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A few years after the war the Orleans Railroad was built
by a company of Frenchi-American gentlemen and operated
as a horse line. Ample returns were made to its owners
until with the equipment by electricity of other lines in

Statue on Canal Street, with the French residence section
of Dauphine, Burgundy, Dumaine, St. Peter and Ursulines
Streets and with the picturesque Frencli Market on the
Mississippi.  The suburban termini are the well known

race track of the Crescent City

New Orleans its traffic was di-
verted and profits reduced. In
February, 1895, its stockhold-
ers finally decided to authorize
the issue of bonds for its recou-
struction and electrical equip-
ment, and some months later
actual work was begun. Despite
the delays caused by an unusu-
ally rainy summer season the
construction was completed by
November and the road has
operated without serious delay
or stoppage since.

The  surroundings and
methods of management are
perhaps somewhat different from

Jockey Club at the Fair Grounds,
and the beautiful Bayou St. John
with its old Creole country seats.
Both of these localities, stimulated
by:the benefits of rapid transit, are
being built up with the residences
of the working classes. The City
Park and Metairie Cemetery are
points to which the company 1s
now seeking access, and due to
their natural and artificial attrac-
tions will be sources of profitable
revenue.

A visitor to New Orleans is
immpressed with the dirtiness of
the streets and the rough paving.

those of any other road in this
country, and are hence of inter-
est. The stockholders, officers
and even the car operatives are mostly French-Americans
or Creoles, and the road traverses the old French
quarter bounded by Canal, Rampart and Isplanade
Streets. It connects the modern business center, the Clay

FIG. 1.—CANAL STREET DURING PROCESSION OF REX, MARDI GRAS DAY.

Although the general contour of the city is flat, the inter-
sections of the cross streets were until recently higher than
the centers of the blocks, and on narrow streets the crown of
the streets was so decided that, in connection with the poor
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paving, wagon traffic was largely confined to the railway
tracks. As a horse line, the Orleans Railroad was universally
nicknamed the ‘“ Cream Cheese Line.”” Tradition has it
that the French habitants upon bringing their cans of milk
from the Bayou to the Market in the Orleans cars would
find the contents turned to cream cheese upon its arrival.
The natural sentiment of the people is displayed in per-
petuating this little romance by the coloring of the new
cars, which is (Broadway) orange and cream, or ‘‘ cream
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trunk track and three above the other, with one each over
the three center tracks. A combined bracket and span
construction was devised to ensure strength and reliability,
for if all ten wires were supported from a span, the break-
age of one or two spans might disable the entire railway
traffic of the city.

At every cross street, a street railway line either

crosses Canal Street, or swings into a trunk track, or
crosses it to branch into one of the three Traction Com-
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cheese ”” colors. Another touch of romance is in the gray

uniforms of the car operatives signifying a remembrance

of the Lost Cause.

THI, streets of New Or-
leans, especially those of
the old town, are peculiar
in that they are either very
narrow, averaging from

twenty-two to twenty-four feet between curbs, or very wide,

in some cases 180 ft. between curbs, with a small park in
in the center of the driveway called the neutral ground
which is sodded over and has two or four rows of trees.

Here the street railway tracks are placed—an ideal location

for an electric railway both for economy of construction

and for speed. Canal Street, the Broadway of New Or-
leans, is 135 ft. wide between curbs and upon its neutral
ground for a distance of about a mile are built five contin-

N.HAGAN AVE.,
CARROLLTON ayg.
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pany’s inner tracks. Many complicated pieces of special
track and overhead work result from these conditions, and
this 1s perhaps the most difficult mile of work of this kind
in the country. More than fifty special insulated over-
head crossings are used within the mile of street over tle
the two trunk tracks. All line material is of special de-
sigr, and is now in process of erection. ‘T'rolley wires
above the same track are eight inches apart. Poles are of
extra lieavy piping, thirty-two feet long, weigh 1200 Ibs.,
are spaced ninety feet apart and are set in Dyckerhoff ce-
ment concrete.

The paving at Clay Statue consists of imported Bel-
gian blocks laid ona two inch sand cushion, on six inches of
stone concrete, the interstices between blocks being filled
with Assyrian asphalt. This track and overhead construc-
tion was designed and built under the personal direction of
Ford & Bacon, who are engineers not only for the Orleans
Railroad Company, but also for the
Canal & Claiborne Railroad Com-
pany and the New Orleans & Carroll-
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ton Railroad Company.
On the narrow streets, special
construction was necessitated in
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other directions. In the old town,
Dauphine and Burgundy Streets are
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uous tracks into which turns every street railway line of
the city. 'The three inner tracks are owned and operated
by the New Orleans Traction Company, while the two
outer ones are trunk tracks owmned by the Canal & Clai-
borne Railroad Company, and used by the New Orleans &
Carrollton Railroad Company, the Orleans Railroad Com-
pany and the St. Charles Street Railroad Company under
a system of trackage rentals. The difficulties of the con-
struction can be seen from the illustrations, Figs. 3 and 4.
Two of the four trunk lines have a 4 ft. 8 4 in. gauge,
and two 5 ft. 2 ¥4 in. gauge, so that three rails are used.
Fach company has its individual trolley wire so that at a
section taken at Clay Statue, there are four wires above one

L

FIG. 2.—SECTION OF TRACK WITH NINE INCH RAIL AND DEEP BLOCK PAVING.

each about twenty-three feet between
curb lines and are paved with rec-
3 tangular granite blocks. ‘These

were brought down to New Orleans

as ballast and average about 12 ins.

X 18 ins. face X 11 ins. depth, and

are so heavy as to require two men
for lifting each stone. Their depth necessitates the use of
longitudinal 5 in. X ¢ in. cypress stringers with a nine
inch girder rail. As shown in Fig. 2 in this construction,
the trench is made twenty-five inches deep. Water is
reached in many places at a depth of a foot below
the surface, and the trench has usually to be kept
pumped out. Upon the subsoil, which is a black allu-
vium, is placed a flooring of one inch cypress boards
eight feet eight inches wide and extending the whole
length of the track. Upon this planking is placed four
inches of Rosetta or Bartlett gravel which concretes under
pressure. 'The flooring and concreted gravel form a suffi-
cient bearing for the ties which, in turn, support the
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stringers and the rail. Ties are 6 ins. X 8 ins. X 8 ft.
spaced twenty inches at centers on joints, and thirty inches
elsewhere. Cypress lumber is used throughout for sub-
surface work, and owing to the moisture in the ground it
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is practically indestructible. On other streets, where
cobble, Belgian block and plank paving are encountered,
the longitudinal stringer is omitted, and the trench made
twenty inches deep. As practically all of the road is built
upon paved streets, nine inch girder rail is used through-
out, weighing ninety pounds per yard for straight rail, and

2iL7

117 lbs. for guard rail. Twelve bolt ‘‘ suspended’’ joints,
thirty-two inches long are used and all bonding is triple-
lacing secured with channel pins. Abutting ends of rails
are placed in contact, and joints are placed opposite. Tie
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FIGS. 3 AND 4,—SECTION OF CANAL STREET NEAR CLAY STATUE, SHOWING OVERHEAD LINES
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rods are spaced every six feet. Culverts or gutters for
surface drainage are encountered at many cross streets, and
in order not to interfere with the flow, the nine inch girder
rail is cut away so as to leave only five inches vertical depth,
which is reinforced with angle iron riveted to the rails.

All track construction is to the new grades as estab-
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lished by the city engineer, I. W. Brown, for the drainage
system about to be adopted by the city, and consequently
the paving, curbs and culverts on the streets along the
route had to be relaid by the company, entailing a consid-
erable expense, but insuring permanent construction.
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FIG. 5.—SPECIAL OVERHEAD FROGS AND CROSSINGS,

All rail material for the Orleans Railroad Company
was furnished by the Johnson Company. ‘The Canal Street
rail material, owncd by the Canal & Claiborne Railroad
Company, was furnished by Wm. Wharton, Jr., & Com-
pany. The contract for track laying and paving was exe-
cuted by C. E. Loss & Company and C. B. Fisher.

The overhead construction is shown ou page 216, the
map indicating the layout of the feeder system. The
greatest variation of pressure at any point on the line is
about fifty volts. ‘The overliead line is divided into six
sections, each fed and comtrolled separately from the power
station switchboard. ‘The arrangement of section insula-
tors, pole cut-outs and track switches is such that the line
can never be shut down by a fire or break in any one sec-
tion. ‘This precaution is necessary on account of the
narrow streets which beconte impassable in the event of a
fire.

Royal Street

STREET RAILWAY JOURNAL

[VorL. XII. No. 4.
curves. On the narrow streets, side bracket construction
is employed, the bracket arms being about fourteen feet
long and suspended by a double truss rod. Double insula-
tion is wused for all steel pole construction, the bracket
hanger consisting of two insulated bells joined by a double
eye bolt, which affords the necessary flexibility. On ac-
count of the high balconies overhanging the sidewalk,a
special insulator for feed wire is clamped to the bracket
arm as shown. Overhead material was furnished by the
Creaghead Engineering Company which was also contract-
or for its erection. Schminke & Newman furnished the
line material for the Canal Street work, and the special
insulated crossings were manufactured by the H. W. Johns
Manufacturing Company.
) £t THE design of cars for this
road was determined by
the conditions encoun-
tered. The narrow streets
with short radius track
curves prescribed narrow cars with short wheel base trucks.
The traffic is not heavy, and the speed is necessarily mod-

FIG. 7.—DAUPHINE STREET WITH SIDE BRACKETS.

erate, so that short, light cars en-
abled the use of single motor equip-

ments, and hence of single trucks.
‘The important desideratum for
passenger traffic is comfortable
riding, which is secured by the long
spring base truck and the spring

Canal  Street

Orleans, Canal & Claberre & MO @

cushion seat. ‘The interior finish of

MO Trocton Co o

#0 Traction Co.m H s

the cars, on account of the warm
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Stona for~Qrieons R R Co.

climate is as cool and light as pos-

sible. ‘This effect is secured by the

Canal Street

use of swamp white ash and holly
with mnatural finish, birch veneer
with plain mouldings, and rattan
seats and backs. Open cars are not
successfully used in New Orleans on

account of the frequency of heavy
showers which arise with but a few

ot Crarles Street
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FIG. 6.—TRACK LAYOUT ON CANAL

Except in the outlying sections, heavy steel poles are
wsed. On account of the nature of the soil, special care
must be exerted in pole setting. Wooden plugs or base
blocks are inserted in the bottom of the pole to give a
bearing, and the pole set in hydraulic cement concrete
seven feet deep for straight line work and eight feet at

STREET AT CLAY STATUE.

minutes’ notice. Closed cars are
made with drop sash in doors and
ends, thus securing for summer use
a current of air through the whole
breadth of the car. To protect the
body framing and corners from the
rather frequent collisions in the.
narrow streets, special guard rails
and heavy malleable castings are used. The bumpers are
of white oak, full length of nose piece and faced with
heavy angle iron. ‘The width of car bodies is seven feet |
three inches at corner posts, and the length eighteen feet
over corner posts, with four foot platforms.

The arrangement of lights in the car has probably
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been more commented upon by the general public than any
other feature. It was devised by Superintendent Malochée
and cousists of three single sixteen candle power lamps in
the wmonitor ceiling, and three on each side on the window
posts, just below the moulding of the advertising pancl, as
shown in Fig. 8. ’The lamps are spaced evenly with rela-

FIG. 8.—INTERIOR OF CAR, SHOWING LIGHTING.

tion to the length of the car and the sockets are decorated
china receptacles. An excellent diffusion of light is obtained
and passengers seated have the light suitably disposed for
reading.
lit on the rear platform.

Car bodies and fenders were furnished by the Brill
Company, car seats by the Hale & Kilburn Manufacturing
Company, registers by the New Haven Car Register Com-
pany, single G. E. 8oo motor equipments by the General
Electric Company, and trucks by the
Baltimore Car Wheel Company.

The carrying capacity of this
line was largely overtaxed during
the recent Mardi Gras season. Fig.
1 shows the Orleans cars on Canal
Street during the procession of Rex,
King of the Carnival.

SRS

THE location of the power plant
is on the Carondelet Canal, a central
point with reference to the require-
ments of the feeder system and con-
venient to the canal, for coal sup-
ply and condensing water. ‘T‘here
is a fourteen foot driveway on each
side of the building with room in
the rear of the lot for the extension
of the building to a capacity fifty
per cent greater than at present.
The design of a power station
should embody ample provision for
light and ventilation. ‘This is es-
pecially necessary in a Southern
climate. Architecturally the build-
ing should preserve a simple power-
ful style obtained by the combi-
nation of large flat surfaces, heavy arches and massive
pilasters. Straight lines should be adhered to and detailed
decoration avoided. ‘The general design of the Orleans
plant lends itself readily to this construction, as shown in
the accompanying illustrations. A flat roof was used ob-
taining the square strong lincs, with minimum of waste
wall and at a less outlay than for a ridge roof. Heavy
pilasters support the trusses and crane track, with curtain
walls merely sustaining their own weight. Groups of

The tenth lamp of the double series is always.
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small windows in the parapet walls extend around the
building near the roof line, affording more cfficient venti-
lation and light at less cost than a monitor roof construc-
tion, without thc objectionable feature of leakage during
the heavy driving rains. Al sides of the building have
large door and window opcnings 8 ft. and 1o ft. wide with
casement sashes which swing in, and make the building
practically an open structurc. ‘The boiler room is espe-
cially light and roomy, having seven door openings 8 ft. X
16 ft. and 10 ft. X 16 ft. besides the windows.

The building is divided by a fire wall into a boiler
room and engine room, each 48 ft. X 82 ft. interior di-
mensions. A floor eight feet above the ground level forms
a basement for the engine room. ’The basement contains
the foundations of the engines and generators, the piping,
separators and condensers, while the engine room proper
contains the engines, generators, switchboard, gauge
boards, air pump cylinders and valve stands for the manip-
ulation of engine and condenser valves.

The building is faced on the three exposed sides and
interior of engine room with pressed brick. ‘The rear wall
is of common brick and can be removed to the rear property
line when extension is required. ‘The wall coping, water
table, sills, etc., are of Memphis limestone, and the door
sills are of New England granite. The boiler room floor is
of Schillinger pavement placed on eight inches of Dycker-
hoff cement concrete, in proportions of one, two and three.
The engine room floor is of heavy mill construction. Steel
trusses and framing support a Fletcher roof on North Caro-
lina pine sheathing.

~ 7 Allfoundations for building and machinery are floated.
The necessary batter is given to ensure a substantial bear-
ing, estimated at one square foot to 700 Ibs. weight of ma-
chinery or goo 1bs. dead weight of building. Inthe trench
islaid a flooring of two transverse layers of three inch cypress
plank spiked together, upon which is erected the brick

FIG. 9.—INTERIOR OF ENGINE ROOM.

work laid in Dyckerhoff cement mortar in proportions of
one to one and one to two. The subsoil consists of  black
alluvial muck, containing a number of cypress stumps. T'he
Gillette-Herzog Company furnished and erected the roof
trusses, and Charles Garvey was the contractor for the
complete building and foundations for machinery.

A six inch artesian well, driven 750 ft. through depos-
its of river sand secures a flow of 150,000 gals. in twenty-
four hours and pumps 345,000 in twenty-four hours. The
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temperature is constant throughout the year at about %0
degs. F. It is of interest to note that cypress stumps were
encountered at a depth greater than 400 ft.

The boiler plaut is laid out for 1000 h. p. of Heine
boilers in two batteries, half of which are at present in-
stalled. The setting is in St. Louis pressed brick with all
external exposed steam surfaces thoroughly protected by
asbestos, an air space and brick jacketing. These boilers
were installed under the highest guarantees and have so far
met the requirements of practical service in an admirable
manner.

The stack, flue and breechings are of steel and are de-
signed for the capacity of the present boiler room. The
stack is self supporting, 125 ft. X 5 ft. 6 ins., and is an-
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cylinders are lagged with sheet steel enclosing a two inch
layer of mineral wool. The flywheels are extra heavy, the
halves joined together by shrunk links on each side of the
rim. Tripp’s metallic packing is used on all rods. Oil is
dripped to one receptacle and to an oil purifier. The en-
gines are symmetrical in design and of extra heavy con-
struction to withstand the unusual variation of load en-
countered in railway service. They have been subjected
to several complete short circuits, and under all conditions
have proven most satisfactory. An Allis flywheel air pump
and condenser is used with each engine. The water cylin-
der being vertical, the valves are always covered with the
minimum quantity of water to preserve a vacuum. A
throttling governor regulates the amount of steam to the
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FIG. 10.—PLAN OF

chored to a concrete foundation 22 ft. X 22 ft. X 8ft. An
extension in height will accommodate an additional battery
of boilers when the building is enlarged. 'The stack is
lined with fire brick to a height of forty feet. The breech-
ings and flue are placed directly over the discharge open-
ings from furnaces, thus avoiding one turn in the travel of
the gases.

The eugine plant is designed for 1200 h. p. Allis tandem
compound condensing engines in three units, two of 300
h. p. and one of 600 h. p. The two 300 h. p. units now
installed have cylinders 14 ins. and 26 ins. )X 36 ins., and
run at 120 r. p. m. To obtain satisfactory action of dash-
pots and valve gear at this speed, the valves are double
ported and all of the valve rods and gear lighteued as
shown in the illustration (Fig. 15). The exhaust valves on
the low pressure cylinder are operated by a separate eccen-
tric in order to permit a wide range of cut-off in the admis-
sion, increasing the capacity of the engine for overload. The

STATION AND FOUNDATIONS.

requirement, and the exhaust is discharged into its own
vacuuni.

The generator plant is designed for the direct connec-
tion of one 400 k. w. and two 200 k.w. generators tothe en-
gines installed. ‘The General Electric multipolar iron clad
type is used. ‘These machines, under severe conditions of
overload, have met satisfactorily the requirements of the
most rigid specifications. The switchboard is the standard
black enamel slate hoard of the General Electric Company.
There are panels for each generator, three double feeder
panels, and blanks for future extension. All meters are
of Weston make, and rheostats of the Carpenter enamel
type. The feeders are led through the wall in a perforated
stone slab, thence through an oak panel and run down
the wall to the switchboard in brass armored interior
conduit.

The pipe fitting cousists of the high pressure live
steam system, the condensing and exhaust steam system,
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the feedwater and purifying system, the drip and blow-off

system, and the water piping system for fire protection.
The high pressure live steam and feed systems are en-

tirely in duplicate to ensure tlie reliable operation of the

STREET RAILWAY JOURNAL.
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all the time. In case of an accident to one pipe the other
is forced during the short interval of repair. By this ar-
rangentent the superficial area of exposed live steam sur-
face is reduced thirty per cent from the usual duplicate sys-
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FIGS. 11 AND 12,—EXTERIOR

plant in case of accident to or leakage of a portion of the
system. A novel system of duplication is used. Ordinar-
ily, in duplicate systems, each pipe line is as large as
would be installed in a single system, and but one pipe is
used at a time, the other standing idle. In this system the
combined area of both pipes equals the area of a single pipe
of the ordinary duplicate system, and both pipes are used

R

ENGINE Room.,

AND SECTION OF STATION.

tem, where the leakage of valves in the idle main is always
sufficient to keep it up to the full temperature of its com-
panion. Again, the valves in an idle main usually become
so tightly seated that when it is necessary to raise them
quickly it is impossible to start them. These and numer-
ous other practical advantages of the small duplicate sys-
tem are readily apparent, and its cost is but slightly in ex-
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cess of single piping instead of being twice as much. ‘This
duplicate system was devised and first placed in successful
operation by George H. Davis, now of the firm of Ford &
Bacon. d

Asshown in Figs. 12 aud 14, duplicate leaders from each
boiler connect with duplicate headers extending the full
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Efficient protection in case of fire is afforded by a com-
plete system of water piping for this purpose, which is
connected to fire hose placed in boiler room, engine room

and on the roof.
All live steam pipes are extra heavy with flange fit-
tings throughout. All valves, flanges aud fittings in live
steam pipes greater than two inches diame-

FIG. 13.—THE OLD FRENCH MARKET.

length of the boiler room along the party wall. From these,
duplicate leaders drop down and through the party wall to
each engine, converging at a Y into a Wecbster separator
placed near the throttle valve. Copper bends connecting
mains with engine leaders form the expansion pieces be-
tween engines and boilers. The live steam leads, as
shown, are bent to a radius of over six diameters and cast
fittings arc avoided. All steamn maius, receivers and sepa-
rators are thoroughly dripped, and live steam drips re-
turned to the boilers by gravity and by drip pump.

The canal water of New Orleans contains an appreciable
percentage of salt, while the artcsiau well water flowing over
decayed swamp vegetation is highly charged with carbon-
ates. ‘The Smith-Vaile open air heater in this plant puri-
fies the feed satisfactorily as shown by weekly examina-
tions of the boilers. The water piping is so arranged that

FIG. 14.—INTERIOR OF BOILER ROOM, SHOWING DUPLICATE PIPING.

either canal or well water cau be used for condensing or
feed, or a mixture of both. At present, well water is used
for both purposes, and the feed is drawn from hot wells ad-
joining the condensers at a temperature of about 110 degs.
F. ‘The open air heater then raises it to above 200 degs.
F., the carbonic acid gas being liberated and carried by
the current of steam to an exhaust head in the roof.

ter are of the Chapman high pressure
standard.  All smaller valves are of the
Jenkins globe pattern.  Condenser injec-
tion and discharge pipes are of flanged cast
iron with Chapman low pressure valves. A
Spencer damper regulator and a Pittsburgh
alarm water column are placed in a con-
venient location in the engine room. ‘The
pipe covering consists of one inch of as-
bestos upon which is placed one inch of
hair felt.

The entire piping construction was
erected by the Benj. F. Shaw Company,
and is the finest piece of work of this class
in the South. A special description of the
steam fitting of this plant will appear in a
subsequent issue of the STREET RAILWAY
JourNAL.

The station contains a ten ton travel-
ing crane with hand hoist furnished and
erected by the Brown Hoisting Company.

FIG. 15—DETAIL OF SPECIAL VALVE GEAR,

‘The interior finish of the plant is neat
and appropriate. In the engine room the
pressed brick is salmon color laid with %
in. red mortar joints. ‘The boiler room
walls are painted white with black dado.
The wood sheathing of the ceiling is
natural finish varnished. ‘The trusses,
traveling crane and track are painted a
light straw color. Engines, air pumps and
generators are painted white enamel with
simple gold stripes. ‘The individual gauge
boards are mnickel in trefoil form with
nickel stands and Crosby ten inch dial
nickel gauges. The station gaugeboard
is mahogany with Crosby ten inch dial

" nickel mounted instruments. Stair rail-
ings are in mahogany. The arc and in-
candescent lighting fixtures, the double
railing surrounding condensers, the relief
valves, indicator connections, lubricators,
etc., are in nickel finish.

The Orleans power plant with equip-
ment is considered by railway authorities
to be one of the best and most carefully
planued stations in the country, and for its

size one of the most efficient. Its total cost with complete

equipment is about $100 per horse power.

Plans and specifications for the entire construction and
equipment were prepared by Ford & Bacon, engineers,
under whose superintendence the various contracts were
executed.

The officers of the company are: P. Cougot, presi-
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dent; James Pollock, secretary, and H. J. Malochée, super-
intendent.  The coustruction commiittee of the stock-
holders comprises Paul Capdevielle, chairman, and Messrs.
Koen, Cromwell, Limongi and Fitzpatrick.

— O

The Manchester Strect Railway Company.

One of the most recent electric railways in New Eu-
gland is that in Manchester, N. H. 'This city has a popu-
lation of about 48,000, and is an important manuafacturing
center of the cotton industry. The Amoskeag Mills, the
largest cotton mills in the world, are located here, as are
also a number of other important mills of the same kind.

The railway is about eighteen miles in length, and was
equipped last summer. It was originally a narrow gauge
road, and passed into the hands of its present proprietors
about six years ago. When electricity was decided upon,
the managers first decided to retain the narrow gauge,
largely with the idea of using the old rolling stock to a
considerable extent, but also because of ease in track con-
struction. After a careful review of the situation however
a change to standard gauge was determined upon, and it
is needless to say that the step has not been regretted. A
part of the old rolling stock was built over for the new
gauge, as described later.

Of the total length, ten miles are double track. FEight
and a half miles are laid with ninety pound, nine inch
girder rails; six miles with seven inch, seventy pound T
rails; and five miles with fifty-six pound, five and a half
inch T rails, all of the Johnson manufacture. The rails
are laid on chestnut ties spaced two feet between centers.
The ties for the girder rails are 5ins. X 61ins. X 634 ft.;
those under the T rails are the same dimensions, but one
inch less in thickness. As the soil is sand no stone ballast
was required.

The joints are made in the nine inch construction with

Fr Ry Jowvrnat

FIG. 1.—SWITCHBOARD WITH FOUR WATTMETERS—

MANCHESTER

thirty-six inch, twelve bolt plates and iu the seven inch con-
struction with thirty-eight inch, eight bolt plates. With
a five inch rail the ordinary guard plate connection is used.
Johnson special work is employed. The rails are double
bonded with Chicago bonds No. oo copper wire, with sup-
plementary connecting every third joint.
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The overhcad linc uses side poles mainly. For
a distancc of about three-quarters of a mile however
tliere is a handsome line of Morris-Tasker center poles,
cach pole weighing goo lbs. The overhead construction
uses Anderson switches and Medbery appliances.

The rolling stock includes seventy cars, the later ones

FIG. 2.—DOUBLE BRACKET CONSTRUCTION—MANCHESTER.

being of the Laconia make. All motor cars are equipped
with G. E. motors. Some of the old cars are being used
as trailers. 'To fit them for the present gauge a new sill was
placed on each side outside of the old sill. With the box
cars this brought the edge of the sill about even with the
belt rail. As the main panel was not disturbed, the lower
panel was made nearly vertical instead of concave. With
the open cars, the difference in appearance is not so notice-
able, the sill appearing as part of the side step. The cost of
such construction was found to amount to about $40 per car.

The company does not own a power station, but pur-
chases current from the local lighting station. ‘The rail-
way generators are of 3oo k. w. and 200 k. w. capacity re-
spectively, and were supplied by the General Electric Com-
pany. There are four feeders. The current supplied to
two of these is measured by two wattmeters in series, and
that to the other two by another group of two meters.
The object of two meters in series is to permit one to check
the other.

The price paid for current is 234 cents per watt hour,
making the cost per car average, with eighteen cars in
service, from $2.75 to$3.00 per day. The cars cover from
110 to 125 miles per day each.

The company has recently secured 225 acres in the
neighborhood of the city, where a handsome park will be
located.

TuE City Electric Railway Company, of Decatur, I11.,
has recently established a handsome transfer house near
the center of the city where line connections are made.
The house is octagonal in shape and cost about $3000.

e — G E——

THE operation of the Lenox Avenue line of the
Metropolitan Street Railway Company, of New York, was
continued without interference during the heavy snow-
storm of Mar. 11. This was owing partly to the fact that
a sweeper kept the road fairly clear from snow, though at
times the snow was quite deep on the tracks. It is stated
that throughout the storm no electrical trouble of any kind
developed in the conduit.
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Street Railway Repair Shops.

Ninth Paper—Repair Shops of the West Chicago Street
Railway Company.

By W. Fraxk CARR.

The West Chicago Street Railway Cowmpany operates
approximately 196 miles of the Yerkes system and prac-
tically controls, besides the West Division Railway, the

be kept at hand, store rooms must be ample, well arranged
and stocked with all of the many supplies requisite for the
renewals of the various kinds of equipment. It is under
stch circumstances that the management is taxed to keep
the repair shops running on the most economical and con-
servative basis, keeping down that enormous expense
which radical changes always entail, at the same time
keeping pace with the times. Concentration is the rule
lere, the management evidently believing that thereby the
force of men required is decreased and consequent expense
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FIG. 1.—DIAGRAMS OF CAR AND REP4IR SHOPS—WEST CHICAGO STREET RAILWAY CO.

Cicero & Proviso system of forty-five miles, the Ogden
Street Railway of fourteen miles and the Chicago & Jeffer-
son Urban Railway of eight miles. Of these roads 34
miles are cable, 215 electric and 14 horse.

It will be seen at a glance that the methods of repairs
and maintenance of the rolling stock of such a road pre-
sent a very interesting study. Machinery and tools must

of both operation and maintenance is materially lessened.
By the changes made from the old system of ‘““mule”’
power to the more modern method of propulsion, the
number of car houses required for the proper handling of
the rolling stock has been reduced, the vacated barns be-
ing used simply for storage.

From the fact that many lines are still being operated
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by horses and furthermore that the electric lines have been
in operation scarcely nine months, the system of repairs
and maintenance is not as perfect as the management hopes
to have it eventually. As the changes are perfected and
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tion of cables and grips. All rolling stock, new cars
which are to be wired and mounted, or the old, requir-
ing repairs are brought via Madison cable to the loop
house and these by use of transfer tables and switclies
hauled to the car shops proper, a
general plan of which is shown in
Fig. 1.

MACHINE

The machine shop is a build-
ing approximately 265 ft. X} 72 ft.,
with an I, 100 ft. X 35 ft. for the
power plant. The main building
contains a blacksmith shop, a ma-
chine shop and a wood working
shop.

The power house is divided
mto a boiler room 50 ft. X 35 ft.
and engine room 42 ft. < 3o ft.
In the boiler room are four Nation-
al tubular boilers 100 h. p. capacity
cacll. The engine room is equipped
with an electric light plant of two
dynamos of respectively thirty-five
and twenty-five arc lights run by a
small simple automatic engine and
a 125 h. p. Russell engine for the
operation of the shop machinery.
Rope transmission is used to the
main shaft in the shops.

Fig. 2 gives a view of a por-
tion of the iron machine shop taken
from the south end. This room is
supplied with the usnal elaborate-

SIIOP.

FIG. 2—MACHINE SHOP.

clectricity substituted throughout, implements now used
for the electrical work will be replaced by others and the
internal arrangement of buildings will be changed to pro-
vide better facilities for the hand-
ling of the new equipment. The
car shops of the West Chicago
Street Railway Company are ex-
clusively employed for the repairs
to car bodies and trucks, renewals
of wheels and axles and machinery
work entailed by such repairs, the
manufacturing and repairing of the
various parts of the grip mechan-
isms, the rewinding of armatures
and fields, rebuilding of commuta-
tors, and the necessary power sta-
tion repairs, such as require ma-
chine work. A very large amount
of work for the construction de-
partments has been turned out
during the past year and a number
of new cars built for various pur-
poses.

The car shops are located at
Fortieth Street and Madison Ave-
nue, extending over three blocks of
territory and comprise four brick
buildings, the loop house, the ma-
chine shop, carpeuter shop and the
paint shop.

The loop house ont Madison
Street’is a building 300 ft.; X 330 ft.
for the switching and storing of
cars used omn the Madison cable
line, the loops of both the Madison
cable and the Cicero & Proviso
electric line passing through the house. Between the
two loops a large, well lighted and warmed waiting room
is located for the accommodation of patrons desiring to
transfer from one to the other. In the center of the house,
a large pit on the cable loop “offers facilities for inspec-

equipment of iron working tools
necessary in the car shops of any
large system of a similar character.
Among the many machines here
employed are wheel presses, one of which is seen to the
right in the picture, power punch and shears seen in the
center of foreground, drill presses, iron planers, vertical
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FIG. 3.—CARPENTER SHOP.

drills, slotting machines, lathes and car wheel boring ma-
chines.

Machines which are of special service to thie black-
smith department as well as the iron machine shop are
placed at the end mnearest the former. In the everyday
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experience of a shop of this kind many opportunities are
present for the making of simple devices to facilitate the
work. Such a device is exhibited in the center foreground
of the cut standing on a riveting horse. It is simply a
standard of iron through which worksa vertical screw used
for the renewing of bushings in trolley wheels. It is usu-
ally kept in that portion of the shop devoted to the repairs
and renewal to trolley poles. Amnother labor saving device
of great value is a suspended iron trolley, patterned after
the traveling trolley used in packing houses for the shifting
of beef. ‘'This is provided with chain blocks and runs from
the armature room through thie wood working room and the
entire length of one side of the machine shop. Arma-
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FIG. 6.—STOCK ROOM OF PAINT SHOP.

tures requiring turning down of commutators are by the
use of this contrivance easily carried to any one of the many
lathes. The rapidity with which work can be turned out
is illustrated by a job completed in latter part of last year.
Beginning Nov. 23, there were turned out of this shop
fifty-seven grips made in their entirety and many more re-
paired, all in twenty-eight days. ‘This time might have
been shortened but for the utilization of many of the old
castings.
CARPENTER SHOP.

The carpenter shop is a building 122 ft. X 330 ft.,
provided with trausfer tables for the shifting of cars, and
pit facilities for the inspection of operating mechanism,
mounting of motors and the like. An interior view of the
north end of this building is given in Fig. 3. A particular
feature of this shop is the arrangement of windows so as
to afford a great abundance of light. ‘I'rolley wires are
strung over the tracks and arc and incandescent lights are
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plentifully distributed about the building. The illustration
shows the shop full of summer cars going through the us-
ual annual overhauling preparatory for summer service.
From thirty to thirty-five cars can be handled at one time
still allowing switching facilities. Portions of the room
are divided off severally for pattern work, repairs to wagons,
sweepers and plows, repairs to floor mats, gates and head-
lights, etc. )

During the past year besides the keeping up of usual
repair work incident to the operation and the equipping of
the new rolling stock, the carpenter shop has turned out
six snow plows and four mail cars of its own design. The
snow plows have sixteen foot bodies, are provided with an

FIG. 5.—MAIL CAR.

equipment of two G. E. 800 motors both operated by one
controller placed in the center of the body. Resistance
boxes and lightning arresters are placed high and dry close
to the roof of the car. ‘They have been thoroughly tested
during the past season and have proved entirely satisfac-
tory to the company.

Fig.4, shows snow plow No. 38 and with it a Brill sweeper
which is equipped with two G. E. 8oo motors for car pro-
pulsion and one G. E. 8oo motor in the body of the car for
the manipulation of the sweepers.

‘I'he mail car, a view of which is given in Fig. 5, is
both convenient and economical in design and is an orna-
ment to the system. ‘The bodies are twenty-three feet over
all, about thirteen feet of which is devoted to the service of
Uncle Sam, the balance for the use of the general public.
By dispensing with the platform and the utilization of
the space for mail purposes a well lighted and roomy apart-
ment is obtained. Three of these cars were turned out fo:
the Government in thirty days.
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PAINT SHOP.

The most northerly building of the car shops is the
paint shop which in style of architecture is similar to that
of the carpenter shop and, being isolated, every oppor-
tunity is offered for the obtaining of good light which is
especially desirable in such a place. ‘The style of lettering
and finishing is a standard on all cars of the West
Chicago Street Railway. The standard colors are a tinted
white for body and lemon for the convex of the body and
the dash.

Especial pride is taken in the stock room of the paint
shop which good judges place in the front rank among such
in the country. About $3000 worth of the best qualities of
paint and varnish are carried in stock at all times. A gen-
eral view is given in Fig. 7, though a larger part of the
paint stock in the shelved portion of room is not included.

GENERAIL MAINTENANCE.

As stated in an early part of this article, the car shops
are exclusively for the repairs to car bodies, renewals of
trucks and, in general, the manufacture of new parts of the
equipments. The cars after being thoroughly cquipped
and prepared for operation are sent to the stations of the
separate divisions and placed under the care and charge of
division superintendents. Fach station has a force of men
for the general overhauling, the renewing and repairing of
such parts of the equipment as the daily inspection shows
to be required.

Pit facilities of each station are proportioned to the.

number of cars in daily use and are well lighted by incan-
descent lamps placed in the niches of the wall of the pit
and heated by steam. All the necessary small tools such as
wrenches, hammers, screw drivers, pliers, etc., are pro-
vided, also a small forge and drill with each station.

The usual force of a station for the inspection of the
rolling stock consists of a day and night gang of three men
each, one of whom, acting as foreman, is supposed to be
thoroughly posted in the details of the equipment both elec-
tric and mechanical. At night a careful examination is
made of the condition of wiring of cars and equipment of
brushholders and brushes and of the controllers. New car-
bons are put in every night, grease cups are filled, bearings
oiled, loose bolts tightened and trolley poles exchanged
where necessary. ‘The day force adjusts brake shoes, rods
and chains, renewing them when necessary, overhauls
trolley poles, replaces worn out bearings with new, and
attends to all general repairing required in the electrical
equipment. Extra cars at each station afford a rotation in
their use thus allowing a thorough inspection and over-
hauling of the entire car and equipment at regular inter-
vals.

Although the company’s experience is limited to the
severe seasons of the year, in face of the hard usage given
the equipments this past winter, it is highly compliment-
ary to the management that the operation and inspection of
cars and motors is so well systematized that burned out
motors are practically unknown.

All the work in the armature room thus far is done by
two men. On account of the light work the armature
room of the car shops, though well equipped with forms
for winding fields and armature coils, a large bake oven
and other facilities desirable for the overhauling and repair-
ing of electric equipment, has not yet developed into a very
large factor.

A not unimportant factor in the operation and main-
tenance of a cable and electric system is the wreck, or
‘‘hurry-up’’ wagon. This wagon is a product of the shops,
is designed to carry the wrecking tools for removing ob-
structions on the tracks and is equipped with the necessary
outfit for handling the wires of the overhead construction.
A force of two men, a teamster and a lineman, on a day
and night shift attend to all trouble calls. Wrecked cars
are pulled off to one side and trolley wire breaks or other
damage done to the overhead construction are temporarily
repaired by the ‘‘trouble’”” men and permanent repairs
follow later by the repair or construction gang.
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A Study of the Causes Which Lead to Breakage
of Gears and Pinions,

By CuArrrs F. UEBELACKER,

Lirst Paper.— Theorctical Considerations.

The adoption of the single reduction type of street car
motor seems to-day universal. The gearless motor has
dropped almost as completely out of sight asits predecessor,
the hydraulic gear. Our past four years’ experience seems
to point to the single train of spur gears, connecting arma-
ture and axle, as the most satisfactory device for combin-
ing in the same machine the desirable points of reliability,
light weight and low cost.

This apparently necessary train of gears is undoubt-
edly the cause of some loss of power. The amount of this
loss is, however, so small that we can well afford to stand it
in view of the present low cost of motors. This item of
power loss is far exceeded by the cost of renewals of gear-
ing, even now, when scarcely a motor is on the road that
is not provided with ample facilities for the constant and
thorough lubrication of the gears. Figures in the writer’s
possession would indicate that about seven per cent of
the total cost of maintenance of rolling stock should be
charged up to repairs and renewal of gearing. Seven per
cent does not look like a large item, but it mounts up to a
very snug sum by the time a year has rolled by, and any
reduction that can be made in it by careful selection of
material and care in running will well repay the trouble
and time spent.

The conditions under which gearing is used in street
railway service are particularly severe. ‘The speed is, at
its maximum, quite high, frequently r4oo ft. per minute,
with a pressure of 125 lbs. per square inch or thereabouts
between each pair of interlocking teeth. More or less
grit from the flying dust of the streets is continually work-
ing into the gear pans and occasions a grinding action which
wears away the gear very rapidly as compared with service
in a less exposed locality. Again, when the speed of the
motors is low, as in starting or running up grade, the gear
must transmit its maximum horse power at a comparatively
slow circumferential speed. Take for instance a car and

load weighing fourteen tons ona five per cent grade. The
. 33
two gears must each transmit 830 X 2? = 13201bs. torque

at a speed of say 560 ft. per minute. FEven this moderate
grade gives a strain well up towards the limit for cast iron
gears of 5 in. face and 3 diam. pitch (the ordinary dimen-
sions). 1320 lbs. would give us an ultimate fibre strain of
about 2300 lbs. per square inch with a new tooth, and on a
tooth worn down nearly to the limit, nearly three times
this amount, or about 7000 lbs. per square inch. Wilfred
Lewis estimates the safe working strain for cast iron gears
at this speed (600 ft. per minute) to be 4000 1bs.!

All this is legitimate strain to be encountered on al-
most any road any day and many times a day. There are
several ways in which the gearing is liable to encounter the
undue strains. Ordinary practice permits an axle very
perceptibly sprung to remain in service. This gives a
double addition to the strain. There is a change in the
distance between centers of gear and pinion and a move-
ment out of parallel of the shafts supporting them as well.
The conditions result from the wear of armature and axle
bearings. The ordinary allowed wear of 4 in. in axle and
+% 1. in armature bearings will permit the two shafts to
assume an angle of 0°® 18" with each other, amply sufficient
to bring the whole strain on one end of the gear teeth in-
stead of distributing it along their entire length.

In addition to the above abnormal strains, we have
still another, the most severe of all, namely, reversing the
motors with the car in rapid motion. Just what this strain
can amount to it would be difficult to estimate. It is lim-
ited only by the adhesiont of the wheels to the rails and
under the conditions ordinarily obtaining when a car is
reversed at full speed, sand is applied freely to one rail.
Twenty per cent adhesion on a dry rail without sand is a
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fair figure. ‘The application of sand will fully double this
figure. If, then, we again suppose a car and load to weigh

fourteen touns, one rail to be dry and the other sanded, we

get 4200 X 33 — 6600 1bs, strain on the teeth of each gear!
: 21

Is it any wonder that something gives way under a strain
of this magnitude? 6600 lbs. on the gear means an ulti-
mate fibre strain of 16,0001bs.per square inch on a new pinion
and 12,000 1bs. per square inch on a new gear, while, as stated
before, the reduction of thickness in the teeth by wear
will raise this ultimate fibre strain to fully three times the
amounts named.

It becomes evident in view of the considerations enum-
erated above that the ideal material for gearing should
combine the qualities of hardness and toughness. It should
stand 60,000 lbs. per square inch tension and should show a
good percentage of elongation before breaking. At the
same time it should be a metal which pours freely and
castings from it should be regular and sound. Under the
tool it must cut perhaps not freely, but without special difhi-
culty.

A gear must be of high grade workmanship if it is to
give good service. KEvery irregularity in the cutting means
additional weai. A maximum variation of o0.002 in. is
readily attainable with milling machines and several mak-
ers produce gears whose teeth fal. well within this limit.

To avoid undue expense in replacing gears careful
consideration must be given to the location of the bolts,
size of the bore and keyway. Here again (in bore and
keyway) a variation of 0.002 in. gives the manufacturer
ample allowance.

Determination of the qualities of a gear are difficult.
It must be by the practical service test that it is finally
judged. But as a method of determining the value of a
new article the practical service test is open to many objec-
tions. How many roads can tell accurately the number of
miles made by any equipment in a given time ? Yet to make
a comparison of results thisisabsolutely necessary. Again
the conditions of service are never absolutely the same on
two different equipments or, for the matter of that, on the
two ends of the same equipment. The time which must
elapse before results can be reached is another argument
against the service test. It is »oz that we want to know
the value of an article offered us, not six or eight months
hence when the conditions of the market are entirely al-
tered. It would seem, then, that service tests are mainly
of value when made on a large scale and lasting over con-
siderable time, and that we should have some simple way
of predicting their comparative results, This is true not of
gears only, but of all wearing parts.

‘That a gear should be sufhciently strong to stand the
maximum strain to which it will be subjected is the first
and greatest essential. ‘T'o get at the amonnt of this strain,
let us assume as before the maximum of 6600 lbs. to be
transmitted. Just here, for curiosity, let us estimate the
space in which a car and load weighing 14 tons and running
say 18 miles per hour would be brought to rest by retard-

ing force assumed. By substituting in the equation
& W v? |
S = gra when

S = the distance (in feet)
V= ¢ velocity (in feet per second) = 26.4

— ‘¢ retarding force at circumference of the wheels=

8100

W = ‘“ weight of load = 28,000 1bs.
We get S = 36 feet (nearly).
In addition, we should allow the motorman at least a
second to go through the operation of reversing and apply-
ing sand. In this time the car would traverse about
twenty-six feet more or the stop would be made in a total
distance of sixty-two feet. Or, in other words, in assum-
ing a strain of 6600 lbs. per gear we are allowing for a pos-
sible stop under conditions of high speed and heavy load in
sixty-two feet without failure of the gearing. Now follow

the strain down in detail to the consequent necessary di-
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mensions of the gear tooth or, rather, to the necessary
strength of the material with the dimensions of teeth which
practice has made universal.

The ordinary gear has an involute tooth of 3 diam.
pitch, an angle of obliquity of 1414° or 15° according to
the make of the cutter used in niilling the teeth. We have
four conditions to meet, namely, new gear against new
pinion, new gear against old pinion, old gear against new
pinion, and old gear agaiust old pinion. In the first case
we have simply to take the theoretical dimensions and from
them figure the strains.

Fig. I represents a tooth. In the case of the new
gear and pinion the pinion tooth would be the weaker, of

course. The following are usual dimensions:
14 Tooth New Pinion. New Gear.
a = .250 i1. 4, — 271 ms
b=.523 i = .523 be
f = .500 f = .541 ‘¢
e = .504 “ e = .672

These dimensions are measured from the tooth and, of
course, will not correspond exactly with those deduced the-

oretically. ‘They represent quite accurately however the
actual dimensions. It should
be stated before  going I(—-a—>|

further that the dimension e
is not the sum of the radial
lengths of the addendum and
dedendum but the distance £ v
from the top of the tooth to

its weakest point. In view

of theirregularities which ex- f
ist in the cutting it would not
be safe to assume the strain
on a new gear and pinion as
applied otherwise than at the
extreme end of one tooth. A few days wear will undoubt-
edly bring them down to better contact so that an assump-
tion on a worn gear and pinion of one-half the total strain
at the end of the tooth would be sufficient.

The lack of parallelism of the two shafts, again,will in-
crease the strain. In a five inch face gear the allowable
wear before assumed would indicate that a gear and pin-
ion in contact at one end might be o.023 in. apart at the
other. Such an extreme case would not be possible in a
new gear, as the back lash is not that much. Moreover, as
the gear wears, the tooth wears off at one end more than
the other, thus adapting itself to take the strain over its
entire face. Then, too, there is a certain amount of spring
in the teeth, especially if the gearing be steel, bronze, or
malleable iron, and this permits the strain to distribute it-
self over more of the face.

Practical results, as might be expected from these con-
siderations, show that cast iron gears or hardened steel pin-
ions are very apt to break off the corners of teeth, while
soft steel never fails in this way. Assuming then, that the
pressure is applied along the entire top of one tooth and
substituting in the equation

FIG. 1.—DIAGRAM OF GEAR
TOOTH.

M
=T y where

P = stress per square inch in the ultimate fibre.

M = breaking moment in inch-pounds.

I = moment of inertia of the cross section.

y = distance from the neutral axis to the ultimate
fibre,

We get for the new gear
Pzﬂ%&s—' X .270 = 19,957 lbs. per sq. in.
.0

and for the new pinion

P=23929 % 250 = 20,851 lbs. per sq. in.
.047
Obviously it is more good luck than good manage-
ment if we induce cast iron to withstand such strains as
those. 'They are far beyond what we can expect of it.
(70 be continued.)
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Power Distribution for Electric Railroads,

By Iouis Beri, Ph. D.

Il The Return Circuit. /

The outgoing circuit of an electric railway has just
been discussed in its more generat relations. Before invest-
igating the proportioning of the working conductors it is
necessary to took into the return circuit. Up to this point
it has been assumed that this is similar to the outgoing
system as it is in the case of motor systems in general.

In nearly all electric railway practice it has been the
custom to employ the rails and earth as the return circuit,
since the former are good counductors and mnecessarily in
contact with the car wheels, and the latter is as necessarily
in contact with the rails.

In a few cases two running contacts are employed as
in the double trolley system, some recent elevated roads,
and the like, but in most instances the total circuit of any
railroad consists of the outgoing system of copper_conduc-
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FIG. 17.—DIAGRAM SHOWING RELATION BETWEEN WEIGHT
OF RAIL AND EQUIVALENT COPPER.

tors and a return circuit consisting of the rails and their
environment.

Now the conductivity of an iron or steel rail is com-
puted with tolerable ease, but the rest of this heterogeneous
system is most uncertain. It consists of bond copper,
tarnished surfaces, iron rust, rock, dirt, dirty water, mud,
wet wood and promiscuous filth near the surface, and deeper
down all sorts of earthy material, and in cities various sorts
of pipes for gas, water, etc.

In the early days of electric railroading the resistance
of this strange assortment was assumed to be zero on the
theory that the earth was the conductor concerned and was
practically of infinite cross section. ‘This was shockingly
far from the truth and although data are rather scarce, we
may properly take up the return circuit piecemeal and see
what the actual state of things may be.

First as to the rails. Iron when tolerably pure is a
very fair conductor. Weight for weight it is, comparing
the commercial metals, just about one-sixth as good a con-
ductor as copper. Now a copper wire weighing one pound
per yard has an area of about 110,000 ¢. m.; hence an iron
bar weighing one pound per yard is equivalent to nearly
20,000 ¢. m. of copper, a wire between No. 7 and No. 8 B
& S gauge. This enables us at once to get the equivalent
conductivity of any rail neglecting the joinfs. ‘'I'he result is
somewhat startling, for since ordinary rail runs sixty
pounds per yard or more, the conductivity ofa pair of such
rails is equivalent to about 2,400,000 c. m. of copper, in
most cases nearly ten times the cross section of the out-
going circuit.
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The resistance of a copper wire of 20,000 c¢. m. is
roughly half an ohm per thousand feet. Hence the resist-
ance of any single rail in ohms is, per thousand feet

R — \i, where W is the weight
per yard. Or since two rails form the track

I

R= A
That is, if the rail used weighs sixty pounds per yard the
track resistauce is 5}, ohm per thousand feet. For con-
venience the relation between weight of rail and equivalent
copper is plotted in Fig. 17.

These relations enable one to figure the drop in the
track, neglecting joints, by the formule already given.
For this purpose the distance in the formula should be, of
course, the actual length of track, not the double length as
when a return circuit of copper is figured. Thus omne
would separate the outgoing and return circuits and com-
pute the drop in them separately. For simplicity it is
however desirable to make allowance if possible for the
return circuit, incorporating it in the constant of the form-
ula so as to make but a single calculation.

L | I J L
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The figures just given emphasize with tremendous force
the need of thorough bonding of the track in order to take
advantage of its immense conductivity. In the early elec-
tric railways this was terribly neglected, the bond wires
sometimes being as small as No. 6 and even of galvanized
iron. Bonding is of very various character. Its most
rudimentary form is shown in Fig. 18. In this case the
bonds merely united the ends of adjacent rails, each line of
rails being bonded separately. The improvement of Fig.
19 is quite obvious, for in Fig. 18 a single break compelled
one rail to carry the return load. The cross bonding of
Fig. 19 adds somewhat to the weight of copper required,
but ties the rails together so that no single break can be
serious and nothing save a break from both rails on the
same side of the same joint can really interrupt the circuit.
A very large amount of track has  been so bonded, al-
though at present the usual construction is shown in Fig.
20. The supplementary wire effectively prevents ‘‘ dead
rails.”” In modern practice the bond wires are often as
heavy as No. o000, and are generally tinned to prevent
corrosion. All joints in the wire are soldered and the rail
contacts made as perfect as possible. It is perfectly clear
that the supplementary wire is of little value as a con-
ductor compared with the rails, but it is of service in miti-
gating the effects of bad joints. In a few cases this supple-
mentary wire is reinforced by a heavy copper conductor laid
alongside the track and connected at intervals to the sup-
plementary wire as shown in Fig. 21. If the joints made
by the bonds and rail are very bad this extra copper may
be of service, but good joints render it quite unnecessary.
The value of the rails as conductors is so great that every
effort should be made to utilize them to the fullest possible
extent.
" The seriousness of the joint question may be seen by
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a moment’s reflection upon the data already given. There
are about thirty joints per thousand feet of rail. ‘This

means sixty contacts per thousand feet between rail and
bond, in addition to the resistance of the bond wire itself.
Now, the resistance of a sixty pound rail per thousand feet
is, as we have seen, only ;44 ohm, in decimals 0.0083. If
there should be even one-ten-thousandth of an ohm resist-
ance in each joint between bond and rail, the total resistance
would rise to 0.0143 ohm per thousand feet. Addto this, the
actual resistance of, say, sixty feet of bonding wire No. o,
and the total foots up to 0.0203 ohm, more than doubling
the original resistance. If the joints were here and there
quite imperfect, as generally happens, the true rail resist-
ance might easily be increased far more.

One would be thought lacking in common sense who
needlessly doubled the resistance of an overhead circuit,
but in the rail circuit far more atrocious blunders are only
too common. A few years ago it was frequent enough to
find bond wire simply driven through a hole in the web of
the rail and headed on the outside. Fortunately, the need
of care here is 1ow better realized and in the last few years
the name of the rail bond is legion. Most of the contacts
are modified rivets, not infrequently supplied with some
sort of wedging device to ensure a tight contact. They
are, most of them, good enough if properly applied, but a
careless workman can easily destroy the usefulness of even
the best bonds. A few of the many varieties in use at the
present time were illustrated in the STREET RAILWAY
JOURNATL for March, page 188. The bond contact proper
is generally quite separate from the bond wire and is often
given a greater cross section than the latter, to ensure an
ample contact with the rail.

As to the real resistance of a bonding contact, experi-
meunts, as might be expected, vary enormously. The re-
sistance of the bonding wire is, of course, determinate, but
that of the contact is most irregular, varying with every
kind and size of bond and with the thoroughness with
which the mechanical work is done. No part of electric
railway construction deserves more careful attention. Cull-
ing half a dozen values of contact resistance from various
experiments we get the following table:

Single bond contact.
R = .0008 ohm.

‘Y = .00045

= .000005

= .00028

0
[

¢

= ,000I
= .00006

As nearly as may be judged, the resistance of a single
contact, carefully made, can be counted on to be consider-
ably less than .oor ohm. With bond plugs of large surface
well set, it would seem safe to count upon a resistance not
exceeding .0002 ohm. per contact.

The bonding wires should be as short as can be con-
veniently handled. If the work is properly prepared for,
there is no good reason to have more than a foot of wire in
the bonding connection, although more is frequently used.
As to size, there is little reason for using anything smaller
than No. ooo or No. oooo. With abouta foot of No. oooo
at each joint, aud thorough contacts carefully made, the
resistance of bonds ought to foot up about as follows per
thousand feet.

‘¢

66 bond contacts = .o132
33 ft. cooo wire = .00165

Total 0.0148 ohm.

This is a little less than double the resistance of a thousand
feet of sixty pound rail and corresponds well with actual
tests of well bonded track. It is quite near the truth to
assume that under average circumstances of good construc-
tion the bond wire and contact resistance will aggregate
about twice the resistance of the rails themselves.

As regards the earth there is great misconception both
as to its conducting power and the part it takes in modify-
ing the rail and bond resistance which we have just been
considering. Outside of the metals there are no sub-
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stances that have even fair conducting properties. That
is, all other so-called conductors are very bad compared even
with a relatively poor conductor like iron., For example,
carbon in the form of graphite or gas cake, usually consid-
ered a very fair conductor, yet has several hundred times
the resistance of iron, while nitric acid and dilute sulphuric
acid, the best conductors among electrolytes, have many
thousand times the resistance of iron. ‘The acid last men-
tioned has a specific resistance of about o.4 ohm. for a
cubic centimeter, while the resistance of a cubic centimeter
of iron is only 0.00001 chm. Water, even when dirty as it
is found in the streets, would show a specific resistance of
1000 ohms or more. Farth, rock and other miscellaneous
components of the ground are even worse, so that it is at
once fairly evident that it would take an enormous con-
ducting mass even of water to approximate the conductiv-
ity of a line of rails.

Even in theory the mass of earth really available for
conducting purposes is somewhat limited, for if a current
be passed between two earth plates, the current density de-
creases very rapidly as the lines of flow depart from the
direct *path- between the plates. It has long ago been
shown too; that when such a current is established be-
tween, let us say, a pair of metallic balls sunk in the earth,
the resistance of the circuit does not vary much with the
distance apart of the terminals, but depends greatly on the
surface of the ground connections. Numerous experiments
too have shown that the earth is so heterogeneous, so
broken up into strata of varying conductivity, that the
current flow takes place mainly along special lines, the
general mass playing very little part in the action. If, for
example, a ledge of rock is in the line between earth plates,
save for possible crevices filled with water, it is practically
a non-conductor.

At various times and places the value of a true earth
return for railway and similar work has been thoroughly
tried and has uniformly been found to be practically 7.
In two cases the ground plates were sunk in considerable
rivers which formed return circuits for lines in each case
about four miles in length. ‘The ground plates themselves
were of ample area, in one experiment, several hundred
square feet, and gave every opportunity for good contact
with the water. 'The applied voltage in each set of ex-
periments was 500 to 550. ‘The resulting currents were
insignificant and the resistance of the earth return proved
in one case to be about 85 ohms, in the other but a few
ohms less.

In another more recent experiment the terminal sta-
tions were about 3000 ft. apart. An attempt had been made
to use an earth return for a motor circuit, with the usual
result, and the failure led to investigation. The experi-
ment was arranged as in Fig. 22. At A and B were care-
fully arranged ground plates in duplicate. One of ‘each
pair was sunk in a well, the other imbedded in a mass of
iron filings in damp earth. At1, 2, 3, 4, 5, stations 500
ft. apart, grounds were made by driving large iron bars
deep into the earth. The voltages employed were vari-
ously from 60 to 150 volts direct current and alternating
current from a small induction coil. The results were
nearly coincident in all the sets of experiments and showed
the following curious state of affairs:

Stations. Res. ohms.

A. B 92.4 Ground plates alone.

A..B 121.0  Well plates alone.

A..B 66.8  Well and ground plates both.
A. .1 201.6

A 2 374.0

A. .3 92.

A. .4 506.3

A. .5 180.0

The resistance is evidently not a function of the distance
nor of anything else that is at all obvious. The only
feature that is what might be expected, is the tolerably
regular effect of putting both sets of earth plates in parallel
as exhibited in the first three lines of the table. The re-
sistances at the intermediate stations show how hopeless
it is to predicate anything of earth resistance except that
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it is too high to be of any practical use save for trivial
currents such as are employed in telegraphy.

These experiments are in keeping with many others,
all tending to show that unless on a very small scale the
earth is nearly useless as an electrical conductor. Asa
conductor in parallel with a pair of heavy and swell bonded
rails, the earth is hardly to be seriously considered at all.

Imagine the stations A and B, Fig. 22, to be
connected by a track consisting of a pair of sixty
pound rails thoroughly comnnected and put in
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Thus it is that while ground plates along the track
according to early usage are insignificant in modifying the
conductivity of the return circuit, there may be, if the
rails are poorly connected, very perceptible flux of cur-
rent from the track to, for instance, a water main running
parallel to it and but a few feet away. Fig. 25 shows this
state of things. Let A B be the track and CD a water

.

parallel with the circuit via the earth connec”
tions, At best this has a resistance of 66.8

N
ot

K\

ohms while that of the track should be at worst
only a few tenths of an ohm. Following the
ordinary law of derived circuits, it is clear that the
current returning via the earth is only a minute
fraction of one per ceut of the whole. If the
track could be continuously in good contact with
the earth thiroughout its length somewhat more cur-
rent might be coaxed into the earth return by taking ad-
vantage of all the fairly conducting strcaks and strata. But
in practice, track is so laid that it is not in good electrical
contact with the earth asa whole. Fig. 23 shows in sec-
tion a type of track construction which has becn very
widely used. ‘The rail is laid upon a longitudinal stringer
timber to which it is spiked firmly. The stringer is secured
to the cross ties by angle irons. ‘T'he ties are well taniped
with clean sharp gravel which is packed around them and

the stringer, and forms a foundation for paving of block

1 2 3 1 5 .
A 2 B

FIG. 22

granite set closely in upon the rail. Here the material in
contact with the rail and surrounding it for some space is
very badly conducting except when the track is flooded.
Fig. 24 shows another track construction, which would
appear to give even worse conduction between rail and
earth than Fig. 23. 'The rails are here supported at each
tie by cast iron chairs, without an intermediate stringer,
and the ties are set in concrete, while rail and chair are
surrounded by coarse gravel on which the paving is laid.
In no modern track is the rail in contact with better con-

ductors than hard wood, gravel or stone. Consequently
U i e
7 I A
7 'y 4 7
% % y

FlG. 23.

there is very little tendency for current to be shunted from
rails to earth, unless the former are very badly bonded,
for the paths in derivation are bad and there is little differ-
ence of potential between any two points of the track to
impel branch currents of any kind. Of course, if one at-
tempted to use the two rails as outgoing and return leads,
the condition is wholly changed, for the full difference of
potential then would exist between two neighboring rails
and there would be a very large amount of leakage. In
fact, if there is any considerable difference of potential be-
tween the rails or between them and any other conductor,
there will be a perceptible flow of current, even through as
bad a conductor as damp gravel if the path be not too long.

-
=
=

main half a dozen feet below the level of the track. ‘The
resistanice between any points of A Band CD isat all
times considerable, owing to the high specific resistance of
the material between them, but the area between A B and
CD in a long stretch of track is so enormous that if the
fall in potential in A B is not very slight indeed, there will
be a considerable flow of current into and along CD. To
take a concrete example, let A B be twenty rods long, and
suppose C D to be a foot in diameter and six feet distant
from A B. ‘The area of material in totally direct circuit

B

( D
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would probably be a strip roo metres long and not less than
a metre wide. Such a strip would contain a million square
centimetres area and we then have to compute the resist-
ance of a block of bad conductor a million square centi-
metres in section and perhaps averaging 200 cm. long.
This we can regard as built up of amillion strips, each one
centimeter square and 200 cm. long connected in parallel.
The total resistance would then be the resistance of one such
strip divided by 1,000,000. In fact the resistances of
these elements would be very various and the currents
would flow in all sorts of irregular lines, but we are deal-
ing here only with the average result. Suppose the ma-
terial has a specific resistance of a thousand ohms per cubic
centimetre, then the resistance of one element swould be
200,000 ohms, but the whole mass would have a resistance
of only one-fifth of an olun; hence if there should be between
track and pipe a difference of potential of ten volts, an
amount sometimes exceeded in real cases, there would be
within the distance considered a flow of fifty amperes be-
tween track and pipe.

As large pipes may weigh several hundred pounds per
yard, it is clear that their conductivity cannot be neglected,
although in most cases it has no noticeable effect on
the resistance of the system. In any case, these extra-
neous metallic conductors cannot properly be counted as a
part of the circuit, except under very unusual conditions,
since flow of current to them is highly objectionable, as
will presently be shown.

To sum up the matter of earth return, properly so
called, the earth, so far from being a body of high con-
ductivity, useful for eking out the carrying power of the
rail return, is, for most useful purposes, to be regarded al-
most as a non-conductor. Its specific resistance is so high
and irregular that it is of no value as part of the return
circuit, while its conducting power in great areas comes
into play only in an unpleasant and troublesome way. For
all long lines of railroad and for many small street railway
systems, the earth may be left entirely ont of account, and
in large street railway systems it is generally a source of
anxiety. In the early days of electric railroading quite
the opposite view was often held and roads were constructed
accordingly. In reality the bonding was then so generally
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inefficient, that perhaps even the earth may have improved
the general conductivity. Experience has shown however
that the view here presented is the correct one, and the
realization of it has done much to improve general prac-
tice. Possibly interference with telephone circuits did
much to prolong faith in the earth as a conductor, but the
telephone deals with millionths of amperes, which are quite

insufficient for operating street cars.
—_————elp ¢ O C——

Street Railway Rolling Stock.

By W. E. PARTRIDGE.

1'7.—Car Posts.

Among the most important members of the car frantes
are the posts. In fact upon these come the most severe
strains to which any part of the structure is submitted, ex-
cept perhaps the sills. In the box, or closed car, posts are
of two kinds, those for the corners and those betwveen the
windows, or the intermediate posts. The corner posts
should have nearly as great a cross section as any timber
in the car, the reason for this being that they
are submitted to exceedingly severe strains,
they have to receive a large number of bolts
and fastenings and they are, at the same
time, of such a curved shape as to be essen-
tially weak when cut from straight timber.
The general form of the corner post is seen in
Figs. 1 and 2, while Figs. 3 and 4 show the
form once common in the horse car. The
accompanying engravings are 1nade from
photographs showing both sides of posts of
different kinds, two views having been made
wherever one side differed from the other.

The curious forms in whichh posts are
found are the result of several diverse condi-
tions. The first of these is the curved side
of the car. ’This is, as we have seen in a for-
mer article, a mnecessity to secure strength
against strains in all directions. At first sight
it would seem that a bent timber would be
more easily worked into the required shape
and present greater strength, but there is
another condition to be met, namely, that
there must be, in every case, guides for the
sash of the windows, and usually for the
blinds as these must move up and down in
nearly straight lines and cannot of themselves
be curved to suit the curvature of the body.
Wide raceways bhecome essential, hence if the
post be cut from a plank or a heavy stick of
timber and suflicient width of raceway secured
to allow the windows and blinds to slide into
position behind the seats, the intermediate or
window posts become little more than plank of considerable
depth set on edge across the car. Although all of them
are cross grained at their lower extremities, yet the depth
of timber becomes so great that breakage of a post is not
common at the point where it is seemingly the weakest.

A few builders looking to the economy of timber have
cut down the sizes of their corner posts reducing them to
mere four inch sticks. The result has been disastrous to
the car. Altliough very light and pretty in appearance
there was not a sufficient body of wood to obtain the nec-
essary fastenings for the numerous rails, belts, panels and
timbers which must be secured to them.

At the bottom the post must be fastened into the sills
with as great a degree of security as is possible. ‘This is
done by means of the tenon shown in all of the engravings.
A draw pin is usually driven through this, and additional
security 1s obtained by one of several methods. The first
and most generally adopted method is that of a strap or toe
bolt. As shown in Figs. 5 and 6, the strap hooks into the
post, the flat of tlie bolt is fastened by a couple of screws
or bolts, and the shank takes a nut on the under side of
the sill. This form of construction is almost universal
with the window posts, See Figs. 10, 11, 12, etc,

FIG: T
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Another method of construction is employed in some
of the best shops in the country. It is to use a special
malleable iron angle piece to hold the foot of the post to
the sill. It has the additional advantage of increasing the
stiffness of the construction, while at the saine time it pre-
vents the post from lifting or moving. Fig. 13 represents
the malleable iron angle used by the Jackson & Sharp
Company. With them it is employed not only on the
foot of the posts, but also to secure the posts to the rails.
In the end of thecar there are four or more of these
angles or knees. ‘The Brill Company employs the bracket
shown at the bottom of a post in Figs. 8 and 9. This has
a web crossing the angle which insures great stiffness.
The material used for these pieces is malleable iron, and
they are frequently adapted to use in various portions of
the car where the timbers are likely to experience open
and shutting strains.

The function of the window post is like that of its
larger neighbor, the corner post, a complex one. First and
foremost it must hold the side of the car in shape, prevent-
ing it from coming inward. TIts next office is to hold the

FIG. 2.

FIGH3: FIG. 4. FIG. 5. FIG. 6.

FIG. 7.

rails or belts which pass along the whole side of the car,
and with the posts and ribs complete the frame. It must
also carry the roof and the plate and form guides for the
windows and blinds. Incidentally the posts form a support
for the rear of the seat and the seat back. Theoretically,
tliey should be thin and deep. They are so perfectly se-
cured against side strains that the latter are rarely if ever
considered in the framing of a closed car.

There are many details of construction which are of
importance, and which contribute to the durability of the
car. For examnple, in the posts, shown in Figs. 11 and 12,
which are those of the Laconia Car Company, a wedge
shaped piece is seen just at the middle of the post, which
comes just at the bottom of the window and on the top of
the window rail. A portion of the corner of the sash has to be
removed in order to allow it to close entirely. The object
of this is the seemingly trivial one of closing the angle in
such a way that water will not stop at this point, but flow
away. Where the rails come down squarely to the win-
dow Dbelt, without this angle in the finished car, they are
usually cut away so as to prevent the few drops of moisture
finding lodgment at this point. The finish of the upper
end of the window post is very varied. The two extremes
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of practice in fastening the plate to the post are shown in
Figs. 12 and 7. Fig. 12 las a plain tenon, and is fastened
to the plate by the draw pin. This is, perhaps, one of the
commonest forms. The Jackson & Sharp Company cut-
ploys an entirely different method. It uses what is prac-
tically a double tenon (see Figs. 1, 2 and 7), and the plate
is not only mortised, but halved upon the post. The
double tenon is also used upon the corner post.

Another neat detail of construction with the posts
of this company will be seen in the method with which
it applies the window rail. The outside strip which pre-
vents the window from falling out is moulded, as usual, on
the post itself. To prevent its being split away in case of
ice or dirt at the window rail, this piece is continued down-
ward a short distance, and the window rail mortised to take
the projection. When the rail is put on to the post it is
wedged upward into place, so that as the rail projects out-
side of the post this portion is protected from slipping.

FIG. 9. FlG. 11.
WINDOW AND CORNER POSTS.

FIG. 8.

ElGH 122

The Brill Company’s post, shown in Figs. 8, 9 and
10, has a single tenon. They halve the plate and letter
board upon the post. The posts shown in Figs 3 and 4
are of the old horse car type, from one of the best makers
in the country. The head of the post is left of full width,
and a carlin is let into it. The head of this post is also
recessed to take the end timber or door head and the upper
end panel. Posts of this construction, even under the
most adverse circumstances, have lasted in perfect condi-
tion for sixteen or twenty years. In tearing down one of
these cars recently, the posts were found as firmly bedded
in the sills, and as solidly connected to the plates and car-
lins, as on the day they were turned out of the shop.
Usually posts of this style had a broad, tapering chamfer
on the inside corner. This extended from the top of the
window to the level of the seat back. It was used to save
weight, the post being amply strong at this point.

The Wason Company uses a construction differing
somewhat from any of those shown. Its plate is prac-
tically composed of three pieces, one upon the top of the
posts with one on each side forming a sort of box, as the
two side pieces are boxed upon the post. It succeeds
with a very light construction in obtaining an unusual de-
gree of strength. See Fig. 14, which is a diagrammatic
view of the general arrangement of the timbers.
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As the depth of the posts is increased the thickness
can be reduced, but whatever thickness of window post
may be used one thing may be regarded as certain, those
parts should not be made too few in number. With the rage
for large windows the number of posts has sometimes been
reduced to four, and in a few instances to three on a side.
Such a construction might possibly be practical if the end
posts should be enlarged sufficiently to hold the roof and
at the same time could be braced both across and length-
wise of the car in such a way as to completely support the
top weight. With the leavy roofs which are now in
fashion, with thec additional weight of the trolley stand,
this appears to be out of the question. While large
windows may be desirable, durable cars are perhaps more
profitable to the road, and it is better to sacrifice a little
glass for the sake of making the posts practically secure
botl above and below.

Something might be said in regard to the materials
for posts, but this is almost unnecessary, because ash is
nearly, if not quite universally used for the purposc. It is
light, strong, stiff and durable when kept dry. Oak has
been proposed for posts, but it is heavy, though strong,
and might be objectionable on account of its great elas-
ticity. TLong leaved Southern pine is stiff,
strong and heavy. It is a more brittle wood
than ash and, weight for weight, can hardly
compare with it. Perhaps the principal ad-
vantage of ash is that it can be always ob-
tained of good quality, sound and free from
knots, and its strength can be depended up-
on with a certainty that is lacking in almost
any other wood. ;

It should be noted that the modern <
tendency to straighten the post is not a de-
sirable feature. The curved sides of the car
impart a great deal of stiffness to the form,
and for all work where the body must be
supported on four wheels, stiffness of struc-
ture is an essential feature which, unfortu-
nately, is not obtainable by trussing. In
general, the post which has the fewest deep
scores cut out of it will be the best. While
the rails may be halved upon it, they should
not materially diminish the cross section of
the post, and their depth vertically, rather than their hori-

' zontal width, should be relied upon to give them strength.

The belt or guard rail coming outside of the frame and
panels provides a great additional strength and relieves
the designer from the necessity of making a deep cut into
his posts.

Something perhaps should be said in regard to door
posts. These, however, are usually little more than the
stiles of paneling. They possess little strength and de-
pend for this largely upon the tie rod which goes through
them.

© » G

Skeleton of Eighteen Foot Closed Car With
Names of Parts.

The inset between pages 230 and 231 contaius another
valuable diagram similar to that published in the STREET
RarL,wAy JourxaAl, for October, 1895, obtained by us
through the kindness of the Brill Company, showing plan,
elevation, end view and diagrams of framing of a single
truck eighteen foot car. The names of all the parts of
this car used in its manufacture are also given and will be
of considerable use to those having occasion to order pieces
to replace those broken or worn out in service.

It is always a good plan to have illuminating gas in a
station. The practice will prove useful in case of accident
to the electric current. It is especially desirable to have
one or two burners on the switchboard, and one of these
should be kept lighted and turned down low. A sudden
short circuit or accident to the machinery at night might
leave the station in darkness at a titne when the throwing
of a switch would prevent the breaking of a flywheel, and
the light would then prove very desirable.
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LETTERS AND HINTS FROM PRACTICAL MEN.

Power Station Records at Trenton.

THE TRENTON PASSENGER RAILwAY COMPANY.
TrENTON, N J., Mar. 16, 1896.
EDITORS STREET RAILWAY JOURNATL:
Enclosed please find a table of information concerning
our power station results during the past year. I can-

tric system devised by the company’s engineer A. N.
Connett, are particularly valuable at this time. The figures
cover the cost of propelling, heating and lighting cars and
are for the month of January, 1896. ‘The cars are run in
trains of two, and are sixteen feet in length.

POWER STATION EXPENSES.

not give you the cost as to horse power at our station asall Engineers . . . $183.52
our calculations are made on the mileage basis. Firemen . 121.50
In regard to oil, we filter it but once. At present we Other labor .. . . . . 147:49
. Sk gl - : . Tool repairs and renewals . 45.45
are using Clarkson & Ford’s “ Banner A’ cylinder oil and Oil and oaste. D 6240
the Bosshardt & Wilson ¢ Cardinal A’ engine oil. Water . . . . (nothing)
The item of “‘ superintendence '’ is a division of the Fuel. . . . . ... 537.00
salary of our electrician betwecn the respective departments Ib)‘“gme e € 58.03
ynamo repairs. . . . . 1.60
of our road. L. . . . Boiler repairs . s ow s s s .60
The cost of our station includes, in the winter time, the Switchboard and wiring . 19.27
heating of our cars and in the summer time the lighting of Condemser . . . . . . ... .. ......... -30
our park, in which we have twenty arc lights. LU 1.67
. - - o Miscellaneous. .30
We use, at the present time, bituminous coal. During -
a part of the year we used anthracite. You will find this Total . . . $1,179.04
POWER STATION RECORDS OF THE TRENTON PASSENGER RAILWAY COMPANY.
For THE YEAR ENDING DECEMBER 31, 1S9s.
o T *77’« 1‘-&—4'—"-0—:-': 7’_,‘ © a | | o o P R ) e 2 |
cor | Sp282% E2 3 5 8|2l g3 efle¥ea gof eyl
Month Ry 2ol .|vEl 99 .2 Oilers| § &8 24 23 5EEE | Tuel | B g% Light £8 | 5=
Mileage | 50O B E B &E = IR G S o0l & S5 £EEs oo és 2
0 AVlEag e8| J 20 ISR 1 IPORSS Y i e G %5
January . 108,975 4644 2 40.00 120.00 85.00 85.00 40.66 6.39 3.70 10.00 954.04 139.38 6 [ 1.3
February . 91,327 3934l I 2 36.92 110.72 73.84| 83.04 28.81 9.89 44.79 811.67 59.57 6 1.4
March . 112,393 : 3;?% 2| 4 40.88 122.67 81.75| 91.94 72.76 14.12; I1.70 4.40 3.68 962.94 161.36 6 8.18 1.3
& o |
April. . 115,236}'7 ;f;g 2| 2 49.55 118.69 79.12 90.23 74.80 8.27| 8.5620.45 671.36| 147.64  II.17 I.I
May . 121,217 )! i‘??)% 2| 2| 50.88 122.70 S1.75 9I.41 37.05 26.47| 4.05 I.50]| .67 ‘ 703.53 90.30 I1.98 16.75 I.
June . . 124,336 3304l I 2 | 49.56 118.71 83.05 88.97 62.50 6.56| 7.52 20.001 10 3.28| 728.50 102.45 6 8.15 I.1
July . . 134,928} 2&2]’? 2| 3| 50.87 126.61) 86.85 9I1.93 33.75 9-59, 3.70 .40; 28.13| 544.18| 120.96 | 13.67| 23.13| .8
August. . | 132,540 278b 3 4  50.88 122.67| 86.84 9I.94 3S. ,5! 23.82| 73.13) .40 5.50 808.25 124.68 6 19.08 1.1
September| 126,306 272b 3 6  49.55 118.72| 83.93 S8.97 38.12] 7.77| 3.70 1.63‘ 3.45 791.15 125.85 1I1.46| 20.56| 1.1
October . | 127,562 281b 50.88 122.67| 86.96  91.94 38 /5 28.4€| 6.56 t S.04 819.56  44.57 13.91 40.42| I.I
November | 117,791 271b 2 2 | 49.56 118.7I| 84.04 88.97 3 7.50| 7.30| 27.98| 7.50| .92 786.88 103.85  6.28 19.88| 1.1
December.| 121,308 314b 1 I | 50.87 122.68| 86.85 9I.94 38.75: 7.50| 24.70 26, 03‘ 1.25 9I1.95 95.53 1I2.1I0 26.85‘ I.1
Total. . . 1,433,919 3,795 19 30 §70.40 1,445.55/999.95 1,076.281542.20{152.50 218.09 92.31119.93 35.09/9,492.01 1,316.14 110.17‘183.00: 1.1

indicated in the coal column. Our coal costs us $1.90 for
anthracite buckwheat coal and $2.65 for bituminous.
There is greater economy in handling the bituminous
coal. In estimating the cost of coal per month we add
twenty-five cents a ton for wastage, but every three or four
months we take an account of stock of our coal to see if we
have overestimated the waste. We took account of stock
last year in April and in July and you will notice the drop
in these months of the cost of fuel.

Our road is thirty miles long and we have few grades,
but those we do have are very sharp, running as high as six
per cent.

The figures that I give you in this table are absolutely
accurate. They represent every penny spent at our power
house during the year 1895.

Yours very truly,
Hrxry C. MooRrE, President.

———tl + &

Operating Expenses of the Conduit Electric Road
in Washington.

The following interesting operating statistics of the
Ninth Street line of the Metropolitan Railroad Company,
of Washington, which is in operation by the conduit elec-

CAR AND EQUIPMENT REPAIRS.

Miscellaneous labor .. . . . . $ 66.43
Brakes and brake shoes . . . . 43.83
Controllers . . . . . . . . 28.84
Miscellaneous repairs . . . . . . . . . 99.89
Plow repalrs s = - & v s e s e 125.37
Wheelsand axles . 34.80
Fenders o o « o o - - s 32.45
Miscellaneous car repa1rs 101.66
Carwiring . . . . . . . . . . . . ... 42.50
Tool repairs and renewals . . . . . . .. ... 11.69
Armature repairs . 56.87
Field repairs . . . - 10.68
Journal brasses and b&armgs S 43.47
Miscellaneous armature repairs 52.25
Snow sweepers and sand car repairs . 125
Heater repairs, . . . o0 0 0
Painting and \armshmor o 103.65
Miscellaneous. . . . . . . . . . . ... 56.73
Total . . $ 924.48
GENERAL RESULTS.
Motor car mileage . . . 95,696
Train car mileage . . . . . . . A 95,696
Train mileage. . . . . PR & o 95,696
Average cost per train mile . . ... L. $ .0927
Cost of power per train mile . . . . $ .or1g
¢ ¢ car and equipment repairs pur train mile . . $ .0096
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Total kilowatt hours . . . . . . . . 113,355
‘¢ per train lllllL _— 1,185
Coal per kilowatt hour. . . . . . . . . . 3.91bs.

Power Station Records in Philadelphia.

- ——

~ 3 . .
The accompanying figures give the power station

records of the Hestonville, Mantua & Fairmount Passen- ~

}er Railway Company, of Philadelphia, for the last four
mounths. The power station of this company was described
in full in the STREET RAarrwav Journarn for October,
1894. In the steam equipment there are four Greene tan-
dem compound condensing engines directly connected to
four G. E. 400 k. w. generators running at one hundred
revolutions per minute. ‘There are eight Babcock & Wil-
cox water tube boilers of 250 1. p. eacli.  Coal is received
at a wharf adjoining the company’s station and is conveyed
by coal handling machinery to the boiler room. The price
given for coal includes that of its transportation. The
steam required for operating the feedwater pumps which
take water from the river is taken from the boilers and the
cost of generation is included in the fignres given in the
table.
The cars are equipped with electric heaters, which
were put into regular service about the end of November or
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enables the generating plant to be cut down to a capacity
equal to the average load instead of the maximum, and
the same thing applies to the fecder copper, as i1 many
cases the fecder copper saved more than pays the cost of
a battery. For this regulating work, in which the charge
and discharge are for very short periods, the capacity of
the battery installed can be very small, and the first cost is
consequently very low, and in work of this class deprecia-
tion of the battery is very small.

I am satisfied that if you give the matter a little
thought, and will work out for yourselves from data which
is easily available, you will come to the conclusion that
batterics instead of not being effective and economical for
the purpose referred to, are really the only solution of the
long distance electric railroad problem.

Very truly yours,
HerBERT L1ovp, Gen. Man.

[The conditions under which the Hamilton, Grimsby
& Beamsville Railway is operating are peculiar. The
road is eighteen miles in length and runs straight away
through a farming and vineyard country. Its equipment
consists of eight double truck cars, and trips are made
hourly durmg the day. The station is operated with com-
pound condensing engines and is located, we believe,

POWER STATION RECORDS O THE

HESTONVILLE,
PASSENGER RAILWAY COMP! X\ Ve

[
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November. . . 337,33 | 1,478,400 4.35 49,280 5%
/|
December . 431,119 1,859,200 | 4.31 59,652 715
January . . . 455,510 5,948,800 | 4.29 | 62,864 61
February . 405,410 | 1,747,200 | 4.30 | 60,248 | 6

MANTUA & FAIRMOUNT

Cost per 24 hours.

ek T TS
g5d 1922 g 2 y .
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6% 11 | $42.350 | $2.20  $2.08 |£ .610%39.020 | $86.26
|
8 14 51.250 2.84 2.56 .770" 39.156 96.576
|
7% 4% ; 54.022 2.60 2.40 798 39.156 98.976
6% 17 ‘ 51.757 2.40 2.08 .935i 39.123 96.295

the first part of December. This was the principal reason
for the large increase of coal consumption.

The figures on cost are estimated upon the following
prices paid by the company for material:

Coal per ton of 2240 1bs. delivered in the fire room . $1.92%

Cylinder oil per gallon . .40
Engine oil per gallon . 32
Waste per pound. 054

—_—— el +@ > Em—————————

The Storage Battery as a Regulator of Voltage
on Long Lines.

THE ELECTRIC STORAGE BATTERY COMPANY,
PurrApgreura, Mar. 12, 1896.
EDITORS STREET RAILWAY JOURNAL:

In your March issue, I notice a letter from Charles J.
Myles, president of the Hamilton, Grimsby & Beamsville
Electric Railway Company, asking for your opinion on the
advantages to be derived from the application of a storage
battery as an auxﬂlary to a long electric railway.

You state in reply, editorially, that the use of storage
batteries in such a way would not be effective or eco-
nomical, but fail to give a single reason for such a state-
ment.

As a matter of fact, there is no more effective or eco-
nomical way of meeting the difficulty under which Mr.
Myles’ road is operated than by the use of storage bat-
teries. ‘The use of boosters is only a palliative, and the
other method you suggest, of running at high statiou volt-
age, so as to allow for drop in the long feeders and using
resistance in short ones, I think any one who gave the sub-
ject any thought would condemn at omnce, as being cou-
trary to all good business and engineering practlce

A storage battery installed at the end of the feeders

somewhat near the center of the road. On such a road
the fluctuations of power at the station and through the
feeders would doubtless be very great, and the average
load would be so much smaller than the maximum that
any device, such as storage batteries, which are intended
to take care of all fluctuations above the average load must
necessarily be of large current capacity. It would be in-
teresting to learn from our correspondent some details as
to the required capacity and cost of a storage battery for
this particular service. Storage batteries undoubtedly find
a real field in regulating work of this general character,
but we would like further information as to whether,
under the specific conditions named, a sufficient commer-
cial advantage can be shown.—EDps. ]

4> E————————

Some Notes on Flat Wheels.

NEw Yorx, Mar. 20, 1896.
Some important facts in regard to the influence which
the use of sand has upon flat wheels have recently come to
my knowledge. As the figures are of general interest, I
give them, together with some additional calculations I
have made. Omne very large electric road, where there are

450 cars in service reports as follows, from Jan. 1, 1896, to
Feb. 20:
Wheels in forrepairs . . . . . . . . . . . .. . 1162
Wileels replaced . . . . . . . . . 212
Flatted wheels set aside for 1urrmr1mg . 960

On another road of a similar character, having 1235
cars, but with fewer lines though a very heavy traffic, the
figures from Jan. 1, to Feb. 26, were as follows:

Wheels in for repairs . < 52
Wheels replaced . . . < dd.
Flatted wlieels set aside for xe<r1mdmg ..... .8
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Upon the basis of the same number of cars, the figures

would be almost unrecognizable. ‘T'he smaller road would B 2g ——
have secured wheels at the rate given below, if its wear : !
had been as heavy as upon the larger one: 5 \ i =
52 for repairs would have been . . . . . . . . . . .322 3 g g
44 fit to replace would havebeen . . . . . . . . . . . .69 ?’@'ﬂ Sﬂ:’ﬂ
8 to regrind would have been. . . . . . . . . . . .264 °
Had the wear on the larger road maintained the same i ] ;
proportion as the smaller, the figures would have been thus: 3 | N a‘]
; H :
1184 for repairs would have been . . . . . . B e w187 i i
212 ‘“ replacement would have been . . . . . . . . .I58 )
950 ‘¢ regrinding e & e YO ' D‘J
%3 T
&

The larger road uses sand boxes and the men are free
to use sand for any and all stops. The 950 wheels are
those which are flatted by sand before their chills are so
thin as to make regrinding unprofitable. On the other
road the track is kept properly sanded by the use of sand
cars. No sand boxes are used and the result is shown not __
only in the actual wear of wheels, but in the small propor-
tions of those which are flatted, in such a way as to make
regrinding profitable.

I ought in fairness to add that the smaller road has
somewhat easier grades than the other. ‘The difference is
by no means as great as indicated by the figures. The
ratio is practically as 29 to 265.

Another of the larger traction companies has greatly
reduced its trouble from flat wheels by abandoning entirely ;
the use of sand boxes and sanding the track with sand ' =
cars. In good weather only certain portions of the line are
sanded. At times when the rails are greasy the whole line
is sanded. W. E. PARTRIDGE.

E—— S 2

Repair Shops of the Steinway Railway Company.

Bench:

=

Carfrnfer Sln/:.

Bench.

Lamler Storaje,

LonG Isranp Crry, N. Y., Mar. 13, 1896.

EDITORS STREET RAILWAY JOURNAL:

T'he accompanying diagram (see Fig. 1) will give you
a good idea of our repair shops. As you will see, they are
very restricted for the amount of work to be done. The
general repair room, which is about thirty feet square, con-
tains omne pit and one floored track, each having a capacity
of but a single car. Over the pit is arranged a stationary Fl
boom and over both tracks an overhead traveling crane. =
‘T'his crane is of the Yale & Towne design and is fitted with TS e wigE H
a two ton differential block and fall, and by means of this, £
an armature or other parts of motor can be taken from the
pit track to any part of the shop which is necessary, as for
example, to the winding horses, armature rack, or baking
oven, etc., but not to the lathe. In order to reach this, a A=
single rail, having a traveler carrying a block and fall, is ar- :
ranged to transfer an armature to the lathe. 3+

In this small room all repair to gears, gear cases, arma- E
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tures, armature bearings, axle bearings, replacing of wheels,
etc., must be done, in fact all machine repairs on an equip-
ment of seventy-five motor cars, excepting repairs to con-
trollers and brakes, which work is done in the sheds out- [
side.

Separating the repair room from the winding room, is
a low board partition over which armatures and field coils
can be easily swung. The winding room is arranged with
two winding horses for armatures, one hand lathe for wind-
ing field coils and a small baking oven. The latter is used '

~usippiny moy

1.—DIAGRAM SHOWING ARRANGEMENT OF MACHINERY, ETC., IN THE REPAIR SHOPS OF THE STEINWAY RAILWAY.

FIG.

almost altogether for drying out field coils, and is heated
by means of a series of German silver resistance coils wound
on a frame which slips in to the back of theoven. As this
is properly ventilated, it gives a very convenient and satis-
factory dryer for the coils. ‘There is also a long, horizon-
tal horse or rack, for storing armatures temporarily before
and after repairing. All spare armatures are kept on this
rack, as it has always been our practice never to allow ar-
matures to be placed upon the floor, or rolled about over it.

Across from the so-called winding room is placed the
power tools, which comprise one six foot Bradford lathe with
eighteen inch swing, used for turning bearings, commuta-
tors, etc., one Kelly fourteen inch shaper for cutting keys, ==-= ]
keyways, etc., one eighteen inch Pratt & Whitney drill
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press, one Mann speed lathe, one twelve inch emery
grinder and one ten horse power Eickemeyer series motor
which furnishes power to an overhead shaft which drives
the above tools.

The carpenter shop, a room added on at the back,
is 3o ft. X 45 ft. has, but a single track and room for but
one car, unless platforms and lioods are removed. This
room contains oue small circular saw, one band saw, one
4 in. X 24 in. planer, one mortising machine and one
grindstone. These are driven by a five horse power Eicke-
meyer shunt motor. There are four ordinary carpenter
work benches and omne glue furnace. This room and
equipment has been ample for ordinary carpeuter repairs
necessary.

Painting and varnishing is done in another room hav-
ing a single track with space for two cars. 'The black-
smith work is confined to a small building removed some
distance from the car and repair sheds. This is fitted out
with the usual line of tools found in such shops.

Owing to unusually easy access to the car wheel fac-
tory and shops, the replacing of wheels on axles has never
been undertaken by us. All wheels and axles are sent
away for renewals; but for this a wheel press and a boring
mill would have to be added to our above equipment of
shop tools.

It may be interesting in connection with this question
of repairs to give a detailed account of the repairs for one
year upon a double motor equipment furnished us by the
Walker Company.

The equipment in question was first put in service on
our lines in December, 1894. It wasimmediately fitted out
with patent adjustable track brushes and track scrapers,
and through the several severe storms of that season was
usually singled out from among the other cars for the task
of opening and keeping open the lines, running in some in-
stances day and night in this arduous work.

The Walker Company shortly began to send out a new
form of controller, changing at the same time the details of
car wiring. The equipment was changed in February, 1895,
to conform to the later designs, the controllers, field coils
and rheostat being replaced and other necessary changes
made in the car wiring.

All apparatus installed on the car at that date is now
in service, with the exception of a casting, of which I will
speak later, and the equipment has been kept in tlior-
oughly good condition by the following comparatively short
list of repairs necessary during the last twelve months.

Beginning with May 1, 1895, the list includes every
item for which, during that period, the car has been out of
service and in the shops.

May 4. New trolley wheel.
July 10. Armature bearings rebabbitted.
‘¢ Three new controller contacts.
¢« Controllers dressed up.
¢ Lightning arrester and fuse changed for stand and fitti ngs.
Aug. 16. New set brake shoes.
¢ ¢ New trolley wheel.
Sept. 7. Armature bearings rebabbitted.
SET8: Controller dressed up—Four new tips.
Oct. 18. “ “—Two new fingers.
‘“ 24. No. 1 niotor taken off.
Nov. 13. Commutator No. 2 motor dressed up.
‘¢ ““ Controllers dressed up.
‘“ 16. New trolley wheel.
Dec Io. No. 1 motor put back on.
Armature and axle bearings rebabbitted.
Jan. 1. (,ontrollers dressed up.
L ‘“‘—three new fingers, five new tips.
Feb. 1. New set brake shoes.
‘“ 29. New trolley wheel.
Mar. 15. Armature bearings rebabbitted.
The cost for maintenance of electrical equipment of
this car, for twelve months just past has been
Material. Labor.
4 Trolley wheels @ .75. . . $3.00 1 hour (v 221’ : o b 23
1 Commutator dressed. T < ¢ x23
16 Armature bearmgs lined.
15 lbs. babbitt (o . S 2o 60 . 13.50
2 axle bearings lmed o ‘oo 2.25

STREET RAILWAY JOURNAL.

237
3 lbs. babbitt (@ .18. . . . . .54 )
6 Controllers dressed. 12 hours (v .22% . . 2.70
12 Contacts (@ .07 . . . . . . .84
5 Fingers @) .20 . A 1.00
Total for material . . . $8.08 Total for Labor . $18.91

Total for material and labor . . $26.99.

There were no troubles with armatures, field coils,
gears or pinions.

It will be noticed that on Oct. 24, one of the motors
was taken off. This was on account of breaking of frame
of motor by striking a heavy stone protruding from the
pavement. ‘This accident was in 110 wise the fault of the
motor and has not been considered in the costs of mainte-
nance. The car operated with a single motor from Oct.
24, to Dec. 19, when the motor was replaced and the
equipment operated double.

The most noticeable features in the Ol)LI"lthll of these
motors are: first, strength and speed. ‘The motors start
very slowly and accelerate in speed very gradually from
notch to notch without the sudden jar or start sometimes
noticed. The speed is such that a schedule of six miles an
hour in the more crowded thoroughfares is readily made
on the third, or series notch, while on the sixth, or parallel
notch, with good voltage, seventeen miles per hour may be
maintained.

Second, the entire absence for so long a period of
all armature and field coil repairs, this being usually the
most expensive item in street car maintenance.

Third, that which accounts, in a great measure, for the
last, namely, an entire absence of grease, oil or moisture in
the interior of the motor. This latter feature we have
noticed particularly. ‘The motors have been opened and
inspected for the purpose after having been out thirty con-
secutive hours in driving snow, and after rains and running
over flooded tracks, and at no time has there been any in-
dication of moisture.

This feature we consider a very desirable one indeed,
insuring, as it does, a uniformly reliable condition of the
equipment, whether it be in fair or stormy weather, and
tends to check, in a great measure, that aggregation of re-
pair work so usual during storiny seasons.

Yours trulv
W. bHEPxRD Master Mechanic.

The Word ¢ Momentum.”

WILLIAMSPORT PASSENGER RAILWAY COMPANY.
WiILLIAMSPORT, Pa., Mar. 12, 1896.

EDITORS STREET RAILWAY JOURNAL:

In Mr. Baylor’s article last month on ‘‘ Power Brakes
on FLlectric Cars,” I noticed the statement ‘‘doubling the
weight of a moving body doubles its momentum, but doub-
ling the speed multiplies the momentum by four.”’

If the author uses the term ‘‘ momentum’’ in its ac-
cepted scientific sense, this statement is not true, because
momentum varies directly with the weight and with the
Jirst power of the velocity. If the intention is to use
‘“momentum ’’ as synonymous with ‘‘ kinetic energy,”’ the
relations specified are correct.

Yours truly,
G. E. WENDLE, Electrician.

L e > —
Circuit Breaker Alarm.

The switchboard in the power station of the Heston-
ville, Mantua & Fairmount Passenger Railway Company,
in Philadelphia, is equipped with a novel device for an-
nouncing the opening of any circuit breaker. Back of
each circuit breaker is an ordinary spring switch connected
in circuit with a primary battery and an electrical alarm
bell. Should any breaker open the belt will ring continu-
ously, attracting the attention of the dynamo tender in
case he should not hear the noise made by the opening of
the breaker.
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NOTES AND COMMENTS.*

Epitep BY J. AspINwALL HODGE, JR., AND GEORGE IL,. SHEARER,

OF THE NEW YORK BAR.

Riding on Front Platforms.

That the danger of street car traffic is increased by the
presence of passengers on the frount platform is evidenced
by many facts and by none more certainly than by the
rule whicl is now being enforced by many street car com-
panies of prohibiting passengers from standing there.
But it is still the custom on mnearly all horse car lines,
and ou a large number of trolley lines, to permit any omne
to ride there and to allow smoking there and nowhere else.
So much for custom from which grows law. A ques-
tion that has been oftentimes submitted to the adjudi-
cation of the courts is as to whether, when an accident
occurs to a person riding on a front platform, he is or is not
guilty of contributory negligence, by reason of the position
hie has taken. Probably no two-states have enunciated all
the rules which involve the question of contributory negli-
gence in this regard, in precisely the sanie manner.

By reason of the multitude of cases which throng the
New York reports, we find there a fuller and more com-
plete set of propositions than in any other state, and the
easiest way to present the entire subject is to give the rules
as thiey are at present laid down in New VYork, and then
give a few instances from other states showing a modifica-
tion or a difference in the doctrines there laid down.

In New York, then, it is held that the mere fact that
a passenger rides on the front platform of a car does not
establish contributory negligence.—( Nolan v. Brooklyn R.
R., 87 N. V. 63. Vail v. Brooklyn R. R., 147 N. Y. 377.)

Under these and other decisions it is held that it is not
necessary to show that the car was crowded to excuse his
riding on the front platform, and even if a notice is printed
in the car prohibiting riding on the front platform, he
may ride there without being guilty of contributory negli-
gence.

One question, which for a long time has been a matter
of discussion both by the bar and by the bench in the lower
courts, has just been decided by the Court of Appeals in
the last cited case, to the effect, that the railroad law of
1850, which exempts railroads from liability for injuries
received by a passenger while on the platform of a car in
violation of posted regulations, was never intended to apply
to street railroad companies—certainly not to horse railroad
companies operated by liorse power. The Court in that
case stated that ‘ the danger of passengers standing on the
front platform of a steam car when in motion is great and
obvious, while that to passengers on the platform of street
cars is almost nothing, as is fully demonstrated by the
practice of the general public and the companies them-
selves.””  This remark of the Court of Appeals is suggest-
ive in connection with the sentence which opens this
paper.

Another case in the Court of Appeals holds that there
1s no duty devolving upon a passenger who is upon the
front platform of a car to look out for possiblefcollisions
with other vehicles.

And where an ice company was sued by an infant
plaintiff, who had been riding ou the platforin of a car by
the conductor’s invitation, but in violation of the New
York Statute of 1880, which provides that no minor child
not a passenger shall be allowed on a car platform, it was
held that these facts did not establish contributory negli-
gence on the child’s part.—Counelly v. Knickerbocker Ice
Co., 114 N. Y. 104.)

The last cited case is interesting, by reason of the fact

_*Communications relating to this department may be addressed to the
editors, No. 32 Nassau Street, New York.

that the negligence in riding upon the frout platform of a
car was set up as a defense in an action brought by the
owner of the colliding wagon.

It is not negligence zpso facto for a passenger riding
on the platform of a street car to fail to hold on to the rail-
ing.—(Ginna v. Second Ave. R. R., 67 N. Y. 596.)

The few other cases in the Court of Appeals are lead-
ing cases, whose doctrines have been embodied and ampli-
fied in those already cited.

The almost numberless cases in the lower courts of
New York have established one or two other propositions
with some conflict of opinion, but generally to the follow-
ing effect: if, added to the fact that there is room within the
car, it appears that the street is in a dangerous condition,
or that the track is badly laid or was in a slippery condition
and the weather was stormy and the night dark, and this
could be observed by the plaintiff, then contributory neg-
ligence not only may be found by the jury, but, as a matter
of law, is so established as to cause a reversal of a judg-
ment in favor of the plaintiff. —(Bradley v. Second Ave.
R. R., go Hun. 419 and cases cited.) This case was de-
cided in Novewber, 1895, and the previous decisions are
decided therein. .

There is only one modificatlon which it is necessary to
malke to the above statement of the law in the Bradley case,
and which it is necessary to make in accordance with gen-
eral principles of law. It must always be shown on the
part of the defendant, where contributory negligence is re-
lied upon as a defense, that if the plaintiff had been seated
within the car he would not have been injured. For ex-
aniple—as an extreme case—however dark and stormy the
night, whatever the condition of the track, and however
inexcusable the plaintiff might be in standing upon the
front platform, if the accident consisted in the explosion of
a gas stove within the car which killed all the passengers
and severely injured the plaintiff who was riding on the
front platform, manifestly he has committed no act of con-
tributory negligence of which the defendant can take ad-
vantage. .

The decisions in New York then can be codified in the
following rule: It is not Zpso facto contributory negligence
to ride on the front platform of a street car; but it is con-
tributory negligence if the surrounding facts and circum-
stances of any particular case show that that is a position
of especial danger, and if it appears that the accident has
happened to plaintiff by reason of the risk which he thus
knowingly took.

The courts, in the development of the law, are largely
governed by the practice of the companies, as already sug-
gested. The Supreme Judicial Court of Massachusetts
says: ‘‘ Neither the officers of street railroads nor the man-
agers of the cars, nor the traveling public seem to regard
this practice (standing on the platforms) as hazardous,
nor does experience thus far seem to regard that it should
be restrained on account of its danger.—(Meesel v. Lynn
R. R., 8 Allen 234.)

The courts being so governed, and properly so, by cus-
tom, the increasing practice of prohibiting passengers on
the front platform will undoubtedly modify the rules of the
court if that practice becomes fairly universal.

There is some conflict in the authorities in other juris-
dictions, as, for example, it has been held by the Supreme
Court of the District of Columbia, that where there is room
inside a street car with straps for holding on, toride on the
front platform constitutes contributory negligence.—(An-
drew v. Capitol R. R., 2 Mackey 137.)

There is a distinction often drawn between sitting on
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the step of a car or even standing on it and standing on
the platform of the car itself, and from many of the decis-
lonts it would seem to be that, since the platform is safer
thian the step, one must stand on the platform, or be guilty
of contributory negligence; but the courts have been gen-
erally unwilling to go a step further and to declare that,
because it is safer within the car than on the platform, the
passenger must step within the car; this presumably on
the ground that the difference in safety between the step
and platform is so much greater than the difference in
safety, under ordinary circumstances, between the platform
and the interior of the car.

In one case a man standing on the front step of a
horse car was bowing to his wife, and by the sudden jar-
ring of the car was thrown to the ground and injured.
The court very ungallantly held that the position and atti-
tude of the plaintiff at the time of the accident convicted
him of contributory negligence, and prevented his recov-
ery.—( Ashbrook v. Frederick R. R., 18. Mo. App. 290.)

But where an open car is so crowded that there is 110
place to stand save on the side steps, and there are no
seats vacant and no warning or objection from the conduc-
tor, the passenger is not guilty of contributory negligence,
and this was lheld even where the plaintiff was a cripple.—
(Topeka R. R. v. Higgs, 38 Kan. 375.)

A large amount of platform law relates to the board-
ing and leaving of street cars, and may hereafter be the
subject of another paper. H.

EXCESSIVE DAMAGES.

NEwW YORK.—In an action by a child eight years old, for per-
sonal injuries, it appeared that her face was cut open, resulting in a
permanent scar, that she will always be unable to masticate food on
one side of her mouth, that her collar bone and four ribs were
broken, and that there was an injury to her pelvis. //¢/d, that a
verdict for $6000 was not excessive.—( Bennett v. Brooklyn Heights
R. Co., 37 N. Y. Supp. 447.)

NEw York.—A verdict for 1500 for the death of a widow, 72
years old, in good health, strong aud hearty, and who did the work
for the family, consisting of herself, son and daughter, is not exces-
sive.

Adams, J., dissenting.—(Walls v. Rochester Ry. Co., 36 N. Y.
Supp. 1102.)

NEW YORK.—A verdict for $375 for death of a girl 314 years old,
intelligent, and in good health, should not be set aside as inade-
quate.—(Roger v. Rochester Ry. €o., 37 N. Y. Supp. 520.)

NEW YORK.—A verdict of $25,000 for a serious injury to the left
arm, permanently impairing its usefulness to a great extent, caus-
ing much suffering, and necessitating an expenditure of #3500 for
surgical and medical treatment, is excessive, no loss of earnings
being shown, and it not being proved that there was any permanent
injury other than that to the arm, though plaintiff testified that
prior to the accident he was able to walk ten or twelve miles of a
morning, and was a great reader, but that thereafter a walk of two
or three miles made him very tired, and he could not read three
pages before he got very tired, and he did not know what he was
reading, and that he had become very irritable, whereas he was formi-
erly very good natured.—(De Wardener v. Met. St. Ry., 37 N. Y.
Supp. 133.)

NEW YORK.—A verdict for $8000 for personal injuries is exces-
sive where it appears that plaintiff was thirty years old at the tinie
of the injury; and that, before it occurred, he was healthy and able
to perform any kind of heavy work, but that afterwards he was com-
pelled to take lighter employment, at lower wages, and was cou-

stantly liable to annoyance and pain; and that his condition would"

so continue unless he submitted to an operation which was attended
with some risk, and would cost $125, and lose him a month’s time.

In such case an award of $5,000 will not be disturbed ecither as
excessive or as inadequate.—(Bosworth v. Standard Oil Co., 37 N.
Y. Supp. 43.)

TExXAS.—A judgment for $7500 is not excessive as damages to a
man for the loss of all the fingers of his right hand, it being shiown
that he was an experienced switchman, forty-four years old, and
earning from $So to $go per month.—(M. K. & T. Ry. v. Hauer, 33
S. W. Rep. 1010.)

TExAs.—A verdict for $12,500 damages for personal injuries to a
sound man thirty-two years of age, earning from $125 to $150 a
month, is not excessive, when awarded to one who was scalded till
the flesh came off his hands and lower parts of his arms, whose face
and head were badly scalded, leg broken so as to necessitate amputa-
tion, and right arm partially paralyzed.—(I. & P. Ry. v. Johnson,
34 S. W. Rep. 187.)

WASHINGTON.—A judgment for $15,000 in favor of a child nine
years old, for the loss of one leg, is not excessive. The Court say
‘We are aware that many courts have held, in similar cases, that the
amount of this verdict was excessive, but we think it probable that

STREET RAILWAY JOURNAL.

239

if such injuries had happened to the judges themselves, or to mem-
bers of their families, their views as to excessive damages would
have undergone a radical change. ‘The judgment will be affirmed.”
(Roth v. Union Depot Co., 43 Pac. Rep. 641.)

LIABILITY FOR NEGLIGENCE.

CATLIFORNTA,—I1 an action against a street railway company for
death of a passenger, it appeared that in passing a switch at the top
of an incline the trolley had to be adjusted from the rear of the car;
that there was but one person in charge of the car, whose position
was in front, and that he, without stopping tlie car, went to the rear
end, adjusted the trolley and got off to run tothe front end, and that
while running le fell and was unable to overtake the car which
finally jumped the track and killed deceased. //c/d, that defendant
was hable.—(Redfleld v. Oakland Consolidated St. Ry. Co., 42 Pac.
Rep. 822.)

GEORGIA.—The plaintiff’s husband, an employe of the street
railroad company, was killed by coming violently in contact with a
post very close to the track, while he was riding on tle front end of
a car.

Although the evidence warranted a finding that locating the
post so near the track was a negligent act, it did not show that so
doing was violative of any duty due by the company to the dcceased
at the time he was killed, and therefore, this act was not, relatively
to him, a negligent one. (Sundy v. Savannah St. R. R., 23 S. E.
Rep. 841.)

NEW YoRK.—Whether a passenger on an open clectric street
car, who, leaving his seat, went to the platform, where the conductor
was standing, and, for the purpose of observing a fire, projected his
head beyond the side of the car, so that he was struck by a tree, was
guilty of contributory negligence, is a question for the jury. Hardin,
P. J., dissenting.—(Sias v. Rocliester Ry. Co., 36 N. Y. Supp. 378.)

NEW YORK.—Whether the conduct of an electric railroad com-
pany in raising a feed wire on its poles, resulting in the death of a
passer-by, was negligence is not affected by the question whether that
part of the avenue where the accident happened had been opened by
legal proceedings, it being in public use as a public street.

While an electric railroad company was raising on poles a feed
wire, a small boy, starting to cross the street stepped across the wire
which lay in the gutter, just as it was suddenly, without any notice
of its presence or intention to lift it, raised, with such force that the
boy was thrown many feet in the air., /7¢/d, that the company was
11eg1)igeut.—~(l)e\'ir1e v. Brooklyn Heights Ry., 37 N. Y. Supp.
170.

NEW YOrRK.—Where plaintiff’s testimony shows that, when he
went on the railway track, the car by which he was injured was a
sufficient distance away so he could have safely crossed, had he not
fallen, it was proper to charge that, if the accident happened as
plaintif’s witnesses testified, plaintiff was not negligent.—( Showe
v. 3d. Ave. R. R., 36 N. Y. Supp. 463.)

NEW YORK.—In an action to recover for injuries received by
plaintiff by being struck at a crossing by a cable car it is error to
charge the jury that, in the absence of contributory negligence, if
the gripmadn ‘“failed to exercise due and reasonable care to warn
crossing pedestrians of the car’s approach, then the defendant is
liable,”” it being conceded that plaintiff saw the car approaching be-
fore going on the track.—(Schulman v. H. W. S, & P. F. Ry., 36
N. Y., Supp. 439.)

NEW YORK.—In an action for injuries to plaintiff’s intestate
while crossing defendant’s street car track, negligence and contrib-
utory negligence are questions for the jury, where it appears that
intestate, on alighting from one of defendant’s cars, passed behind
it and attempted to cross the other track, when he was struck by an
approaching car which was running at its ordinary speed, and there
is no evidence that any signal or warning of its approach was given.
Putnam, J., dissenting.—(Dobert v. Troy City Ry. Co., 36 N. Y.
Supp. 105.)

TENNESSEE.—Evidence that one with a team at a street cross-
ing, when within ten yards of astreet railroad track, looked and saw
a street car coming, seemingly 200 or 250 yds. away and thinking
he had plenty of time to cross the track in front of the car, which
was moving fast, immediately drove on at the rate of four miles an
hour, and did not look at the car again until his frout wheels were
on the track when he heard it coming very fast and before he could
get across, the car, which “‘was flying,”’ struck the rear part of the
wagon on the side, warrantsa finding that he was free from contribu-
tary negligence.—(Citizens’ Rapid Transit Co. v. Siegrist, 33 S. W.
Rep. 920.) .

WASHINGTON.—In an action to recover for an injury sustained
by plaintiff, a child of tender years, by being run over by a street
car, it was not error to refuse to chargethat, if she attempted to cross
the strect and track without looking for approaching cars, she was
guilty of contributory negligence and could not recover,

The opinion of a physician, based on the present condition of a
plaintiff in an action for personal injuries, a child, as shown by her
owll testimony, is conipetent to show the probable resulis of the in-
jury in the future.

Evidence is admissible to show the 1oise made by the cable of a
street railway at the time a plaintiff started to cross, and was struck
by a car and injured.

A judgment for $30,000 for personal injuries to a girl eight years
of age 1s excessive, and will be reduced to $12,000, that being the
amount fixed by a former jury.—(Mitchell v, Tacoma Ry. & Motor
Co., 43 Pac. Rep. 528.)
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HE National Conference for Standard Electrical Rules

has carved out for itself one of the most important
works possible to undertake in the insurance field. This
organization was formed in New York last month, by rep-
resentatives of the principal national bodies whose mem-
bers are engaged in clectrical enterprises, and by delegates
from the insurance, architectural and fire engineers’ asso-
ciations. ‘The American Street Railway Association was
represented by F. R. Ford. A considerable part of the
difficulties whiclhh have heretofore heen encountered be-
tween operating electric companies and the insurance boards
has been caused by the number of different and divergent
rules covering electrical wiring. There have been in this
country no less than three different sets of rules for safe
wiring, each of which has been followed to greater or less
extent. These have been those published respectively by
the National Electric Iight Association, the Associated Fac-
tory Mutual Insurance Companies, and the National Board
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of Fire Underwriters. There have been also the rules
of the Xnglish Board of Trade and those of the Pheenix
Fire Insurance Company of London, each of which has, to
a certain extent, been insisted upon. Where the same in-
stallation was inspected by representatives of two or more
associations it has often occurred that work approved by
one under its set of rules has been condemned by another.
If these various rules can be so revised and changed as to
permit of the adoption by the various interests of a common
set, the Conference will have accomplished a great work.
To electric railway companies especially will the determi-
nation of a standard set of rules for safe electric installa-
tion be of importance. ‘The railway wiring rules have in
the past been prepared by the insurance interests, largely
without consultation with the assured, and have, in many
instances at least, been considered arbitrary and unreason-
able. ‘They have been the subject of much complaint, but
little satisfaction has been secured until now when, for the
first time, the co-operation of the electrical interests has
been requested in this work by the insurance companies.
The members of the committee which was appointed to
draw up a code of rules and report to the Conference next
June, have asked for suggestions to aid them in their work.
A letter from Mr. Ford addressed to the owners of street
railway properties is published on another page. This
letter gives the present rules of the National Board of Fire
Underwriters, with a list of other points upon which dis-
cussion and suggestions are solicited.

HE cable systemn seems to be coming into use in
‘ngland at about the time when America is grad-

ually discarding it. Itis a little surprising that this should
be so and that the electric system, which has met with such
universal favor in America, in Germany, France, Belgium,
Holland and other continental, countries should be intro-
duced so slowly into the British Isles, particularly in view
of its success and popularity in a few English cities. Of
course, the primary cause of this sluggishness is the gen-
eral British prejudice against overhead wires, and the pop-
ular belief, once common also in America, that there must
be positive danger to life in a current which can do so great a
work as to move a street car. Another perhaps even more
powerful influence operating against both the cable and
electric systems has been the short term franchises pre-
scribed by English parliamentary law.  American en-
gineers are interested to kmow why such a city as Edin-
burgh (whose tramways are now under inunicipal control)
should determine upon the cable instead of the electric
system. It appears on investigation that English engineers
have decided that it is feasible to use a much shallower
conduit in their principal cities than has been found suc-
cessful in America, and a system has been developed
which makes the cost of a cable roadbed construction
reasonably low—uot far from $80,000 per mile of double
track. ’T'hese shallow conduits, eighteen inches in depth,
are said to be giving entirely satisfactory results, and we
are not, of course, in a position to question this, although
it seems strange that with the tremendous inducements
which have existed in this country for the building of
shallow instead of deep conduits the latter have been every-
where decided upon. In such cities as Chicago and, per-
haps, Philadelphia the reasons for deeper conduits are
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evident, as the climate is severe and the danger of the clos-
ing action of frost is very great, while the streets are not
kept clean and a shallow conduit would be quickly choked
up with mud and the debris of the street. But in such
cities as New York and San Fraucisco, which have a mild
and equable climate, the deep conduit lias also been adopted,
the smallest conduit being that of the Broadway railway in
New York City, which is twenty-four inches in depth, and
which is probably the finest piece of cable railway in the
world. Here we have a beautifully clean street at all
times and little snow or rainfall. An eighteen inch con-
duit would have saved millious of dollars in coustruction
cost. Wy was it not adopted? Ou Third Avenue a twenty-
four inch conduit has also been used, thiough the ele-
vated railway tracks are above the track and protect the
street below to some extent. We shall be glad to find that
the success with shallow conduits in England is permaneit
and decisive, but it scems to us a strange thing that Amer-
ican and English practice should be so widely divergent in
a matter of such vital importance.

HERE has been much speculation on the part of foreign
engineers as to the reasons which have led our street
railway companies in Denver, San Francisco, Los Angeles,
Philadelphia and St. Louis to throw away an enormous
investnient in cable roadbed and machinery, and to adopt
the overhead wire electric system. The question is also
asked by those who are puzzled at what is going on in this
country ‘“ How can it be possible for even New York City
managers to seriously consider adding the lieavy expense
of the engines, dynamos and motors of the electric system
to the enormous expense of the cable conduits? Is it pos-
sible that there is actually thought of substituting under-
ground wires for the Broadway cable line? Surely, here,
if anywhere, is the ideal field for a cable plant.”” Now,
the officers of our great street railway companies are not
always disposed to take the public into their confidence and
to explain in detail why such steps as these are found
profitable, but as a matter of fact, the evidence is accumu-
lating to such a degree as to be well nigh conclusive that our
former ideas as to the comparative economy of electric aud
cable cars in streets of great traffic density will have
to be revised. FElectricity is master of the field. FElectric
cars on the same routes make more money per car mile
than cable cars and, we think, can be operated in these days
of cheap and good electrical machinery at as small a sum
per car mile. These factsare not, perhaps, quite undisputed,
but as we have said the weight of evideuce is to this ef-
fect. Certainly were it not so we should not see all our
manufacturers of cable machinery going out of business or
turning over their factories to the production of electrical
apparatus, nor should we see the actual throwing away of
cable investments such as have been spoken of. There is
one cause for this latter fact, however, which should not
be lost sight of, and which will doubtless be the controlling
reason why the underground electric system will displace
the Broadway cable lines, if this should actually take place,
and that is the necessity for uniformity of motive power on
a large street railway system, a necessity which appears
not so much, perhaps, in the economies of operation as in
the necessities of traffic, since transfers from electric to
cable cars or vice versa are always an annoyance to the
public and thereby bring about a loss of gross receipts.
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After all, the greatest advantage of electricity over the
cable lies in its power of indefinite expansion, at slight
cost. Suburban areas will not be built up in advance of
population if street railway imanagers have to pay from
$80,000 to $100,000 per mile of road in doing it, and so
long as Englisli tramways aim to serve only the thickly
populated districts they will fail to become the great agents
for sociological improvement which the electric railways in
this country have been and are.

HE earth return circuit is clearly shown by Dr. Bell,
on another page of this issue, to be almost entirely
worthless for electric railway currents. For telegraph or
telephone lines where the currents employed are exceed-
ingly small, the earth return is doubtless sufficiently good,
but as the loss of voltage in any conductor is equal to the
product of its resistance and the current passing through
it, there will necessarily be a considerable loss where the
current is large, even if the resistance in ohms appears to
be small. The experiments of which Dr. Bell gives the re-
stlts, show that the earth is by no means a conductor of
low resistance, even where there is a considerable amount
of water in the soil, and when in addition there are ledges
of rock and masses of dry soil, the resistance is enormously
increased. For this and other reasous as well, the impor-
tance of confining the return current to the rails is made
evident, and this result is not difficult to accomplish with
careful and reliable bonding, as the conductivity of the
rails themselves is far greater than any amount of copper
which could possibly be purchased without bankrupting a
road. The fact that the bonds are out of sight is a reason
why the most rigid inspection should be given to every de-
tail in the process of bonding during construction, so that
no opportunity should be given for a careless or lazy work-
man to slight this important process. It is not always suf-
ficient to use double bonds with cross connections. The
custom of reinforcing the rail circuit by track feeders run
on poles or through underground conduits back tothe neg-
ative bus bar of the station is coming to be general. Fre-
quent tests should be made to determine whether or not
the bond contacts are deteriorating. A useful auxiliary
for this class of work is a testing, or potential wire put up
on the poles over an entire street railway system. This
wire can be as small as No. 10, can be of iron instead of
copper and may be insulated only by some cheap weather-
proof material. It is dead ended everywhere, and at the
station a three-way switch is provided so that it can be con-
nected at will with the positive or negative bus bars. By
means of such a wire the fall in potential due to the over-
head feeder system may be tested at any point and, by the
second station connection, the ground circuits may also be
tested. By this means additional overhead or track feeders
may be run to the points of low voltage on the system and
the presence of defective bonding in a stretch of track may
be immediately detected.

The Equities of Patent Ownership.

N armed truce in patent litigation has been declared be-
tween the General Electric Company and the Westing-
liouse Electric & Manufacturing Company,two great corpor-
ations manufacturing street railway and electrical apparatus.
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Both companies are owners of innumerable patents ob-
tained during the last fifteen years by purchase, by
consolidation with other companies and by the original in-
ventions of employes. Both compauies have been spend-
ing enormous sums of money in endeavoring to sustain these
patents in the courts and to thereby force each other,
and outside manufacturers as well, to respect their special
claims. ‘The net result of all this litigation has been
constantly lowering prices, wasted manufacturing profits
and the throwing open to public use of a large pro-
portion of the patents sought to be established. If an
agreement to cease these hostilities could have been reached
long ago, the stockholders of both companies would have
been far richer collectively than is the case to-day, and the
business wisdom of a ‘‘ pooling agreement,”’ by which each
company licenses the other to use its patents, can hardly
be questioned.

The patents now owned by the two companies may be
divided, broadly speaking, into two classes—those which
are good and will be upheld by the courts, and those which
are practically worthless, on account of anticipations. All,
or nearly all of the patents in both classes undoubtedly
represent genuine and original inventions—genuine in
that they have involved the creation, by a strictly inventive
process of mind, of means for overcoming difficulties and
attaining ends, and original in that the state of the art,
whatever it might have been at the time of making the
invention, was not kuown to the inventor himself. In
other words, inventors do not often steal and patent a prior
invention in cold blood, as it were, though they often
unknowingly duplicate the work of other minds. It is
because of this duplication that a large proportion of
the patents granted are not sustained by the courts. This
often involves a certain amount of injustice so far as an
individual inventor is concerned, but in the interest of the
public it is perhaps best to defeat every patent which can-
not be proven absolutely new. A patent monopoly is so
absolute and conveys such powers upon the possessors that
it should not be granted lightly. 'The whole world is, as a
matter of fact, banded against an inventor in an attemipt
to show anticipations which will make his inventions
worthless.

Now a corporation, ‘‘combination,” ‘‘trust’ or
‘“ grinding monopoly ’’ is entitled to fair play quite as
surely as the humblest citizen, though it is often much
more difficult to get it from the general public. ‘The Gen-
eral Electric and Westinghouse Companies are entitled by
law and justice to a monopoly in the manufacture of every
piece of machinery protected by a good patent. There
should not be the slightest sympathy felt for infringers
who are knowingly and wilfully such, and who are simply
taking the chances of remaining undisturbed for awhile.
Enormous sums of money have been paid in the aggregate,
and sometimes in individual cases, for these patents. Is
it right that infringements should go unpunished ?

The danger is, however, that an attempt may be made
by such a ‘‘combination ” to frighten away competition
by instituting suits for infringement upon patents which
belong to the second class above referred to as worthless
because of anticipation. It is sometimes possible for a
wealthy corporation to throw a weak competitor into in-
solvency by forcing upon it expensive litigation. In some
cases suits are instituted but are not pressed to issue, and
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this method of fighting is one of the most difficult to meet.
Our advice to ‘‘outside”” manufacturers is to get the best
legal opinions possible upon any patents, infringement of
which is claimed. If these patents are pronounced valid
we would advise abandoning the manufacture or entering
at once into negotiations for the procuring of a license to
manufacture under royalty. If it is believed, on the con-
trary, that the courts will finally hold them to be invalid,
the wisest way would be, perhaps, for all manufacturers
interested in any particular patent to jointly bear the ex-
penses of whatever litigation may ensue.

How will the General Electric and Westinghouse
Companies use their combined power? How will they deal
with competitors? How will they treat their customers and
would-be customers? Is every one’s hand to be against
them? These questions are being asked on every side—by
competitors with anxiety, and by purchasers with a resolu-
lute determination to be prepared for action.

In the first place prices will undoubtedly be raised.
This is not a hardship nor an injustice, if the increase be
not excessive. The manufacture of dynamos, motors and
electrical appliances of all kinds, once one of the most profit-
able industries in existence, is now one which is carried on
at a smaller margin of profit perhaps than that of almost
any other. Not one of the large companies is paying, nor
can pay dividends upon its common stock, nor is earning a
reasonable manufacturing percentage upon the actual cap-
ital invested. Sales are being made in far too many cases’
at actual cost. ‘This condition of affairs cannot, and should
not continue and purchasers can well afford to pay moder-
ately higher prices for their goods.

The policy to be adopted by the two companies
towards thieir competitors is not yet announced. If the
former have learned wisdom from experience, they will not
attempt to create for themselves an absolute monopoly
of the electrical manufacturing business by closing the
shops of all their competitors by means of suits for injunc-
tion. ‘The instant this is done, new competitors will crop
up on every hand. The great body of street railway pur-
chasers, for example, will never submit to the necessity of
purchasing their supplies at a single source. If competi-
tion is smothered elsewhere, they will turn their own re-
pair shops into manufacturing establishments and produce
substantially complete machines under the guise of ‘‘re-
pairs,” and if any interference is attempted, they will re-
fuse to purchase any apparatus, patented or unpatented,
from the ‘‘ combination,’’ except by some form of compro-
mise. In our opinion, the gravest mistake that could be
made by the two companies would be the arbitrary use of
the great power which a patent pooling agreement legally
gives them in a way which would excite the bitter ani-
mosity of purchasers throughout the country. We do not
look for such a policy, but rather for one of wise concilia-
tion through a system of licenses and royalties, which will
bring a large revenue to their joint treasury and will make
it necessary for the smaller mauufacturers to raise
their prices to a reasonable and not excessive point.
This policy would bring friends and allies instead of
enemies, would create profits instead of dissipating
them in litigation and would prevent the competition of
the purchasers, since the latter would not then be joined
together in one common cause against injustice and at-
tempted oppression.



i H”“\n.-

aThe Design of Testing Stations for Street
[Railways.

';m

By R. W. ConNaAnTt,

The design of a testing station depends largely on the
kind and amount of work to be done. The cost of the
equipment will also influence the design and in any case
tlie outlay should be justified by the results obtained. In
this article, the subject matter will be confined to the de-
sign and use of a testing station, in connection with the
installation and operation of underground feed wires. This
field is a comiparatively new one and it is therefore in this
direction that investigation should tend. If it is deemed
advisable in the operation of the railway, to keep power on
the line at all times, at whatever cost, then we have an en-
tirely different and more difficult problemm with which to
deal than if it were possible to shut down on any section,
on which trouble might occur. The first method of op-
erating is the one which will be cousidered as applying to
the railways under consideration.

To keep power always on the line and the cars in con-
tinual operation, it is necessary that when a ‘‘blowout”
occurson any feeder, due to a ground, an attempt be made
from the station to burn the ground off. This attempt is
usually successful, as the trouble is generally caused by
wire, not larger than a trolley wire, which is easily melted
off. Should however a ‘‘ blowout’’ occur on the under-
ground cables there is no immediate means of knowing,
whether the trouble is in the cables or on the overhead
lines. It is the duty of the man in charge of the switch-
board to hold in his feeders, and thus considerable energy
is concentrated at the point of trouble. The amount of
damage that is done depends almost wholly on the location
of the fault and the judgment of the man in charge of the
switchboard. If the fault happens to be at a pole, in
proximity to ground wires, enough heat may be developed
by the arcing to melt the pole, wreck the line and do other
serious damage. Should the fault occur in a manhole,
where the cables and ground wires are racked closely to-
gether, the burnout is likely to result in injury to the other
cables.

Lead covered underground cables, whose insulation is
an absorbemnt one, have a particular advantage over those
otherwise insulated in regard to the detection of faults. In
any underground cable, the lead is usually the main pro-
tection of the cable. The faults most likely to occur after
such a cable has been successfully laid and working, are
those produced by moisture. ‘I'his may have access to the
cable in various ways. [t may penetrate the cable through
a break in the lead, occasioned by rough handling during
the process of laying, poor workmanship in making the
joints, electrolysis, etc. Any moisture entering the cable
will sooner or later cause a bad burnout if it is not de-
tected and removed. .

The peculiar advantage which an absorbent insulation
has of giving warning of a developing fault is showu in
Fig. 1. The heavy line read with the upper scale of
abscissee shows the values of the insulation resistance of
cable No. 12 of the West End Street Railway, of Bostomn,
from Apr. 24 to June 30. On Apr. 24, the cable tested
1450 megohms per mile. Its insulation resistance gradu-
ally decreased for five weeks, and on June 10 the cable
tested 150 megohms per mile. During the three follow-
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ing days the insulation rapidly decreased and on the thir-
teenth it tested one megohm per mile. The cable was
taken out of service on June 10, the insulation resistance
being 150 megohms per mile. The fault was located, the
cable repaired and put into service on the twenty-second,
testing 400 megohms per mile. As will be noticed, the
rate of decrease of the insulation resistance in this instance
was quite slow. This rate will usually depend upon the
amount of moisture in the ducts, together with its location
with reference to the fault. In some cases the insulation
resistance decreases much more rapidly than in the case
cited above, hence the necessity of careful and frequent
testing.

The method of locating a fault in a cable, as at pres-
ent practiced in Boston, is as follows:

The cable is cut in two at the center, and the picce
which tests faulty is likewise cut in two, and this process is
continued until the fault is located as being in a length be-
tween manholes. This length is then drawn out and re-
placed by a new one. The entire cable is then spliced up,
tested and if found all right, put into service. The
number of cuts which it is necessary to make in locating a
fault in a mile of cable, averages seven to ten. As the
length which is drawn out is in some cases 400 ft. in
length, it is not always possible to discover by inspection
where the fault lies in this particular length. ‘The ordi-
nary electrical methods of testing, such as the Varley loop
method, fails to locate the defect, on account of the ex-
tremely high resistance of the fault, together with the high
conductivity of the copper of the cable. The following
method has been devised to overcome this difficulty. The
copper and lead of the cable are connected respectively to
the terminals of the galvanometer. A steady deflection is
produced, due to the galvanic action of the copper and
lead at the defective point. The cable being stretched on
the ground, an assistant proceeds along its length, starting
at one end, lifts it and lets it fall at successive points about
three feet apart. When the faultis reached, a variation
in the deflection of the galvanometer occurs. This is due
to the variation of pressure between the copper and lead,
causing a change in the amount of current produced by
the fault, acting as a galvanic couple. Faults which have
baffled every attempt to locate them by ordinary methods
have been located as described above.

A new method of locating faults in the cable taken as
a whole is being developed and promises well. It requires
the use of a pair of wires extending along the length of the
cable, preferably those of the underground telephone sys-
tem. Should thismethod prove a success it will materially
simplify the location of faults and expedite the work of
repairing a faulty cable.

The method adopted to follow closely the variations in
the insulation resistance of the cables is a graphical one.
A large sheet of cross section paper is used. On this the
abscissae represent days, and the ordinates megohms per
mile. FEach cable has its insulation resistance plottcd from
time to time as it is tested. ‘The sheet therefore gives a
continuous record of each cable. A miodification of this
sheet is shown in Fig. 1. The medium weight curve repre-

sents the average value of the insulation resistance of
twenty-two cables from May to December, 1895. The
upper dotted line on the diagram, reading with the left
hand scale of ordinates, shows the temperature of the air
at cach day on which the cables were tested. The heavy
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line representing cable No. 12 has been described above.
The effect of temperature on the cables is shown very
clearly on this diagram. ‘This may be seen by comparing
the average insulation resistance line of all the cables with
the temperature, a rise of temperature corresponding with
a diminution of insulation resistance.

In the determination of the insulation resistance of a
cable in a street railway system we meet with an entirely
different problem than in the same determination in a sub-
marine telegraph cable. ‘The usual method used in deter-
mining the insulation resistance of the latter, i. e., direct de-
flection, is not at all suitable for use in testing underground
railway cables. ‘The reason of this is that enormous varia-
tions of potential of the conductor, which is being tested, are
produced by the so-called earth currents. These earth cur-
rents are caused by the fluctuations of potential in the
earth and lead sheath of the cable. ‘The cars as they take
the current raise the potential of the rails, earth and lead.
This induces a static charge on the copper conductor,
through the dielectric, in this case paper, of the cable act-
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t minutes. An inspection of the formula will show that it
is mnecessary to determine the capacity of the cable in
applying this method. This may be determined by com-
parison with a standard condenser. In determining the
insulation resistance of a cable by this means, the disturb-
ances caused by earth currents are entirely avoided, as we
are able, in this case, to reduce the semnsitiveness of the
galvanometer by using a shunt of high multiplying power.
The conditions which obtain' in the practical applica-
tion of the ‘ Looss of Charge’’ method and some of the pre-
cautions necessary to be observed in its use may be now
considered. Fach cable is tested once a week. The test-
ing is done at night, as it isat this time only that the cables
can be spared from service. Fleven cables, or one-half the
total number, are tested in one night. ‘This requires that
each cable shall not be kept out of service for more than
thirty minutes. The cable having been subjected, during
the previous week, to a pressure of 500 volts positive, the
dielectric possesses considerable positive electrification.
Unless this is removed from a cable before a test is made,
the insulation resistance will appear to be
many times greater than it really is. This
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FIG. 1.—DIAGRAM OF TESTS.

ing as a condenser. This static electricity flows back
through the copper conductor, thence to earth, through
the galvanometer, with which the insulation resistance is
being measured. The magnitude of this disturbance is quite
commonly so great that when testing by direct deflection a
cable whose insulation resistance is 400 megohms per mile,
the spot of light will travel from one end of the scale to the
other. This makes it almost impossible to even estimate
the amount of deflection caused by the leak through the
insulation of the cable. From this it will be seen that it is
necessary to employ some other means for the determina-
tion of the insulation resistance. The method which has
been found to be successful is the ‘‘Toss of Charge”’
method. When this is used, and proper precautions are
taken in its application, it is found to check well with the
results obtained by the direct deflection method. ‘They
are, of course, compared on a test where earth currents are
not present. ‘The formula for ¢‘ Loss of Charge”’ method,
which may be found in any standard text book on the
subject, is as follows :
26.06 t

KlogV.
%

R =

where R is the insulation resistance to be determined; t the
time in minutes (usually one) during which the cable is
insulated and the charge allowed to leak out. X is the
capacity of the cable in microfarads. V is the initial dis-
charge deflection. v is the final discharge deflection after

application of 500 volts negative, to the

core of the cable, sufficiently long to bring

the cable to a condition practically free

from positive electrification. ‘This at first
sight would seemm an easy way in which to overcome
the difficulty. It is found however that to properly
neutralize a cable, ready to test, requires considerable
experience. This is owing to the fact that a dielec-
tric, after being subjected to successive stresses alter-
nating in sign, will return free charges in the reverse order
from that in which they were applied. Each cableisa sub-
ject for special treatment, which is dependent on its length,
the character of the dielectric, together with its normal
condition as regards insulation resistance. The length of
time that the negative electricity should be applied to the
cable, in order to neutralize it, increases as the tempera-
ture decreases. The duration of the application of the
negative electricity will vary from one to twenty-five
seconds. ‘The cable is known to be sufficiently neutral for
testing when, after being insulated for one minute and dis-
charged through the galvanometer, it produces no deflec-
tion.

It has been necessary to enter somewhat minutely into
the conditions which obtain in the special class of work
which we are considering, in order to make clear the neces-
sity and utility of the various instruments, which comprise
a complete equipment of a testing station for street rail-
ways.

The location of the testing station should be chosen
with reference to the following conditions: the ground
upon which it is built should be free from vibration. If
there is likely to be any trouble on account of unsteadiness,
a cellar should be excavated and a pier sunk, on which the
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galvanometers are to be placed. I'ie foundation walls of
the building will then shield the pier from surface vibration.
The station should also be at sucl a distance from the power
house, feeders, or other sources of magnetic influence, that
the galvanometers will not be materially affected by the
magnetism. When thisis not practicable, a properly con-
structed magnetic shield will be found useful.

The building may be of brick, fifteen or twenty feet
square, one room in it being suflicient., ‘I'he floor should be
constructed so that it will support the weight of a reel of
cable weighing about a ton. It is convenient to have a
number of three inch pipes bricked into the upper portion
of the walls. These will serve for ventilation and will
allow the end of a cable, which is to be tested, to be brought
directly to the instruments, through the wall of the build-
ing. This makes it possible to test a length of cable even
though the weather be damp.

When large quantities of copper are purchased it is
desirable to have some means of testing the
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of 3000 or 4000 amperes at a distance of fifty feet with the
usual variations of the current found on railway feeders, a
cast iron shield about 4% ins. thick and weighing 1300
1bs., has been found satisfactory. ‘T'his shield is cast in
the shape of a bell from a good quality of iron, and hasa
slit in it to allow the light to enter and be reflected from
the galvanometer mirror, ‘I'his shield may be seen in Fig.
2, suspended over the galvanometer. Itis counterweighted
and wlen lowered in position rests on a cast iron plate five
inches thick,

The D’Arsonval galvanometer of about 2000 ohms
resistance, is seen in the illustration at the right of the
Thomson. ‘This should be of the ballistic type with no
damping arrangement. It is set up with its mirror atthe
same height as the Thomson and one lamp and scale is
used for bothh instruments. ‘The lamp and scale are
attached to the triangular box resting on the standard at
the back of the instrument table. This box turns in a

conductivity of a reel. T'o do this with ac-
curacy requires that the reel of cable be kept
at a known uniform temperature. As the
temperature of a paper or fibre insulated con-
ductor changes very slowly, it has been found
convenient to keep the reel at a uniform
temperature for several days. It is placed
in the test house where the temperature is
maintained very nearly constant by means of
a thermostat which regulates the supply of
steam used for heating the house.

As the test hiouse is not usually located
at the terminus of the underground cables,
it is necessary that leads be run from it to the
ends of the cable. Two or three No. 6
iderground conductors will usually be
found sufficient for this purpose and will
also have the advantage that considerable
current may be carried by them when neces-
sary. A flexible cord and clip at the cable
end serves to connect the test leads with any
cable which it may be desirable to test.

The following is a description of the in-
struments and appliances which have been
found to answer the requirements of the
testing station of the West End Street Rail-
way Company, of Boston.

One hundred and fifty cells Le Clanché
battery. ‘These cells should be charged with
a solution about one-fifth the strength of
that ordinarily used. ‘This prevents the
salts creeping, and as the battery is always
used in circuit with very high resistances,
the solution will contain sufficient active
material to produce all the current necessary.
This battery should be placed on a highly
insulated platform. Flexible leads are at-
tached at various points throughout the
battery. ‘These leads are brought to a sus-
pended frame over the instrument table, and have spring
clips attached to them. This arrangement enables almost
any strength of battery to be used. It may be said here
that all connections which carry very little current and
which require to be shifted occasionally, are made by
clamping spring clips attached to flexible leads to flat
strips of brass at such points as may be necessary. ‘This
method saves considerable time in changing connections.

A Thomson reflecting galvanometer, total resistance
of about 10,000 ohms, with coils which may be connected
differentially or not as desired. ‘I'his galvanometer should
be insulated by being seton a plate of some non-conducting
material. If this is not attended to it is likely there will
be considerable trouble from its action as an electrometer,
the static potential between the coils and the mica vane
deflecting the needle so that the spot of light is thrown off
the scale. In case magnetic couditions, from any source,
cause a disturbance of the needle the magnetic shield has been
ound to overcome the difficulty. To shield from the effects
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FIG. 2.—INTERIOR OF TESTING STATION—WEST END STREET

RAILWAY CO., BOSTON.

horizontal plane and is easily shifted from one instrument
to the other.

The Thomson galvanometer is used chiefly for direct
deflection measurements of insulation resistance and is a
quicker working instrument than the D’Arsonval. It is
also used in conductivity measurements, locating faults and
such other work requiring the use of a differential galva-
nometer. ‘The D’ Arsonval galvanometer is used chiefly in
the ‘“Loss of Charge’’ method of measuring insulation
resistance. It is used in comparison of potentials by the
condenser method and all other work requiring the use of
a ballistic galvanometer.

T'he shunt which is used to vary the sensibility of these
galvanometers, is constructed according to the method de-
scribed by Ayrton and Mather in the Zlectrical 110rld of Apr.
21, 1894. Anordinary portable, plug-in Wheatstone bridge
of about 10,000 ohms total resistance, is used for this shunt.
This is seen on the instrunient table at the extreme left.
The shifting contact on the shunt is a spring clip which
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fits over the contact blocks of the bridge. ‘The combina-
tion of the Ayrton shuntand D’ Arsonval galvanometer form
an extremely accurate and handy testing set.

The Wheatstone bridge for measurement of resistances
seen in the foreground on the galvanometer pier, is the
regular Anthony pattern, of first quality. ‘The resistance
coils range from .1 to 10,000 ohms.

Just behind the bridge may be seen the two standard
resistances. ‘They are supported within a glass jar filled
with petroleum. The resistances are .1 and .or ohm,
capable of carrying currents of 1o and roo amperes respec-
tively. A vertical tube containing a propeller serves to
keep the liquid in motion and to distribute the heat gener-
ated by the current, and so keep an even temperature.

Next to the Ayrton shunt may be seen a double key
which serves as a short circuiting key to the galvanometers
and is so arranged that by letting both keys up it discon-
nects the shunt and gives the galvanometer full sensitive-
ness. Comnnected with this key is the galvanometer plug
reverser; from thence connection is made with the Rymer-
Jones battery reversing key. ‘To the latter are clipped
the leads to the battery. ‘The insulated terminals at the
right, to which are attached the test leads, also comn-
nect with the reversing key. In addition to the instru-
ments already mentioned, there are on the instrument table
a %5 microfarad condenser, .1 megohm wire resistance, a
pair of Clark cells and a carbon megohm.

Ten incandescent lamps over the pier, in connection
with the contact circle at the end of the instrument table,
form a detector circuit. Previous to taking a test on a
cable the detector circuit is connected with the cable and
the contact circle handle is turned. If the cable is grounded
the front row of lamps will light. If it is charged from the
railway circuit to a dangerous extent, one or more lamps
in the rear row will light, the number depending on the
voltage on the cable. Everything being in a normal con-
dition however all of the lamps will burn at about half
candle power.

A convenient acquisition to the testing room is a
locker with space for voltmeters, ammeters and other port-
able instruments, samples of cable, faulty portions of cable,
ctc.

A lamp rack for testing lamps is found to be a paying
investment. ‘This in connection with a photometer room
enables continual tests to be made on lamps for life, effi-
ciency and constancy.

It is necessary for certain kinds of testing, such as
conductivity measurements, to use considerable current at
low voltage. 'This is secured by means of a wire rheostat,
connected with the 500 volt railway circuit. . Its coils are
immersed in and kept cool by running water.

The chief business of the test house is to follow closely
the variations in the insulation resistance of the underground
feeders and to detect any faults when they occur before
they lower the insulation resistance to a dangerous point.
In order to test the cables in a reasonable length of time it
is necessary that everything be arranged to work in the
quickest possible manner consistent with accuracy.

The process of testing a cable is as follows: it is first
cleared out, or its positive clectrification neutralized, as has
been above described. Six tests are then taken, three with
positive electrification and three with negative. ‘The
manipulation of the instruments in making these tests is as
follows : the ballistic constant is first obtained by noting
the deflection produced by the condenser when charged to
full voltage of the testing battery and discharged through
the ballistic galvanometer. ‘The cable is then connected
with the galvanometer circuit in place of the condenser.
A throw of both levers of the battery reversing key to the
left charges the cable with full positive potential from the
testing battery. Depressing the short circuit key of the
galvanometer and throwing the right hand lever of the
battery reversing key to the right gives the initial dis-
charge deflection from the cable used as a condenser. A
throw of the right hand lever to the left again charges the
cable, the duration of this charge being about one second.
This lever is then placed in the middle position which
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insulates the cable and the electricity is allowed to leak out
during a period of one minute. In the meantime the gal-
vanometer spot is brought to rest and part of the calcula-
tion for the capacity, etc., is made. After the specified
time has elapsed the galvanometer short circuit key is de-
pressed and the reversing key lever again thrown to the
right, which gives the final discharge deflection. ‘T'his is
used in the calculation of the insulation resistance by
means of the formula already given. ‘The value of the in-
sulation resistance, which is obtained from the first deflec-
tion with positive electrification, is the one used in plotting
out the regular chart. ‘The second and third deflections
should show a gradual increase; if they do not it is well to
inspect the cable more closely.

The device employed for bringing the galvanometer
spot to rest consists of three buttons, one each of zinc,
carbon and iron. ‘The iron button is attached to one of
the galvanometer terminals, while both the zinc and the
carbon buttons are attached to the other {erminal. All are
within easy reach of the operator. In using these, a finger
of the left hand is placed on the iron button and by touch-
ing either the zinc or the carbon botton with the other
hand, the galvanic action will cause the spot to miove
either way, as desired. By this method, when using the
ballistic galvanometer, the spot may be brought to rest in
a few seconds, while without some such device as many
minutes would be required.

An underground telephone system, in connection with
the testing station is a valuable adjunct to the maintenance
of underground feed cables. It will diminish the time re-
quired for testing, as well as facilitate the location and re-
pair of faults in the power cables, when they occur.

In conclusion, I may say, that the West End Street
Railway Company has had in service, since March, 1895,
132,000 ft. of paper and fibre insulated, 500,000 c. m. lead
covered, underground cable. Up to the present time there
have been 110 burnouts on the underground system due to
a fault in the cable. FEleven faults have been detected,
located and the cables repaired.

English Methods of Cable Track Construction.

By A1rx. McCALLUM,

\

From certain articles which have appeared in Ameri-
can technical papers upon the recent cable railways in
Great Britain, it is evident that there is a misapprehension
of the differences between American and English methods
of cable track construction. ‘The latter is in use at present
in London, Edinburgh, Matlock, and is now being installed
in the Isle of Man. An enormous extension of it is just
beginning to be built in Edinburgh, and Newcastle prom-
ises to follow. ‘T'he only example of the American method
is that in Birmingham, and there both first cost and work-
ing expenses are not so encouraging as on the lines con-
structed on the English system. ‘This system is the result
of a conviction that the expensive deep American conduit is
impracticable in Britain, and it is the outcome of years of
study, experiment, and experience on the part of W. N.
Colam, M. I. C. E., while Dick, Kerr & Company, Ltd.,
the well known tramway engineers and contractors, have
attained great perfection in carrying out such work. It
has now reached such a stage of development and has been
so tested by eight or nine years of experience that it can
be absolutely affirmed to be not only cheap to build, but
thoroughly reliable. It does not, of course, necessarily fol-
low that it would be equally suitable for cities in the
northern United States, but it certainly leaves little to be
reasonably desired in England or Scotland. It may be
that it would not stand the intense frosts of North Amer-
ican winters without closing of the slot, but if not it could
doubtless be strengthened without materially increasing
the cost. .

The system is distinguished from that generally used in
Ammerican practice by the smallness of the conduit, the form
of the slot rails, the type of grip and the method of sup-
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porting the track rails. First, as to the conduit. This is
composed of concrete, with cmbedded yokes about three
feet six inches apart. Measured from the top of the slot
rail or surface of the paving to the bottom of the inside of
the tube the depth is only nineteen inches. Beneath this
is six or seven inches of coucrete, giving a total depth of
about twenty-six inches. At thie yokes the depth to the
bottom of the cast iron is twenty-three inches and three
inches more of coucrete gives an extreme depth as before.
The full width of the yoke is twenty-one inches, the inter-
nal diameter of the conduit being nine inches, with six
inches of iron web on either side. At the vertical sheaves
employed on straight runs thie depth to the bottom of the
concrete is increased to two feet nine inches, but this depth
is only reached for a length of two feet two inches, giving
ample room for the fourteen inch sheaves. The external
width is twenty-seven inches. O curves where horizontal
sheaves are used the total depth of excavation remains at
twenty-six inches, but the internal width is increased to
twenty-two inches, and the external to the outside of the
coucrete to two feet eight inches. Thelbottom level of the
drain pipe is about four inches lower
than the base of the concrete, or
thirty inches below the top of the slot
rail. This additional four inches of
excavation however mneed only be
about six inches wide. The yokes
weigh about 125 1bs. each, against 300
1bs. or 400 lbs. in American practice.
They do not extend outwards to sup-
port the rails, but have vertical sides,
measuring across twenty-one inches
alike at top and bottom. They do not
stop short at the bottom of the slot
rail as in America, but are carried
right up to the surface of the street
between the paving blocks, their upper
parts having no flanges so as to allow
of this being done. The top of the
slot rails is therefore flush with the
top of the yokes, and the former are
firmly bolted to the latter not merely
at the base as in America, but also
near the top. Hence there is enor-
mous security against closing of the
slot.

It will be seen that the excava-
tion necessary comnsists merely of the
cutting of a trench between the place
for each pair of track rails to a depth
of twenty-six inchies below the top of the level of the
setts and twenty-one inches wide. Only at the verti-
cal pulleys does this depth require to be increased to
thirty-three inches. Taking into account the fact that
the paving blocks are six inches deep, that below them
even for a horse tramway there is an inch of fine con-
crete and six inches of ordinary concrete, or thirteen inches
for the three, it will be seen that the additional excavation
work over and above laying a horse line consists simply of
digging a trench thirteen inches deep by twenty-one in-
ches wide between each set of track rails. In America on
the other hand, the usual practice requires excavation to a
depth of four feet or more from the street surface. This
excavation also requires to be made the full width of the
track, or more, and sometimes it is made-across the full
breadth of the double track including the space between
each pair of lines, amounting in all to thirteen feet or four-
teen feet across. The great width of the yokes in order to
support the track rails explains the necessity for such an
enormous amount of lateral work. It would be unfair
perhaps to compare the English conduit with that on such
exceptional roads as those on Broadway and Third
Avenue in New York, but the case may be taken of two
comparatively modern specimens of cable construction as
typical. One is the Columbia Railway in Washington
where the conduit is thirty-one inches deep inside and four
feet three inches from the top of the slot rail to the bottom
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of the concrete, while it is seventeen inches wide internally.
The other is the Olive Street road in St. Louis where the
tube measures thirty-four inches deep inside, four feet one
inch outside and eigliteen inches wide internally. ‘The ac-
companying diagram shows the English conduit and yoke
in section superimposed on a section of the St. I,ouis yoke
and tube. DBoth are drawn on the same scale.

The type of grip used is radically different from that
employed in America. In the first place the lower jaw is
movable and not the upper as is often the case in America;
secondly the grip is arranged so that it can pick up the
cable at any part of the road without the aid of gipsies, and
third it lifts the cable about three inches above the carry-
ing sheaves, instead of six inches or more as is often the
case in the United States.

The abolition of the iron guard inside the conduit at
curves, and of the grinding of the grip shank upon it is
made possible by the form of the slot rails. The bottom

member of the rail is set back, which allows a friction roller
on the grip shank to take the lower vertical plane to the
right or left, according to the direction of the curve.

All

—Lune of
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RELATIVE SIZE OF ENGLISH AND AMERICAN CABLE CONDUITS.

the wear and tear and the awkwardness arising from lifting
the cable several inches on curves is also abolished, as the
deflection of the rope caused by the grip is only horizontal
instead of both horizontal and vertical. On the straight
runs the tops of the cable sheaves are about twelve inches
below the street surface, so that with a lift of three inches
by the grip the work is done only about nine inches below
the top of the paving stones and close under the bottom
part of the slot rails. Omne other important matter about
the slot rails is that their sides are vertical, so that heavy
wheel traffic over the paving blocks immmediately adjoining
has no tendency to close the slot.

Dealing next with the track rails, these are laid as for
horse or steam tramways direct on a concrete foundation.
The yokes do not come near them, but they are tied to
gauge by light tie rods bolted at one end through the web
of the rail and at the other to the side of the yoke. The
consequence is that the yoke is strengthened against slot
closure and that vibration from ordinary wheel traffic is
not conveyed in the same direct way to the yokes and slot
as in the case of American construction. Iconomy in re-
pairs is thus secured.

It will thus be seen that the street construction is of a
comparatively simple and economical type, and thus far it
has given every satisfaction. It should have been wmen-
tioned, though perhaps it is scarcely necessary, that small
hatches only are provided in the street above the sheaves
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to allow of access for oiling and repairs and these are paved
with ordinary stones. Street railway men can easily per-
ceive that the amount of interference with underground
pipes is comparatively very small in carrying out this
method of construction, as all pipes more than fourteen
inches from the road surface may be allowed to remain. As
to the absolute cost, it is well known that tramway lines,
double track, composed of heavy steel girder rails on con-
crete foundations, along with a roadway paved with granite
blocks cannot for horse or steam traction be laid in Eng-
land for less than about $40,000 per mile. ‘The cable con-
duit on the method above described costs about as much
more, making some $80,000 per double track mile. Should
special obstructions from large underground pipes be en-
countered so near the surface the cost would, of course, be
greater. Providing a power station with engines, boilers
and machinery and a car shed will cost a sum, varying
per mile according to the length of the lines equipped, but
for a fair sized installation $100,000 per double track mile
is about enough for street work, buildings, machinery and
all equipment for a two minute service of cars. A horse
tramway with a two minute service costs practically the
same mouney owing to the large number of horses required
and the extensive buildings and land necessary.

An ounce of fact is worth a ton of theory, and on the
question whether such cable tramways will pay in cities of
moderate size we have an example in Edinburgh. There
the existing cable lines occupy three miles of street on
which gradients up to one in eleven occur. The district is
a quiet one, and the average interval between cars has been
about five minutes, though recently a four minute head-
way has often been run. Further, the speed allowed is
only six miles an hour. VYet this short line with its neces-
sarily high general charges costs only about fifty-five per
cent of the receipts to work, and on the actual cost of con-
struction returns a dividend of about ten per ceut per
annum. No separate accounts of the ILondon cable line
have been published, but the expenses are much lower
owing to the fact that a two minute service is required. It
will_be apparent from the above that the conversion of the
horse linesjin Edinburgh to thelcable system, as they carry
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Car House Construction in Boston.

The recent additions to its rolling stock made by the
West End Street Railway Company, of Boston, and men-
tioned in our last issue, has compelled the company to erect
a number of new car houses. In all, accommodations for
391 additional cars have been supplied by the company
since last October. All the new car houses are built upon the
same general plan, and embody in their construction certain
principles which the long experience of the company has
found to be desirable. The plans followed are in some re-
spects novel so that a study of the drawings of one of the
recent car houses will be of interest. Those shown are of
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1.—HALF CROSS SECTION THROUGH PIT ROOM.

FIG.

a new car house built by the company at the corner of
‘Washington and Cephas Streets.

Walls and Roof.—The building has twelve inch brick
walls with granite sills and is covered with a *‘ mill roof ”’
of plank and heavy timbers. The foundations are of brick
with 8 in. X 8 in. hard pine posts supporting 8 in. X 10 in.
hard pine girders. The floors are three inch spruce plank.

Alonitors.—The monitors are at right angles to the
tracks instead of the usual construction which is to have
them parallel to the tracks, or extending lengthwise of the
building. 'The object of this is to secure better light and
prevent the cars on the side track standing in the shadow
of the cars standing on the middle tracks.

Entrance Curves.—These are usually laid with tram
rail mounted on a 5in. X 8 in. stringer. While not so
durable as the girder rail and of course not so desirable for

ﬁ\ A' s = = o =

2" Matched Spruce Plank
2 i i

1 =
o

<7

o]

-

19767 — 19767 19°6% 19%6%

= = C = =

== = i =
DB ]
= 3 L

&lﬁfﬁcﬁﬁjtﬁl&@ﬁl:ﬁ

<L

A 2
Strect Raflway Journal

FIG. 2.—HALF LONGITUDINAL SECTION OF NEW CAR HOUSE—BOSTON.

a much heavier traffic than the present cable road, cannot
but be attended with substantial profits, even after taking
into account the present capitalization of the horse lines
which is a very moderate one. The same remark applies
also to Newcastle.

As I have in a previous article indicated, there is the
more opportuunity for this economical method of cable con-
struction in England because besides the objection to over-
head wires it is being found that for a fairly heavy traffic
the necessity of putting all feeder wires underground and
the care and expeuse necessary to fulfill the stringent regu-
lations of the Board of Trade in regard to electric tram-
ways will cause electric lines to approximate very closely in
first cost to cable roads for a frequent service, while operat-
ing expenses at the low speeds which are compulsory will
also militate against such wholesale adoption of electricity
in the central parts of larger towns as that with which
Americans are familiar.

o
@

DURING January the records of the Baltimore City
Passenger Railway Company show a generation of power
at 3.129 lbs. of coal per kilowatt, running non-condensing.

ordinary street construction, this form of rail is considered
quite as desirable for car house entrance curves when the
price is considered. The cost is only about one-third that
of girder rail construction. When a car enters the car house
it is going at a slow rate of speed and has no passengers so
that there is but little strain on the track. Moreover there
is practically no teaming over such places. =~ When laid on
its own property T rails are used.

In the car house illustrated, the entrance curves are
all under cover, a single track entering through each of the
two doors at the front of the car house. This method has
not been adopted in all the recent car houses, but was
employed here from the fact that the space in front of
the house was limited and did not admit of the curves being
laid in the streets. As the special work is all under cover
there is no expense in keeping it clear of snow in winter.

Wash Room.—The proper place for this is considered
to be in the middle and as near the front of the building as
possible. It is so arranged that it can be kept warm in
winter.

Offices, Waiting Rooms, etc.—The offices and the con-
ductors’ and motormen’s rooms are along the side wall of
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the building. The latter are kept
entirely distinct from the rooms for
the repair men, whicli are at the
rear of the building. It has also
been considered dcsirable to give the
motoruict and conductors separatc
rooms. These are on the ground
floor, commodious and fitted with
lockers for the differcut men.. The
passengers’ waiting room, in the car
house illustrated, is in thc front of
the building. ‘This room is of the
usual construction with benches, and
adjoining it are the salt bin and
storage room which should be easily
accessible from the street.

LBoiler Room.—The boiler room
and blacksmith shop are separated
from the rest of the house by a
brick wall twelve inches thick and
connect with the main car house by
sliding doors, tinned. The oil room
is similarly enclosed and its floor
sloped to the center at a grade of %
in. to the foot. It is fitted with
center and side benches.

Stock Room.—The stock room,
also in the rear of the building, is
fitted with traveling hand hoist by
which supplies can be received and
delivered to a swinging crane which
controls two pit tracks.

Pits.—The pits have stairs at
each end, and over one are two ten
inch I beams spaced eleven feet
apart, fitted with hoists, by which a
car body can be lifted clear of the
truck. Amnother pit is fitted with
removable rail sections of about
eight feet in length, whereby after
a car has been jacked up its wheels
can be lowered into the pit by a pit
jack.

The portion of the building con-
taining the pits, with two additional
tracks for storage, can be shut off
from the rest of the building by
doors and can be warmed in winter.
In the opinion of the managers of
the company this is an important
point, as it is thought that repairs
can be made much more quickly
and to better advantage in a com-
fortably warm room than in a cold
one.
Fire Precautions. — The car
houses are fitted with automatic
sprinklers and there is a regular fire
drill which the men are taught and
which they practice at intervals.
The pressure of the sprinkling sys-
tem is supplied by a rotary pump,
directly connected to an electric
railway motor, making it indepen-

dent of the city supply. ‘The wiring for the motor is kept
distinct from that in the car house. A railway motor has
been considered preferable to any other kind of power
since there will always be pleuty of men about the car
house who will know how to operate it.

G B The automatic sprinkler pipes are filled with air which
‘ holds back the water, so that there is no trouble from freez-
Shop ing in the pipes during winter. The electric pump can
take water from the city mains or from a large tank located
near the car house holding from 20,000 to 40,000 gals.,
and heated by steam pipes in winter to keep it from freez-

FIG. 3.—PLAN OF A NEW CAR HOUSE—WEST END ing. Hose pipes are carried to the roof which is reached
STREET RAILWAY CO., BOSTON, from the ground floor by a large number of ladders, so that
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water can be turned on from a dozen or more streams. The
whole apparatus can in most cases be put in operation and
the roof streams manned inside of thirty seconds from the
time the alarm is given. :

— ————p @

Street Railway Roadbed.
By Masonx D. PraTr.

V. —7rack lastenings. Joints.

Rails cannot be made, like wire, in any length desired;
nor could they be shipped or handled conveniently in
lengths of over sixty feet, the length of the lougest rails
laid to-day. 'The usual lengths are thirty, thirty-two and
forty feet.

There must be some good connection between these
separate rails wlien laid, to insure a continuity of track sur-
face, and the question of joints—good joints—should be
given equal importance with that of good rails. As a
matter of fact, the joint has received fully as much considera-
tion as the rail, since the advent of the electric motor.
What constitutes a good joint? Simply, a fastening which,
when properly applied to the abutting rail ends, will hold
them in as good line and surface as the body of the rail.

It is a wecll established fact that rails laid in paved or
macadamized streets and covered to their full depth, as is
usually the case on street railways, may be ‘‘ butted,”’ i.e.,
laid without any opening between the ends for expansion.
This can be done without danger from the effects of changes
of temperature. ‘This fact simplifies to a great extent the
problem of making a good joint; for any opening, even as
small as %4 in., will cause a ‘“ pound ’ on the passage of
awheel. The jar resulting from this pound will cause nuts,
clips and other fastenings to loosen in time, and conse-
quently produce a defective spot in the track.

There is a considerable strain produced in a line of
rails by the changes of temperature®, but there is no appre-
ciable movement because the whole effort is absorbed by
the elasticity of the metal, and the vice-like grip of the
pavement and surrounding material.

Rails arc usually ‘‘ hot-sawed’’, i. e., sawed to length
as they come from the rolls at a bright red heat, and as it
is quitc impossible to thus make a perfectly smooth and
square cut, thie practice is to slightly undercut them. The
amount of this undercut is about % in., leaving an open-
ing at the base of about ¥ in. when the heads abut. The niost
common form of joint is that formed by two plates in the
shape of shallow chianncls, placed one on either side of the
rail, and taking a bearing on the inclined surfaces of the head
and base. They are held in1 position by bolts passing horizon-
tally through both plates and the rail. The bolts used are
called track bolts, and have a button head. That portion of
the shank next the head, for a distance equal to the thickuess
of the joint plate is of oval foru, and as it fits a hole of the
same shape, the bolt is prevented from turning when the
nut is being put on. The nut is either square or hex-
agonal. Where there is roont for it to turn, the square nut
is preferable in giving more bearing against the joint plate,
and a better grip for the wrench. The hexagonal, or
““hex,”” nut is used where there is less clearaice, as is often
the case on angle joints on T rails and on the deep girder
rails where there are two rows of bolts; for in these latter
cases it is desirable to get the bolt as close as possible to
the edge of the plate.

*The coefficient of expansion for steel due to a change in temperature of
19 F. is .00000688 (Ganot). The rate of elongation of a bar of rail steel when sub-
jected to a tensile strain within its elastic limit is, according to the average of a
large number of tests made by the Pennsylvania Steel Comnpany, about .00006in.
per 1000 1bs. per square inch. Dividing the temperature coefficient by the latter,
we get 114.6 Ibs. as the strain per square inch, produced in a rail due to a change
of 19, provided the ends are rigidly held and that there can be no lateral or ver-
tical bending when compression takes place. Assumming a change in tempera-
ture of 100°, we get a strain of 11,460 1bs. per square inch, which isabout one-fifth
of the elastic limit, and one-ninth of the ultimate strength of rail steel. As a
matter of fact, however, rails are not usually laid with the entire end surfaces
abutting perfectly, and there is some chance for a small movement by compres-
sion of the smallridges produced by the saw. Then again, it is highly improb-
able that a rail will be under no strain at one of the extremes of temperature,
but that the point of no strain will be at an average temperature. So that un-
der these considerations, it is not probable that the strain iu a rail will ever ex-
ceed ome-third the figure given above, or about 4000 lbs. per square inch—a
strain which is absolutely without danger of any kind.
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The most essential feature of a joint is that the plates
shall have as much bearing as possible. There is little
gained in making any of the flanges wider than others, for
a joint is like a bridge in this respect, that tlie weakest
part determines the strength of the whole. ‘That portion
of the rail which generally determines the width of the
joint plate flanges is under the head, and whatever width
of bearing may be obtained here should be used at the
other points. It is extremely important that the joint
plates should fit the rail and that when drawn up by the
bolts, the bearing surfaces shall be
in contact with the rail with a
uniforin pressure over their en-
tire surface. In order that the
plates may mnot bend under the
strain of the bolts, and destroy
this bearing, they are always
made convex. This is a proper
feature, but even an arch, when
not of sufficient thickness to carry
its load will fail, as have many
joint plates by being pulled in
against the web of the rail. Fig.
80 clearly shows the result of
such action. The bearing instead
of being distributed over a sur-
face is concentrated along a line.
FIG. 80.—BUCKLED JOINT The effect of this is to rapidly

PLATES. wear away the parts of the rail

(Original position is shown and joint in contact, and thus

by dotted lines. ) loosen the joint. Ome cause for

this lies in the increased size of

the bolt used, without increasing the thickness of the

plates proportionately. Larger bolts are used, because of

their tendency to remain tight, due to the frictional resist-
ance of a largely increased thread area.

Plain or channel plates for 6 in. rails should be not less
than % in. thick at the center, those for 7 in. rails 34 in.,

FIG. 81.—RIBBED JOINT PLATES.

and for g in. rails not less than 7 in. Fven with these
heavy plates there is danger of their being bent in suffi-
ciently to destroy the fit unless some care is exercised in
tightening up the bolts. Plates of less thickness than
those given above have aniple vertical stiffness and in order
to prevent this inward bending on deep girder rails having
a double row of bolts, the writer devised the ‘‘ribbed”’
plate, shown in Fig. 81. (See also Figs. 49, 54, 64 and 67
in the STREET RAILWAY JOURNATL, February, 1896.) The
874 in. rail (Fig. 64) was the first section made having
this type of joint. It was laid on the Atlantic Avenue
Railroad in Brooklyn, N. VY., in 1892-3. With this center
bearing it is readily seen that bending is prevented and the
true bearing of the joint plate flanges insured, even when
bolts are tightened up to the limit of their strength.

In this connection it might be well to explain how
rolled joint plates should be applied. Rails fresh from the
mills are covered more or less with a thin coat of black
oxide of iron. Much of this falls off during the process of
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straightening, loading and unloading; but there is always
sonie adhering to the rail when placed iu the track. This,
to my 1ind, is one of the worst enemies of the joint, for
after the latter is applied and the track is used the jar of
passing wheels reduces this scale to a thin powder. This
powder, working its way out from between the rail and
joint plate, leaves the latter loose, or well started in that
direction. This coating of oxide or ‘‘scale ’ is also found
on the joint plates. ‘Therefore the first thing to dois to
remove it from the bearing surfaces, which may be doue
with a light hammer, a file or a scraper. By the time the
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FIG. ,83.—WHEELER RAIL JOINT.

rail reaclies its destination this scale will be found only in
patches, and probably the first tool mentioned is the best
for the purpose as it easily crumbles off after a few light
blows on the spot. This is a matter which I believe to be
of considerable importance, and yet is often, if not always,
overlooked. £

The next step is to place the plates in their proper
position and putting in all the bolts, screw them up only
sufficiently tight to hold the rails snugly. Care should be
exercised here as well as at each subsequent operation, to
see that the plates go on evenly. After the spiking has
been done and the track surfaced, all bolts should be goue
over carefully, pulling every nut up tight. This may be
done most effectively with a two foot wrench; and while
pulling on the wrench, tap the Zead of the bolt with a one
pound hammer. A few blows on the plates and on the
head of the rail with a light sledge during this proceeding
will have a beneficial effect. Again, after the track is fin-
ally lined and surfaced, every bolt should be gone over with
wrench and hammer. A final inspection before filling in
will do no harm.

If plain channel joints hiave been used, too much care
cannot be exercised in drawing up the bolts, not to bend
the plates, for they will do more good when bearing evenly
against the rail flanges, even if the bolts are not as tight as
they might be. &

Channel joints are used from 20 ins. to 38 ins.
long and with four to twelve bolts. 'The bolts should
be either 7% in. or 1 in. in diameter. 'The writer is of
the opinion that for 6 in. and 7 in. rails the joint should
be 26 ins. to 36 ins. long, 5% in. thick and have six or
eight 1 in. bolts; on rails deeper than 7 ins. a joint of
about the same length, or even shorter, with two rows of
six bolts each. Plain channel bolts should be 78 in. thick;
“*ribbed ’ plates may be ¥4 in. and the bolts 1 in. in diam-
eter. ‘The spacing of the bolts is a matter about which
there seems to be a large diversity of opinion, but that in
which the length of plate is divided evenly will give as
good results as any.

Nut locks are frequently used on street railway tracks;
but while admitting that therc are many excellent devices
intended to hold the nuts up to their work which may be
of service on exposed tracks, it is my opinion that their
use is an unnecessary expense on tracks that are covered
inn.  In these cases there is quickly formed a coating of
rust which, with the grip of the surrounding gravel and
sand, holds the nut as in a vice, and if the joint becomes
loose it is from other causes.

The joint made as above described and properly ap-
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plied on rails of seven inches and over will give very satis-
factory results. The deeper the rail, however, all other
things being equal, the better the joint is apt to be, for
with the stiffer rail the tendency to a movement between
the parts of the joint is lessened. With the ninc inch gird-
ers as laid to-day this movement of track is practically
nothing.

There are many forms of the bolted and keyed joints,
somne of which possess considerable merit, and the question
of their use is one to be settled by the manager in each
case. We give below descriptions of a few of the most
important ones.

The girder joiut (Fig. 82) is of that class of joints
which grip the base of the rail. In addition to this it per-
forms another office—that of a chair—and is thercfore best
adapted to rails of six inches and less in height, although
they are used on seven inch rails to some extent. There is
1o doubt that joints of this type would be used much more
extensively than they are but for the fact that solid deep
rail track can now be bought for about the same price as
the shallow and lighter rails with chairs. ‘The girder joint
is not so well adapted to deep rails; first, because it does
not hold the rails in strict alignment, and second, because
the ties are thrown so far below the surface.

The Wheeler rail joint (Fig. 83) is made of malleable
cast iron in two parts, and is without bolts. One of the
parts, the larger one called the ‘‘ housing,”’ has a bearing
surface extending under the entire width of the base of
the rail, and has formed under this shelf a tapered pocket
which receives a wedge formed in the lower side of the
other part. 'The housing is provided with lugs engaging
holes in the rail web which prevent its slipping from a cen-
tral position when the wedge portion is
driven home. ‘The whole is well braced
by ribs. The manufacturers say: ‘‘There
is 1no attempt to assist the web in holding
up the rail head as we believe all T and
tram rails are or should be stiff enough
to carry the traffic, and are as stiff at the
ends as at any other portion of the rail
tj length, and that the province of a rail

joint is to prevent motion of rail ends by

FIG. 82—GIRDER keeping the bases and webs in perfect

JOINT. alignment and immovable, thus insuring

a permanent alignment and surface of

the head and tram.”” And the advantages claimed for
the joint are: .

A solid, unbroken base or shelf upon which the"foot
flanges of the meeting rails rest.

FIG. 84—WHEELER RAIL JOINT.

““ A firm grasp of the rail over the entire surface of
the foot flanges and web.

“ Simplicity of design, two pieces against twenty-six
in twelve bolt splice bar joint.

“ Elimination of the weakness of splice bar joint, viz.,
bolts and nuts and consequent avoidance of necessity of
tearing up pavement for joint repairs and replacing same.

““Economy in applying joints, two to four Wheeler
joints having been applied while one splice bar joint was
being bolted up.”’

These joints have been used very effectively in old
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track—replacing the light ‘‘straps’’ which amounted to
almost no joint when attacked by the electric motor. Ex-
tending as they do below the rail there is considerable
stiffness in them. Being castings it is impossible to ob-

tain as good a fit as with rolled joints, and that they will
keep tight longer, if as long, as the bolted joint, properly
applied, is open to question.

The Weber joint (Fig. 85) is_peculiar in having, in
addition to the two well-fitting channel joints, an angle
The space

which has one leg extending under the rails.
between the vertical leg and one of
the joint plates is filled with a piece
of sound Georgia pine. The bolts
pass through the two plates, the rail,
the pine filler and the angle. Of
course, such a joint is more expen-
sive—first cost considered—than
the ordinary joint; but it is claimed
that the addition of the angle not
only stiffens the whole joint greatly,
but also maintains the rails in good
surface. ‘The elasticity of the pine
ﬁll?_r keeps the whole joint tight by FIG. 25 —WEBER RAIL
taking up all loosening effect of JOINT.

wear. ‘The Weber joint has made a

remarkable record on open track where it not only main-
tains a good surface when applied to new track, buton old
track with ‘‘low ” joints it has brought the
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The ‘‘ cast welded”’” joint consists simply in a mass of
cast iron poured around the abutting rail ends uniting
through holes in the web. It is possible to thake a very
close union between the cast iron and the rail, and with the
proper amount of iron a very strong and substantial joint
can be produced.

o

A Rccent Interurban Line in Ohio.

One of the most recent lines in Ohio is that along the
Mahoning Valley, extending from Youngstown to Girard
and Niles. The officials of this company are C. F. Clapp,
president, R. G. Sykes, vice president, John E. McVey,
secretary, and A. A. Anderson, treasurer and general
manager. .

The company was incorporated in November, 1894.
The line was completed to Girard and put in operation on
Oct. 5, 1895, and was completed to Niles Nov. 4. The
distance from Youngstown to Girard is five miles and that
from Girard to Niles is five miles. ‘The line serves a pop-
ulation of nearly fifty thousand people.

The track is laid with sixty-seven pound T and sixty-
eight pound girder rail. Owingto the nature of the country
through which the line passes considerable heavy grading
was necessary, and four pieces of trestle work having a
total length of 1700 ft. ‘The trestles dre built in a most
substantial manner of Georgia pine. ‘There is also one

rails up toline and surface which it is not pos-
sible to attain with the ordinary angle joints.

With the knowledge of the fact that rails
may be laid with butted joints naturally comes
also the question, Why not such a joint as will
make the track practically two continuous rails?
There are two methods now in use, which
endeavor to reach this end, namely, the pro-
cesses of electrically welding the rail ends to-
gether and that of ‘‘cast welding.”

The former process consisted in fusing a
piece of metal on each side of the web at the
joint by passing through them, when held
tightly against the rail, a current of low
voltage and great volume. Some attempts, I
believe, were made last year to unite the rails
ends directly. ‘The process of electric welding
is not welding in the ordinary sense, but a
melting of the separate pieces together. To
do this properly with steel requires the expendi-
ture of about fifty horse power per square inch.
The opcration is completed so quickly that a
few inches from the point of melting steel the
rail is quite cold. The heated portion on slowly
cooling passes through an annealing process
and lcaves a distinct line of demarkation be-
tween two conditions of steel—which is also a
line of weakness. This was proven by a considerable
percentage of breakages taking place at this point,

FIG. 86.—CAST WELDED JOINT.

when the track became subject to the strains produced by
changing temperature. ‘The apparatus used is neces-
sarilyJcumbersome and expensive, and it is questionable if*
the results attained are commensurate with the expense.

CROSSING A TRESTLE ON THE MAHONING VALLEY RAILWAY.

bridge span of seventy feet, the abutments of which are
laid in Portland cement. ‘The span is formed by two six
foot deck plate girders. 'The trolley wire on these trestles
is carried on pipe poles with cross pipe girder, as shown in
the engraving. A portion of the road is built over ground
purchased outright, giving perpetual right of way, and a
fifty year franchise has been granted over the greater por-
tion of the remaining distance between Girard and Niles.

There are four thirty-two foot vestibuled cars built by
the Barney & Smith Company, two Pullman and two Gil- *
bert cars. All are mounted on McGuire trucks and are
equipped with G. E. 1200 motors.

At present this line is being operated from the power
station of the Youngstown Street Railway Company in
Youngstown, but a modern power house is to be erected in
Niles, O., during the coming spring. It is also the
purpose to cousolidate the company with the Youngstown
Street Railway Company in the near future. ‘The consol-
idated companies will probably extend their lines to other
cities in the Mahoning Valley.

THE West End Street Railway Company, of Knox-
ville, T'enn., will erect a new station.
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Car Step for Open Cars.

The accompanying engraving shows an ingenious method of
making open cars more accessible, invented by J. A. Miller, of New
Haven, Conn. It is practically the addition of another step to the
entrance of each aiste of an open car. This permits the running
hoard of the car to be lowered to about twelve inches above the rail.
The auxiliary step is placed ten inches above the running board and

CAR STEP FOR OPEN CARS.

is supported by iron hangers. The step is six or seven inches in
width and eighteen inches in length, thus filling the distance at the
end of each aisle. As maiy open cars are fitted for high suburban
speed with thirty-three inch wheels, the use of the auxiliary step
will prove very convenient to many passengers.

Another claim made for the step is that when used by con-
ductors it will permit them to lean much further into the body of the
car after nickels. There is also much less lia-
bility to accident in getting onand off cars.

@

The Electric Railways of Geneva.

An electric railway has been put in operation
in Geneva by the General Tramway Comipany of
Switzerland. This tramway, which traverses the
most densely populated districts of the city, opens
direct communication with the aristocratic quarter
of the city and extends from the Plateau de
Champel on the omne side, as far as the village
Petit-Saconnex on the other side. The speed of
the cars is limited to five miles per hour in the
center of the city, and twelve and one-half miles
per hour in the outskirts. The cars will run on
fifteen minntes headway, and will make twenty-
five round trips aday. Six cars will take care of
the normal traffic and will make an average of 560
car miles per day.

The power station is located on the River
Rhone. The generators are six-pole machines,
and are directly connected to horizontal Picard
turbines. Fach dynamo is rated at 150 k. w.

The trolley wire is of galvanized steel in the
center portions of the city, in order to obtain
maximum strength; onthe rest of the distance it is of copper.
Tubular steel poles ofa height of twenty-two feet are used, and are
set in the ground to the depth of five feet. Two types of rails are
used. In the central portions of the city it is of the Marsillon sec-
tion, the rails being laid on ties. On the rest of the distance the rails
are of the Pheenix type. They are in lengths of thirty-six feet. The
maximum grade is five and one-half per cent. and the minimnum
radius of curves is eighty-three feet.

The cars are of the double deck type, and hold thirty-two pas-
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sengers each. They measure in length nineteen and one-half feet,

and weigh, equipped, ten thousand pounds each. The electrical

equipment includes a single reduction motor of fifteen horse power.
We are indebted for the foregoing description to L' Z/eltricita.
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A New Double Tenoning Machine.

The illustration represents a new tenoning machine designed for
cutting tenons on both ends of material, coping both ends and cut-
ting off to exact dinmensions at one operation.

The claim is inade that it is the only double tenoner that will
tenon both ends of wide and short material at the same tinie and
have the tenons absolutely perfect. It will tenon naterial from six
inches to fifty-four inches between shoulders and to twenty inches in
width and a piece seven inches thick can be passed between the
heads. It is estimated that this machine will do the work of three
single machines and when required for tenoning longer material the
makers are prepared to construct them.

The framing is very heavy, well braced and with wide base. The
housings are mounted on the bed one of them adjustable for differ-
ent lenvths of material, and they support all the principal working
parts. “The mandrels that carry the tenoning heads are 17; ins. in
diameter, made of the best cast steel, are lead ground and run in
long self oiling bearings. The mandrel slides have a vertical adjust-
ment on the housmUe, and the upper mandrels have a lateral adjust-
nient to permit cuttm«r a tenon longer on one side than the other.
The driving pulleys are located between the bearings and have
adjustable bindings to keep the belt tight, with the mandrels in any
position. The mandrels that carry the saws are located on the op-
posite sides of the housings in advance of the cutter heads and have
independent vertical and lateral adjustments. The coping attach-
ment is located back of the tenoning heads and is mounted on adjust-
able slides and driven from independent countershafting supported
on the machine.

The feeding mechanism is constructed on a new and ingenious
principle, automatic in its operation, and will produce accurate
tenons on material of all dimensions. All provision 1s made for chang-

DOUBLE TENONING MACHINE.

ing the angle of the cut and length of tenon. Theref are four
changes of feed varying froin fifteen feet to forty-five feet per min-
ute. ‘This machine is built by J. A. Fay & Company.

——————lp 4 @ C————————

A coMPANY headed by Tom I. Johnson is said to be plan-
ning a system of electric rallways to connect all the important towns
in Central Ohio. The prospective lines so far favorably considered
will aggregate over 4oo miiles.
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A Combined Separator and Steam Receiver.

The fall of pressure that takes place between the boiler and the
eugine, due to the fact that the volume of steam necessary for one
stroke of the engine has to be drawn from the boiler through a long
and sinuous pipe during the short period of admissionn whicl in an
ordinary Corliss engine is only one-fifth to one-quarter of the stroke,
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Westinghouse enigines at the new power house of the first mentioned
company on East Twenty-eighth Street, New York. According to
the engineer of this company, the separators remove practically
every trace of entrained water, while the receivers keep a constant
supply of steam right at the throttle, which is not affected in pressure
by the pulsations of tlie engine to an extent of over one-half of one
per cent. Several tests have been made to ascertain the drop in
steam pressure between the boilers and the receivers, but even when

thie engines were loaded no appreciable drop could be found.

VERTICAL ENGINES WITH COMBINED SEPARATOR AND RECEIVER.

has always been a source of annoyartce to engineers. This reduction
of pressure, as shown by indicator cards, generally amounts to from
five to ten per cent of the boiler pressure.

Using very large steam pipes rednces the loss only iu a measure,
wlhile open to the objection of increased cost, greater difficulty in
keeping the joints tight, especially under high pressures, and greater
liability to accidents.

In view of this it has

e e &

Brake Experiments in Chicago.

A trial of the improved Prouty-Noble brake was made
on the lines of thie Chicago City Railway Company, Mar.
18. Through the courtesy of Supt. M. K. Bowen, a motor
and trail car equipped with these brakes were run special
over the Clark Street line of the company fromm Washington
to Sixty-nintl Street. A number of officials of the Chicago
City Railway and several prominent street railway and
electrical experts were given an opportunity of witnessing the
operation of the new brake. The principle of the Prouty-
Noble brake consists in utilizing the momentum of the car by
winding the brake chain on a friction operated spool on the
car axle as previously described in the STREET RAILWAY
JourNAL. With the improved construction one or_ more
trail cars can be perfectly and easily controlled by the thotor-
mat and with but a slight movement of and pressure on the
brake liandle. Another new feature is the placing of the
shoes so as to operate on the inside of the wheels, and of
applying them by direct toggle action as applied on loco-
niotives. This arrangement permits of the hanging of the
shoes so that they will under no circumstances cling to or
ride the wheels, and is furthermore uniform in its operation
and quick in applying and releasing the shoes. The tests
made were on very slippery track, but were considered very
satisfactory. .

i e

Boston Standard Long Car.

The accompanying engraving shows one of the recent double
truck cars built for the West End Street Railway, of Boston, by the
Taconia Car Company, and mounted on the Baker swivel truck, the
characteristics of which are short wheel base and simplicity of con-
struction. This truck has been adopted as standard for double truck
cars by the West End Company. It was designed by the company’s

beconie the practice in
large plants to place a
large reservoir or re-
ceiver close to the en-
gine; thus insuring a
free supply of steam at
substantially full pres-
snre  during admis-
sion, tlie boiler having
ample tinte during ex-
pansion to again re-
store the pressure in
tlie receiver.

These cousidera-
tions lhave led the
soubert  Manufactur-
ing Company, manu-
facturer of the Strat-
ton steam separator, to
design a  combined
separator and steam
receiver. ‘The making
of the two appliances
into onte, while insur-
ing a supply of per-
fectly dry steam at full
pressure to the engine,
economizes space aud
makes a much neater
appearance, as well as
lesseus the number of
joints that would be
necessary if two differ-
ent apparatus were
used. The large -ex-
perience and 1manu-
tacturing facilities of
this company for high
pressure work are a
guarautee that nothing but good and tight work with a safe and
efficient apparatus will be furnished.

The Goubert Manufacturing Company has already supplied these
combined separators and receivers to a nwuber of large power
plants. Among them may be mentioned the United Electric Light &
Power Cowmnpany, of New York; West End Railway Company, of
Boston, and Nassau Electric Railroad Company, of Brooklyn.

The accompanying engraving shows two of four of these Stratton
combined separators and steam receivers connected to 1200 h. p.
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BOSTON STANDARD LONG CAR.

master mechanic and is manufactured at the Laconia Car Com-
pany’s works. )

The following are some of the principal dimensions of the car:
Length of body over panels, 25 ft.; length of car over platform, 32 ft.
11 ins.; length over bonnets, 33 ft. I in.; width of bottom over
panels, 6 ft. 8 ins.; width between seat rails, 3 ft. 5 ins.; the width
of roof at plates all over, 7 ft. 9% ins.; width of body over posts, 7 ft.
6 ins.; height, bottom of sill to top of trolley plank, 8 ft. 935 ins.;
height from step to platform, 13 ins. -
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The Works of a Large Car Company.

The Wason Manufacturing Company is one of the oldest estab-
lishments in the United States engaged in the manufacture of cars.
It began with the building of freight cars by I'. W. Wason in
1845. Car building of all kinds was then in its infancy and passenger
work was only another form of coach or ommnibus building. Itis

STREET RAILWAY JOURNAL.

255

and extends on both sides of the Connecticut Valley Railroad. It is
about seventy acres in extent and the company occupics about seven-
teen acres. When the shops were built this land was supposed to be
ample for all possible contingeuncies, but even this generous provision
hias not heen altogether sufficient.

The works were laid out by Mr. Fisk, who with the general
manager, W. II. Paige, made a study of most of the shops then in
existence. ‘Through the center of the plot of land runs a transfer

WORKS OF THE WASON MFG. CO.

said that independence of his employer’s political ideas was the
turning point in determining Mr. Wason’s career. He lost a good
position, settled in Springfield, and taking a contract for a car on one
of the local roads, now the Connecticut River road, had his busi-
ness career settled. From 1846 when the firm was I'. & C. Wason to
1853 when the firm of T. W. Wason & Company was established
there were great imiprovements in the works. At that time, George
C. Fisk became interested in the establishment, and for many years

table of unusual size, the track upon it being forty-five feet in length.
The three tracks for the table traverse the whole length of the
grounds, a distance of more than 10oo ft. Originally, as designed
by Mr. Paige, this table with its engine and platform, which is seen
in the center of the yard near the office building, was driven by a
chain fixed at each end. Experience has shown that the chain was
not mnecessary, and a simple bearing wheel running on the center
rail and driven by a chain from a sprocket wheel on the engine shaft
moves the table with the greatest
accuracy and covers the seventy
tracks which run at right angles
across the works quickly and with
great accuracy.

The building in front is that de-
voted to the offices, drawing room,
reading room, store rooms and other
departinents intimately connected
witlf the office work. The passenger

erecting shop just behind the office
is 117 ft. > 75 ft. The foundry is 170
ft. X 62 ft., and has a deck roof.
Here are the 80,000 1b. Howe track
scales, several cupolas capable of
melting some forty tons per day.
The wheel casting house is 40 ft. >
28 ft. The wheel capacity is about
100 wheels per day. The machine
shop is 96 ft. -~ 45 ft., the lower story
being devoted to heavy and the up-
per story to light work.  Connected

with the machine shop is a smith
shop 100 ft. > 45 ft., and having an
extension which is used as an iron
room. This shop hastwenty-six side
fires. The paint shop beyond the
erecting shop is 500 ft. > 75 ft. It

FIG. 2—METHOD OF PUTTING PANELS IN PLACE,

past has been the president and manager of the company, in which
he has had forty-three years of continuous service. The company
under its present name was organized in 1863. The old works were
in the center of the city of Springfield and in later years became in-
sufferably crowded. In 1871 H. S. Hyde and Geo. C. Fisk pur-
~chased a large tract of land at Brightwood, about two miles from
Springfield. This tract of land is on the bank of the Connecticut

FIG. 3.—SIDE VIEW OF VESTIBULE.

has space for thirty-two passenger
cars. The wood working shop is a
bnilding 200 ft. > 62 ft., two stories
high. The upper floor is devoted
to upholstering, varnishing and triu-
ming. Omne of the features of this
building which was new at the time
it was putup and which has been
of material advantage ever since, was
the fact that every picce of machin-
ery rested on a foundation which
was independent of the floor. The floor itself was not laid directly
upon the ground as has been a very conunon practice in buildings
of this character, but was raised far enough to allow a circulation
of air beneath it, Wherever it becaunie necessary to locate a
machine the floor was cut and a foundation made directly on the soil.

There is also a lumber shed 420 ft. ) 40 ft. wide and two stories
high. The trucks for passenger and other cars are built in a shop
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60 ft. X 45 ft. On the left of the engraving is seen a large new shop
which has been erected more recently, an overflow froin the original
plot of land.

One of the points of interest about the works is the lumber yard
to which Mr. Fisk has devoted a great deal of attention. In fact,
the quality of lumber has been one of the hobbies of the company
for years, Mr. Fisk, thc president, having spcnt an unusual amount
of time and a great deal of labor and cxpense in experimenting with
various means for drying lumber and for putting it in the best pos-
sible condition for use. He has also done much toward having
timber of all kinds testcd to ascertain its suitableness for various
purposes. In this matter lie was one of the first men to demonstrate
the usefulness of Oregon pine. His experiments in oak are num-
berless and he is constantly testing.

The Wason Manufacturing Company has been known for a great
many years as the builder of a high grade of steam cars. The company
has also for many years engaged in the manufacture of street cars,
and if we remember rightly built for the West End road, of Boston,
the first street car having a monitor or raiscd deck roof. This was
trussed from the corners of the car to the center of the roof in a most
peculiar way. Apparently the builders expected that the sides of
the roof would fall inward. It wasa very handsome car for 1857
and attracted much attention. The extensive use of the bob-tailed
car was carried so far and so completely covered with patents, that
the company for many years after their introduction confined them-
selves exclusively to steam car work. However with the introduc-
tion of heavier cars and the demands made upon them, they a few
years ago re-opened the street car department and have been since
that time manufacturing cars for street railway service. Recogniz-
ing the fact that workmanship was one of the three essentials for a
durable street car, the president took unusual pains in organizing
the department which is kept entirely distinct from the steam work.

The accompanying engravings show some of tlie special features
of its standard car for electric railway work. The first feature that
attracts attention is tlie careful and effective method employed for
holding the panels in position against the ribs while the glue is set-
ting. This is shown in principle in Fig. 2, which also gives an illus-
tration of the end of a standard car in the white. The method isto
secure with several bolts at the level of the belt rail a heavy padded
rail the whole length of the side of the car. This is done after the
panels have been tacked on. When this is in place a brace is put on
at every rib, whicli hooks at one end under the rail, and at the other
end is held fast by a screw clamp, as shown. Fach panel is treated
by itself, though in the engraving both upper and lower panels have
braces aund clamps in position for the purpose of illustrating the
principle. These were put in place to show tlre method, the panels

FIG. 5.—INSIDE FRAMING OF CAR.

having been glued and clamped some time previously. The marks
of the pressure show very plainly on the lower or curved panel.
The system is one which effectually brings the inside surfaces of
panel and rib into contact. The amount of curvature given to the
side of the caris somewhat greater than usual, a very desirable
feature since it materially increases the stiffness of the structure.
This is best seen in Fig. 5, which represeuts the inside of the car.
The reader will notice that the stands or posts for the truss rod are
not of the usual form, but of fixed length, as high as can be carried
beneath the seat. The posts themselves froni the window rail down
are heavier than usual, having more width on their inside edges.
The ribs are closely spaced. The rails are chamfered so as to
throw off dirt, and blocking is placed upon the sill so that dirt can-
not remain in contact with the panels and collect water. The inside
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window rail forms part of the framing of the car and is secured to
each post by three screws and is also gained in place.

The construction of the plate is another feature that should be
noted in Fig. 5. Instead of being a single piece of wood into whicl
the posts are mortised, it really consists of three pieces. One of
these is the letterboard, another a thin plate occupying the usual
position and having the post mortised into it, and the other
mewmber an inside rail which is halved on to the posts like the win-
dow panel or letterboard. These three pieces are glued and screwed

FIG. 4.—INSIDE OF END OF CAR.

firmly to each other and to the posts and form an exceedingly stiff,
strong and very light member. The comnstruction also appears in
Fig. 4, which shows the inside of the end of the car and illustrates
the exceedingly strong double corner posts which are used. The
plate may be very properly considered as belonging to the box
variety and is at the corner of the car, not only strengthened by the
inner post, but is reinforced by what would be termed the lintel of
the vestibule, which continues from the inner post to the vestibule
corner post. (See both Figs. 2 and 6.)

Coming to the corner posts, best seen on the outside in Fig. 2,
we fiud that the upper members of the car frame at the corner
and the wvestibule are made into ome piece by carrying the
upper outside finishing strip entirely around the corner of the
vestibule past the car corner, past the first window post in a
single piece of bent wood. This long splice is also covered by the
drip rail. The finish on the corner opposite the door is seen in Fig.
3. Incidentally it should be noted that these cars are finished with
a door on one side ouly of the vestibule, a construction which in it-
self materially increases the strength of the car and at the same time
gives a stronger support to the vestibule. The construction of the
vestibule is best seen in Fig. 6. It is practically a prolongation of
the car body, the upper part of it taking the raised roof and plates as
integral portions. The great depth of the vestibule roof timbers
with the way in which the posts are secured into them makes this
practically as strong as any part of the car body. The end timber
of what would be the platform is made in several strips and is sup-
ported by four platformn timbers of thé usual fashion. The hori-
zontal resistance to collision or butting is secured by an oak or hard
pine platform floor 13 ins. in thickness, which is driven in solidly
to take a bearing against the end sill of the car. The end sill itself
is of oak measuring 8 ins. >{ 8 ins. It is the practice of the company
to put these sillsin of two 4in. )X 8 in. pieces laid horizontally. The
object in doing this is to secure a perfect dryness of the wood. An
8in. ¥ 8in. stick is seasoned with the greatest difficulty, while a
4 in. X 8 in. stick can be obtained readily perfectly dry. The result
is that this made sill is stronger and stiffer than the solid stick.  _

The lower plate of the raised deck is a single piece of yellow
Douglas fir (Oregan pine). The lightness of this timber and its
strength make it peculiarly suitable for these long sticks which
must, if possible, be both light, strong and stiff.

The iron work upon these carsis somewhat peculiar and very
interesting. It is best seen by reference to Fig. 3, which shows the
end of the car and the side of the vestibule opposite the door. In
Fig. 6, the method of putting on one of the corner irons and the
window strap is shown, and in this figure the peculiar form of the
corner panel iron is best seen. It has, in the formof a strap, a flat plate
on the end of the car and a flange which turns up against the inner
corner post. It is formed of a single piece of malleable iron. The
other straps in Fig. 3 run around continuously, but at the inside
angle of the vestibule are covered by malleable plates. The dash, or
front of the vestibule, is a single plate of iron secured, as shown,
under the corner of the car and taking a bearing against a casting
which takes the truss rod. It gives a very firm support at the right

lace. )
P There may be doubts in the minds of some in regard to the
theory of the platform, and whether it should be made just as strong
as the car, some advocating its use as a mere buffer or breaking
piece which shall give way before the car body is injured. With the
vestibule however a large number of builders and experienced car
users have reached the conclusion that it should be made as strong
as the car frame itself, and if provided with a sufficient buffer iron
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should stand all the hard usage to which the car ean be subjected
without absolute destruction. It is upon this theory that the Wason
Company has designed and built its vestibules, and there seeins to
be no reason for doubting the soundness of its judgment in this
matter. \With a car which is to be carried on double trucks the ad-
ditional end weight is not a serious matter, since its overliang is but
small and it is easily carried without any tendency to galloping or
pitehing at any speed. ]
The finish of the vestibule without sheeting beneath the iron
presents some advantages, and in case of a slight collision the dam-

FIG. 6.—VESTIBULE UNDER CONSTRUCTION.

age is much more easily repaired than when a considerable amount
of splintered sheeting has to be taken off and replaced. In this re-
spect however it is not theory, but the result of experience which
must decide the question of the most desirable construction.

<O

A New Method of Testing Rail Bonds.

A novel method of testing all the rail bonds of an electric line
was recently tried with success by J. K. Brooks, superintendent of
the Niagara Falls & Lewiston Railroad Company. The method was
suggested by Harold P. Brown with whose plastic bonds the line is
equipped.

Two large double truck cars were placed twenty feet apart and
on their projecting bumpers was laid a strong wooden beam 21
ft. long and 6 ins. > 8ins. in section. This was firmly lashed in
place with ropes; the drawbars were then joined together and a
strain put on their springs with a block and tackle so as to take up
any lost motion between the cars and the beam.

This arrangement left just twenty-eight feet between the rail
contacts of the rear wheels of No. 1 car and the front wheels of No.
2 car. These trucks were then connected by an insulated wire in
which was interposed a very low reading voltmeter. A high reading
voltmeter was placed between trolley and rail and an ammeter put in
series with the motors. Then the motors of No. 1 car were started
and brake set on ear No. 2 until one hundred. amperes were required
to run the cars at about three miles an hour. It is evident that as
the train moved away from the power house, the low reading volt-
meter would indicate the drop in pressure due to the resistance of
the rails and joints between the cars.

The rail joints are placed in the center of the opposite rail, and
therefore during a movement of two feet the rear truck of No. 1 car
and front truck of No. 2 car were on the same rail, while there was
a joint between them onthe other rail.

During the next thirteen feet there was a joint in each rail.
The eonsequent variation in the voltmeter’s reading represented the
increase of drop due to one joint. At its lower point, which would
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be lield for about one-half second, the reading represented the drop
due to twenty-eight feet of unbroken rail, in parallel with a similar
length of rail having one joint and a pair of bonds. For the next 3%
seconds the reading would be higher since there was a joint in each
rail. Knowing the drop per foot of rail with a given current, the
readings were easily verified by calculating the total drop and com-
paring it with the indications of the high reading voltmeters on the
car at end of line and at the power house. This is believed to be
the first time that a test has been made of each bond on an electric
railway.

The results showed that the drop on each joint with 100 amperes
was but .005 volt or one-eighth that of a copper rod 8 ins. long
and .42 in. in dianeter.

e ——— ¢ @ > C———————

Boiler Room of the North Chicago Railway.

One of the latest of the electric railway power honses to be com-
pleted in Chicago is that of the Nortli Chicago Railway. This
station furnishes power for the electric lines of the company and as
well that required for operating the Union Elevated loop and part of
the Lake Street Elevated. The accompanying engraving shows the
boiler room, which is equipped with ten Standard water tube boilers
of 400 hi. p. each and Murphy mechanical stokers.

The coal is thrown from the cars in front of the building into a
liopper and is carried by a conveyor to an elevator which raises it to
the top of the hoppers, where a distributing conveyor carries the
coal to the various hoppers as it is required. The ashes from the
furnaces are discharged into the basement into steel cars, where an
elevator raises them into a hopper from whiclh they are discharged
into a railway car or barge.

The design of the whole plant is to make it automatie in every
respeet, and this has been accomplished in a marked degree. After
the coal has been shoveled from the ears, no manual labor isrequired
for the operation of the plant, as the handling of the coal and ashes
is entirely accomplished by machinery and was installed by the
Link Belt Machinery Company.

BOILER ROOM OF NORTH CHICAGO RAILWAY.

The entire boiler is suspended from the steel beams independent
of the brickwork and so arranged that the walls may be repaired
without disturbing the boiler. Ample provision is made for repair-
ing and cleaning the boilers, and the steam and water drums are of
sufficient size to pernit a man to work in them with comfort.

@

THE Canadian Electric Railway & Power Company has been
incorporated at Toronto, Cau., by Castle Smith, London, Eng.; James
Kerr Osborne, Lyman Melvin Jones, George \V. Beardmore, Wil-
liam Herbert Cawthira and Edmund Bristol, of Toronto, and Edward
I. Fanquier, of Ottawa, Can., to construct and operate electric rail-
ways between Montreal, Brockville, Kingston, Belleville, Toronto,
Hamilton, London and Windsor and to build branch lines not to
exceed twenty-five miles in length. Capital stock $1,250,000.
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Improvements in Open Heaters.

The relative merits of open and closed feedwater heaters have
been discussed by engineers for a long time, since each type has
many advocates. The Harrison Safety Boiler Works, are bringing
out in their 1896 pattern of open exhaust heaters, kunown as ‘‘The
Cochranes,’’ appliances which are claimed to overcome the defects of
former open heaters, and to be superior in efficiency and durability
to closed lieaters.

Briefly considering the two types, the points of superiority urged
for the open heaters are as follows: That the quantity of water that
can be heated is not limited by the number of square feet of surface
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ing during all the time of its passage through the heater, its latent
heat to the incoming water. Allsteam condensed mingles, of course,
with the cold water supply, adding to this latter an important per-
centage of perfectly pure water, thereby raising the standard of pur-
ity of the feedwater.

After leaving the trays, the water is heldin the lower part of the
heater where, being at rest at a temperature close to that of the boil-
ing point, it has an opportunity to deposit those impurities which
are precipitated at that temperature. The water drawn off from the
lower part of the heater is first obliged to pass down through a filter-
ing bed of coke, thence upward under a vented hood to the pump
suction opening.

As will be seen, the entire design of the heater is such as to fa-
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intervening between the steamn and water through which the heat
must be passed, the only limit in open heaters being the amount of
exhaust steam and cold water that can be brought together; that all
of tle condensed exhaust is saved and utilized; that open heaters give
opportunities for purification which are not possible with the other
type owing to the constant circulation which prevents settling, and
to the fact that deposits on heating surfaces, either from oil or from
scale, impair the efficiency for heating; that the one is operated at
about atmospheric pressure, while the other is operated under boiler
pressure, increasing the liability of closed heaters to leak or to col-
lapse.

The general design and construction of the Cochrane heaters,
which are built of cast iron, copper and brass, instead of wrought
iron or steel, which latter metals are more liable to corrode than cast
irom, etc., are shown by the accompanying engravings.

The cold water supply, which is taken in at the top of the
heater, is controlled by a regulator which limits the amount admitted
to that required to supplement the condensed exhaust. In its pas-
sage through the heater the water flows over thin perforated trays,
dropping through the holes or falling over the lower edges of the
trays, which are notched, upon the trays immecdiately below. On
the other hand, the exhaust steam after being first passed through
the oil separator forming part of this heater, enters the steam cham-
ber and passes up through the heater to the exhaust outlet, impart-

VENTED HOOD FOR PROTECTING
PUMP SUCTION.

DETAIL OF JOINT CON-
STRUCTION.

cilitate the deposit of the impurities in places and on material which
can be readily cleaned and removed. The trays though removable
can be cleaned in place, though a slight incrustation upon them
would not affect the efficiency of the heater, because the heat of the
steam is imiparted to the water through direct contact, without de-
pending on the transmission of heat through a metallic surface.
Most of the deposition however takes place in the settling chamber,
while the water is at rest after the heating has been accomplished.
Cracked coke, in pieces not exceeding one inch in diameter, has
been found a most desirable material to place here for collecting
and detaining the impurities. This material is cheap, easily obtain-
able and easily handled since after a period, depending upon the quali-
ty of the feedwater, it can be removed and burned in the furnaces.

The details of the heater, such as sealing of the cold water
supply pipe so as to prevent a water hammer effect, the supply reg-
ulating valve, the oil separator, the ventilation of hood, the water
scaling of the overflow without having any kind of a valve, the method
of making the joints, the method of staying the heater, etc., have all
been carefully studied and worked out, though they cannot be fully
described here owing to lack of space. . )

These heaters have been adopted in a number of stations, includ-
ing the two new stations of the Columbia & Maryland Railway Com-
pany, the high speed line now being built between Baltimore and
Washington,
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Engince Averages for Three Years.

The following figures give the coal cousunption of an Allis cross
compound engine, 22 ins. X 40 ins. > 48 ins., with two Rcynolds
eighty-four inch vertical boilers for a period of three years. They
are taken from: the records of the Stevens Linen Works, Webster,
Mass.

1893. 1894. 1895.
Average I. H. . for year. . 381 393 396
H. P. hours LA 1,042,221 893,792 1,076,134
Eungine coal B 1,831,700 1,493,243 1,775,720
Average coal per I. H. P. per hour
for one year. 1.76 1,67 1.65

The engine indicated A. M. and r. M. average was taken for the
daily record. Tlie boilers were used cxclusively for engine, and
figures of coal include all night banking.

Work on the Mectropolitan and Northwestern
Elevated Roads, Chicago.

One of tlie principal engineering features of the Metropolitan
Elevated Railroad, Chicago, is the special track work which is
prpb%bly the most coniplicated and extensive ever constructed for
imilar service. ‘The line is a four track road with branches, and
being an electric road,
uses a contact or third
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at the express stations the platforms will be between each of the local
and express tracks, so that passcngers may trausfer from one train to
the other by takiug two or three steps across the platform, 1o trans-
fer slips or other annoying feature being used. By tlis arrangement
passengers getting on at local stations may ridc to the first express
station and transfer to an express train with the slightest possible
inconvenicnce. ‘The platforms at local stations will be outside of the
tracks.

Thirteen acres of ground have been purchased at the northern
terminal for the use of machine shops, car sheds, station rooms and
offices. The road will connect at thiis point with the Chicago North
Shore Street Railway, an clectric line that extends to Rogers Park,
Edgewater and Evanston, and it is the intention to bring the cars
of the North Shiore line up to the level of the elevated linte by nicans
of an incline, so that passcngers may transfer without going up or
down stairs.

The Northiwestern Elevated will be operated by electricity from
the start. Before its completion the downtown elevated loop extend-
ing on Fifth Avenue on the west, Harrison Street on the south,
Wabash Avenue on the east, and Iake Street on the north, will un-
doubtedly be in operation, the Lake Street portion of it being already
coutpleted and the foundations are mostly built in the ground for the
balance of the structure. This road will also be operated electrically,
and as the Lake Strect Elevated is nearly ready to change from steamn
to electricity it is a safe prediction that Chicago will have four elec-
trically operated elevated roads in operation by the close of the pres-

rail. The accompanying
engraving shows a view
of a four track combina-
tion crossover east of
Marshfield Avenue Sta-
tion. The problem at
this poiut was to arrange
a crossover so that trains
could go from either one
of the four tracks to any
one of the other three
without going  back-
wards, the crossover tak-
ing up as little room in
the tracks as possible.
The manner in which
this was accomplished
is clearly shown in the
cut. Amnother feature at
this point was to pro-
vide for the contact rail
when crossing the main
tracks. As the contact
rail is some few inches
above the main track rail,
the parts between the
rails of the main tracks
are hinged so as to drop
out of the way when the
main tracks are used. A
duplicate of this system
is also used on the via-
duct over the Pennsyl-
vania Railway yards.

Another complicated
piece of special work
was at the Logan Square
terminal yard.

In making this work,
the best raillway con-
struction was followed as
far as possible, adapting
the same to the compara-
tively short radius curves
that are used. Eighty
pound T rail was used throughout. All of the crossovers aud special
work for this extensive system was coustructed and put in by the
Paige Iron Works.

It now looks as if Chicago’s fourth elevated road, the Northwest-
ern, will be in operation inside of another ten or twelve months.
By the terms of the contract the superstructure is to be completed not
later than next September. The line will use the elevated loop down-
town, cross the river at Wells Street and extend in a general northerly
direction about seven miles to Wilson and Evanston Avenues in Sher-
idan Park. Most of the foundatious have been built and work on the
superstructure is progressing at the rate of about 200 ft. per day, and
with the advent of better weather this progress will be largely
increased, provided there is no delay in getting material. ‘I'lie
present bridge over the Chicago River at Wells Street is not con-
sidered strong enough for the new road and a new bridge will be
built at once, the road crossing on top of it.

From downtown north the road will be double track for a distance
of about 15 milesand the balance of the line will be a four track struct-
ure so as to permit of an express service. Express statious will be lo-
cated about a mile apart and local stations an average of threc blocks
from cach other. Bothlocal and express trains will stop at express sta-
tions. On the four track portion of the line the two outer tracks
will be for local trains and the two inner ones for express trains, and

SPECIAL WORK AT MARSHFIELD AVENUE STATION—METROPOLITAN ELEVATED RAILWAY.

ent year. This is exclusive of the lines of the South Side Rapid
Transit Railroad Company, locally known as the ‘“Alley L’ which
is still being operated by steamn.

The power station of the Northwestern Elevated will be located
near the corner of Fullerton and Southport Avenues, convenient to
the C. M. & St. P. road, with sidings connecting with the same for
the purpose of handling coal with the least possible expense. The
equipment of the power station will be 7000 h. p. divided into three
units of 2000 h. p. each and one unit of 1000 h. p., all direct con-
nected. The car equipment will consist of thirty-seven motor cars
and 113 trailers or regular passenger cars, each seating forty-two per-
sons. Eighty pound T rail will be used and power will be taken trom
a third rail quite similar to the plan of the Metropolitan Flevated.
It is estimated that some 35,000 tons of steel will be used in the con-
struction of this road. The cost of the road will be about $7,000,000
which it is claimed lias been provided for by the sale of stock almost
exclusively in Chicago and without the issue of any bonds.

TuE Fairmount Traction Company has been incorporated at
Richmond, Va., by Samuel I1. Pulliam, John H. Dineen, William T.
Heckler, William J. Westwood and F. C. Brauer, Jr., of Richmond,
to build and operate street railways. Capital stock, $100,000.
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Purifying Oil.

The right to manufacture the Perfection oil purifier, which has
a wide reputation among steam users, has been secured by the Q & €
Company, The device is already in use in the stations of mauy
street railway companies as well as in other places where much oil
is used. The general
construction of the puri-
fier is shown in the ac-
companying engraving.
The interior cylinder of
the purifier is heated
througlh steam pipes, 4
and 5, the water and the
oil to be purified is
poured in the pan at the
top, the purified oil is
drawn off from faucet 6,
the water at faucet 1,
and the debris at faucet
2. Taucet 3 is used only
in case the surface of the
oil falls below No. 6.

As will be noticed
the filter illustrated fil-
ters the oil through
water only, dispensing
entirely with waste and
other  filtering com-
pounds. This constitutes
its main difference from
other types. The method
is said to insure the very
best results under all
conditions, and as well
to make the process of
cleaning the device very easy and simple. The company has in-
dorsements from a large number of users, demonstrating the claims
made in this direction.

OIL PURIFIER.

A New Car Fender.

The accompanying illustrations sliow a new type of fender de-
signed by R. Mayolini, of New York City. The aim of the inventor
has been to produce a fender with cushioned front and sides, which
would approach the ground at itslower edge as closely as possible,
while its upper edge would not extend higler than the correspond-
ing portion of the car dash. Another aim of the inventor was to
proluce a fender which could be readily transferred from one end of
the car to the other. The fender is constructed for this purpose in
two spring szctions which when curved, brought together and locked
completely guard the front of the car, preseuting a practically un-
broken and at the same time a yielding surface to any obstruction
with which it might conte in coutact.

In the illustrations, Fig. 1 shows a perspective view of one style
of the feuder attached to a car. Here the fender is made of four
plates of thin and very light "but strong sheet steel, thus giving
strength and rigidity to the fender as a whole, while at the same

FIG. 1.—CAR FENDER—STEEL CONSTRUCTION.

time allowing enough elasticity to the whole structure to prevent
a dangerous or even severe shock when any obstacle that may happen
to be on the track comes in coutact with the fender.

Fig. 2 shows another perspective view, in which the fender is
counstructed of stout wooden plates of such thickness that it can
easily be bent to the desired form, while at the same time being suffi-
ciently strong to withstand any shock likely to be encountered. This
is also sufficiently flexible to afford a yielding surface for obstacles
which come in contact with it,
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The sketch shown in Fig. 3, represents a top view of the
first fender with its two halves unlocked and ready to be removed for
transfer to the opposite end of the car. The locking device is ex-
tremely simple, while the method of attachment to the car is
fully as simple and ingenious. This is shown clearly in Fig. 1.
The device is so simple that the removal of the fender from one end
of the car and its attachment to the other is a matter of very small
consequence. It can easily be accomplished by the motorman or
gripman at the end of the line. The ease with which the fender can
be removed and the small space it occupies after removal make it
possible to store the cars in a car barn without requiring additional
space.

The extreme front end of the fender, as shown in Fig. 1, is
thoroughly cushioned, so as to afford additional safety to persons
who might be struck by that part of the fender, since there would
be less flexibility from the fender as a whole if a collision should
take place at this point.

In pointing out the merits of this type of fender, the inventor
claims that nearly all persons struck by moving cars are either just
stepping upon the track from one side or are just leaving it at the

FIG. 2—CAR FENDER AND PLAN VIEW WHEN OPEN.

other side. In the former case, the approach of the car has not been
uoticed, while in the latter case a person who has noticed the ap-
proach of the car and the impending danger, would be making an
muediate effort to get out of the way, and would thus be just
leaving the track if struck at all. In either of these situations the
fender here illustrated, it is claimed, will strike the person in such
a way as to injure him if at all to the least possible extent, because
of the flexible character of the materials used in its construction. A
person thus struck would be thrown from the track in either case, so
as to be out of the way of the moving car.

The general appearance of the fender givesthe idea of ample
protection, great strength and flexibility. At the same time it is
easily handled and does not add materially to the cost of car equip-
ment.

Lud

Elcetric Patent War Over.

For nearly a year past the General Electric and Westinghouse com-
panies have been endeavoring to come to an arrangement that would
reduce the expensive patent litigation between them, which, it is
said, has cost the two companies in the aggregate $6,000,000 in legal
expenses and for service of experts.

Up to a short time ago efforts to reach an agreement have been
unsuccessful, but recently tlie matter was taken up afresh, and at
meetings of the directors of the two companies held last month an
arrangement was reported and ratified.

It has been agreed that after certain exclusions the General
Electric Company has contributed 623 per cent and the Westing-
house Electric & Manufacturiug Company 37% per cent in value
of the combined patents, and each company is licensed to use the
patents of the other company, except as to the matters excluded, each
paying a royalty for any use of the combined patents in excess of
the value of its contribution to the patents. The patents are to be
managed by a board of control consisting of five members, two ap-
pointed by each company and a fifth selected by the four so ap-

ointed.

k The especial incentives which led to the arrangement at this
time were the recent decisions in favor of patents of the General
Electric Company controlling the overhead system of electric rail-
ways, the approaching trials on a number of other important General
Electric patents on controllers and details of electric railway appar-
atus and systems and other electrical devices, and the equally strong
position of the Westinghouse Company in respect to power trans-
mission, covered by the patents of Nikola Tesla, together with its
other patents in active litigation, some of which are of great impor-
tance,
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Rolling Stock for South Africa.

The accompanying engravings illustrate the exterior and interior
of one of a number of twenty-two foot double deck cars recently
built by thie J. G. Brill Company for the new electric railway in
Cape Town, Soutll Africa. The seating capacity is sixty-four pas-
sengers, thirty-two below and thirty-two above, and the seats, which
are of the Hale & Kilburnt type, are all arranged transversely, as
shown in tlie engravings.

The cars are finished inside in ash aud cherry, natural finisl,
and are handsomely varnished. The inside of the lower deck is
ceiled witl three-ply veneer handsomely decorated. The car is
fitted with double sashes, thie top sash being stationary and the lower
sash arranged to drop. Both platforms are fitted with stairways and
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inghouse multipolar generators of 300 L. p. Heine boilers, Barr
pumps, Green economizers and Iloppes live steam purifiecr. The
pipe work was all designed in the office of the J. G. Brill Company
and was bent to shape by Best, Fox & Company. The traveling

crane for the engine room is from the works of Alfred Box & Comi-
pany.

An Ingenious Method of Making Armature Coils.

In times past there lias been a great deal of trouble found in
railway motor armatures with the wires leading from the armature
bobbin to the commutator lugs. ‘These werc originally made, years
ago, of solid wire which would quickly break off owing to the vibra-
tion of the car. Then came an improvement in the form of a flex-
ible cable which was soldered to the end of
the solid armature wire just inside of the

bobbin and was conmnected at the other end
, with the commmutator lug. This prevented
: the breaking of the leads, but another
trouble was sometimes caused through the
heating of the armature wire and the melt-

ing of the soldered joint between the flexi-

FIG. 1.—DOUBLE DECK CAR FOR SOUTH AFRICA.

suitable projections for accommodating the motorman, coutroller
and brake apparatus outside of the step landing. The cars are
mounted on Eureka maximum traction pivotal trucks and are equip-
ped with Westingliouse No 38, 50 h. p. motors.

The roof seating arrangement is somewhat novel in that the seats
are transverse, the usual practice being to have two rows of seats
longitudinal to tlie car body and back to back, with an aisle on both

FIG. 2,—INTERIOR OF CAR.

sides. By the method adopted the seating capacity of the roof is
materially increased. The J. G. Brill Company will also supply two
other types of cars to this road, one a single truck double deck car,
seventeen feet six inches in length, with seating capacity for fifty
passengers. The car is identical in finish as the longer car and is
mounted on Brill 21 C non-pivotal electric motor trucks. The third
type of car is practically the sanie as the one just mentioned, ex-
cept that it was fourteen feet six inches long, with seating capacity
for forty-four passengers. ' )

The power station of the company will contain American appa-
ratus, which is also being supplied by the Brill Company. It will
have three 300 1. p. vertical tandemn compound condensing engines
built by the Philadelphia Engineering Works and connccted to West-

ble and the solid wire. For a long time this
\ was submitted to by builders. It did not
seem wise to use a flexible cable for regular
armature windings because in using such a
cable made up of round wire, the conduc-
tivity is cut down to about twenty-five per
cent for a given dianieter of armature cable,
and the space for copper in the armature
slots is so precious that such a loss could not
well be borne.

The Walker Company has now solved
this difficulty in a neat and ingenious way.
A flexible cable is used in making up the
arniature bobbins and this cable is brought
down to the commutator withiout joints of
any kind. In order to maintain its con-
ductivity and still to use the slot space in
the core to the best advantage, the cable is
made out of enough of the round wires to
give the proper conductivity and is then
passed through a die so as to bring it down to approximately the
diameter of a solid wire. The round copper wires imbed them-
selves in each other in such a manner asto fill up the interstices,
while the flexibility is still maintained without sensible diminu-
tion. The size of a machine for a given output is thus practically
the same for a cable of this kind as for a solid wire.

The company has been very successful in making square,
rectangular and flat armature conductors of this style as well as
round. Inlarge generators the plan has been used to advantage by
weaving small wire into a flat ribbon and then rolling it or drawing
it through a die. Not only is flexibility provided for by this method,
but the eddy currents which are formed in solid wires are largely
prevented and the heat developed in the armature is therefore
reduced.

>

Changes in the Sterling Company.

Owing to increase of business, the managers of the Sterling
Supply & Manufacturing Company, of New York, have decided to
extend their manufacturing facilities and have increased their capi-
tal stock to $100,000, all of which is fully paid. The company will
be continued under the same management as lhieretofore. The office
of president and general manager will continue to be filled by J. H.
Carson, who originated the business of the company, and who re-
tains a controlling interest in it. Perry Tiffany is a new member of
the company and has been elected its vice-president. He is a gen-
tleman of large business experience and resources, and as he will
devote a large portion of his time to the interests of the company his
conmnection with it will result in a large increase in its strength and
business. The office of secretary and treasurer is well filled by Jos-
eph M. Stoughton.

The company was started four or five years ago as manufacturer
of only a few specialties, but has had a continuous growth, both in
business and in the favorable regard felt for it by its customers.
This has been largely due to the personal efforts of its president,
Mr. Carson, who has been the active manager, and wlio has secured
for it the right to manufacture a number of important specialties
whicli have been most favorably received. The business of the
company is at present on the increase, and its managers report the
outlook as very satisfactory. Orders for brakes are being received
from a number of cities, among the latest companies to adopt the
brakes being the Buffalo Railway Company. The register business
is always an active one, and there seems to be no falling off in orders.
In this department the company has now on hand orders for several
hundred registers to be delivered within the next sixty or ninety
days.

e ———p 4§ > C——————

THE Yosemite Valley & Merced Railway Company, of Yosemite,
Cal., has been incorporated by O. D. Baldwin, president; James
Cross, vice-president; Theodore Reichert, secretary; A. I,. Stetson,
general manager; G. A. Wulkap, traffic manager, and C. F. Preston,
general attoruey. The Amecrican Bank & Trust Company is treas-
urer,
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The annual convention of the Texas Street Railway Association
occurred in Galveston, Mar. 17 and 18. The attendants included
represeutatn es from most of the prominent street railway companies
in the state. Among the subjects discussed were the following:
“Track Repairs,” ““Overhead Construction,” ** Fire Insurance,”
‘“ Treatment of Ties with Preserving Lompounde » ¢ Stimulation of
Traffic by Parks,” etc. After the conclusion of the business meet-
ing, the delegates enjoyed a drive about the city and afterwards a
dinner at Woolam’s Lake.

The officers for the ensuing year were elected as follows: presi-
dent, Col. W. H. Sinclair, Galveston; vice-president, C. F. Drake,
Austin; secretary, C. L. Wakefield, Dallas. Executive conumnittee:
the Ofﬁcers and G. B. Hendricks, Fort \Vorth, and A. H. Hayward,
Houston. The next meeting will be held in Austin, the third Wed-
nesday in March, 1897.

Eleetric Line Between Baltimore
ington.

and Wash-

Work on the electric railway between Baltimmore and Washington
is being pushed forward rapidly by the builders, the Baltimore &
Catonsville Construction Company. ‘The plans contemplate the con-
struction of a line thirty-seven miles in length between the two cities.
The entrance into Baltimore will be over Saratoga Street bringing
the cars to the center of the city, and in Washington over North
Capitol Street. It is lioped to compete in point of time with the
steai railroads, whose trains now make the distance between the
two cities in forty-five minutes. 7To accomplish this will require the
operation of trains at some parts of the line at a spud of sixty 1niles
per hour. This will involve the introduction of new problem< in
overhead Constnutlon and train operation. The coustructmg engi-
neer of the company is S. W. Huf%, and the consulting engineer Dr.
Touis Duncan.

There will be two stations, for which the contracts have already
been awarded. FEach will be located at a distance from one of the
terminals of about one-fourth the eutire length of the line. The
equipment will include McIntosh & Seymour engines, Westinghouse
generators with boosters, Campbell & Zell boilers, Davidson punips
and condensers, Cochrane heaters and Green economizers. The cars
will be run in trains of two cars each, weighing about fifty tons per
train. The operating company, the Columbia & Maryland Railroad
Company, controls in Washington the Belt Railway and the Ecking-
ton & Soldiers’ Honte line, These latter companies are about experi-
menting in Washington with a compressed air motor, manufactured
by H. K. Porter & Company. Whether the Baltimore cars will enter
the city on the tracks of these lines, and what motive power they will
use inside the city of Washington, are questions which have not yet
been decided.

Orders in New Orleans.

The Canal & Claiborne Railroad Company, of New Orleans, La.,
has completed its plaus for electrical equipment, which will be car-
ried out 1n charge of Ford & Bacon. Seventy-five pound sixty foot
Johnson girder rails will be used and the contract for the specml
wwork has also been awarded the Johnson Company. The cars which
will be built by the American Car Company will have twenty foot
bodies with four foot platforms and will be equipped with cross cane
seats and General Elcctric motors. Tley will be mounted on Balti-
more trucks. The power station will be at the river front and will
contain two 450 h. p. tandem compound condensing Allis engines
direct connected to Gemneral Electric generators. The boiler house
will be fitted with Edgemoor water tube boilers.

Tur Oakland & Livermore Valley Railway Company, of Oakland,
Cal., has been incorporated by E. P. Vandercook and Rod. W.
Chiurch, of Oakland, Cal.; H. H. Pitcher, of Livermore, Cal.; and
Geo. D. Metcalf and A. D. Wilson, of Berkeley Cal., to build and
operate a cable or e¢lectric railway in Oakland, Capital stock,
$2,000,000.
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SPECIAL. CORRESPONDENCE.

National Conference on Standard‘Electrlcal
Rules.

203 BROADWAY, NEW VORK, Mar. 24, 1896.
EDITORS STREET RAILWAY JOURNAL:

At the recent formation of the National Conference on Standard
Electrical Rules, at which the American Street Railway Association
was represented the street railway interests have been for the first
time consulted with regard to the various electrical rules now enforced
by the insurance companies. The following committee was appointed
to formulate a new code of rules to be submitted to the next meeting
of the National Confereuce, June 25 and 26:

Francis B. Crocker, chalrman representing American Institute
Electrical Engineers; W, J. Hammer ex-officio president National
Conference on Standard Electrical Rule: Frank R. Ford, American
Street Railway Association; William H. Mernll National Board of
Fire Underwriters; Alfred %tone American Institute of Architects;
E. A. Fitzgerald, Underwriters’ National Electric Association; will-
iamn Brophy, National Electric Light Association; E. V. French As-
sociated Factory Mutual Insurance Companies.

The undersigned, as representing the American Street Railway
Association, has been requested to secure suggestions from the mem-
bers of the association and from all other street railway companies,
engineers and allied manufacturing interests, with respect to such
changes or additions to the prescnt rules as may seem advisable.
The importance of this work, in its bearing upon street railway con-
struction and the opportumty now offered to street railway interests
for the first time to participate in a movement in which they are so
vitally concerned, should not be overlooked. The Committee on
Rules depends upon the active co-operation of all parties at interest
in order to secure a full presentation of all changes that might be
beneficial in the formulation of a new code.

The present rules relating to electric railways are as follows:

RULES FOR SAFE WIRING ELECTRIC RAILWAYS.

‘“37. All rules pertaining to arc light wires and stations shall
apply (so far as possible) to street rallway power stations and their
conductors in connection with them.

‘38, POWER STATIONS:—

Must be equipped in each circuit as it leaves the station with an
approved automatic ‘“ breaker,” or other device that will immediately
cut off the current in case the trolley wires become grounded. This
device must be mounted on a fireproof base, and in full view and
reach of the attendant.
é&utomat‘m circuit breakers should be submitted for approval before being
used.
“39. TROLLEY WIRES:—

a. Must be no smaller than No. o, B. & S. copper or No. 4, B.
& S. silicon bronze, and must readily stand the strain put upon them
when in use.

b. Must be well insulated from their supports, and in case of the
side or double pole construction, the supports shall also be insulated
from the poles immediately outside of the trolley wire.

¢. Must be capable of being disconnected at the power house, or
of being divided into sections, so that in case of fire on the rallway
route the current may be shut off from the particular section and not
interfere with the work of the firemen. 7This rule also applies to
Seeders.

d. Must be safely protected against contact with all other con-
ductors.

‘“40. CAR WIRING:—

Must be always run out of reach of the passengers, and must be
insulated with a waterproof insulation.

‘“41. LIGHTING AND POWER FROM RAILWAY WIRES:—

Must not be permitted, under any pretense, in the same circuit
with trolley wires with a ground return, nor shall the same dynamo
be used for both purposes, except in street railway cars, electric car
houses, and their power stations.

‘“42. CAR HOUSES:—

a. Must have the trolley wires properlv supported on insulating
hangers.

rd
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b. Must have the trolley hangers placed at such a distance apart
that in case of a break in the trolley wire, contact cannot be made
witlh the floor.

¢. Must have cut-out switch located at a proper place outside of
the building, so that all trolley circuits in the building can be cut
out at one point, and lue circuit breakers must be installed, so that
when this cut-out switcl is open the trolley wire will be dead at all
points within 100 ft. of the building. ‘I'he curreuts must be cutout
of the building wheunever the sanie is not in use, or tlhie road not in
operation.

d. Must have all lamps and stationary motors inustalled in sucli a
way that one main switch can control the whole of each installation
(lighting or power), independently of main feeder switch. No port-
able incandescent lamps or twin wire allowed, except that portable
incandescent lamps may be used in the pits, connections to be made
by two approved rubber covered flexible wires, properly protected
against mechanical injury; the circuit to be controlled by a switch
placed outside of the pit.

e. Must have all wiring and apparatus installed in accordance
with rules under Class B.

/. Must not have any system of feeder distribution centering in
the building.

£. Must have the rails bonded at each joint with not less than
No. 2 B. & S. annealed copper wire; also a supplementary wire to be
run for each track.

/. Must not have cars left witli_trolley in electrical connection
with the trolley wire.

‘“43. GROUND RETURN WIRES:—

Where ground return is used it must be so arranged that no dif-
ference of potential will exist greater than five volts to fifty feet, or
fifty volts to the mile between any two points in the earth or pipes
therein.”

At the meeting of the National Conference a number of topics
were suggested that might advantageously be incorporated into new
rules. Some of these are here presented for the consideration of
street railway interests merely as an indication of general lines upon
which there may be necessity for revision, and with the hope that
they may evoke a very gemneral expression of opinion from all con-
cerned :

Increased protection of lighting circuits.

Method of grounding generators.

Double insulation for trolley wires with iron pole construction.

Car wiring in moulding and interior conduit.

Automatic magnetic circuit breakers for cars.

Electric brakes.

Electric car heaters,

Use of lights from railway circuitsin buildings operated by street
railway companies, such as amusement pavilions, repair shops, wait-
ing rooms, etc.

Rail bonding.

Arc lamps on railway circuits.

It has been suggested that the new rules should cover very fully
the subjects of car wiring and outside construction. They should
deal not only with construction objectionable from the standpoint of
fire hazard, but also with respect to personal danger.

All suggestions should be forwarded at an early date in order to
secure full discussion, as the committee has but a limited time in
which to consider and report upon recommendations to the Con-
ference. Very truly yours,

FrRANK R. FORD.

An Important Organization.

When the announcement was made some three years ago that
the Walker Manufacturing Company which had been, since 1883,
engaged in the production of cable machinery, heavy castings and
other large machine work involving a high degree of technical and
engineering ability, had determined to engage in the manufacture
also of dynamos, motors and other appliances for electric railway
and lighting work, the prediction was made that, owing to excep-
tional manufacturing facilities and location, the company would be-
come a serious rival to the other great electrical manufacturing
establishments. This prediction has been fully verified, and the
Walker Manufacturing Company has built up a large and profitabte
business and has achieved a reputation in this new field of the high-
est rank. #

The growth of this branch of the business has been so large asto
make it necessary to give up nearly all the general machinery work of
the company, and the immense shops in Cleveland have been for the
last year devoted almost exclusively to the manufacture of large
generators and railway motors. ‘The company’s electrie lighting
business has been kept back by the rapidly expanding railway work,
and the necessity for enlarging the shops, or of making other ar-
rangements for manufacturing on a still greater scale has been forced
upon the company’s directors.

‘With this in view, and also with the idea of forming a strong
and permanent organization with ample capital and with the ability
te engage in electrical engineering work of the highest class, there
has been formed under the laws of New Jersey a new company en-
titled ¢ Walker Comipany,’” with a capital stock of $2,500,000. This
company lias purchased the entire plant, patents and property of the
Watker Manufacturing Company, of Cleveland, the Standard Elec-
trical Company, of New York, and the Counsolidated Electrie Com-
pany, of Boston. The Standard Company is the owner of a large
number of valuable patents, )
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Tlhe Standard Company owned an excellent three story factory,
200 X 150 ft., well equipped with machinery, and this building will
be made the ‘‘ Factory No. 2"’ of the Walker Company. To it have
been removed all the machinery of the Counsolidated Company and
some of the machinery of the Walker Company. It will henceforth
be devoted to the manufacture of arc lamps, switchboards and switch-
board material,electrical instruments, brush holders and a large part of
the brass work and detail appliances of the Walker Company. This
factory will be in charge of Charles N. Black, now superintendent of
the Brush factory, in Cleveland, who has been very successiul in are
lighting work, having designed and manufactured the larger sizes of
tlie Brush dynamos which have been recently put upon the market
by that company.

‘*“ Factory No. 1,” the present Walker shops in Cleveland, which
cover ten acres of ground, will be devoted to heavy electrical work.
These shiops without further extensions will have a capacity for turn-
ing out about 200,000 h. p. of railway and lighting generators,
75,000 l1. p. of motors and 15,000 h. p. of arc lighting dynamos. The
company will build the largest types of arc light dynamos, and will
enter at once upon alternating work. It is now testing its first ele-
vated railway motors, which are to be installed in a few weeks on
the cars of the Lake Street Elevated Railway Company, of Chicago,
and it will be a formidable comipetitor for all work of this character.
The Walker railway generators are amony the finest machines turned
out to-day, the Soo k. w. size, of wlich eight are now going through
the shops and several are in operation [See STREET RAILWAY
JOURNAL, January, 1896, page 3], being especially adapted for heavy
railway work. Designs are completed for a 1500 k. w. generator,
and construction under order will soon be commenced.

A number of wealthy and prominent bankers, capitalists and
street railway owiers have become financially interested in the com-
pany and will lend great strength to the new organization.

—— et @ E——

Patent Decision.

An interesting and important decision was rendered last month
by Judge Townsend, of the U. S. Circuit Court for the District of
Connectieut, upon the Van Depoele patent No. 495,443, for the un-
der-running electric railway trolley system.

A few months ago Judge Townsend rendered a decision sustain-
ing the validity of this patent upon final hearing in a suit against the
Winchester Avenue Railroad Company. Shortly thereafter, further
infringement suits were brought against the Billings & Spencer Com-
pany, of Hartford, and the Kelsey Electric Railway Specialty Com-
pany, of New Haven, manufacturers of trolley bases. Judge Town-
send has just decided these suits in favor of the Van Depoele patent
and granted motions for preliminary injunctions after full argument
on both sides.

The decision is especially important because the Court holds that
the supply of essential or characteristic parts of the trolley system is
a contributory infringement, and will be enjoined by the courts, even
tliough the defendants may not supply or use the patented combina-
tion or systein in its entirety. The Court further held that an un-
licensed maker of trolley bases could not be permitted to supply such
bases even to railroads which had been originally fully equipped by
the General Electric Company.

A large number of prior decisions were referred to by the Court,
where rulings of a similar nature have been made, which establish
the general doctrine that any supply of parts amounting to the in-
tentional promotion of the act of infringement by others will be re-
strained by injunction, and that the full scope of the Van Depoele
patent cannot be avoided in this way, even if the parts so supplied or
used are not claimed by themselves alone as specific and separate
features of the patented invention.

In order that the scope and subject matter of the Van Depoele
patented claim may be understood we append a copy of three claims
of the patent.

6. In an electrie railway, the combination with a suitable track
and a supply conductor suspended above the track, of a car provided
with a swinging arm carrying a contact device in its outer extremity
and means for imparting upward pressure to the outer portion of the
arm and contact, to hold the latter in continuous working relation
with the under side of the supply conductor, substantially as de-
scribed.

“y2, In an electric railway, the combination with a car, of a
post extending upward therefrom, and carrying a suitable bearing,
an arm or lever earrying at its outer end a suitable contact roller and
pivotally supported in said bearing, and provided at its inner end
with a tension spring for pressing the outer end of the lever carrying
the contact wheel upward against a suitable suspended conductor,
substantially as described.

“16. An electric railway, the combination of a car, a conductor
suspended ahove the line of travel of the car, an arm pivotally sup-
ported on top of the car and provided at its outer end with a grooved
contact wheel engaging the under side of the suspended conductor,
and a tension spring for maintaining an upward pressure contact
with the conductor, substantially as described.”

—_— -

Postponement of Elcetriec Tramway Rights
in Dublin.

A bitter warfare has been waged in Dublin during the past year
between the Dublin United Tramways Company, which operates the
principal systen of the city, and the Dublin Southern District Tram-
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ways Company, which operates a suburban line and which has been
for some time attempting to secure entrance into the city proper to
develop a competing systenr. Both companies are applicants for
electric privileges and it will be remembered that several of the di-
rectors of the Dublin United Tramways Company made an extended
tour in this country some months ago, for the purpose of studying
American electric railways and obtaining the best system possible
for their purposes. There has naturally been a great deal of public
discussion of this important question in Dublin, and the problem
has been coniplicated by a desire on the part of the Dublin Council
to exact heavy rentals from botli companies in consideration of the
grant of franchises. The matter finally came to a head on Mar. 3,
when at a meeting of the Council, the whole matter was postponed
for six momnths in order that the citizens may get further light upon
the questions involved.

One of the incidents of the discussion of the Council was a
speech by the Lord Mayor opposing the grant of electric rights on
the ground that it would be destructive to the country, as the
farmers of Ireland had nothing to fall back on except the raising
of oats and breeding of horses, and ‘‘the result would be that in
Dublin your beautiful Corn Exchange would be closed and your hay
market abandoned.”

o
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San Francisco Notes.

Work on the Mt. Tamalpais electric road has been begun in
earnest. It has been found to be perfectly feasible to asceud the
mountain without encountering anything steeper than seven per
cent. and a pure trolley proposition will be carried out. The power
house will be located at the center of the route.

Tast July the Portland General Electric Company, of Portland,
Ore., installed 2500 h. p., of triphase 6000 volt long distance trans-
mission apparatus in its immense water power central station at
Oregon City fourteen miles from Portland and connected part of this
equipment with two 600 li. p. rotary transformers in the substation
at Portland designed to produce a continuous current at from 500 to
550 volts. This 500 volt current was planned to be sold to the various
electric street railway compamnies in competition with the Union
Power Company whose method of supplying the lines in Portland
with current on the three wire system was fully described in the
JOURNAL of May, 1893.

The Union Power Company had 1300h. p. of engines, used saw-
dust for fuel and sold current for $6 per horse power per month.
The Portland General Elcctric Company has now absorbed the Union
Power Company and all the power for the cars is in future to be fur-
nished from the former company’s substation, the latter company’s
plant being given up.

The Market Street Company began in the latter part of Febru-
ary the foundation for another of its latest adopted power units con-
sisting of a Union lron Works vertical 1500 h. p. triple expansion
condensing engine with a 400 k. w. Siemens & Halske generator on
each end of the shaft. This will make a station capacity of 3200
k.w. There is still room for two more of these units and the station
wlhen completed will have a rated generator capacity of 4400 k. w.

Still another style of street car is reported. The Piedmont Rail-
way Company, of Oakland, has recently constructed some conibined
cable and electric cars. They are twenty-nine foot double truck
combination cars, that is, have an open section at both ends and
closed section in the imiddle, the passengers and nmiotorman in the
open section being protected by a glass front. On the front truck,
of four feet six inches wheel base, is mounted the usual cable grip
while on the rear truck, of five feet three inches wheel base, are
located two G. E. 8oo motors. The traffic is such that the use of the
cable is justified ouly ou Sundays. On this day the cable grip will be
used. During the week the car, if run at all, will be run by elec-
tricity. When the company has more cars the cable is to be aban-
doned altogether. By means of a loop and a switchback it is
arranged that the cars always run in the same direction. Itis found
that when thus run the front truck cleans the track for the rcar or
propelling truck. The motors also being located oun the rear truck
are alinost directly under the center of gravity of the car when on
heavy grades and therefore in the best possible position for traction.

The Haywards & San Leandro Railroad Company has recently
equipped one car to ruu at forty miles per hour; two G. E. 8Soo
motors were used with a reduced gear ratio and thirty-three inch
wheels. The speed was easily attained upon the day of the test.
This company has decided that on Mar. 1 it will abandon its ex-
press business and confine itself exclusively to passenger traffic.

The Alameda, Oakland & Piedmont Company is arranging to
equip one car with two G. E. 2000 motors as an electric locomotive
to be used to haul a number of trailers for excursion work, to a popu-
lar resort on one of its branch lines. As this work is to be done at
considerable distance from the power house,a ‘‘booster’’ isto be
used toraise the voltage at the distant end.

The San Diego Cable Railway was sold at action Mar. 11, for
#55,000, and the purchasers announce their intention of immediately
changing the road into an electric systein. The road originally cost
$#200,000 to build and is eleven miles in length.

Personals.

Mr. C. L. West has been appointed superintendent of the Iron-
dequoit Park Railway Company, of Rochester, N. Y. Mr. West was
until recently superintendent of the North End Street Railway Com-
pany, of Worcester, Mass.
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Mr. J. F. Hill, has resigned his office as controller of the Mon-
treal Street Railway Company with which he has bcen connected
for the last four years. Upon his retirement the employes of the
company presented him a gold watch and chain.

Mr. J. T. Whittlesey, formerly superintendent of the niotive
department of tlie Brooklyn Heights Railroad Company, of Brooklyn,
N. Y., has been appointed chief engineer, zice Mr. M. G. Starrett,
who has resigned to accept the position of assistant chief engineer of
the Metropolitan Street Railway Company, of New York.

Mr. Paul Winsor formerly assistant general manager and chief
engineer of the West End Street Railway Company, of Boston, Mass.,
has resigned his position with that company a short time ago. Mr,
Winsor’s comnection with the company extended over a period of
four years during which time he took an active part in the actual
operation and construction of the road. He is at present devoting
his attention to the problem of the operation of heavy trains by elec-
tricity for certain steam railroad companies.

Mr. Chas. Davis, president of the Davis & Egan Machine Tool
Cowpany, Mr. Thos. P. Egan, president of the J. A. Fay & FEgan
Company, and Mr. Thos. McDougal, general counsel for the Iaid-
law-Dun-Gordon Company, have been summoned before the Ways
and Means Cominittee of Congress to give information relative to the
effect of reciprocity treaties on the export trade in iron, steel and
wood working machinery and to confer with it as to the best
methods of encouraging and enlarging the export to trade in these
products.

Mr. L. J. Hirt was tendered a complimentary banquet by the
officers and employes of the Metropolitan Street Railway Company,
of New Vork, Mar. 31, upon the occasion of his withdrawal as as-
sistant chief engineer of the company. About 125 guests were pres-
ent and toasts were responded to by Messrs. Vreeland, Crimmins and
others, who referred in most complimentary terins to Mr. Hirt’s
services. Souvenirs of a piece of the Iexington Avenue cable
mounted in the form of a paperweight, with programme giving a
portrait of Mr. Hirt, were presented each guest, and at the close of
the evening a handsonie piece of silverware was given Mr, Hirt, as a
testimonial of the esteem in which he was held by his friends in
thie Metropolitan Street Railway Company.

Obituary.

NarT. W. PRATT, the well known steam engineer and president
of the Babcock & Wilcox Company, died last month at his home in
Brooklyn, N. Y. Mr. Pratt was born in Baltimore in 1852, and
comes from an old American stock. e inherited mechanical tastes
from lis father, William Pratt, who during the war was superin-
tendent of the Burnside Armories in Providence, R. 1.

In 1870 N. W. Pratt
cntered the employ of
Babcock & Wilcox. Here
his energy and engineer-
ing ability won the confid- |
ence of his employers. In
1881, when the Babcock
& Wilcox Company was
organized as a corpora-
tion, he becamnie treasurer
and manager of the new
company, and in 1893,
upon the death of George
W. Babcock, was elected
president. As illustrating
his versatility it might be
mentioned that in 1884
lie was appointed the con-
sulting engineer of the
Dynamite Gun Company.
Under his designs and
patents the first successful
dynamite gun was built.
It was with this gun, eight
inches calibre and sixt
feet long, that the experi-
ments in throwing aerial
torpedos were conducted
at Fort Lafayette, N. Y.

He possessed the rare
qualification of unitingen-
gineering knowledge with
inventive genius and extraordinary business qualifications, and
to his efforts is largely due the success achieved by the Babcock
& Wilcox boilers throughout the civilized world. He was noted
not only for his sound business judgment and remarkable en-
ergy, but also for his generosity and kindness of heart. Even his
business opponents admired him for his singular aggressiveness as
applied to business and by all with whom he came in contact he was
admired.

He was a member of the American Society of Mechanical En-
gineers, the American Institute of Mining Engineers, American
Naval Institute and_Engineers’ Club, of New Vork,
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Street Railway Construction.

Albany, N. Y.—The Railroad Commmissioners of New York
State have granted a franchise to the Albany, Ielderberg & Scho-
harie Electric Railway Company to construct an electric railway
from Albany to Schoharie Court House, a distance of thirty miles.
The road will be built through the most thickly populated sections
of Albany and Sclhioharie Counties. President, J. W, Van Valken-
burg; chief engineer, George Yost, both of 73 State Street, Albany,

THE bill of H. T. Andrews requiring the elevated railway comi-
panies of New York City to light their cars by gas or electricity has
been passed by the House by a large majority. The bill gives
the company three years in which to equip its cars as required.

Brooklyn, N. Y.—The Nassau Electric Railroad Company, has
been granted permission to extend its lines in Church Lane, Eighty-
sixth Street, Fiftlh Avenue, Fourteenth Avenue and Bath Avenue.

THE Long Island Electric Railway Company has filed with the
Secretary of State a certificate of extension of route in the villages of
Jamaica, Far Rockaway and Hemnipstead.

Cleveland, O.—The Cleveland, Painesville & Fastern Railroad
Company will extend its lines from a point on the lnes of the Lake
and Cuyahoga Counties to Painesville, a distance of fourteen miles.
C. W. Wason, 616 Garfield Building, Cleveland, is president of the
comipany.

Davenport, N. Y.—Dr. Churchill, of Stamford, N. Y., is the
promoter of an electric railway from Stamford to Davenport.

Harrisburg, Pa.—The Harrisburg Traction Company will prob-
ably extend its lines to Rockville during the summer. F. B. Musser
is superintendent and purchasing agent.

Hull, Que.—At a meeting of thc stockholders of the Hull Elec-
tric Company, the following officers and directors were elected:
President, W. J. Conroy, vice-presidents, R. II. Couroy and Chas.
Magee; directors, F. A. Magee, James Gibson, J. M. McDougall, E.
Sey%)old and Theophile Vian. The company has obtained a site for
its power station, and water power will be used in the generation of
electricity. FEstimated cost of plant, not including placing of dyna-
mos and other electrical apparatus, $25,000. Tive sixty inch speciat
American turbine water wheels will be used. Tower will be used in
operating electric railways and in furnishing lights.

Mexico, Mex.—On Mar. 5, the Mexico City railway lines com-
prising about 160 miles of track, were sold to C. F. Meck, of New
York, for $7,500,000 (Mexican); Mr. Meck immediately resold them
to Henry Butters, of San Francisco, who represents a company of
London capitalists. An amount equat to the purchasing price of the
lines will be expended in equipping them with electricity and in
making other improvements,

Montreal, Can.—The Montreal Park & Island Railway Com-
pany will extend its lines to St. Vincent de Paul aud to St. Rose.
The people of those towns are very desirous of having electric rail-
way connections with Montreal and have offered strong inducements
to the company to build the line. The Town Council of Lachine has
granted the company permission to build and operate its lines in the
town, with exemption from taxation for thirty years. The line will
be built at once, and the Outremmont line will also be extended to St.
Laurent during the summer.

Quincy, Mass.—A petition signed by 475 of the property own-
ers of Milton has been presented to the Quincy & Boston Street
Railway Company asking it to extend its lines from Mattapan, the
present terminus, to the lines of the Norfolk Suburban Street Rail-
way Company. J. R. Graham, president of the Quincy & Boston,
said that the company is willing to build if franchises are granted.

__Sing Sing, N. Y.—The Ossining Flectric Railway Company
will extend its lines to Pleasantville, a distance of five miles.

__Woonsocket, R. I.—The Woonsocket Street Railway Company
will relay its tracks in the First Ward with heavier rails and will equip
the lines with electricity.

AMONG THE MANUFACTURERS.

The General Electric Company was awarded last month a con-
tract for the equipment of twenty motor cars on the Brooklyn Bridge.
These cars will be used for switching purposes and for operating the
bridge during the hours of the night when the cable is not running.

The Badger Manufacturing Company, of Milwaukee, has just
issued an interesting little handbook giving many facts, figures and
forinulas in connection with electric railway construction. It is
coml}c)act, handy and useful to any one interested in this class of
work.

- The Kensington Engine Works, Ltd., of Philadelphia, Pa.,
hasrecently sold three 100 h. p. return tubular boilers of 125 Ihs. work-
ing pressure to Haddon Hall Iotel, Atlantic City, N. J.; also a 200
h. p. feedwater heater of special design to the Atlantic Refining
Company, of Point Breeze, Pa. i
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The Southwark Foundry & Machine Works, of Philadelphia,
Pa., has published a very attractive catalogue descriptive of the
TPorter-Allen engines. The catalogue is very handsomely printed,
bound and illustrated, and gives views of the various types of en-
gines manufactured by the company.

Merchant & Company, of P’hiladelphia, have receutly published
a tasteful catalogue printed in colors on the art of roofing and en-
titled ¢“ Overhead.’’ T'he pamphlet is, of course, descriptive of the
metal tiles of Merchant & Cowmpany and is illustrated with landsome
reproductions of well known buildings covered with this material.

The Paige Iron Works, of Chicago, has just issued a new
pamphlet iltustrating and describing some very interesting and com-
plicated pieces of special track work construction built by this com-
pany. The Paige Company is doing a large amount of work for elec-
tric roads throughout the country and is just completing its contract
for the entirc special work of the Metropotitan Elevated, Chicago.

George H. Carey, New York, who deals in all kinds of railroad
equipment and supplies, makes a specialty of steel relaying rails.
Ile tells us that he has special facilities for cnabling him to
make prompt shipments at the very lowest prices. Mr. Carey is one
of the oldest and best known railway supply dealers in New York,
and his experience of twenty-five years in this line of business com-
wends him to intending purchasers.

Alfred G. Hathaway, of Cleveland, O., writes us that he has re-
cently made a large shipment of his appliances to Cape Town, South
Africa, through the J. G. Brill Company. He also advises us that he
is having a good sale for the Murray anti-friction brake, and has re-
cently shipped a large order to the Missouri Railway Company, of St.
Louis. He is also equipping a number of cars of the Cleveland City
Railway Company with this brake.

The Bradford Belting Company, of Cincinnati, manufacturer
of the Momnarch insulating paint, reports an excellent dewmand for
this paint. 7The company is preparing to exhibit at the coming
Electrical Exposition on 43d Street, New York, and we understand
will distribute a very attractive souvenir. FEvery attendant at the
Exposition should secure one of these without fail from the popular
representative of the company, E. P. Morris.

The American Engine Company, of Bound Brook, N. J., an-
nounces that Frank H. Ball, the well known steai engine designer,
has assumed the management of its business, and will at once add
to its present line of steam and electrical machinery a full line of
his celebrated engines, specially designed for direct connected elec-
trical work and adapted to dynamos of the company’s manufacture,
thus making complete and symmetrical units.

The Consolidated Car Fender Company, of Providence, is
now equipping the cars for the Hartford Street Railway Company,
Hartford, Conn., the Central Railway & Electric Company, New
Britain, Conn., the Plainfield Street Railway Company, Plainfield,
N. J. and Toledo Electric Railway Company, Toledo, O. The com-
pany has also just finished the equipping of the cars of the Staten
Island Electric Railway Company, New Brighton, S. 1.

Gleyre Brothers, of St. Louis, manufacturers of the Trendley
brake, report business for the past month as very satisfactory. They
are receiving very flattering reports from different companies who
are testing their brakes, and fecl assured of a continued increase in
their output. W. II. Walbraum & Company, Philadelphia, Pa.,
have been appointed agents for the states of Pennsylvania, Ohio and
Indiana, and will hereafter take care of the business for that terri-
tory.

The Rail Bond Cap iltustrated on page 188 of the March issue of
the STREET RAILWAY JOURNAL is known as the Paulsen cap and is
supplied by other companies than that whose name was mentioned
in connection with it. The Central Electric Company, of Chicago,
is setling a large number of these caps and writes us that it is on an
equal footing with any other supply company in the sale of this cap
and that it is meeting with great success in placing the cap on the
market.

Wendell & MacDuffie, of New York, have recently received an
order for two Taunton sprinklers, of 2700 gals. capacity each, from
the Steinway Railway Company. The increasing sales of and many
inquiries for the Taunton sprinkler speak volumes for its growing
popularity. H. P. Hill, formerly with the Diamond Electric Com-
pany, has been engaged by Wendell & MacDuffie to handle the out-
put of the Warren Electric Company of Chicago, and other electrical
specialties.

The W. & S. Hydraulic Machinery Works, of New VYork,
report an excellent business in its various specialties. The hydraulic
jacks of this company are the result of over three years spent in the
manufacture of this important tool, and the 1896 catatogue which is
just published gives the company’s latest improvements. The cata-
logue, which is larger than former issues, shows that the company is
manufacturing additional sizes in its standard miachines as well as
several new designs. The catalogue also illustrates and describes the
company’s double screw hoists and various forms of screw and rack
jacks.

The Hunter Automatic Fender has been extensively adopted at
its home in Cincinnati and is apparently making a good record as a
life saver. The reports of the Cincinnati Street Railway show that
on Feb. 10, 14 and 15, three persons were struck without being
seriously injured. In one instance the conductor reports that “‘the
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fender bumper struck a man and the life saver picked him up with
his body endways, feet first. His injury was trifling, as he resumed
his journey.”’

The National Switch & Signal Company, of Faston, Pa., has
been awarded the contract for installing an interlocking plant for
the Lake Street Elevated Railroad, Chicago, at Avers Avenue, which
is a junction point. This plant includes the installation of the
automatic torpedo signals and other appliances for the protection of
traffic. The company has also been awarded the contract for inter-
locking the crossing of the Northwestern Coal Railway Company
with the Omaha line at Superior, Wis.

The Dorner & Dutton Manufacturing Company, of Cleveland,
O., writes us that G. G. Arthur, who for a number of years has
conducted a large hardware business, has purchased a large interest
in the Doruner & Dutton Manufacturing Company and will devote
his time to the business of the company, having the title of vice-
president and secretary. The company with its increase of capital
will be able to put in additional new machinery aud be enabled to
take good care of its largely increasing trade.

C. O. Mailloux, of New York, consulting electrical engineer,
has removed his offices to the American Tract Society Building, No.
150 Nassau Street, where, with additional space, a larger staff of assist-
ants, and otherwise improved facilities, he will continue his practice
as consulting electrical engineer. Mr. Mailloux makes a specialty
of advising, assisting and serving architects, builders and owners, in
connection with plans, specifications, supervision, tests, etc., for
electric plants, installations and outfits of all kinds.

The Keeler & Hansell Company, of New York, is the title of
a new firm which will manufacture springs of all kinds. The com-
pany is composed of W. H. Hausell, formerly manager of the street
railway department of the Charles Scott Spring Company, and the
members of the firm of Keeler & Cook, spring manufacturers. The
business heretofore carried on by the latter firm will be continued by
the Keeler & Hansell Company at the old address, 166 Elm Street,
New York. The Philadclphia office will be located at 378 Bourse
Juilding. '

The Fulton Truck & Foundry Company, of Mansfield, O.,
manufacturer of the new rail joint illustrated in our last issue, is
ready to supply thisncw joint on demand. Through atypographical
error in the description in our last issue one reference was made to
this joint as a ““bond.” The inventor of the joint, W. E. Haycox,
president and general manager of the Fulton Truck & Foundry
Company, does not claim any special merits for the device as an
electrical connector betwecn the rails, but as a substitute for the
ordinary joint plates.

The Metropolitan Electric Company, of Chicago, reports re-
cent large sales of P. & B. tape and compound. The spring con-
struction has begun rather early. These goods are foundto be as
reliable as of old. The Metropolitan Electric Company is fortunate
in having this agency, and has increased tlie business West, since it
has been in its hands, very considerably. The company is also hav-
ing some splendid orders for ship core carbons, another speciality of
the Standard Paint Company, for which the Metropolitan Electric
Comipany is Western agent as well.

C. E. Loss & Company, of Chicago, have been awarded the con-
tract for the complete construction of the lines of the Englewood &
Chicago Flectric Street Railway in the City of Chicago. The line
extends from Sixty-third Strect to Ilarvey Street, comprising with
lateral lines about fifty-four miles of roadbed construction, at a total
cost of about $600,000.. Work is to be completed about June 1, on
twenty-five miles and the balance about Aug. 15, 1896. FEighty-
three pound girder rails are to be used throughout. All material
has been ordered and work was started on Mar. 1.

The Ohio Brass Company, of Mansfield, O., isreporting remark-
able success with the use of the \Walker trolley ear. The company
has recently sent us a copy of a letter from J. C. French, general
manager of the Sioux City Traction Company, of Sioux City, stating
that this company has had this trolley ear in use exclusively for the
past two years, and considers it the only trolley ear possessing a
straight line underneath accompanied with no thickening of the
lower portion. The ear also has the advantage that it requires no
soldering and can easily aud quickly be placed in position.

The Siemens & Halske Electric Company, of America, has
opened Fastern offices at 100 Broadway ( Anierican Surety Bldg. ), New
York City. The company writes us that its isolated plant business for
New York City, Brooklyn and Long Island City will continue to be car-
ried on by Chas. D. Shain, greater New York agent, at 136 Liberty
Street. For the New England States, New York State (outside of
greater New York ), Pennsylvania, New Jersey, Delaware, Maryland,
Virginia, and West Virgiuia, requests for estimates should be ad-
dressed to the Eastern offices of the company at the new office at 100
Broadway.

The National Air Brake Company is the title of a new com-
pany with headquarters at 15 Cortlandt Street, New York, for the
manufacture of air brakes for street railway cars. The compressor
can be bolted to the floor of the car or the chanuel bars on the truck
and is automatically cut out of action by a special design of governor
when the pressure in the reservoir reaches a certain amount. The
compressor is automatically cut into service again when the mini-
mum pressure is reached. The average power required to operate
the brake is claimed not to exceed !4 h. p. per mile operated in street
service with the average number of stops,
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The Bi-Metallic Electric Transmission Company, of New
York, reports that a great deal of interest is being taken by the elec-
trical fraternity in its bi-metallic wire. This wire, as its name im-
plies, is composed of two metals, copper and steel being usually em-
ployed, the object being to secure strength with conductivity. The
steel forms the center of the wire and the outer layer of copper pro-
vides for the conductivity. The use of this wire for trolley systems
has a number of advantages, not only on account of the strength, but
frowmn the fact that kinks or bends in the wire are less likely and that
the diameter of the trolley wire can be reduced when side feeders
are also employed.

The Falk Manufacturing Company, of Milwaukee, has just
moved into its new shops which it is equipping with the very best
and latest patterns of machine tools at a cost of several thousand dol-
lars. The building is 6o ft. > 160 ft., two stories, and the arrange-
ment throughout 1s thoroughly modern and complete. The estab-
lishment will be devoted exclusively to the building of the Falk
portable cupolas, tools and appliances necessary for the company’s
system of cast-welding rail joints. A railroad switch extends the
whole length of the building which enables the company to load its
machines at its own doors for transportation to any part of the coun-
try. The company has just issued an interesting pamphlet on its
cast-welding process.

Eugene Munsell & Company, of New York, importers and
wholesale dealers in India and amber mica, are sending to the trade
a large sample card, showing a variety of forins of mica for electrical
installation, stamped solid mica segments for all the standard rail-
way motors, mica washers, etc. At the top of the card appears the
comipany’s name and address, in heavy bold type, as importers of
pure India mica for electrical insulation, and the statement that the
mica can be furnished in amber quality. The lower part of the card
is given up to a list of agencies in the principal cities. The company
isin a position to furnish mica in both India and amber quality; in
the sheet, or cut to any size or pattern; mica segments gauged to
thickness for all the standard railway motors.

The Hoppes Manufacturing Company, of Springfield, O.,
reports the following recent orders for feedwater purifiers and heat-
ers secured through its Western office, St. Louis, Mo.: the St. Louis
Dressed Beef Company, 750 h. p. purifier and S8oo h. p. exhaust
heater; the Christy Fire Clay Company, St. Louis, Mo., 400 h. p.
purifier and 400 . p. exhaust heater; the Joln E. Liggett Building,
two purifiers of 100 h. p. each and also 200 h. p. exhaust heater. The
following St. Louis concerns have also placed orders for various
sizes of exhaust heaters: J. W. Peters & Company, 150 h. p.; La-
clede Laundry Company, 100 h. p.; Globe Furniture Company, 150
h. p.; Leroi Furniture Company, 150 h. p.; Central Lead Company,
300 h. p.; Liggett & Myers Tobacco Comipany, 75 . p.

The Providence Steam Engine Company, of Providence, R.
I., builders of the Improved Greene engine reports that notwith-
standing the general times its shops are full of work. The com-
pany’s engines, which are especially adapted for direct connected
railway work, are proving most satisfactory where they have been
installed. Recent contracts for this line of work cover one 500 and
one 350 . p. tandem compound engines for the Suburban Railroad
Company, Chicago; two 750 1. p. tandem compounds for the Second °
Avenue Traction Company, Pittsburgh, Pa.; two 400 h. p. simple en-
gines for the New London Street Railway Camipany, New ILondon,
Conn.;one 300 h. p. simple engine for the Hampton & Old Point
Railway, Hampton, Va.; two 700 h. p. for the Washington, Alexan-
dria & Mt. Vernon Railroad Company, Washington, D. C.

The Stillwell-Bierce & Smith-Vaile Company has the con-
tract for the complete water power plant to be installed at the La-
chine Rapids in the St. Lawrence River. This power is second
only to Niagara Falls in importance and is owned by the Lachine
Rapids Hydraulic & Land Company, Ltd., of Montreal. The initial
development will amount to 10,000 h. p. The work of construction
has already begun, and the company expects to be prepared to fur-
nish power before the close of this year. The company has con-
tracted with the Stillwell-Bierce & Smith-Vaile Company, of Dayton,
0., for sixty-six large size Victor turbines of the latest pattern and
all the connecting machinery needed for transmitting the power of
these turbines to the electric generators. This is probably the larg-
est order for turbines ever placed at one time, and will certainly add
to the enviable reputation already enjoyed by the Victor turbine.

The Stirling Company, of Chicago, reports business booming,
and actual sales as well as inquiries larger than in any correspond-
ing period in the history of the company. Prominent among the
company’s recent sales are the following: Detroit Railway Company,
Detroit, Mich. (2d order) 2500 h. p.; Passau Lighting Company,
600 h. p.; People’s Power Company, Moline, 500 h. p.; Suburban
Electric Iight & Power Company, Fast Orange, Ind., 125 h. p.;
Betz Brewery, Philadelphia, Pa. (2d order), 400 h. p.; Suburban
Railroad Company, Chicago, Ill., 750 h. p.; Cleveland & FElyria
Railroad Company, Cleveland, (2d order) 450 h. p.; Akron, Bed-
ford & Cleveland Railway, Cleveland, (2d order) 700 h. p.; Cin-
cinnati, Newport & Covington, (3d order) 500 h. p.; New Albany
Water Works, New Albany, Ind., 200 h. p.; Houston Ice & Brewery
Company, Houston, Tex., 300 h. p.; Eagle Iron & Steel Company,
Ironton, O., 200 h. p.

The Manufacturers Advertising Bureau, Benj. R. Western,
proprietor, which has been located for a number of years at III
Liberty Street, New York City, will remove about April 15, to
more commodious quarters at 126 Liberty Street. This concern is
widely and favorably known throughout both this country and abroad.
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It takes entire charge of the newspaper work and advertising for
manufacturers who desire this very important department of their
business conducted with the greatest convenieuce and profit. The
bureau handles almost exclusively concerns who advertise in the
trade journals, Mr. Western being a recognized expert in advertising
media of tliis character, and has established a reputation for comnmnier-
cial integrity and scrupulous attention to the interests of its clients,
of which it may well feel proud. A large number of the leading
machinery concerns in this country now entrust their advertising to
the care of this institution. It is because of a growing need for
better facilities to transact its business that the change from 111 to
126 will be made.

Warren Webster & Company, of Camden, N. J., report their
works as being very busy manufacturing apparatus for the \Webster
vacuum system of steam lieating, which is meeting with very satis-
factory results. ‘The firmn has secured orders for equipments of the
system from the following prominent concerns: Bullitt Building,
Philadelphia; Cheney Bros., South Mauchester, Coun.; Pope Manu-
facturing Company, Hartford, Comn.; Pullman Atwood Company,
Waterbury, Conn.; Winchester Repeating Arms Company, New
Haven, Conn.; Excelsior Needle Company, Torrington, Conn.; II. L.
Judd Company, Wallingford, Conn.; Silk Exchange Building, New
York; Syndicate Building, New York; Lord’s Court Building, New
York; St. Charles Hotel, Atlantic City, N. J. The firn is also doing
a large business in the sale of its vacuum feedwater lieaters and
purifiers. T. I. Webster mentions the following among other or-
ders: 2500 h. p.. Illinois Steel Company; 650 h. p. Galveston Water
Works. The company is also manufacturing a special heater for
the United States Sugar Refinery at Camden, for hicating 25,000 gals.
of water per hour. This heater is an adaptation of the standard
Webster heater especially fitted for the work that it isintended to do.

H. Gore & Company, of Boston, Mass., pavers, street railway
builders and Sicilian rock asphalt paving, write us that the following
isa list of soue of the street railway companies for which the firm lias
done work: West End Street Railway Company, of Boston, Mass.;
Lyun & Boston Street Railway Company; Quincy & Boston Street
Railway Company; East Middlesex Street Railway Company, of Mal-
den,Mass.; North Woburn Street Railway Company,of Woburn, Mass. ;
Worcester Consolidated Street Railway Comipany; Brockton Street
Railway Company,of Brockton, Mass; Dighton, Somerset & Swansea
Street Railway Company, of Taunton, Mass.; Taunton Street Rail-
way Company; Union Street Railway Company, of New Bedford,
Mass.; Globe Street Railway Company, of Fall River, Mass.; Pitts-
field Street Railway Cowpany, of DPittsfield, Mass.; Burlington
Street Railway Company and the Burlington & Winooski Street
Railway Company, of Burlington, Vt.; Fair Haven & Westville
Street Railway Company, of New Haven, Conun.; Stamford Street
Railway Company; Biddeford & Saco Street Railway Company;
Bangor Street Railway Company. Of the above companies there
are sonme who have awarded all their work for the past seventeen
years to H. Gore & Company.

H. E. Collins & Company, Pittsburgh, Pa., sole sales agent for
the Cahall vertical water tube boiler, manufactured by the Aultman
& Taylor Machinery Comipany, Mansfield, O., reports the following
sales of Cahall boilers made within the last few days: 1000 h. p. for
the Pittsburgh Plate Glass Company, Kokomo, Ind.; Brown & Com-
pany, Pittsburgh, 100 h. p.; Jounes & Laughlins, ILtd., Pittshurgh.
500 h. p. The boilers for the Pittsburgh Plate Glass Company are of
the standard direct fired type; those for Jones & ILaughlins will be
equipped with the chain grate stoker, and that for Brown & Com-
pany is of the waste heat type. Daniel \Webster, for fifteen years
associated with the Babcock & Wilcox Company, lhas resigned his
position with that firm, his resignation to take effect Mar. 1, and has
formed a business connection with the Aultman & Taylor Machinery
Company. Mr. Webster for the last twelve years lias held a prom-
inent position in the manufacturing and construction department of
the Babcock & Wilcox Conipany. Although the Cahall boiler has
demonstrated its advantages as a steam generator, still there are
many cases where lack of head room or other reason prevents the
adopting of anything but a horizontal water tube boiler. The Ault-
man & Taylor Company has therefore decided to immediately en-
gage in the manufacture of water tube boilers, and Mr. \Webster will
have entire charge of this department. Aultman & Taylor expect to
be ready to begin delivering this type of water tube boiler by June 1.
H. E. Collins & Company, of the Bank of Commerce Building, Pitts-
burgh, Pa., general sales agents for the Cahall boiler, will act in the
same capacity for the new type.

The Berlin Iron Bridge Company, of East Berlin, Conn., re-
ports its works as very full of orders and that the entire plant is run-
ning with a full force of men. The company reports contracts lately
completed as follows: new casting shop and machine shop for Ran-
dolph & Clowes, Waterbury, Conn.; new car house, engine room and
boiler house for the Bergen County Traction Cowmpany, at Fort Lee,
N. J.; a new steel tube plant, including power house, accunrulator
house, coal storage, etc., for the Pope Manufacturing Company, at
Hartford, Conn., two bridges for the American Sugar Refining Com-
pany, at New Orleans, La.; new power house and boiler plant for the
Hackensack Gas & Electric Company, at Hackensack, N. J.; a large
foundry for the Bagley & Sewall Company, at Watertown, N. Y.; a
large machine shop for the Granger Foundry & Machine Company,
at Providence, R. 1.; an iron bridge cousisting of five spans of 200 ft.
for Penobscot County, Me.; a new car shed building for the I'lird
Avenue Railway Company, at Harlem River, N. Y.; three large
buildings for the Standard Oil Company, at Constable Hook, N. J.;
a new forge shop for Pratt & Whitney Company, at Hartford, Conn.;
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a new storage house for Bradley & Hubbard, Meriden, Conn.; a new
tube plant for the Coe Brass Manufacturing Company, at Torring-
ton, Conn.; a large extension to a producer house for the Solvay
Process Company, at Syracuse, N. Y. ‘Tlie company has recently
ublished a handsome calendar upon which is printed some notable
installations made by the company. It is printed in colors and
contains a view of the works. The calendar is designed to keep
the name of the company before users of strnctural work and is for
distribution.

The McGuire Manufacturing Company, of Chicago, after
passing through a plienomenally successful season in its stove and
sweeper departnients, is now running a full force day and night,
working on orders for its well known trucks, and as the company
has five monthis’ work ahead the year promises to be a prosperous
one. The following are the late truck orders: Chicago City Rail-
way Company, Chicago; Chicago General Railway Company, Chicago;
Calumet Electric Street Railway Company, Chicago; Central Rail-
way Company, Peoria, Ill.; Cincinnati Street Railway Company,
Cincinnati, O.; St. Charles Street Railway Company, New Orleans,
La.; Norwalk Street Railway Company, Norwalk, Conn.; Pasadena
& Pacific Railway Company, Los Angeles, Cal.; Jasper County Elec-
tric Railway, Carthage, Mo.: Dartinouth & Westport Street Railway
Company, New Bedford, Mass.; Interstate Consolidated Street Rail-
way Company, Attleboro, Mass.; Toledo Traction Company, Toledo,
O.; Mahoning Valley Flectric Railway Company, Youngstown, O.;
Mt. Adams & Eden Park Inclined Railway Company, Cincinnati, O.;
Holmesburg, Tacony & Frankfort Railway Company, Tacouy, Ia.;
Los Angeles Railway Company, Los Angeles, Cal. The company
has completed shipment of the “L 7 trucks for the lake Stréet
Elevated Railway. 7The Brooklyn Bridge Railway lias had a sample
pair of these trucks running on trial for the past mouth and the
directors, after rigid investigation and thorough trials, have decided
to purchase sixteen equipments, exact duplicates of the trial equip-
nient in every particular. The McGuire Company asserts that long
cars and double trucks are rapidly rising in favor and cites as proof
the fact that a large number of its orders now on hand are duplicate
orders for double trucks. The demand for the company’s ratchet
brake handles is very large and increasing daily. These handles are
made in both inalleable iron and bronze.

The American Electric Heating Corporation, is the title of a
new company with head office at Boston, organized to control the
business of a number of older electric heating companies. The board
of directors will consist of J. Murray Forbes (president), Charles A.
Morss, Jr., Edward C. Perkins, Charles I.. Edgar, of the Edison
Electric Light Company; Charles Francis Adams, 2d; Everett Morss,
A.B. Smith, George U. Crocker, Ambrose Eastman, of Boston; S. S.
Wheeler, of tlie Crocker-Wheeler Electric Company; and Arthur M.
Dodge, of New York, and H. B. Scott, of Burlington, Iowa. The
concerns absorbed by the American Company are: The Western
Electric Heating Company, St. Paul, Minn.; the Central Electric
Heating Company, New York; the New England FElectric Heating
Conipany; the Burton Electric Company, Richmond, Va.; the Car-
penter Electric Heating Manufacturing Company, St. Paul, Minn.;
the Dewey Electric Heating Company, Syracuse, N. Y,; the Rich
Electric Heating Company, Mt. Vernon, N. Y.; as well as several
otliers which liave not been active in the business for some tinie, but
wliich owned valuable patents. The Amierican Corporation also
owns the patents covering the enamel process, which has already
proved of great value in rheostats, and is believed will be of equal
tmportance in many other devices. During the past season many
thousand car heaters were sold by the company. While niuch of the
product has been very satisfactory, that which is not so will receive
immediate attention, and several improvements are in hand which
will prove to be desirable additions. This especially applies to cook-
ing apparatus, car lieaters and special industrial devices. The policy
of this company, it is stated, is to furnish the best that the state of the
art will permit, and the company has an able corps of practical men
to insure this. It begins business with ample capital and with a list
of stockholders and a board of directors composed of substantial and
conservative business men. The manufacturing will be concentrated
at Cambridgeport and the head office isat 611 Sears Building, with
agencies in New York and Chicago. James 1. Ayer, ex-president of
the National Electric Light Association, is the general manager.

o
@

Trade Catalogucs.

We have received during the month the following trade cata-
logues:

GENERAL CATALOGUE.
& Machine Company, Philadelphia, Pa.
Ilustrated.

Pricyr LisT OF IMPROVED HYDRAULIC JACKS, SCREW AND
LEVER JACKS, etc. Published by the “W. & S.” Hydraulic Ma-
chinery Works, New York. 4 pages. Illustrated.

THYX COCHRANE HEATERS. Published by Harrison Safety
Boiler Works, Germantown Junction, Philadelphia, Pa. 356 pages.
Illustrated.

OVERHEAD. Publislied by Merchant & Company, incorporated.
Philadelphia, Pa. 20 pages. Illustrated.

SOMETHING ABOUT WESTINGHOUSK ENGINES. Published by
the Westinghouse Machine Company. Pittsburgh, Pa. 16 pages.
Iustrated.

Published by the Southwark Foundry
48 pages. Board covers.
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List of Strect Railway Patents.

U. S. PATENTS ISSUED FFBRUARY 25, 1896, TO MARCH 17,
1896, INCLUSIVE.

FEB. 25.
BRAKE APPARATUS FOR RAILwAY VEHICLES.—F. Chapsal, Paris,

France. No. 555,075.

A pneumatic brake comprising a distributor, an auxiliary reser-
voir and brake cylinder, an electric valve connected to accelerate the
action of the brake, an electric circuit controlling it, and a commu-
tator in said circuit operated by the distributor for stopping the ac-
tion of the electric valve as soon as the distributor has acted.

CAr FENDER.—R. S. Flint, Troy, N. Y. No. 555,083.

Consists of a movable fender frame and operative mechanism
for imparting to the fraine a forward movement, a valved sandbox, a
wheel brake, and operating connections between the fender frame,
sand box valve and brake, whereby all are simultaneously operated
by the frame operating mechanism.

CAR FENDER.—W. Leonhardt, Baltimore, Md. No. 555,103.

A car fender supported upou a rocking lever having the pivotal
support of the lever on one side thereof (toward the front of the
car) and the point of attachment of the fender on the opposite side.
LIFE SAVING DEVICE FOR RAILWAY PURBOSES.—W. H. Mattin,

Ios Angeles, Cal. No. 555,177.

DEVICE FOR PREVENTING MOTION ON CARS—A. E. Flattick, St.

Louis, Mo. No. 555,238.

Consists of a suitable body, a car truck, supporting springs for
the car body, a toggle joint connected respectively to the car body
and truck, and a yielding connection between the end of one of the
members of the toggle joint and one end of the car body.

TrLorLEY WHEEL SWITCH.—DP. A, Williams, Decatur, I111. No. 555,-
145.

ConpulT ELECTRIC Ra1nwav,—C. M. Bridges, Seattle, Wash. No.
555,208.

CoNTACT DEVICE FOR ELECTRICALLY PROPELLED VEHICLES.—E.

B. Reichel, Germiany. No. 555,263.

A horizontally extending frictional contact device, with a cen-
tral revoluble contact.

UNDERGROUND CONDUCTOR SYSTEM FOR ELECTRIC RAILWAYS.—

C. T. Schwieger, Berlin, Germany. No. 555,266.

Car FENDER.—Uriah Dietz, Bangor, Pa. No. 555,283.
FENDER FOR STREET CARs.—R. W. Gibson, New York, N. Y.

No. 555,316. ] L .

A main guard having a slack, chain-like front rail, and a catch
to normally sustain the slack of the chain-like front.

CAR SIGNAL.—E. Nelson, New York, N. Y. No. 555,391.
ELFCTRIC MOTOR FOR STREET CARS.—H. M. Neer, Springfield, O.

No. 555,392. . . .

Consists of an outer casing and an inner supporting frame, track
wleels having stub axles extending through said casing and a motor
supported on said frame, universal joints between said stub axles and
motor shaft, and springs between said casing and axles.

CarR FENDER.—C. M. Pratt, Towanda, Pa. No. 555,400.
SECTIONAT, CONDUCTOR FOR ELECTRIC RAILwAvs.—W, H. Baker,

Pawtucket, R. I. No. 555,470.
MAR. 3.
CrosEp CoNpurt ELECTRIC RAmLwav.—C. Anderson, Leeds, Eng-

land. No. 555,487.

Car TRUCK AND ITs GEAR.—Edgar Peckham, New York, N. Y,
No. 555,526.

CAR Braki.—Hdgar Peckham, New York. No. 555,527.

ApjustaBLE LIFE AND WHEEIL GUuarRD.—Edgar Peckham, New
York, N. Y. No. 555,528.

MotToR HANGER FOR MOTOR CARS.—Edgar Peckham, New York,

N. Y. No. 555,529,

The combination with an electric motor pivotally connected at
one end to the axle of the truck, of longitudinal motor hangers piv-
otally connected between their ends to the sides of the motor and
supported at each end from the frame of the truck.

PAT. NO. 555,529. PAT. NO. 556,602,
Car TruUck.—Edgar Peckham, New York, N. Y. No. 555,530.

An end portion of the side frame comprises a yoke structure,
an attaching flange at one side thereof and a truss extension at the
other side, the horizontal member of which is provided in the under
surface of its outer end with a spring seat or socket, the whole
formed integrally.

TrOLLEY POLE AND CONNECTION.—C. H. Einson, Pittsfield, Me.

No. 555,571.

TROLLEY PROTECTOR FOR FIREMEN.—]. P. Barrett, Chicago, IlL

No. 555,634

Consists of a support adapted to be placed between the trolley
conductor and the track, a contact device provided at the upper end
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of the protector for engaging the trolley conductor, and a shoe or

shoes electrically connected with said contact devices, carried at the

loyslzer end of the support and adapted to engage one or both of the
rails.

AUTOMATIC LIFE GUARD FOR CARS.—C. M. Beebe, Elmira, N. Y.
No. 555,753

CArR FENDER.—], Kerrigan, Philadephia, Pa. No. 555,777.
Consists of a trap movably mounted, connections therefrom to a

ratchet and pawl mechanism, a stationary frame having a movable

member mounted thereupon, and means for actuating the latter
when said trap is struck.

ELECTRIC PROPULSION SVSTEM FOR CArRS.—G. H. Melotte, Marsh,
Pa. No. 555,783.

A trolley wire so strung as to cross the path of the trolley at
definite intervals in alternate directions and a trolley of such a
length as to be in contact with one or more of such crossings.

BOND OR CONNFECTOR FOR ELECTRIC RAILwAvS.—A. Bournon-
ville, Philadetphia, Pa. No. 555,846. )
Tormed of a bar having a body half round or segmental in cross

section and an end reversed on itself forming a divided head which

is adapted to be spread apart.

WHEET, GUARD FOR STREET Cars.—]. W. Darley, Baltimore, Md.

No. 555,852.

PAT. NO. 555,862.

ELECTRIC RAILWAY BrAKE.—]. C. Henry, Westfield, N. J. No.

555,362.
CAR BrAKE.—G. L. Root, Ottawa, Can. No. 555,890.
MAR. IO.
ELEVATED RatmLwav.—H. L. Boyle, Grand Rapids, Mich. No.
555,921

An elevated railway track comprising a superstructure provided
with hangers depending therefrom, and track raile consisting of a
series of hinged links or plates supported by said hangers.

CONDUIT RAILWAY SvysTEM.—O. A. Enholm, New York, N. Y. No.

1937 - - . S
?\5‘;2%{(3 formed integral with a switch box which opens in its

lower part into the conduit.

TRAVELING CONTACT DEVICE.—M. D. Law, Washington, D. C. No.
555,958

Car FENDER.—D. Leib, Columbus, O. No. 556,061

ELECTRIC CAR LIGHTING SYSTEM.—A, H. Armstrong, Schenectady,
N. Y. No. 556,079

ELECTRIC RaILwAv.—H. C. Reagan, Philadelphia, Pa. No. 556,210.

A feed wire and contacts rotatably mounted thereon, said feed
wire forming an axis for said contacts.

ErLEcTRIC UNDERGROUND TROLLEY RAILROAD.—G. D. Burton,
Boston, Mass. No. 556,321. . . .

A casing for an electric conduit comprising an inner and an
outer shell, the inner shell being provided with a lining of non-con-
ductive material, and a non-conductive filling between said shells.
ELECTRIC RAILwAY.—E. M. Boynton, West Newbury, Mass. No.

6,320: . . )
gsongists of a single rail supported railroad car with a railroad
structure having one supporting rail, conducting and guiding de-

vices and an induction motor placed in a car and supplied with a

multiphase current from said conducting devices.

MAR. I7.

CAR FENDER.—T. Stein, Philadelphia, Pa. No. 556,381 .
A car fender having slotted hangers, a shaft mounted on said

hangers, slotted arms on said shaft, and a frame with arms pr9v1ded

with pins moving in said slots, and arms having rollers moving on
said hangers.

STREET CAR BRIDGE FOR PROTECTION OF FIRE Hosg.—S. B.
Sweeny, Zionsville, Ind. No. 556,382. i
Curved rails, supports of unequal length and cross bars provided

with sockets to receive the upright portion of supports to form a

bracing. . .

STREET CAR FENDER.—C. A. Thomas, Philadelphia, Pa. No.

6,384.

‘gl%x;giéts of a projecting pivotally attached rectangular frame
adapted to have upwardly swinging movement, swinging links at-
tached to the front of said frame reaching upward and yieldingly
supporting a folding receiving frame covered with yielding material.
ELECTRIC RAILWAY SvsTEM.—B. E. Osborne, Auburn, N. Y. No.

556,516.

UNDERGROUND CONDUCTOR FOR ELECTRIC RAILWAYS.—Geo. West-

inghouse, Pittsburgh, Pa. No. 556,602.
Composed of two like halves fastened together by means of con-
ducting devices and having adjacent faces separated by a clear space.

We will send copies of specifications and drawings complete of
any of the above patents to any address upon receipt of twenty-five
cents. Give date and number of patent desired. THE STREET RAIL-
WAY PUBLISHING COMPANY, HAVEMEVER BUILDING, NEW YORK.



Street Railway Receiverships in the United
States.

The table on this page is a careful compilation of information
regarding forty-nine street railway corporations in the hands
of receivers at the present time. Every effort has been made to make
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represents about two per cent of the number of cars in service in the
United States.

Twenty-seven of the forty-nine roads operate less than ten miles
of track, fourteen operate between ten andtwenty-five miles, seven
between twenty-five and fifty miles, and one over fifty iniles.
From this it appears that nearly eighty per cent of the roads are
small properties, and this is also shown even more clearly from in-

LIST OF STREET RAILWAY COMPANIES IN THE HANDS OF RECEIVERS.

Funded @ Length Number
NAME OF COMPANY. ‘) Bate th. and Float- of L‘;’Yxtle, of ReGr?’sf‘* RECEIVER.
Eeelversiip ing Debt. Miles. = Cars. cElpts
Adrian (Mich.) City Elec. Belt Ry. Co. . . . . Jan., 1894 |$ 42,297% 2.8 4 F. E. Snow.
Adrian (Mich.,) St. R.R.Co. . . « « . . + « « . . . 36,000 3.0 7 F. E. Snow.
Ann Arbor & Ypsilanti (Mich.) St. Ry. Co. . . . . . Feb., 1896 100,000% 9.0 11 William F. Parker.
Asbury Park (N. J.) & Belmar St. Ry.Co. . . . . . 75,000 2.0 William L. Dayton.
Asheville (N. C.) Stt R.R.Co. . . . . . . ... .. Feb., 1885 300,000 7.0 14 25,285 J. E. Rankin,
Augusta (Ga.) Ry.Co. . . . . . . . . ... Sept., 1895 448,500 26.5 52 D. B. Dyer.
Chattanooga (Tenn.) & No. ‘Side St. Ry.Co. . . . . Feb. 3,1806 90,000 3.5 4 5,826 T'. J. Nicholl.
Chicago (Ill.) & So. Side Rapid Transit R. R. Co . . Oct., 1895 |10,500,0c0  18.6 181 711,686/ M. Hopkins.
Cincinnati (O.) Inclined Plane Ry.Co. . . . . . 500,000 16.0 42 Brent Arnold.
Denison (Tex. ) Rapid Transit Ry. Co. . . . . . . - Unknown 6.5 6 R. S. Legate.
Denison (Tex.) St. & Belt Line Ry.Co.. . . . . . 75,600 6.0 11 R. S. Legate.
West End St. R. R. Co., Denver, Col. . . . . Nov., 1893 300,000 10.3 147 g g ;is:edtﬂglci)
Union St. Ry. Co.,, Dover, NN H . . . . . . . . . .. 1894 100,000 14.0 19 25,712 G. E. Macomber.
Dubuque (Ia.) Light & Traction Co. . . . . . . . . ec., 1894 385,000 10.5 19 J. Balch.
Eau Claire (Wis.) St. Ry., Light & Power Co. . . . Unknown 6.0 8 G. B. Wheeler.
Great Falls ( Mont.) St. Ry COu: o & 5 : 5 38 @ 9 150,000 8z 11 26,650 W. D. Dickinson.
Hammond (Ind.),Whiting & E.Chicago Elec.St.Ry.Co. Mar., 1896 100,000 12.0 9 Hobart M. Godfrey.
Harvey (Ill.) Transit Co. . . . . . . . . . . . . .. Jan., 1895 115,000 | 3.0 3 Chicago Title & Trust Co.
Houston (Tex.) City St. Ry.Co. . . . . . . . . .. July, 1895 1,387,000 40.0 47 222,808/ J. H. Kirby.
North East St. Ry. Co., Kansas City, Mo . . . . . . . 290,000 8.1 10 Robert Gillham.
Lima (O.) Elec. St. Ry G0 v .o Mar. 11, 1896 100,000 7.0 7 John N. Hutchinson.
Lincoln (Neb.) St. Ry. Co. . « v v « ¢ « « v« .« » Jan., 1895 1,460,000 | 55.0 90 B. D. Slaughter.
Logansport (Ind.) Ry. Co. . June 23, 1895 Unknown 5.5 5 @ 17,500 D. D. Fickle.
Madison (Wis.) City Ry. Co. . . . . . . . . . . .. Feb. 26, 1896 150,000 8.0 13 F. W. Oakley.
Middletown (O.) & Madison St. RR.Co. . .. ... Dec. 9, 1893 42,000 2.0 2 a 3,900 D. B. Bundy.
Mobile (Ala.) & Spring Hill Ry. Co. . . . . . . . . July 6, 1895 200,000 7.0 [ 4to8 24,000/ J. H. Wilson.
Muskegon (Mich.) Ry. Co. . . . . . . . |Jan., 1895 240,000 15.0 23 F. A. Nims.
New Albany (Ind.) Ry.Co. . . . . . .. . . ... Mar., 1894 230,000 7:0 27 J. MacLeod.
East Oakland St. Ry. Co., Oakland Cal. . . Apr., 1894 250,000 6.0 11 J. C. Johnson.
Highland Park & Fruitv ale R. R. Co Oakland Cal. 200,000 10.5 8 F. J. Woodward.
Olympia (Wash.) Light & Power Co. . . . . . . . ‘ 147,000 4.0 5 H. Stevens.
Suburban Traction Co Orange, N. J. . . Dec. 6, 1894 a654,000 10.0 |10 to 22 54,000 Watson Whittlesey.
South Jersey St. Ry. Co Point Pleasant N. ]c . . . |Oct.21, 1895 105,000 2:5 5 Halsted H. Wainwright.
Portland (Ore.) Consohdated St. Ry. Co. Dec., 1894 800,000 32.0 79 170,977 G. T. Paxton.
Richmond (Ind.) City Elec. St. Ry. Co. . . . Mar., 1894 150,000 | 1I1.0 24 A. D. Titsworth.
St. Cloud (Minn.) City St. CarCo. . . . . . . . .. bApr. 1, 1896 125,000 10.0 6 9,600 E. E. Clark.
St. Paul (Minn.) & White Bear Ry. Co. . . . . . . . 215,000 1 11.5 13 ¥. A. G. Moe.
Salem (Ore.) Consolidated St. Ry. Co. . . . . . . . . Dec. 5, 1895 260,000 8.0 9 45,994 F. R. Anson.
San Francisco (Cal.) & San Mateo Ry. Co.. . . . . . May, 1894 1,100,000 | 27.0 37 S. Bennett.
Union Elev. Ry. Co., Saratoga, N. Y. . . . . . . . . Mar., 1896 131,920 10.1 17 20,670 Charles D. Haines.
Grant Street Elec. Ry. Co., Seattle, Wash. . . . . . . Aug. 20,1894 137,000 5.5 4 24,000 W. J. Grambs. .
W. A. Underwood, 40 Wa
Seattle (Wash.) City Ry. Co. . . . . . . . . . . .. 1,000,000 ‘ 5.0 277 St., New York City.
Seattle (Wash.) Counsolidated St. Ry. Co. . . 880,000 | 14.4 20 M. F. Backus.
South Dakota Rapid Trans. & Ry. Co., Sioux I‘alls ) Apr., 1895 75,000 7.4 5 F. H. Files.
N (1SO11 b
Syracuse (N. Y.) St. Ry. Co. 5 on oo odh T Mar. 6, 1896 2,236,000 28.5 79 152,027 f:&fh}ir(icﬁl %;ﬁ:ﬁ o J ’}
Tacoma (Wash.) Ry. & MotorCo. . . . . . . . . .. Jan., 1895 1,500,000 48.0 31 G. W. Bird.
Watertown (N. Y.) & Brownsville St. R. R. Co. Dec. 1, 1895 110,000 9.0 24 J. A. Lawyer.
Superior Rapid Transit Ry. Co., West Superior, Wis. . |Jan. 28, 1896 250,000 26.5 37 ; ,{’V N(?);‘k‘ile})’r }
Winona (Minn.)CityRy. Co. . . . . . . . . .. .. Feb. 18, 1895 100,000 4.0 20,000 Seward B. Livermore.

<41

* Latest obtainable. a. Approximate,

(45

b. Takes possession.
Advertised to be sold on Mar. 16, 1896.

¢. Advertised to be sold on Mar. 21, 1896.

this list complete and accurate, and special letters of inquiry have
been sent to every company represeuted with a view to obtaining the
latest information possible.

The distribution of these companies by sections shows that seven
are in the Eastern States, twenty-one in the Central, sixteen in
the Western and five in the Southern States. The total mileage is
609, which represents about five per cent of the street railway ‘mile-
age of the country. The total number of carsoperated is 1127, which

spection of the names themselves, the only important companies rep-
resented being the following: (,hlcago & South Side Rapid Transit
Railroad Company, Cincinnati Inclined Plane Railway Company,
Houston City Street Railway Company, Lincoln Street Railway
Company, Portland (Ore.), Consolidated Street Railway Company,

San Francisco & San Mateo Railway Company, Seattle Consolidated
Street Railway Company, Syracuse Street Railway Company and
Tacoma Railway & Motor Company,
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STOCK AND BOND QUOTATIONS.

Netice.—These quotations are carefully revised from month to month by local bankers and brokers, and closely represent the market value of the different securitles as
tested by lndividual sales. Few of these, however, are actually quoted on clty exchanges, and accuracy in the range of prices cannot, therefore, ke vouched for.

Securitics.—Active securlties only are quoted 1n these tables, and tne bond 1ssues described do not necessarily constitute the entire funded indebtedness of the different
propertles. For a fuli and detalled description of all the securities, see AMERICAN STREET RAILWAY INVESTMENTS, published annually on March 15th.

Abbreviatlons.—The following abbreviations are used: M. morigage; Gen. M. general mortgage; Cons, M. consolidated morigage; deb. debentures; convert. convertible-
.n esc. 1n escrow; g. gold; guar. guaranteed; bds. bonds; int. interest; 4 In additlon; auth. authorized; incl. including; cert. indebt. certificates of indebtedness; in tr. in

rust; n nominal.

Ccompany.

STOCKS AND BONDS,

ALB;:\MN Y, 151 Y.*—Local quotations to

Allmny Ry. Co., StOCK............... 1

Cons. M. 6% bds. (lncl. $112 000 1n esc. ).
Deb. 6% (convert,.) bdsS...coevveenvann..
Wat. T'p’ke & R.R. Co.’s 2d M. 6% bds.
Wat. Turnpike & R.R. Co., Stock.
18t M. 6% bds. (Int. guar. by Alb’y Ry.

BALTIMORE, MD.*—Local quotations
to Mar, 14.
Baltimore Tractlon Co., Stock..
18t M. 5% bds. o
No. Balt. DIV, 18t M 5% bds
Ext. and Imp. 6% bds..
City & Suburban Ry
Gen. M. 6% g. bds..cieeieieiannnes
Baltimore City Pass. Ry. Co., S
18t. M.BZ Z. DAS..coveiiiennnrneennanss
Central Pawss. Ry. Co., Stock......
Cons. M. 6% bds. (4 $151,000 1n esc.)..
18t M. 6% DdSeeervrrrrnnnn. o5 sisreteral tsteze 50

BOSTON, MASS,*—Local quotations to
8

ar.
West l<,nd St. Ry. Co., fcommon.....
Stock preferred 8%,
Deb. 6% bds wiorerais 3 8 ST 8 SieeieIe
Deb. 4% DAS .+ v erernnnnansnen o
Neorth Snore Tractlon fcommon.....
Co., SLOCK. preferred 6%.
Lynn & Boston R.R.Co0.'s 1st Cons, M.
5% g. bds. (- $1,657,000 1n €sC).......

BROOKLYN, N. Y.*—New York quo-
tations to Mar.17.

Brooklyn lleigllts R. R. Co.
1St M. 5% DAS.....ce0ennen SeenisieuT ity

Brooklyn City R. R. Co., Stock.
1st Cons, M. 5% bds..

Brooklyn, Q. Co. &ﬁinb. ‘R.R. Co.
18t M. 5% g. bds. (+ $350,000 In esc.)..
1st Cons. M. 5% g. bads........ 506000500

Brooklyn Tractioun Co. common. ..

Stock. preferred 6%

Atlunnc Ave. R. R. Co.

Gen. M. 57 bds

Cons. M. 5% bds. (+ $1 034 000 in ‘esc. )

Imp. M. 5% g. bds.... o8
R. R. Co.

B’ki’n, Bath & W
Gen. M. 6% bds. (4 &)52,000 1n esc.)...
Coney Isl. & B’kl’n R.R. Ce., Stock
186M. 6% DASuess s e e85
Cert, Indebt. 6%........e0
B’kl’n City & Newt’n R.R.Co. SLock
18t Cons. 6% bds........oeeenenen s

50
25

50
50

100
100

[

0

100
100

100

BUFFALO, N. Y.*—New York quotations

to Mar. 17.
Buflalo Ry. Co.y S8t0CK...c......cu.n
lsL (,ons. M. 5% bds. (+ $1 457,000 in

crosstown St. Ry. Co.'s 15t M. 5% Bds.

CHARLESTON, S. C.*—Local quota-
tions to Mar. 14.
Enterprise Nt. R. R. Co., Stock..
13t M. 5% DAS. cecoeeeaimine s cimnmne e
Cbarleston City Ry. Co., Stock......
196 M, 68 DAY s s cove s sonwos ewes s

C HI(;IAGO. 1LL.*—Local quotations to
ar, 18.
Chicngo & So. Side R. T.R. R. Co.
SLOC!

Chilcago City Ryv. bo., Stoeck....... )
1806 M. 4265 DAR.wor, - s nieiess cutpat tomms
Lake St. Elev. R, R., Stock...........

100

25
50

.. 100

100
100]

i i
Quotations. [ Quotations.
! Company.
Isaued. | Die. 1896. Mar. “ : Tssucal | Duecy 1898, Mar.
T &0 STOCKS AND BONDS. =
) . . 3 = . . . = =
= a = =
aol%‘aoilg HlE &|E|Z
= | - l o} | = I & m =] = = |5
|
CﬂICA(‘(), ILL.—Continued. | \
Met. W. S, Elevated Ry., Stock...... 100 11 ,500.000/...... ’ 47 | 123| 113] 14 | 14
1,250,000 . .... |1361%|135% 1353 lio}ﬁ 140a TS U A SN N N 2,500,000, 19427 68 | 65 | 66 | 66 | 66
500,000 1930 109 13% o North Chicngo st R. R. Ceo., Stock. 10 5,500 000/...... |308y6/247 |254 (247 [247
200 000 1901 18t M. 5% b 2,413 000 1906 |104 |1032¢|10314(103% [1033¢
150,000 1919 11315111 | . e | Cert. Indebn 6%.. 500,000, 1911 o DS s
2407000 .\eooio |l - e - Fsisioled | No Chl Cy Ry. Co'slsLM beds | 500,000 1900 | .oo.l ceanf o] eeed Sool
850,000 1919 114 (1133 ....| «eeef ..., « T8 M 9nd M, 4% bds.. 1:850,0000 1927 | <:oh el o e
| ‘ | « w w o« «"Deb, 6% 008...... 550,000 10226] 93 10215100 10234
| Neorth Chleago City Ry. Ce., Guar.
SUOCK: ¢ csmrars smimasisionine o sis » § s o 500,0000. . o] «oin| woesl somnllenie [Noie
West (,lncngo St. R. R. Co., Stock 100 13,189,000 ...... 114 (100 [103 1013|108
18t M. 5% bdS............ 4,100,000 1928|102 (100 |1014[10134(10124
W.C S.R. RTunnelCo‘slstM bzbds 1,500,0000 1909 | cooo| cous| cove| coe | eenn
5,750,000 ...... 136 16%| 18 | 17%/ 174 Deb. 6% bds...... | 4,000.000 .... [100 |97 | 98%| 97%| 98
1,500,000 1929 11234 110%5 112%5 1125 ... Chl.'W. Div. Ry, Co.'s 1st M. 4%%bds. | 4,040,000 1932 101 {101 | ....| ..o ....
1,750,000 1942 11014 1073 109 103 | . . Chl. Pass. Ry. C0.’s 1t M. 6%Dbds..... | 400.000 1905 1109 (108 | ... | ....) ..o
1,250,000 1901 1063 10216( 1063 1025 ¢ s« Cons, M, 6% bds.. 600000 1929 | voonf veer] ceed] iuld oe
4,000,000 ...... .| 507 4515 46 Chlcago W. Div. Ry. Co., Guar, |
3,000.000 1922 112 109 "|111 BUOCK+eeruerenisinsnenessaneseoneans 100 1,250,000 .... 1600 1600 | ....| ... | ....
2,600,000/ ...... 72 66l 67 |
2,000,000 1911 (115 114 116
00,00 ...... 2% 6? wleliee
549,000 1932 112 11 112 .-
151000 1013 |£50 Ji10L, | ess 1= o] S AN EIANATL, 0.5 Local quotations iy
Cincinnati St. Ry. Co., Stock 50| 11,000,000| .... 113%‘1115@ 113%113  [112%
186 M. 7% DAS.....ovunus 50,000 1896 [ ....| ..ol cenef cone] et
18t M. 4%exvn’dbds 100,000 ... k
LT U e e A 150,000, . | coee] oo all o
Ml. Admsuts ?{c Eden Park Inclined _—
Rz, STOCK: -1 0 Sovt eameis s 50{ 2,600,
9085000 ... T0 |64 T0 |67 674D | 15031 6% bds 50,000 1900
6,400,000 . ... .. 91 |88 |91 e o 1002000 1905
8,000,000 1902 105 108 |105 104% 1043 Cons. M. 5% bds. ... 531,000 1906
2,000,000 10624 104 104/ 104 104b | Ginclunatl, Newpor[ ‘& Co
4.000,000(,... .| .... .... St. Ry. Co.y SUOCK. . ..ovverraranns 100/ 3.000,000. .... 3614 31 |36Y% 54 | ....
2,000,000|......| 83 | 80 Cons. M. 5% &. bUs. (lncL $500,0001n esc. ) 3,000,000) 1922 @ 993 97 | 9916 9Tis| 99y
2 80. Cov. &CIn, 8t. Ry.Co 1t M. 62 bds. 230,000] 1912 | .... ...l .0 L]
3,702,000 1924 e o 2nd Cons. M
6% g. bds. (Incl. $250,000 in esc.). . 400,000] 1932 8 oo| oo
COLUMBUS. 0.*—New York quota-
tlons to Mar. 17. |
Colnmbus St. Ry. Co., Stock........ 100 3,000,000 .... | 50! }é 44141 50 | 43%| 4915
- ! Cons. M. 6% g. bds.(Incl. $780,000 1n esc). 3,000,000 1932 93L6| 9814 95 | 974
250,000 1941 T T Crosstown St. Ry, Co.’s 1st, M. 5% g. |
12,000,000/ . .. ... 1723159 | 1723 166 171 bds. ($90,000 IN €8C.)u.eeerreriivarnns 500,000 1933 95 | 88 |88 | 88 |88
6,000,000 1911 [113 (109 |112 1113 111}
3,150,000| 1941 102 | 98 'oox 98}4 99355
2.500.000| 1941 | 50 | 80 . 802 COVINGTON, KY.*—(See Cincinnatl.)
6,000,000/ ... ... 11 11| il 9
3,000,000 ....... 55 |43 | 55 | 43 | 46 —
[
769.000| 1909 |1073¢(1053¢ 107 106106 | DETROIT, MICIL.*—Local quotations to
1,966,000/ 1931 108 105 10714 106 1063 Mar, 14. '
1,500,000 1934 | 8215 71 | 8215 75 | 80 Detroit Citizens’ St. Ry. Co., Stock. 100, 1,250,000 .... 100 100 (100 100 (100
i 1st M. 6% 0%, (--$1,150,000 11 esc)..... 1,150,000 100 100 100 (100 |100
448,000 1933 | 85 |5 5 B | T Fort Wayn. & Belle Isle Ry. o.,
1,000,000 ...... SUOCK . eevveenreacsnenne 250,000 .... 250 225 (250 (225 (950
300,000 '1904°| 111 sl o 1st M, 6% g. bds. (860,000 In'tr.)... . 340,0000 ... 100 100 | .ewe| oee| ...
200.000 1910 | .... —-:| .../l Wyandotte & Detroit River Ry.
1,000,000 ......| ... ooou| ...o| ....|1€0D C0us SEOCK. . eevveerirenns 200,000 .... 110 100 (110 [100 [100
1,900.000 1939 1113109 1113 110% 111 Rapid Ry. Co., Stock. 250,000 .... (110 1100 [100 (100 |100
1t M. 5%bdS............... 300,00u .... 95 90 |94 |9 |93
| The Detroit Ry., Stock oq 1,000,000 ... | ... ooed| ool aiid] Ll
| 1st M, 5% bds....... 1,800,000 1925 | ....| ooee] o) aant I
[ Pk
IITARTFORD, CONN.*—8ee New Haven.
5,370,500 ...... 80 | ¢8 | 78 |69 | 76 —_——
1IIOBOKEN, N. J.*—See Newark.
3,543,000 1931 10627100 106}/ 103 { 106 -
2,200,000 1932 104 [100 - llOL}}(OKE. MASS.*—Local quotations to
[
A Holyoke St. Ry. Co., Stock. . 100/, 250.000 .... |10 |10 [200 [190 [220
Springfield St. Ry. Co., Stock........ 100" 1,000,000 .... |215 (205 (210 [310 [210
| Nortbampten St., Ry, Co., Stock .. 1000 225, 195 1185 (185 .[185 [185
|
250,000 ........ veer) vveel e 6 |INDIANAPOLIS, IND.*—New York
50,000/ 1906 | .... . e . 1ol quotations to Mar. 17.
100,000 . . S0 |l ) Citizens’ St. R. R. Co., Stock........ 100 5,000.000 .... | 40 | 21 | 28%% 21 | 2
100,000, 1915 | . . J11z || Cons. M. 6% g. bds. (lncl 31,000 000 In
\ CBC Y ssesivsimns smioms s Sl sos 4,000,000 1933 | 90 (79 [8 | 79 |80
JERSEY CITY, N. J.*—See Newark. |
7,600,000 ...... 3 4b 5}‘, 4% 5% || LOUISVILLE, KY.*—Localand New [
7,500,000 1929 | 60 | 69 | ..ol ceee]| vene York quotations to Mar 17.
3,000,000 1933 42 | 37 .eet| ....|| Louisville Ry. Co., common. ... 100/ 4,000,000, .... | 53 |46 |53 | 50 | 53
9,000,000 ...... 315 (275 [280 275|286 | Stock, preferred 5% 100{ 2,000,000 . .. [102%4| 95 |102% 99 |02
4,619,500 60 d. 10014100 |1003¢ 100 |100 Cons. M. 5% g. bds. (incl. 31,263 000 1n i j
10,000,000 ...... 243 18l4| 233 21}.{; 2254 @9C. )i . sesmmesin s s 6,000,000/ 1930 [10914(105 10014 10636|1> 944

*For detalled description of these and other
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Quotations. ‘

Company. 1896. Mar. (- Company.
issued. | Due.
BS8TOCKS AND BONDS. e e g STOCKS AND BONDS.

1ssued. | Due.

LYNN, MASS,*—See Boston.

MINNEAPOLIS, MINN.*—New York
quotations to Mar. 17.

%
2nd M. inc. 6% bds..

Twin Clty Rapid Transit Co. fcom.. 100/ 15,000,000 .... | 25 | 23 25 |28 | 25
Stock. pref.7% 1,500,000 .... (100 100 sies| wv.. 10 Dry Dock, E. B’y, & Battery R, R.
Minn, 8t. Ry. Co.’s Cons. M. 6% g. bds. €055 8BE0CK,.....c0 vonsminmomonioiniares o s 100
(4 $960,000 1N €8C.).. v vvvevnieeneennns 4,040,000 1919 | 98 | 91 | 95 | 91 93 Gen. M. 5% g. bds.. e
St. Paui City Ry. Co.’s Cab. Cons. 5% g. | | Cert. ind’bt 5% 100
bds. (Incl. $680,000 In eSC.).vevenne.. 4,298,000 1937 | 93 | 85 88X 85 | 86X  (‘entral Crosstown R. R Co., Stock 100
St. Paul City Ry. Co.’s Deb, 6% g. bds. 1,000,000 1900 | «eoof coue] coee] ceee] eeee 18L M. 6% DAS v o ¢ i s 585166 ammons 555
| Cbristopher & 10th St. R. R. Ceo.,
—_— | Guar, Stock..... co000I50005 100
| | Unlon Ry. (,0.. St,ock
MONTREAL, CAN.*—Local quotalions 1St M. 5% bdS..............
to Mar, i3. L Westchester Elee R R Co. %8 186 M.
Montreal St. Ry. Co., Stock......... . 50| 4,000,000 .... {226 206% 22036 215y "13% 5% DAS< womie s sisiwian s R i
18t M. 5% bds.... seses s osmoveinision o 300,000/ 1908 | ... 2R | P

ceoessas senanues 700,000( 1922 | ....| ool eeen

2nd M, 4% bds.

NORTHAMPTON, MASK.*—See Holyoke.
NEW ALBANY, IND.*—See Louisville. |

PATERSON, N. J.*~New York and Phila-

NEWARK, N. J.*—New York and Phlia- | deiphta quotations Lo Mar 17.
deiphia quotations to Mar, 17. Paterson Ry, Co., Stock............. 100
Consolldated Traction Co., of N. J., l Cons. M. 6% bds. (lnc $"50 000 in esc.).
SLOCK:. . son S cnsieneanis s avuss s veeees 100/ 15.000,000 .... | 25 |20 | 25 20 2 ||
1St M. 5% g. DAS.ceveeenieviiiiannns Lo 11,(7;(1)(1)4000 1933 | 85 | 78%| 83% 80 8214
North Hndson Co. Ry, Co Stock... 25 1,000,000 .... | ceerl ceel| eeen vof weee
gotlll%l 5:g)tdbdsl, (1ncl. $620, 000 in esc.) | B.ggg,%g 1333 ol [ ooed I P]l"‘iA [)]3%[,11;1"1,\6 PA.*—Local quota-
n 00000 c000 0EE0mH60 00080500 850, p. e oeelbasvill el Gl N wene tlons to Mar. 1
DED. 6% DAS. i seviias siai o sistainis s swsimsszs 500,000 1902 | .... ....| «ees| .cec oeo. Union Traction Co., Stock........
| Philadelphla ’I‘ruction Co., S’Ock.. . 50
——— ColL, Tz A% 2 DAS. coeie s areierets smraeniass
| Continental Pass. Ry. Co., Guar,
NEWIHA\JE?I. C()ZNN.‘———Local quota- Sl;ock..t.)(.l.s ....................... s 50
tlons to Mar. 12, 18t M. 6% aioieivieie ziwielsisjarets|s aisre
Fmgtl:lxltven & Westviile R. R. Cn.. o 6001000 53 |53 |53 | 53 55 Emgﬁ'e ;’assengcr Ry. Co , Stock. . 50
OCH oore vwnvae sows s coinin cusmaos sissmss 5 o | 186 M. 78 DAS-suesns & sonmusening s sapmpiin
Winchester Ave. R. R. Co., btock.. 26 400000 .... (25 |25 |25 | .... .... Phila. City Pass. Ry. Co., Stock.... 50
18U M, 5% £, DU womssnnmusiswns v 500,000 1912 [103 102 (103 103 103 1SUMb% DAS = o2 i o sk s o s s orsien
Deb. 6% bds ...... Totelolosisteielulcrmioteial einialnte 100,000 1909 [101 100 |10U}$ /100 10vY%s  Phila. & G’ys Ferry Pass. Ry. C
New Haven St. Ry. Co., . lstM 5% bds 600,000 1913 (102 102 |102 (102 102 GUAT, STOCK . eevronnsnnnnn 50
Havrtford St. Ry. Co., Stock. 100 200,000 .... |219 215 teos] eeuel --../ Ridge Ave. Pass. Ry. (,ﬂ..Gua A kK 50
E’d& W'th'’s’fi’d H. R. R. Co.% deb 5% 13th & 15¢h Sts... Pnss. Ry. (,o.,
Heesniosis s oie e s 8 1eisin e S5 1,344,000 .... [102 (101 101 101 |101 Guar. Stock.. 50
—— 18t M. 7% bds
NEW ORLEANS, LA.*—New York Union Pass. Ry. Co., Guar. Stock.. 50
quotations to Mar., 17 lstr];a 5;%(1“8 .......... 500 HC0a 056000800
e 3 A o 2nd M. 5 R osie s cniet s s
New Orleans Traction fcommon.. 100 5,000,000 .... | 20 | 16% 17% 16% 17i/
NC(‘)"’CIS ?&L - ,prlet l&% 1100 2500000 70 | 60% 66 | GOy 65 “;stpll\!li“zi Pmm. Ry. Co., Gu.ar ‘Stock 50
; p ake R.R.CO.'S 18t [ f N B FEIAERS < i i s
g. DA8, ($423,500 10 68C.).vr e e crne.-.- 3,000,000 1943 |102 | 99 100 100 100 = gPRO N % f}f w‘..';vh} 'P.C. Pass.
Crescent City R. R. Co.’s Cons M. 5% ’ R. R. Co.. Guar. Stock.. " 50
€. DAS.cnersernrvnsennnnres enarsunsns 230,000 1943 | 95 | 90 90 |90  9C Lombard & 80. St. P. R, R. Co.’s'ist
|
New Orleans & Carroiiton R. R. = M. 5% DAS. e onrsarnrnnnrnss
€0y BLOCK.cusaesssevoossssonnnnssns 100 1 200000 12734123 127261263 127 West End P. Ry Co.'s 18t M. 7% bds. .
lstM.6%bds.......................... 250,0001832} cees eese| sess] wiis| o...| Citizens® Pass, Ry. Co., Guar. Stock 59
1905 2nd & 3rd Sts. Ry. Co., Guar, Stock 50
T ML crpomontmonIonas e am 350,000/ [gg7t | +ee] e R (BB, Lehiah Ave. Ry. Co., SW0CK........... 50
Canal & Claiborne R. R. Co., Stock. 40 240,000 ... |48 46 45 48 People’s Bass. Iiy. Co; {c"mm‘m 25
1SCM. 6% DOB.....ueerrneens .. 180,000(1512" | ....| ....| ooof ... yg o PIeterred.. &
Ortenns K. 1. Goy Sioéi 50 185,000 ... 46| 427 45 437 | el 5y b
130 G 10 B o s spotaonoe sosaoom copon s 18,000/ .... 114 |111 112% 12 110}4 o manioen P
St. (Amrles s:. K. R. Co., Stock.... 50 594,350 .... 68 |63 65 63 Stock........ 50
18t M. 6% bds...... [ 150.000| 1912 | eee] winil eeen . ‘ Greéfn &gon]:eths.P.
s uar. Stock........ 50
st M. 6% bds......
NEWPORT, R. I.*—See Providence. l:llmtt’v’e%; i o s
’ Rie €00y SUOCK ., veisis irernisis siaies o5 RN 50
NEW YORK, N. Y.*—Local quotations
to Mar. 17, .
Metropolltan Traction Co,, Stock... 100 30,000,000/ .... |1087§ 92 108 (102 105%
Metropolitan St. Ry. Co., Stock.... 100 13, 500000 sowe | svaad wooll weed Ll Lol
B'y. Surf. R. R. Co.’s 1st M. 5% bds.... 1,125,000 1924 [114 1107 113 110 111
. o s s« 2nd M. 5% bds.... 1 000 000 1905 105 (102 106 103% 104% PPITTSBURGH, PA.*—Local quotations
So. Ferry R. R. Co., 1st. M. 5% bds.... 350,000 1919 10714108 10626 10616 1061 to Mar. 18.
Lex. Ave. & P, F. Ry. Co.’8 1St M, 5% bds, 500,000 .... 114 110 114 111 113 Cltizens?® 'I‘rsu'tlon Co., Smok 50)
Broadway & Seventh Ave. R. R, [ | 1St M. 5% bdS.ccceeeinniiiens .
Co., Guar Stoc! 100 ,100.0001 .e-. (197 |188 193 183 [191 Pittshurgh Tract 50
Cons. M 5%g. bds. (+ 34 850 000111 esc.) 7,650,000/ 1943 116 (113 115 113 11334 | 18t M. 5% bds..
S. i 500.000‘ 1904 1107%(107 10736 107|107 | Duauesne Tra 50
A 500,000 1914 | 111 |108% 110% 1083{169”°||  18UM. 5% DAS..e...e. s
Sixth Ave. R. R. CO-, ‘Guar. Stock 100 2,000,000 .... [220 195 199 195 |196 P’h'’gh, Allegheny & Manch'r Tr.
Ninth Avenne R. R. Co., Guar, Stock 100, 800,000/ .... 161 160 16i 160 (161 C05 STOCKR 03t 1800 5085 b e5tacase Nioi verote » 50
Twenty-thirdSt. Ry. Co.,Guar.Stock 100 600,000 .... 308 |305 3U6 |305 805 b Gen. M. 5% bds.
18t M. 6% pds.. 250,000 1909 11545 115 115%6 115 115 P’b’'gh UnionP Ry Co.’s 1st. M 5% bds
Deb. 5% DAS. . cevvrenricenneonnannns 150,000 1906 104 102 104 104 104 FederaiSt. & P. V. R. R. Co., Stock 25
B’y. surf. R. R. Co.’s 1St M. 5% bds. ... | 875,000 1924 114 (110 113 110 111 Gen. M. 57 bdS.. (DEW)eoeeuviniiannss
42nd St. & G’d. St. Feryy R. R. Co., | | P’h’gh &Birmingham Tr. (,o., Stock 50
Guar, Stock...... 50000 100 748,000 .... 322 310 322 (318 320 Gen. M. 5%8g. bdS.....occoienanl.
Clst M.ﬁ% I;gs. & ER RR C 236,000) 1909 |116 115% (116 11514 115% Cent;{aiﬁ’l‘{‘ﬁlctinn Co., Stock.. .. b0
ent, Pk., No. w. « R. Co,, 18t % bds.....
Guar. Stock....... [Fais otesis a.amiseels oteaie)s 100 1,800,000( .... (165 [160 165 1165 165 P’h’gh & West End P. Ry. Co., Stock 50
Cons, M. 7% BAS. .ccvceuimeve svimn sosas s 1,260,000, 1902 115 (113 115 |114 115 18t. M 5% bds........ otoroints 3 aieEiyeTs MRS S
Bi’:(:)ker St. & Fuiton FerryR R. all - 0 simllsd s ' o —
K oo | 3034 28% 28% 2914
18t M. 7% DARoile i oiencismiiel suin Ssisisls 700,000, 1900 llll 10844 1094 10814 109}é |PROVIDENCE, R. I.*—Local quotations to.
Third Avenue R. R. Co.‘ St,ock ...... 100/ 9.000,000, .... |186 (172 (182 |176 179 Mar. 16.
180 M. 5% 2. DA8..c.ccevnttsosncncenen 5,000,000 1937 [121 |1i6 (120 119% 120 | United Traction & Electric Co.,
Second Avenue R. R. Co.y chk.... 100 1,862,000 168 150 168 |160 167 BOOCK . crarins 3 cwrarsie simiaeie s azarora o avms 100
Cons. M. 6% bds 1,600,000 1909 10831073 10836108 108 ‘ 1St M. 5% g. bds.......
Deb. 5% bds.. 300,000/ 1909 |104141102 10414 10846 103% | Newport Nt. Ry. C
Eighth Avenue R. 1,000,000 .... (360 823 (340 333 336 | 1St M. 5% bds........

1,000,000

2,500,000
1,200,000
1,500,000

1,200,000
,000
1,100,000
600,000
250,000
650,000
2,000,009
2,000,000

500,000

308,750
420,000

572,800,

500,000
100,000

2,500,000

s88

=3
o
[=X=}

=50 0=
8

g
g8
=t-]

o Or
8

2558 B3
38838 883383

35

b 0 e
St
3
=4
S

ww;m
S
X =
=3
=]
<

oo
_8
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8,000, 000}
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Quotations.
1896, Mar.
s ] .
S E|5|E 2
e L E ) E NS

1103|110 110} 110 110

68 | b2 | 60 | 52 | 57
117 {113 116 (114 115
7l 66 | 71 | 68 | 67

172|161 |168% 161 16614
114 (113 114 |113%4 11314
103 |100 108 |101 102

200 190 200 |200 200

120 118 118411824 118%
155 150 |155 (150 152%
104 95 101 | 98 99k
105 106 |104 101 1034

100 99 100 100 100

20 (22 [ 29 |27 |28
101 | 94 101 98 |100

15% 10 | 163 14%
T4 62 | 123 68%

129 138129 |
152 (a0 Liill 5 ) s
UL R R

225 222 |225 < s

3% 82 3% ...
92 | 90 ' 9y

2307 <11 27 i
bt w5 e

131 P27 |130 | we-s| swms

493 46 | 4T3 ...

563 55 | 5615 563 5Tga

32 Y 14
109k 0‘% 104%{10-“ 104y

3R}/ 38 83 |38 38%a
107|106 107 (106 1064

193 187" 8% 187

101-%; 1022 10’}4 102%4 5
1634 la&s 16% | 18%] ...
9715 9 97 | 97 9slsa
284 26 28441 27

60 | 50 (50 150 | 50
100 100 100 100 100

100 95 100 95 |100

*For devaued daecription of these and other securities issued, see AMERICAN STREET RAILWAY INVESTMENTS, a supplement to the STREET

RAILWAY JOURNAL, publirsned annually on March 15th.
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Quotations.
Company. T
Issued. | Due.| 8% M
STOCKS AND BONDS. 0 =
glel8|eld
BElSl@ |38
- = m ._O
ROCHESTER., N. Y.*—New York quota- ‘

tlons to Mar. 17,

Rochester Ry. Co.,St0CK.....ce...... 100 5,000,000 .... | 32 Pl 28 273 28
Cons. M. 5%g. bds.(1ncl. §t 000 000 in

€scC.). 3,000,000 1930 [106 (100 103% 101|102
2nd M. bds. (1ncl. $750, 00010 esc. ) 1,500,000 1933 | 85 (85 .. .| 85D

ST, LOVIS, MO.*—Local quotations to

Mar. 14.

St. Louis R. R. Co., StockK...... ee.-.e 100 2,000,000 .... 144 (130 (131 130 130
s TR s smsiommmmenss smsi s 308 2,000,000 13,0} 100 | 99 (100 100 100

Citizens’ Ry. Co., Stock . 100 1,500,000 92 171 152 71 °Q
18t M. 6% bds 1,500,000 1907 10/ |106 (106 106 106

Cass Ave, & Fair G oun [ ‘

SLOCK o-on-sisrainlsiorsisios ormse 100 2.10,000| .... | 60 | 54 |55 54  »Bp
18t M. 5% bds.... 1,911,000 1912 | 99 | 97 | 98 97 | 97

¥Union Depot R. . 100 4,000,000 .. 160 |128 |130 128 191
Cons. M. 6% g deR C 3 M 6% 1,150,000 légéﬁ 111 109 111 110 11014
Benton. Bellefne o. s ist’

DS, rvvsesees ol x 300,000(1011¢ 101 100 1100 1100 )100
Mound CIty R. R. Co.’s 1st M. 6% bds. 100,000 15701 1104 1103 104 [1033 104

Jeflerson Ave. Ry. Co.. Stock........ 10) 126 126
186 M. 5Z bAS. cocve s comeve o iviann 101 102

Missouri RR. R. Co., StOCk ..... 100 1200 200
18t M. 6% od eI s Tuee s 100 100
Lindell Ry. Co.. SLock ... 100 131 132}
I86. M. BLIAR. avcninio §80teininedimiminie S8isimncai s 103 102

St, Lonls & Suburban Rv. Co.,Stock 100 351 31
180 M. 6% bds. (Incl. $600,000 1n esc.).. 97 98
Inc. 6% DAS...cocvceivnacenan aot® |k 8

People’s R. R. (,o., Stock 5 .o 10 11
1St M. 64 DAS . enennnnen. N . 125,000 ig?,‘,} [101 100
200 M. TEDAS. 2eeenennereinenneenennnns 75000 1902 {101 [100 | .oou| ooud ...
Cons. M. 67 bds. (Incl. $200,000 1n esc.) 1,000,000(19045 | 75 |75 | -ooe| wind] oo

fourth St. & Arsenal Ry. Co., Stock 50 150,000 aees 2 (18 |19 {18 |19
186 M. 8% DAS.. sanssevsnes suswans swuasas 500001q03} 100 100 100 100 100

Southern Flettrlc Ry. {common ..... 100 700,000, ---- | 42 40 | ...l Ll ..

Co., 8to preferred 6% 100 800. 000 ... 85 84 ol Gian .
Cons. M. sx bds (Incl. $200,000 1n esc.) 500,000 1909 107 107 | -.ii| Il

St. L. & E. st. L. E. R. (,o.,SLock 100 250,000 seer | eiel eaee .
1St M. 65 DAS. . eeeenerrrnunnsnnnes . 75,000 1905 1025102 | ....| ...

Baden & St. Lonis R. R.. Stock.. T oo ([ e ) BRI
1SU M. 6% DAS. eeuneneevnsnnnuennneeannn 250,000 1913 (100 | 99 | .... ...

SAN FRANCISCO,CAL.*—Local quota-

tlons to Mar. 14, [

Market Street Ry. Co., StocK........ 100 18,616,782 :+-- 47% 44 | 473 441;| 47
M’ket St. Cable Co.’s 18t M 6% bds.. 3,000,000 1913 123 121 123 123 123
Omnibus Cavle Co’s 1st M. 6% bds. . .. 2,000,000| 1918 11% 119 119% 1193 119%
Park & Ocean R. R. Co.’8 18t M. 67 bds, 250,000( 1914 G B
Park & CIff House R. R. Co.’s 1st M.

6% DASgeessvmes saswws suoms somass 1as b 350,000/ 1913 1103 [102}( 103 103 103
Powell St. R. R. C0.’s 1t M. 6% bds. .. 700,000 1912 o [ R e
Ferrles & CUff House Ry. Co,’S8 18t M.

T T I 650.000) 29148108 et o0 A1 L BN s

Geary St., I”k & 0. R. R (;o., Stock 100 1,000,000 =--- 101 101 101 101 101
186 M. BE DAS. e e vannneennannnnn. 671,000( 1921 106 (101 | .... ... 101

Cal. St. Cable R, R. (‘o.,SLock ]00 1,000:000] 2255 | weal ssmsf oeabl cened s 5
1St M. 58 2. DASeueereerannnnnnnn. 900,000' 1915 |110% 1093 110% 110% 110%

Sutler Slreet lly. Ceo., Stock. eeee
18t M. 5% g. bds....... 1918 1103, 1093( 11017 11054 1104

Presidio & Ferrles 1. T, Co.. S603K 100 1,000,000 -+ | 7| 1% s &

Onkinnd.S. L. & Ilaywards Ry. Co. |

StOCK...o.co0teerosesacconiasaasc... 100 1,000,000 ---- I | | A [ s

SPRINGFIELD, MASS.*—(See Holyoke.) |
TORONTO, ONT.*—Local gnotations to

Mar. 13.

Toronto Ry. Co., SLOCK......cc.eeee. 100 6,000,000 7% 66Y6| TTV4| 733, ...

| |
WASHINGTON, D. C.*-Local quota-

tlons to Mar. 8.

Capital Traction Co... 2,000,000 77%i 69 73 g9 |69

Metropolitan R. R, Co 50 750,000 .... [107%| 97 107}4‘100 107
Coll. Tr 6% conv. bds... 500.000 1901 116 110 116|115 |116

Belt Ry. Co., Stock.. 50 500,000 .... 30 |15 30 |30 |30
Cons. M. 6% bds. (lnc $50 0 10 €SC.).. 500,000 1921 | 84 | 78 | #0 | 7 78

Ecklington & Soldlers’ Home Ry.

U0, SLOCK. cev e iniiiannnnnn, oteretolors 50/ 852, 000\ 18 |14 |18 |15 |15
1SEM. 6F DAS..ueenn ceneerannnnennennes 200000%3??} 101 |99 |100 | a9 {100

Gogetown & ’l‘en’town Ry. Co., Stock 50 200,000 .... |25 |14 |25 |95 |25

Cotumbia Ry, Coe...e........ ciomses i 400,000 .... 60 |50 | 60 |55 | 60
18t M. 6% DAS.eueeneanininnnnn. cerenas 500.000' 1914 11635 (1125413163113 |18

WORCESTER, DMASS.*—New York
- quotations to Mar, 18.
orcester Tractlon Co., fcommon.. 100 3,000,000 16X 12 | 1634| 153 1614

8tock rer. 6%... 100 2,000,000,

Wlol (ﬁﬁmrb((‘ions. St. R. R{p(‘ . | <4000 90 80 20§ SR e

St M. 5% DAS....covnvenennnnn... 150,000 108°°1100 (103 103" 103"
Deb.5g g. bds. .. I Fo000] S22 00 99 |99 99 oo

® See oot note on precedln ages,
New York and Pnuudelphigap i
apolis, Louisville, New Orleans,

Securitles furnished by Gustavus Maas, 28 Broad Street, New York.

quotations of Brooklyn, Buffalo, Columbus, Indlan-
New York City, Paterson, Rochester and Worcealer.

New Corporations.

Augusta, Ga.—Charles Estes, Wm. E. McCoy and C. V. Walker,
of Augusta, and Gordon Gairdner, Eugene F. Vedery, Jas. P. Vedery,
Jos. B. Cumming, Bryan Cummmg W, Lyon Martin and Colden
Rhind, of Richmond County, have applied to be incorporated as the
Auousta Belt Railway Company to construct and operate a street rail-
way from Augusta to Harrisonville, a distance of three miles. Capital
stock, $25,000.

Cassville, Mo.—The Cassville & Western Railroad Company
has been incorporated by John M. Bayless, J. R. Tinsher and M. M.
Bayless, of Cassville; ‘I H. Miller, of Aurora, Mo., aiid W. E.
Clarke, of Topeka, Kan. , to build and operate a railway from Cass-
ville to Exeter, a distance of five miles. Capital stock, $50,000.

Denver, Col.—The West Creek Electric & Toll Road Company

has been incorporated by B. B. Clawson, Arthur O. Williams and
Sidney Williams, of Denver, to build and operate a toll road and an
electric railway between South Platte Station and the town of Pem-
berton, Col. Capital stock $100,000.
" Detroit, Mich.—A company composed of H. C. Burke, Jas. T.
Keena, A. E. Riopelle and Chas. W. O’Brien has been organized to
build an electric railway from Detroit to Monroe and Toledo.
Franchises have been secured as far as Monroe.

Elkton, Md.—The Cherry Hill, Elkton & Chesapeake City
Electric Rarlwmy Company has been 1ncorporated by J. C. Price, R.
A. Duhamell, John Banks, T. Taylor Reynolds, C. H. Smith, of
Elkton; Manly Drennen, Frank H. Mackie, George S. Woolley and
‘Wm. J. Smith, to build and operate an electric railway between the
towns of Cherry Hill and Chesapeake City, a distance of nine miles,
to carry both freight and passengers. Frank H. Mackie has been
elected president, and C. H. Smith, of Elkton, secretary of the com-
pany.

Evanston, I1l.—The Evanston Traction Company has been or-
ganized to build electric railways in Evanston. Capital stock,
$15,000. Thomas Craven, of Evanston, is interested.

'Fawn Grove, Pa.— A large number of citizens of the towns of
Fawn Grove, Stewartstown and Delta met in Fawn Grove recently
and elected R. W. Anderson, president, and C. W. Shaw secretary,
of a company whose purpose is to build an electric railway between
the above named towns.

Franklin, N. Y.—The Ouleout Electric Company has been in-
corporated by H. McGonegal and James C. Holden, of New York;
Walter F. Randall, of Syracuse; Fred. C. Ward, of Franklin, and H.
S. Sewell, of Walton, Delaware Co., N. Y., to build and operate an
electric railw ay from Franklin to Sldney

Gloversville, N. Y.—Reports state that a company has been or-
ganized by Chas. King and Richard J. Ansell, of Johnstown, N. Y.;
Alvah J. Zimmer and Robert J. Williams, of Gloversville, to con-
struct and operate an electric railway to Bleecker Mountain. Cap-
ital stock, %60,000.

Kansas City, Mo.—The Brooklyn Avenue Railway Company
has been incorporated by Wm. J. Smith, Jas. Lillis and Wm. T.
Johnson, of Kansas City, to operate street rarlways

New Albany, Ind.—The New Albany & Evansville Electric
Railway Company has been organized by I. H. Taylor, of Richland,
and P. A. Atkinson, of Midway, to build an electric railway between
New Albany, Leavenworth Cannelton, Tell City, Troy and Evans-
ville.
Pine Bluff, Ark.—The new owners of the Citizens’ Street Rail-
way Company are contemplating equipping the road with elec-
tricity.

Port Medway, N. S.—A company has been mcorporated to
build an electric railway in Queens County. Franchises and rights
of way have been secured, and land has been purchased in Port Med-
way for the terminal station. F. W. Wade, of Bridgewater, N. S.,
can give further information.

Quebec, Can.—]. W. Brown, of Baltimore, president of the
Maryland Trust Company, F. O. Blackwell T. Spear and W. J. Mc-
Cracken, of New York, are considering the formmg of a company to
build electric railw ays in Quebec and to take over the property and
franchises of the Quebec, Montmoreuci & Charlevoix Railway Com-

pany.

Salisbury, N. C.—The Salisbury Electric Company has been
organized to construct an electric railway in Salisbury. The officers
are: President, W. Smiithdeal; vice-president, R. L. Wright; treas-
urer, W. L. Kluttz.

Salt Lake City, Utah.—The Salt Lake & Ogden Railway Com-

_pany has been incorporated by C. K. Bannister and E. M. Allison,

Jr., of Ogden, E. W. Duncan, J. S. Critchlow and Causten Browne,
Jr., of Salt Lake City, to build ‘an electric railway from Ogden to

Salt Lake City, a distance of forty miles. Power will be supplied by
the Pioneer Power Company, of Ogden. E. W. Duncan has been
elected treasurer of the company.

Superior, Wis.—The directors of the Superior-Cloquet Electric
Railway Company met recently and elected the following officers :
President, Michael S. Bright; vice-president, Chas. J. Wallace; sec-
retary, Geo. B. Hudnall; treasurer, John A. Bardon; chief engineer,

C. E. Bissell.
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TABLE OF OPERATING STATISTICS.
Notlce.—These statistics are carefully revised from month to month, upon Information recelved from the companies direct, or from officlal sources. The

table should be used 1n connectlion with our Flnanclal Supplem 07
the ends of the various financial years. Supplement, American Street Rallway Investments,” which contalns the annual operating reports to

Abbrevintlons,—The following abbreviations are used :

* Including taxes.

d. deficlency. m. months.

{

. 8003 gd "& @ ‘ 8. ( g 5
25 28| S8 | £ | 8 .2 | E§ 55 g7 | &
L =1 = = =
Company. Perlod. g 3 28 g!g = & Company. Perlod. g5 B § En’é' g ‘?,
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=] = 2 | X Z
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|
AUGUSTA, Me. TCui 18 1947,326 | 1.218,202| 405.¢
i owoll s No- Clilongo R- . Go. | s D e 270,481 1311007 146860 413081 | T52.614
~ P ) B » oy - ! £ ¥ s id 3
Gardiner R. R.Co... 12 m. June ’gi i‘g‘g% gi.gg }‘é.?gg g.ggé‘ %‘33 West Chicago R. R. Co 12 m., Dec.)94 4,181,237 2518,627 1,662.610 859471 | 997.629
) : ) g 3 12 -0 g5 4,201,477 2267.195 1,931,282 902,016 | 803,139
A Fle ATbny Ty covvorv 3 M Doc 04 122382 85200 | 30102 225700 14364 | O G e an. 95 63,35 5 L
3 05 132,407 83,098 | 484T) 2L.57¢ 202 | CINCINNATE, O S FRCC ol e A e e
12 :~ © 94 461918 208,972 | 162047 92502 7085 Cinm Newport & Cov.| o st Ml Mlsin
D 'y o)) 4 *
J . . 12 95 522,276| 314,319 | 207,957 88.657* 119,300 Ry, CO.ovvrnvnnnnnn. 12m., Dec. 94| 497,950 310,606 L34t
The Altoonn & Logun , 1 Jan'wgs| 39435 31264 | 8.171
valley Klec. Ry. Co.. 12m. Dec.’s4 73128| 33.217 | 39.911 32,218* 7,663 1ot w096 467000 34,582 | 12,118
. - ‘\12 o T g5 83202 41,158 | 42.135 33564 8570 |CLEVELAND. O. i e ” '
ittoonar oy o0 22 m. Dec. ¢ 50303 4002 | 10000 4300 sm00| TGy ciane e X . of 101455 | 47,357
P 12 s ¢ 195 56,527 46,146 10, 381 4051 6:330 AV rorers: o womsianiss’ siere stusmase sxetaTs |l IR.; Jl‘]‘l]e,gg) }gg.&lﬁ 1";};“;’;?) gé {1;32
5 135,065 : ,
Baltimore Traction g :: :: :gé ggi‘?:{; :022(31 222 g?g
C0.ururernvnen wversenes. (1210, DeC. 04 1012319 623,010 | 349,219 359,243 30.037 COLUMBUS. 0. | ot s “
B ibisban ity 12 951,179.191 639,707 | 639,485 413,097* 126,387 |  Columbus St. Ry. Co...[12m. JDec.’94 566,811 269.362 | 207,449 176,648 | 120.801
(PR P 12 ¢ 95 629,995 311,594 3181401 183,506 | 134,895
€0.cverrrnerarnnceracnnn une ,123 409,863 | 195,760 1" Feb.’95 40,253 21,6 s,
12% % 95 751720 546,970 | 204,750 1w EE ) coR ) e
BATH, ME. w ‘ 2 %« 95 8508 46,090 39,808
| s i
Bath'St. Ry.Co........12m. June’sd 16,300 12,862 | 3,438 2,500 938 . 2o %6 OB 52806 | 44,805
. 12 v S 95 21,708 14,698 | 7,005 3,400 8605 PENVER, COL. ‘
BAY CITY, MICII. | Denver Cons. Tramway
Bay City Cons. Ry. Co./12m. Dec. 04 83,450 52011 | 81,439 30000 143y  O0orreveroimnncenns 12 m., Dec. 04| 753483| 445,684 | 207998 2441721 63,625
12 95 88,658 58,517 | 90,141 30,000 141 12 Rl LS.0aRRE 1ol | BT Ton
: :. haatos B8 Lags | 210 v Jan. :3.3 52,2116 35895 | 19.801
1o Tt elen ; / . 54,510 31221 | 20,319
BIDDEFORD, ME. Ll By DETROIT, MICII.
Blddeford & Saco R R Ft. Wayne & Belle
G0 s s s sweeeees i; m. June 1’345 %:,iég }3%3 1).9'48(1; gg?l:k 3016 Cillsil':e:ts; Isi‘yh(lyo-dl;... 6 m., June :gg %ég'g;:
5 Y 5 ) l i 14 ‘l A . . .. 'y
BINGIIAMTON, N. Y. ' % 816 Rapid Ry. Co... 5y6m.Decrss 30356 15586 | 1470 68| 769
Binghaumton R. R. Co.|12 m, Jan.’95 121,969 69,581 52358 30,152 u2.237 Detroit Ry...... ........ 3m,Jun. 96 113,738 70,818 42,920
12 ¢ 96 128,972 73,345 65,628 35,459% 20,169 DUIUTH, MINN,
1 % Feb. 95 7,033 ‘ Duluth St. Ry. Co....... 12m ,Dec,’94 208,115 111,105 | 97,000
-~ R 9,242 ! 12 & 951 213,229 95,329 117,900
Binghamton, Lestcr- 1 * Jan.'95 15,703 10328 |  5.375
shire & Unlon Ry. Co.|1 m. Feb 96 1,143 U T Th06 15,840 9,05 | 6,765
3 096 21388 \ FALT, RIVER, MASS. ,
BOSTON, MASS. | \ Globe St. Ry. Co........ 12m.,Sept.’s4| 28,106 147,352 | 100754 75,284 25,470
West End St. Ry. Co... gm Se‘pg, ;gé ?%é,?’]? 480’4',08'1; 2,016,796 725 064" 1291,732 ——— 12 s 095 269,786 159 090 | 110,696 76,47 34,217
g Ty J1715633,163 2,113,008 746,963 1366.0 . 0,
Lynn & ant.o'..;}{':'jfr G 1!238 ;! 746‘304 - ‘ 6,044 14}?‘11"521“1;711;({.(,1{%.[2;:“" 12m.,Dec. ‘95 29,798 20,308 9,490 7,415 2,075
North ‘Shore ’l‘rnctlon I . . ¥ o | »106 379,029° 113,077 Fitchburg & Leomln-
Co ....... s stnh & s inz - J;n :ggl.agé,ggg 7?5,17)‘% \ gg‘igz 391,681* 205,316{ ster St. Ry. Co........ 12 m.,Sept.’9% 89,260, 61,416 27,545 7,200 20.636
. 7. & 2 113 . bl -4 P"l) ” b 9 a8
1+ TTg6 80T0 66,957 | 22113 GALVESTON, TEX. 9% 10| THIO3| 31T 70w 21
‘ Ko w e LT 95375 | 118120 Galveston City R. R. ‘
O EORECOKN, T ¢« 96 393,423 273,223 120,200 Co......... e 1210, Dec.'$s 190,133 181407+ 67726 50,000 17,126
bd [ 13 D Lod
Bridgeport Tractlon Co|12 m, Dec. '94 144, 447 GIRARDVILLE, PA. PRl Pt LGSO | 58]
13 a8 o agh) 8883 151,697 147,186 75,000 9 Schuylkill Tractiou Co. 12 ., »
1 ‘‘Feb. 95 16,653 18532 3.121 Sy S5 5 SR s gg:'.?ag? gg;gg? it %3'(7)98* gg?o
‘1 e ;gg ‘;3’ 21 éé,g&; 485.5;3 1 3 ¢ Dec.’91 220110| 14492 7,918 ’
: B | 5 ,495 3 PYRY pe A S
BN arAss. 2 v 0 95 43167 27.870 15,207 GLENS FALLS, N. Y. B} i  Islos Add
s e 9 i . | Glens Falls, Sandy Hill
rockton 81, Ry. Co. 12 m. Dec. ’gg g"g gég 144.5% 81,067 gz Ft. Edward St. Ry. |
385 171‘5 ]01_807 Q..occcvsoccscacssvsnvas 12m une '9: 33.41 21 59
\1 “ Jan. 98 A7asy ioes | a6es : TUeN| S| Bta| i s %
A w " 96 10657 13,537 | 6,120 GgEATFF,?ILLS, MO.‘(I:T. : : ’
s No Y. sreat Falls st. Ry. 12 5
Brooklyn Elev. R.R. Co|12 m. Dec. '94 1,730,848 1041,005 | 689,754 831,005* 0141339 T P ggégé ng'?(z)g* a 11232
Brooklyn Traction Co.|| md J;n ,'gg Oﬁ ggg 115g 317? dgzﬁﬁég ]| W Hﬁzh[iﬁg;"l"%lr’ et Y . .
./t m. Jan. e e raction Co.. {m., Dec.,’sd; 10,067 5,594 4,173
) « Tg6 82796 52.236 | 30,560 e M T : '
Atiantic Ave. R. R. Co. 17m , Dec. 94 1011258 615,803 | 395,395 205,118 | 130,217 B W o sogen | dea
o 2 '95| 891,040 706,900 | 185,040 302918 ATITIT L o 12 %1950 119,588 67,979 | 51,609 39,297 12312
EndR.R. Co.......... ig‘l}] June :3g %éé‘ggg gﬁ,gg g;,ggg :éslpq%g: a&g,&g No. Hudson Co Ry. Co.12 1., Dec. 94| 818.280 611,482% 206,798
. \ 9, ; : 61 12 07 7o g5] 871,278 619,830 | 251,443 246,640% 4,79
Brooklyn City & New- A ’ ' £ e G184
town R. K. Co...... 12m., Dec.’94 595,449 346,285 | 249,164 120,632* 128,532 llgtﬁyyc?k[‘eg’tl.uttys.sdo-.... 12 m,,Sept.’94| 75,427 48,546 | 26,881 24% 2
I ieeas 12 ¢ v 095 598691 372,554 | 226,137 1271647*; 98,489 o T 49 "985 1;2:5g§ 69,627 42,920 035’:,;* 53,32‘;
) . B o
& Sub. It. R. Co....|12m.,June’94 543,413 427,101 | 116,312 169,225 d52,913 _Houston City St. Ry.... 12 m 95| 222, 5| 7 7
e ;?,2 g;%g% gg,gg? %g:‘gg ﬁ?{gﬁ %%@33 JﬁMES'ﬂ’WNMNI‘{ g ., OCt.'95| 202,508 149,205 | 73,603  70,204* 3,399
6 m.., A 18,869 3 d 644 2.0 amestown ,Co,.3 » by 704 :
S ©95 362,162 230,425 131 V737/163,134 | d37,396 RN I e géfﬁ} {3%3 13:3'?3 ?5’3??: i
-R. ul 9 “ o eo9gl ¢8412 47,62 20,791 "ra4r 105
COnrerenuenrnennenenent 12M.,DeC. 913,509,016 2143,667  1,365.448)1468,553 d 103165 B w05 Tiod sl wal 1aee  ou
N el 6 Yool 12 + 195 4,076,117 2682.614 | 1,393,504 |2102,061 A 706758 |JOBNSTOWN, PA_ . ’ '
3 - ohnstown Pass. Ry.Co 12m, June 94 90,197 50,626 39,571 19,028 20,543
Iy XE. K. Co.ovevce.. 810, SEPE04 115805 62260 | 53 545 S R e manl Bon
BT 13760 61768 72,994, KANSAS CITY, M(). 2
g b e geisestaiogin. s i ik o
, 5 7, - 20602  53.626 | 45,876
Nassau Elec. R. R.Co 3 m Dec. S5 82140 50901 22086 02861 1,950 8 ¢ 031,178480 T80 | 440,569
B L0, . Y, 173,757 106,127 67, 6&0 33.627° 31,003 N S —— 8 ¢« 195/1.215.430| 699,822 | 518,608
Buftalo Ry. Co........ " }2 m., D‘(‘zc.;gg i,;&;ﬁ;;!% g;{g% 379‘693 468,017 210,736 Kingsion City R. R.
5 g, )15 37,040 OO, conuis suws § s ewee 12m.June 94 46,467 29,038 | 17,430  9,398* 8,032
12 ¢ 95 50,2300 81,404 18,826 g Yo
cgllzs'tm[gr, PAt._ i . LAWRENCE, MASS, J ek
hester Traction Co... i I’I‘l Ja:‘n. ’95. 11.3?3 5,628 5,765 Lowell, Lawrence
Ein cden, 101, 96 12497 5,83 6,644 Haverhill St. Ry. Co 12 12 m. Sepe. 95 igg,gég gggg}}g lig.ggg 73428 8,498
Chicago City Ry. Co... 12m., Dec '?gsiiségg s 12954 201,878 '?“’;8 057 |LEBANON, PA. 1 ] SLOBIYH BAd
7 73 00,389 1368,709 | Leb : Apmville St
Chicago Generil Ry. Co 12 m,, Dec, 95| 82.082 64,334 | 17.748 Ry, Co. & e m.,Juneos 39903 30005 | 9898  6341% 3557
Lake St. Elev. Ry. Co..[12 m. Dec, '94 428095 290,000 | 138,005 120000 e 42963 nTo34 | 15420 83T 7aw
12 % %7950 517,301 519608 | 197,695 LONG ISL. CITY, N. Y. ; k [ ! ’
1 Jan. 95 44670 28180 | 16,490 Steinway Ry. Co. of
1 96 52, 85 T3 | w21z Long Island City...... 2m,Dec.’9d 215,135 114127 | 101,008  85044* 15,964
‘ Bt S 05 500104 169136 | 191588, 100 uare 28 154
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Company. pertoa. | 32 | 84 | &5 2 S | =Z | 82 | Se 5 g
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LORAIN, O. | ‘
NORWALK, CONN.
Lorain St. Ry......... 12m., Dec. 95 80,176 46,092 & ¢ '
PRER e o sk imnas oeizmsepers i) mam
o 4,570 4,486 84 Norwich st. R, ‘
S 1 s Gobigmoocpet angl oy NS
sville RY. Co....... 12m,,Dec.’94 LIT6,790 633,206 | 643,584 355.799° 187784 'OAKLAND, CAL., 2, 2108 634341} 82,7508 ST 008 RIS Hot
S 12 95 1,288,172 672,080 616,092 359,366% 256,726 Central Av. Ky. Co..n. 12m Oct.'94 82608 20781 5887 1,852 [ 4,085
Lt;‘wel(! & Suburban St. ; , Oakiand Consel. St. Ry.‘ SoEog) b8 oLt 3:785 ,875
Ve, GO iy sisisiate s o W R 1| m. St?pt. 94| 277,029 179,409 97,620  66,624* 30,995 C 0. seinen sammennjioes saesne 1 2:00 Dec. 2941 129,35 E
MACON, G A 1247605 320,817 199,346 180471 66.57>% 63896 o B Deog3l B seis | stang| il 8330
s 1 ANGE, N. J. ! b & ! :
Mﬂ;i“ﬁl(fglll;.;: Pl‘hil(.)o. 12 m.,Dec,’95| 69,190 44,529 24,661  16,711% . 951 Suburban Traction Co. 12 m., Dec.’94 42.502 42,938%| d 431
Manchester St. Ry. Co. lzm June’od 81,627 76906+ 4721 3,302 1419 'PATERSON, N. J., 2% ¢ 95 52,000 56,000 [ 4 4,000
95 82,923 87,694  d 4,670 | Paterson Ry. Co........ 12 m,, Dec '94 243,921 157,520 | 86.401 88,597 | 2,196*
| m & v HEa fz 'y
MARSHALLTOWN, A, I e 2980 1TAGIS | 124000 97,264 | 26,806
Marshalltown Light, 16 e o6 L Lo 4,072
Power & Kv. Co....... 12m, Dec.94 38768 241901 14,568 7650 6,918 T w o i) LA
MINNEAPOLIS, MINN. i e | Bl s | s 8,950 PIIILADELPII1A, PA \2 et 45,479 é:ﬂf};‘ }g‘?gg
b4 1 Y, v Lol o ' I
Twin City R. T. Co..... lg m., DEC 794 2,003,679 1,044.548 939,131 138,961 220,170 People’s Tl‘ﬂctio’ll Co...|12m., June'9d 1,044,159 7
L 951,988.603 979485 1,009,310 750,839 258,479 o T L ol o
1 Jan. %6 152081 w5077 | 76,954 : Hestonville M. & F. P. 1:60,676; 829,815, 830,861
MONTGOMERY, ALA. 96 158,913 75,202 83,711 RY. U0oee v soss smnnne lg m., Dec.’94 286,021| 315,762 207.450 | 97,966 | 109,485
Montgomery St. }y.Co j2m, 1 35.216 = G . 1 ¢ 1950 523,212 . »
i2m D.e.c' "ﬁ game gg,ﬁg 13,@;3 Electric Traction Co.... 12’ m. Jlf‘ne:gé‘} 219(5)0 6061 }20,026 780,530
1 :‘ Ja‘l‘l ;95 g,ggg 2,1@4 1,341 PORT IMIURON, MlCl].‘ ‘ 1,658 1,281,508 | B0
l\llgN'I‘REAL, CAN. ' 1 96 3 2,069 1,619 City Elec. Ry. C ...... 1:3 {.!‘1 D‘(:.c:gé ggﬁoz 32.555 14,117
ontreal St. Ry. Co.... 12 m. Sept.’% 897,838 628,454 269,384 65,363" 214,021 POUGHKEEPSIE,N. Y., ,848 34,771 18,076
u B gy 1102778 652,812 449,966 98,617 | 351,349 Ponghkeepsie City &
i - Fe‘[.) :3.;; 6(73.32: }Vnpplnger’s hnlls E.
5w o 3&5;7'93 ‘PORTSM()[.J"I;H, T [t (|
NEWBEDFORD,MASSO “ s 1gg 572,851 Portsmouth St. Ry. &l
Union St 1y, Con o im., Dec.oos 1830 Lt. Co........ seeseeeers| LM, Deg.95 2,596 1.3% 1,200
NEWBURGII. N, Y. 1 « g5 16,008 ROCHESTER. N. Y., b i WL |
Newburgh Elec.Ry. Co.'12 m., Feb.'96 91,156 55,100 35,966 26,458 o] Rochester Ry. Co....... 12 m.,, ]?Fc :g; ggg,g%g 45‘%[8.%%% 3_34.2}6 269,045%| 65,171
NEWBIURYPORT,MASS [ABINAYY . RICH), ’ N : i
Haverhill & Amesbury Union Ry. Co..... ......|1 m., Dgc :95 9,827 5,819 4,008
Sl‘. Ry.CO..oc00v0eennn. }g m.,Sept. 94 lgg‘ggﬁ 58,061 40,.2¢4] 27.664% 12,621 ST. LOVIS, MO., ‘ 12 95 127,617 | 68,957 58 660
.o “ gh . e B 0 g : )
NE“’ li AVEN, CONN, 95 \ 65,936 38,017] 28,223* 10,694 National Ry. Ce......... }g m., I‘)‘ec.'gz; 1'353.13§ 776,582 | 56,554 | 337,684 | 238,870
ew Haven'St.Ry. Co 12m., Dec.9s 12618 017 | 56666 SARATOGA, N. Y., ) Lot
Ne o liaven & Conveel 2" ke ’95 19«3.419‘ 124,454 74,265 Union Elec. Ry. Co. of
ville st. Ry. C0.cevv.c. 1 I, Dec.")d 2,742 RAFRRSR i was s 1 s Se‘[')t. 235 1.5 ~6'30! otod i
. e i o » 4,900 SCRANTON, PA., 5 99,578 2703 | 46,375
16w gy 334/ Scranton Trac. Co...... 12m JuP‘e:M 247,768 140,080 = 107,688 | 105,796*( 1,892
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