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SOME NOTES ON THE OPERATION OF THE POWER PLANT OF
THE CHICAGO & MILWAUKEE ELECTRIC RAILWAY COMPANY

The satisfactory operation, during the past year, of the
power generating and distributing system of the Chicago
& Milwaukee Electric Railway, makes some of the unusual
features which were adopted in this installation of greater
interest to other roads which have difficulties calling for
similar apparatus that they have been unwilling to install
until it has been tried by pioneers. Among the unusual

features of the Chicago & Milwaukee equipment at the
time when it was laid out, although they have already

haust steam from these engines is handled in two Deane
jet condensers and independent air pumps. The station
being inland, there is no opportunity for obtaining suffi-
cient cold water for condensing purposes. A cooling pond
of sufficient area to handle the exhaust steam output of this
station would prove expensive in this location, and cooling
towers would require a considerable amount of power for
the operation of their blowers, if of the forced-draft type,
and would be quite expensive if of the natural-draft type.

FIG. I.—INTERIOR OF POWER STATION, CHICAGO AND MILWAUKEE ELECTRIC RAILWAY

come to be more nearly standard practice, are the follow-
ing: First, a complete polyphase transmission system
from the power station to sub-stations with rotary con-
verters and storage batteries; second, the Arnold system
of coupling several engines and generators to each other
in any desired combination; third, the use of a cooling
table for the condensers. The operation of these three
features will be explained below in the reverse order to
that in which they are here mentioned, the cooling table
being taken up first.

There are in the power station at Highwood two Filer
& Stowell tandem-compound horizontal engines of two
sizes, in order to give at all times a load factor as high as
possible with such a small number of engines. The ex-

On this account the consulting engineer, B. J. Arnold, de-
cided to use a cooling table, this being virtually a small
cooling pond, the surface of which is multiplied by causing
the water to circulate over a number of wooden platforms,
slightly inclined so as to cause a flow of the water from end
to end of each. The arrangement of these parts is clearly
indicated in the view of one end of the cooling table, Fig.
2, and the detail drawings shown in Fig. 3. In this case
the number of platforms over which the water has to flow
before it falls into the pond is three; the platfornis being
so inclined that the water flows back and forth over the
whole surface of all of them in succession before falling
into the pond, from which it is drawn by the condenser
suction. The air is allowed to circulate {reely between the
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platforms, which are exposed so that the wind blows
through and constantly carries off from them the water
which evaporates. In this way the available surface for
evaporation over a pond occupying a given space is greatly
increased, making it possible to cool the condensing water
of a large plant in a reasonable space without power-con-
suming auxiliaries or such expensive draft-producing tow-
ers as are necessary in a natural draft arrangement.

At the nghwood plant the pond itself is about 150 ft. x
60 ft. in size, banked or excavated to a depth of about § ft.,
a 13-in. brick wall being carried up from the banks to a
height of about 2 ft., giving a basin about 7 ft. deep. This
is floored by 4 ins. of stone concrete, the walls of the basin
having sloping faces of stone concrete with a -in. cement
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anticipated. With the usual load on the plant, which drives
twenty motor cars, most of them long heavy interurban
cars, and eighteen trailers, a vacuum of about 22 ins. is
obtained in the summer, this running up to 24 or 26 ins. in
the winter season. In ordinary weather the condenser dis-
charge has a temperature of 115 or 120 degs., the water be-
ing returned at about go degs. F. The cylinder oil from
the engines collects, as the illustration shows, in the cor-
ners of the pond, and can be drawn off and partially re-
covered, if desired. The evaporation from the pond is, of
course, supplied by the addition of fresh feed water ob-
tained from the town water supply, this feed water finding
its way to the cooling pond through the jet condensers.

As noted above, the engines and generators are all set

FIG. 2.—COOLING TABLE AND POND

facing, as is clearly shown in the drawings. The table it-
self is not as large as the pond, being only 132 ft. in length
by 31 ft. in \\1dt11 the arrangement of its timbers and
planking being clearly shown in the drawing. The out-
coming hot water from the condensers discharges on a
flaring incline, as shown in the photographic illustration,
Fig. 2, being distributed the full width of the table by dis-
tribution boards, forming a sort of slotted dam. The table,
of course, steams constantly when the plant is in operation,
as the view indicates, but the steam is not found objection-
able in any way either around the property of the railroad
company at Highwood or the neighboring residence dis-
trict, and is dissipated in the coldest weather without the
formation of any ice on neighboring objects as might be

up with their shafts in one line and are provided with mag-
netic clutches for driving any desired one or more of the
generators from either or both engines; this being proba-
bly the first railway plant in this country completely
equipped with this system and its magnetic clutches, by
means of which machines may be coupled or uncoupled
while the apparatus is in motion. The general arrange-
ment of the engines and generators is shown in the power
house plan, Fig. 4. There are three generators, one a 250-
kw direct-current machine designed to supply that part
of the line which can be reached economically with direct
current from the power house. The other two machines
are 25-cycle three-phase alternators, each rated at the same
power as the direct-current machine, or 250 kw. As will
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be seen by the plan, and by the general view, Fig. 1, one of
the alternators is mounted outside the larger engine, the
other alternator and the direct-current machine being
mounted between the larger engine, which is of the center-
crank type, and the smaller engine, which is of the side-
crank type and is located at one end of the line. The alter-
nator located outside of the large engine can be driven
from that engine alone, but either or both of the machines
between the two engines can be driven from either or both
of the engines, working either independently or coupled
together. The arrangement of the shafts and couplings
for accomplishing this purpose is shown more clearly in
the section of that part of the shafting between the two
engines, reproduced in Fig. 6. In this drawing it will be
seen that the rotating parts of the two gencrators are
mounted, not on the solid shaft itself, but on hollow shafts
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together and thus join the dynamo quill to the enging

shaft. By energizing two coils in one magnetic
clutch the solid shaft, the quill and the engine
shaft may be all clutched together if necessary.

Thus, for example, by drawing together the two outer rims
of the right-hand clutch, as shown in Fig. 6, the direct-
current generator is connected to the large engine; by
drawing over the central rim of the same clutch and by at-
taching the central rim of the left-hand clutch to the right-
hand rim of the same clutch both generators are connected
to the large engine. In a similar way either or both gen-
erators can be connected to the small engine, or one gen-
erator can be connected to each engine or both engines
can be clutched together, driving either or both gener-
ators.

It will be noted that the central solid shaft is in two sec-
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FIG. 4.— PLAN OF POWER STATION

or quills surrounding the solid shaft. Each of these quills
—omne carrying the armature of the direct-current machine
and the other the rotating field of the alternating-current
machine—is supported in two quill bearings and carries
on one end a disc of what is termed a “‘three-way magnetic
clutch.” Each of these three-way magnetic clutches has
three sets of spokes and three rims; the central one is at-
tached to the inner solid shaft, one of the outer rims is at-
tached to the adjacent quill and the other to the adjacent
engine shaft. Coils embedded in the rims and concentric
with the shaft are arranged to draw the central rim toward
either of the outer rims and thus clutch the solid shaft to
either the quill or the engine shaft. Other coils are pro-
vided to draw the two outer rims of one magnetic clutch

tions, fastened together at the center by an ordinary bolted
flanged coupling, for convenience in erecting and re-
pairing.  This solid shaft runs in two shaft bear-
ings immediately adjacent to the central coupling. When
its ends are not clutched to the quill or engine shafts the
greater part of the solid shaft overhangs its bearing.
When its ends are not clutched in the mragnetic clutches,
however, the solid shaft is not rotating, so that the over-
hang is no disadvantage.

The alternator at the extreme end of the system and out-
side of the larger engine is also connected to this engine
through a magnetic clutch, but can be driven only by the
large engine. It will be noted from the general view, Fig.
1, that this alternator is also mounted on a hollow quill,
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so that when extensions are made to the system a solid
shaft can be put through this alternator to connect it to the
next engine in the line in the same way that the two other
generators can now be connected to either engine.

By means of this system the failure of any one dynamo
does not incapacitate either engine, nor does trouble with

STREET RAILWAY JOURNAL.
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service could be continued in case of failure of this gener-
ator by feeding back from the sub-stations and by virtue
of the storage battery at the power station. Normally the
direct-current machine and one alternator are run by one
engine, in case of light load by the small engine, and in
case of heavy load by the large engine. At the time the
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FIG. 5.—SECTION OF POWER STATION

any engine throw out of service any dynaino, while failure
of the larger engine only shuts down one alternator. The
larger engine is sufficient in size to carry the usual load,
and a reserve source of power is provided without using
another engine of the same size by fitting the smaller en-
gine with a by-pass in such a way that both its cylinders

photograph reproduced in Fig. 1 was taken, it will be seen
that thelarge enginewas in operaticn, driving the alternator
at the left-hand end of the line and the direct-current ma-
chine. At any time the couplings may be changed so that
the small engine at the right-hand end of the line may
drive the alternator adjacent to it and the direct-current
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FIG. 6.—SECTION THROUGH SHAFT BEARINGS, CLUTCHES

can be supplied from the boiler and exhausted into the
condenser, a reducing valve being used in the connection
to the low-pressure cylinder. In this way it will deliver
enough power to run one alternator and the direct-current
machine to carry the usual load on the power plant. There
being only one direct-current generator, this is always kept
in operation to feed the adjacent sections of track, although

AND COUPLING

machine. There is no provision for hringing the gener-
ators up to speed by electrical means when the engines
are running so that the generators can be started and
coupled to the engines without stopping the latter, an ar-
rangement which is in some cases provided with the Ar-
nold system in lighting stations. If the load is sufficiently
heavy to call for the operation of both the alternators at
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the same time they are generally driven from the two en-
gines respectively, one alternator taking the load of one
sub-station and the other taking the load of the other sub-

STREET RAILWAY JOURNAL.

station, so that they are not in parallel with each other.
They can, however, be synchronized in the usual way and
thrown in parallel, after which the clutches may he oper-

FIG. 8.—SWITCHBOARD AT MAIN STATION
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ated if desirable, so as to couple them mechanically to each
other and drive them from the large or both engines. The
fields of the alternators are supplied by exciters which are

belted on the face of the magnetic clutches, as shown in
Tig. 12, the belt covering only a portion of the surface so
that it will not interfere with the operation of the parts.

. 7—CAR ON TRESTLE

THE ELECTRICAL CIRCUITS

The alternators deliver their
output at full line pressure of
5500 volts, thus avoiding the ne-
cessity of any step-up transform-
ers. There are no fuses in the cir-
cuits between the generators and
the switchboard, spring-expulsion
type fuses being used in the out-
going high-tension lines. The
switchboard of the generating
station, as shown in Fig. 8, is
somewhat unusual on account of
the combination of direct and
alternating - current machinery.
To the left are two ordinary di-
rect-current feeder panels, next to
which is a battery panel, and next
to that a generator panel; the nar-
row panel is for the exciters, the
remaining four panels being al-
ternator and alternating-current
line panels. The only notable
feature about this board is the use
of high-tension voltmeter recep-
tacles and plugs, by means of
which only one transformer per
voltmeter is used instead of a
transformer in each phase of each
line to be measured, as is required
when low-tension plugs and re-
ceptacles are made use of.

The overhead trolley line, 27
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miles in length, is divided “by section insulators
into three sections, each about ¢ miles in length.
The middle section is supplied from the direct-
current generator at the power station and each of the two
end sections is supplied from a rotary-converter and stor-
age-battery sub-station. The three sections are normally
tied together electrically on the 600-volt lines so that they
help each other. The two sub-stations are almost exactly
like each other and each contains two 125-kw General Elec-
tric rotaries, a view of a pair of these ma-
chines being shown in I'ig. 9, from which it
will be seen that they are of the type with
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current end. No reactive coils or compensators are pro-
vided, the alternating-current leads of the machines being
simply closed, with the fields of the rotaries unexcited, the
machines coming up to speed by an internal induction-
motor action, this method requiring less skill on the part
of the operators than starting from the direct current end.
[t would be preferable, in a plant of this kind, provided the
operatives were sufficiently skilled, to start from the direct-
current end, cither by means of power transmitted from
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FIG. 11.—MAP SHOWING LOCATION OF FEEDERS

overhanging collector rings. They were set up with
their shafts in line in order that they might De
coupled together to allow for the turning of the commuta-
tors and to prevent pumping. Although the sub-stations
are fitted with storage batteries, this available source of
current for starting the rotaries as direct-current motors is
not used, the machines being started from the alternating-

FIG. 10.—SWITCHBOARD AT SUB-STATION

the generator at 600 volts, the 600-volt wires being nor-
mally connected together, or better by means of current
from the storage batteries, and it was the intention of the
designer of the system to operate them so by batteries ulti-
mately, the only objection being the increased complica-
tion.

The rotaries are compound-wound and provided with



612

the usual equalizer, the series coils tending to keep up the
voltage even without the use of special reactances in the
alternating circuits, the reaction of the machine windings
of the transformers and of the line being sufficient to give
practically constant potential under load variations. There

FIG. 12..—ONE OF THE MAGNETIC CLUTCHES, SHOWING

COLLECTOR RINGS AND BRUSHES

are no circuit breakers in series with the batteries. No
scrious trouble is experienced with hunting of the rotary
converters, even though the generators are driven by
single-crank engines.

As noted above, the road, which runs on private rights

o R B e e B O T e S

FiG. 14.—VIEW OF ENGINES IN POWER STATION

of way for about three-fourths of its 27 miles, through
many suburban towns scattered along the shore of Lake
Michigan from Evanston to Waukegan, is equipped with
some twenty motor cars and eighteen open trailers. The
large double-truck through cars are equipped with G. E.
57 motors, geared up for a speed of about 30 miles per
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hour, which can readily be made on the long stretches of
well ballasted private rights of way which exist between
some of the towns passed through. The fares charged
run about 1 cent per mile, varying from 5 to 35 cents, and
the traffic developed during the short season the road has
been in operation amounts to 7000 or 8000 passengers per
day in the winter, and 30,000 to 35,000 in the summer, with
more on Suridays and holidays.

The successful operation of this road with its several
deviations from standard practice reflects credit on the gen-
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FIG. 13.—NAME PLATE ON SWITCHBOARD

eral superintendent, R. S. Ives, as well as on the various
builders of the system and the apparatus used therein,
whose names may be noted on the above reproduction
of a name plate mounted on the switchboard of the power

and sub-stations.
A

Polyphase Apparatus for Long-Distance Roads in
Providence

The Providence & Suburban Railway Company, of
Providence, R. I., operates several long-distance exten-
sions in close connection with the city lines of the Union
Railroad Company, of Providence. These companies are
about to install an extensive three-phase system for sup-
plying power from the Providence station to sub-stations

on the extensions. Two 1500-kw three-phase 25-cycle
General Electric machines will be erected as generators
for this purpose. George B. Francis, formerly in charge
of the engineering work on the Southern Terminal Rail-
road station in Boston, has charge of this work in Provi-
dence.
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The Worcester & Webster Electric Railway

The City of Worcester, Mass., the second city in the
State in wealth and population, compares very favorably
with, if it does not exceed, Boston in the variety and extent
of its industrial enterprises and is growing rapidly. For
a long time the city displayed unusual conservatism in the
introduction of suburban electric railway lines. DBut being
the center of a highly industrial region, this condition
could not long remain, and to-day Worcester is abreast of
all rivals in local and suburban facilities for rapid transit.

Of the six distinct suburban lines now in operation,
which practically annex to Worcester the principal towns
and villages within a radius of 20 miles, and with various
terminal connections beyond, the Worcester & Suburban

STREET RAILWAY JOURNAL.

013
Webster with its population of 12,000, the pleasure seeker
by this route arrives within a short distance of one of the
largest fresh water lakes in the State, enjoying the eupho-
nious Indian name of “Chaubunagungamaug.”

The company was organized with a capital stock of
$150,000, rights of the various towns obtained, and $150,-
0oo worth of bonds have been issued. The engineering
of the whole enterprise was conducted by E. E. Carpenter,
president and manager of the New England Electric Rail-
way Construction Company, of Worcester, Mass. The
work of construction was begun in the spring of 1899 and
the cars were in operation in the following September, in
spite of many obstacles of grade and alignment.

This task included the building of 3% miles of new
streets in the towns of Auburn and Oxford, with roadbed

INTERIOR OF ENGINE ROOM, WORCESTER & WEBSTER ELECTRIC RAILWAY

Railway Company’s lines to Spencer and Millbury were
the first to be completed, and the Worcester & Webster
Street Railway is the latest. This latter line, which has
received much favorable comment for all that relates to
thoroughness in construction, high speed and convenience,
not to say luxury, of the traveling public, is the subject
of this article.

The route runs through one of the most beautiful and
picturesque sections of Central Massachusetts, passing
southward through the old time settlements of Auburn,
North Oxford and Oxford, the latter a typical New Eng-
land town of homes and churches, with many historical
associations, including the remains of the old fort of early
Colonial days on Huguenot Hill. Continuing through East
Webster, a delightfully rural region, to the busy town of

of gravel, bridges of steel I-beams, with 60-1b. stecl rails,
60 ft. long, on 7-ft. chestnut ties, and equipped with oo
copper trolley wire, 500,000 circ. mil, rubber covered and
0000 copper feed wire, with turnouts about 350 ft. long
and automatic switches. The ties are chestnut, 5 ins. thick
x 6ins.face, and are spaced 2 {t. centers. The joint plates are
the standard four-bolt, 24-in. angle bar. The bonds are all
No. 0000, about one-half being of the Protected type,
the others being Crown bonds. The poles through-
out are of chestnut, 30 ft. long and 10 ins. in diam-
eter, 5 ft. from the butt, except in the village of Oxford,
where octagonal hard pine poles 30 ft. long are used. The
overhead material is of the West End type, with General
Electric switches and flexible brackets.

The company has a fine location in the town of Oxford
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for the power station and car house, on a lot of land situ-
ated between the main street and the N. Y., N. H. & H.
R. R., consisting of about 3 acres, with a frontage of rail-
road of about 100 ft.

The power station is of brick with granite and brown-
stone trimmings, as shown in the engraving. The engine
room floor is of steel with brick arches and granolithic top.
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draft is automatically regulated by a very unique arrange-
ment, consisting of a Spencer damper regulator attached
to the blower engine steam valve.

The pump room is a separate compartment 12 ft. 6 ins.
x 18 ft., equipped with one large duplex Blake pump for
use in filling the feed-water heater, and the entire water
system for both the power station and car house is ar-

-
—~

POWER STATION AND CAR HOUSE

The boiler room floor and the floor under the engine room
is of 4-in. Portland cement concrete, and is absolutely fire-
proof. Owing to this construction it will not be necessary
to carry any fire insurance on buildings or equipment. The
power equipment is about 1000 hp, with buildings large

ranged to work automatically and to maintain a pressure
of from 100 to 150 lbs. For emergency use, one smaller
and two larger pumps are used, each of the latter being
capable of feeding the large boilers from the Cochran
heater, which heats the water from 210 to 212 degs., by

BOILERS AND UNDERFEED STOKER

enough to double the capacity when needed in the
future.

The boilers are of the Stirling water-tube pattern, fitted
with the American under-feed stoker, which has proved
very satisfactory on other New England roads. The com-
pany also uses mechanical draft, having installed a No. g
Sturtevant blower directly connected to a small steam
engine. By this means no large stack is needed and the

HEADERS AND MAIN

economizing the exhaust steam from the pumps and con-
densers.

The steam piping is of bent pipe, all put in by the Car-
man, Thompson Company, of Portland, Maine, and there
are three distinct ways of feeding the water to the boilers,
so in case one should become defective there are two other
ways of supplying water.

The engine room is complete in every particular, fur-
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nished with two direct-connected, cross-compound ITamil-
ton-Corliss engines of 600 hp each, of 120 r. p. m., and two
275 kw direct-connected Westinghouse generators on
foundations 12 ft. high, built of brick all laid and puddled
with Portland cement on 18 ins. of crushed stone and
Portland cement concrete. The entire building is fitted
with hot and cold water and open plumbing. The gravity
oiling system is used, the oil running on the bearings all
the time and then passing through a pipe to the filter,
where it is filtered, pumped to tank and used over again.

The coal pocket, of the steam railroad trestle pattern, is
large enough to hold 25,000 tons of coal. The coal de-
scends through chutes to hand cars which run on a track
passing through the boiler room in front of the boilers.
The boiler room is also connected with the main line of
track for the removal of cinders and ashes to the rouadbed
by the construction car at one operation.

The car house, which adjoins the power station, is of .
brick with brownstone trimmings well arranged and ample INTERIOR OF CLOSED CAR

bench and two twelve-hench open
cars. The cars, which are illustrated
herewith, were built by the Laconia
Car Company Works, of Laconia,
N. H. All the cars are mounted
on Laconia double trucks, with the
motors suspended outside the
axles. International registers are
used.

Each car is equipped with two
50-hp Westinghouse high-speed
motors and Standard Air DBrake
Company’s axle-driven air com-
pressor brakes and chime whistles,

T-h‘ irw Ja% :I_ﬁl L[ﬂ LJ .7‘ s ; ‘ and .the new Carpcntg‘.r §an(l box,

the invention of E. E. Carpenter,
-z- peroem——— I - - 5 :
of the New England Electric Rail-

road Construction Company.

In addition to the electric push-
button signal for stopping, each
car carries a telephone, which al-
lows the making of connections to
the car house from any point on
the line. This is accomplished by
using a telephone wire running the

INTERIOR OF CAR HOUSE ’ entire length of the line, aud di-

for the purpose, having seven
tracks and a “Y,” including front
sliding doors hung at the top, and
the trolley wire is arranged to ex-
tend whole into the house without'
cutting. The office, conductors’
and motormens’ headquarters are
furnished with all necessary ap-
pointments. The plans for the sta-
tion and car house were drawn by
J. William Patston, architect, of
Worcester, Mass. i
The company has reason for
great pride in its rolling stock,
which consists of seven hand-
some box or closed cars, about 43
ft. long. They are finished in
quartered oak inside, with plush
cross seats, and each has a capacity s R
of from forty to forty-four pco- ; = R

ple. There are eight fifteen- STANDARD CLOSED CAR
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rectly connected with the car by a bamboo pole properly
wired. The cars are not dispatched by telephone, but in
case a car is delayed and obliged to wait at a turnout, the
conductor can call-up the main office and receive orders as
to whether to wait or go ahead, thereby avoiding any lia-
bility of accident by trying to steal switches.

The road is also furnished with a large construction car

STREET RAILWAY JOURNAL.

[Vor. XVI. No. 27.

mahogany with artistic carvings, bevel plate glass and art
glass, mirrors and windows, and has a seating capacity of
twenty-four luxurious parlor chairs, both cane and uphol-
stery. These, with electric push-buttons, call bells and
telephone system,.make this palatial car one of the finest
of its kind in the country.

Although the -line has been in operation but a few

-

VIEWS ON LAKE CHAUBUNAGUNGAMAUG

equipped with motors and all electrical appliances for re-
pair work or in case of accident; also two Taunton snow
plows.

A parlor car is now building from special designs which
is to be one of the finest of its kind ever built. It is 45 ft.
long, with parlor, smoking room and toilet compartments
with buffet and refrigerator appointments. The finish is

months, it already has a large through and local patronage
and is destined to be the popular route for quiet pleasure
seekers as the season advances. As stated, the total cost
of construction and equipment of this line, which is about
17 miles long with turnouts, was about $400,000. Of this
amount the roadbed and track cost about $110,000; the
special work, grading, switches, frogs, new streets, fenc-



Jury 7, 1900.]

ing, etc., about $60,000; the overhead materials, including
poles, brackets, feed-wire, trolley wire, etc., about $48,000;
the rolling stock, about $47,000; the car house, complete,
about $22,000; the power station, about $30,000; the land,
well, grading, etc., about $8,000; the power station equip-
ment, about $70,000; the miscella-
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German Managers to Make a Trip of Inspection to
America

Under the auspices of the Verein Deutscher Strassenbahn
und Kleinbahn Verwaltungen, which is an association com-

neousitems,such as office furniture,
telephone system, tower wagon,
etc., amounted to about $5,000.
The officers of the company are
Julius  Garst, president; Fred @ S s
Thayer, vice-president; W. A.
Bailey, treasurer; E. L. Parker,
auditor.  The construction, as
stated, was performed in its en-
tirety by the New England Elec-
tric Railroad Construction Com-
pany, of Worcester, Mass., of
which Mr. Carpenter is head, and
H. F. Leland the clerk and treas-
urer. With Mr. Carpenter were
associated Charles A. Midddlemas
and H. F. Lincoln, the construct-
ing engineer of the New England
Electric  Railroad Construction
Company. These gentlemen have
received many compliments upon

the very successful manner in
which this road has been equipped.

oo
Q¢

Testing Public Opinion in Chicago.

The agitation over changing the motive power on the
lines of the Union Traction Company, of Chicago, led to

CAR HOUSE

prising the principal street railway companies of Germany,
an extensive trip of inspection will be made by a number of
members of that association to the United States next year.
The object of the trip is to study the latest developments of
electric traction, both surface and
elevated, in the different cities.
From twenty to twenty-five gentle-
men have already signified their in-
* tention of joining the party, and it
is thought that the advantages of
the trip, as showing the latest de-
velopments of American practice
in electric railroading, will appeal
so strongly to other members of the
association that before the date of
starting the party will comprise
representatives from practically all
of the larger cities of Germany, as
well as of some of the larger manu-
facturing companies. The party
will leave Germany during the
early part of May, 1901, by either
the Hamburg-American or North
German Lloyd line, and New York
will be the first city visited. Other

VIEW OF CAR AND OPERATING FORCE

a novel test of public sentiment June 19. Baskets were put
on the cars and each basket had beside it an invitation for
each passenger to place in it a ballot expressing his opinion
upon the present system of transit. The inquiry was made
by the North Side Business Men’s Association. The re-
sult was that 3802 voted in favor of the overhead trolley,
and only a few cast ballots for other methods of transpor-
tation. This is a pretty good indication of the satisfaction
given by the trolley system, as compared with the other
methods employed in that city

cities which the party is planning
to visit are Boston, Cleveland, Chi-
cago, St. Louis, Cincinnati, Wash-
ington and Philadelphia. The entire trip will oc-
cupy from six to seven weeks, of which from fifteen
to seventeen days will be occupied by the ocean voyage.
The party will spend one day at Niagara Falls on the trip
between Boston anod Chicago. The cost of the trip, in-
cluding the steamship travel, railroad fares, etc., is esti-
mated at about M3,000 per person. This is considered an
outside figure, and should include all expenses. Heinrich
Vellguth, secretary of the association, has the details of the
trip in charge.
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Form of Train for Reducing Air Resistance

Although somewhat outside of electric railroading the
experiments now being carried on by Frederic U. Adams
on the Baltimore & Ohio Railroad, in an effort to reduce
air resistance, will be of some interest to workers in high
speed electric railroading, whether the results prove suc-
cessful or not. A great many attempts have been made to
reduce this part of a train’s resistance, a factor which, at
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train, and also a standard train with the same number of
coaches. No very accurate measurements of power, how-
ever, have as yet been obtained, so that it is impossible at
the present time to predict what the saving will be, if it is
practically anything. It is understood that a special dyna-
mometer car and tender are in process of construction, and
when experiments are made with this apparatus greater
knowledge can behad as to the practical value of the device.
It seems to be generally admitted that the pulling back ac-

tion of the last car is one of the princi-

FRONT END OF TRAIN

high speeds, 1s undoubtedly a very important one. The
subject was quite thoroughly discussed in a series of
articles in the STrEET RAILWAY JOURNAL about a year
ago, in which one writer, Henry Graftio, formerly chief en-
gineer of the Heilmann Company, of Ifrance, stated that
he Delieved that a form of train in which the spaces be-

pal factors in train resistance. It would
be interesting to place the dynamo-
meter car both ahead of the cars and in
another test just ahead of the rear car,
and thus determinewhether the shape of
the rear car on Mr. Adams’ train actu-
ally lessens the train resistance. It is
necedless to say that the reduction ef-
fected is only that produced by the air
resistance ahead, and that the train re-
sistance caused by flange friction pro-
duced by a side or quarterly wind is not
reduced by the form of the train.

In the train, as now constructed, the
tender 1s built up to the height of the
car so that there is no break between
the engine cab and the baggage car.
Thewindows are set flush with the sides
of the car.  The sides of the cars ex-
tend down so as to nearly enclose the
trucks and to prevent the air from impinging against them.
The platform doors extend to the bottom of the steps, and
arce flush with the sides. The spaces between the cars are
closed with flexible connections which accommodate them-
selves to all curves and the various complex motions of a
train at high speed. The roof is arched and is perfectly
smooth. The rear car tapers to a

REAR END OF TRAIN

tween the cars were closed, and the front and rear of the
train were provided with shields, shaped somewhat like the
bow and stern of a boat, would appreciably reduce the air
resistance of the train. The closing of the spaces and the
shape of the rear car were considered more important
than the pointed shape of the front end of the train. This
opinion coincides with the views held by Mr. Adams, who
has been working on the subject for the last ten years.

In the tests made with the train shown it is claimed that a
considerable reduction in train resistance has been secured,
and a gain of from 7 to 10 miles an hour was made with
the same engine over the same tracks, drawing the test

point. In the train now being tested
nothing has been done to the engine,
-as Mr. Adams decides to show that
the cars are the greatest violators of
the laws of speed.

The second novel feature is the
ventilating system. All the air for
ventilation is admitted from the front
end of the tender, where there is an
absence of smoke or dust. It is carried
along passages in the roof, which con-
nect when the cars are coupled. From
these ducts the fresh air is distributed
through the train.

__._”Q—

United States Consul McGinley at
Athens writes, under date of May 14,
1900: “From reliable sources, I have
learned that the Athens and Pirzus
Railway Company must, according to conditions in its
franchise, adopt electricity as the motive power for its
trains within the next three years. This road extends from
the quay in Pireeus to the business center of Athens, some
5 miles, three-fourths of a mile of the distance being
through a tunnel under a portion of the city. A Belgian
company which owns and operates a steam tramway be-
tween Athens and Pirzeus, via Phaleron, also wishes to
adopt electric power for its trains; but how soon it desires
to make the change has not been learned. Each road has
a very large passenger traffic, especially in the summer sea-
son.
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The Largest Electric Railway Company in Germany

Berlin, which, with its suburbs, has a population of 2,-
400,000 inhabitants, has a system of transportation which
is the most complete in Germany, and ranks high com-
pared with that in any other metropolis. The long dis-
tance traffic and that between the various steam railroad
stations is cared for by the Stadt- und Ringbahn. This
line has thirty-five stations. Its total length (measured as
single track), is 65.17 km. (40.4 miles), of which 13.58 km.
(8.4 miles) and fourteen stations, belong to the Stadtbahn.
As the road is to a large extent elevated on
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Sept. 1, 1899, the successiul completion of the Spree Tun-
nel. This tunnel, which leads from Stralau to Treptow, is
remarkable in many respects. It is the first underground
passage which in its entirety is built in quicksand, and the
first in Germany to be excavated exclusively by means of
the breast shield. The electric road, which utilizes this
tunnel, starts from the Schlesische depot, passes through
Stralau, and ends at Treptow, and in the tunnel a speed of
13.5 km. per hour is attained.

Besides the surface cars several omnibus companies
take care of the traffic of Berlin, and there is also a well or-

stone arches through thickly populated city
districts, great difficulties were encountered
during construction, which easily explains
the enormous capital investiment of M.110,-
000,000 ($27,500,000) for its construction,

The most important institution for the
local traffic of Berlin, and at the same time
the largest undertaking of its kind in
Europe, is the Grosse Berliner Strassen-
bahn, which has a stock capital of over
M.67,000,000 ($16,750,000). On this road,
including the Westliche und Sudliche Ber-
liner Vorortbahn, 223,700,000 people were
transported last year, and its cars, exclusive
of trailers, traveled 22,300,000 km. (13,726,-
ooo miles). About one-half of this road is
operated by electricity, and probably not
later than two years from now this will be
the only motive power.

Besides the above there are other electric
roads operating in Berlin, notably the Ber-
lin-Charlottenburger ~ Strassenbahn, the
most important section of which was at first
operated by accumulators only, but on part
of which the overhead trolley has been in-
stalled. This company has also decided to
supplant the horse on all its lines by electric.
power, and the order to do this has already
been placed with Siemens & Halske. The
same firm also constructed the Berlin
Elektrischen Strassenbahnen, a portion of
which (2.1 km) is operated by underground
trolley, and another portion (16.3 km) by
the overhead trolley.

On Oct. 21, 1899, another road, built by
Schuckert & Company, was opened to the
public. This road, which is 6.6 km. (4.1
miles) in length, carries ireight as well as
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passengers, and is equipped entirely with
the overhead trolley. The Stadt- und Ring-
bahn, already referred to, is the only
existing elevated road in Berlin, but as early as 1891, Sie-
mens & Halske submitted a design for an electric elevated
road, and at the same time the Allgemeine Elektricitats
Gesellschaft formulated a plan for a connecting system of
underground railways. The first proposition received Im-
perial sanction on May 3, 1893, for the section Warschauer
Strasse-Nollendorf Platz, and work was begun in 1895
after much wrangling with the city in regard to the charter.
The greater part of the road has already been completed,
and the company formed for the construction of the road
believes that the entire line from Warschauer Strasse to the
Zoological Garden will be completed in 1901. Part of this
line will be built underground, the other part elevated.
The permission to build a deep underground road has
not been granted up to date, but the Company for the Con-
struction of Underground Roads was able to celebrate on

FIG. 1.—MAP OF BERLIN, SHOWING THE LINES OF THE GROSSE

BERLINER STRASSENBAHN

ganized cab system. At the beginning of 1899 there were
in service 231 ommnibuses and 8og6 cabs. Omnibus and
cab owners are at present experimenting with automobiles.
Whether it will be possible to train a set of men so that
they can operate these vehicles, especially heavy busses,
without danger to the pedestrians, through the crowded
streets of the Metropolis is a question which the future
alone will answer.

To describe all these various means of transportation in
vogue in Berlin, however, is not the intent of this article,
but to consider only the most important road, namely the
Grosse Berliner Strassenbahn. Nor will the history of this
road, which was founded in 1871, be considered. Those
who are interested in this aspect of the question are re-
ferred to a very excellent pamphlet on this subject, en-
titled “Twenty-Five Years of the Grosse Berliner Strassen-
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bahn,” published by Bergmann, Wiesbaden, in 18¢8. The
present article will be limited, therefore, to the introduc-
tion of electricity on the road, and to its status at the close
of the past year.

The Grosse Berliner Pferdeeisenbahn A. G., as the pres-
ent Grosse Berliner Strassenbahn was called until the be-
ginning of 1898, made experiments with accumulator cars,
the so-called Reckenzaun system, as early as in 1884 and
1885. The batteries, however, were not commercially re-
liable, so that after a short time the cars were dismantled
and horses were again employed. FElectrical experiments
were then discontinued until soon after the opening of the
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the extraordinary demands made upon the road by the Ex-
position crowds, and was shown to be far superior to horse
power for the transportation of large masses of people.

In December, 1897, negotiations leading to a definite
introduction of electricity on the entire system of the
Grosse Berliner Strassenbahn were finally brought to a
close, due to the granting of the Emperor’s consent, and
motor cars were ordered at once, and the equipment of the
line was begun. The execution of the work was intrusted
to the Union Elektricitats Gesellschaft, and was superin-
tended by its engineer, Mr. Bjorkegren, who also super-
vised the construction of the Bremen and Hamburg roads,

FIG. 2.—VIEW AT ALEXANDER PLATZ, SHOWING SPAN WIRE CONSTRUCTION

Berlin Industrial Exhibition in 1896, when the managers
of the road succeeded in obtaining permission from the city
to introduce electricity, using the overhead trolley on sev-
eral of its lines, which were being greatly crowded, due to
the Exposition. The Union Elektricitdts Gesellschaft was
asked to furnish fiity motor cars, and to equip several lines.

The work was pushed vigorously, and when the Exposi-

tion was opened on May 1, 1896, a part of the system was
in operation, the remainder being ready by June 29 of the
same year.

The year 1896 might be called the experimental year
for the introduction of electricity as a motive power on the
Berlin street railways. The overhead system amply met

the latter ranking in size after that in DBerlin, and well-
known on account of its superior equipment and operation.

As the use of the overhead trolley was not permitted in
the central and western portion of Berlin, it was decided to
introduce the so-called mixed system on these lines, in
which the battery is charged while the car is on the portion
of the road equipped with trolley, and furnishes currrent
for the motors on those portions where the trolley is for-
bidden. It should be added, however, that recently several
of these branches originally equipped with the mixed sys-
tem are now operated entirely by trolley.

On March 1, 1898, the Schéneberg-Alexander-Platz line
was opened. Itis 7.1 km. (4.3 miles) in length, 3.4 km. (2.1
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miles) of which is operated by means of accumulators. On
this line the double truck cars were first used. On May 11
followed the opening of two other lines, and in the follow-
ing summer and fall four more lines, among which was the
14 km. (10.5 miles) belt line. As a result, the car mileage
just about doubled.

In 1899 the electrification of the road was contiued with
even more energy, so that at the close of 1899, nearly one-
half of the city, and over one-half of the suburban lines, are
electrically operated. The equipment is divided as follows:
Overhead trolley, 105 km. (65 miles); accumulators, 16.5
km. (10.2 miles). Measured as single track the entire sys-
tem now operated by electricity consists of 244 km. (151.3
miles), on 34 km. (21 miles) of which accumulators are
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the road. The Electric Works in each case supply the
feeders, and the current is measured at the point of feeding
to the trolley wire. There are a total of seventy-seven feed-
ing points at present. At each two wattmeters are lo-
cated, from which the current consumption is computed,
one meter being placed there by the works furnishing the
current, and the other by the management of the road.
TFig. 12 shows a scction box, in which two such meters of
different types have been placed.

The several sections supplied with current are separated
from each other during normal operation by section in-
sulators, but they can be connected together by means of
switches. The trolley wire is also separated into sections
every 500 meters, these sections are ordinarily bridged by
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FIG. 3.—TYPICAL STATION, BERLIN ELEVATED RAILWAY

used. When completed the system will comprise about
475 km. (294.5 miles) of track. In 1899, 13,910,000 kw-
hours were consumed, and 22,278,835 motor car and trailer
km. (13,812,678 car miles) were traveled. In these figures
the results of operation of the Neue Berliner Pferdebahn-
Gesellschaft, as well as the Westlicher und Sudlicher Ber-
linen Vorortbahnen have been included. The first named
company was amalgamated with the Grosse Berliner Com-
pany early in 1900, and the same management operates all
three roads.

"By far the greatest portion of current used by the road
is purchased from the Berlin Electric Works, the rest be-
ing purchased from Schéneberg Electric Works and the
Charlottenburg Electric Works. From July, 1898, to July,
1899, Berlin Electric Works furnished 28,893,047 kw-
hours, of which 35 per cent were used for the operation of

a section cut-out. At crossings the section cut-outs are
close together, and are never more than 100 meters from
the crossing.

The trolley wire is of hard drawn copper, is 8 mm in
diameter (No. o B. & S.)) and is supported every 35 m to
40 m. The insulator is of the “West End” pattern, which
was used here in Europe for the first time. Up to date,
about 4700 tubular poles and 200 built-up poles have been
placed in position, as well as 4000 rosettes with noise
dampeners. As in most German installations, special care
was taken to design and use poles which would thoroughly
harmonize with their surroundings, and in Fig. 6 is shown
the type of pole and arm most commonly seen in Berlin.
Thebuilt-up type,also shown, isemployed only in suburban
districts and along sparsely populated streets. At certain
points, special poles, with double candelabra, designed by
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the royal architect, Schwechten, have been placed, as m
front of the Emperor William Memorial Church. The
designs of rosettes also correspond to the architecture of
the buildings to which they are attached. That the noise
dampeners which are used in connection with the rosettes
work effectively, by the use of gutta percha insulation, is
shown by the fact that of the 4000 rosettes installed, not
more than thirty had to be removed, and this on account
of a change about to be made on the building or because
the building itself passed into the hands of owners who
wished them removed.

The trolley wire is suspended 6 m (19 ft. 6 ins.) above the

u
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by means of the Schmidt half-lap fish-plate, in which 50 cm
(20 ins.) of the angle-plate is countersunk into one-half the
rail-head at the joint. Since the beginning of 1898 the
Falk cast rail-joint has been used on several portions of
the road to a considerable extent, as has been described in
these columns.

Besides the rails, nearly all the special work had to be
replaced.  That at present is mostly of the made-up type.
The shortest radius of curvature is 16 m (53 ft.), the steep-
est grade 1s 4 per cent.

The underground conduit electric system is not in use
at present on the road, nor is there a single instance of a

S

FIG. 4.—TYPES OF TUBULAR AND LATTICE POLES USED

heads of the rails, but this distance is decreased to 4.5 m
(14 ft. 10 ins.), the smallest permissible height under
bridges and railroad spans, as shown in Fig. 11, The
greatest span within city limits was necessitated at the
Jannowitz bridge, where the distance from pole to pole is
o m (262 ft.). In Fig. 5 is shown the method of suspen-
sion adopted in crossing the Colonnen bridge, the span
being 100 m (328 ft.) in length.

The current is returned through the rails, which are
bonded by means of copper in the usual manner adopted
by the Unmion Company, and specially laid cables. The
change to electric traction necessitated the replacing of a
large number of rails, such as the Larson, Fischerdick,
Haarman and 13-cm (5-in.) Pheenix by rails of more
modern design. The standard rail used is of the Pheenix
girder type 160 mm (6} ins.) high, with central web 11 mm
(0.43 in.) thick. The lip is only 15 mm (0.6 in.) in width,
and on new rails lies 3 mm (0.12 in.) below the running
face. The lip was designed narrow, so that wagons pass-
ing over the rail would wear all parts of it equally, and
thus a step formation would be prevented. The section
finally adopted was the result of this company's long ex-
perience, and was rolled after the design of the royal
engineer, Mr. Fischer-Dick. Most of the track is laid in
concrete, and where this was impossible, on a bed of gravel,
as shown in Figs. 56 and 7. The rails are nearly all joined

simple accumulator system; the lines have the overhead
trolley cither on part of or on their entire length, or else

COLONNEN STRASSE COLONNENWEG

FIG. 5.—METHOD OF SUPPORTING TROLLEY WIRE WITHOUT
POLES, ON COLONNEN BRIDGE (328 FT. LONG)

the mixed system, where the battery furnishes current only
along those portions where there is no trolley wire.

The accumulator system, which requires neither an ex-
pensive roadbed, like the conduit system, nor the over-
head construction, is generally believed by the general
public, to be the most perfect of all electrical systems, but,
in addition to the weight, the acid fumes from the battery
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have been found in Berlin to be offensive, in spite of the
great care exercised in guarding against their escape. The
separate cells must be completely cleaned out from time to
time, and even then the experience in Berlin has been that
the escape of gas cannot be avoided. Moreover, even in a
comparatively new cell, the superoxide deposit which
gathers on the plates causes a local discharge of the cell,
thus greatly reducing its efficiency. Again, if the traffic
is not quite normal, the time during which the cars are on
the trolley sections is not sufficient to charge the cells so
that they can carry the car over the sections where there is
no trolley wire. It was also found on Dec. 11, 1899, in
again using the accumulators for the first time after a
heavy fall of snow, that they were far from satisfactory.
All the stoppage and delays, the most serious which the
road had encountered for ten years, were caused by the
accumulators failing to meet the traffic demands. Besides,
the expenses to maintain such a system are considerably
increased. It was originally thought in Berlin that the
accumulator (mixed) system would cost 6 pi. per ki (2.4
cents per car mile) more than the overhead system, but it
was found that this figure had to be increased 4o per cent.
FFor an extensive overhead system the use of accumulators
is rather a disadvantage, as the weight of the battery (2.8
tons on large cars) has to be transported along the entire
distance as a dead load. On several lines where the traffic
is densest and delays must be avoided at any cost, the city
authorities have recently permitted the provisional in-
stallation of the overhcad trolley, where formally its use
was prohibited.

Another change necessitated by the adoption of elec-
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FIG. & —TRACK CONSTRUCTION IN ASPHALT

tricity as a motive power was the extension of the rolling
stock. For the two lines opened in 1896 only fifty motor-
cars were purchased, each being equipped with two motors
of 13.5 hp, using 28 amps. At the close of 1897 the report
of the company showed an ownership of only fifty-five
motor-cars. One year later this figure rose to 375, 202 of

which were designed for mixed service. At the close of
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1899 the company owned 300 cars for mixed and 400 for
the simple overhead system. For the complete road, as
now planned, at least 1200 motor-cars will be required,
600 to 700 of which will probably be equipped with ac-
cumulators.  Fifty cars were bought in America in order
to obtain American designs; the remainder were of Ger-
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FIG. 9.—DIAGRAM OF OVERHEAD WIRING AT ALEXANDER PLATZ

man pattern and made in Germany. The two types differ
mainly in the frame construction and the arrangement of
the truck springs. The so-called St. Louis cars have
cross seats, but these are not well adapted for Berlin street
service, as the cars on several lines are only 2 m (6 ft. 6
ins.) in width, which is hardly sufficient for this type of
car.

The trucks were furnished by the Bergische Stahl

In-

dustrie. The side frame for the single trucks, which are
of the “model Derolina,” are large steel castings

united by flat iron cross-bars. The wheel-base on the
single trucks is 1.750 m (5 ft. ¢ ins.), and on the double
trucks, 1.4oo m (3 ft. 7 ins.) The double trucks were de-
signed by Chief Engineer S. Peiser, of the road, who also
drew up the plans for the car bodies and single trucks.
The new cars are equipped with two motors, which are
protected, as are all the car-motors manufactured by the
Union E. G., by a completely closed magnetic field. Each
motor weighs 785 kg, has a capacity of 23 hp, and con-
sumes 44 amps. The power is transmitted to the driving
axle and cast steel wheels by means of gearing, at a ratio

of 18178,

The braking can be accomplished either by a hand or an
clectromagnetic brake similar to the General Electric
brake, well known in Anterica. The necessary current is
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furnished by the motors, which are momentarily trans-
formed into generators. The eclectrical braking of the
trailers is accomplished by the current acting on an iron
core, which, by means of a system of levers, operates the
brake-shoes of an ordi-
nary hand-brake. The
latter can, however,
also be operated by the
motorman without af-
fecting the electro-
magnetic  device, so
that these cars can be
used either as horse
cars or trailers.

The controllers for
the simple trolley cars
are of the series-paral-
lel type, with electric
brake attachment
Those for the mixed
system cars are pro-
vided with a supple-
mentary cylinder and
small hand-wheel, by
means of which the fol-

lowing combinations

may be obtained:
FIG. 10.—CONTROLLER WITH ELEC- 1. The motors arc
TRIC BRAKE ATTACHMENT connected with  the

trolley and the battery
is being charged.
2. The motors are connected with the trolley and the
battery is cut out.
3. The battery is connected with the motors and the
trolley is cut out.
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The trolley-pole is of the standard under-running type.
In cars designed for the mixed system the pole may be let
down onto the roof of the car.

The accumulators of Majert type, which were nearly all
furnished by the Accumulatoren-werk Oberspree Nieder-
schonweide, are situated under the two rows of seats in the
cars. The first batteries were furnished by the Accumu-
latorenfabrik A. G., Berlin. The cells are provided with
slugs, by means of which they are singly suspended on a
wooden strip, which is a part of the car-body, and which is
covered with hard rubber. Spilt acid can run off freely
through openings in the bottom. Air is admitted into the
accumulator space through four ventilating pipes in each
corner of the car, which lead up through the roof and
there end in a suction head. The double-truck cars con-
tain 200 cells, which can furnish 30 amp-hours at a one-
hour discharge, and the single-truck cars contain 200 cells,
having a capacity of 25 amp.-hours also if discharged
in one hour. Although the longest portion of the road,
along which there is no overhead trolley, is only 5 km (3.1
miles), the large types of accumulators have been chosen, |
as smaller ones would soon go to pieces, due to the
large charging and discharging currents and the current
consumption, which rises to a considerable amount during
unfavorable weather conditions. The time for charging’
varies according to the time during which the battery was
last discharged, from three to ten minutes. The charging
current is 180 amps. at the beginning, dropping quickly
to 100 amps., and then gradually decreasing in a straight
line to 5 amps. The discharge current has an average
value of 40 amps., but rises at times to 250 amps. These
values relate to the larger types; for the smaller types the
currents arc about 70 per cent of the above. An ammeter
is placed in the accumulator circuit, which shows whether
the battery is charging or discharging.

FIG. 11.—PASSING UNDER BRIDGE WITH 14 FT. 10 INS. HEADROOM

There are ten incandescent lamps to furnish light in the
cars connected in series of five each. They are supplied
with current from the battery, 170 cells being necessary for
that purpose when the trolley is in use, all of them, how-
ever, when they are being discharged.

The large cars have seats for twenty-eight, the small
ones for twenty passengers, and there is standing room
in each car for twelve people. All cars are equipped with
a sand-box, and in the newly equipped cars the sand is
thrown in front of the two forward wheels,
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The first motor-cars were stored in the old, renovated
car houses of the company, in the Manteuffel and Min-
berg Streets. In 1897 the depot in the Brandenburg Street
was torn down and in its place a modern car house hold-
ing sixty-three motor-cars, and a small repair shop, was
erected. During the course of the last few years a large
part of the car stables were transformed into motor-car
houses, and several
new depots, de-
signed exclusively
for motor cars,
have been con-
structed. A larger
repair shop, in
which one hun-
dred cars may be
repaired and 150
more stored at the
same time, has
been built in Ufer
Street, where the
new cars are also
equipped with mo-
tors. In this con-
nection it might be
stated that the de-
pots, which at the
beginning of 1899
offered room for
nearly 1100 horse
cars -and 6000
horses, will, within
one and one-half
years, all be trans-
formed into houses
for the housing
‘ and repairing of
motor-cars. By the time the work of transformation is
completed the company itself will own in round figures
1200 motor-cars, to which should be added one hundred
motor cars belonging to other companies.

In Berlin it is difficult to talk about a center of traffic;

FIG. 12.—SECTION BOX WITH TWO WATT-
METERS FOR MEASURING CURRENT
FLOW FROM FEEDERS TO TROLLEY
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The Vincennes Exposition Railroad

[Fromm Our Regular Correspondent.)

The Paris Exposition is divided, as most readers of this
paper know, into two sections, this arrangement being de-
termined upon by reason of lack of available space within
the city limits. The annex is situated at Vincennes, about
6 miles distant from the main grounds, and is practically
isolated, inasmuch as there is no adequate system of trans-
portation between the two sections, and a single entrance

FIG. 2.—VIEW SHOWING POLES

ticket will not give admission to both. A partial solution
of the transportation problem has been secured by pro-
viding a “temporary” double-track trolley road, which fol-
lows the line of the fortifications past the Bois de Vin-
cennes, branching out into a loop at the main entrance to
the Exposition grounds, and forming connection at one
end with the Nogentais tramway system and at the other
with the river steamboats. This line has been constructed
by the French Thomson-Houston Company, under the
supervision of its engineer, A. N. Connett, and was put in

FIG. 1.—TERMINUS OF VINCENNES ROAD AT ENTRANCE TO TRANSPORTATION EXHIBIT

the various squares and markets rival with each other to
become the most popular. Take, for example, the Alex-
anderplatz, from which emanate and through which cross
twenty car lines with 150 cars an hour. A plan of this
square is shown in Fig. g9 and a view of it in Fig. 2,

operation for the first time on May 12. It is doubtful
whether it will be a paying property at first, as the Vin-
cennes annex gives but little indication of becoming a
really popular resort. The track races will doubtless draw
a crowd; but during the show there will always be a
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general tendency on the part of the public to spend their
time at the main Exposition grounds, where side shows
and other amusements abound. The transportation and
machinery exhibits are exceedingly interesting from an
engineering and educational point of view, and the ques-
tion has been raised as to whether it would not have been
more just to exhibitors and to the thousands of visitors in-
terested in these matters to have allotted space for such
exhibits within the Champ de Mars grounds, instead of de-

FIG. 3.—INTERIOR OF ENGINE ROOM

voting a large arca to side shows and subordinating the
true object of the Exposition to an apparent desire for
pecuniary profit on the part of the administration.

The new electric line just inaugurated is intended as a
connecting link between the Exposition annex and the
various tramway lines which bring visitors to the city gates
i the southeastern district, as, up to the present, there has

FIG. 4.—INTERIOR OF BOILER ROOM

been no street car service to the gate of Reuilly, where the
main entrance to the Exposition of Vincennes is located.
The cars are double-deck. Tt is intended to put twelve
into service later on, but six only are used at the present
time, as the line is less than 2} miles long, and very few
passengers are carried. On May 12, which was a Satur-
day, and, as above stated. the opening of the railroad to
public use, the paying entries to the annex were only 759
for the entire day. Sunday brings out the crowds in every
part of the city, and the paying visitors to Vincennes num-
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bered on the 13th 6865, but it is doubtful whether there
will be much passenger traffic on the new road on week
days, at any rate until the season is further advanced.

The only point where the railroad passes outside the
fortifications is at the gate of Reuilly, where a wide loop
is made in front of the Exposition entrance. Fig. 1 shows
one of the cars standing on the track at this curve, the en-
trance gateways being on the left and the Exposition build-
ings in the background. The roofed steel structure is the
railroad depot where goods for exhibitors were unloaded;
in the distance can be seen part of the Transportation
Building, in which are the various types of locomotives
built by French and foreign companies. Off to the right
is the American Machinery Building. A double track is
used on this loop, but the cars pass over both tracks in the
same direction, the two lines being provided for the pur-
pose of expediting the service at the gates, while two single
tracks are laid in the cut-through fortifications.

A temporary car house has been erected near the upper
end of the line, capable of affording sufficient shelter to
the cars during the Exposition months. Near this build-
ing the track runs up a steep incline (Fig. 2), following the

FIG. 5.—CAR NEAR CITY WALLS

wagon road, and further on crosses the steam railroad of
Vincennes, which has a station at the Place de la Bastille.

The trolley wire 1s carried on side poles, with flexible
brackets. A large extension of the railroad system is con-
templated, and for this purpose a larger power station is
being buwlt than would be necessary for this temporary
line. The station is located near the northern terminus, in
Rue des Laitiéres, where there are installed two goo-hp
single-cylinder engines by Weyher & Richemond, running
at go r.p.m, and two 1000-hp cross-compound engines
by Farcot, of St. Ouen, running at 92 r.p.m. The gen-

. erators are built by the Postel-Vinay Company for the

French Thomson-Houston Company. Those coupled to
the single-cylinder engines give an e. m. {. of 550 volts, and
these machines are used for the temporary railroad. The
larger generators furnish current at 750 volts, and are in-
tended to supply power for the distant points of the Nogen-
tais system, but motor-generator sets are provided, for
cases of emergency, to transform the current from the
higher to the lower voltage, or vice versa, as may be re-
quired. The two smaller engines are already in running:
order, but their condensing apparatus is not yet in use,
owing to lack of water. An artesian well is being sunk
just outside the power house, but up to the present time the



Jury 7, 1900.]

heavy clay bed has not been pierced, although a depth of
over 300 ft. has been reached. The condensers are located
below the engine-room floor, on the ground level.

Both types of engines in this station are represented at
the main Exposition in the Champ de Mars Machinery
Building, where Weyher & Richemond have two engines
of 1000 hp, and one of 500 hp, and Farcot one of about
850 hp. The former company makes use of a very peculiar
valve gear, which has apparently not the quality of sim-
plicity, although at first sight there secems to be but little
complication. The steam pressure is about 114 lbs. per
square inch in the valve chest of this engine, and for the
Farcot cross-compound about 128 1bs. in the valve chest
of the high-pressure cylinder.

The boiler room immediately adjoins the engine room,
and contains two batteries of four boilers each. Belleville
water-tube botilers are employed, with automatic feed-water
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The station is favorably located for furnishing power to
the system it is intended to supply, being near the city
limit and not too far from the center of the suburban lines.
The switchboard, in addition to its four generator panels,
will have thirteen feeder panels, supplying current to close
upon 4o miles of track.

As the cars are of a somewhat novel type a few words of
description will be of interest. Those used on the Vin-
cennes line are of the double-decked type with bodies 14 ft.
11 ins. over all and inside 14 ft. 23 ins. The platforms are a
trifle more than 6 {t. in length, making the cars measure
about 27 ft. over the dashers. They are mounted on No.
21-E Brill trucks with a 7-ft. wheel base and have two G.
E. 58 motors. These cars were fitted so they would be able
to draw a trailer.

In the lower compartment longitudinal spring seats cov-
ered with plush are used. The brass arms divide the seats

f B |
f %

E— [y 3
MRS VILEMNALE NOGENT, BRY. EHAMFIGNY TGHY, LE PERREUX STMANOE TN
M

'neumwmws MOAREUL OSUY FONTENAY VILLE EVRARD.

i

VILLEMDNBLE NDGEN

ULLY st MARNE |

FIGS. 6-9.—VIEWS OF CARS, SHOWING UPPER DECK OPEN AND CLOSED .

supply and one feed-pump per battery, these being placed
on special masonry foundations between the two sets of
boilers, at the base of the smoke stack, which is carried
through the roof. Economizers placed above the boilers
heat the feed-water as it passes from the pump. Steam is
kept at a pressure of about 240 1bs. per square inch, in the
boilers, and is held in auxiliary reservoirs in order to pro-
vide for fluctuations in load. This high pressure effects a
considerable saving in space, as a low pressure of steam
would require larger boilers; beneath the engine-room
floor reducing valves are provided for bringing the pres-
sure down to the required amount.

Behind the station are being erected two cooling towers,
where the warm condensing water, falling in a shower from
above and passing through a network of wooden rods, is
cooled sufficiently to use over again.

into spaces, two of which have room for two sittings and
the remaining one for three. In respect to the space al-
lowed to each person the French regulations are extremely
minute and particular. A small fraction of an inch below
the required amount reduces the licensed number of pas-
sengers. On the lower deck 480 mm, or 18 29-32 ins. are
allowed for each individual, the measurements going from
center to center of seat arms. Upon the upper deck 460
mm or 18 3-32 ins., are allowed per person. Although the
French are as a race smaller than Americans, the space re-
quired in their regulations is considerably greater than
that considered necessary in America.

The sash of the lower deck drop and the windows are
protected by spring roller curtains. The platform is un-
usually large and the opening is in consequence quite nar-
row. The dasher closes one side of the platform com-
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pletely. The stairway is of the ordinary European type of
sheet metal, but is made with a high rail so that accidents
are not likely to occur. A projection of the upper deck
forms a sort of hood over the motorman. The upper deck
or imperial itself is a novelty in every way. As shown in
Fig. 6, it will be seen that there is a substantial canopy
supported on strong posts. These are reinforced by a light
tubular railing. For summer work the imperial or upper
deck is open as usual. It has longitudinal seats divided
by bronze arms as in the space below. The seats them-
selves are of slats with open spindle backs. At each end is
a bulkhead, part of which projects outward over the plat-
form, and in this projection a space is found for a seat at
each end accommodating two persons. The door, as will

FIG. 10.—TRAIL CAR

be seen from Lig. 7, opens against the side of the car. This
construction permits the scating of twenty-two persons
on the upper deck, while but fourteen find seats below.
The bulkhead 1s a valuable feature in the open car because
it affords considerable protection in the case of wind or
stormy weather.

IFor winter service the whole impenal 1s enclosed by
glass sash and panels as will be seen from Ifigs. 7 and 8.
By the use of metal for panels the whole movable part is
made very light so as to be casily handled, and is at the
same time very strong. This form of construction, it is
thought, has never previously been introduced. The metal
for the panels is especially prepared and treated for this
purpose. It makes the imperial quite as comfortable in
winter weather as the other part of the car, and naturally
increases its capacity. Deneath the seats on the upper deck
a narrow monitor is introduced which increases the head
room of the lower deck materially. One feature which will
excite interest is the fact that the roof of the upper deck is
made almost perfectly flat, and the trolley pole is carried
by a light iron casting coming up from the main roof. This
casting terminates in a bell, from which two gutters run
to each end of the car. These gutters are seen in Fig. 6.
In this the gutter can be seen in the center of the roof, the
bell and the trolley tube being removed. In Fig g the tube
is shown in place. Probably the practice is, when neces-
sary, to pull the trolley pole down until it is flush with the
roof. The long platiorms are supported by angle-iron
knees and the half elliptic springs on the ends of the trucks
have a bearing not only on the body but on the platform.
The truck with the motors weighs 9275 lbs., but the total
weight of the car is only 18,825 1bs.

Apparently head room is at a premium, for these cars
are scarcely high enough for an ordinary man. A six
footer, even without his hat, has to stoop to pass into the
imperial. The actual height in the clear is 5 ft. 6} ins.
On the lower deck it is 5 ft. 7% ins. The total height of
the car from the rail is but 14 ft. 51 ins. With 33-in.
wheels the platform is brought within 28 ins. of the head of
the rail.

STREET RAILWAY JOURNAL.

[VorL. XVI. No. 27.

The trailers for these peculiar cars are not unlike those
used in Americaon horse car lines,and are shown in Fig. 10.
They are of the eight-bench open type mounted on Brill
trail gear. The width in this case is so limited that it be-
came necessary to introduce the peculiar form of grab
handle shown. These are made in such a way that they
do not extend outside the posts. “The cars are 22 ft. 1T ins.
long, have 4-ft. platforms and measure about 30 ft. over
the dashers. Their width at the sills is but 5 ft. 73 ins.
and the seats are 5 ft. 1T ins. in the clear. The wheel base
in this case, as in the other, is 7 ft. The seats are slat with
open backs having ash spindles. The inside finish of the
car is cherry with three-ply quartered oak head lining.
The total weight of the car is only 7160 lbs. From the top
of the sill to the step is but 13 ins., and the distance from
the head of the rail is only a little greater.

o0+
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Tramways of Nice and The Littoral

- The towns along the Riviera from Cannes, France, to
Menton, are being connected by an electric road. The
entire system is being installed by the French Thomson-
IHouston Company, of Paris, which is directing all its
energy toward completing the line at as early a date as
possible. A 10,000-volt transmission line from Mescla,
30 km (18 miles) inland, supplemented by a steam plant

CONDUIT CONSTRUCTION AT NICE

at Nice will supply the power. When finished there will
be 150 km (63 miles) of single track included in the street
lines of Nice and the stretch of 50 km (31 miles) along the
coast.

The former horse car system of Nice has been greatly
extended and new lines have been added in and about the
city. In the central portions, and especially on such streets
as are traversed by the parades of the annual carnival, it
has been thought desirable to build an underground con-
duit, but everywhere on the outskirts of the city the over-
head trolley is used. The cars are adapted to travel over
either system.

The construction of the conduit was delayed by last
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winter's season, during which no work was allowed in cer-
tain sections, but it has since been pushed ahead night and
day and, notwithstanding the numerous points where
crossings of the lines occur with their accompanying elab-
orate special work, is almost entirely completed. The con-
duit is similar to the one built by the Thomson-Houston
Company in Lyons and on the line from the Bastille to
Charenton in Paris * and is well illustrated in the repro-
ductions of the photographs taken during construction,
which accompany this article.

Special attention has been given to the construction of
the overhead line, the trolley wire running over the middle
of the track as on American roads. The wire is 8.25 mm
in diameter (No. o B. & S.) and supported either by means
of transverse span wires or on long brackets from the
poles. These latter are of the tubular type, but are so
ornamented as to give quite a graceful appearance. In
the city, wherever it has been possible, the use of poles
has been dispensed with and the span wire has been at-
tached to rosettes on the walls of the houses along the
street.

The lines outside of Nice consist of the main line, which,
starting from Cannes, traverses the cost to Menton, passing
through Californie, Nice, Villefranche, Monte Carlo, ctc..
and by Cape Martin; and a branch line between
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cla consists of three 500-kw generators, cach connected by
a flexible coupling to turbines. The generators are
twenty-pole, three-phase machines with stationary arma-
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Nice and the inland village of Contes. The latter (~‘@\\l (NICE)
is completely finished and will soon be in operation. ——, — : ?;1};] |
The Compaome des Tramways de Nice et du Lit- élrj oy fmll”é
toral, which is the operating company, has also se- &' H)}] H
cured the exclusive right to use the lines of railway Rﬂl Wr' ’ | F = w2
recently built in Monte Carlo and described in the (45 ‘j@ | —=
May issue. Menton, where the installation was last ]I* i H ———— ||
taken up, is expected to have cars in operation by su sitonat Sill:Station at | - ‘"ﬁ
the coming winter. LIRS e B | T | * L
Double track is used entirely in Nice itself, but BUEAICEmE) . ] L ;T‘TV e
single track with turnouts is found at places along Trolley System Conduit System
the coast. The gage is 1 meter. The rails are of the DIAGRAM SHOWING TRANSMISSION SYSTEM
Broca or grooved girder type with a deep groove,
and weigh 45 kg per meter (go lbs. per yard). They are tures and internal, revolving poles, having a frequency

generally set on concrete and the joints are welded to-

of 25 cycles per second and an electro-motive force of 10,-

SUB-STATION AT NICE

gether by the Falk process. Granite blocks from the
quarries of Saint Raphaél are used for paving.
The equipment of the power station at the Falls of Mes-

* See STREET RAILwAY Journar, December, 1899,

(19.68 ins.) and the stroke 1.21 m (47.64 ins.)
run at 100 r.

p. m.

000 volts.

On the 30-km transmission line
connecting the Mescla station
and the principal sub-station
at Nice, there is a drop of 10
per cent. At Nice a portion of the
current is transformed to 3000
volts, and retransmitted to two
other sub-stations, one at Cali-
fornie for supplving the line to

Cannés and the other at Deaulieu
for supplying the line to Monte
Carlo.

As already mentioned, the sub-
station at Nice contains the aux-
iliary steam plant. This includes
two 7oo-hp double cylinder Corliss
engines belted to the motor gen-
crators and two batteries of four
boilers each. The latter are semi-
tublar, having a heating surface of
185 sq. m (1991 sq. ft.) and a ca-
pacity of 20,000 kg (44,000 lbs.) of
steam per hour. The diameter of
the engine cylinders is 50 cm
They

There are two feed-pumps, one simple

and the otber compound, and a feed-water heater which

uses the exhaust steam.

The steam piping is mostly cov-
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ered with a non-conducting packing and the steam pres-
sure is 10 kg per sq. cm (142 lbs. per sq. in.) There are
two brick chimneys, one for each battery of boilers, 40 m
(131 ft.) high and 2 m (6.56 ft.) internal diameter at the top.

POLE WITH LONG BRACKET

The illustration of the sub-station’s interior shows the
manner in which the engines are belted to the motor gen-
erators. These are two in number and consist of a 530-kw
synchronous motor direct connected to a 500-kw com-
pound railway generator. The synchronous mctor receives
the current directly from the Mescla transmission line at
a pressure of gooo volts. The generator has an e. m. f. of
500 volts at no load and 550 volts at full load. The speed
1s 300 r. p.m. The four-pole exciter for the motor, seen
belted to the common shaft, is a 25-kw, 6o-volt machine
turning at 1100 r. p. m. There is one for each group of
motor generators.

There are also in this station two rotary converters, for
which the required e. m. f. of 340 volts on the alternating
side is obtained by means of six static transformers. The
three-phase transmission to Californie and Beaulieu at
5000 volts is supplied by six 55-kw transformers in two
sets of three each. These lines mav either be run entirely
separate or thrown in parallel. Three 20-kw transformers
reduce the pressure to 110 volts for running a small motor
generat~r. This consists of a g5o-hp induction motor,
coupled directly to a 35-kw multipolar dynamo. The
e.m. f. of the latter at 750 r. p. m. is 75 volts, and it is used
as a booster on the line running to Contes. Oil insulation
is used in the transformers.

The switchboard, part of which can be seen in the illus-
tration, has altogether twenty-five panels. The principal
ones are given in the diagram of circuits which accom-
panies this article, so that a detailed description is unneces-
sary. The arrangement of the instruments, etc., is accord-
ing to standard practice. All connections are made by
insulated cables on special porcelain insulators.

The machines are designed for a rise in temperature of
45 degs. C. (113 degs. F.). but will stand an overload of 25
per cent for half an hour, and one of 40 per cent for a few
minutes without overheating or mechanical strain.

The station is lighted by direct current enclosed arc
lamps on a 120-volt circuit. The current is obtained by
using a 20-kw motor generator to reduce the pressure
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from 550 volts. This machine has a speed of 875 r. p. m.
and is composed of a 550-volt motor direct coupled to a
compound-wound dynamo.

The sub-station at Californie and Beaulieu, whose equip-
ments are identical in all respects, are connected with the
main sub-station at Nice by lead covered cables running in
an underground conduit. These cables contain three wires,
each 30 mm® in cross section (between Nos. 2 and 3, B. &
S.) which transmit the three-phase, 5000-volt current from
Nice. The sub-station at Californie is completely installed.
The equipment consists of two 150-kw rotary converters
and six 55-kw static transformers for reducing the pres-
sure of the transmission line from 4300 to 340 volts. The
rotaries have a speed of 750 r. p. m. and are 10 per cent
over compounded. The switchboard has five panels, four
of which are shown in the diagram. The one omitted is
the line panel.

The feeders are nearly all underground. About the only
exceptions are along the Contes line and for a short dis-
tance from the sub-station at Beaulieu—perhaps 10 km
altogether. These overhead feeders are carried on the
same poles as the trolley wire. They are 125 mm® (.194
sq. in.) in cross section. The underground system is made
of armored cable 200 mm® to 400 mm® (.31 to .62 sq. in.)
in cross section, which is carried from the sub-station to
the points of distribution by the shortest possible paths.
In order that the municipal regulations regarding differ-
ence of potential between the track and underground pipes
may be strictly adhered to, a complete system of voltmeter
or “pilot” wires has been designed and connects all the im-
portant parts of the line with the station switchboard. All
danger from electrolysis is thus practically avoided.

When completed one hundred motor cars will be oper--
ated on the road, and if the service demands it, as many
trailers as necessary. Twenty-two express or freight cars

LAYING A PART OF THE CONDUIT SECTION

and three electric locomotives will also be used. The mo-
tor cars are made in three models; those with but one com-
partment, those with two, for first and second class, to be
used on the interurban line, and special parlor cars.
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The electrical equipment of the cars consists of two G.
E.-58 motors and electric brakes, controlled by B.-24 con-
trollers placed at each end of the car. The cars are fur-
nished with both trolley arms and underground contact
plows so that they may be run at will over any part of the
entire system. '
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CORRESPONDENCE
The Need of Heavier Wheels

BurraLo, June 18, 1900.
EpiTors STREET RAILWAY JOURNAL:

* We wish to call attention through the columns of your
paper to a matter of importance in the service of wheels on
electric street railways.

Owing to the increase in traffic, a number of roads in the
larger cities have been rebuilding their equipment, using
parts of the old equipment in the new construction. In
the case of wheels and axles the lighter sections used under
the cars and equipment are inadequate for the service de-
mands of the new construction, even when eight wheels
are used under one car, instead of four, as formerly, the
new cars being, as a rule, longer than the old ones, and the
use of eight wheels being necessary on account of the in-
troduction of double trucks.

The additional strain imposed has been recognized in
the case of axles by the substitution of axles 4 ins. and over
in diameter, where formerly 3% ins. was the largest size
used, but the weight and section of the wheels have not
been correspondingly increased, and in fact have been
practically decreased by the extra strain imposed in press-
ing them on the larger axles, which, of course, necessitates
boring them out larger, and hence leaving less metal in
the hub to resist a greater strain.

We are recommending a weight of not less than 400 1bs.
for wheels 33 ins. in diameter, used under equipment where
4-in. axles and over in diameter are used. This allows for
an increase of 25 per cent in the section of spokes and web,
as compared with the 33-in. 360-1b. wheel that has been the
standard for the past five or six years, but this increase of
25 per cent in the section only adds 10 per cent to the
weight of the wheel, and as the railway company obtains
increased scrap value from the additional metal the cost of
the wheel is not materially increased.

It may be argued by managers of electric railways that
the present section seems to be sufficient for the needs of
service, and that a change might be considered when it
proved insufficient, but this seems hardly a wise view to
take if accidents are to be avoided. The conditions of ser-
vice which may not cause accidents under ordinary tem-
peratures are most likely to do so under continued low
temperatures, and it is necessary to provide for maximum
conditions, no matter how seldom they may occur.

There can be no doubt that the factor of safety has been
decreased by the increase in the weight of equipment and
speed at which electric cars are operated.

We are prompted to write you on these points in view of
what appears to us as the great need of keeping the quality
and character of the wheels for electric service up to the
increasing demands of this service.

We believe that the officials of electric railways are in
favor of such progress, but it is a question whether in the
press of other matters they are always able to give the
necessary time to this particular subject, and to appreciate
the importance of it.

New York CArR WHEEL WORKS,
Pemberton Smith, Engineer.
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Polyphase Transmission for Electric Railways

PiTTSBURGH, Pa., June 18, 1900.
Ep1TORS STREET RAILWAY JOURNAL:

The following electric railways should be added to the
list contained in your issue for June 2, as using polyphase
apparatus for power transmission:

Name of company Power transmitted
Long Island Railroad Company (Far Rockaway

branch)
*Sanford & Cape Porpoise Railway Company, San-

FOTd, VLE. e e o o o e ST R R 8588 e 667 hp
Utah Power Company, Salt Lake City, Utah..... 2000 hp
Youngstown Park & Falls Street Railway Com-

pany, Youngstown, ONi0. ...cuswemanannsiiss

267 hp

533 hp

*Uses a 500-kw double-current generator.
WESTINGTOUSE ELECTRIC & MANUFACTURING CoM-
PANY.

<O

Electric Heaters

NEw YoRrk, June 12, 1900.
EpiTors STREET RAILWAY JOURNAL:

We have noted in your June number an editorial on the
subject of electric heaters for street cars. We must take
exception to some of the statements made, as we have
placed upon the market during the past five years nearly
50,000 electric heaters, but up to the present time we have
never heard of one single instance where a Gold electric
heater has burned or even scorched a dress; neither is there
a record of any one of these heaters ever having short
circuited or given trouble in any way.

In the Gold electric heater the circulation of air through
the resistance coils is so rapid that the flow of warm air
from the top of the heater, while large in volume, is mod-
erate in temperature, and is never so intense as to unduly
heat the front casing. In regard to short circuiting, one
look at the construction of the Gold electric heater will
thoroughly convince any one that it is absolutely impos-
sible for a short circuit to take place within the heater, for
the reason that the resistance coils are supported in such
a way that should any accident occur, it would be impos-
sible for them to leave their supports.

The place for an electric heater in a street car is just
where the great majority have been applied, that is under
the seats and set back into the panel board. A heating
system like the one suggested in your article, intended to
carry the warm air up back of the seats and heat the win-
dows and incidentally the necks of the passengers, leaving
their feet cold and the floor of the car wet, would be en-
tirely impracticable. The consumption of current in elec-
tric heaters has been reduced to such a point that railway
managers on all of the large systems throughout the coun-
try appear to he entirely satisfied on this point.

We might add that in a test recently made with our Gold
improved electric heater an overload of 25 per cent was
put through the heater, and the casing was entirely cov-
ered with damp cloths. The current was left on then one
full hour, and at the end of that time there was not the
slightest indication of burning or discoloring in any way.

No heater in actual practice is ever put to such a severe
test as the one mentioned. Tt simply shows that when our
heaters are used, no fear need ever be entertained of burn-
ing the clothing of the passengers or of the heater coils
short circuiting.

GoLp STREET CAR HeaTing CoMPANY,
By Edward E. Gold, President.
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The equipment of towns and cities with the trollev sys-
tem of tramways in England is certainly eliciting a great
deal of attention from the residents. An interesting
letter regarding the color of the poles from a writer
signing himself “Artist” has recently been published in
a paper of a town whose roads have lately been electri-
cally equipped. This artist-calls attention to the color of
the poles, and advocates a grey-blue color as being par-
ticularly suitable for the purpose on account of its being
what he calls a “retiring” color. At the same time he also
advocates painting the cross arms blue, as they are often
seen against the sky, and will be less noticeable if painted
this color. He also points out that in many of the streets
in his town the houses are of red brick, and that perhaps
in that part of the city the poles might be painted a similar
color. It is curious to note the interest which these details
have elicited, though we are of opinion that the various
colors which this artist suggests, instead of making the
poles less conspicuous, would have the very opposite ef-
fect, and we think that this may be safely left to the en-
gineers in charge of the work, who undoubtedly are famil-
iar with the proper colors to give poles from their experi-
ence in other towns.
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It appears that Russia is to be invaded by American
manufacturing capital, which will shortly establish large
plants for the production of electrical apparatus, pumps,
sewing machines and other American machinery of all
kinds. The value of American special machines in reduc-
ing the cost of manufactured product is coming to be gen-
erally recognized in European countries, as can hardly
fail to be the case, considering the enormous difference in
costs brought about by their use.

We chronicle elsewhere the establishment by the em-
ployees of the Camden & Suburban Railway Company of
what has been called a “Discussion Night,” to be held once,
a month. The plan has the cordial co-operation of the
officers of the railway company, who have presented a room
to the employees for holding their meetings. This plan,
which we think has been, and is, in operation on a few other
roads in the country, of meeting once a month and discus-
sing problems in electric railroading, is a most desirable
one. The association not only proposes to discuss elec-
trical and mechanical problems, thus making the opera-
tion of electrical apparatus much simpler to the user, but
also to take up the operating problems upon which there is
much less literature or opportunity to study from text-
books than in electrical apparatus.

The general practice in steam engineering in this
country is to depend entirely on the cut-off, as controlled
by the governor, to vary the admission of steam in the
cylinder with changes in the load. In this respect Ameri-
can practice differs from that in England, and in some
other foreign countries. There, throttling for low loads is
extensively practised. That is, the cut-offs of the engine
are controlled in the usual way, but where the engine is
running considerably under load the throttle is partly
closed by the man in charge. It may be news to some of
our readers to learn that this practice, especially with com-
pound engines, has given a very high efficiency, as com-
pared with engines operating under full steam pressure
with all loads. There are several reasons for this. In the
first place, with a fluctuating load such as in street railway
service, it is exceedingly difficult, with full steam pressure,
to maintain an equality in load between the high and low
pressure cylinders at low loads, consequently the low pres-
sure cylinder becomes a drag on the engine. Again, where
throttling is practised, the steam after passing the throttle,
is in a certain sense superheated. That is, while its tem-
perature may not be higher than that before it passes the
throttle, there are more heat units in the steam than are
required for saturated steam at the lower pressure at which
it is admitted to the- cylinder. This fact adds to the
economy of the engine in producing less cylinder con-
densation, which is a considerable loss in all engines.
Again, the differences in terminal temperatures in the
high-pressure cylinder at low loads will be less, in which
case we should expect to obtain better steam consumption
results. These arguments,at any rate, are those used by the
advocates of throttling. While the advantages may seem
somewhat hypothetical, it is interesting to note that the
method is being tried in this country. In one station, for
instance, the equipment consists of a number of 300-hp
high-speed engines, each belted to a generator, and one
1250-hp direct-connected compound Corliss engine. Ow-
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ing to its lower economies at low loads, the all-day ef-
ficiency of the 1250-hp engine has been found to be 10 per
cent less than that of the 300-hp engines, which, owing to
their small size, can be thrown in and out of service as
required, so that those running can be worked up to their
full rating continuously. The owners of this station are
going to try throttling the largc engine at low loads, and
hope to obtain better results.

The decision by the managements of the Bostou Ele-
vated Railway Company and the Manhattan Elcvated
Railroad Company, of New York, to adopt the multiple
unit and double unit systems, respectively, for the opera-
tion of trains on their elevated roads, probably sounds the
knell of the “locomotive” for high-speed city and suburban
transportation, both in this country and abroad, and it is
safe to say, we believe, that nothing but distributed motor
systems will hereafter be considcred, unless by ultra con-
servative or poorly informed cngineers and capitalists.
The chain of logical sequence in arriving at “distributed
motor” systems as the only solution to the rapid transit
problem is as follows:

1. The conditions are that imrmense numbers of pas-
sengers must be moved at the highest possible speed, on
trains which follow each other as closely as is consistent
with safety, over lines where stations are close together.

2. To produce high specd under these conditions, rapid
acceleration is a necessity.

3. The rate of acceleration is limited by the “traction” of
the driving wheels. This “traction” can be increased by
increasing the weight on a small number of drivers, or by
increasing the number of drivers.

4. The limits of possibilities on the first, or locomotive,
plan are soon reached—by the second, or distributed motor
plan, the limits are far ahead of the necessities, since 100
per cent of the train weight can be placed upon the drivers
if desired.

5. With modern rapid transit, the locomotive system is
and will be a failure. The distributed motor system, on
the contrary, can, and will, revolutionize city traffic.

6. Incidental savings and advantages of great aggregate
value are also found in the improved system—such as
economy in switching, ease in maintaining schedules, sim-
plicity in running branch line service without transfers, and
economy in current consumption.

During the past two years the opinions of engineers
have been completely reversed, and those who laughed at
the idea of there being any economy or advantage in the
distributed motor systems are now their most ardent advo-
cates.

The world is now witnessing in Paris the complete
paralysis of a city transportation system twenty vears be-
hind the times, and which, under the strain of a temporary
increase in traffic due to the Exposition, has wholly
broken down. This result is due less to lack of enterprise
on the part of private capital than to absurd “regulation”
and obstacle making by the French national, and the Pari-
sian local governments. These have madc determiued
and hitherto successful, opposition to the one great im-
provement—electric traction—which would make it possi-
blc to carry ten passengers in Paris where one is now ac-
commodated. Does this seem an exaggeration? We
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have only to point to the history of transportation in New
York City during the past twenty years to see how tremen-
dous has been the increase in carrying capacity which elec-
tricity has brought. We could forgive Paris, however,
for her “conservatism” in not permitting electric railways
to invade her strcets, particularly as the outside world
shares in the beauty of Paris as it is, without suffering
greatly, cxcept for a fcw days or weeks in the year, from
the inconveniences which Parisians themsclves are forced
to stand permanently; but it is more difficult to overlook
the absurdity of the “complet” systcm which paternalism
forces upon its sons and daughters in the mistaken idea
that they are benefited thereby. As this “complet” system
is occasionally held up in American city councils to the ad-
miration of the people in an effort to further “no seat, no
fare” ordinances, a few words as to how it works, both now
and under ordinary circumstances, may not be out of place.

Imagine an omnibus or street railway route passing
from the heart of Paris to a suburb, and lined with little
waiting stations 500 to 1000 ft. apart. A bus takes its load
at the city terminus, the passengers filling all its seats but
five, let us say. Merrily it starts off on its journey, and in
due course of time reaches the first waiting station. There
it finds ten passengcrs anxious to embark. Each of the
ten on entering the station has received a numbered ticket,
and the five only who entered first out of the ten are per
mitted to take the bus. The load is then “comples,” and a
white card bearing that word is hung on the outside. If
at the next station no one wishes to get out, the bus rolls
on, leaving fifteen or twenty disappointed people in its
wake, hoping that they mav be more fortunate with the
next arrival.

Now, in ordinary seasons, when no extra crowds are in
Paris, a way passenger need not ordinarily wait more than
from ten to twenty minutes on the less popular routes for
the privilege of boarding a bus or car, and perhaps during
the lighter traffic hours of the day not even so much. Now,
however. it is a matter of hours, rather than of minutes,
even to secure a seat at the city terminus of thc suburban
lines, while it is utterly impossible at almost any time to get
on board at the way stations othcr than at transfer points.
In a single case recently a trip to the Transportation Build-
ing at Vincennes, and return, required seven hours of wait-
ing and riding together.

What wonder is it, then, that all Paris, native as well as
foreign,hasrisenin arms against the transportation system.
has mobbed the buses, the waiting rooms and the com-
pany’s offices, has refused to submit to antiquated regula-
tions, and is insisting upon better facilities. No such sys-
tem would be tolerated in America for a moment, and if the
experiment should sometime, by some mischance, be tried
in an American municipality, the people would rise in their
majesty after a day’s experience of it, and would demand
as a valuable privilege the right to again hang on to the
much-abused strap, refusing utterly to wait even five min-
utes for a car which is not “complet.”

—
The Starting of Rotary Converters

The incrcasing use of alternating-current transmission
and rotary converters for the delivery of current to street
railway lines warrants a discussion of the special problems

of such work in these columns. The rotary converter,
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while a most satisfactory machine when operating at full
speed, is, so far as its alternating-current supply is con-
cerned, a synchronous motor, and is consequently subject
to the difficulties of starting inherent in this type of ma-
chine. Wherever possible, it is best to start rotary con-
verters as direct-current shunt motors. This, of course,
necessitates some source of direct current other than the
rotary itself, since the latter will not transform alternating
into direct current until it has reached full speed. With a
storage battery such a source is always available, and with
two or more converters in one sub-station any one can be
started by means of direct current after any other is in
operation. With continuous §50-volt copper from one
station to another, the rotaries in a sub-station can be
started up by direct current, transmitted from another sub-
station or from the central power station over the trolley
wires and feeders, the current drawn to start a machine at
the sub-station not being sufficiently large to cause an ex-
cessive drop between stations if there are no cars on the
line trying to start up at the same time. When starting
up in the morning, if direct current is available at one sta-
tion, this is a very satisfactory method, but if a shutdown
occurs during the day this method of starting is likely to
be interfered with by cars attempting to start up at the
same time and pulling down the voltage at the unstarted
sub-station to such an extent that the rotaries cannot be
brought up to speed.

For starting by means of direct current there is required
a starting rheostat in the circuit from the armature to the
direct-current bus-hars, just as though the machine were a
direct-current shunt-wound motor. Generally this start-
ing rheostat is shunted around the necative main switch.
Tn this case the necative terminal of the field of the ma-
chine should be connected to the negative bus-bar and not
to the negative brush of the machine, so that the field mav
oet fnll voltage before current is admitted to the armature.
Bv closine the positive switch, the circuit breaker and the
field switch. the field becomes excited. and hy closing the
path through the startine rheostat and cutting out resist-
ance the armature is hrought up to speed just as is anv
direct-current motor, after which the necative main switch
can be closed, short-circuiting the starting box. and the
machine can be synchronized and switched into the alter-
nating-current circuits in the usual way.

Another satisfactory wav of startine rotarv converters is
to switch them all into circuit hefore the main cenerator is
started. and to excite the field of the latter to full strength
before starting it. in which case the rotary converters will
all speed v in svnchronism with the main eneine and gen-
erator. This requires that the exciter be separately-driven
independently of the main eenerator. This method is ap-
plicable to starting up in the morning, but is., of course,
not applicable to throwing on additional rotaries while the
plant is running. In cases where there is a rotary con-
verter in the central generating station this one rotary can
be started up in the morning in this way, the others in out-
lving sub-stations being started bv means of direct current
from the central rotary transmitted over the trolley wires.

Tf it is necessary to start rotary converters with the gen-
erating nlant runnine at full speed and with no direct cur-
rent available. the above methods cannot be used and some
means must be provided to start them by means of alter-
nating currents at full frequency. Tn general, two meth-
ods are used. TIn one of these, a small starting motor of
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the alternating current induction type, which starts up
readily from a standstill, is coupled to the shaft of each
rotary converter. These starting motors bring the
rotaries up to speed just as would any external source of
power, the rotaries building up their own fields from resi-
dual magnetism, just as do any mechanical-driven direct-
current generators. The rotaries are then synchronized
and switched in to both the alternating and direct circuits
in the usual way. Another method is to start the rotaries
by switching the alternating currents into the arma-
ture through the usual collector rings, the fields of the
rotaries being unexcited. A considerable rush of current
follows, generally much more than full-load current, set-
ting up induction-motor action on the field poles, which
gives sufficient torque to overcome the friction of the ma-
chine and bring it up to speed. If alternating currents at
full voltage are thrown on in this way, the rush of current
is so great as to seriously pull down the voltage, unless the
rotary is small as compared with the generator and line
carrying capacity. For this reason transformers designed
to give an extra low voltage for this purpose and termed
“compensators” are usually put in.

The alternating currents in the armatures of the rotaries.
when these are at standstill or are running at low speeds,
set up alternating magnetism in the field magnets, induc-
ing very high alternating e. m. f’s. in the shunt-field mag-
net windings. The many turns of the shunt winding of a
550-volt rotary will receive such a high e. m. {. in this way
that it is customary to use what is called a “break-up”
switch to separate the several coils of the shunt-field wind-
ing from each other so that the voltages set up in all of
the coils will not be added to each other to strain the in-
sulation at the ends of the winding and cause a breakdown
of the insulation and ground on the frame. The alter-
nating magnetism in the field also sets up an e. m. {. in the
series field coil, which tends to send a powerful current
through the shunt round the series coil. To prevent this
a switch is inserted in this shunt so that it may be opened
at the time of starting.

This method of starting is perfectly satisfactory as long
as the transmission line is supplying no other load calling
for steady voltage. If the rotary converter to be started
is a small one and the capacity of the line and generators is
comparatively great, it works all right; but, otherwise, it
overloads the line, and any other load upon it gets a bhad
drop of voltage. For this reason when there are two or
more rotaries in a sub-station they should be fitted with
direct-current starting boxes. With this means one may
be started in the morning by means of alternating currents
at a time when there is no load to be disturbed; the other
or others may then be started by direct current without
trouble from overload. If there are two or more sub-sta-
tions taking power from one generating station and the
attempt is made to start up in the morning by means of
alternating current applied to the rotaries at full fre-
quency, one sub-station may be synchronizing and another
will throw in and draw such an overload as to pull down
the speed of the generator and prevent the first sub-station
from getting in synchronism. A far better way is to
either start all the rotaries with the generator or to start
one rotary converter at one station by this means or even
by the use of alternating current at-full frequency, and
from this rotary converter transmit direct current to the
other sub-stations for starting purposes.
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Transportation Building at the Bois de Vincennes

[From Our Regular Correspondent.].

Allusion has been made in another artic]e to the startling
contrast between the superb Palace of Transportation on
the Champ de Mars, and the Transportation Building at
the Bois de Vincennes section of the Paris Exposition. In
more than one respect the contrast illustrates the promise
and the performance, the plan and the realization, of this
really great and beautiful World’s Fair. The limited space
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with the additional fact that, up to the middle of June, two
months after the Exposition opened, no transportation
catalogues or lists were obtainable, it will be seen that the
mission of the man bent on studying the subject for him-
self or others is not yet an altogether grateful one.

The Transportation Building at Vincennes is just across
a small lawn from the American Machinery Hall, and is
best reached by taking the steamboat down the river and
the Thomson-Houston street car line up the hill to the main
entrance gate, wheré the line circles. As will be observed.

FRONT OF TRANSPORTATION BUILDING, VINCENNES

on the Champ de Mars and the Trocadero Hill was given
out so lavishly to meretricious, salacious sideshows that
there was no room left for the main Exposition or for ob-
jects of real value and merit. The money available for a
Transportation Building was expended so generously on
the one in which very few appropriate exhibits can be
found that when it came to provide for the overflow, noth-
ing more could be done than to erect the meagre, cheap
sheds which are here shown, and which, as a general thing,

the building is in reality a series of low train sheds. Along
the white front the names of the different countries are
painted, for guidance, and within are a large number of
tracks connecting with the steam railroad network of
France, so that cars, locomotives and rolling stock of
standard gage have been able to come right in and be
switched and shunted into position. For pieces not of
standard gage special sections of track have been set up.
Between the tracks extend long stretches of plank plat-

;
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TRACK ENTRANCE TO TRANSPORTATION BUILDING, VINCENNES

can be reached only after the expenditure of considerable
time, money and patience. Yet even this division, exas-
perating as it is, does not quite represent the confusion and
muddle, for street railway apparatus is to be found—when
found—in no fewer than five different- parts of the show,
and there are not less than six distinct, different sections
in which transportation exhibits, generically considered,
have been placed. There may be more, when all the ex-
hibits have finally got into place. If this is borne in mind,

form up and down which visitors move in inspecting the
exhibits. As a general thing, heavy rolling stock has been
placed at the inner end of each track and the street cars at
the outer or receiving end. Outside the building are other
receiving tracks for freight cars, etc. The United States
has inside the building about 22,000 square feet, of which
16,000 square feet is net, and and a little over 400 feet of
the exterior track.

Outside thé group of electric locomotives, most of which
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are now in position and have had their wrappings taken
off, the most interesting and ambitious exhibit is probably
that which is intended to illustrate the Budapest under-
ground road. Not only is one of the regular cars shown,
but there is a complete cross-section of the road itself, and
one of the neat and pretty stations, with the white tiling,
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one of the regular street cars in use at Temesvar, showing
a very solid vestibule at each end for the motorman; and a
fine Prague trolley car.

The French exhibit of street cars and tramway locomo-
tives is quite extensive, but without a very close examina-
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STEAM LOCOMOTIVE, LYONS-NEUVILLE

stairway, steel columns, platform, etc. The car is also
complete in every respect, and carries its bent-bow trolley,
while the overhead and track wiring and bonding are also
illustrated in detail. If one were to visit Budapest, it
would not be possible to see much more. Incidentally, it
may be mentioned that elsewhere in the building Austria-
Hungary has also two other neat exhibits in the shape of

EXACT REPRODUCTION OF BUDAPEST UNDERGROUND ROAD
AND STATION

tion it is rather hard to say where the distinctive French
part in the exhibit begins and the American part ends.
American trucks and cars of such types as the Brill and
Peckham are freely used in Europe, and not less freely
plagiarized; and on all the newer work the imprint of
American ideals and practice is to be detected, in virtually
every branch of design and operation. There are, how-
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ever, many vehicles unfamiliar to the American visitor, engenders at the courage exhibited in trying to operate a
such, for example, as the steam locomotive from Lyons, or tramway line on a steam road basis, with a complicated
the narrow gage, rack rail electric locomotive from the tariff and all its necessary attendance and bookkeeping.

The I'rench exhibit includes also a number of double-deck

ELECTRIC LOCOMOTIVE FOR HILL CLIMBING, FOURVIERE
OUEST LYONNAIS

cars of different types, for steam, electricity or compressed
air; but these only supplement several shown at the Champ
de Mars, as illustrated in the June JoURrRNAL, or as treated
in detail in a separate article on the Vincennes special trol-

ley road.
—®
Decorative Panels, Transportation Building, Champ de
Mars

Reference was made in the June issue of the STREET
Ra1Lway JOURNAL to the series of decorative panels along
the facade of the Transportation Building, in the Champ
de Mars section of the Paris Exposition. These have at-

BASTILE-PORT RAPP.DOUBLEZDECKER FRIEZE AT ENTRANCE TO TRANSPORTATION BUILDING,
CHAMP DE MARS

Fourviere & Ouest-Lyonnais for very stiff hill climbing. tracted a great deal of attention and admiration, and we are
The tramway car of the Department de I’Aude, for second glad now to be able to show a few of the principal groups
class, is also interesting, if only because of the wonder it relating to recent and relatively modern methods of travel
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and the transportation of freight. No fewer than twenty
of these panels ornament the long front of the building, and
as each is about 15 ft. long and g ft. high, they attest the in-

DECORATIVE PANELS, TRANSPORTATION BUILDING, SHOWING
PROGRESS IN THE SCIENCE OF TRANSPORTATION

dustry of their sculptor, Mr. Allar, even if they were not
wholly successful from an artistic standpoint or from that

STREET RAILWAY JOURNAL.
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of an engineer. But their designer is to be congratulated
on the ease and grace with which he has grouped his fig-
ures and vehicles and given to all of them flowing lines

that not only please the eye, but convey very. forcibly the
sense of activity and movement. The tableaux reproduced
herewith deal more particularly with the achievements of
the past century, and in three of them the omnibus, the
tramway, the trolley car, the automobile and the bicycle
play a very prominent part. As will be noted, the set
shown begins with an abundant use of the power ol man
and beast; but in the finale, the horse has entirely disap-
peared, and the use of the bicycle is attributed solely to
purposes of sport and recreation. Beneath these panels
are twenty colossal figures in high relief, ten each side of
the main portico, of which a view 1s here shown also.
These “heroic” size figures, one on each pillar face, signed
with different names, are intended to represent the motor-
man, the stage driver, the navvy, the signalman, the train
conductor, and others of the leading types of men em-
ployed in the construction and operation of street car lines,
railroads, bridges, etc.: and, on the whole, a most dignified
effect has been happily produced. As a matter of fact,
the Transportation Building is the most elaborately treated
of all the large palaces on the Champ de Mars, if we ex-
cept the Chateau d’Eau, which is not a palace, but a mere
front to the water supply and condensing system cf the
power plant. In fact, the contrast between the handsome
building devoted to transportation in the main Exposition
and the primitive car barns bearing the same designation
at Vincennes could not very well be sharper.
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Third-Rail in the B. & O. Tunnel

After a long and thorough test of the overhead trolley,
the Baltimore & Ohio Railroad Company has decided to
install a third-rail system. The heavy combination of Z-
bars which formed the overhead conductor will be removed
and current for the electric locomotives will be supplied by
a rail running outside the wheel rails. This rail is to be of
the standard A. S. C. E. section and weigh 75 Ibs. per yard.
Four miles of double track will be equipped, extending
from the northern to the southern side of the city of Balti-
more.

According to the proposed plan, in the stations and at
some of the crossings where special precautions are desir-
able the rail is sectionalized electrically. The Murphy
safety third-rail system is here used. To minimize the
danger of shocks to the workmen and others who may have
occasion to use the tracks, the rail is paralleled on each
side by a pine plank set on edge. There is a few inches
clearance between these guards and the rail, and the top
edge of the plank extends a little above the head of the rail.

The insulators consist of blocks of reconstructed gran-
ite. These have vertical recesses to receive a pin on a
malleable iron casting, which forms the base and extends
laterally far enough to support the guard planks. A chair
on which the rail rests is leaded on the top of the granite
block and completes the insulator.

e ——

Transportation Figures at Paris Exposition

The work done by the moving sidewalk and the third-
rail road at the Paris Exposition has been very gratifying
to the management and to the authorities. It appears that
from April 15 to May 13, inclasive, the two systems carried
no fewer than 799,479 paying passengers, of whom by far
the larger number traveled on the sidewalk, although the
trip costs 10 cents while the third-rail fare is but 5 cents.
In the period named, one day was lost, April 21, owing to
an accident on the transmission cables, and there was a
little delay once or twice on the sidewalk due, for example,
to the swelling and binding of some of the moving wooden
platforms after the heavy rains; but in all other respects
both the walk and the road carried their patrons with com-
fort, regularity and safety.

The greatest number of passengers carried in one day
was 75,000, on May 13, when there were slightly over 300,-
000 people at the show and when the time of operation was
ten hours. On Easter Day they carried 61,000 passengers.
The travel increases with the growth of the crowds at the
Exposition, and it would seem that it is safe to count on
handling 25 per cent of all the visitors, for even those who
have once ridden for pleasure come back again and again
to bring friends and to reach different parts of the grounds
quickly. Indeed it is stated by observers that the regular
attendants at the Exposition, in care of exhibits, etc., are
the best customers, using the services as part of their daily
means of transit. We are indebted to M. Maréchal, man-
ager of the two systems, and to Charles Leblanc, general
manager of the Compagnie Generale de Traction, which
is interested in the enterprises, for the above data. It may
be added that the Westinghouse sub-station receiving the
current from the transmission line from Issy les Mouli-
neaux, as described already, is in most satisfactory opera-
tion, and that the duplicate plants in it have been practi-
cally completed. Tests have been made as to the current
used, and will be repeated from time to time. The data
from the sidewalk would show it to be quite economical
of current, with little increase as the load of travel is aug-
mented.
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Double-Cutrent Generators for Electric Railway Service

The Massachusetts Electric Companies, which have
consolidated thirty-eight railroads and two lighting sys-
tems in eastern Massachusetts, propose to reduce the cost
of operation of their extensive system by centralizing their
generating stations. The first move in this direction will
be on that part of their system in and around Salem, and
will be made by the addition of polyphase apparatus to
transmit power from the present Salem direct-current sta-
tion to neighboring towns. Sub-stations will be located
in Wakefield, Essex and Gloucester.

Two 8oo-kw double-current generators will be installed
at Salem, direct coupled to engines, making- probably the
first .case of direct-coupled double-current machines for
railway service in this country. These machines may be
run in parallel with the three 300-kw direct-current ma-
chines now in service at this point, although there is some
doubt as to the advisability of so running them on account
of the disturbing effects of wattless currents on the field
strength of the double-current nfachines. Since this dis-
turbing effect will not be felt on the direct-current ma-
chines, it may affcct the division of the direct-current
load between the two classes of machines. If this is so to
a serious extent, it may be necessary to run the double-
current machines on a separate set of busses and a separate
load from the direct-current machines.

The Massachusetts Electric Companies own the Lowell
& Suburban road with its pioneer polyphase transmission
line from Lowell to Nashua. The new transmission will
be carried out in the same manner to a large extent.

s e———

Street Car Building

(Stephenson Practice.)

BY CHARLES HENRY DAVIS, C. E.

VI.—Assenzbling——(Contimtcd)

In the June issue of the STREET RAILWAY JOURNAL we
gave the details of the bottoms for our two standard cars;
namely, the Boston (closed) and the Brooklyn (open).
Tables Nos. 33 and 34 give respectively the details of
bodies for these standard cars, while Plates V. and VI.
illustrate the various parts. As in Tables 31 and 32, each
distinct part of the body is described, giving the material,
the general dimensions, how made, on what tools and how
assembled, all in consecutive order as each car is built in
the shop. In using these tables they are to be read across
the page line by line as in the case of any book. In column
1 the numerals indicate, in consecutive order, the number
of distinctive pieces; where a letter follows the numeral it
indicates another operation, but not another distinctive
piece. Letters in column 4 are the same abbreviations of
timbers as used on Plates I. and II. These tables are
given on the following seven pages.

*Ppr——

The Toledo Traction Company has just issued a time
table for the running of its cars, in the form of a little
folder, which contains also some particulars of the city, as
well as a handsomely lithographed bird’s eye view of
Toledo, in which the routes of the company’s system are
shown. In this map the site of the Ohio Centennial and
Northwestern Territory Exposition in 1902 is clearly
shown.



TABLE NoO. 33
DETAIL OF SIDES AND ENDS (BoDY) OF BosTON CLOSED CAR, IN THE ORDER OF ASSEMBLING
(25 ft. Body; Car No. 2; Fig. 3; Plates I. and V.)

. ’ 5 DeTtaiLs | ‘
5 =
5 . = - |
= B B[] 5
7|z CEET | =° g 1 : 4
o | = ) | 3 oy - ° : R . . | Tools Usually F.mp]O)'e 3
.2 £ Name of Piece I L‘; 2 = = Dimensions Observations and Particulars of How Used | (Others can be used if convenience
E '3’ ) B2 b= é Name ::3 o or necessity requires)
b 2% ~ 3 T
£ | B o | O R
o j & 3
| | .
() | (2) ‘ 3) ‘ (4) (5) [(6) (7) 1 (8) . (9) ) (10) I (1)
33 8 ‘ Side=posts (Figs. 80, 81) 11002 A. et |l e e e e ‘ .. 51t 11%in, x5 in. x 154 in. Are now (see Td.b/c‘ No. 27 and Plate I17.) laid on one side of the car flooring opposite |
| | . their respective positions ; each one is previously prepared as follows :— |
‘ 1 Gain a 315 x 114 in. x 34 in. For side belt-rail (1015), Figs. 94, 95 | Car gainer
i Gain | b Sin. %2 in. | For side rib-rail (1017), Figs. 99, 100 Car gainer
] 1 Tenon o 154 in. x 1% in. | To tenon into mortise of side-sill, with hole for dowel-pin Car gainer
1 Tenon ’ d | 15 in. x 1 in, | To1enon into mortise of side_top-rail (1003), Fig. 93 Car gainer
! 2 Rabbets e | For the window-sash to slide in, leaving a bead (g) on the outside, called the outside | Routing machine
. I | window-stop (1034). T'here are also
34 |16 Post parting-strips (Fig. 90) 11035 (€, i |} e AN, | .. 2ft.10in.x1{ x S4x % in. | Shown at (1) Figs. %0, 81, screwed to side-posts; they are temporarily attached
j | | | merely to indicate their position, and when the sashes are fitted later they are
secured with 64 No. 7x 7% in. hronze screws
3|16 | Sash parting-strips (Not 11l 1037 B R 2ft. 3in.x Y% in.x i in Nailed to the posts along the rabbet (f) from below the belt-rail to the floor, to guide
‘ | the sash when it is lowered ; they are clearly seen in Fig. 75
36 1§ Side belt-rail (Figs. 94, 95) 1015 A. S E— P — oo |24 ft. T3 in.x4in.x 13{ in, | is now fitted to above side-posts, the gains (a) of the posts interlocking with the
8 Guins ‘ a 15% in. wide | Of (Iﬂe hv];-rai] ; and, being further secured by small wooden wedges, are also screwed | Multiple gainer
through
| " 16 Holes b ! | With 8 No. 14 x 2 in. and 8 No. 14 x 3 in, steel screws to side-posts Borer or multiple spindle drill
1 Rabbet ¢ | 134 in.x Y5 in. Runs the whole length of the belt-rail to receive the convex-panel Molding machine
1 Rabbet d | % in,x 1in. i ‘The whole length of the rail, for the window-sashes to rest on Molding machine
2 Tenons o 3L, in. X215 in | To fit into mortises (a) in corner-posts (1001), Figs. 76 to 79 End tenoner
2% Mortises - 124 1n.x % in. x5-16 in. | On under side of rail for convex-panel ribs {1021), Fig. 86, to tenon into. For securing | Hollow chisel mortiser
) . | belt-rails to corner-posts, see Con. No. 56 ¢
| | |
37 2 Side=post strap-bolts (I'ig. 121) 1501 Wl [ oo | commcocmmccicmaccmeaans s 93 in. x 13 in. | | Are now screwed to side-posts with 16 lag screws 154 in. x I{ in., after which the side-
6 | Side-post strap-bolts (Fig. 125) 1501 Wolo | oo | e e | 9916 x 15 in. § posts are erected upon one of the side-sills, the tenons being well white-leaded
{ before being driven into their respective mortises, the strap-bolts well tightened up
| and the side-posts draw-pinned
3Za 8 Side:posts | 1002 A - N | The other side consisting as above of :—
37b | 16 Post parting-strips 1085 @ o - |
37c | 16 Sash parting-strips 1037 s s |
37d| 1 Side belt-rail 1015 A. - .
37| 8! Side-post strap-bolts 1501 Ww. 1. . o | Ts now put together and similarly erected, after which :—
38 2 . Side rib-rails (Figs. 99, 100) 1017 A - .. R4 ft.T3 in, x 31 x 235 in. | Are screwed to the side posts, and secured with 16 No. 14x2 in. and 16 No. 14x 3 in.
' 1 | steel screws. Each one has:—
8 Gains a 154 in. x 3-16 in. To interlock with corresponding gains (b) of the side-posts Multiple gainer
2 Gains a | MW 3-16 in. To interlock with corresponding rabbets (b) of the corner-posts (1001) End tenoner
27 Gains b | To receive the concave-panel ribs (1022), Fig. 87 Multiple gaincr
1 Rabbet c | To receive the convex-panel (1027) Molding machine
2 Rabbets d To receive the convex-panel ribs (1021), Fig. 86 Hollow chisel mortiser
36 Holes e | For screws to secure side fender-rail (1019), Fig. 101, to side rib-rail Borer or multiple spindle drill
4 Holes f For screws to secure the side rib-rail to corner posts Borer or multiple spindle drill
16 Holes g For screws to secure the side nb-rail to side posts as above Borer or multiple spindle drill
i Rabbet h | Y in. x 3 in. To receive the concave-panel (1028), Fig. 113 Molding machine
‘ For securing side rib-rails to corner-posts. (Sce Con. No.56 d)
39 |42 Convex=panel;ribs (Fig. 86) 1021 A. v || e i e . 17 in. x1% in. x 3{ in. | Each one having:— Shaper "
i 1 Tenon a 1% in.x 14 in. x ‘ To fit into mortises on under side of side belt-rail Double end tenoner and gainer
1 Tenon b 14 in. x % in.x 13 To fit into rabbets (d) of side rib-rail, to which they are screwed with 42 No. 12 x 1 in. | Double end tenoner and gainer
steel screws.  There are altogether 54 side panel-ribs, but the three next to each
i | corner-post are put in later. (See Con. No. 57 a)
40 | 42 Concave-panel ribs (Fig. 87) 1022 A. O . 10in.x1% in. x ¥ in. Each with:— Shaper
1 1 Tenon a | 135 in. x 3 in. To fit in mortises (d) of side-sills (Fig. 32, Plate 1V.) End tenoner
| 1 Hole b For No. 14 x 2 in. screws to secure the ribs to the rib-rails. There are also 54 of these | Borer
} ribs, but the three next each corner-post are put in later. (See Con. No. 57 8)
41 4 Convex-panel cleats (Not T1L.) 1024 A. o | i SRR m i . 16 in. x 125 in. x 1 in. Glued and screwed with 16 No. 12 x 13/ in. screws to the sixth side-post on opposite | Shaper and borer
! ends of the body (2 on each post) for securing the convex-panel splices
42 4 Concave=panel cleats (Fig. 88) 1025 - U R . 10in, x % in. x 1 in. Glued and screwed with 16 No. 12x13 in. screws to the sixth side-post on opposite | Shaper and borer
‘ ends of the body (2 on each post) for securing the concave-panel splices.
43 21 Corner-posts {Tigs. 77, 8) 1001a A. - .. |6ft 1% in.x8% x5 x4in, | And
43a | 2 Corner-posts (Figs. 76, 79) 1001b A. - .. | 6ft.17zin, x87{ x5 x4 in. | Are now set in the side-sill mortises (j), Fig. 33, Plate IV., but not fastened until later.
i (See Con. No. 50 6). FEach one is previously prepared as follows :— N .
| 1 Mortise a 314 in. x 214 in. To receive tenon of side belt-rail (1015) Hollow chisel mortiser
& 1 Rabbet b 3in. x 2in. To interlock with gain (a;) of side rib.rail (1017), Figs. 99, 100 Car gainer )
| 1 Tenon c 317 in, x 114 in. To fit into mortise (j) of the side-sill Double end tenoner and gainer
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|
|
44 4 Post parting=strips (Fig. 91)
45 % Inside wlndow-st(?ps (k ﬁz 92)
46 2 Door-posts (thick) on left hand *
Figs. 82,
47 2 Door=posts (thin) on right hand
(Figs. 84, 85)
48 2 Inside window=stops (Fig. 89)
49 4 End belt=rails (Fig. 120}
o
S0 4 End rib-rails (Fig. 121)
51| ! 2 Door-lintels (Fig. 119)
|
52 ; 4 End window-=lintels (Fig. 118)
58 | 2 End top-rails (Figs, 108 to 111)
|

11035
| 1033

1003

| 1004

| 1033

1016

| 1018

| 1011

1012

‘ 1006

|

|

o0

kot ok 2O ek 1k bk b ok ok ok pd
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Rabbet
Mortise
Mortise

Rabbet
Mortise
Mortise

Mortises

Groove
Rabbet
Rabbet
Mortise

Gain

Rabbet

Tenon
Tenon
Mortise
Mortise
Rabbet
Mortise
Rabbet
Rabbet
Rabbet
Mortise

Tenon
Tenon
Mortise
Mortise
Rabbet
Mortise
Rabbet
Rabbet
) Rabbet
Rabbet
Rabbet
Pocket

Tenon
Tenon
Rabbet
Rabbet
Rabbets

Gains
Rabbets
Mortises

et -ACA-U- | Rt TR o AL
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oo o

a

b
e
d

42% in, x l/in.
I in. x % in.
-16 in. deep
3Y in. x 1} in. x %4 in.
214 in. x 1{ in. x 14 in.
31 in. x 34 in.
13{ in. x 9-16 in. x 1% in.
2in. x % in.
2Y in. x 3% in.

4% in. x %1% in. x 14 in.
5-.1614. deep :

in. x Y in.

7 ft. 07 in. x 3% in. x 215 in.

21 in. x 14 in.
2% in. x %'in.
3% in. x 4 in.

21 in. x Y in.

41 in. x 14 in.
5-16 in. deep
3% in. deep
in. x 3 in.
7 fr. 074 in. x 8% in. x 13/{ in.

2L in, x %4 in.
2% in. x 4 in.
3Y in. x 14 in. |
24 in, x 14 in.

1Y% in. x Y% in.
5-16 in, deep
3 in. deep
Tin, x 3 in.
1in, x 34 in.

2 ft. 154 in. x 374 in, x 134 in.

BY in. x 1Y in,
8Y in. x 14 in.
3 in. deep
in. x %5 in.
2in. x 1% in. x % in,

in, x 174 in.
®in « 1% in.

|
|

2 ft 1%; in. x2in. x1Y in. |
% 7
n. x % 1n, ‘

2 ft. 5n. x 53 in. x 13{ in.
|

2 ft. 5in. x 4% in. x I in.

7 ft. 2in, x 5% in. x 13 in.
3% in. x ¥ in.

. c . |
2in. x1Y in. x 53 in.

2% m.x Y% in.

- ) & y . 2 ) :
In speaking of **right hand” and **left band,” the reader is supposed to be in the center of the car, and in this case looking toward the door.

To receive the end of the side top-rail (1005), Fig. 93

To receive the end of the letter-board (1010), Figs. 96, 97

For the window-sash to slide in

To receive the tenon of the end belt-rail (1016), Fig. 120

To receive the tenon of the end rib-rail (1018), Fig. 121

To receive upper end-panel (1029)

To receive nut of corner-post joint-bolt (1503), Fig. 128

‘I'o receive tenon of end-lining top-rail (4023)

‘['o receive tenons of end-lining middle rail (4024)

To bury the trolley wire in

To receive end window-lintel (1012), Fig. 118

From the top of the post to the belt-rail, to receive the end sash

For sliding-door rear-track (4509)

To receive the end of the end top-rail (1006), Figs, 108 to 111

To receive convex-panel (1027)

‘I'here are also :—

Shown at (t) Fig. 78, and

Shown at (u) Fig. 78, which are temporarily attached merely to indicate their position.
‘With the bead along the outer edge of the post, called the outside window-stop
(1034), they make two grooves, in one of which 1he window-sash slides, and in the
other the window-shade. When the sashes are fitted later, they are secured with
26 No. 7 x 7 in. bronze screws

Are now set in the end-sill mortises (i), Fig, 36, Plate IV., but not fastened until later.
(See Con. No.56 a). Each one has been previously prepared as follows t—

To fit into mortise of the end-sill, with two holes for dowel-pins

To fit into mortise of the end top-rail (1006}, Fig. 108, with two holes for dowel-pins

To receive tenon of end belt-rail (1016), Fig. 120

To receive tenon of end rib-rail (1018), Fig. 121

To receive end of door-lintel (1011), Fig. 119

To receive tenon of door-lintel (1011), Fig, 119

To receive end window-lintel (1012), Fig. 118

For the stationary end window-sash to fit in

I'o receive 1he upper and lower end-panels (1029, 1030)

For the end of the sliding-door top-rack (4508) to fit in

Are now set in the end-sill mortises (j), Fig. 36, Plate IV., but not fastened antil later.
(See Con. No. 56 @). Each one has been previously prepared as follows :—

To fit into mortise of the end-sill, with two hcles for dowel pins

To fit into mortise of the end top-rail (1006), Fig 108, with two holes for dowel-pins

To receive tenon of end belt-rail (1016), Fig, 120

| To receive tenon of end rib-rail (1018), Fig, 121

Not shown, to receive end of door-lintel, corresponding to (e) Fig. 83

Not shown, to receive tenon of door-lintel, corresponding to (f) Fig. 83

To receive end window-lintel (1012), Fig. 118

For the stationary end window-sash to fit in

To receive the upper and lower end-panels (1029, 1030)

For the end of the sliding-door rear-track (509) to fit in

For the end of the sliding-door rear-sheave guide (4515) to fit in

To clear shding-door rear-sheave (4513)

There are also :—

Also shown at (h) Fig. 84, which are temporarily attached to show their position.
When the sashes are later fitted, the window-stops are finally secured with 8 No.
7 x 7% 1n, bronze screws

Each having :—

Tenoned into corner-post mortise (g), Fig. 79

| Tenoned into door-post mortise (c), Figs. 82, 5

To receive the upper end-panel (1029)

For the window-sash to rest on when closed

To interlock with the body end-ribs (1023), Fig. 131 ; these rails are firmly secured and
pinned later, when the whole body framework is thoroughly squared. (See Con.
No. 55 a)

Rach having :—

Tenoned into corner-post mortise (h), Fig. 79

Tenoned into door-post mortise (d), Figs. 82, 85

To interlock with the body end-ribs (1023), Fig. 131 ; these rails are pinned later,
(See Con. No. 55 b)

Each having :(—

'l‘enonedﬂignlo door-post mortises (f), Fig. 83, and gained with door-post rabbet (e),
Fig. 8¢

Tenoned into Jdoor-post mortises, and gained with door-post rabbets of thin door-posts,
Figs. 84, 85, not shown, but corresponding to those of Figs. 82, 83. These are each
pinned to the door-posts with four hickory dowel-pins

Fitted to corner-post rabbets (n), Fig. 79, thick door-post rabbets (g), Fig. 83, and thin
door-post rabbets (e), Fig. 84, to all of which they are screwed with 20 No.
12 x 12{ in. steel screws

In two pieces, spliced, and screwed together with 16 No.14x1% in. steel screws;
each one has :—

Interlocked with corner-post gain (r), Figs. 7%, 79, and secured with 12 No.14x3 in.
steel screws

| To receive the ventilator plain-bottom-rail (2002)

For ventilator end-corner-post (2004) shown in Fig. 107
To receive tenons (b) of door-posts, Figs. &2 to 85, which are draw-pinned

i Double end tenoner and gainer
Double end tenoner and gainer
Routing machine

Hollow chisel mortiser

Hollow chisel mortiser

Planer

Hollow chisel mortiser

Hollow chisel mortiser

Hollow chisel mortiser
Routing machine

Hollow chisel mortiser

Planer

Hollow chisel mortiser

End tenoner

Shaper

Double end tenoner and gainer
Double end tenoner and gainer
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Planer
Planer
! Hollow chisel mortiser
|

Double end tenoner and gainer
| Double end tenoner and gainer
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
| Hollow chisel mortiser
Planer
| Planer
| Hollow chisel mortiser
i Hollow chisel mortiser
| Borer

| Double end tenoner and gainer
Double end tenoner and gainer
Planer

Planer
| Hollow chisel mortiser

! Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer

Double end tenoner and gainer

| Double end tenoner and gainer

Double end tenoner and gainer

Car gainer .
Hollow chisel mortiser
Hollow chisel mortiser

It will then be seen that, contrary to usual custom, the door, when being opened, slides to the right.
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Consecutive Number

2]

55

Hba
55b

B6a
56b
b6c
56d
57

57a
57b
58

b8a

59

60

62

63

66
67
68

69
70

72

Quantity

12
12

E)

WV oo

Name of Piece

(3)

Furring-pieces (Fig. 114 to 11t
Side top=rails (Fig. 93)

End beit-raiis
End riber ils
Door=post strap-bolts (Fig. 1:26)
Door=posts
Corner=posts
Side belt-raiis
Side rib-rails

Body ende-ribs (Fig.
Body end-ribs (Fig,

131)
131)

Convex=panel ribs (Fig. 86)
Concave-panel ribs (Fig. 87)
Side=braces (Fig. 129)

Side top-=rails

Concave=paneis (Fig. 1{3)

Side=siil watersheds (Not 111.)
Linen scrim
Convex=panels (Fig, 107)

Rib-rail watersheds (Not I1}.)
Linen scrim
Lower end-paneis (Fig. 107)

Upper end-panels (Fig. 107)

Linen scrim
Furrilng-pieces (Fig. 117)

Furring=pieces (Fig. 138)
Furring=pieces (Fig. 139)
End top-valances (Fig, 112)
Letter=boards (Figs. 96, 97)

Piece Number
Plates 1. and V.

1035
1005

1016
1018
1504
1003,4

1015

1017

1023
1023

i 1021
S 1022
1026

1005

1028

| 1052
| [
| 10%7
| 1051
1030
1029

1038
1038
1038

1013
1010

1001a,b

Material
See Plates | and II.

| W.1

DEeTAlILS

|

Quantity

Name

(7)
Holcs
Rabbet

Gains
Rabbet

“Reference Letter
Plate V

®%

b

Gains (not marked in i“.)l [&

. 24 ft.8in. x 1814 in.x 1 in,

TaBLE No. 33—Confinued

Dimensions Observations and Particulars of How Used

() (10)

%, in. diam.
3, in. x 34 in.

Fortrolley wirex to pass through

For ventilator end-<ash (4007) to rest on

There are also screwed 10 the end top-rails :—

Of varnous shapes and sizes, also seen in place in Fig. 111, secured with 32 No.
14 x 11, 10, 10 3% in. steel screws, Thes<eare to fasten themﬂde door-head lining to

Are vow adjusted to the side-posis, the 1enons of the latt r entering the mortises on
the unierside of the rails,  They are secured later.  (See Con. No. 58 a). Jach
rail has :—

For 1he lower deck rafters to fit in

To receive 1he letter-board (10101, Figs, 96, 97

For the lower deck cemponnd carlins to fit in |

The body framework is now squared, after which several of the previous operations |
are completed, as follows :— ‘

Are secured to corner and door-posts with 8 hickory dowel-pins  (See Con No. 49)

Are secured 10 corner and door-prsts with 12 hickory: dowe‘-pm< (Sece Con. Ny. 50)

Fastered to door-posts with 8B lug ~«crews 154 1n. x ¥ in,. after which the four

(Con. Nos. 26 47V are bolted to end-sills with above :tnp bolts, and pinned with 8
hickory dewel-pins

(Cosn. Nos. 43, 47 - ) are now pinned to side-sills with 8 hickory dowel-pins. (See Con.
No. 86 for uvmp] tion)

(Con No. 35) are now secured to coiner-posts with 4 No. 14x8 in. and 4 No. 14x 2 in.
steel screws

(Con. No. 38) arc now secured to corner-posts with ¢ No, 14 x 3 in, and 4 No. 14 x2 in.
steel screws, Work then proceeds as follows :—

25 ft. 0in. x 814 in. x 3% in.

l/gm x 1Y in,
$4in. x 14 in.

11y

4 in, x 11{ in, |

1254 in. x 14 in

’(\ 10¥{ in. x 114 in. x 7, in.| And
2 fe. U}’é in. x 114 in. x 75 in. | Fach having :—
2in. x /3 in. To fit into rabbets (e} of end belt-rails (1016). Fig, 120
21in. x 3 in. Lo interlock with gain (c) of end rib-rails (1018, Fig, 121

a

Te interlock with rabb=t (I of end sills (2), Fie. 36, The gain (c¢) of the four shorter
rhs iuterlocks with rabbet (n) ot side-sills (1), Fig. 833. The ribs are secured with
36 No. 12x 1 in. steel screws

Fitted same as the 42 ribs, Con. No. 39, these being the three next to each corner-
post, and secured with 12 No. 12 x 1 in. steel screws

Fitted same as the 42 rih-, Con. No. 40 these being the three next to each corner-
post, and secured with 1‘ No. 14 x 2 in. steel screws

Each with :—

For come\-p-mel ribs; screwed to corner-posts with 4 No,20x5 in. screws to side
rib-1ails with 4 No. 20x 4 in. screws, and to convex-panel ribs with 12 No. 12x1Y{
in. steel screws

(Con. No. 55)are now rinned to side-posts, and fitted and screwed to corner-posts with
8 No. 14 x3 in. steel screws

The body at this stage is accurately represented by Fig. 75

In two preces, spliccd, the splicing being made at’ the side-posts with the panel-cleats
(AU25) (sce Con No g2). T'he p.mel~ after being bent on a former and dried, are
glued whlle leaded, and nailed to the corner and side-posts, the rib-rails, side~sills

+nd panel-riss

(‘lucd to panels and side-sills between all the panel-ribs

Ts now glned to the concave panels, lapping on to ribs. posts, rails and side-sills

In two pleces, «pli ed same as the concave-pane's, They are alsn glued, white leaded
and nailed 10 the corner and side-posts. the belt and rih-rails “and the panel-ribs.
‘T'hey are al-o screwed to corner and side-posts with 100 No. 10 x 1) in. steel screws

Glued to pane s and rib-rails between all the panel-ibs

Is now glued to the convex-p inels, lapping onto ribs, posts and rails

Glued, white-leaded and nailed to the corner and door-posts, the end rib-rails, end-sills
an 1 end-ribs )

Glued, white-lended and nailed to the corner and door-posts, the end belt and rib-rails,
and the panel ribs. They are also sciewed to the coiner-posts with 20 No. 10x 1Y
in. screws

s now elued to the end-panels, lapping onto p- sts, rails. end-sills and ribs

Of various shapes and sizes, as shown, screwed to end mp-uall (1000) with 20 No. 14
steel s-rews ; they are used in connection with the winng

For sliding-door top- track (450%), screwed to end top-rail

For sliding door rear-track (4509), screwed 10 end top-valance (1013)

Glued and nailed to end top-rail, side and door-posts and end window-lintels

~crewed through

To side top-rails with No, 12x1% in. steel sciews, and through

1% in. \%m

17Y% in. x 1'5 1n, x ¥% in.
10in. x1% in. x 3 in.

2ft. ll/m' x 214 x 13{in.
4in. x 34 in.

25 ft.0in. x 1934 in. x 34 in.

654 in. x ¥ in. x 3 in.

654 in. x 11-16in. x 11-16 in.
1ft. 9in. x 2 ft. 414 in. x 34 in,

2ft.2in. x1 ft. 7in. x 34 in.

34 in. thick -
25 ft. 034 in. x 7 in. x 1in.

Tools Usually Employed
(Otheis can be used if convenience
or necessity requires)

(1)
Borer or multiple spindle drill
Shaper

Double end tenoner and gainer

| Molding machine

Car gainer
Car gainer
Car gainer

Car gainer

Borer or multiple spindle drill

rALS)
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60 Holes b To corner and side-posts with No. 12 x 114 in. steel sciews. There are also in each one : | Borer or multiple spind'e drill oy
45 Holes c ’ For scecews to secnre the drip-rails (1014). See Con. No. 75 Borer or multiple spindle drill c
B2 Side fender=rails (Fig. 101) 1019 AL I | . .. | 25ft. 2% in.x3 in, x 1% in.| Screwed to side rib-rails through hol s (e), Fig. 93, 10, with 72 No. 14 x 3 in. steel =
screws
1] 4 En 1 f nder-rails (Fig, 122) 1020 Ay <= .. 12 ft. 6%4 in. x 1% in. x 13{ in.| Screwed to end rib-rails (Fig. 121) with 21 No. 14 x114 in. to 214 in. steel screws S
7 2 Drip=rai s (Fig. 95) 1014 A. - .. | R4ft 9in. x 13 in. x % in. | Screwed throngh (c) Fig. 97 fo letter-boards with 97 No, 12 x 2 in. stec] screws =
ki 4 Corner-post ang'e=-plates (Fig. 127) 1511 wW. I | .. . Screwed to corner post~ and top end-rails with 16 No, 16 x 2% . steel screws i
gl Bel =rail pands (Not 1l1.) 1515 W o d 22 e % in half-round Screwed to side and end belt-ra.ls with 152 No, 12 x 114 in, st-el screws [
7 2 Fender=guards (Not 111.) 1506 WL | .. - 7 in. half-round Screwed to ~ide and end fender-rails with 152 No. 12x 135 in. steel screws { \8
99 | 20 | Convex=panel iron-straps (Fig. 141) | 1507 W. I | .. - 1% in, x 3-32 in. Screwed through convex-panels at each crrner and side-post, between belr and fender- o
| rails. with 160 No. 10x 1% in. stee. screws ; these and the tollowing straps are all i
i leaded before putting on .
80 | 20 | Concave-panel iron-straps (Fig. 142) | 1508 - o N O a0 1% in, x 3-32 in. Screwed through the concave-panels at each corner and side-post, from fender-rail to
| bottom of the paunel, w th 16.1 No. 10x 1Y in. steel screws
81 | 4 | Upper end-panel iron=straps (Fig. 143) | 1509 A28 U R | 1in. x 3-32in. Scrrwe(li to corner posts over the edges of the upper end panels with 32 No. 10 x 1/ in.
stee! screws
82 | 4 | Lower end=panel iron-straps (Fig. 144) | 1510 L5278 SR N - 1% in. x 3-32 in. Screwed to door-p st~ over the edges of the lower end-panels with 36 No. 10x1% in. |
steel screws |
83 | 8 |Corner-post 1 round-moldings (Not 11.)| 103i P. = —_ 11 in. wide Nailed to sides and ends of corner-posts, from belt-rail to end top-valance
84 | 4| Dovr-post !5 round-molainegs (Not 111) | 1032 P. . o 11 in. wide Nailed to door-posts from end top-valance to fender-rail
85 | 4 |Platform step-hanger brackets (Fiz.123)) 1512 O8O (P s Screwed to corn-r posts, side and end-sil's with 44 No, 18 x 13{ in. steel screws, Thev
are al.o further secuted by 4 bolts in holes (a), 6} in. x 13 in., counersunk heads,
which pass rthrough the end-sills and overhang truss.rod anchor-irons. (See Con
" No. 24, Tahle 31)
86 | 4 Corner=post joint-bolts (Fig, 128) 1503 W, T J N . 17in. x % in. Are now wisersed through a hnle in underside of platform step-hanger bracket,
through end sill hele (¢), Fig. 36, Plare 1V.. through side-sill hole tk), Figs. 32, 33,
Plate 1V., and into tne corner-post, being then secuied by the nut inserted in the
. hole (jiin the corner-onst (Fig. 7. 1 his compleres (on. No. 50 & .
5t7 36 Sash-=rests (Not I1l.) 1053 Al e .. 6in. x ¥ in. x ¥ in. Nailed to the bottom of the side--ills for the window-sashes to rest on when lowered
8 2 0verhm(1bz trt;§sptl'od qlt‘lleen-posts 516 (o A RN .. Tin, x 7Y in. x 134 . Screwed to side-sills and secused with 8 lag screws, 215 in. x 1 in. (See Con. No. 24, S
(Fhg. 32, Plate ) Table 31
89| 2 Truss-rods (Not 111.) 515 %280 PO I e 1in. diam. 'n two piece?&, joined together with :— w
90| 2 Overhang truss-rod turn-buckles 518 Mol | co | oo e b ea | 9in. x2Y in. x 2in. ! The cnds o' the rods beir g passed through the anchor-irons (517) (see Con. No. 24, =
(Fig. 32, Plate 1V.) { | Table 31) and secured with nuts, are then passed over the queen posts aud juined
| ‘ { toze her with the tura-buckles, which are screwed up tig it =
91| 4 Seat-ra’l cleats (Fig. 132) 1056 | A, [ Voo | Y in. x 1% in. x % in. | Screwed to corver po ts with 20 No, 10x 214 in steel screws ; a shoulder at the bottom —
| | serves to support the back seat-supporting-rail (1054), Fig. 102 .
92 | 2 Back seat-supporting-rails (Figz. 102) | 1051 . [ oo | 246,53 " x3Y" x1%4" & 54" | Screwed to side-posts and seat-rail cleats with 20 No. 14x 1% in.and 20 No. 14x 214 in. ol
sciews, Fach ralhas:—
{ 1 Shoulder a 13 in x 7% in. . Tts whole iength 1o support the seat-lids (1060), Fig. 136 Molding machine X >
[ 8 Rabbets b 1% in x % in. x % in. | To receive the seat-bearing cross-bars (1059, 'ig. 137 Hollow chisel mortiser [
93| 2 Lock=rails (Fiz, 103) 1055 A . 24 ft 534 in. x 1% in.x % in. | Fach having :— - B o
} 8 4% . x 154 10, x % in, To fit S}de-puds and seat-rail cleats to which they are screwed with 40 No. 14 x115 in. | Car gainer é
| steel screws
94 | 16 Seat-legs (Fig. 134 1058 ‘ A. .. 13% in. x 1% in. x 3{ in. | Fach having:— ) >
9 . ‘ To fit into corresponding holes in the floor and the seat-bearing cross-hars (1059). They | End tenoner and lathe <
~ ! ] c are now glned and driven into the holes in the flooring-boards, after which :—
9% | 16 Seat=bearing cross=bars (Fig. 137) | 1059 A. I .. {153 in. x 14 in. x 1% & S4in.| Fach having :— R (I
| ‘ a 7 in. x % in, Are fit into rabbets (5) of the back seat-supporting-rails (1054), and are then screwed | End tenoner O
to them with 32 No. 10 x114 in screws
| 3 in, x Y in. ‘T'o fit into similar rahbets of the front seat supporting-rail (1057), Fig. 104 End tenoner C
. | 3 in, diam, I (Not seen), o which the top tenon of the seat-leg is driven, being well glued first Horizontal borer ;U
96! 2 Front seat-supporting=rails 1057 | A. R4ft.3%1n. x2in. x1% in. | Each having :— z
(Figs. 104, 105) |
! ‘ 134 in, x 3 in. x 14 in. To receive the tencns (b) of the seat-bearing cross-bars (1039), to which they are | Hollow chisel mortiser >
screwed with 32 No. 10x 115 in. screws | - A =
¥ in. x Y% in. Running its whole length, to receive the seat-lids (1060), Fig. 136 Molding machine .
_ | ! 15 in, x 14 in. Running its whol» length, to secure the froat sea.-supporting-rail facia (4121) Molding machine
9718 Seat=lids (Fiz. 136) 1060 A. & P 2fr, 81 in, x 15in. x 34 in. | Being compose 1 of :
97a] 54 Seat-lid boards (Not [l1.} 1062 P, - 1034 in x 15in. x 35 /0. | Joined together and screwed to
98 | 36 Seut=lid battens Not I1].) 1061 % oo %637 in. x 215 . x % in.| With 216 No, 10 x 3 in, teel screws
9 | 4 Mu =blucks (Fig. 155) 1067 B | 6% in. x 2% in. x % 1n. | Screwed to the fl or near the door-posts
100 4) Door stop-blocks Fig, 140) | 1049 e Screwed to corner-posts with 4 No. 14 x 2 in. screws I
101 | 2 | Plain advertising-rack rails (Fig. 106) l 1069 ) - L 24 fr. 4in. x 434 in. x % in. | Screwed througn i . . .
. 32 Holes a | To side-posts with No, 14 x 2 in. <teel screws, and | Borer or multiple spindle drill
54 Holes b To side top-r+ils with No, 14x 2 in steel screws, Fach one has also | Borer or muitiple spjudle drl.ll
45 Holes c Through which the sciews (¢) (Con. Nos. 72, 75),can be got at without taking down ‘ Borer or multiple spindle drill
th whole 14il
‘ 1 Rabbet d % in. x 14 in. Running its whole length, for the lower-deck ceiling-panel (4075) ) Molding machine
5 5 | 1| Rabbet e Y5 in. x ¥ in. Running its who'e length, for wires to the electiic-bell push-buttons (4538) Molding machine
10:. s Door-=sill plates (Fig. 146) 518 | 1. | .| = Screwrd to end-sills he'ween d..or posts, and secured with 22 No, 14 x1 in. screws
103 | 2 Door guide=plates (Fig, 145) ‘ 1514 rain = - Screwed to end sil s between corner-posts and thin door-posts (1004), and securcd with
6 No, 14 x 1 in, steel screws
Number of Distinctive Pieces.... 71 (Column 1) The body is now ready to receive the roof, for description of which see Con. No. 10y,
Toial Number of Pieces.. 46 ( st 2y Zable No.3s and Plate V11,
Number of Bohs ... ___.. 1 ( ' 6 and1M
Number of Screws (about) <2150 ¢ ¢ 6 and 10)
Number of Nails...........o_.. ?
Total-cuiacon o vics voaa2fOD -

1570)

. \'a!e.—li’leces described under Con. Nos. 91 to 100 are not usually assembled at this staze, but as thev cannot be classified with ** Cabinet Work,”" they are brought in here.  Refererce will be made to them further on when describing other pieces or
operations to which they are accessory.
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30

31

32

34

35

Consecutive Numbe,

5=
£
= Ec
‘5 Ea
‘ = Name of Picce zs
= v
& g3
= 2E
{ =%
—|— R
| (2) (3) (4)
. 4 End center=posts (Figs. 170, 171) 6005
‘ :
12 Post parting-strips (Fiz. 175) | (021
4 False end-posts (Figs. 172, 173) 6004
i
|
2 | End top-rails (Figs. 150, 151,152) | 6006
|
[
! |
v g ! Bottom false-sills (Fig. 161) co11
1 }
2 i Inside end-belt-rails (Fig. 157) | 6007
.
2 | Inside end-bottom-=rails (Fig. 159) | 6009
2 | Outside end=belt-rails (Fig. 158) | 6008

and II

Material

See Plates 1.

(5)

A.
A,

A.

A.

A

TABLE No.

34

DETAIL OF SIDES AND ENDS (BODY) OF BROOKLYN OPEN CAR, IN THE ORDER OF ASSEMBLING

Quantity

B80S et bt ik it

o ol R k0

DEeTAILS

Name

Tenon
Bolt-holes
Rabbets

Tenon
Rabbet

Rabbet

Tenon
Mortises

Mortises
| Mortise
Mortises

Rabbets
Rabbets
Tenons
] Mortises
Bolt-holes
Mortises

Tenons

Gains
Gains

Gains

| Gains

Rabbet

Plate VI.

Reference Letter

x

M-

L=

R -~

o o

Dimensions

19}

| 6. 1154 in. x 354 x 1%, in.

21 in, x 114 in, x 74 in.

5% in. x 115 in. x 15 in.
5% in. x 1% in. x 14 in.

238 in. x 1% x 13 16 in.

31 in. x 1% in. x % in.
23% in. x 1% in. x 15 in.
34 in. diam.

5-16 in. deep

2. 915-16x 75 & 3 x5-16in,

6 ft. 5% in. x 35 in. x 1% in
2in. x 138 in. x 7 in.
5% in. x 14 n. x % in,
5y in. x 128 in. x % in.

g in. x 113 in, x 13-16 in.

16 in, x 134 in. x 13 in.

4 in. x 114 in. x 15 in.

% in. x 114 1n. X b in.

5-16 in. deep

2 ft. 834 in. x 14 in. x 5-16 in.
6 ft. 1137 in. x 454 in. x 13{ in

31 in. x 23 in. x 75 in.
23 in. x 1% in. x Y4 in,

23 in. x 114 in. x 4 in,

114 in. x 2 in. x % in.

2in. x 1% in. x 14 in.

23-16in. x 1 in. x 3-16 in.
1 ft. 8% in. x % in. x 5-10 in
6 fe. 1 in. x 35 in. x 17 in.
3 in. x 3 in. x 1% in.
1% in. x 7% io, x 114 in,
15 in. diam.
14 in. x 7 in. x 11{ in.

6 ft. 1014 in. x 274 in. x 3 in.
13 in. x 38 in. x 273 in.
1% in. x I{ in. x R7% in.
1% in. x I in. x 274 in.

6 fr. 734 in. x5Y in, x ¥ in.
134 1n. x 36 in. x 514 .
1% in. x ¥ in. x 5% in.

174 in. x i in. x 5Y in.

6 ft. 1015 in. x 2% in. x 134 in.
134 in. x 14 in, x 25§ in.
7 in. x I in. x 254 in.

13-16 in, x ¥ in. x 254 in.

7% in. x I in.

(12 benches; Car No. 4; Fig. 5; Plates II1. and VI.)

Observations and Particulars of How Used

_

(101

The assembling of the pieces composing the ends of an open car is proceeded with
independently of the bottom (sec ZTable No. 32 and Plate 117.),and only-when the
end framework or end-bul liead (6001) as it is termed, is completed, as shown in Fig
147, is the buiiding up of the car body as a whole proceeded with. ‘I he pieces of
which the end-bulkheads are composed, and the manner in which they are
assembled, are as follows, all joints being well glued :— £

Each having :—

To tenon into mortise (b) of bottom false-sill (6011), Fig.

For outside end-bottom-rail (6010), Fig. 160, to gain into

For inside end-boitomerail (6009, Fig. 159, to gain into

For outside end-belt-rail (6008). Fig. 158, to gain into

For inside end-belt-rail (6007), Fig. 157, to gain into

For end sub-top-rail (fit!12), Fig. 162, to gain into

T o tenon into mortise (b) on undeiside of end top-rail (6006), Fig. 150

For bolts to secure the end-post strap-bolts (6509), Fig. 191

Running down the post from the gain (f) to the bottom, for the window-sashes to slide
in, leaving beads (j) on the outside, called the outside window-stop. To complete
the groeves in which the 6 end-sashes slide, there are in all:—

Also shown at (k). Fig. 171, screwed to the different end-posts with 60 No. ¥ x 3} in.
bronze screws

Each having:—

To tenon into mortise (d) of bottom false-sill (6011), Fig. 161

For outstde end-bottom-rail (6010), Fig. 160, to gain into

For inside end-bottom-rail 6009), Fig. 159, to gain into

For outside end-belt-rail (6008), Fig. 158, to gain into

For inside end-belt-1ail (G0U7), Fig 157, to gain into

For end sub-top rail (6012), Fig. 162, to gain into

To tenon inio mortise (¢) on under side of end-top-rail (6006), Fig. 150

Running down the post from the gain (f) to the bottom, for the window-sash to slide
in, leaving a bcaJ)\i) on the outstde, called the outside window-stop. Post parting-
strips (6024), Fig. 175, also shown at (j) are screwed to the posts 10 complete the
grooves in which the end-sashes slide.  (See Con., No. 29)

Running from gain (f) to gain (d) on the other side of the post, for the bulkhead-
panel (9043) to fit in

In two pieces, spliced, glued and screwed together with 16 No. 14 x 14 in. steel screws,
each one having :—

To fit into mortises th) of corner-posts (6002), Figs. 148, 149

On underside, to receive tenons (g) of end center-posts (6005) with % in. holes for

61

—

wood pirs

On underside, to receive tenons (g) of false end-posts (6004) with ¥{ in. holes for wood
pins . . . ;

On upperside, to receive tenon of ventilator end-center-post (7006) with { in. hole for
wood pin

On upperside, to receive tenons of ventilator end-corner-posts (¥004) with ¥{ in. holes
for wood pins

For end top-rail tie-plates (6504), Fig. 176

To receive the ventilator end-sign-sashes (9017)

Fach having:—

To tenon into morlises (g) of the corner-posts (6002), Figs. 148, 149

To receive tenons (a) of end center-posts (6005) with I{ in. holes for wood pins

For end center-post strap-bolts (6504), Fig. 191

To receive tenous (a) of false end-posts (6004)

The tenons of the end-posts are inserted in thei1 respective mortises in the end top-rail
and bottom false-sill, and after being squared the end center-posts are draw-pinned

Each having:— ’

One at each end (not seen in the figure) to fit into mortises (e) in corner-posts (6002)

To interlock with gains (e) of the end center-posts (6005) to which they are screwed
with 8 No. 12x 1% in. bronze screws.

To interlock with gains (e) of the false end-posts (6004) to which they are screwed
with 8 No. 12 x 4 in. bronze screws.

Same as outside end-bottom-rails, Fig. 160, each having :—

Onme at each end, to fit into mortises (¢) in corner-posts (6002)

To interlock with gains (¢) of the end center-posts, to which they are screwed with 8
No. 12x1% in. bronze screws

To interlock with gains (c) of the false end-posts, to which they are screwed with 8
No. 12x 1% in. bronze screws

Each having :—

To fit into mortises (d) in corner-posts (6002)

To interlock with gains (d) of the end center-posts, to which they are screwed with 8
No. 12 x1%{ iu bronze screws

To interlock with gains (a) of the false end-posts, to which they are screwed with 8
No. 12 x1% in. bronze screws

Full length for the window-sashes to rest on

Tools Usually Employed

(Others can be used if convenience or

necessity requires)

(1)

Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gairer
Double end tenoner and gainer
Borer or multiple spindle drill
Planer

Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Planer

Planer

Double end tenoner
Hollow chisel mortiser

Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser

Hollow chisel mortiser
Shaper

Double end tenoner
Holllow chisel mortiser

Borer or multiple spindle drill
Hollow chisel mortiser

Double end tenoner and gainer
Double end tenoner and gainer

Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer

Molding machine
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BOSTON CLOSED CAR. (Table No. 33.) !

PLATE V. [Figs. 75 to 146]
DETAILS OF SIDES AND ENDS (BODY) OF

BOSTON CLOSED STANDARD CAR

ILLUSTRATING

STREET CAR BUILDING

(Stephenson Practice)
By

Charles Henry Davis, C, E.




S1REEY RAILWAY JOURNAIL. Jury 7, 1900.]

BROOKLYN OPEN CAR. (Table No. 34.) BROOKLYN OPEN CAR.. (Table No. 34.) BROOKLYN OPEN CAR. (Table No. 34.) +
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PLATE V1. (Figs. 147 to 195]

DETAILS OF SIDES
AND ENDS (BODY)

0 (83T

ILLUSTRATING

Brooklyn Open STREET CAR BUILDING

(Stephenson Practice)

Sta-ndar d Car Charles Henf; Davis, C. E.
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OQutside end=bottom-=rails (Fig. 160)

End sub-top-rails (Fig. 162)

Corner=posts (l'igs. 148, 149)

End top-rail tie=plates ( Fig. 176)

End=vaiance arch pieces (Fig. 153)
End-valance corner pieces (Fig. 151)
End=valance upright pieces(Fig. 155)
End=-valance bottom pieces (Fig. 156)

Corner=post strap=bolts (Fig. 189)
End-post strap-bolts (Fig. 191)

Side=posts (Figs. 177, 178)

Side=post strap=bolts (Fig. 190)

Side top-rails (Fig. 163)

Side sub=top-raiis (Fiz. 164)

Side top=paneis (Fig. 165)
Drip=raiis (Fig. 166)

Seat division=oards (Fig. 167)

6010

6012

6002

6504

6013
6013
6013
6013

6507
6509

6003

6508

6018

6019

6020
GU21

| 6022

R

W T,
W. I,

W

w
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QD ki
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Tenon
Mortise
Mortise
Mortise
Mortise
Rabbet
Mortise
Mortise
Mortise
Pocket

Groove
Chamfer
Rabbet
Rabbet
Bolt-holes
Pocket

Mortise
Pockets

Grooves
Bolt-hole

Bolt-hole
Bolt-hole
Bolt-hole
Bolt-hole
Bolt-hole

Pocket

Grooves
Pocket

l'enons 7
Mortises

Gains

Gains

Gains
Rabbet

TR

6 ft, 734 in. x 51 in. x 3{ in.
134 in. x 34 in‘t x bY in.
11 in. x ¥ in. x5§2 in

c 1% in. x ¥ in. x 5% in,

.. | 6ft. 1134 in. x 31 in. x % in.

o' e
.

6 ft. 5in. x 4in. x 353 in.
21/ in. x % in. x 3354 in.
51 in. x 13 in. x ;% io.
5% in. x134 in. x 34 in.
25 in.x 13{ in. x %% 1n.
27 in. x 13 in. x 3 in.
3% in.x21in. x 14 in.
1Y in. x ¥ in. x 3 in.
3% in. x 234 in. x % in.
2% in. x 2 1n. x % in.
31 in, diam,

14 in. x 4 in.

2 ft. 834 in. x 5 in.x 5-16 in.
654 in. x 1% in. x. 34 in.
34 in. diam.

opg—r eI RO QL0 O

s 43% in. x 1in. x 3-16 in.

_. | Bft.9in. x 314 in. x 34 in.
- 9 ft. x 97 in. x 34 in.

- 11% in. x 2% in. x 34 in.
.. | 5ft.TY in. x1% in. x 3 in.

| 15% in. x 9-16 in.
1014 in. x 9-16 in.

- | 6ft. 5in.x 23 in. x 2in.

a 2Y in. x % in. xR in.
b 21 in. x 34 in, x 2% in.
c 6in. x 34 in. .
d | %in x4 in x 1 ft. 6% in.
e 10% in. x 1 in. x 34 0.
t 315 in. diam.
Lan, x 4 in.
7-16 in. diam.
i 34 in. diam.
j 7-16 in, diam.
I 14 in, diam.
1 7-16 in. diam.
m 3 in. diam.
n
o %g in. x V5 in. x 20 in,

p | 5% 1n. diam. x 7-16 in. deep
11 3-16 in, x 7-16 in.

oo | 26ft, 0in. x 3 in. x2Y iu.
A 2% in. x % in, x 73 in.
- RY in. x 54 in. x 2) in.
b 1% in. x % in.

¢ 1% in. x % in.

d 13-16 in. x 7% in.

€ $%in. x 3 in.

.. |25ft.1134in.x 634 in.x 34 in

. |26 ft, 4in. x511-16in, x 34 in.
_- |26 ft. 3% in. x3Y% in. x 1% in,

a 1% in. diam.

6 fr. 8% in. x 105§ in. x 1 in.

Same as inside end-bottom-rails, Fig. 159, each having :—

To fit into mortises (b) in corner-posis (6002)

To interlock with gains (b) of the end center-posts, to which they are screwed with 8
No. 12x ¥ in. bronze screws

To interlock with gains (b) of the false end-posts, to which they are screwed with 8
No. 12x 114 1n. bronze screws

Each one fitting in gains (f) of the end center-posts, and the gains (f) of the false end-
posts, to which they are screwed with 16 No. 12 x 1% in. steel screws. They
further fit in rabbets (f) of the corner-posts, to which they are also screwed
with 8 No. 12 x1% in. steel screws’

The inside portion of the end-bulkhead framework being put together as described,
and thoroughly squared, it is completed by the addition of

Each having :—

To fit into mortise (a) ot the side-sill, Plate IV., Fig. 49

For tenon (a) of the outside end bottom-rail (6010) to fit into

For tenon (a) of the inside end-bottom-rail (6u04) to fit into

i'or tenon (a) of the outside end-belt-rail (6008) to fit into

For tenoo (a) of the inside end-belt-rail (6007) to fit into

For ends of end sub-top-rail (6012) to fit in

For tenon (a) of the bottom false-si{l (6011) to fit into

For tenon (a) ot the end top rail é(i()f]li to fit into

For tenon (a) of the side top-rail (6018), Fig. 163, to fit into

For curtain edge to fit in when rolled up; there is a counterbore 13-16 in. diam. in
the center 10 receive the end of the curtain-roller and the roller-sockets.

For the curtain-guides to slide in

To take away the sharp edge of the post

For the bulkhead.panel (Y043) to fitin

For side sub-top-rail (6019) to fit in

For bolts to secure corner-post strap-bolts (6507)

{Not secn) at the top on the outside face of the post, similar to pocket (n) of the
side-post, seen in Fig, 181, for guard-rail catch-finger (6513), Fig. 178, to fit in

The tenons of 1 he various end-rails are weil zlued, then inserted in their corresponding
mortises in the corner-posts. and afterward draw-pinned with hickory dowel-pins.
To further strengthen the bulkhead

Are inserted in rahbets (f) of the end top rail, and screwed to it and to the end center-
posts with 16 No. 12 x 1 in. steel screws.

Are now nailed to the end top-rails, end sub-top-rails, corner and end-posts ; how they
are placed may be judged from the full view of the bulkhead as it now appears,
Fig. 147, where the valance pieces make a kind of bead 5-16 in. wide round the
three upper end openings of the bulkhead, to secure the glass for the bulkhead
valance l'ghts

The end-bulkheads are now erected bodily on the car bottom, the corner-post
tenons being driven into the side-sill mortises (12 Plate 1V., Fig. 49, after being
well white-leaded. The two bottom false-sils (6011) are then screwed to the
flooring-boards with 6 No. 14 x2 in. steel screws, while further stability is secured by

Bolted to the corner-posts through holes (o), Fig. 148, with 8 bolts 41{ in. x 5-16 in.,
and inserted in holes (h) in the side-sills, Fig. 49, and tightened up with their nuts

Bolted to the end center-posts, through holes (h). Fig 171, with 8 bolts 244 in. x 5-16 in.,
and inserted in holes (c) cf the bottom false-sills (Fig, 161) and the flooring-boards,
and tightened up with their nuts

The assembling of the preces composing the hody now proceeds as follows :—

Each having :—

To fit into mortises (b) in side-sills, Plate IV., Fig. 49

To fit into mortises on underside of side top-rail (6018), Fig. 163, not seen in the figure

For side sub-top-rail (6019} to fit in

To fit side-post seat-end 1ron-panel (6302), Fig. 188

For seat division-board to fit in

For curtain edges to fit in when rolled up : there is a counterbore 13-16 in. diam. in the
center to receive the ends of the curtain-roller and the roller-vockets

For the curtain-guides to slide in

For reversible seat-back arm-pivot (9503) to hold pillar-handle middle-socket (6512) and
reversible seat-back arm (9503)

For bolt to hold pillar-handle bottom-socket (6513)

For bolt 1o secure side-vost seat-end iron-panel (6502) to side-post

. For sile-post tie-rod (6310)

For bolt to secure side-post seat-end iron-panel (6302) to side-post

For bolt to secure side-post strap-bolt (6508) to side-post, with counterbore 1 in, deep |
for the bolt head. |

For guard-rail catch-finger (6515) to fit in, it is only in the third side-post from each |
end, making 4 in all

For wires to electric push-button (8616)

For electric push-bution (8616)

The mortises (b) in the side-sills, Fig. 49, being white-leaded, the side-posts are driven
in and secured with

Bolted and screwed to side-posts through holes (m), Fig. 181, with 16 bolts 3} in. x
5-16 in. and 16 No. 10x1} in. steel screws; they are inserted in holes (1) of the
side sills, Plate 1V,, Fig. 49, and tightened up with their nuts

Each having :—

To fit in mortises (i) of the corner-posts (6002)

To receive tenons (n) of the side-posts (6003); they are on the uoderside of the rail and
not seen in the higure

For lower-deck compound-carlines (7010)

For lower-deck thick-ratters (1011); these are next the corner-posts

For lower-deck thin-rafters (7012)

Running the whole length for side sub-top-rail (6019) to fit in

These rails are adjusted to the corner and side-posts, and secured with 4 No. 16 x 3 in.
steel screws to the former, and with hickory dowel-pins to the latter

Screwed to side-posts through holes 1a) with 64 No. 12 x [ in. stcel screws, and to
corner posts through holes (b) with 12 No. 12x1 in. steel screws

. Nailed to <ide sub-top-rail (6019)

! Fach having :—

| For piilar-handle top-sockets to fit in; the drip-rails are secured to the side sub-top-rails

‘ (6019) by 98 No. 12 x 12 in, steel screws, screwed through holes (c) in the latter and

throngh the side top-panels into the drip-rail
Adjusted to sidc-posts, and fitted in the mortises (e) of the side-pasts (6003)

Double end tenoner and gainer
Double end tenoner and gainer

Double end tenoner and gainer

End tenoner

Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chise! mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser ’
Hollow chisel mortiser
Borer

Routing machine

Shaper

Planer

Hollow chisel mortiser

Borer or multiple spindle drill

Double end tenoner and gainer
Double end tenoner and gainer
Double end tenoner and gainer
Shaper

Hollow chisel mortiser

Borer

Routing machine
Borer or multiple spindle drill

Borer or multiple spindle drill
Borer or multirle spindle drill
Borer or multiple spindle drill
Borer or multiple spindle drill
Borer or multiple spindle drill

Borer and hollow chisel mortiser

Circular saw
Borer

Double end tenoner and gainer

Double end tenoner and gaioer
Double end tenoner and gainer
Double end tenoner and gainer
Molding machine

Borer

[fo0b1 4 x71nf
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Consecutive Number

(1)
50
b1

53

b4
b5

57

59

60
61
62

63

2
‘g Name of Piece
&
(2) (3) ‘
8 Foot-rall brackets (Fig. 181) |
16 Foot-rails (Fig. 168) \
4

Corner-post seat-end iron-panels* |
Fig. 187)

16 | Side-post seat-end iron-panel *
i (Fig. 188)
1

@

Side=post tle=rods (Not I[l.)

'S

Top=panel corner=plates (tig. 193)
|

i
1 |Sub=top-rail corner=plates (g, 192)
4 Side-sill wear=plates (Fig. 194)

4 Slde-sill wear=plates (Fig. 194)
14 | Side=sill wear=plates (Fig. 104)

16 | Pillar-handle top-sockets éFig. ]86%
4 | Pillar-handle 1op-sockets (Fig. 181 ‘
12 Pillar-handle middle=sockets ‘
(Fig. 182)
2 Guard-rails (Fig. 169)
4 Guard-=rail guldes (Fig. 185)
20 Pillar-handles (Fig. 174)
20 Pillar-handle bottom=sockets |
(Fig. 183) -

8 Guard-rail catches (Fig. 150) 1

8 | Quard-rail wear-plates (Fig. 179)

Number of Bolts _......
Number-of Screws, about.
Number of Nails .......

Number of Distinctive Pieces.
Total Number of Pieces. ...

Piece Number
Plates II. and VI

(4)
6503
6023
6501

6502

6510

6500

6506
5507
5507
5507

6511
6511

6512

6026
6514

6025

6513

6515

| 6516

* These are J. G. Brill Co.’s make.

Material
See Plates 1. and 11.

W. 1.

Bz.

A.

Bz,

286 (¢

. 6 and 10)
6 and 10)

DETAILS
2
-] Name
n
=
(&2
(6) (7)
1 Groove
1 Groove
1 Hole
2 Grooves
(1] Hole
1 Hole
1 Hole
2 Holes
3 Tongues
2 Sockets
1 Hole

TABLE No. 34— Continued

W
]
D . s .
|._‘; Dimensions
o
)
58
| oA
Iz |
g
- |
(8) (9)
a in.x % in. |
e 6 fr 734" x1%" octagonal
d 12in. x % in. |
e | 3 in. diam. ‘
a 129n, x 14 in.
h % in. square
c L; in. diam.
d 9;/; in. square |
e 2% in. diam. |
|
|
|| 7ft. 33 in. x T-16 in. !
- ﬁf/.in.xft%'m.xﬁ'j,\l-l('rin
a 1 in, diam.

.- | 311- 16"\3 5-16"x134"x1-16"

aw 18in. x 204 in. x 3-16 in.
- | 17in. x 2% in. x 3-16 in.
= ‘ 14in. x 2%% in. x 3-16 in. )

| 27 ft. 0 in. x 234 in, x 1% in.

4 ft. 034 in. x 1% in. diam.

oo 121 in X1 inx1 in.x1-16 in,

Inserted in the foot-rail brackets (6503); they are adjusted later.

Observations and Particulars of How Used

(1o
Runs along the top edge for the side-post e rnd to lie in
Bolted to the bottom of the seat division-boa-ds, 1n their centre (6022-, with 8 bolts
2 in, x 35 in., to hold the foot-rails
\See Con. No. 53)

In 2 pairs, each consisting of 3 pieces, shown and marked in the figures (a), (b) and (c),
(b) being the piece next the front or platform, and (a) the piece toward the center
of the car.  The two pieces (a) and (b) are screwed to the corner-posts with 52 No.
14 x 174 in, steel screws, the holes for the screws being under the covering piece (c),
aud fastened to the side-sills thro tongues at the bottom on the otherside of the
panels with 24 lag screws 2 in. x 3% in., after which the covering pieces (c) are
screwed to the corner-posts with 52 round-head, blued-steel screws No. 16 x 1} in.
There are in each :—

In the covering piece (c) for the curtain-guides to slide in

In each panel piece (a) and (b) for seat bolt (9307)

Each having :—

For the curtain-guides to sl de in

For bolt 434 in. long through side post, with round-head ou the outside

Tor side-post tic-rc od (65 0)

Forb 133 in. lang through side-post, with countersunk-head on the inside.

For seat-bo [t (9507)

At (h«, bottom on the inside (not <een\ with holes in 1them for 64 lag screws, 2 in. x % |

, to fasten the panels to the side-sills

(N/’)l ‘seen) cast on the inside of
(6503), Fig. 181, into which the round ends of the foot-rails are inserted, so that
when the p me|~ are fixed and tightened up, the foot rails are held securely in place,
(See Con. No.

Are passed thron;h hole (c) of the side-panel and side-post to and through the opposite
side-post and side-panel, and tightened up with a nut at each end

Screwed to corner-posts, side and end top-panels with 32 No, 10 x 1 in, steel screws.
Each one has

For piatform-hood bracket (7505) bolt

Screwed to cormer-posts, side and end sub-top- rails with 8 No. 10x 1 in. and 24 No.
7 x 3{ in. steel screws

Screwed to side-sills between the seat-end panels and in front of the corner-post
panels with 132 No. 12 x 1 in. steel screws

With 3 ears, and

With 2 ears, fitted to cavities (a) in the drip-rails (6021) and secured with 56 No. 9 x 3{
in. bronze screws ; the 4 sockets with 2 ears being for the cavities at each end of
the drip-rails

Screwed to corner-posts and the second and fourth side-posts from each end, with 12
No. 12 x 1% in. bronze screws, and further secured with the seat-back arm- pivots
(9505) going through holes (h) in the side-posts, Fig. 181, (see Coxn. No. £3) and to
the corner-posts wirh 4 bolts 434 in. x 5-16 in. with round beveled heads on the
in ide and bronze nuts on the outside

Are laid on the pillar-handle middle-sockets, between the side-posts and the pillar-
handles, to which

Have been previously screwed with 8 No. 12 x 1 in. bronze screws, one at each end of
the guard-rails

Are now passed through the pillar-handle middle-sockets, the guard-rail guides, and
their top tapered ends fitted in the pillar-handle top-sockets, and secured in this
position by their bottom ends being fitted in

Which are screwed to the corner-posts with 4 No, 12 x 13{ in. and 4 No. 18 x 13/ in.
bronze screws, and to the side-posts with 16 No, 12 x ]/{ in. bronze screws, and |
furiher secured to the side-posts with 16 bolts 3% in. x 5-16 in, with round beveled
heuls\and bronze nuts, passing through holes (i) in the side-posts, Fig. 181. (See
Con. No. 43)

Screwed 10 the top of corner-posts and each third side-post from the end, over pockets
(n), Fig. 181 Fwe Con. Nos 38, 43), with 32 No. 8 x 55 in. steel screws. When

entrance to the seats is desired, the guard-rajl is pushed up past the spring-finger, |

which then springing forward holds the rail secure;
seats is to be closed, the rail is Jowered to rest on the plllar-handle m1dd1e-<ockets
Are screwed to the guard -rail, with 16 No. 9 x ¥4 in. and 16 No.
screws, where the rail rests on the top catch (6515
The car hody is now readv to receive the roof, which is described in Table 36 and
illustrated by Plate VIII,

Tools Usually Employed
(Others can be u<ed if convenience or
necessity requires)

(1)
Molding machine

the panels. corresponding to the foot-rail brackets

V

Punch

|

\

and when entrance to the |

Tx Y in, bron7e\

o¥9
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Jury 7, 1900.]
LEGAL NOTES AND COMMENTS

Epitep By [. AspinwarLr Hobpce, Jr.,
NEw YorRk Bar*

OF THE

Some Recent Decisions

STOCKIIOLDERS’ LIABILITY

In two cases just decided by the Supreme Court of the
United States, a much mooted question upon which courts
have differed, has been decided, and perhaps in a way
which is binding upon the courts of all the States.

Each State in the Union has a different set of provisions
in its statutes, and some times in its constitution, creating,
restricting, and defining the liability of stockholders of an
insolvent corporation for its debts. In some States, as in
West Virginia, this liability is so restricted as to be almost
obliterated, while in other States, e. ¢., Kansas, the condi-
tions which create the liability are numerous.

The highest courts in many of the leading States have
frequently refused to enforce a stockholder’s liability
against their own citizens when it was claimed that such a
liability arose out of the statutes of another State in which
the corporation was organized.

This policy has been ably defended, and has been as ably
criticised. It would seem that the decisions in the two
cases referred to, (JI"hitman vs. the Bank, advance sheets
S., P. 500), especially the latter, will compel a reversal of
this policy, for the court holds that when the laws of a
State in which a judgment is rendered against a corpora-
tion organized in that State provide that it shall be bind-
ing on the stockholders, the courts of every other State
must give that judgment the same conclusive effect against
a stockholder, who is sued, as if he had been a party to the
action in which the judgment was obtained, and the only
defenses which the stockholder can make are those which
he is allowed to interpose in the courts of the State in which
the judgment against the corporation was rendered. This
would seem to overthrow the rule in such cases as Mar-
shall vs. Sherman, 148 N. Y., 79.

X-RAYS

A novel scientific question has been raised in a recent
case where an application was made to require a plaintiff
in an action for personal injuries, to submit his neck to
the action of the X-rays, in order that the nature and
extent of his injuries might be ascertained. It would seem
that where an examination of the person is allowed by the
court, that certain mechanical devices may be used by the
physician, as for example, a measuring tape, a magnifying
glass, the stethescope, or the various devices used to throw
light into the mouth, the eye, etc., but the court was up
against a new question when it was asked to compel the
plaintiff to allow the physician to use the X-rays. It was
insisted, in support of the particular application made, that
the court should take judicial notice of the fact that ex-
posure to X-rays is not injurious to the subject. While
denying the application on other grounds, the court ex-
pressed a doubt as to whether science is sufficiently far ad-
vanced to justify the court in taking judicial notice of the
claimed harmlessness of the action of the ray. It was held
that the application was not seasonably made, and that it
was affirmatively shown that the person who was to apply
the ray had sufficient knowledge and experience to applyv it
properly.

DAMAGES CAUSED BY DELAY

A case recently decided in England is of interest to the

common carrier and the traveling public. An English bar-

* Communications relating to this department may be addressed to the
Editors, Johnston Building, 30 Broad Street, New York.
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rister sued the Metropolitan Underground Road for the in-
convenience, loss of time and necessary expenditure in cab
hire arising out of the fact that after the defendant’s rail-
way line had become blocked, the company sold him a
ticket and allowed him to board a train, which, after run-
ning a short distance, was stalled. The court held that he
had stated a cause of action, although it was obliged to
deny him relief on the ground that he failed to prove that
sufficient time had elapsed between the happening of the
accident which caused the block down the line and the time
when he purchased the ticket and his train was despatched.

Apparently, the court held that it was the duty of the
common carrier to have proper telegraphic facilities, and
having these, to notify the stations along the line of a
blockade and to refrain from selling tickets or despatching
trains which would only tend to delay its passengers.

SIREET RAILWAYS AND STREET ASSESSMENTS

The street railway companies are liable for assessments
along with the abutting property owners for the cost of
street improvements is a proposition recently reiterated in
the case of Shrevepoit vs. Prescott, 55 La. Ann., 1895. Thie
is in accordance with what appears to be the prcpondcrance
of authority. But the liability of the street railway com-
pany for anything above the nominal amount which may be
assessed for actual benefits conferred upon the company by
the improvement is generally determined by the presence
or absence of provisions in the franchise or contract under
which it obtains the right to occupy a portion of the street,
creating a contractual liability.

It was held in Norwood vs. Baker, 172 U. S., 269, by the
Supreme Court of the United States that any assessment
upon a property owner for improvements which are not
limited to the benefits conferred by the improvement upon
the property was in violation of the constitution of the
United States. This, of course, does not affect the pro-
visions of a franchise which compels the railway company
to pay for street improvements over and above the benefit
they may confer upon the property of the company, but in
the absence of such provision it limits the possﬂ)lc assess-
ment to the actual benefit derived.

It is manifest that the ordinary street improvement, such
as paving or curbing the street does not confer any great
benefit upon a street car line which may be operating in its
center.

CHARTERS, ORDINANCES, FRANCHISES, ETC.

NEW YORK.—Motive Power—Change—Abutting Property—
Required Consent—Commission—Substituted Consent.

Under Laws 1890, chap. 565, sec. 100, providing that any change
in the motive powers of a strect railway must be consented to by
the owners of one-half the abutting property, and in case such con-
sent could not be obtained the determination of a commission
appointed by the general term of the Supreme Court in favor of
such motive power, when confirmed by the court, should be taken
in lieu thereof, and that such consent should be obtained in the
same manner as provided in sections o1 and 94 of the same act,
which sections require that for the construction of a street rail-
way the consent of the owners of one-half “'in value” of the abut-
ting property should be obtained, etc., a petition for a commission
to authorize a change of motive power, alleging that the consent
of the owners of one-half “in value” of the required property
could not be obtained, was not insufficient because it did not show
that the conserrt of the owners of one-half the “lineal front feet”
of such property could not be obtained, since the evident intent of
the Legislature was to conform the practice of obtaining the con-
sent to a change in motive power to that required for the con-
struction of a street railway.—(In re Rochester & L. O. Ry. Co.,
64 N. Y., Suppl., 429.)

NEW YORK.—Pleading—Amendments—Misnomer of
fendant.

1. Under Code Civ. Proc., section 723, permitting amendments
to pleadings upon the trial, or at any stage of an action before
judgment, by adding or striking out the name of a party, or by
correcting a mistake in the name of the party, plaintiff may be
allowed to amend his complaint by correcting a mistake in the

De-
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name of a corporation defendant after appearance, and before
trial.

Same—Waiver of Misnomer.

2. Under Code Civ. Proc., section 1777, providiug that a mistake
m the corporate name of a party to an action is waived unless
the misnomer is pleaded in the answer, or other pleading in
defendant’s behalf, a defendant who has waived sueh mistake by
failure to plead it cannot complain of the allowance of an amend-
ment to the complaint correcting a mistake in the name of a cor-
poration defendant.

Courts—Jurisdiction—Domestic Corporations.

3. The operation of a railway by a corporation within the terri-
torial jurisdiction of the municipal court of the city of New York
is sufficient to constitute a residence by such corporation within
the jurisdiction of said court, under Code Civ. Proc., section 341,
giving the County Courts jurisdiction of actions against domestic
corporations actually located within the county.

Appeal—Issues in Lower Court—Estoppel.

4. Where the cause was voluntarily litigated in the ccurt below
upon the theory that two city ordinances of different years, and
affecting the rights of defendant, were identical, the plaintiff will
not be permitted to claim on appeal that the question of their
identity was not properly raised in the court below because one
of the ordinances was not introduced in evidenee.

Street Railroads—Times for Running Cars—Construction of
City Ordinances. )

5. Rev. Ord. City of New York, 1897, sections 595, 596, requir-
ing city railroad companies “‘not running cars” on the surface
of the streets of said eity to run not less than one car every
twenty minutes between the hours of 12 midnight and 6 o'clock
a. m., under penalty of $100 for every neglect or refusal to comply
with the ordinance, are applicable to a street railroad which did
not begin to operate its cars, nor have any corporate existence,
until the year 1892; said sections being identical with an ordinance
of said city adopted in 1890, before said corporation was “running
cars,” and Rev. Ord., section 785, providing that, in so far as the
revised ordinances are subtantially the same as the ordinances
existing at the time the former took effect, they shall be con-
strued as a continuance of such ordinances, and not as new orai-
nances.

Appeal—Questions Not Raised Below.

6. The claim that Rev. Ord. City of New York, sections 595,
500, in regard to the running of street cars after midnight, do
not apply to defendant, in the absence of proof that it ran cars
or had tracks laid at the time when the revised ordinances took
effect, cannot be made on appeal, when such point was not raised
in the court below. -

Ordinanee Fixing Time for Running Cars—Violation—Evi-
dence. '

7. In an action to collect a penalty of a street railway company
for its neglect to run cars every twenty minutes after midnight,
as required by Rev. Ord. City of New York, sections, 595, 596,
evidence that in 1892, by a consolidation of certain street railroads,
defendant became the owner of the road, tracks, etc., on W.
avenue; that during the daytime of the period in question cars
bearing defendant’s name were run along said avenue, and that no
ears except those bearing the name of defendant were operated
thereon; and that on a day named in 1898, from half-past 1 until
half-past 5 o’cloek in the morning no cars passed a poliee offieer,
whose beat extended along said avenue, is sufficient to support
a judgment for the penalty prescribed for the violation of said
ordinance.—(City of New York vs. Union Ry. Co., of city of New
York, 64 N. Y. Suppl., 483.)

LIABILITY FOR NEGLIGENCE.

NEW YORK.—Negligence—Extent of Injuries—Evidence.

1. Where plaintiff. an aetress, suing for injuries sustained, testi-
fied that on joining her company, some weeks after the accident,
she was so ill as to seldom be able to attend rehearsals, and was
under a doctor's care all the time; that her manager well knew
how ill she was, and that she was finally compelled by sickness
to stop work, it was error to exclude testimony of the manager
as to what he had observed as to her physical éondition during
that period.

Same.

2. Where plaintiff had testified that she was forced to disband
her theatrical company through ill health due to injuries sued for,
and not because of her incompeteney as an aetress, it was error
to exclude the testimony of her manager as to why the company
was disbanded.—(Farrell vs. Metropolitan St. Ry. Co., 64 N. Y.
Suppl., 709.)

NEW YORK.—Negligenee—Instruetions.

1. In an action for injuries caused by plaintiff’s wagon eolliding
with a street car while he was d-iving across defendant’s tracks,
an instruction that if, just before the accident, the wagon was
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driven alongside the track and it was turned into the track in
front of the car, the verdict must be for the defendant, was prop-
erly refused, since the turning into the track might have been
far enough in front of the car to have given the gripman ample
time to stop the car and prevent the accident.

Same—Special Damages—Allegation—When Necessary.

2. Where injuries for which recovery is sought do not neces-
sarily result from those described in the complaint, they must
be alleged as special damages; and an injury to plaintiff’s eye could
not be recovered for on an allegation of injury to the head and
brain, since it did not necessarily result therefrom.—(Geoghegan
vs. Third Ave. R. Co., 64 N. Y. Suppl., 630.)

NEW YORK.—Excessive Damages—Personal Injuries.

Plaintiff, a teacher, was injured by the sudden stopping o
defendant’s street car, on which she was a passenger, the injury
being’a dislocation of a cartilage in each knee, with other injuries
to her body. She expended $1,670 for medical services, and was
confined to her bed about ten weeks. At the time of the trial,
eighteen months after the accident, she could not go up and down
stairs without pain, and, in consequence of her condition, had to
give up her position of general superintendent in a school. Held,
that a verdict of $15,000 should be set aside as excessive.—(Krae-
mer vs. Metropolitan St. Ry. Co., 64 N. Y. Suppl., 619.)

NEW YORK.—Malicious Prosecution—Evidence—Judicial
Proceedings.

An action for malicious prosecution will not lie against a defend-
ant for having illegally arrested plaintiff without a warrant, and
having brought him before a police court, where he is discharged
without the filing of a complaint; an essential element of malicious
prosecution being a commencement of judicial proceedings.—
(Barry vs. Third Ave. R. Co., 64 N. Y. Suppl., 615.) '

NEW YORK.—Personal injuries—Negligence—Evidence.

In an action against a street railroad company for injuries
alleged to have been caused by snow or ice thrown by a sweeper
used by defendant to clear the snow from its tracks, in the absence
of proof that the snow or ice which had caused the injury and
which plaintiff said came from the direction of the sweeper, did
in fact come from the sweeper, and in the absence of proof that
this was the result of negligence which could have been avoided,
a verdict for plaintiff eannot be sustained.—(Connor vs. Metropol-
itan St. Ry. Co., 63 N. Y. Suppl,, 509.)

NEW YORK.—Injuries—Negligence—Conflicting Evidence.”

1. Where, in an action for personal injuries from being struck
by a street car, the evidence, both as to defendant’s negligence
and plaintiff's contributory negligence, is conflieting, and sufficient
to sutain a verdict for either party, a judgment entered on the
jury’'s verdict will not be disturbed on appeal, as not supported
by sufficient evidence.

Same—Speed of Car.

2. Where, in an action for injuries for negligent management
of a street car, defendant claimed that the car was going but eight
miles an hour, and plaintiff had already shown that it took 8o ft.
in whieh to stop it, plaintiff’s evidence that but 12 ft. would be
required in which to stop a properly equipped car going eight
miles an hour was admissible.—(McDonald vs. Brooklyn Heights
R. Co., 64 N. Y. Suppl., 480.)

NEW YORK.—Accident at
gence.

Plaintiff, a motorman, in charge of an electric car, when about
750 feet from a railroad crossing, saw a freight train standing
on defendant’s track about 315 ft. from the crossing. At this time
his car was moving at the rate of 12 miles per hour, and continued
at that speed until within 125 {t. of the crossing, when he discov-
ered that the train was backing toward the erossing and that there
was danger of a eollision. He reversed his power, put on the
brake, and thereby reduced the speed, but could not bring his car
to a stop before reaching the erosing, owing to ice on track, and,
as a result, it struck the train, and plaintiff was injured. Held,
that he was guilty of contributory negligence as a matter of law.
—(Einsfield vs. Niagara Junetion Ry. Co., 63 N. Y. Suppl., 563.)

NEW YORK.—Appeal.

Where, in an aetion against a street car company, defense was
supported by testimony of two <isinterested witnesses, a judgment
for plaintiff will not be held against the weight of evidence where,
in addition to her own evidence, she was entitled to the benefit
of the presumption arising from failure of defendant to produce
its motorman and conductor, who saw the act in question, with-
out sufficient explanation of their absence.—(Staib vs. Union
Ry. Co. of New York City. 62 N. Y. Suppl., 755.)

NEW YORK.—Appeal—Review—Dismissal of Complaint—
Presumption.

1. In reviewing a judgment dismissing a complaint for insuf-
ficiency of evidence, all evidence offered by plaintiff must be taken
as true.

Accident at Crossing—Evidence of Contributory Negligence.

Crossing—Contributory Negli-
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2. A truckman, sceing an electric car standing about 100 ft.
away, drove across the track in front of it, and was struck and in-
jured by it. He had a lantern in front of his truck, throwing the
light forward toward the horses. He did not see the car after he
started to drive across the street. Held, that the question of his
contributory negligence was for the jury.—(Lowry vs. Metro-
politan St. Ry. Co., 62 N. Y. Suppl., 743.)

NEW YORK.—Injuries to Wife—Damages—Medical Attend-
ance—Evidence.

1. In an action by a married woman for injuries, where it ap-
pears that she is living with her husband, and is not possessed of
any private mcans or engaged in any separate business, evidence
of the physician who attended her as to what his services were
worth and what he was paid was incompetent.

Same.

2. In an action by a married woman for injuries, it was error to
permit a physician to testify to plaintiff’s physical condition as he
found it two years after the injury, where it appears that the
physician who attended her at the time of the injury did not dis-
cover the condition subsequently found to exist, and it further ap-
pears that she had, since the injury, given birth to two children,
and that the condition found to exist on the second examination
might have been caused by either of the intervening confinements.
—(Sweeney vs. Union Ry. Co., of New York City, 64 N. Y. Suppl.,

453.)

NEW YORK.—Appeal and Error—Case on Appeal—Insertion
of Evidence.

1. An appeal from an order denying a motion for a new trial on
the minutes raises the questions whether the verdict is excessive or
contrary to the evidence, and hence, where plaintiff recovered for
injuries, he is entitled to have all the evidence showing the extent
of the injury, and the time he was disabled thereby, inserted in the
case on appeal.

Same—Certificate as to Evidence—Review of Facts.

2. A certificate that a case on appeal contains all the evidence,
only has place and effect where it serves as the only notice that
review of the facts is sought, and is therefore unnecessary on an
appeal from a judgment on a verdict of the jury and from an order
denying a new trial, since such an appeal raises the question of the
sufficiency of the evidence to sustain the verdict, and notice of the
appeal is notice that the facts will be reviewed.—(Gibson vs.
Metropolitan St. Ry. Co., 64 N. Y. Suppl., 306.)

NEW YORK.—Attorney’s Lien—Attorney and Client—Fees
of Attorney—Value of Cause of Action—Compromise.

1. Plaintiff in an action for damages agreed to pay his attorney
one-third of any sum for which the cause might be adjusted. A
compromise was made between the parties, by defendant paying
plaintiff a stated sum, and also agreeing to pay plaintiff’s at-
torney any claim or lien on the cause of action which he might
lawfully establish. Held, that the sum paid plaintiff in compromise
was conclusive on the defendant as the value of the cause of ac-
tion, in determining the amount to be paid plaintiff’s attorney by
defendant, and not such sum as might be established by a continu-
ance of thc action.

Same—~Calculation of Fee. -

2. Where plaintiff's attorney was entitled to one-third of any
sum for which the cause might bec adjusted, and it was com-
promised by defendant paying plaintiff $2,600 as a net payment,
and agreeing to pay plairtiff’s attorney the amount due him under
such settlement, the attorney was entitled to a payment equal to
one-third of $2,600 only, and not to a payment equal to one-half
of $2,600, though, under his original agreement with plaintiff to
receive one-third the amount recovered, his fee would be equal to
one-half the net amount received by plaintiff.

Attorney’s Fees—Stipulation—Summary Proceedings.

3. Code Civ. Proc., Sec. 66, as amended by Laws 1899, provides
that an attorney shall have a lien on his client’s cause of action,
and that the “court upon the petition of the client or attorney may
determine and enforce the lien.” Held, not to give the court juris-
diction by summary order to enforce a compromise stipulation be-
tween plaintiff and defendant whereby defendant agreed to pay any
lien which plaintiff’s attorneys might establish on plaintiff's cause
of action.

Same—Attorney’s Lien—Enforcement.

4. Where plaintiff’s attorney had a lien on his client’s cause of
action, and the case was compromised by defendant making
plaintiff a cash payment and promising to pay plaintiff's
attorney the amount of his lien, which he afterward refused to do,
the attorney had the right to proceed to judgment in the action
for the protection and enforcement of his lien.—(Pilkington vs.
Brooklyn Heights R. Co., 63 N. Y. Suppl., 211.)

NEW YORK.—Attorney and Client—Attorney's Fees—Sum-
mary Proceedings.

A summary proceeding will not lie to enforce an agreement
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whereby a defendant, as part of a compromise, promised to pay the
plaintiff's attorney his costs and fee.—(Schriever vs. Brooklyn
Heights R. Co., 63 N. Y. Suppl., 217.)

NEW YORK.—Negligence—Driving in Front of Street Car.
Where plaintiff saw a street car approaching about 250 ft. away,
and drove on the track in front of it for a considerable distance,
making no attempt to observe its approach, and his wagon was
struck by the car as he was turning oft the track, he was guilty of
negligence.—(Pechesky vs. Mctropolitan St. Ry. Co., 62 N. Y.
Suppl., 478.)

NEW YORK.—Infants—Sui Juris—Negligencc.

1. A g-year-old girl testified that on stepping from the curbstone
she saw a street car coming toward her; that she looked up be-
cause she thought she might get run over if she did not look; that
she knew the car was a dangerous thing; that when she saw the
car coming she thought she could get across; and that, as she
stepped over the first rail, she knew nothing more. Held, that
she was sui juris.

2. Evidence—Presumptions. Where a child was injured at a
crossing by a street car, and the motorman was not called as a wit-
ness, it raises a presumption of his negligence.

3. Injury to Pedestrian. Plaintiff, 9 years old, attempted to
cross a street in a well settled portion of a city, at a crosswalk,
in front of a car about 127 ft. distant. When the motorman saw
her, he brought the car to a standstill within 10 ft. or 15 ft. of the
crosswalk where she was struck. Held, that the refusal of an in-
struction which assumed that there was nothing in the situation
to justify her in the belief that the car would be brought under
control before it arrived at the walk was proper, as at variance
with the evidence.

4. Trial—Instructions. A refusal of a request to charge, where
the court had already charged the matters requested so far as they
were established by the evidence, was not error.

5. Contributory Negligence. Plaintiff’s failure to defer crossing
until the car had passed, or to continue to watch the car, did not
constitute contributory negligence as a matter of law, but was a
question for the jury.—(Hicks vs. Nassau Elec. R. Co., 62 N. Y.
Suppl., 597.)

NEW YORK.—Collision—Action for Injuries. Plaintiff could
not recover for injuries resulting from his wagon being struck by
defendant’s cable car, where hc saw the car in time to stop his
wagon, but miscalculated the distance, and attempted to drive in
front of the car.—(Petri vs. Third Ave. R. Co., 62 N. Y. Suppl,,

315.)

OREGON.— Pleading — Speed — Regulation — Ordinance —
Amendment—Evidence.

1. Where a complaint to recover for the death of a minor child
alleged that defendant was operating its street car at a dangerous
and reckless rate of speed, there was no abuse of discretion in
allowing an amendment that such a rate of speed was in excess of
that permitted by a city ordinance.

2. Evidence of particular instances in which street railway cars
were operated at a given speed is not admissible to show the speed
of a car at the time of a collision with a child—(Wade vs. City &
Suburban Ry. Co., 50 Pac. Rep., 875.)

PENNSYLVANIA —Collision With Vehicle—Contributory
Negligence.

I. A driver on a narrow strect, only 20 {t. wide from curb to
curb, on which there were two tracks of an electric street railway,
was overtaken by a car going in the same direction as he was driv-
ing. He turned onto the other track, driving along it up a hill.
When the car approaching him from behind was beside his wagon,
another car came suddenly into view from the other side of the
hill, in front of him on the track on which he was driving, and ran
into him. Held, that the driver was not guilty of contributory
negligence, as a matter of law, in not stopping and waiting until
the first car had passed him, and then returning to the track which
he had left.

2. By the necessity of turning out of the track, the driver was
suddenly placed, without fault on his part, in a position of danger;
and, in his effort to extricate himself, he could not be held to the
use of the best judgment.—(Cannon vs. Pittsburg & B. Traction
Co., 44 Atl. Rep., 1080.)

PENNSYLVANIA.—Injury to
History of Case.

1. Nothing should be stated in the history of the case not justi-
fied by the evidence.

2. The motorman, on discovering a boy on the step of the plat-
form, should stop, and take him inside, or put him off; and his
negligence in not doing so, intensified by his knocking on the win-
dow and kicking on the closed side, manifestly frightened the boy.

PENNSYLVANIA.—Collisions—Negligence. Where the speed
of a street car is not unreasonable, and the motorman spares no
effort to check it, so as to avoid collision with a person, who,

Boy—Negligence—Briefs—
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while proceeding near the track, suddenly attempts to cross ahead
of the car, the company is not negligent—(Sauers vs. Union
Traction Co., 44 Atl. Rep., 917.)

PENNSYLVANIA.—Tipping Over
dence—Instruction—Damages—Pain.

1. The question of negligence, where the trolley of a car left its
wire, struck a span wire between two posts, and pulled one
of them down on plaintiff, is for the jury, it depending on whether
there was a useless and abandoned wire forming a loop on the span
wire, in which the trolley caught, though only one person, who
was not a dull or unveracious witness, testified to its presence,
while the superintendent and several of the employees of the com-
pany testified that the loop was not there at the time of the acci-
dent.

2. An instruction authorizing an allowance in damages for pain
and suffering, by way of compensation, is not error; there being
no suggestion that pain and suffering had a positive price or mar-
ket value.—(Bamford vs. Pittsburgh & B. Traction Co., 44 Atl
Rep., 1068.)

PENNSYLVANIA.—Moving Disabled Trolley Car—Negli-
gence—Damages—Pain and Suffering.

1. Where the trolley of a disabled car, which was being pushed
by another car, jumped its wire, striking and breaking a cross
wire, thus causing the accident to plaintiff, the question of negli-
gence is for the jury, on testimony that the proper course was to
tie down the trolley of the disabled car, and that the conductor
thereof was told by the conductor of the other so to do, but refused
or neglected.

2. Pain and suffering are a distinct item for which damages may
be awarded in a personal injury case.

3. The Supreme Court will grant a new trial on the ground of
excessive damages, under Act May 20, 1891 (P. L. 101), only in
very clear cases of wrong or injustice, which the court below
should have remedied.—(Schenkel et ux. vs. Pittsburgh & B. Trac-
tion Co.)

PENNSYLVANIA. — Collision — Contributory Negligence.
Plaintiff’s team being struck by a car on the down track, coming
from the direction in which he had been going on the up track,
just as he turned onto the track, and the testimony being merely
that he did not see or hear, and not that he looked, and it being a
clear day, and manifest that he could have seen it for a long
distance away if he had looked, contributory negligence prevents
recovery.—(Bolhmer vs. Pittsburgh A. & M. Traction Co., 45 Atl.
Rep., 120.)

PENNSYLVANIA —Contributory Negligence. Plaintiff is
guilty of contributory negligence where, after stopping his horse
10 ft. or 12 ft. from a street car track, whence he could see one-
fourth of a mile, and seeing no car, he attempted to go forward,
but, on finding his team stalled, backed up 10 ft. or 12 it., and then
went forward with a spurt, not looking again, with the result that
he was struck by a car.—(Kern vs. Second Ave. Traction Co., 45
Atl. Rep., 125.)

PENNSYLVANIA.—Injury to Person in Street. Nonsuit is
properly granted in case of one who, though sceing a car on the
track, attempted to cross, she testifying that as she went to the
edge of the track she saw the car was moving, and that the dasher
was in front of her, and that she was at the side of car when struck
thereby, as she must have been struck by her coming in contact
with the car by her voluntary act—(Walsh vs. Hestonville M. &
F. Pass. R. Co,, 45 Atl. Rep., 322.)

PENNSYLVANIA.—Action for Personal
tions—Damages.

1. In an action against a railway company to recover for per-
sonal injuries alleged to have been occasioned by its negligence, it
is not error to state to the jury that it was defendant’s duty to fur-
nish reasonably skilled and competent men to operate its cars,
and “that is just where the plaintiff claims the defendant failed in
its duty.”

2. In an action against a railway company to recover for per-
sonal injuries, an instruction authorizing the jury, in assessing
plaintiff’'s damages, to consider the expenses incurred as a con-
sequence of the injury, the inconvenience and suffering naturally
resulting from it, and the loss of earning power, whether tem-
porary or permanent, consequent on the character of the injury,
without explanation of the evidence or law applicable to- either
item, is inadequate.—(Todd vs. Second Ave. Traction Co., 44 Atl.
Rep., 337.)

TENNESSEE.—Personal Injuries—Accident Between Cross-
ings—Right of Way—Res Geste—Credibility of Testimony.

1. Plaintiff, who had been struck by a street car, testified in an
action for damages therefor that he did not look and listen before
attempting to cross the track, but in a second trial he testified that
he did so look and listen. Held, that the jury, and not the court,
must determine the credibility of his testimony.

Post—Negligence—Evi-

Injuries—Instruc-
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2. The plaintiff was struck by a street car, and abou: fifteen
minutes was occupied in extricating and caring for him at the place
of the accident, when the motorman stated that he saw plaintiff, but
thought he would get off the track. Held, that the statement was
no part of the res geste. y

3. Between street crossings, a street railroad company’s right of
way 1s superior to, but not exclusive of, the right of a pedestrian.
—(Citizens’ St. R. Co. vs. Howard, 52 S. W. Rep., 84.)

UTAH.—Personal Injuries—Liability—Negligence—Custom—
Instructions—Reasonable Care.

1. However unusual the method of a common carrier, such as a
street railway company, in starting its cars, if that method is dan-
gerous, and its use violative of the high degree of care which the
carrier is required to observe regarding its passengers, and in the
use of that method a passenger is injured, the carrier is liable.

2. In an action for damages for personal injuries alleged to have
been caused by the defendant starting one of its cars, on which the
person injured was a passenger, in a reckless, careless, and negli-
gent manner, the question for the jury is whether or not in this
particular instance the car was started in a negligent, dangerous,
or improper manner; and an instruction which, in effect, charges
the jury that, if the officers of the defendant, by experience, were
satisfied in their own minds that the method used in starting the
car was reasonably safe, defendant would not be liable, is erro-
neous.

3. In such a case, an instruction that ‘“the defendant, being a
carrier of passengers for hire, the law imposes upon it a reasonable
degree of care and foresight to prevent injuries to persons lawfully
traveling in its cars,” is defective in not defining to the jury what,
under the law, a reasonable degree of care is.—(Dickert vs. Salt
Lake City R. Co., 50 Pac. Rep., 95.)

UTAH.—Damages—Personal Injuries—Evidence—In Rebuttal
—Contributory  Negligence—Instructions—Negligence—Further
Instructions.

1. In an action for damages for personal injuries caused by be-
ing run into by a street car, it is proper for plaintiff to prove in re-
buttal a statement made by defendant’s witness, who was motor-
man, immediately after the accident, at the place where it occurred,
and in the presence of plaintiff and defendant’s agents in charge
of the car, which statement is inconsistent with the testimony of
such witness from the stand.

2. Although plaintiff may have been negligent, yet if neverthe-
less the defendant could, by the use of proper and ordinary care,
have prevented the injury, an instruction that “if in the hurry of
the moment, or in a moment of forgetfulness, the plaintiff at-
tempted to cross the track, without exercising that care which a
man of ordinary prudence ought to exercise under the circum-
stances, he was guilty of contributory negligence, and cannot re-
cover,” is properly refused.

3. In such a case, an instruction that “if you believe from the
evidence that the defendant’s motorman had the least opportunity
to avoid the accident after the negligence of the plaintiff, and failed
to use all reasonable means to avoid the same, the defendant would
be guilty of negligence, and would be liable,” is properly given.—
(Shaw vs. Salt Lake City R. Co., 59 Pac. Rep., 552.)

VIRGINTIA.—Street Railway Crossings—Injury from Low
Trolley Wire—Contributory Negligence.

1. Where plaintiff, a brakeman on a railroad crossed by an elec-
tric street railway, knew that the trolley wire sagged so low that
it was necessary to stoop in order to pass under it with safety
while on the top of the car, his ignorance of the danger attending
contact with an electric wire in no way excused his fault in failing
to exercise that reasonable care which would have enabled him to
pass beneath the wire with safety.

2. An instruction that, though plaintiff was guilty of negligence
that contributed to the accident, he could recover if the defendant,
the street railway, could have, by ordinary diligence, avoided the
accident, was not applicable to the facts.

3. Where a brakeman on a railroad crossed by defendant elec-
tric street railway attempted, in the performance of his duties, to
pass from one car to another, while passing under the defendant’s
trolley wire, and was struck by the wire, which sagged to within
a few feet of the top of the car, he cannot recover for such injury,
though the defendant was negligent in so maintaining its wire
over the railroad.—(Danville Street Car Co. vs. Watkins, 34 S. E.
Rep., 884.)

VIRGINTA.—Action for Injuries—Trial—Instructions—Objec-
tions—Waiver—Pleadings.

1. Where the evidence in an action for injuries caused by de-
fendant’s alleged negligence in running its electric cars was con-
flicting, an erroneous charge that plaintiff was entitled to recover
if her injury “was caused by defendant’s servants,” and without
want of ordinary care on her part, was not cured by a subsequent
correct charge that the mere fact that the injury was caused by
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defendant’s car would not entitle her to recover unless it was also

shown by a preponderance of evidence that defendant was negli-
ent.

¢ 2. It was error to charge that though plaintiff, in stepping on the

track, failed to look and listen, she could recover, if by looking or

listening she could neither have seen nor heard the approaching

car, where there was no evidence on which it could be predicated.

3. An objection that an instruction assumes facts not in evidence
is waived where instructions given at the request of the objecting
party assume the same facts.

4. A complaint which alleges that plaintiff was struck by de-
fendant’s electric car while she was on the track, “upon which
she had just stepped,” is demurrable, since it conveys the idea that
the collision was simultaneous with the plaintiff’s act in stepping
on the track, and therefore shows contributory negligence.—(Rich-
mond Traction Co. vs. Hildebrand, 34 S. E. Rep., 833.)

PATENT DECISIONS

Patents—Validity and Infringement—FElectric Railway Contact
Devices.—The Anderson patent, No. 412,155, for an improvement
in electric railway contact devices, consisting substantially in inter-
posing metallic spring brushes between the forks of the trolley arm
and the hub of the contact wheel, so as to encircle the spindle and
bear upon the end of the hub, for the purpose of transmitting the
current from the wheel to the trolley arm, construcd, and held to
show meritorious and patentable invention over the prior devices
of the Heysinger patent, No. 395,607, and the Vandepoele patents,
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Nos. 396,310, 307,451 and 408,638; and also field infringed.—(Gen- -

eral .Electric Co. vs. Rahway Elec. Light & Power Co., 96 Fed.
Rep.. 464.)

PATENT DECISION.—Patents — Infringement — Trolley
Tracks.

Claim 1 of the Coburn patent, No. 365.240, for an improved
trolley track, as narrowed by amendment. while the application
was peuding in the Patent Office, to meet the objection of want
of novelty and invention, covers only the specific device described,
which consists of a tube “having the lower edges curved in to-
ward the median line, and then turned upward, so that the bottom
of the tube has a rounded trough at each side of a longitudinal
central opening,”’ and is not infringed by a tubular track similar in
other respects, but having the sides turned in at right angles,
leaving a flat surface for the track on each side of the opening, and
fairly adapted to rollers with flat faces.—(Coburn Trolley-Track
Mifg. Co. vs. Chandler et al., 97 Fed. Rep., 333.)

+Po—-

The Manhattan Railway Company, of New York, in the build-
ing of its mammoth steam-elcctric power station, has awarded to
the Harrisburg Foundry & Machine Works, the contract for the
engines to opcrate the exciter dynamo in its new Seventy-seventh
Street power house. Ordinarily an order for engines simply to
operate exciters would be a small affair, but in this case, on ac-
count of the huge proportions of the plant, it amounts in the ag-
gregate to 1600 hp, quite a power plant in itseli. This was an
order that attracted unusual attention among both uscrs and build-
ers of engines, for the new station, where the engines are to be
installed, is designed to be second to none in the completeness of
its equipment, and no pains were spared in the selection of the
very best machinery of all types for the various services required.

The exciter engines are four in number, each of 400 ihp capacity,
each direct connected to a 250-kw direct-current dynamo of the
Westinghouse Electric & Manufacturing Company’s make. These
dynamos have eight poles, are wound for a 1000 amps. at 250 volts,
and are guaranteed for an efficiency of 93 per cent.

The Harrisburg engines are of the tandem compound type, the
cylinders being 14 ins. and 25 ins. diameter by 18 ins. stroke. They
are to operate at a speed of 200 r. p. m., with 150 1bs. steam pres-
sure condensing.

SRS o 7 S
Improvement in Bergen County.

The opening of the new Hackensack line of the New York &
New Jersey Railway & Ferry Company, the new name of the
Bergen County Traction Company, was chronicled in the issue of
the STREET RAILWAY JOURNAL for June 23. The company is also
making a number of additions to its power station and rolling
stock. In the power station, which is at Edgewater, the company
is placing two new battcries of boilers of 750 hp each, or a total of
1500 hp, together with a new generator of equal capacity. This
gives an additional power greater than thje entire output of the old
plant. The boilers will supply the necessary steam for a cross-
compound Hamilton-Corliss engine of about 1500 hp. The com-
pany also contemplates making a further increase uext December.
This would have been done at the present time, but for the in-
ability to secure machinery from the manufacturers.
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New Publications

Historic New Hampshire. 62 pages.
Hampton and Amesbury Street Railway Company.
trated.

This interesting pamphlet contains much historical information
regarding the territory covercd by the lines of the company, and
describes in a pleasant manner the various “sights” which may be
observed by the passengers on the road, Although intended
primarily for these patrons, a complete, illustrated description of
the power plant, etc., is given at the end. Numerous hali-tones
are distributed throughout the text, and a map of the railway is in-
cluded.

Trolley Trips In and About Fascinating Washington. By Kath-
arine M. Abbott. Published by J. F. Jarvis, Washington,
D. C. 127 pages. Illustrated. Price 10 cents.

This entertaining little book is quitc a complete guide to the
public buildings and other points of interest around the capital, as
well as being very useful to those who wish to find the pleasantest
and most convenient way of getting around. The principal goals
of the sightseer are well illustrated and described. In the back is
found a folding map of the city with thc various trolley lines desig-
nated thereon, and the back cover contains a map of the city and
suburbs.

Railroad Construction, Theory and Practice.
Webb. Published by John Wilcy & Sons, New York, 46
pages. Illustrated. Price $4.00.

Intended for a text-book and not a reference book, this volume -
is perhaps of less value to the practical engineer than to the stu-
dent; but it may well find its way to the engineering office on ac-
count of its concise explanations and numerous references to orig-
inal scientific papers. The parts of the book devoted to practice
have necessarily been largely taken from such papers, and, with
possibly the single exception of the chapter on tunnels, represent
the most modern methods and figures. [t is unfortunate that
nothing is said about track in paved strects and bonding, although
the subject of street railways is not supposed to be covered. The
last quarter of the book is composed of tables, and an ingenious
cardboard slide rule is found in a pocket on the inside of the back
cover. The slide rule is intcnded for the computation of compli-
cated earthwork problems, but the author fails to warn the student
against too free a use of it in actual calculation. Many of the
tables have been specially computed, and their excellent typo-
graphy makes them a feature of the volume.

Modern Electric Railway Motors. By George T. Hanchett, M. E.
Published by Street Railway Publishing Company, New York
City. 200 pages. Illustrated. Price $2.00.

This book relates entirely to the description, design and man-
agement of electric railway motors, the author assuming from the
first that the elemcnts of clectricity and magnetism have been pre-
viously understood. Although, perhaps, not intended primarily
for a text-book, the arrangement is such that it would prove satis-
factory in class-room work. The subject is treated in a strictly up-
to-date manner, the latest apparatus, both American and foreign,
being described, as well as a few of the older motors which are
still in use. The excellent educational method of comparing the
advantages and disadvantages of each set of systems or apparatus
as it is explained is pursued throughout the work, and all abstract
descriptions of the various types of fields, armatures, etc., are in-
variably followed by references to actual machines, thus fixing in
the mind of the reader their application. The chapter on manage-
ment and repair contains many useful hints for the car house and
shop; and that on design, with its complete calculation for a mod-
ern type of motor, although necessarily not exhaustive, will be
found of service to those entering this ficld. A folder in the back,
giving authentic dimensions and other important data of all the
best makes, will be welcome to both manufacturer and railroad
man. The illustrations are numerous and good, and what is said
is well said.

Published by the Exeter,
Tllus-

By Walter Loring

AT

As an evidence of progress in Western engineering, it may he
noted that the city engineer of Chicago recently placed with
the Bethlechem Steel Company an order for a hollow-forged shaft
to replace a brealkkdown in the North Side pumping station at that
city. The new shaft, which measured 13 ft. 814 ins. in length, 19
ins. in diameter, and weighed close to 10,000 lbs., was booled on
May 30, and, under special emergency instructions, was hollow-
forged, annealed and rough-machined in time to go forward
June o.

Many of the power stations in Chicago and other Western
cities are cquipped with shafts of this description, but this is the
first time a hollow forging has been specified for water works en-
gines in that section of the country.



652

Steel Rolling Doors

The cuts on this page illustrate a type of door which is
peculiarly adapted to requirements of a car house. The manufac-

turers have increased its value for such uses by the addition of
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which are connected by means of a wire running around the roller
on which the door is coiled, and through a hole in the wall of the
building. When the door is open the angle bar '(b) fastened at
right angles to the lowest segment fits over the guides (g, @), and
forms a continuous path on which the trolley may run. To re-
move the strain from
the blocks (¢, ¢) guy
wires, with turn
buckles, are run out a
few feet to the trolley
wire from the wall.
The roller for the
door is supported on
strong brackets, and is
revolved by means of
an endless hoist chain
and train of gears. As
the sides require only
a small groove to run
in, every portion of the
space is economized.
When the door is up

the entire opening is

KINNEARS
STEEL ROLLING
=== DOORS—H

Wire
Wire

Tusulation

b a, is msulated from e, by air gap
ECTION a. awl e, ar

by insulating material o

insulated from suppovting | t

hown,

DIAGRAM SHOWING ARRANGEMENT OF DOORS

several ingenious devices which automatically insure a continuous
trolley wire when the door is open, without in any way interfering
with its operation.

The detail drawings show this arrangement; one with the door
open, the other with it closed. The trolley wires on both the out-
side and inside are fastened to insulated blocks (¢, ¢ in the figure)

M\ scribed  are
H\ Manufacturing Company, Columbus,

available. It is claimed
that no matter how
large this opening may
be, it can be similarly
treated, a door being
now in process of con-
struction which is 36 ft.
wide by 20 ft. high,
weighs 62co lbs., and is
probably the iargest
ever built.

A photograph of the
car house of the Sioux
City Traction Com-
pany, Sioux City, Ta.,
is reproduced to show
the general appearance
of the equipment in
operation.

The doors above de-

made by the Kinnear

Ohio, which is the sole manufacturer.
A ————
Some Recent Foreign Orders

The Morris Electric Company has

/i been responsible for quite a large pro-

/ portion of the exports of electrical ap-

paratus which the daily- papers have

been mentioning for the past six

months. Among other contracts which

this company has made, and to which

material has been shipped during the

past six months, has been the supply

of all the trolley, feed and span wire for

] the equipment of the Havana Street

Railway Company. This company, as

is well known, is building a large sys-

tem in the capital of Cuba, and the feed

wire contracts alone, it is said, involve

an expenditure of over $200,000. For

the same road the Morris Company

has also filled an order for 2200 iron

poles with brackets, fittings and ap-

pliances, 45,000 ft. of iron standard

span wire, and 6o carloads of terra

cotta ducts. These orders were placed

— with the Morris -Company by George

F. Greenwood, general manager of the

Havana Street Railway Company. Two

other railway companies for which Mr.

- Morris and the Morris Electric Com-

pany have supplied a large part of the material have been the

Federal Street Railway Company, of Mexico City, and the Lisbon

Tramways Company, of Portugal, both of which are controlled by

the London bankers, Wernher, Beit & Company.

_The Morris Company has also done a large amount of other

foreign business in Europe, Africa and South America.

Street Ity.Journ !
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Large Open Cars

The engraving given herewith shows a fourteen-bench open
car recently built for the Buffalo Railway Company, Buffala,
N. Y, by the J. G. Brill Company. These cars are interesting
on account of their great size and the fact that they are mounted
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Central London Railway Car

Frequent reference has been made in the STREET RAILwWAY
JourNAL to the. Central London Underground Railway of Lon-
don, and through the courtesy of the Brush Electrical Engineering
Company, Ltd., of London, a view of one of the new cars, recently

RS

it o AR W . suinr v

LONG OPEN CAR FOR BUFFALO

on No. 27-F trucks. They are driven by four G E-57 motors ,and
weigh without equipments 24,500 Ibs. The trucks weigh about
5500 lbs. each. They are equipped with electric brakes and have
electrice headlights. Bronze trim is used throtughout, except for
the grab handles, which are of malleable iron. There are two
Dedenda gongs. Brill gates inclose the platforms, and the cur-
tains when down reach to the floor. ~

~ The peculiar forms of the grab handles and inside guard rail
are due to the great size of the cars. They are 41 ft. 10 ins. over
the corner posts. Having a platform 3 ft. 8 ins. wide, they measure
49 ft. 2 ins. over the dashers. The extreme width is 8 ft. 214 ins.
The running boards are 1974 ins. from the head of the rail, with
a 17-in. riser. The width gives 7 ins. more space on a seat than is
usually allowed for five persons, making it possible by tight
squeezing to put six passengers on a seat, although the nominal

completed by this company for service on the Central London
road, is given.
The main dimensions of these cars are:

Length over buffers... ..46 ft. 3 ins.
Length over headstock 45 ft. 6 ins.
Length over body...... 39 ft. 0 ins.
Width over panels. .. 8 it. 6 ins.
Width at roof line....... . 8 ft. 3 ins.

Height inside at middle...ovvivieriiiiieneeneennnnns 7 ft. 5 ins.
Center to .cenfer of bOgIeSu: s s swews 5 o ¢« senus s b4 29 {t. 6 ins.
Wheel base of bogies......... S s srure © mesEe § g § 5 ft. 0 ins.
DiaTieter 6f ‘WHREELSH N FEEAMl. o wiusoisis s simseis o siosescn n osssese s stoa 2 ft. 5 ins.
Size Of JOUTNaIS s 3 e ssansen ¢ g 5 @ w00s § 0 5 LaiBs § 0 6 ins. x 3 ins
Center to center ‘of journalSce, ¢ vswes « s s « cuzsrers vvmsn s ¢ 6 ft. 0 ins.
GAZE tenriernnaceasianssseassesnsocssnssesenesnanncannns 4 ft. 8% ins.
Seating CAPACTEY i sscoins s saiwios o sive s diin s siiine s oanisive s 48 passengers

The seats are arranged longitudinally at each end with suitable
arm rests, and at the center there are four rows of cross seats; this
arrangement is necessary to allow the wheels to swivel under the

CAR FOR CENTRAL LONDON UNDERGROUND RAILWAY

seating capacity of the whole car is but seventy. The step or
running board is divided or closed in the centre and closes against
the side of the car. The trolley board is insulated from the body
of the car and the sound of the trolley. deadened by the use of
rubber.

Smokers will find the cars provided with one unusual little
convenience—a match striker on the post. In designing these
cars the management intended to provide seating capacity suffi-
cient for all the passengers the cars were to carry, and made no
provision whatever for standing room.

_%"—

The New York & New Jersey Railway & Ferry Company, of
Undercliff, N. J., has just purchased a large number of fine open
cars, each equipped with four G. E. 67 motors, and mounted on
Peckham 14 B 3 trucks. All trucks are fitted with the Price mo-
mentum brake, built by the Peckham Company, and which has
proved very efficacious on the many grades on the line. Arc head-
lights are used.

’

longitudinal seats, as the cars are to run with ample clearance
in an 11-ft. 6-in. tunnel, with the rails laid at a height of 1 ft.
714 ins. from the invert of the tunnel. The seats and backs are
provided with Wood’s woven wire frames and upholstered n blue
and crimson moquette velvet. The inside of carriage is paneled
on the sides and ends with best white sycamore veneer; the panel
framings are of light colored teak with teak moldings to match.
The roof is arranged in three panels longitudinally and are cov-
ered with millboard %4 in. thick, each panel having an ornamental
lincrusta border carried along the sides and ends. Hand straps for
the use of passengers are secured to a teak rail running the whole
length of the carriage on the sides of the clere-story.

Brass baggage racks made of expanded metal, as well as hat
and coat hooks, are provided along each side of the car. The
whole neatly finished and lacquered. Ample ventilation is secured
by means of hit-and-miss ventilators fitted to the sides of the
clere-story, and hinged ventilators directly over the windows. In
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addition ten “torpedo’ air extractors (five along each side of roof)
are used.

The roof is supported by channel steel carlines, and further
strengthened at the center by two T steel arch bars, carried across
the roof and down the sides of each cant rail.
covered with ornamental teak facings.

The whole of the body framing is made of well seasoned teak,

These carlines are

STREET RAILWAY JOURNAL.

[Vor. XVI. No. 25.

Duplex Car for Soudertown, Pa.

b

The accompanying engraving shows a combination open and
closed car of the Duplex type, made by the Duplex Car Company
for the Inland Traction Company, of Soudertown, Pa. The car is
one of several of the same type built for this road, and is shown

as an open car. The panels, of course,

DUPLEX CAR FOR SOUDERTOWN

the side framing is trussed with diagonal braces, strap bolts and
vertical tie rods.

The whole of the underframe is of rolled steel channel section,
firmly bound together with knees and gusset plates.

The truck frames are of pressed steel made by the Leeds Forge
Company. The truck centers are of cast steel with ample wearing
surface and are mounted on spring bolsters also of pressed steel.

The axles are of best Siemens-Martin steel with wheel seats
4 ins. in diameter. The tires are 424 ins. wide x 2 ins. thick and of
Siemens-Martin steel. The wheels have wrought-iron bosses with
teak centers and have Mansell's retaining rings. The wheels are
forced on to the axles by hydraulic pressure of not less than 50
tons, without keys.

The cars are arranged with platforms at each end 3 it. 3 ins.
long with Gold’s American automatic locking gates on each side
of platform. The platform is further protected by iron screens
4 It. 6 ins. high, with cross-over pro-
tected by chains. As a further safe-
guard a collapsible gate is fitted at op-
posite corners of each car, preventing,
passengers getting between the cars.

Each end of each car has a special
arrangement of draw and buffer gear
with India rubber springs and steel re-
coil springs. The whole of the draw-
gear is of best Yorkshire iron.

The cars are fitted with the Westing-
house quick acting brake with brake
rigging of best hammered scrap, and
all joints and pins properly case
hardened.

Each car is fitted with ten electric
lamps on two circuits, eight. being in-
side and one at either end over the
gangway, with junction boxes and flex-
ible couplings between each car. Two
oil lamps are fitted over each door for
use in case of emergency.

The outside of the carriage is painted
similar to the London & Northwestern
Railway Company’s stock. The body
below the waist panels is painted purple
lake, the waist panels and upwards are

are slid up into the roof and can be
dropped down within a very few min-
utes, and thus convert the car to
closed car if desired. This feature of
the ability to change the car quickly
from open to closed and vice versa is
one upon which the manufacturers of
the car lay a great deal of stress. They
claim that where the panels are de-
tached from the car and stored during
the summer, the main advantages of a
duplex car is lost, as there are many
times during the summer, as well as
during the spring and {all months,
when a quick change is desired, and if
the panels are stored and have to be
brought out and attached to the car to
convert it, the delay in doing this will
be so great as to lose the advantage in
making the change. Again, when
parts of this kind are stored, the
chances of detioration are certainly as
great, if not greater, than when they
are carried on the car always ready for use.

The company reports doing an excellent business, and has re-
cently been receiving orders for cars of the same type as that
shown in the engraving from roads in Bellows Falls, Vt; Nelson,
British Columbia; Lincoln, Neb.; Gardiner, Mass.; Allentown,
Pa.; Buffalo, N. Y.; Schnectady, N. Y.; Bordentown, N. J.; Wil-
mington, Del., and etsewhere, as well as {rom roads abroad.

o
A Massachusetts Suburban Car

The accompanying engraving shows a type of car which has
proved quite popular upon a number or roads in Eastern Massa-
chusetts. The car shown is one built by the Laconia Car Com-
pany for the Blue Hill Street Railway, but the same car is used
on the Brockton & Plymouth Street Railway and others.

painted white and the moldings are
painted purple lake throughout, with
gold lines along the edges.

The end coaches of each train are arranged as smokers. They
are upholstered in maroon haircloth and are provided with special
drawgear for attaching to the electric locomotive.

obo
e &g

Foundations have just been completed by the United Railways
& Electric Company, of Baltimore, Md., for some very extensive
repair shops in that city.

CLOSED CAR FOR BLUE HILL

The car measures 4o {t. over all and has straight sides sheathed
like steam railroad cars. There are ten double sash windows on
each side, both sash being arranged to drop flush with the window
sill. As the window sill is only 27 ins. above the floor, this makes
practically a summer and winter car. There are ten reversible
seats on each side, upholstered in rattan. The interior of the car
is finished in quartered oak. The cars are furnished with the
Laconia double trucks and Christensen air brakes,
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Combined Air and Circulating Pump Long Cars for Rochester
The accompanying illustration shows a new combined air and The Jackson & Sharp Company, of Wilmington, Del, has just
circulating pump, recently brought out by the Conover Manufac- completed a number of long suburban cars for the Rochester &

turing Company, of New York.

The demand for economical results in modern power plants is
rapidly extending to all parts of the equipment. Too little at-
tention has been paid to the auxiliaries, and wide awake owners are
no longer content to have only the main engines of the most ef-
ficient design, but insist on equal economy throughout. None of
the parts of a modern plant is more important than the con-
densing apparatus, and especially in a surface condensing ar--
rangement 1t is essential that the air and circulating pumps be of
the most economical design in order to get efficient results. The
air and circulating pump illustrated is very heavy in design, and
being operated by a compound Corliss condensing engine the
economy naturally is of a high order.

This engine is the same as used on the Conover jet condenser,
which has proved its efficiency by years of use in the numerous
large plants both here and abroad. The air pump is the regular
Conover pattern, vertical, single-acting, and is made amply large
for the slowest revolutions required to give the proper amount
of water through the circulating pump. The pumps are arranged
to vary the speed to give the proper amount of circulating water
through the surface condenser at all times, the air pump taking
care of itself. The air pump, excepting for the slight difference in
friction, requires practically the same power to operate it without
reference to the speed. As the same water and air are delivered in
each case, a faster speed merely delivers a smaller quantity at each
stroke, and proportionately reduces the mean effective pressure. "
This arrangement, therefore, gives all the advantages of separate Sodus Bay Railroad, of Rochester, N. Y. The cars are illustrated

air and circulating pumps in a combined machine, with less work  herewith. The passenger cars, six in number, are 35 ft. long in

i ;«}m;/ﬁa'&fg

INTERIOR OF CAR

ROCHESTER
IRONDEGUOIT BAY & RIDGE ROADR,
SOBLS BAY.

CROSS SECTION OF ENGINE PASSENGER CAR

to look after them and a much higher grade of economy. frame, and 44 ft. 6 ins. over all. They'are ﬁtteq vyith_vestibules and
The circulating pump is of the double acting, trunk displace-  side folding doors at each end. The interior finish is of quartered

COMBiNED AIR AND CIRCULATING PUMP CAR WITH LARGE BAGGAGE COMPARTMENT

ment type, which gives a very steady discharge, and only requires  oak, in neat design, with carved mouldings, etc. They also have
one set of suction and discharge valves. basket racks like those used in steam cars. In one end of the car

A cross section of the engine is shown. It will be seen on a smoking room is provided. This room is more on the §ty]e of
examination that this engine is compound condensing in one the smoking compartments in P_u]lman cars than anything yet
cylinder, and only takes steam once for a full revolution. attempted in cars for electric service. The distance of three win-
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dows at one end is appropriated for this smoking compartment,
and the entrance i3 from the platform.

At the end of the car are placed two hinged doors, one leading
into the car proper through a passage way along the side of the
car, and the other into the smoking room, which is provided with
side slat seats, having seating capacity for eight to ten passen-
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Vertical Double Acting Ait Pump and Jet Condenser

It was formerly supposed that a vertical air pump must be
s(ngle acting, but Dean Bros., of Indianapolis, have perfected a
vertical air pump that is double acting, and is therefore double the
capacity of a single acting air pump
of the same dimensions. A view of

HESTER
avC & RIDGE RQAD.
ONUS BAY . :
.

this machine is given herewith. Tt is
especially adapted to the requirements
of high pressure, high speed engines,
and is claimed to be more economical,
more efficient, simpler and safer than
than air pumps connected to the en-
gine.

It is started before the engine, and
the vacuum obtained is used to assist
in the first revolutions. This feature is
almost indispensable with triple ex-
pansion engines, as the full power of
the low-pressure cylinder is secured
at once. It adds nothing to the load
of the engine, and takes lcss than half
the power of a pump operated by the

CAR WITH SHORT BAGGAGE COMPARTMENT

gers. This room is also fitted with basket racks as well as coat and
hat hooks.

The passenger end of the car is fitted with cross scats, up-
holstered in rattan. The windows are fitted with Pantasote cur-
tains, made by the McKay Curtain Company, and fitted with
patented fixtures. The car has seating capacity for forty-five
passengers.

Owing to the large amount of country produce and baggage
carried by this road, it has also ordered from the Jackson & Sharp
Company cight combination passenger and baggage cars, as
shown in the engraving above. These cars are like the passen-
ger cars described above, except that 10 ft. of the space is appro-
priated for the baggage compartment, leaving 25 ft. for passenger
service. The scating capacity of the passenger compartment is
thirty-six, besides room for smokers in the baggage room, where
folding seats are provided.

IFour cars like those illustrated in the third engraving were also
built for this road. These cars are also 35 {t. in frame and 44 ft.
6 ins. over all. Only 10 {t. of this space is appropriated for passen-
ger service, and the balance, or 25 {t., is used for freight, produce,
etc. The Jackson & Sharp Company is also building ten fifteen-
bench open car bodies for the Rochester & Suburban Road.

—— e -

The Wastefulness of Chimney Draft

In a recent editorial discussion of the question of the various
methods for the utilization of waste heat, the Engineer considers.
among other features, the usual method of producing draft by the
ascent of heated air in a chimney.

Taking the boiler as the wasteful member in a steam plant, its
efficiency varies from 60 per cent in a bad boiler to 8o per cent in a
very good one, these proportions of the heat produced by the com-
bustion of the coal being realized in steam available for the engine
in each case.

“The difference may be said, without greatly stretching the
truth, to go up the chimney. It is not to be disputed that much
of the waste heat might be caught and utilized, but there are rea-
sons why it is not so caught. In the first place, the gases must be
hot when they go into the chimney, or there will not be a draft.

“As a matter of fact, a draft got in this way is the most expensive
possible, save one. The exception is a steam jet in the chimney.
A fan can be run for about one-tenth of the power represented by
the waste heat required to command a good draft. A tall chimney
will cost from $5,000 to $25,000—very much more than will a fan
plant. But the fan is not used and the chimney is, largely because
it is essential to discharge the products of combustion high up in
the air over the roofs of surrounding houses. This necessity must
be taken into account in so far as factories are concerned, but it
does not hold good of steamships; yet we believe that in most
cases a chimney stack 100 it. high would be sufficient, because
with a fan, combustion could be more easily controlled than is pos-
siblekw,i’th a chimney, to the end of preventing the giving off of
SMOK¢€.

engine. The air pump is bronze lined,
and has a bronze piston rod. There
are no valves in the piston, all the
valves being in the water chest at the
side where they are quickly accessible. It is claimed to save 20 to
30 per cent of the steam used by the engine, and can be operated

Gane Soss
Zuenc =i g

VERTICAL AIR PUMP AND JET CONDENSER

on one-half of 1 per cent of the steam consumed by the engine. It

is manufactured by Dean Bros. Steam Pump Works, Indianapolis,

Ind. ’
e —————

The Société Générale des Tramways Electriques en Espagne,
which was formed last year in Madrid, Spain, with a capital of
f.10,000,000, is about to increase its capital to f.20,000,0600 for the
purpose of building new electric tramways in various parts of the
country. This company controls all the tramway lines in Madrid,
most of which are still run by horse power. This increase of capital
is for the sole purpose of converting the entire horse car system
into electric traction.
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An Improved Electric Car Heater

The problem of sanitation and economy in the heating of elec-
tric cars is one requiring much consideration. A heater that makes
use of every heat unit employed, keeps the air in circulation, and
uses only pure air from the outside of the car would seem to be
most desirable. The cuts accompanying this article illustrate a
system which is claimed to fulfill these conditions without its be-
ing difficult to install or encroaching upon the passenger space of
the car. :

The heater consists of a heating web woven with special re-
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of the heated air. A longitudinal partition gradually diminishes
the size of the air chamber under the seat, so that although the
pressure falls off as we recede from the fan, an even flow through-
out the entire length of the slit is secured. In the drawing this
partition may be seen where the panel is cut away at C, the dotted
line showing how it slopes from one end to the other.

It is claimed that this system has many advantages over the
stationary heaters commonly used. Among them may be men-
tioned the impossibility of over-heating the woodwork, cushions,
etc., and the greater rapidity with which a car can be heated. The
heater itself does not rise to a very high temperature, as the con-
tinual current of air being warmed prevents its retaining the heat.
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- SECTION OF CAR, SHOWING HEATER

sistance wire, by means of which the heat is generated. One
heater is sufficient for an electric car with an inside length of 25 ft.,
but two may be employed if considered an advantage for any par-
ticular reason. Behind the heating web is placed a fan motor of
special construction, which, with an ingenious arrangement for
forcing the air equally to all parts of the car completes the entire
heating apparatus. The heating web and motor are enclosed in a
case, which can be removed at will from the car, or they may be
permanently located in the car. In either case they occupy but
small space, and can be placed under the seat at the end of the
car, or under the floor of the car itself. The heat issues at the

floor, and at all parts equally, thus heating a part of the car not
In connection with the heater a

affected by a stationary hcater.
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special switch is used, constructed so as to admit of the regulation
of the heat. The accompanying illustration gives an idea of the
heater and motor as they appear before being enclosed. In op-
eration, no parts whatever are visible to the occupant of the car,
and it is claimed that no parts can be over-heated.

The fresh air from the outside is heated dircctly, and, by means
of the fan, is forced into the car, thus putting the entire body of
air in circulation, the heat being evenly distributed.

The manner in which the air enters the interior is shown in the
section given of a car equipped with this apparatus. The riser
under the seat does not quite reach the floor, thus leaving a nar-
row slit the entire length of the seat for the admission into the car

No metal whatever, appears on the surface of the car riser, or at
any point where it could be seen or felt by persons in the car.

The system above described is being brought out by Bay State
Electric Heat & Light Company, of Boston, Mass., and is called
the Bay State heater. The apparatus is being tested by some large
companies, among them the Lynn & Boston Railroad Company,
and it is claimed that the results bear out fully the theoretical
prophccies.

—— e —————

The Spiral Nut-Lock

The novel nut-lock illustrated on this page is being brought to
the attention of railway men throughout the country. S. A. Crone,
formerly master car builder for the New York Central Railroad
and a past president of the Master Car Builders’ Association, has
been made selling agent for the Spiral Nut-Lock Company, which
is placing the device on the market, and he has succeeded in in-
teresting many of the large roads in what he claims to be the sim-
plest, cheapest and most effective nut-lock ever produced. Since
its introduction less than a year ago numerous tests have been
made on tracks, locomotives, steam drills and hammers, and other
places where the vibration caused all formerly used locking de-
vices to fail, and in every case the company reports satisfactory
operation.

The nut-lock is
made of crucible
steel triangular
wire, bent cold
and tempered. Tt

FIG. 2.—NUT LOCK

FIG. 1.—~BOLT WITH NUT LOCK

is made a little smaller than the diameter of the bolt,
but after it has been started on the end of the bolt any lever-
age applied betwen the projecting ends, such as a screwdriver or
flat key, will spring the lock open enough to allow of its being
easily screwed up against the nut. The curve of the spiral changes
as shown in the cut, and in order that the entire circumference of
the thread may be gripped effectively, the nut-lock must be put on
“right side out.” This is made very simple by having the end
which is first to engage the thread flattened, as shown by the arrow
in Fig. 2, so that the workmen can tell at a glance which way to
apply it. The removal is as simple as placing it in position, and
should it be rusted on a blow from a hammer will break it off. The
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price is claimed to be lower than that of jam-nuts of the same
size, and a shorter bolt can be used than would be necessary with
any kind of split washer, jam-nut, etc.

Perhaps the reason for its tenacious grip on the thread of the
bolt is due to the fact that the nut only touches the spiral for about
one-third of its length, thus reducing the power which it would
have to turn the nut-lock.

«¥e
+de

Opening of a New Electric Railway in Brazil

The first section of the electric tramway system of the Sao
Paulo Electric Railway, Light & Power Company, Ltd., which
was described in the STREET RAiLwAy JournaL for July, 1899,
was put in operation last May. As will be remembered, this line is
being built by American engineers and American capital, and the
construction of the road was carried on largely under the per-
sonal direction of F. S. Pearson, of New York, who is largely in-
terested in the enterprise.

The daily papers published in Sao Paulo immediately after the
opening of the first section of the line, have just arrived in this
country, and announce the great interest taken in the electric cars.
and the enthusiasm of the inhabitants over the inauguration of the

FIRST CAR ON BOM RETIRO LINE

electric system. The following account of the opening of the line
is taken from one of the leading Sao Paulo papers.

“In the hurried lines of a notice which suffers from the haste
with which it is written it is impossible to give the exact measure
of the intensity of joy and satisfaction which was visible in the
looks of all on account of the realization of so notable an improve-
ment. The enthusiasm of the people crowding on the streets
through which the vehicles ran is indescribable, and when the cars
were placed at the orders of the public after the inauguration, one
can hardly imagine the extent of the invasion that took place
Lverybody made efforts to obtain seats in the cars, but in spite of
the natural confusion of such occasions, not the slightest incident
took place that might sound a discordant note in the great festival,
in which the people took part with the highest demonstration of
joy. -

“Having given in the beginning this salient point, we will de-
scribe the inauguration of the great improvement according to the
notes we were able to take.

“As had been arranged, several persons invited had repaired at
12 o'clock to the building in Rua Direita, where is the office of the
Sao Paulo Railway, Light & Power Company, 1.td., and the store
of James Mitchell & Comipany, to set out together from there to
the company’s power house, where the president of the State was
to start the principal engine, while the other guests were at the car
house at Alamedo Barae de Limeira, at 2 o’clock, the hour for the
inauguration. At the company's power house at the Rue Mon-
senor Andrade, where the guests arrived at 1 p. m., there were Dr.
Oliveira Ribeiro, chief of police, accompanied by his aide-de-
camp, Captain Ozorio, and Dr. Cerqueira Cezar, president of the
Senate, besides Dr. Campos Porto, representing the Platea, and
Sr. Anibal Machado, of the Imperio, and other engineers of the
company. Afterwards there arrrived Dr. Rodrigues Alves, presi-
dent of the State, his aid-de-camp, Captain Jayme Marcondes, Dr.
Prudente de Moraes, accompanied by his son, Antonio Prudente
de Moraes.

“At twenty-five minutes past 1 Dr. Roiz Alves started the big
engine by moving the throttle valve; a few moments afterward
Drs. Roiz Alves, Prudente de Moraes, Domingos de Moraes,
Bento Bueno, Francisco Malta, Cerqueira Cezar and Mrs. Burch-
ard made the several connections of the current producing and
safety apparatus, transmitting the electric energy to the cables and
supplying light, which appeared in all the lamps of the building.
After a short examination of all the machinery and the great
boilers, the guests started for the car house at the Alameda Barao
De Limeira, where they arrived at 2 o’clock.
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“There were present Dr. Albuquerque Luis, president of the
Camaraete, representatives of the prefecture, and many other-
deputies, senators, and a great host of persons, whose names it
was impossible to take down. After a rapid visit to the store-
house, the guests took their places in the six cars, which were in
front of the building. The cars were decorated with flags and
festooned, the Brazilian, British and American flags being seen
at the top.

OPENING OF LINE

“At ten minutes past two, when the National, British and
American hymns were being played, the cars started, making the
inaugural trip along Alanieda de Limeira, etc. Along the whole
line the crowd of people was immense, greeting the electric com-
pany, and the windows were filled with families looking on. From
lLargo Sao Bento all the cars returned as far as the temporary
terminal point at the end of the Alameda Barao de Limeira, where
they again returned to the car house. There a profuse and liberal
lunch was served, 200 persons sitting down at the table, the service
being done by the Confeitaria Castelloes. During the lunch the
band played several pieces.

“On serving the champagne Dr. Carlos de Campos arose, and in
the name of the company greeted the President of the State and
Municipal Prefect, as representing the people. Dr. Antonio
Prado, referring to the great improvement, introduced in this
capital, greeted the Electric Tramway Company. Mr. Brown,
<uperintendent, returning thanks for the toast which had been
proposed, drank to the prosperity of the State of Sao Paulo and
the agrandisement of the Brazilian country.

“The toast of honor was proposed by Dr. Roiz Alves to Dr.
Campos Salles, president of the Republic, this toast being enthusi-
astically responded to, the band of the police brigade playing the
National Hymn. During the remainder of the afternoon the elec-
tric cars were offered gratuitously to the public, making several
trips between Largo Sao Bento and Alameda Barao de Limeira,
carrying a considerable number of passengers, many hanging on
At 7 p. m. the traffic was suspended, to begin to-
day the regular trips.”

_—._0’

An Improved Ticket Punch

The form of punch illustrated herewith is intended to be of ser-
vice in all cases where a first-class article is desired. It has a long
feach, thus facilitating its use on roads which have long transfer
tickets, and the cpen sight permits the conductor to operate it

IMPROVED PUNCH

quickly and accurately. The dies are of hardened tempered steel,
which gives good results after long wear. This punch is one of
twenty-five styles made by the Cincinnati Manufacturing Com-
pany, Cincinnati, Ohio. The design is new, but wherever intro-
duced has given satisfaction.
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The New Plant of the Falk Company

Most readers of this paper will remember the announcement
that appeared in the JoURNAL considerably over a year ago, stat-
ing that the works of the Falk Company, at Milwaukee had been
completely destroyed by fire. The company immediately began
the erection of a new plant, work upon which was retarded con-
siderably by the difficulty in securing material. The new works

are located in the Menominee Valley at the foot of Thirtieth Street,
some twenty minutes’ ride from the heart of the city. Beside the
office building, there are three large separate buildings, the
foundry, machine shops, blacksmith shop and power house.

The office is a model of convenience, comfort and elegance; the
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apparatus is of the most improved kind, and designed by mem-
bers of the company. The Falk Company takes particular pride in
its ability to turn out castings which have troubled other founders,
and has already gained an enviable reputation for this class of
work. The company makes all its own gear castings, of which it
is a large manufacturer. This gives the advantage of being able
to secure uniform material and that best suited to this particular
line of work. These gears are all made with specially constructed
flasks, as well as other apparatus; the methods employed are such
as to produce castings absolutely free from blow holes and true to
pattern. Since the foundry was started not a single casting has
been discarded on account of developing blow holes, which indi-
cates the uniform quality of the Falk gears.

A specialty is also made of castings for steam railways, castings

VIEWS IN THE WORKS OF THE FALK CO.

entire interior being built of hard wood, and furnished through-
out, desks, chairs, tables, etc., etc., of golden oak. It is equipped
with a fire proof vault, toilet and wash rooms, a shower bath, pri-
vate rooms for the various members of the company, and a direc-
tors’ room,

The first building next the office is the open hearth steel
foundry. It is of steel and brick, the same construction being
used for all the buildings. The foundry 1s 100 ft. x 200 ft., one end
being boarded up temporarlly, allowing for extension at any time.
The foundry is equipped in every department with the most mod-
ern apparatus, including a Wellman-Seaver tilting furnace, which
has many advantages over the old style of stationary furnaces.
Steel is made by what is known as the acid process, which pro-
duces castings which are perfect as regards finish, free from blow
holes and other defects. Two, 25-ton with 5-ton aux111ary hoist,
each, Pawling & Harnischfeger cranes are in use. The
foundry has a capacity of about 50 tons per day, and is equipped
to handle castings from 3o Ibs. to 35,000 Ibs. each. The cleaning

for engine and cars, and knuckles for coupler repairs, the latter be-

ing produced by the thousands.

All iron and steel used in the various departments is analyzed in
the company’s own laboratory, fitted up in one corner of the
foundry. This is all bought on a spcciﬁed analysis, and if any is
not found strictly up to specifications it is rejected A competent
chemist devotes his entire time to this work.

The machine shop is also 100 ft. x 200 ft. It has every modern
appliance for the manufacture of gears and pinions and special
work. All machines are driven by motors, either directly con-
nected or bolted, so that one motor drives a group of two to four
machines. The latter ones are placed on an overhead platform,
running the entire length of the shop. All are driven from a gen-
erator in the power house. An interesting corner under this roof
is that of the inspection department. Here every gear and pinion
passes a rigid test for errors in dimension or flaws in material, with
the result that the Falk Company has no shipments returned from
dissatisfied customers,
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Back of the machine shop is a large platform for laying out
special work; here also are the sand and stock sheds and pattern
building. Beyond the machine shop is the building containing the
blacksmith shop and power station. Here are made all pinion
forgings, used by the company; these are made from open hearth
steel billets, of high carbon, which is found to be the very best
grade of material suitable for this work. The pinions are made
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as switches from the C. M. & St. P. R. R. run through each shop
building, and bring material to the yard outside.

The Falk Company was organized in 1894, under the name of
The Falk Manufacturing Company, and introduced upon the
market the cast-welded rail joint, upon which the company owns
all the original letters-patent, and which it is at present vigor-
ously defending against all infringers. When this joint was first

COMPLICATED CURVE AT KANSAS CITY

from individual forgings, which are hammered thoroughly to pro-
duce a very close grain and.hard metal.

The engine room, in one end of this building, has a 250-hp hori-
zontal Allis Corliss engine, belted to a 220-volt 150-kw. General
Electric generator. The switch board has Cutter circuit breakers,
and Weston instruments. The boiler plant consists of three 8o-hp
tubular boilers. The shops are heated with hot air.

The factory’s railroad facilities could hardly be improved upon,

brought out, it was accepted with a great deal of hesitancy by street
railway men and engineers, but actual practice has long since
demonstrated its success, and it is now standard construction on
all roads throughout the world. The Falk Company has welded
nearly 1,000,000 joints.

At the suggestion of railway men, for whom the company was
already doing work, the manufacture of special work was taken
up, and this department has grown until the Falk Company is now
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one of the largest special work manufacturers in the country.

In commencing the manufacture of special work, the company se-
cured the services of a competent corps of enginers, and began the
construction and complete equipment of electric street railways.
The company has an excellent organization for this class of work,
and takes a great deal of pleasure in pointing to such work as that
done for the Citizens’ Traction Company, Oshkosh, Wis.; the build-
ing of the Interurban Railway between Oshkosh and Neenah,
Wis.; the reconstruction of the lines at Davenport, Ia., Decatur,
I11., and Kansas City, Mo. Of this latter work, upon which the
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Otto H. Falk, vice-president; E. A. Wurster, secretary and treas-
urer; Clement C. Smith, second vice-president; Adolph Quentin,
third vice-president; C. L. Jones, assistant secretary; W. Frank
Carr, chief engineer.

—Q.Q__

Electric Fans

As the summer is approaching the question of motor fans be-
comes again of importance, and that this is of interest to electric
railway companies as well as to companies distributing electric

WORKS OF THE FALK CO.

company has been employed for the last two seasons, it is especi-
ally proud. Here the company has recently accomplished one of
the most difficult engineering feats met with in street railway con-
struction. The problem was to change the double cable track on
Grand Avenue between Eighth and Ninth Streets, which was one
compound curve, extending the entire block, to simple curves at
Eighth and Ninth Street corners with straight track connecting.
This necessitated moving both tracks bodily, several feet to one
side of the old location. The operation shortened the track to the
extent that the cabie itself had to be shortened twice during the
progress of the work. The headway between trains at this point
does not exceed two or three minutes, which made the work ex-
tremely difficult and dangerous. Thus far there has not been the
slightest obstruction to traffic, nor a single accident, and the work
is practically finished, notwithstanding the fact that the feat was
considered by even the street railway company itself, as practically
impossible.

Considering the short time it has been in existence the Falk
Company has had a remarkable growth. This is due to the
honesty of its work and products, coupled with courteous treat-
ment towards all of its customers, who can be found in almost

power for miscellaneous purposes is shown by the fact that a num-
ber of fan manufacturers build fans for so0-volt circuits. The desk
fan illustrated herewith is from the factory of D. L. Bates &
Brother, located at Dayton, Ohio. This concern is not new in
the business, having been engaged in the manufacture of electric
fans for the last nine years, and it reports an increasing demand
for its product. While the types of fans are somewhat familiar,
various improvements have been made both in mechanical con-
struction and in the efficiency of the motors. The fans are finished
in nickel, oxidized copper, polished brass and Japan.

Freight Car on Maximum-Traction Trucks

The accompanying illustration represents a mnovelty which
may be of interest to street railway men and others. It is noth-
ing less than a 3o-it. freight car, mounted on maximum traction
trucks. It was built by the J. G. Brill Company for the Winston
Road in North Carolina. At one end are four posts which carry
the trolley pole. Both ends are fitted with dashers and brake
wheels. The car is of the regular steam gondola type, with truss

ELECTRIC FAN

every street railway town, not only in America, but of Europe as
well. Its foreign shipments number many tons of material a
month, and its cast-welding outfits can be found in many places on
the continent. :

The officers of the company are Herman W. Falk, president;

ELECTRIC FREIGHT CAR

rods and needle beams, stake pockets and stakes running along
the sides. The body was made as low as practicable, and is 7 ft.,
6 ins. wide at the sills. There are two G. E. 58 motors. The trucks
have a 4-it. wheel base, the wheels being 33 ins. in diameter, with
3-in. tread and $4-in. flange. The gage is standard.
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CURRENT NEWS

Syracuse Mutual Benefit Association

The Mutual Benefit Association of the Syracuse Rapid Transit
Company, is one of the strongest organizations of its kind in the
country, and has a membership of 250, out of about 350 employees.
A large number of those who are not members now are ineligible
on account of age. The organization has rooms fitted up in the
Gridley Block, and they occupy nearly the entire top floor. The
association is a combined pleasure and benefit organization, and
pays$1a day during a member's sizkness, and $150 when a member
dies. The rooms of the company are laid out after the style of
other similar organizations, and are supplied with billiard tables,
etc., for the amusement of members. On May 14 the mem-
bership was increased by the initiation of about 100 new members.
On this occasion the board of trustees served a repast, and an en-
joyable evening was spent. From present indications the associa-
tion will soon have a very handsome reserve fund.

Bridgeport Traction Company’s Employees’ Association

The employees of the Bridgeport Traction Company organized
the Bridgeport Traction Company’s Employees’ Association on
June 22. The organization has a mecmbership of 50, and it is ex-
pected that this will be increased to 150. The new organization is
planned after, and will follow the lines of the Mutual Benefit As-
sociation, of the Syracusc Rapid Transit Company. It will pay
both sick and death benefits, and will shortly fit up club rooms
where members will be entertained. The officers of the organiza-
tion are: President, Thomas Burke; vice-president, William
Killeen; financial secretary, Robert McCullough; recording secre-
tary, Edward McCormack; treasurcr, Howard Miller. A commit-
tee on by-laws was appointed as follows: Harry Daunt, chairman;
Frank Riley, John Lynch, ITenry Bain and Charles Neadles.

New Air Cars in New York

The Metropolitan Street Railway Company has just received
from the Compressed Air Company the first of the perfected type
of airmotors intended for service on itsTwenty-eighth and Twenty-
ninth Street crosstown lines. The present old style air motors
will be withdrawn from service on Twenty-eighth and Twenty-
ninth Streets, and horse cars temporarily substituted so that the
present car bodies can be fitted with the improved type of air
motors. Meanwhile the line is being relaid with heavy steel rails.
The new motors are the first of the 125 motors the Compressed
Air Company is under contract to build for the Metropolitan. The
motors are of improved and perfected design, obviating objection-
able featnres and of increased power and economy.

Transfers in Baltimore

The United Railways & Electric Company, of Baltimore, Md.,
will, after July 1, give transfers on all its lines. Some time ago the
transfer system was partly abolished on account of the abuse it
received from thc traveling public, but it is thought that under
the new system the passengers and railway company will both be
satisfied. Transfers will be given at all points of intersection ex-
cept those points at which the passenger could take a car return-
ing in the same general direction from which he had come or
those which mark the terminus of one of the various lines.

Suits Agaiast the Chicago Elevated Railroads

James R. Walker and the executors of the will of W. D. Walker
have begun suit in the Superior Court against the Union Elevated
Railroad Company for $250,000, and against the Union Consoli-
dated Railway Company and the Union Elevated Railroad Com-
pany for $150.000, as damages. L. Z. Leiter is plaintiff in a suit
against the Union Elevated Railroad Company and the Union
Consolidated Elevated Railway Company for $1,000,000, and in
one against the Union Elevated Railroad Company and the North-
western Railroad Company for $100,000 as damages. The Union
Elevated Railroad Company is also made defendant in suits be-
gun by Thomas Murdock and Byron L. Smith and Ezra ]J.
Warner, trustees under the will-of Simon Reid, who asks damages
in the sum of $150,000. The damage to the property is caused, it
is alleged, by the construction and operation of the roads in the

vicinity of the buildings owned by the plaintiffs. The plaintiffs
and the amount of damages sought in still other suits are James
Oliver for $150,000, against the Union Elevated and the Union
Consolidated Railroad companies, and William C. Lebenstine, for
$250,000 and $50,000, against the Union Elevated and the North-
western Elevated Railroad companies.

Organization of Employees’ Club at Camden

On Monday evening, June 11, an interesting gathering of the
employees of the Camden & Suburban Railway Company of Cam-
den, N. J., was held at the new car house, Newton Avenue, near
City Hall, at which time a room was presented by the manage-
ment of the company for the use of the employees as a recreation
and reading room. The room has been provided with conven-
iences, nicely furnished with chairs, tables, black board and hat
racks. A large number of popular magazines and technical
journals have been subscribed for. The room was presented by
Walter E. Harrington, general manager, and accepted on behalf
of the employees by Samuel Holmes, one of the company’s oldest
cmployees. In presenting the room and describing among several
of the purposes for which the room would be used, the following
novel plan was proposed: To set aside one night in each month to
be called “discussion night,” at which time a subject would be sc-
lected of interest to the employces, relating to some subject in
connection with the operation of the road; a committee chosen
among the men to investigate, test and otherwise make an elabor-
ate report to be read at the following meeting, and to be open for
discussion by the employces and others interested; the full pro-
ceedings of the meeting to be taken stenographically and edited,
in order to be kept on file. In connection with the above the
social side is to be provided for. The employeces voted a resolu-
tion of thanks, to be presented to the company, and a committee
was appointed by the employees, of which B. Bibighaus was chair-
man. .

The subject of "brakes” has been selected for the next meeting
night of the club, and a committee of five motormen has been
delegated to make tcsts and determine the time and distance it wul
take to stop cars of different weights and sizes. The subject for
the evening in August is “How to Handle Controllers.”

It is the intention of the club to cover, not only matters of elec-
trical interests, but also general operating problems. The em-
ployees have taken an enthusiastic interest in this plan, and the
comn...ee appointcd to investigate brakes has already had a meet-
ing.

od o
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PERSONAL MENTION

MR. W. D. SARGENT, general manager of the Sargent Com-
pany, Chicago, returned from Europe Saturday last, the 23d, after
a two months’ trip.

MR. CHARLES P. TOLMAN, of the Christensen Engineer-
ing Company, of New York, is in Manchester, N. H., superintend-
ing the work of equipping the large cars of the Manchester Street
Railway, with air brakes.

MR. CHARLES A. WORTS, of Oswego, has been elected
general manager of the Rome Street Railway Company, of Rome.
N. Y, to succeed Mr. W. P. Brown, who resigned to accept a po-
sition as general manager of a steam railroad.

MR. PETER KLING has resigned his position as general
manager of the St. Louis Car Company, to accept a similar posi-
tion with the John Stephenson Company in New York. It is not
known who will succeed Mr. Kling, as Mr. Kobusch, president of
the company, is out of the city.

MR. ALEX. WILSON, who recently left the employ of the
Hamilton, Grimsby & Beamsville Railway to become chief clerk
of the Hamilton Street Railway Company, of Hamilton, Ont., was
presented with a gold mounted silk umbrella, suitably inscribed,
in recognition of the company’s appreciation of his six years of
faithful service on the Hamilton, Grimsby & Beamsville Electric
Railway. The presentation took place in the company’s office,
Vice-President W. J. Harris making the presentation speech.
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MR. GORDON ABBOTT has been elected to fill the vacancy
caused by the death of Mr. Amos Breed, as president of the Massa-
chusetts Electric Companies. Mr. Abbott is also president of the
Tacoma Railway & Light Company, of Tacoma, Wash.

MR. S. W. CHILDS, of the J. G. White Company, of New
York, has just returned from Perth, Australia, where he has been
for the past eighteen months superintending the electrical equip-
ment of the Perth Tramways. Mr. Childs made a host of friends
during his stay in Australia, and was given a rousing reception
previous to his return home. A farewell banquet was tendered
in his honor at the Grosvenor Hotel, and it was attended by the
merchants of the city, councillors and officers of the city, and con-
tractors and employees of the Electric Tramways Company. Dur-
ing the toast, “The Guest of the Evening,” Mr. Childs was highly
complimented for his good work, and regret was expressed at his
retirement from the service. Mr. Childs was the recipient of two
purses of sovereigns, one from the merchants, contractors and of-
ficers of the Council, and one from the employees of the Tramway

Company. Mr. H. J. Somerset succeeds Mr. Childs.

NEWS NOTES

MIDDLETOWN, CONN.—The offices of the Middletown Street Railway
Company were entered by burglars recently. It is not known how much the
robbers secured.

BRIDGEPORT, CONN.—The Bridgeport Traction Company intends to
inaugurate an express service on its line between Bridgeport and Wood-

mont.

HARTFORD, CONN.—The Hartford Street Railway Company has pre-
sented the Common Council with a petition for several extensions of its sys-
tem. It is proposed to run a single track from the Barnard Park on Main
Street through Park Street to Lafayette Street, and to lay a single track
from Zion Street to Laurel, thus making a through track from Main Street
through Park Street to Prospect Avenue. Another line of single track is to
run from Main Street through Capen Street to its junction with Barbour
Street and thence to Keney Park. Another extension is a double track from
Barnard Park south through Maple and Franklin Avenues to the Wethers-
field town line.

CHICAGO, ILL.—Charles L. Bonney, as counsel of the Chicago General
Railway Company, has submitted to the reorganization committee a plan for
the proposed reorganization of the road. He says that by continuing the re-
ceivership for about a year the assets of the company can be collected, the
floating debt paid and the property returned to its stockholders.

CHICAGO, ILL.—Through the kindness of President Roach, of Chicago,
the Union ‘lraction Company, who donated the use of two electric cars, 150
women and children of St. Elizabeth’s Social Settlement were given an outing
from the settlement house, June 22.

CHICAGO, ILL.—Lawton C. Bonney, shareholder of the Chicago General
Railway Company, has brought suit for $125,000 damages against John A.
King and John H. Witbeck. Lhe latter was for a time president of the com-
pany. The suit is based on the allegation that the defendants conspired to-
gether to injure the credit #nd business of the plaintiff. During May suits
on notes for an aggregate of $125,000 were brought against the Bonneys, Law-
ton C. and Charles L. Bonney, by John H. Witbeck. These actions were on
notes signed .y the Bonneys, which Witbeck declared were due to him. L.
C. Bonney asserts the notes nad been paid by .Vitbeck with funds from the
assets of the company. John A. King, co-defendant with Mr. Witbeck, is
president of the Fort Dearborn National Bank.

NEW ORLEANS, LA.—The lower branch of the Louisiana Legislature
passed an act June 26 to compel separate and equal accommodations for
blacks and whites on street car lines. It is believed that the Senate will pass
the measure,

BOSTON, MASS.—On June 28 Governor Crane signed the bill to compel
street railway companies to vestibule their cars.

AMHERS I, MASS.—Electric and steam railway interests are in conflict
here. The Boston & Maine Railroad has applied for an injunction to pre-
vent the Amherst & Sunderland Street Kailway Company from continuing to
cross a bridge over the Boston & Maine here.

BOSTON, MASS.—It is expected that the overhead division of the Boston
Elevated Railway Company will be in operation by Jan. 1, 1901. But for de-
lays in receiving deliveries of materials on contract the division would have
been in operation Oct, 1.

RUTHERFORD, N. J.—W. C. Giles, president of the Newark & Hacken-
sack Traction Company, swore out a warrant for the arrest of Captain Addi-
son Ely, president of the Bergen County Herald Publishing Company, and
Henry H. opeland and Edward J. Luce, of the law firm of Copeland, Luce
& Kipp, on June 20, on a charge of conspiring to publish a libel against the
Traction Company. The libel complained of was published in the Bergen
County Herald, and Mr. Giles already has suits pending against Captain Ely
and the newspaper, in which he asks damages of $50,000.

NEWARK, N. J.—The North Jersey Street Railway Company has adopted
an ingenious device to save the passengers in its open cars from the conse-
quences of poking their heads out of the car where they are likely to get in
the way of any vchicle on the other track. On the side of the cars facing the
opposite track the company is putting in, above the side-bar and on a level
with the passengers’ heads, a light wire grating about 18 ins. wide. To get
his head outside of this a passenger must either lie down on the floor and
crawl underneath the grating or stand on the seat and lean out near the roof.
The screen is transferable to either side.

STREET RAILWAY JOURNAL.

.663

ROCHESTER, N. Y.—The employees of the Rochester Railway Company
held their first annual outing on June 25, at the Island Cottage, Buck Pond,
on the Manitou Beach Railway. It is estimated that 200 employees were
able to be at the picnic. Athletic sports were indulged in, and a game of
baseball was played. A number of officials of the company were at the picnic.
Among them were Treasurer Moorehouse, General Manager Nicholl and
Superintendent Hicks.

SYRACUSE, N. Y.—The Syracuse Rapid Transit Company proposes to
cquip its cars with illuminated destination signs in the near future.

NEW YORK, N. Y.—The proposed hearing on t..e application of the
Metropolitan Street Railway Company for a street-car franchise in Elm
Street, vefore a joint committee of the Municipal Assembly, has been post-
poned indefinitely.

BROOMK .1, N. Y—Two young women were struck by a car of the
Brooklyn Rapid Transit Company on the Coney Island Creek Bridge at 1:30
o’clock on yune 21 and instantly killed.

NEW YORK, N. Y.—Justice Bischoff, in the Supreme Court, by consent
of the lawyers, adjourned until July 9 the arguments on the application of the
Manhattan Railway Company to continue the injunction to restrain the
Park woard from interfering with its elevated structure in Battery Park.

SYRACUSE, N. Y.—Attorney-General Davies has reserved decision after
listening to arguments on an application of Samuel Ferguson for the begin-
ning of an action to annul the franchises of the Syracuse & Oneida Lake
Electric Railway Company, made on the grounds that it has failed to con-
struct its road within a year after having obtained the required consent from
the authorities of the towns through which it proposes to pass.

UTICA, N. Y.—The Utica Belt Line Street Railroad Company has volun-
tarily increased the wages of its employees. The following bulletin, posted
on the bulletin board at the depot June 25, announcing the change: ‘Utica,
June 25.—Commencing July 1, 1900, conductors and motormen during the
first year of their employment will receive 14 cents an hour; between one and
five years, 15 cents an hour, and over five years 16 cents an hour. Con-
ductors and motormen who shall have been continuously in the employ of the
company for five years will be entitled to wear two service stripes on the
Icft coat sleeve of the regular uniform, which should now be obtained, the
conductors’ stripe gold and the motormen’s silver, and one additional stripe
to be added for every additional five years. John W. Boyle, president.”
There are just 127 men who will be affected by the order, which is the second
one announcing an increase of wages within a little over a year. The present
wage rate is 13% cents an hour to conductors and motormen during the first
year of their employment. The new -order increases it to 14 cents, an in-
crease of half a cent an hour. Conductors and motormen who have been in
the service of the road over a year are now earning 14 cents an hour. There
is a new arrangement under the new orcer which will have a tendency to
make the employees desire to continue in the employ of the road perma-
nently. Employees who have been on the road over one year will, after July
1, receive 15 cents an hour, and those who have five years to their credit will
receive 16 cents an hour.

TOLEDO, OHIO.—The Toledo Traction has just prepared for gratuitous
distribution a very neat folder on Toledo. On one side of the folder is a
bird’s-eye view of the city, showing the principal lines of the street car
system, various points of interest in and about the city, Lake Erie Park and
Casino, and lastly a diagiam and bird’s-eye view of the Ohio Centennial
grounds. On the reverse side is a brief history of Toledo, something about
the location and industries, its population and its wealth, considerable data
regarding the street car system, and lastly a history of the Ohio Centennial
to date.

SPRINGFIELD, OHIO.—The suit of S. L. Nelson against the American
Raiiways Company, in which the pla.ntiff asks for $70,000 commissions for
the negotiation of (he deal by which the company purchased certain street
railway properties in Dayton, has been removed to the Federal Courts, at the
request of the defendant.

COLUMBUS, UHIO.—A resolution was adopted by the Board of Public
Works a few days ago, declaring void the franchises held by the Columbus
Railway Company as successor to the Columbus & Westerville Electric
Railway Company. The original franchises covering a number of important
streets were granted in 1894, and, although the time limit has been repeatedly
extendey, the roads were never built.

HARRISBURG, PA.—Writs of quo warranto were issued June 22 by
Judge Simonton, at the instance of Attorney-General John P. Elkin, against
the following street railway companies: Washington & Belle Vernon, Belle
Vernon & Fayette Street, Fayette County & Belle Vernon and North Belle
Vernon, requiring them to show cause by what authority they claim to have
and use the rights and processes, privileges and franchises of such corpora-
tions. These companies were chartered by the State, Dec. 12, 1899, but since
that period no railway has been constructed or operated upon any part of
the routes mentioned in their charters, by reason of which the rights of
these companies to exist as corporations have become forfeited to the com-
monwealth,

PITTSBJRGH, PA.—On June 26, George \W. Stern, of New York, filed
two suits in equity in the United States Circuit Court against the directors
of the Consolidated Traction Company and the Union Traction Company,
consisting of C. L. Magee, Joshua Rhodes, B. F. Jones, T. H. Given, George
I. Whitney and John A. Bell, of Pittsburgh., Stern prays for an accounting
of dividends paid in excess of earnings of the company as dividends on pre-
ferred stock, and that they be particularly ordered to pay the treasurer $360,000
paid out after notice of dividend No. 6; that defendants be ordered to repay
the Consolidated Traction Company amounts unlawfully received by them,
purporting to be paid as dividends, and also that a receiver be appointed.
Stern claims to be a holder of 500 shares of common stock, The case will
come up in thc November term of couvrt.
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PITTSBURGH, PA.—The Consolidated Traction Company has awarded
a contract for 42 miles of feeder cables. The new cable will be used largely
to supply current for the operation of several extensions now under con-
struction.

KENOSHA, WIS.—At a meeting of the City Council, June 25, the Haynes-
Clausen Street Railway franchise was passed to its final reading. The fran-
chise carries a resolution attached demanding that the promoters file a satis-
factory bond within seven days with the Northwestern Loan & Trust Com-
pany, of Kenosha, indemnifying the property owners on three paved streets
for 7 ft. of paving. The franchise calls for a through and local line, which
will form the completion of the electric system between Milwaukee and
Chicago, when the line shall have becn extended through to Waukegan. By
the conditions of the franchise they are bound by $60,000 more for the per-
formance of their contract. The franchise promoters are P. F. Haynes and
G. L. Clausen, of Chicago.

MILWAUKEE, WIS.—Thc Wisconsin Supreme Court has denied the ap-
plication of thc Milwaukee Electric Railway & Light Company for permission
to build under the franchise granted by the Mayor and City Council last
January. This decision will keep thec original -injunction granted by Judge
Ludwig in forcc, and will prevent thc company from proceeding with the
construction of any of the lines until a verdict is rendered by the Supreme
Court.

TORONTO, ONT.—The employees of the Toronto Strcet mailway Com-
pany have formed a new court of the Indcpendent Order of Foresters ana
named it the ‘“Electric.”” The initial mcmbership of the organization is
cighty members.

MON1..EAL, QUEBEC.—Considerablc comment is said to have been
caused in .lontreal municipal circles by the application from the Montreal
Terminal Railway (the old Bcelt lline) to continue its service through the
city. The appiication was rcferred to the rcad committee of the City Council,
and will probably e resisted 1y the Electric Street Railway Company on
the ground, frequently urged herctofore, that the granting of such permission
would be a wviolation of the contract betwcen the company and the city.
llowever, legal opinions have been given to the effcet that under its con-
tract the street raillway company has no monopoly of the city streets. It
appcars that if the Terminal Company obtains the desired permission it will
construct one or two clectric car lines from one end of the city of Montreal
to the other, connecting with its suburban system in the cast end of the
island. Some time ago this company cndeavored to make arrangements with
the Street Railway Company to run Belt Line cars to the center of the city
or to lease special cars of its own connecting the Belt Line suburban service
with the center o1 the city. This being refuscd, the Terminal Company now
seeks to build city lines of its own, as it is empowered to do under its
charter from the Dominion Parliament.

MONTREAL, QUEBEC.—A most extraordinary thing occurred in the
Canadian Senate recently, almost without a precedent. The Buffalo Railway
Company’s bill, which was framed to enable it to absorb all the clectric rail-
way lines between Buffalo and the mouth of the Niagara River on both sides
of the line, had passed the railway committce of the House of Commons,
received its three readings and also received the assent of the Commons, was
sent up to the railway committee of the Senate. It was passed by that body
and received its first and sccond reading in the Senate, which is usually
tantamount to a bill being passed, but, on its coming up for third reading,
which is usually only a formality, it was thrown out. The company was
incorporated in Ncw York, and this action affects the Cataract Power Com-
pany, Hamilton Electric Street Railway, the Hamilton & Dundas Electric
Company, Hamilton, Grimsby & Beamsville Electric Railway, Hamilton Ra-
dial Electric Kaiiway, Galt, Hespeler & Preston Electric Railway, Niagara
Falls Park & River Railway, Buffalo & Niagara Falls Electric Raijlway,
Niagara Gorge Electric Railway, Buffalo, Tonawanda & Niagara Falls Elec-
tric Railway, Buffalo & Lockport Electric Railway, Niagara Falls & Suspen-
sion Bridge Railway, Niagara Falls, Whirlpool & Northern Railway and
several others, proposed, building or being extended.
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CONSTRUCTION NOTES

PASADENA, CAL.—The board of directors of the Pasadena & Mt. Lowe
Railway Company have called a meeting of its stockholders for Aug. 2, to
vote upon the questions of increasing the capital stock from $400,000 to
$600,000 and increasing the bonded indebtedness from $375,000 to $500,000 by a
new issue of 500 4 per cent $1000 thirty-year gold coupon bonds, which are
to be used in redeeming the present outstanding bonds and for betterments,
extensions and re-equipment of the line.

HARTFORD, CONN.—T. C. Perkins, of Hartford, has made application
to the Selectmen of Agawam for the construction of an electric railway be-
tween Springfield and the Connecticut State line. Mr. Perkins’ petition calls
for two locations, both beginning at the State line and ending at what is
called the South End bridge at Springfield. One of these, however, goes
around through the center of the town of Agawam, and the other goes up
along the river road. The company prefers to have the latter granted, but
will take the former if the people of the town prefer. It is the intention of
the promoters of the new road to run a fast line between Hartford and
Springfield, and they hope to make the trip in an hour and a half.

WABASH, IND.—Joseph T. McNary, general manager of the Logansport,
Rochester & Northern Traction Company, which is to build a trolley line
101 miles in length, from Logansport to Kendallville, says work will com-
mence on the grade of the road at Logansport July 4. The money for the
construction work has all been provided, and but for the illness of the civil
engineer in charge of the work operations would have commenced six weeks
ago. One section of the road will be in operation by fall.
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KOKOMO, IND.—Tt is said that a company, to be known as the Kokomo,
Wabash & ILake Manitou Railway Company, is to be incorporated shortly.
The company is being organized to construct an electric railway from
Kokomo to Rochester via Greentown, Converse, Wabash, Roann and Akron.
The right of way has been obtained along the entire route, and negotiations
are now on for financing the road. Franchises have been granted in all the
towns on the line, and the promoters are reported to have said that the en-
terprise is certain to go. The road will be about 60 miles long and traverse
a populous and wealthy region.

FT. WAYNE, IND.—The Ft. Wayne & Butler Railway Company has been
incorporated, with a capital stock of $50,000, to construct an electric railway
from Ft. Wayne to Butler, a distance of about 40 miles. The directors of
the company are Robert H. Carnahan, B. Paul Mossman, Robert Millard,
William H. Olds, Charles W. Orr, Van B. Perrin and Frank L. Smick.

DAVENPORT, TIA.—The Tri-City Railway Company is having a part of |
its system double tracked in the vicinity of Warren Street. B. F. Nickerson, -
of the Falk Company, of Milwaukee, Wis., has charge of the work. It is
expected that the job will be completed in about a month.

AUGUSTA, MAINE.—The Gardiner & South Gardiner Electric Railway
Company has filed a petition with the Railroad Commission for a location.
It is proposed to connect the city of Gardiner with the village of South
Gardiner. The road will form one of the connecting links in the projected
system between Augusta and Portland.

SEDALIA, MO.—The receivers of the Sedalia Electric & Railway Company
contemplate making a number of improvements in the street railway system.
The power house on East Broadway is to be enlarged, and a new car house is
to be built on East Ninth Street. The latter will be 120 ft. x 50 ft. The in-
stallation of additional power-house machinery is contemplated, and several
new cars are to be purchased. The old cars are to be ovg¢rhauled and re-
fitted.

ST. LOUIS, MO.—The Wellston, Creve Couer & St. Charles Railroad
Company has petitioned the St. Louis County Court to allow an amendment
to its petition of April 9, which asked for a permit to lay tracks on the
National Bridge Road. The amendment requests a private right of way.

KANSAS CITY, MO.—The DMetropolitan Street Railway Company is
rushing work on its Eighth Street viaduct, and expects to have it completed
within six weeks. The total length of the viaduct is 650 ft., and is just wide
cnough for two tracks. Seven hundred thousand pounds of steel have been
used in building it, and the largest of the big girders that have been used
weighs 20,000 1bs. This great mass of stegl and the concrete approaches
made a solid and durable base. The foundation has been put down to bed-
rock—that of the west approach being 34 ft. below the street grade. In order
to meet the demands of property owners that the structure should be sightly
and impervious, the whole track space will be covered with steel plates over
girders on which ties are laid imbedded in bituminous concrete. On top of
the ties ducts will be laid, carrying feeder cables, the ducts being imbedded
in and surfaced over with sheet asphalt, giving the viaduct from overhead
the appearance of an ordinary double-tracked street railway on a paved
street. Eighty-pound rails will be used on the viaduct, and a safety appliance
will be provided by an inner and outer guard-rail and guard-rails at the
approaches. Except at the Main Street station, the viaduct has an incline
of € ft. to over 100 ft.

GREENSBORO, N. H.—The City Council has passed an ordinance grant-
ing the Guilford Power Company a franchise to construct a street railway in
Greensboro. The franchise is for thirty years, and provides for a single-
track system, with one exception. The price of transportation is to be 5
cents within the city limits and six tickets are to be sold for 25 cents.

MIDDLESEX, N. J.—The South Amboy Borough Council has passed an
ordinance granting the Middlesex & Somerset Traction Company a franchise
for the construction of an electric railway through the borough.

NEWARK, N. J.—The North Jersey Street Railway Company formally
opened its new line on Jackson Avenue, Greenville, June 28.

NEWARK, N. J.—The North Jersey Street Railway Company has com-
menced the operation of cast-welding its track joints. The Falk system is
being used, and a 1-ton cupola has been purchased, together with the right
to use it without paying royalties. From ten to eighteen joints are cast per
ton of iron, according to the size of rail, and both new and old rails are
being welded. Work is being carried on every pleasant night, but it will be
some time before the entire undertaking is finished.

ALBANY, N. Y.—The United Traction Company has awarded J. M. Jones’
Sons’ Company a contract for twenty-five cars.

CATSKILL, N. Y.—The Catskill Electric Railway Company has pur-
chased the necessary poles, ties and rails for the construction of 2%, miles of
its proposed road, and is in the market for other supplies. The work of con-
struction, placing of orders for equipment, etc., is in charge of Fowler &
Robert, the well-known supply firm, of 149 Broadway, New York. Mr.
Robert states that all orders will be placed immediately, and the road will be
finish~1 as soon as possible.

NEW YORK, N. Y.—On June 21 the Rapid Transit Commissioners voted
to change the route of the subway at the northern end of the West Side line,
so that it will go north in almost a straight line over a viaduct from the
portal of the tunnel at Hillside Avenue to the terminus at 218th Street via
Nagle, Eleventh and Tenth Avenues, instead of making a detour to the west
through Ellwood Street to Inwood. The change will save 1000 ft of viaduct
and $100,000 in the cost of building. Contractor John B. McDonald approves
the change because the new route will be through a more thickly settled
section and will pay better when the road is in operation.





