in its design and construction since its intro-
duction in the East, is rapidly coming into favor wherever a large
traffic has to be accommodated.

——————

The Compagnie des chemins de fer sur routes, of Algiers, has
ordered eight new cars with double Walker equipment and Dick-
inson trolley.

open or close the one globe valve placed in the
main oil-supply pipe The closing of this valve
stops the oil at every oil cup within a few sec-
onds, thus preventing any waste of oil after the
engine is stopped. The oil is piped back from all drips of the
engines and generators to filters located in the basernent.

The cylinder oil is controlled in the same way as the engine oil,
through sight-feed lubricators for each cylinder, placed at a con-
venient height from the floor. The pressure maintained in the
cylinder lubricating system is, of course, slightly higher than the
steam pressure.

The lubricators employed in the system are illustrated in section
in the accompanving engiavings. Fig. 2 shows an ordinary pres-
sure oil cup, which is placed in the same position as an ordinary
oil cup. The opening D connects with the feed. As soon as the
oil enters the cup it acts upon the diaphragm, raising the small
valve from the seat C, thereby allowing the oil to flow in drops or
in a stream, according to the wishes of the engineer, who can
regulate it by the small regulating screw A. When the pressure is
relieved the valve automatically closes the cup, as already de-
scribed, preventing the waste of oil.

The cylinder-lubricator is illustrated in Fig. 3. This device is
screwed in the steam pipe in the same position as the ordinary
lubricator, and the opening D is connected to the cylinder oil-pipe
line by a small ¥4-in. pipe, so that the lubricator would be supplied
with cylinder-oil under pressure. As soon as the oil enters the
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lubricator it acts on the diaphragm B, lowering the small valve
from the seat C, thereby forcing the oil in drops or in a stream up
through the water in the sight-feed glass and into the steam pipe,
to be carried by the steam into the cylinder of the engine. The
rate of feed in this cylinder can be regulated by the screw A. The

I
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FIG. 2 FIG. 3

steam connection shown beneath the diaphragm acts instantly to
close the valve in case the oil pressure should fall below that of the
steam, thus keeping the glass free from oil.

— ———

O1il Filters

The handsome oil filters of the Kosmic Oil Filter Company, of
Ifaston, Pa., are now found in many of the largest power stations
throughout the country. In this
filter the oil, instead of being clari-
fied by passing downward simply
through some straining material,
is passed upward through a layer
of cork, and, in addition, is per-
mitted to rise for a considerable

OIL FILTER

distance through a body of water, this latter process effectively
removing all impurities that might possibly make their way
through the cork.

As will be seen from the cut, a partition divides the filter into
two compartments, this arrangement possessing the advantage of
enabling one part to be cleaned without interfering with the other.
By regulating the center valve, which controls the flow of oil fron:
one compartment to the other, the degree of purity can be seen as
it passes up through the water in the glass tube, and the whole
process can be regulated by the engineer in charge according to
the purity of oil desired.
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Carbon Brushes

A treated carbon brush for motors, generators and dynamos,
especially designed for saving the commutator, is manufactured by
the Le Valley Vite Carbon Brush Company, of New York. This
brush has come into very extensive use, and numerous testi-
monials to the satisfaction given by it are being received, one
street railway company writing that the Vita brush had run nearly
19,000 miles on one of its street railway motors. Although these
products have been in use for only two years they have been
adopted as standard by a number of leading street railway and
clectrical companies after severe tests.

The manufacturers claim that the Vite brush does not cut or
wear the commutator, that it wears many tiines longer than other
brushes on the market, is thoroughly self-lubricating, never gum-
ming the segment tips, requires little attention, runs from 7 to 10
deg. cooler than other brushes, and having great conductivity it
conveys the current without loss; and, further, that it leaves no de-
posit of dust in the motor, which is one of the causes for short
circuiting.

—— - P

Special Types of Electric Fans

The rapid development in the employment of electric fans for
ventilating and other purposes, has led the B. F. Sturtevant Com-
pany, of Boston, Mass.,, to prepare special designs suitable for
special conditions. The shells of those illustrated are of cast iron.
like the regular monogram blowers and exhausters manufactured
by this company. The one upon the left, as is evident from the
position of oil cup and oil tank, is designed to be attached to a ver-
tical wall, and to discharge directly upward. That at the centre
may be placed upon the floor to discharge in the same dircction,
while that upon the right is designed for vertical downward dis-
charge.

The motor is of the bi-polar type, the field rings and pole pieces
being of wrought iron. and the frame accurately centered and held
securely in place by bolts inttoduced through lugs projecting from
the side of the fan. The general internal construction consists of
drum-wound armaturc, having a commutator with ample brush
surface, and of reaction brush holders with fibre graphite brushes.
Yokes extending ‘rom either side of the field ring, and provided

with ring oiler boxes, serve to support the armature shaft. All
trouble from oil is avoided by conducting the overflow through
tubes to the small receiving tank beneath and attached to the field
ring.

Fans of this tvpe are built in sizes ranging from 18 ns. to

SPECIAL TYPES OF ELECTRIC FANS

6 ft. high, and designed to deliver air under pressure ranging from
I oz. to 5 ozs.

_.“’_

An instance of the progressiveness of the technical press was re-
cently shown by “Lomotive Engineering” of New York. This
paper’s entire editorial office was burned out in the recent Home
Life Insurance Building fire, and yet the paper appeared very
nearly on time with its usual amount of valuable and interesting
matter. This nccessitated alimost superhuman efforts on the part
of the editors and managers, and they are certainly to be con-
gratulated upon their success.
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Improved Hydraulic Damper Regulator

A machine for accurately regulating the steam pressure of boil-
crs by regulating the admission of air to the fires through the
dampers is shown in the engraving herewith. This regulator can
be ecasily erected in the boiler or engine room and connected to
the dampers to control from onc to twenty boilers.

Referring to the illustration, B is the steam pipe connection
coming through the wall from the boilers, W is the water connec-
tion for supplying the water that operates the damper motor. and S
is a strainer to prevent foreign matter from getting to thc damper
water valve. By unscrewing the cap at the end of the straincer any
collection of matter can be cleaned out without breaking the pipe

HYDRAULIC DAMPER REGULATOR

connection. The overflow pipe for carrying off the discharge water
is shown at o. The valve controlling the water passing to and
from the damper motor is operatcd by a lever, to which weights
are attachcd, and by placing the proper weights upon the lever,
the regulator can be set to close the dampers at any desired steam
pressure., The machince can also be used for testing steam gages
without removing them from the boilers.

All the parts of the apparatus have been carefully designed from
a scientific and engineering standpoint, and it is claimed that for
simplicity of construction, neatness in finish and sensitiveness in
operation this regulator is not surpassed by any othcer on the mar-
ket. It is guaranteed that a change of one-half pound to the
cquare inch of boiler pressure will open or close the heaviest
dampers. The apparatus is made by the Patterson Damper Regu-
lator Company of Baltimorc, Md., and was designed by George F.
Patterson, president of the company, who has been for many years
almost exclusively engaged in handling damper regulators, and is,
therefore, well acquainted with the requirements.

__—Q"_____

The Increasing Demand for Car Fenders

The danger to life and limb incident to the increased speeds at
which electric cars are now run through crowded city
thoroughfares as well as through less densely populated
suburband and interurban districts has brought very forcibly,

and often very painfully, to the minds of street rail-
way gcneral managers the necesity of equipping their
cars with proper and efficient life-saving devices Up to

a comparatively recent period, fenders, if used at all, were gener-
ally added as an afterthought, whereas now they are rapidly
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coming to be considered a nearly indispensable part of the equip-
ment, and are often given considerable attention in the specifica-
tions for rolling stock.

The magnitude to which the car fender business has grown is
shown by a recent report of the Consolidated Car Fender Com-
pany, of Providence, R. I., manufacturer of the Providence fender.
Since starting in business four years ago, this company has
equipped 5000 cars with its device, and the Providence fender is
now in practical use in more than eighty cities and towns in the
United States' and Canada. The Metropolitan Street Railway
Company, of New York, has alone purchased 1188 equipments.

The Consolidated Car Fender Company reports that orders
and inquirics already received this year clearly indicatc that the
demand for its fender during 1899 will far exceed that of any
previous year. Among the orders just completed are fenders for
all the motor cars of the Auburn City Railway Company, Auburn.
N. Y.; the Middletown-Goshen Traction Company, Middletown,
N. Y.; the South Chicago City Railway Company, Chicago, Ill.,
and the Van Brunt Street & Erie Basin Railway Company, of
Brooklyn, N. Y. A large number of Providence fenders were also
recently furnished the Ottawa Car Company, Ottawa, Ont., and
will be placed on new cars now bcing built for street railway
companies in Canada. The Consolidated Company is daily re-
cciving orders from cne or more of the many roads using its
device for new equipments to be placed on new cars that are being
added to the various systems. The business received in this way
alone is sufficient to keep its factory running full time without the
ncw business that is continually coniing in. In order to fill all
demands promptly, it is found necessary to carry in stock not less
than 1ooo full equipments.

The steady and rapid growth of the business of the Consoli-
dated Car Fender Company is a practical illustration of making
“the best” regardless of the first cost.

No. 2.
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Personal

MR. S. DANA GREENE has been appointed general sales
managcr of the General Electric Company.

I\_VIR. A. E. BURLAND, superintendent of the Newport Street
I{allw.ay Company, of Newport, R. I, on Dec. 25, was presented
a testimonial of esteem by the employees of tiie line.

MR. F. P. MOONEY has resigned his position as general
superintendent of the Cortland & Homer Traction Company and
the Cortland & Homer Electric Company, of Cortland, N. Y.

MR. H. A. EVERETT has been elected president of the Cleve-
land Elcctric Railway Company, of Cleveland, Ohio, in place of
Mr. H. E. Andrews. Mr. Charles L. Pack has been appointed
vice-president.

MR. O. M. RAU, chief electrician of the Milwaukee Electric
Railway & Light Company, will temporarily fill the position of
superintendent of the lighting department, in place of S. G. Cole-
man, who recently 1esigned.

MR. HENRY N. RANSOM, who is well known in the street
railway field as New York representative of the Consolidated Car
Heating Company, will soon be married to Miss Giilet, daughter
of Mr. Ainslie M. Gillet, of Albany.

MR. T. H. ANDERSON has becen elected general manager of
the Somerset Traction Company, of Skowhegan, Maine, to relieve
Mr. R. B. Shepperd, the president of the road, who has hereto-
fore held the title of general manager also.

COL. EUGENE GRIFFIN, of the Volunteer Engineer Corps,
and first vice- president of the General Electric Company, was
recommended last month for appointment as Brigadier General,
for valuable service rendered in Porto Rico during the late war.

MR. J. M. SHENK has resigned from the presidency of the
Lebanon & Annville Strcet Railway Company and the Lcbanon
& Myerstown Street Railway Company, both of Lebanon, Pa., on
account of other duties requiring his attention. Mr. S. P. Light
was elected president in his place.

MR. H. F. PARSHALL, of London, has secured the gold
medal of the British Institution of Electrical Engineers, for his
paper on ‘“Earth Returns for Electric Tramways,” delivered be-
fore the Institution on April 28, and reprinted in the STREET RAIL-
wAY JourNAL for June, 1808, page 322.

MR. F. C. ARMSTRONG, engineer with Dick, Kerr & Com-
pany, Ltd., of London, was married on Jan. 11, at Cobourg, On-
tario, to Miss Helen R. McCallum, of Cobourg. Mr. and Mrs.
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Armstrong sailed for Liverpool on the steamship Teutonic, Jan.
25, and will live in one of the suburbs of London.

MR. CHARLES SHELDON has resigned the position of
general manager and treasurer of the Consolidated Car-Heating
Company, of Albany, N. Y., to become manager of the Chihuahua
& Pacific Railroad, with headquarters at Chihuahua, Mexico. Mr.
Frederick W. Kelley, who has been Mr. Sheldon’s assistant, has
been appointed general manager and treasurer of the Consolidated
Car-Heating Company.

MR. WM. E. COOKE, representing (he London syndicate
controlling the tramways system at Perth, Western Australia, ar-
rived in Perth late in December and commenced immediately
upon the work of converting the horse tramways to electric. He
states that owing to the lieat of the climate, the hilly nature of the
city, the badness of the roads and the large and scattered area
within the city boundaries, Perth is an excellent street railway city.

MR. J. W. HICKS, superintendent of the Rochester Railway
Company, and Mr. Thomas Hicks, assistant superintendent, were
very pleasantly surprised by beautiful gifts from employees of the
road, at Christmas time. These gentlemen are very popular with
the company’s men, and to show their esteem the employees raised
a fund and presented Mr. J. W. Hicks with a handsome parlor
cabinet of solid mahogany, and NMNr. Thomas Iicks, with a fine
easy chair of solid mahogany.

MR. W. R. MASON, who was representing the Walker com-
pany at St. Louis at the time of the consolidation of that company
with the Westinghouse, has been appointed manager of the St.
Louis office of the Siemens & Halske Electric Company. Mr.
Mason is well known in the street railway field, and his large ac-
quaintance, railroad experience and characteristic energy and per-
severence would naturally make him a valuable acquisition to any
company closely identified with the electric railway or lighting in-
terests which secured his services.

EX-BALLIES H. CRAWFORD, THOMAS MASON AND
MICHAEL SIMONS, ex-members of the town council of the
city of Glasgow, Scotland, and Mr. J. Murry Smith, of the “Glas-
gow Evening News,” are in America, and will visit a number of
the principal cities of this country. The main object in making
this trip is to interest the American Government in the Inter-
national Exposition to be held in Glasgow in 1g9o1. This exposi-
tion will afford American manufacturers an excellent opportunity
to exhibit their goods to the Scottish pcople, and advantage will
undoubtedly be taken of this opportunity by a large number of
firms. The gentlemen irom Glasgow will also pay particular
attention while in America to electric railways, and will inspect
a number of prominent systems.

MR. JOHN E. ANGER, recently with the John Stephenson
Company, L.td., has accepted the position of master car builder of
the Electric Railway & Tramway Carriage Works, of Preston,
England. The tormation of this company was mentioned in a re-
cent issue of the STREET RAILWAY JourNAL, and it proposes to do
a large business in the manufacturing of tramway cars. Mr. Anger
is well known in the car building industry in this country. He
began his career in this business with the Gilbert Car Manufactur-
ing Company, of Troy, N.Y., in 1869, and remained with that com-
pany until the close of the year 1876, when he accepted a position
in the car building shops of the New York Central Railroad Com-
pany. He remained with this latter company for about five years,
when he resigned to enter the employ of the Jones Car Manufac-
turing Company, whose factory was then located at Schenectady,
N. Y. When these shops were leased by the Gilbert Car Com-
pany, Mr. Anger was offcred a position with this company again as
first foreman, but was soon promoted from one position to another
until he was made superintendent of the Schenectady plant. When
the Gilbert Car Manufacturing Company abandoned its Schenec-
tady plant, Mr. Anger removed to the company’s Green Island
plant, where he was assistant to Mr. F. A. Stanley, then general
superintendent. He remnained with the Gilbert company until it
became insolvent, when he accepted a position with the Jackson &
Sharp Company, of Wilmington, Del., with whom he remained
for about four years, or up to last spring, when he became associ-
ated with the John Stephenson Company, at its Elizabeth plant.
He installed the entire machinery at thc latter plant and remained
with the Stephenson company until the middle of December, when
he decided to accept the offer of the Electric Tramiways & Car-
riage Company. Mr. Anger is forty-five years of age, and being
naturally of an inventive turn of mind has made many improve-
ments facilitating the construction of cars. He has also taken out
a number of patents in the line of trucks and car seats, and at the
present time is engaged on several other improvements in car
building. He has always won the good will and best wishes of his
employers and associates.
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Obituary

MR. W. BARTLETT, chicf engincer of the St. Louis &
Suburban Railway Company, of St. Louis, Mo., died at his home
on Jan, 16, 18g9.

MR. E. K. STONE, for many years general manager of the
Quincy Horse Railway & Carrying Company, of Quincy, IIL,
died recently at his residence in Quincy.

MR. M. C. BULLOCK, for many years president of the Bul-
lock Manufacturing Company, of Chicago, Ill., died in that city
on Jan 12. Mr. Bullock was born in 838, at Granville, N. Y.,
and spent the early years of his life on a farm. DBeing attracted
to the trade of a machinest, he served his apprenticeship in a shop
near his home, and then traveled from State to State for the pur-
pose of gaining wider experience in his chosen vocation. He was
connected with a number of well-known manufacturing com-
panies, and also did considerable engineering work, until 1878,
when he started the Bullock Manufacturing Company. Through
his tircless efforts this business was placed upon a successful
basis, and he gradually broadened its scope until it included the
manufacturing of rock drills, air compressors, hoists, diamond
drills, steam engines of all kinds, etc., the latest being the Willans
high-speed engine. Mr. Bullock has been failing in health for
over a year, but his death was unexpected.

— e

AMONG THE MANUFACTURERS

DICK, KERR & COMPANY, LIMITED, of London, have
sold five Walker car equipments for the West Hartlepool Tram-
ways, owned by the British Electric Traction Company.

MESSRS. McCLLAVE & HAMILTON, of New York, are
representing in New York and vicinity, James Bonar & Co.,
manufacturers of steam appliances, and the Pittsburgh Feed Water
Heater and Engineering Company.

JOHN A. ROEBLING'S SONS’ COMPANY, of Trenton,
N. J., has published its new price list for all kinds of bare and in-
sulated telegraph, telephone and trolley wires, underground
cables, lamp cords, etc.

THE COLUMBIA INCANDESCENT LAMP COMPANY,
of St. Louis, Mo., is sending out its new catalogue, containing
five full-size reproductions of the various styles of direct and
alternating-current incandescent lamps which it manufactures.

GEO. A. PARMENTER, Cambridgeport,, Mass., manufacturer
of the Parmenter fender and wheel guards, reports that among
other orders lately closed is one for the equipment of the entire
system of the City & Suburban Railway Company, Washington.
with Parmenter fenders and wheel guards.

CARD CASE.—The Electrical Installation Company, of Chi-
cago, Ill., general street railway contractors, are sending to their
friends a very handsome and useful pocketbook and card case.
The case is>made of black leather and contains compartments for
cards, papers, etc. This little souvenir will be heartily appreciated
by all those fortunate enough to secure one.

PENCILINGS.—One of the daintiest catalogues of the season
has just come from the press of the Dixon Crucible Company, of
Jersey City, N. J. This little pamphlet bears evidence of most
careful thought in its preparation, and tells in a very lively and in-
teresting manner what the requirements of a good lead pencil are
and how Dixon pencils fully all all these requirements.

THE BIBBER-WHITE COMPANY,. Boston, is sending to
its friends a very acceptable souvenir, consisting of a coinbined
calendar and thermometer for desk use. The Bibber-White Com-
pany reports that the past year has been an unusually good one in
the street railway line for it, while business for the new year is
starting off with a pace that bids fair to tax its present capacity.

THE BAKER HEATER, manufactured by Wm. C. Baker, of
New York, claims to satisfactorily solve the problem of heating
street cars, particularly long interurban cars. This system of heating
was fully described in the last issue of the STREET Rarnway Jour-
~aL, and the company reports that its apparatus is in use on a
number of systems, and that inquiries and orders are being con-
stantly received.

THE AMERICAN ENGINE COMPANY, of Bound Brook,
N. J., has found it necessary, on account of the increased growth
of its business, to establish a branch office in New York City.
This office will be located in the White building, 05 Liberty Street,
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and will be in charge of Edwin S. Boyer, formerly of Philadelphia.
All orders or inquiries sent to the New York office will have
prompt attention.

THE CARNEGIE STEEL COMPANY, LIMITED, Pitts-
burgh, Pa., has placed an order for 5000-h.p. Pittsburgh feed-water
hecater and purifiers for its new plate mill. This is the third order
rlaced with the manufacturers of these heaters by the Carnegie
Company, and is good evidence of the fact that they are giving
good satisfaction. This makes 33,500-h.p. Pittsburgh heaters in
the Carnegie plants.

JAMES BONAR & COMPANY, of Pittsburgh, Pa., have
made arrangements for special agencies for the salc of their Pitts-
burgh feed-water heater and purifiers, Bonar gage cocks and
Bonar oil filters for the New York territory, with Messrs. Mc-
Clave & Hamilton, 141 Broadway, New York, N. Y., for New
England, with F. W. Ashcroft, 63 Oliver Street, Boston, Mass.,
and for Mexico, with Robert J. Campbell, City of Mexico.

THE CHAPMAN VALVE MANUFACTURING COM-
PANY, of Indian Orchard, Mass., announces that it has a complete
stock of Chapman gate valves for water, high and low pressure
steam, gas, oil, ammonia, air and brine. This stock has been
placed in Philadelphia, so that the trade and users of valves in the
Middle Atlantic States can have orders filled without delay. The
headquarters of this company in Philadelphia are at 40 North
Seventh Street.

THE SPRINGFIELD MANUFACTURING COMPANY,
of Bridgeport, Conn., has met with pleasing success in the intro-
duction of its wheel-grinding machines. A number of these are
now in course of construction, and several have been shipped
within the last few weeks. Among these may be mentioned one
for the Boston Elevated Railway Company, and one to South
America. Omne of the grinders now building will go to a large
road in Japan.

HEYWOOD BROTHERS & WAKEFIELD COMPANY,
of Boston, Mass., among other contracts, recently supplied 21l the
seats for the thrce handsome cars built by the Laconia Car Com-
pany for the Newton Street Railway Company, of Newton, Mass.,
and which were described in the last issue of the STREET RAILWAY
JournaL. These seats are of the Henry rcversible type, and were
chosen for their handsome appearance and strength and sim-
plicity of construction.

LUNDELL MOTORS.—The Sprague Electric Company, of
New York City, has published another of its elaborate and val-
uable catalogues for which this company is famous. This pam-
phlet is devoted to a detailed description of the Lundell motors
and their application to Linotype machines, printing presses,
metal and woodworking machines, elevators, horseless carriages,
etc. The book contains a number of curves showing the remark-
able efficiency of these motors.

THE M. MITSHKUN COMPANY, of Detroit, Mich., reports
that its business has increased largely of late, and that prospects
in general are excellent. The company has been established a
long time, and is well known throughout the entire country. It is
able to furnish at short notice steel rails of any desired weight,
and these are kept in stock and ready for immediate shipment.
The company also has on hand locomotives suitable for con-
struction purposes, steam shovels, and other railway and con-
tractors’ supplies.

A GOOD LIGHT for night constrvction, shop work and
heavy metal heating is a nearly indispensable part of the equip-
ment of an up-to-date street railway. One of the best lights for
this purpose on the market is the Wells light, manufactured by
the Wells Light Manufacturing Company, of New York, and it
has been adopted as standard by many of the leading railways and
contractors of the country. It is be:ng uscd extensively in the
new conduit construction of the Metropolitan Street Railway
Company in New York.

THE SIMPLEX ELECTRICAL COMPANY, of Cambridge-
port, Mass., in its new catalogue for 1899 fully describes its very
complete line of electrical heating apparatus. This company has
gone very extensively into this subject, and manufactures heating
and cooking articles of almost every conceivable description, in-
cluding portable stoves, tea-kettles and stands, electric chafing-
dishes, boilers, flat-irons and radiators, and heaters for waiting
rooms and electric cars. The car heaters are in extensive use, and
are giving good satisfaction.

ELECTRICAL SPECIALTIES.—The Sterling Supply &
Manufacturing Company, of New York City, has issued its cata-
logue for 1899, and in this will be found descriptions of the
numerous street railway ‘“Sterling” specialties. These include
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registers, safety brakes, insulation, commutator bars, car fenders,
sand boxes, etc. There is no line of goods in the street vailway
industry more widely or favorably known than the “Sterling”
specialties, and the company reports an excellent business for the
past months and splendid prospects for the coming year.

THE BERLIN IRON BRIDGE COMPANY, at East Berlin,
Conn., has just shipped several carloads of bridge material to the
Hawaiian Islands. It is believed this is the first American bridge
that was ever put up in these islands. The contract for this bridge
was obtained through the Berlin Iron Bridge Company’s regular
established agency located at Honolulu, and men will be sent from
thc United States to put up the bridge, which is for highway
travel. It consists of one span of 200 ft. 40 ft. wide, and will be
located across a river in one of the larger towns of the islands.

W. B. UPTON, who has been engaged as the principal
assistant engineer of the Capital Traction Company, of Washing-
ton, D. C,, in its work of changing its cable railway to the open
conduit electric system and in the building of the new power
station illustrated in thc last issue of the JoUrNAL, has resigned
from that position, as his work has now been completed. Mr.
Upton has resumed his practice as consulting engineer, with head-
quarters in the Washington Loan and Trust Building, in Washing-
ton, and is making a specialty of open conduit electric systems,
clectric power stations and building engineering.

THE BONNER RAIL WAGON COMPANY, of Toledo,
Ohio, is putting upon the market an express wagon so built as to
be mounted on a truck adapted for electric railway track. Until
recently three of these wagons have been running between Toledo
and Bowling Green. They are connected up in a train, and are
drawn by an ordinary motor car to distribution points. The rail
wagon is then switched out of the main track, the wagon is run
off the track, horscs are attached, and distribution is commenced.
On the return trip the wagon reaches the main track, is run upon
the truck and taken mn train to the central city. This system
appears to have some advantages in spccial places.

THE WAGNER ELECTRIC MANUFACTURING COM-
PANY, of St. Louis, Mo., on account of the increasing demand
for its goods in the Northwest, has decided to establish an agency
at Chicago. The agency has been placed in charge of George B.
Foster, late of J. Holt Gates & Company, who will make his head-
quarters at room 1519, Marquette building, but will spend con-
siderable of his time traveling through the territory of the North-
west, placing before the companies of this section many Wagner
specialties. Mr. Foster’s territory includes the States of Minne-
sota, Wisconsin, Iowa, Northein Michigan, the western part of
Southern Michigan, the northeru part of Illinois, and the northern
part of Indiana.

MESSRS. J. G. WHITE & COMPANY, are the consulting
engineers and purchasing agents of the Deep Leeds Electric Trans-
mission Company, of Victoria, Australia, a company organized
to erect a complete plant for supplying energy for all mining pur-
poses to three mines in Victoria. Contracts have already been
made for electric apparatus with the General Electric Company,
for engines with the Buckeye Company, for boilers with the Bab-
cock & Wilcox Company, for condensers and pumps for power
liouse with the Wheeler Condenser & Engineering Company. The
mine pumps themselves, which are to be mounted on the same
bed-plate with the motors, but geared to them, are to be manu-
factured in Australia.

THE UNION ELEKTRICITATS GESELLSCHAFT, which
owned the German rights for all the patents of the General Elec-
tric Company, of America, took possession on Jan. 1, 1899, of the
clectro-technical factory, operated hitherto by the Aktien Gesell-
schaft, Ludwig Loewe & Company, whose entire business con-
sisted in manufacturing the apparatus required by the Union Com-
pany. Wilhelm Laue, formerly on the board of directors of Lud-
wig Loewe & Company, has become a member of the board of the
Union Company, and will occupy the position of managing di-
rector. The Union Company announces that the large increase of
its capital in manufacturing facilities enables it to comply most
promptly with the steadily increasing requirements of its business.

THE WORKS of the New Process Raw Hide Company, of
Syracuse, N. Y., were destroyed by fire Dec. 19, resulting in a
complete loss of the plant. At the time of the fire the company
was running overtime on orders. Since the day of the fire this
company has been working with its characteristic hustle to get a
new plant in operation, and will be ready to run again by the first
day of February. The new works will be located at 305-309 North
State Street, Syracuse, the business office remaining at 348 West
Washington Street. The product of the New Prpcess Raw Hide
Company has become known in about every section of .the world
that there is machinery in operation. Its raw-hide pinions’ are



FEBRUARY, 1800.]

well known in the electric railway field for their lasting qualities
and freedom from noise.

HERMANN HEINRICH BOEKER & COMPANY is the
name of a new firm organized Nov. 15, 1898, in Berlin, the mem-
bers of which are H. H. Boeker, formerly connccted with the
Bergische Stahl-Industrie, of Berlin, and Moritz Boeker, engi-
neer, of Remscheid. The selling business of the Bergische Stahl-
Industrie, which is primarily a manufacturing company, having
become too large to be wecll taken carc of under its own name, it
lias turned this business over to the new firm, which intends to
furnish a medium betwecn manufacturers and customers of dif-
ferent countries, to handle agencies, etc. For instance, the new
firm has received of the Standard Air Brake Company, of New
York, the exclusive right of selling its air brake equipments in
Germany, and other agencies are dcsired.

LARGE ORDER FOR BOILERS.—The Babcock & Wilcox
Company has received from Westinghouse, Church, Kerr & Com-
pany the largest stationary boiler order that has ever been placed.
The boilers are-for the power plant which the Westinghouse
Electric Company have contracted to build for the Third Avenue
Railroad Company, of New York, at 218th Street and Harlem
River, and which is to be constructed by Westinghouse, Church,
Kerr & Company. The order covers sixty Babcock & Wilcox
forged steel-type boilers of 520 h.p. each, or an aggregate of 31,200
h.p. The boilers are to be capable of carrying 200 lbs. steam
pressure. They will supply steam for compound condensing en-
gines of 64,000 nominal h.p. in the aggregate. Further particulars
of this order were published in the last issue of the STREET RAIL-
WAY JOURNAL.

ARTHUR W. FIELD, of Boston, is doing an excellent busi-
ness in the many street railway specialties for which he is agent.
Mr. Field is now the representative in New England of a number
of the most important manufacturing companies in the country,
and represents the Peckham Truck Company, American Car Com-
pany, Ruggles’ rotary snow plows, Price’s friction brakes, Wheeler
reflectors, Brandon metal paints, etc. In fact, Mr. Field is ready
to supply practically anything which goes into the equipment of a
company’s rolling stock. By enterprise, ability and careful atten-
tion to the wants of his customers, he has succeeded in securing
an excellent business. His recent calendar is extremely attractive.
Mr. Field has also just sold, as New England agent for the Ameri-
can Car Company, fifty open nine-bench cars and thirty open
twelve-bench cars to the Boston Elevated Railway Company, de-
livery to be made May 1.

J. HOLT GATES & COMPANY, Marquette building, Chi-
cago, report the following recent sales: Armour Glue Works,
Chicago, one 225-kw. 500-volt generator, two I50-kw. 500-volt
generators, seven 50-h.p. motors, two 100-h.p. motors, two 150-
h.p. motors, one 30-h.p. motor, two 25-h.p. motors, all made by
the Card Electric Company, Mansfield, Ohio; Deering Harvester
Company, Chicago, scven 5oo-light transformers, five 4o0-
light transformers, three 2o0-light transformers; Elkhart ILake
Electric Light Company, Elkhart Lake, Wis, two 10-h.p.
single-phase motors and transformers and direct dynamos,
attached to large storage batteries for electric launches, Armour
Glue Works, Chicago; one $3,000 switchboard, Pierce & Robin-
son, Chicago; one $700 switchboard, residence of P. D. Armour,
Jr., Chicago; one 300-light electric light plant, with Nash gas en-
gine direct connected.

ONE OF THE handsomest souvcnirs that has come to hand
is being sent out by the Unitcd States Projectile Company, of
Brooklyn. The souvenir is for use as a paper-weight, and is a
six-pounder projectile such as was uscd so effectively by our
navy at Manila, Santiago and other places, but has been nicely
nickel-plated so it will not rust. To comply with the Government
ballistic test one of these projectiles must penetrate a steel plate
3 ins. thick without showing a ciack or fracture of any kind. The
United States Projectile Company is well known to the electric
railway field as manufacturer of the patent hot-pressed pinions, of
which upward of 50,000 have been sold since their introduction.
The company has a very extensive and model plant, and during
the war with Spain the Government orders for projectiles kept the
plant running day and night, 2lmost to the exclusion of all other
work, but the company reports that it is again prepared to fill
orders with reasonable promptness for its well-known pinions.

WIRE GAGE AS A SOUVENIR.—A very convenient sou-
venir in the shape of a combination foot rule and wire gage is
being sent out by the Standard Underground Cable Company, of
Pittsburgh, Pa., as a reminder that it is preparcd to promptly fill
all orders, large or small, for bare copper, iron or steel wire,
weather-proof annunciator, office or magnet wire, galvanized steel
strands, rubber-covered wire or cables, lead-covered cables for
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underground or aerial use, armored submarine cables, cable hang-
ers, terminal or junction boxes and underground conduits. These
various products are the results of many carcful and costly ex-
periments and tests by the corps of skilled experts constantly in
the employ of the company, and the sixteen years of experience
that the Standard Underground Cable Company has had in this
line guarantees its competency to satisfactorily fulfil all contracts
intrusted to its care. The little rule and wire gage is made in
three sections, which fold upon each other, and it will be found
very convenient for frequent use,

THE WESTINGHOUSE ELECTRIC & MANUFACTUR-
ING COMPANY has recently booked many orders from England
for street railway motors. There are 262 motors and eight gen-
erators to bhe turned out with all possible speed. An abstract of
the contracts on hand is as follows: For the Hull Tramway
Company, ninety-two electric ralway motors to equip forty-five
cars and one track sweeper; for the Halifax Tiamway Corpora-
tion, twelve motors to equip six cars; for the Bradford Tramway
Corporation, forty-eight motors to equip twenty-four cars; for the
municipality of Norwich, which has control of the tramways in
that city, eighty motors to equip forty clectric cars, and four elec-
tric generators to be installed in the power house of the Norwich
Tramway Corporation, to generate the current for the operation
of the line; for Coventry, twenty motors have been ordered to
equip ten cars, and the order has been augmented by a call for two
power generators. Plymouth has an order for ten motors and
two power generators for operation of local electric railways.

THE WARREN ELECTRIC MANUFACTURING COM-
PANY, of Sandusky, Ohio, has appointed J. Holt Gates & Com-
pany, 1426 and 1427 Marquette building, Chicago, general agents
for its apparatus in the Western territory surrounding Chicago.
The Warren Electric Manufacturing Company has recently placed,
through J. Holt Gates & Company, a 15,000-light alternating-cur-
rent plant for the great new power and light plant of Armour &
Company, at their extensive works at the Union Stock Yards,
Chicago. This plant will consist of one machine of 7000 16-c.p.
light capacity, at 1100 volts and 7200 alternations; also two 3600-
light machines, at 1100 volts and 7200 alternations. These alter-
nators are of the inductor type, and will be operated by rope
drive from Corliss engines of 2000 h.p. and 1100 h.p. each, to
which engines will also be attached Walker direct-connected
power generators. It is stated that the Warren alternators were
selected on account of their close regulation, high efficiency, low
temperature and ability to stand ‘‘grief.” The Warren Electric
Company is now prepared to build 10,000-light machines, both
single and two-phase, in its new factory, and has about sixty
machines on order at the present time. Its new plant at San-
dusky, Ohio, is modern and up to date.

RECENT DESCRIPTIVE MATTER CONCERNING ME-
CHANICAL DRAFT.—The B. F. Sturtevant Company, of Bos-
ton, Mass., has brought out within the past few weeks a number of
new pamphlets and circulars setting forth the advantages of me-
chanical draft for factories, power stations, etc. One of these cir-
culars, cntitled “Draft Without a Chimney,” explains why the B.
F. Sturtevant Company has taken down its tall chimney and sub-
stituted mechanical draft, and states that an annual fuel saving of
nearly $1,000 has been secured thereby. The company has also
found it necessary to issue a second cdition of the lecture on me-
chanical draft for steam boilers, delivered at the Cornell University
by Walter B. Snow, of the engineering staff of the B. F. Sturte-
vant Company, in order to meet the demand for information on
this important subject. In addition to its mechanical draft system
the B. F. Sturtevant Company manufactures generators and
motors and direct-connected units for all classes of service. Its
catalogue, Bulletin G, illustrates a unique generating set, in which
both the engine and generator are entirely inclosed, although
practically accessible through suitable doors. Such a device is of
manifest utility wherever the atmosphere is laden with dust. All
these circulars will be mailed on request.

BENT GLASS.—It is a well-known fact that bent glass adds to
the attractiveness of any building or store front, in fact, a single
pane gives extra tone to the whole structure. To those con-
templating building or making alterations, it is important to know
that common double thick glass can be bent to any part of a
circle not exceeding half circle. Polished plate can also be bent
in the same manner. The difference in appearance between the
two lights after bending is hardly perceptible, in fact, when set in
a building it would require an expert to detect any difference at
all: however, there is quite a difference in the cost; bent double
thick glass is only about one-fifth of the cost of bent plate glass,
which is considerable of a saving in the construction of a build-
ing. The curving or bending of double thick glass takes away
the waviness, gives a polish to the glass, and adds to its strength
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and resistance to high winds and severe storms. This was clearly
demonstrated in the city of St. Louis by the tornado that visited
that city May 27, 1896. The largest manufacturer of bent glass
exclusively in the United States is the Oriel Glass Company, of
St. Louis, Mo. This company manufactures all kinds of bent
glass for buildings, show cases, fancy furniture, etc., the product
being all of superior make and finish, and shipped in large quanti-
ties, not only to all points in the United States, but also to Canada
and Mexico.

THE WESTERN ELECTRICAL SUPPLY COMPANY, of
St. Louis, Mo., has had a successful career of eight years in the
general electrical supply business, and has experienced a phe-
nomenal growth in its various departments. 7This is especially
noticeable in the street railway department, which has developed
through the company’s tireless efforts to supply what the trade
demand, into a very satisfactory and gratifying business. This
company carries in its St. Louis stock a very large and complete
assortment of all supplies pertaining to street railway business, and
it has succeeded in establishing an excellent reputation for making
shipments with promptness and despatch, and its growth is un-
doubtedly due to a large extent to its prompt delivery of goods,
as street railway companies fully appreciate the advantages of
being able to secure the majority of their goods from stock, thus
obviating the necessity of tedious and often exasperating delays on
the part of manufacturers. It seems more than likely that the
Western Electrical Supply Company, situated as it is, in the South-
west, which enables it to reach a large and spacious territory, will
continue to increase its large business in this line, and receive the
hearty support of street railway companies. This company rep-
resents some of the largest and best-known manufacturers of street
railway supplies in the country, and is therefore able to furnish
many specialties in this line which a street railway may require.
It has recently issued a very complete catalogue, confined strictly
to street railway supplies, and which may be had for the asking.
This book was described in the January issue of the STREET RAIL-
wav JournAL, and will be found of value to all street railway
companies.
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New Publications

Powers of Municipalities. By Allen Ripley Foote. Paper. 79
pages. Published by the Robert Clarke Company, of Cin-
cinnati, Ohio.

This is a discussion of the report on the municipal problem of
the special committce of the National Municipal League.

The Customs Tariff of Japan, in Effect January 1, 1899. Paper.
Published by Japan-American Commercial and Industrial
Association, Times Building, New York.

In this pamphlet are given the ad valorem and specific duties

contained in the new tariff law published March 29, 1897.

Massachusetts Institute of Technology Courses in Electrical En-
gineering and Physics. Paper. 635 pages. Published by the
Institute.

This contains a full description of the laboratories, etc., of these
courses, which have come to be the most popular in the Insti-
tute.

American Trade Index. Flexible linen. 276 pages. Published
by the Association at its office in Philadelphia.
This is a descriptive and classified membership directory of the
National Association of Manufacturers of the United States, ar-
ranged for the convenience of various buyers, and is a valuable

book for its purposes.

Mechanical Features of Electrical Traction. By Philip Dawson,
A. M., I. M. E. Paper. 16mo. 123 pp. 14 plates. Pub-
lished by authority of the Council Institute Mechanical En-
gineers, London.

This is an excerpt from the minutes of recent proceedings of the
Institute of Mechanical Engineers, containing a paper read by Mr.
Dawson before the Institute and the discussion thereon. Many of
the plates and tables are of much value.

Third Rail Electric Traction. By Charles Henry Davis and W. G.
Howeclls. 84 pages. Paper. Illustrated. Reprinted from the
*Municipal and Railway Record,” New York.

In this article, which has been printed in pamphlet form, the
authors briefly review the subject of surface contact and under-
ground electric railway conduit systems. The greater part of the
article is devoted to illustrations of the chief systems which have
been proposed or are in use, and the authors deserve great credit
for having collected and put in permanent form so much interest-
ing data of this character.
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The Technology Review. A Quarterly Magazine published at 71
Newbury Street, Boston, by the Association of Class Secre-
taries of the Massachusetts Institute of Technology. Price $1
per annum, 35 cents per copy. Volume I. No. 1. 143 pages.

This is a new quarterly of interest chiefly to the students and
alumni of the Massachusetts Institute of Technology, but contain-
ing articles of general interest to those working in scientific fields.

Its first number contains an article on the “Function of a Labora-

tory,” by Silas W. Holman, together with reprints and fac simile

of early institute documents and letters descriptive of the new
buildings, and general institute news.

Up-to-Date Air Brake Catechism. By R. H. Blackall, Air Brake
Instructor and Inspector on the D. & H. R. R. 240 pages.
Illustrated. Price, $1.50. Published by Norman W. Henley
& Co., 132 Nassau Street, New York City.

The increased use of heavy double truck electric cars has made
the subject of air brakes an extremely interesting one, so that the
book mentioned contains much of value to the street railway en-
gineer. It is written in the popular catechism style and contains
nearly a thousand questions with their answers. It is fully illus-
trated, and the engravings include two large folding plates of the
Westinghouse quick-action automatic air brake and the g9l4-in.
improved air brake.

The Story of the Railroad. By Cy Warman. Cloth. 12mo. 280
pages. Illustrated. Price, $1.50. Published by D. Appleton
& Company, New York.

This book pictures the building of the earlier transcontinental
lines across the true West. It tells the story of the engineer who
found the way and who was the pioneer of permanent civilization
among the Indians and the buffalo of the plains and in the moun-
tains. Historically, the book is valuable, because it gives a com-
prehensive sketch of a great subject in a brief compass, and,
furthermore, the strange and picturesque phases of life which are
depicted are full of immediate interest. An actual war, now for-
gotten, for the possession of a cafion in Colorado, is vividly de-
scribed by the author, who has shared in the work of the railroad
men, and who made a special journey through the West to gather
fresh material for this valuable and entertaining book.

Matter, Energy, Force and Work. A Plain Presentation of
Fundamental Physical Concepts and of the Vortex-atom and
Other Theories. By Silas W. Holman, Professor of Physics
(emeritus) Massachusetts Tnstitute of Technology. 257 pages.
Price, $2.50. Published by the Macmillan Company, New
York.

To all who know Prof. Holman’s keen, clear and intelligent
brain, and his ability in putting before a student or reader an
accurate conception of fundamental physical facts and theories,
this book will instantly appeal as a valuable addition to their en-
gineering library. Chapter I. deals with the established funda-
mental facts about substance and matter, motion energy in its
various forms, force work and measurements. Part I1. deals with
speculations on matter and energy, including treatises on the
function of theory and hypoth=sis, the kinetic theory of gases, Le-
Sage’s theory of gravitation, the vortex-atom theory, and the
nature of energy and matter.

—
Trade Catalogues

“Nir” Rubber Wire. Published by the National India Rubber

Company, Bristol, R. I. 24 pages.
Electric Fans. Published by the B. F. Sturtevant Company, of
Boston, Mass. 8 pages. Illustrated.

Who Uses Mechanical Draft? Published by the B. F. Sturtevant
Company, of Boston, Mass. 18 pages.

iundell Motors. Published by the Sprague Electric Company, of
New York City. 72 pages. Illustrated.

Pencilings. Published by the Joseph Dixon Crucible Company,
Jersey City, N. J. 16 pages. Illustrated.

Electric Heating. Published by the Simplex Electrical Company,
Cambridgeport, Mass. 350 pages. Illustrated.

Columbia LL.amps. Published by the Columbia Incandescent Lamp
Company, of St. Louis, Mo. 24 pages. Illustrated.

Catalogue. Published by the Sterling Supply & Manufacturing
Company, of New York City. 32 pages. Illustrated.

Rubber Covered Wire and Strands. Published by the John A.
Roebling’s Sons Company, of Trenton, N. J. 6 pages. Illus-
trated.





