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SOME NOTES ON THE OPERATION OF THE POWER,~·PL-ANT 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 D eane 
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 forc etl-draft type, 
and would be quite expensive if of the natural-draft type. 

FIG. !. - 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. T he 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 thi s case 
the number of platforms over which the water has to fl ow 
before it falls into the pond is three; the platforms 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 freely 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 Highwood plant the pond itself is about 150 ft .. x 
60 ft . in size, banked or excavated to a depth of about 5 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 wall s of the basin 
having sloping faces of stone concrete with a ¼-in. cement 

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 r 15 or 120 <legs., the water be­
ing returned at about 90 <legs. 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 showir in the drawings. The table it­
self is not as large as the pond, being only 132 ft. in length 
by 3r ft. in width, 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 coup1ed or uncoupled 
whil e 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, F ig. I , 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 th e center­
crank type, and the smaller engine, which is of the side­
crank type and is located at one end of the line. T he alter­
nator located outside of the large eng ine can be driven 
from that eng ine alone, but either or both of the machines 
f;>etween the two engines can be driven from either or both 
6f the eng ines, working either independently o r coupled 
together. The arrangement of t he shafts and couplings 
fo r 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 generators are 
mounted, not on the solid shaft itself, but on hollow shafts 

1" 

together and thus join the dynamo quill to the engine 
shaft . By energ121ng two coils m 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-han'd clutch, as shown in Fig. 6, the direct­
current generator is connected to the large engine ; by 
drawing over th e 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 g en­
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 oi these quills 
-one carrying the armature of the direct-current machine 
and the other the rotating fi eld 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 ~ets 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, fo r 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 
g reater part of the solid shaft overhangs its bearing. 
When its ends are not clutched in the m~netic clutches, 
however, the solid shaft is not rotating, so that the over­
hang is no disadvantage. 

T he 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, F ig . 
1, that this alternator is also mounted on a hollow quill, 
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so that wh en 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 th e failure of any one dynamo 
does not incapacitate either engine, nor does trouble with 

r11 c __ 

1111;----L...J 

service could be continued in case of fai lure of this gener­
ator by feeding back from th e 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 th e large eng ine. At th e time the 
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FIG. 5.-SECTION OF POWER STATION 

any engine throw out of se rvice any dynamo, \Vhile fail ure 
of the larger engine only shuts down one alt ernator. Th e 
larger eng ine is sufficient in size to carry th e usual load, 
and a reserve source of power is provided without using 
another engine of th e same size by fi tting the smaller en­
g ine with a by-pass in such a way that both its cylinders 
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1: hotograph reproduced in F ig. 1 was taken, it will be seen 
that the large engin e was in operation, driving th e alternator 
at the left-hand end of the line and th e direct-current ma­
chine. At any time the couplings may be changed so that 
th e small engine at the right-hand encl of th e line may 
drive the alternator adjacent to it and th e direct-current 
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can be supplied from th e 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, t his is always kept 
in operation to feed th e adjacent sections of track, although 

machine. T here is no provision for bringing the gener­
ators up to speed by electrical means when th e eng ines 
are running so that the generators can be started and 
coupled to the engines without stopping th e 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-

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 

. . . . . . 
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FIG. 8.-SWITC HBOARD AT MAI'l STATION 

station, so that th ey are not in parall el \\'ith each other. 
T hey can, however, be synchronized in the usual way and 
throw n in parallel, after \\' l11ch the clutcht>s may be oper-

FIG. 7.-CAR ON TRESTLE 

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

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 9 miles in leng th . 
T he middle section is supplied from the direct­
current generator at th e power station and each of the two 
end sections is supplied from a rotary-converter and stor­
age-battery sub-station . T he th ree sections are normally 
tied tog ether electricall y on the 600-volt lines so that they 
help each other. T he two sub-stations are almost exactly 
like each other and each contains two 125-kw General E lec­
tric rotaries, a vi ew of a pair of these ma­
chines being shown in Fig. 9, from which it 
will be seen that they are o f th e type with 
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current end . No reactive coil s 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 m ethod requiring less skil l on the part 
of the operators than starting from the direct current end. 
ft woul d be preferable, in a plant of this kind, provided the 
operatives were sufficiently skilled, to start from the direct­
current encl , either by means of power transmitted from 

FIG. 9. - ROTARIES AT SUB- STATION 
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FIG. 11.- M AP SHOWING LOCATION OF FEEDERS 

overhang ing coll ector rings. They were set up with 
their shafts in line in order that th ey might be 
coupled together to allow for the turning of the commuta­
tors and t_o prevent pumping. A lthough th e 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 volt s, the 600-volt wires being nor­
mall y connected together , or bet ter by means of current 
fro m the storage batt eri es, 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
t ion. 

T h e rotaries are compound-wound and provided with 
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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 transform ers and of the line being suffici ent to give 
practically constant potential under load variations. There 

FIG. 12. - ON E OF TH E MAGNETIC CLUTCHES, SHOWING 
COLLECTOR RI NGS AND BRUSHES 

are no circuit breakers in seri es with the batteri es . No 
se rious trouble is experi enced with hunting of the rotary 
converters, even though the g enerators are driven by 
single-crank engines. 

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

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 I cent per mile, varying from S 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 Sundays and holidays . 

The successful operation of this road with its several 
deviations from standard practice reflects credit on the gen-

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. 

Polyphase Apparatus for Long-Distance Roads in 
Providence 

Th e 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 th e Providence station to sub-stations 

FIG. 14.- VIEW OF ENGIN ES 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 Vv aukegan , 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 

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 th e 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 

T he City of W orcester, Mass., the second city in th e 
State in wealth and population, compares very fav orably 
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 th e 
introduction of suburban electric railway lines. But being 
the center of a highly industrial region, this condi tion 
could not long remain, and to-day Worcester is abreast of 
all rivals in local and suburban fac ilities fo r rapid transit. 

O f the six distin ct suburban lines now in operation , 
which practically annex to W orcester the principal towns 
and villages within a radius of 20 miles, and with various 
terminal connections beyond , the Worcester & Suburban 

Webster with its population of 12,000, the pleasure seeker 
by this route ar rives within a short distance of one of th e 
largest fresh water lakes in the State, enjoying the eupho­
nious I ndian name of "Chaubunagungamaug." 

T he company was organized with a capital stock of 
$1 50,000, r ights of the various towns obtained, and $ 150,-
000 worth of bonds have been issued. The engineering 
of the whole enterprise was conducted by E. E. Carpenter, 
president and manager of the New E ngland E lectric R ail­
way Construction Company, of Worcester, Mass . T he 
vvork of construction was begun in the spring of 1899 and 
th e cars were in operation in the fo llowing September , in 
spite of many obstacles of g rade and alignment . 

T his task included the building of 3-½ miles of new 
streets in the towns of Auhurn 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 W orcester & W ebster 
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 subj ect 
of this articl e. 

The route runs through one of the most beautiful and 
picturesque sections· of Central Massachusetts, passing 
southward through the old time settl ements of Auburn, 
North Oxford and Oxford, the latter a typical New E ng­
land town of h omes and churches, with many historical 
associations, including the remains of th e old fo rt of early 
Colonial days on H uguenot H ill. Continuin g th rough East 
Webster, a delightfully rural region, to the busy town of 

of g ravel, bridges of steel I-beam s, with 60-lb. steel rail s, 
60 ft. long, on 7-ft. chestnut ties, and equipped with oo 
copper t rolley 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 6 ins. fac e, and are spaced 2 ft. centers. T he joint plat es are 
the standard four-b olt , 24-in ang le bar. T he bonds are all 
No. 0000, about one-half being of th e Protected type, 
the others being Crown bonds . T he poles th rough­
out are of chestnut , 30 ft. long and IO ins. in diam­
eter , 5 ft. from the butt, except in the village of O x ford, 
where octagonal hard pine poles 30 ft. long are used. The 
overhead material is of the W est E nd type, with General 
E lectric switches and flex ible brackets. 

The company has a fine location in the town of Oxfo rd 
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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 fl oor is of steel with brick arches and granolithic top. 

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 flo or and th e 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 ca rry any fire insurance on buildings or equipment. The 
power equipment 1s about 1000 hp. with buildings large 

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. 9 
Sturtevant blower directly connected to a small steam 
engine. By this means no large stack is needed and the 

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 <legs., by 

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 Hamil­
ton-Corliss engines of 600 hp each, of 120 r. p. rn., 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 filt ered, pumped to tank and used over again. 

The coal pocket, of the steam railroad trestle pattern, is 
large enough to hold 25,000 tom: 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 roadbed 
by the construction car at one operation. 

The car house, which adjoins the power station, is of 
brick 'vV.ith brownstone trimmings well arranged and ample 

INTERIOR OF CAR HOUSE 

INfERIOR OF CLOSED CAR 

bench and two twelve-bench open 
cars. The cars, which are illustrated 
herewith, were bui lt by the Laconia 
Car Company vVorks, of Laconia, 
N. I-I. A ll the cars are mounted 
on Laconia double trucks, with th e 
motors suspended outside the 
axles. International registers are 
used . 

Each car is equipped with two 
50-hp Westing house high-speed 
motors and Standard Air Brake 
.Company's ax le-driven air com­
pressor brakes and chime whistles, 
and the new Carpenter sand box, 
th e invention of E. E. Carpenter, 
of the New England E lectric 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 
entire length of the line, a11d 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 
\,Vorceste r, Mass. 

~ -
- -,----;; 

The company has reason for 
great pride in its rolling swck, 
which consists of seven hand­
some box or closed cars, about 43 
ft. long. They are finish ed in 
quartered oak inside, with plush 
cross seats, and each has a capacity 
of from forty to forty-four peo­
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 
~ase 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. 

Th e road is also furnished with a large construction car 

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 bell:'1 and 
telephone system, .make this palatial car one of the finest 
of its. kind in the couµtry. 

Although the · line has been in operation but a few 

VIEWS ON LAKE CHAUBUNAGUNGAMAUG 

equipped with motors and all electrical appliances fo r 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 b1-1ffet and refrigerator appointments. T he 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 
I7 miles long with turnouts, was about $400,000. Of this 
amount the roadbed and track cost about $r ro,ooo; the 
special work, grading, switches, frogs, new streets, fenc-



JULY 7, 1900.] STREET RAILWAY J OURNAL. 

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-
neous items, such as office furniture, 
telephone system, tower wagon , 
etc., amounted to about $5,000. 

The officers of the company are 
Julius Garst, president; Fred \.-
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 , an<l 
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. 

•• 

4 

Testing Public Opinion in Chicago. 

.... 

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

VIEW OF CAR AND OPERATING FORCE 

a novd 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 

German Managers to Make a Trip of Inspection to 
America 

U nder th e auspices of the Ve rein Deutscher Strassenbahn 
und Kleinbahn Verwaltungen, which is an association com-

,,,. 

CAR HOUSE 

prising the principal street railway companies of Germany, 
an ~xtensive 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 duri ng the 
early part of May, 1901, by either 
the Hamburg-American or North 
German Lloyd line, and New Yark 
will be the first city visited. Other 
cities which the party is planning 
to visit are Boston, Cleveland, Chi­
cago, St. Louis, Cincinnati, \Vash-

ington and P hiladelphia. 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,ooo 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 & O hio Railroad, in an effort to reduce 
air resistance, will be of some interest to workers in high 
speed electric rail roading, whether the results prove suc­
cessful or not. A g reat many attempts have been made to 
reduce this part of a train's resistance, a factor which, at 

( 
I 

/ 

FRONT END OF TRAI N 

high speeds, is undoubtedly a very important one. The 
subject was quite thot"oug hly di scussed in a series of 
articl es in th e STREET R AILWAY J OURNA L about a year 
ago, in wh ich one writer, H enry Graftio, fo rmerl y chief en­
g ineer of the Li eilmann Company, of F rance, stated that 
li e h eli e\'cd tha t a fo rm of train in which the spaces be-

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 fo r 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 IO miles an hour was made with 
the same engine over the same tracks, drawing the test 

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 be had 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
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 determine whether the shape of 
the rear car on Mr. Adams' train actu­
ally lessens the train resistance. It is 
needless 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 is built up to the height of the 
car so that there is no break between 
the eng ine cab and the baggage car. 
The windows 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 ai r from impinging against them. 
The platform doors extend to the bottom of the steps, and 
are flush with the sides. T he spaces between the cars are 
closed with flexible connections which accommodate them­
selves to all curves and the various compl ex motions of a 
tra in at high speed. The roof is arched and is perfectly 

smooth. The rear car tapers to a 
poin t. In the train now being tested 
nothing has been done to the engine, 

0as Mr. Adams decides to show that 
th e cars are the greatest violators of 
the laws of speed. 

T he 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 
th ese ducts the fresh air is distributed 
through the train. 

----♦----

U nited States Consul McGinley at 
Athens writes, under date of May 14, 
1900: "From reliable sources, I have 
learned that the Athens and Pirreus 

Railway Company must, according to conditions in its 
franchis e, adopt electricity as the motive power for its 
trains within the next three years. This road extends from 
the quay in Pincus to the business center of Athens, some 
5 mil es, 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 Pirreus, 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 
stone arches through thickly populated city 
districts, great difficulties were encountered 
during construction, which easily explains 
the enormous capital investment 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, 4' 

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,-
000 miles). About one-half of this road is 
operated by electricity, and prob~bly not 
later than two years from now this will be 
the only motive power. 

Dn.blem ' Neu 

Sept. 1, 1899, the successful completion of the Spree T un­
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 
th e breast shield. The electric road, which utilizes thi s 
tunnel, starts from the Schlesische depot, passes th rough 
Stralau, and ends at T reptow, 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-

··.,. K!tr ) .> ' 
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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 & Hal£ke. 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. Lichte.$~ 

~ J 
7 IC:, 

SCAc. E OF METERS ' On Oct. 21, 1899, another road, built by 
Schuckert & Company, was opened to the 
public. This road, which is 6.6 km. (4.r 
miles) in length, carries freight as well as 
passengers, and is equipped entirely with 
the overhead trolley. The Stadt- und Ring­
bahn, already referred to, is the only 
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FIG. 1.-MAP OF BERLIN, SHOWING THE LINES OF THE GROSSE 
BERLINER STRASSENBAHN 

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 

ganized cab system. At the beginning of 1899 there were 
in service 231 omnibuses and 8096 cabs. O mnibus and 
cab owners are at present t.xperimenting- 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 quest ion \Vhich the future 
alone will answer . 

T o 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 thi s aspect of the question are re­
ferred to a very excellent pamphlet on this subj ect, en­
titl ed "Twenty-Five Years of the Grosse Berliner Strassen-
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bahn," published by Bergmann, Wiesbaden, in 1898. T he 
present article will be limited, therefore, to the introduc­
tion of electricity on the road, and to its status at the close 
of th e past year. 

T he 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 . Electrical experiments 
·were then di scontinued until soon after th e opening of the 

the extraordinary demands made upon the road by the Ex­
position crowds, and Wc).S shown io be far superior to horse 
power for the transportation of large masses of people. 

In D ecember, 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 U nion E lektricitats 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 

Derlin Industrial E xhibi tion in 1896, when the managers 
of the road succeedeu 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 U nion Elektricitats Gesellschaft was 
asked to furnish fifty motor cars, and to equip several lines . 
The work was pushed vigorously, and when the Exposi­
tion was opened on May r, 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 Derlin, 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 vvestern 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 
fo r 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. 

O n March r, 1898, the Schoneberg-Alexander-Platz line 
was opened . It is 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 

'""'" 

the road. The Electric Works in each case supply the 
feeders, and the current is measured at the point of feedin g 
to the trolley wire. T here are a total of seventy-seven fe ed­
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. 
Fig. 12 shows a section box, in which two such meters of 
different types have been placed. 

The several sections suppli ed 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 troll ey wire is also separated into sections 
eve ry 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 N eue Berliner Pferdebahn­
Gesellschaft, as well as the W estlicher 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 Schoneberg Electric Works and the 
Charlottenburg Electric Works. From July, 1898, to July, 
1899, Berlin Electric Works furnished 28,893,947 kw­
hours, of which 35 per cent were used for the operation of 

a section cut-out. A t crossings the section cut-outs are 
close together, and are never more than roo 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 "vVest End" pattern, which 
was used h ere 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 F ig. 6 is shown 
the type of pole and arm most commonly seen in Berlin. 
T hebuilt-uptype,also shown, isempl oyed 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 in 
front of th e E mperor W illiam Memor ial Church . T he 
designs of rosettes a lso correspond to the architecture of 
the buildings to which th ey are attached. That the noise 
dampeners which are used in connection with the rosett es 
work effectively, by the use of g utta percha insulation, is 
shown by the fac t that o f the 4000 rosettes installed, not 
more than thi rty had to be r emoved, and th is on accoun t 
of a change about to be made on the bu ilding or because 
the building its elf passed into th e hands of owners who 
wished them removed . 

T he tro ll ey wire is suspended 6 m (19 ft. 6 ins.) above th e 

t 
. 
. 
·, 

' .... . 

by means of the Schmidt h alf-lap fi sh-plate, in which 50 cm 
(20 ins.) o f the ang le-plate is countersunk into one-half the 
ra il -head at the joint . S ince th e beg inning of 1898 the 
F alk cast rail -jo int h as been used on several portions of 
the road to a considerable extent, as has been described in 
these columns. 

Bes ides the rail s, nearly all th e special work had to be 
replaced . T hat at p resent is mostly of the made-up type. 
T h e shortest radius of curvature is r6 m (53 ft.) , the steep­
est grade is 4 per cent . 

T he underg roun d conduit electric system is not in u se 
at present on the road, nor is th ere a sing le instanc e of a 

FIG. 4.- TYPES OF TU BULAR AND LATTICE POLES USED 

heads of the rails, bu t thi s di stance is decreased to -4.5 111 

( q ft. 10 ins.), the smalles t permi ssible heig ht under 
bridges and railroa<l ~pans, as shown in F ig . r r. T h e 
g reatest span within city limi ts was necessitat ed at the 
Jannowit z bridge, wh ere the di stance from pole to pole is 
~o m (262 ft. ) . In F ig. 5 is sho.wn the method of suspen­
sion adopted in crossing the Colonnen bridge, the span 
being 100 111 (328 ft. ) in leng th . 

T he current is returned th rough the rai ls, wh ich are 
bonded by means of copper in th e usual manner adopted 
by th e L"nion Company, and specially laid cables. T he 
change to electric traction necessita ted the replacing of a 
large number of ra ils. such as the Larson, F isch erdick, 
Haarman and 13-cm (5-in .) P hcenix by ra il s o f more 
modern design. The standard rail used is of the P hcenix 
g irder type 16o mm (61 ins.) hig h , with cen tral web r 1 111111 

(0-43 in .) thick. T he lip is onl y 15 mm (o.6 in.) in width , 
and on new rails lies 3 111111 (0.12 in.) below the running 
face. T he lip was designed narrow, so that wagons pass­
ing over the rail would wear all parts of it equally, and 
thus a step fo rmation would be prevented . T he section 
fi n~lly adopted was the result of th is company's long ex­
peri ence, and \\·as roll ed aft er the design of the royal 
engineer, Mr. Fischer-D ick. Most of the track is laid in 
concrete, and where this was impossible, on a bed of g ravel, 
as shown in Figs. 56 and 7. The rai ls a re nearly all join ed 

simpl e accumulator system ; the lines have the overhead 
troll ey either on pa rt o f o r on their entire leng th , or else 

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

the mixed system , where the battery furnish es current only 
along those portions where th ere is no troll ey wire. 

T he accumulator system, which requires n either an ex­
pensive roadbed, like the condui t system, nor the over­
head construction, is g enerally believed by the g eneral 
public , to be the most perfect of all electrical systems, but , 
in addition to the weight, the acid fum es from the battery 
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have been fo und in Berlin to be offensive, in spite of the 
great care exerci sed in g uardin g again st their escape. T he 
separate cells must be compl etely cleaned out from time to 
time, and even then the experi ence in Derlin has been that 
the escape of gas cannot be avoided. Moreover, even in a 
comparatively new cell , th e superoxicle deposit which 
gathers on th e plates causes a local di scharge of the cell , 
thus greatly reducing its effi ciency. Again, if the traffi c 
is not quite normal , the tim e durin g which the cars are on 
the trolley sections is -not sufficient to charge th e cell s so 
that they can carry th e car over the sections where there is 
no troll ey wire. I t was also fo und on Dec. TI, 1899, in 
again using th e accunmlators fo r th e fi rst time after a 
heavy fall of snow, that they were far from sati sfact ory. 
All the stoppage and delays, the most serious which the 
road had encountered fo r te n years, were caused by the 
accumulators failing to m eet the traffic demands. Besid es, 
the expenses to maintain such a system are considerabl y 
increased. It was orig inall y though t in Berli n th at th e 
accunmlator (mixed) system would co~t 6 pf. per km (2-4 
cents per car mile) more than the overh ead system , but it 
was found that thi s fi gure had to be increased 40 per cent. 
F or an extensive overhead system the use of acc umul ators 
is rath er a di sadvantage. as th e weight of the battery (2 .8 

tons on large cars) has to be transported along the entire 
distance as a dead load . O n several lines wh ere the traffi c 
is densest and delays must be avoided at any cost, the cit_r 
authoriti es have recently permitted the provisional in­
stallation of the overhead t rolley, where fo rmall y its use 
was prohibited. 

Another change n ecessitated by th e adoption of elec-

FIG. 6.-TRACK CONSTRUCTION IN BLOCK PAVING 

f 'r 35 _______ ..,. ff / 

i:voncre e 

FIG. 7.-TRACK CONSTRUCTION IN MACADAM PAVING 

FIG. i.-TRACK CONSTRUCTION IN ASPHALT 

tricity as a motive power was the extension of the rollin g 
stock. For th e two lines opened in 1896 onl y fifty motor­
cars were purchased, each being equipped with two moto rs 
of 13.5 hp, using 28 amps. A t the close of 1897 the repor t 
of th e company showed an ownership of onl y fi fty-five 
motor-cars. O ne year later thi s fi gure rose to 375, 202 of 
which were desig ned fo r mixed servi ce. At the cln~r of 

1899 the company owned 300 cars for mixed and 400 for 
the simple overhead system . For th e com plete road, as 
now pl anned, at least 1200 motor-cars will be required, 
600 to 700 of which will probably be equipped with a(..­
cumul ators. F ifty cars were bough t in Am e:ica in order 
to obtain A meri can desig ns; the remainder were of Ger-

FIG. 9.-DIAGRAM OF OVERH EAD WIRING AT ALEXANDER PLATZ 

man pattern and made in Germany. T he two types differ 
mainly in the fram e construction and the arrangement of 
the tru ck springs. T he so-call ed St. Loui s cars have 
cross seats, but these are not well adapted fo r Berlin st reet 
service, as the cars on several lines are on ly 2 m (6 ft. 6 
ins.) in width , which is hardly sufficient for thi s type of 
car. 

The trucks were furni shed by th e Bergische Stahl I n­
du stri e. T he side fram e for the single trucks, which are 
of the ''model Derolin a," are large steel castings 
united by fla t iron cross-bars. The wheel-base on the 
sing le trucks is 1.750 111 (S ft. 9 ins.), and on the double 
trncks, I . ...J.OO 111 (3 ft. 7 in s.) T he doubl e trucks were de­
sig ned by Chi ef E ngineer S. Peiser, of the road, who also 
drew up the plans for the car bodies and sin gle trucks. 

T he new cars are equipped with two motors, which are 
protected, as are all the car-motors manu fac tured by th e 
U nion E. G., bv a completely closed magneti c fi eld . Each 
motor \\·cighs ·785 kg, h as a capacity of 2 3 hp. and con­
sumes 4...J. amps. T he power is tran smitted to the dri ving 
axle and cast steel wheels by means o f gearing, at a ratio 
of I :4.78. 

T he braki ng can be accompli shed either by a hand or an 
electromagneti c brake simila r to the General E lectric 
)) r~k1.:, well known in f\. l11 , ri ,c\, The necessary curre11,t 1s 
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furnish ed by the motors, which are momentarily t rans­
formed into generators. The electrical braking of the 
trail ers is accomplished by the current acting on an iron 
core, which, by m eans 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 electrn­
magnetic device, so 
that these cars can be 
used eith er as horse 
cars or trailers. 

The controllers for 
, the simple troll ey cars 

are of the seri es-paral ­
lel type, with electric 
b r a k e attachment 
Those for the mixed 
system cars are pro­
vided with a suppl e­
mentary cylinder and 
small hand-wh eel, by 
means of which the fo l­
lowing combinations 
may be olJtained: 

FIG. 10.-CONTROLLER WITH ELEC­
TRIC BRAKE ATTACHMENT 

I. The motors are 
connected with the 
trolley and the battery 

1s being charge<l. 
2. The motors are connected with the trolley and the 

battery is cut out. 
3 The battery is connected with the motors and the 

troll ey is cut ou~. 

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 di scharge, and the single-truck cars contain 200 cells, 
having a capacity of 25 amp.-hours also if discharged 
in one hour. A lthough 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 ancl discharg ing currents and the current 
consumption, which rises to a considerable amount during 
unfavorable weath er conditions . T h e time for charging 
varies according to the time during which the battery was 
last discharged, from three to ten rriinutes . 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 di scharge 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 are 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. T h ey 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 Miin­
berg Streets. In 1897 the depot in the Brandenburg Street 
was torn down and in its place a modern car house hold­
ing si'xty-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 arc also 
equipped with mo­
tors. In thi s con­
nection it might be 
stated that the de­
pots, which at the 
beginning of 1899 
offered room for 
nearly uoo horse 
cars ., and 6000 

horses, will , within 
one and one-half 
years, all be trans­

FIG. 1-i.-SECTION BOX WITH TWO WATT-
METERS FOR MEASURING CURRENT formed into houses 
FLOW FROM FEEDERS TO TROLLEY 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 ; 

The Vincennes .Exposition Railroad 

[From Our Regular Correspo11dellt.] 
The Paris Exposition is divided, as most readers of thi s 

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 practicall y 
isolated, inasmuch as there is no adequate system of trans­
portation between the two sections, and a singl e 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. 9 and a view of it in Fig. 2, 

operation for the first time on May 12. It is dou!Jtful 
whether it will be a paying property at first, as the Vin­
cennes annex gives but little indication of becomihg a 
really popular resort. The track races will doubtless draw 
r1- crowd; but during the sbow there will ~tlways be <\ 
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general tendency on th e part of the public to spend their 
time at the main Exposition grounds, where side shows 
and other amusements abound. The transportation and 
machinery exhibi ts 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 exhibi tors and to the thousands of visitors in­
terested in these matters to have allotted space for such 
exhibi ts within th e Champ de Mars grounds, instead of de-

FIG. 3.- INTERIOR OF ENGINE ROOM 

votin g a large area to side shows and subordi nati ng the 
true object of th e Exposition to an apparent desire for 
pecuniary profit on th e part of the administration. 

T he new electric lin e just inaugurated is intended as a 
conn ecting link between the Exposition annex and the 
various tramway line" wh ich bring visitors to the city gates 
in the south eastern district, as. up to the present. there has 

Flu. 4.-INTERIOR OF BOI LER ROOM 

been no street car service to the gate of Reuilly, wh ere the 
main entrance to th e Exposition of Vincennes is located. 
The cars are double-deck It is intended to put twelve 
into service later on, but six only are used at the present 
time. as the line is less than 27 miles long. and very few 
passengers are carried. On l\Iav 12, which was a Satur­
day. and, as above stated. the a"pening of the railroad to 
public use, the paying entries to the annex were only 759 
fo r the entire day. Sunday brings out the crowds in every 
part .of the city, nnd the paying visitors to Vincennes num-

bered on th e 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. I 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 th e background. The roofed steel structure is the 
railroad depot where goods for exhibitors were unloaded; 
in th e di stance can be seen part of the Transportation 
Building . in which are the various types of locomotives 
built by F rench and for eign companies. Off to the right 
is the A merican l\Iachinery Building. A double track is 
used on thi s loop, but th e cars pass over both tracks in the 
same direct ion, the two lines being provided for the pur­
pose of expediting the service at th e gates, while two single 
tracks are laid in th e cut-through fortificati ons. 

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 month s. Near this build­
ing the track runs up a steep incline (Fig . 2), following the 

FIG. 5. - CAR NEAR CITY WALLS 

,,·agon road. and furth er on crosses the steam railroad of 
\ ·incennes, which has a station at the P lace de la Bastille. 

The trolley wire is carri ed on side poles, with flexible 
brackets. A large extension of the rail road system is con­
templated. and for thi s purpose a larger power station is 
being built than would be necessary fo r this temporary 
line. T he station is located near th e northern terminus, in 
Rue des Laitieres. where th ere are installed two 500-hp 
single-cylinder engines by Weyher & Richemond, running 
at 90 r. p. m, and two 1000-hp cross-compound engines 
by Farcot, of SL O ueri. 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 eng ines g ive an e.m.f. of 550 volts, and 
these machines are used fo r the temporary railroad. The 
larger generators furni sh current at 750 volts, and a~e in­
tended to supply power fo r th e 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. T he 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 
jnst outside the power house, bi1t up to the present time the 
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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 seems to be but little 
complication. The steam pressure is about I 14 lbs. per 
square inch in the valve chest of this engine, and for the 
Farcot cross-compound about 128 lbs. 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 boilers 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 40 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. 2½ ins. T he platforms are a 
trifle more than 6 ft. in length, making the cars measure 
about 27 ft. over the dashers. T hey are mounted on No. 
21-E Brill trucks with a 7-ft. wh eel base and have two G. 
E. 58 motors . These cars were fitt ed so they would be able 
to draw a trailer. 

In the lower compartment longitudinal spring seats cov­
ered with plush are used. Th e brass arms divide the seats 
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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 lbs. 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 
111111 or 18 3-32 ins., are allowed per person. Although the 
French are as a race small er than Americans, the space re­
quired in their regulations is considerably greater than 
that considered necessary in America . 

T he sash of the lower deck drop and th e 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-



628 STREET R AILWAY JOURNAL . [VoL. XVI. No. 27. 

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. T he 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. F or 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 
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FIG. 10.- TRAIL C AR 

be seen from F ig. 7, opens against th e side of the car. This 
construction permits the seating of twenty-two persons 
on the upper <leek, whil e but fo urteen find seats below. 
T he bulkhead is a valuabl e feature in the open car because 
it afford s considerabl e protection in th e case of wind or 
stormy weather. 

F or winter service th e whole imperial is enclosed by 
glass sash an<l panels as \\' ill he seen from F igs. 7 and 8. 
liy th e use of metal fo r panels th e whole movabl e part is 
made 1v ery light so as to lJe easily handl ed, and is at the 
sam e time very strong. This form of construction, it is 
thought, has never pre1v iously been introduced. The metal 
for the panels is especially prepared and treated for this 
purpose . It makes th e imperial quite as comfortable in 
winter weath er as the other part of the car, and naturally 
increases it s capacity. Beneath the seats on the upper deck 
a narrow monitor is introduced which increases the head 
room of th e lower deck materiall y. O ne feature which will 
excite interest is the fact that the roof of the upper deck is 
made almost perfectly fi at, and the troll ey 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. 
I n this the gutter can be seen in the center of the roof, the 
bell and th e trolley tube being removed. In Fig 9 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 platforms 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. 
Th e trnck with th e motors weighs 9275 lbs ., but the total 
weight of the car is only 18,825 lbs . 

A pparently 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. T he actual height in the clear is 5 ft. 6-½ ins. 
On the lower deck it is S ft. 7¾ ins. The total height of 
the car from the rail is but 14 ft. s¼ ins. With 33-in. 
wheels the platform is brought within 28 ins. of the head of 
the rail. 

The trailers for these peculiar cars are not unlike those 
used in America on horse car lines,and are shown in Fig. ro. 
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. 11 ins. 
long, h9-ve 4-ft. platforms and measure about 30 ft. over 
the dashers. Their width at the sills is but 5 ft. 7½ ins. 
and the seats are 5 ft. l l 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. 
T he total weight of the car is only 716o 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 g reater. 

••• 
Tramways of Nice and The Littoral 

1 The towns along the Riviera from Cannes, France, to 
.t\Ienton, are being connected by an electric road. The 
entire system is being installed by the F rench Thomson­
Houston Company, of Paris, which is directing all its 
energy toward completing the line at as early a date as 
possible. A ro,ooo-volt transmission line from M escla, 
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 N ice and the stretch of 50 km (31 miles) along the 
coast. 

T he former horse car system of N ice 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 carn~val, it 
has been thought desirable to build an underground con­
duit, but e~erywh ere 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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cla consists of three 500-kw g enerators, each connected by 
a flexible coupling to turbines. Th e generators are 
twenty-pole, three-phase machines wi th ·stationary arma-

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 th e Thomson-Houston 
Company in Lyons and on the line from the Bastill e to A 

Charenton in Paris * and is well illu strated in the repro­
ductions of the photographs taken during construction, 
which accompany this article. 

1-: 

r·1·1 ,~ 1 c lfl F 

\ 
KEY: 

Special attention has been g iven to the construction of n yur"u1 ic :;1a.tio11 "t I 
.\. Three Phase Genera\01·, 500 Kw , 
B. Excitors 
C - SwitchLoarcl uJ' liL•nerator 
D - .. Exc it e r 

I I E. " Generatm gStat ion the overhead line, the trolley wire running over the middle MEsCL\ 
~ - _ h L ine 

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 th e 
pole<:. T hese latter are of th e tubular type, but are so 
ornamented as to give quite a g raceful 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 N ice consist of the main line, which . 
starting from Cannes, traverses the cost to Menton, passing 
through Cali fo rnie, Nice, Vill efranch e, Monte Carlo, etc .. 
and by Cape :Marti n ; and a branch line between 
N ice and the inland village of Contes. The latter 

The Compagnie des T ramways de N ice et du Lit- J 1iJ 
is completely finished and will soon be in operation . ! 

t 
i 
11 

c;- " Tra nsfor m ers 

JI . ! 01· Pn.rlllleling Ca lifornie a nd Beau li eu Sub-Stations 
I - o f Ind udio n Motor ll uuuing Boo::.,k r 
,J _ u Hotary Convt' rten:, 
K - u Mutur Gent..·1 a tors 
L . Hotal'y Converte rs 1:;u K w 

M - Motor Gene rn.to1· 500 Kw. 
N . Direct Cun·eu t Swilcll lJoard from Rotary Conve,·tcrs 
u. Direct Current Switchboard fro m Motor Generatul's 

Su u-Sta tion at 
K Ste.Agathe 

tN I C l:: 1 

toral, which is the operating company, has also se- ltJ 
cured the exclusive r ight to use the lines of railway ~ . fYl _1• 

recently built in Monte Carlo and described in the ,_ ~ 
May issue. Menton, where the installation was last N N 

taken up, is expected to have cars in operation by s~ tutionat 

the corning winter . cALIFORNIE 

Suh-Stat io n .~t 
B£.\ l. Ll lW 

( Same a~ ch.tt 
a t Califo rnie) 

r~I 
~ ) 

l__ -

Double track is used entirely in Nice itself, but 
single track with turnouts is found at places along 
the coast . The gage is I meter. The rails are of the 
Broca or grooved girder type with a deep groove, 
and weigh 45 kg per meter (90 lbs. per yard). They are 
generally set 011 concrete and the joints are welded to-

SUB-STATION AT NICE 

gether by the Falk process. Granite blocks from the 
quarries of Saint Raphael are used for paving. 

The equipment of the power station at the Falls of Mes-
* See ST REET RAILWAY JOURNAL, D ece'flber, 1899. 

DIAGRAM SHO WING TRANSM ISSION SYSTEM 

UnJ ~1·gTounJ 
CunJuit Sy::::te m 

tures . and internal , revolving poles, having a freq uency 
of 25 cycles per ~econd and an electro-motive force of 10,-

000 volts . 
O n the 30-km transm ission line 

connecting the :i\I escla station 
and the principal sub-station 
at Nice, there is a drop of 10 

per cent. At N ice a portion of the 
current is t ran sfo rmed to 5000 
volts, and retran~mit ted to two 
other sub-stations. one at Cali ­
fo rnie for su pplying the line to 
Cannes and the other at Beauli eu 
for supplyin g- the li ne to Monte 
Carlo . 

r\ s al ready mentioned, the snb­
.,; tation at Kice contains the aux­
ili ary steam plant . T his includes 
two 700-hp double cylinder Corli ss 
engines belted to the motor g en­
erators and two batteries of four 
boilers each . T he latter are sem i­
tublar, having a heating surfa ce of 
185 sq. 111 (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 

(19.68 ins.) and the stroke I.2 I m (47.64 ins.) They 
run at 100 r. p. 111. There are two feed-pumps. one simple 
and th e other compound , and a feed-water heater which 
uses th e exhaust steam. T he steam piping is mostly cov-
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ered with a non-conducting packing and the steam pres­
sure is IO kg per sq. cm (142 lbs. per sq. in.) There are 
two brick chimneys, one for each battery of boilers, 4_o m 
( 13 I 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 show., the 
manner in which the engines ar'e 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. T he synchronous mctor receives 
the current directly from the Mescla transmission line at 
a pressure of 9000 volts. The generator has an e.m.f. of 
500 volts at no load and 550 volts at full load. The speed 
is 300 r. p. 111. The four-pole exciter fo r the motor, seen 
belted to the common shaft, is a 25-kw. 60-volt machine 
turning at 11 oo r. p. 111. There is one for each group of 
motor generators. 

There are also in this station two rotary converters, for 
which tl1e required e. 111. f. of 3-1-0 Yolts on the alternating; 
side is obtained by means of six static transformers. The 
three-phase tran,:mission to Californie and Beaulieu at 
5000 volts is supplied by six 55-kw transformers in two 
sets of three each . T hese lines may either be run entirely 
separate or thrown in parallel. Three 20-kw transforme;s 
reduce the pressure to I IO volts for running a small motor 
generat0 r. This consists of a 50-hp induction motor, 
coupled di1·ectly to a 35-kw multipolar dynamo. The 
e. 111. 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 iqsulation 
is used in the transformers . 

The switchboard. part of which can be seen in the illus­
tration, has altogether twenty-fiv e 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 bv 
insulated cables on special porcelain insulators. · 

The machines are designed for a rise in temperature of 
45 degs. C. (u3 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 

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 mm2 in cross section (between Nos. 2 and 3, B. & 
S.) wh ich 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 IO 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 IO km 
altogether. These overhead feeders are carried on the 
same poles as the trolley wire. They are 125 mm2 (.194 
sq. in.) in cross section. The underground system is made 
of armored cable 200 mm2 to 400 mm2 (.31 to .62 sq. in.) 
in cross section, which is carried from the sub-station to 
the points of distribution by th e 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 aper-· 
ated on the road, and if the service demands it, as many 
trail ers 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. 

CORRESPONDENCE 

The Need of Heavier Wheels 

BUFFALO, June 18, 1900. 
EDITORS 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 3¾ 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 lbs. 
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-lb. 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 IO 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 increas>-- 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 CAR WHEEL WORKS, 
Pemberton Smith, Engineer 

Polyphase Transmission for Electric Railways 

PITTSBURGH, P a., June 18, 1900. 
EDITORS STREET RAILWAY JOURNAL: 

The foll owing electric rai lways should be added to the 
list contained in your issue for June 2, as using polyphase 
apparatus fo r power transmission: 

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

branch) . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 267 hp 
*Sanford & Cape Porpoise Railway Company, San-

ford , Me. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667 hp 
U tah P ower Company, Salt Lake City, Utah ..... 2000 hp 
Youngstown Park & Falls Street Railway Com-

pany, Youngstown, Ohio. . . . . . . . . . . . . . . . . . . . 533 hp 

*U ses a 500-kw double-current generator. 
\VESTT:\'GHOUSE ELECTRIC & MANUFACTURING CoM-

1'.\:'\Y. 

Electric Heaters 

NEW YoRK, June 12, 1900. 
EDITORS STREET RAILWAY J OURNAL: 

W e have noted in your June number an editorial on the 
subj ect of electric heaters fo r street cars. We must take 
exception to some of the statements made, as we have 
placed upon th e 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 Gol d 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 h eater 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 fo r them to leave their su]Jports. 

The place fo r 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. T he 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 be entirely satisfied on this point. 

We might acid 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. It 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. 

GOLD STREET CAR HEATING COMPANY, 
By E dward E. Gold, President. 
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The equipment of towns and cities with the trolley sys­
tem of tramways in England is certainly eliciting a great 
deal of attention from th e 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. 

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 ~lsewhere the establishment by the em­
ployees of the Camden & Suburban Railway Company of 
what has been called a " Discussion N ight ," 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 th eir 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 
oth er foreign countries. There, throttling fo r-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 
throt tle, there are more h eat 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 IO per 
cent less than that of the 300-hp engin es, which, owing to 
their small size, can be th rown 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 large engine at low loads, and 
hope to obtain better results. 

The decision by the managements of the Boston Ele­
vated Railway Company and the Manhattan Elevated 
Railroad Company, of New York, to adopt the multiple 
unit and double unit systems, respectively, for the op era­
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 believ@, that nothing but distributed motor 
systems will hereafter be considered, unless by ultra con­
servative or poorly informed engineers and capitalists. 
The chain of logical sequence in arr iving at "distributed 
motor" systems as the only solution to the rapid transit 
problem is as follows : 

I. The conditions are that immense 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 speed 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 mo 
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 years 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 "reo-ulation" 

b 

and obstacle making by the French national, and the Pari-
sian local governments. These have made determined 
and hitherto successful , opposition to the one great im­
provement-elect ric traction-which would make it possi­
ble to carry ten passengers in Paris where one is now ac­
commodated . Does this seem an exaggeration ? V-l e 

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 streets, particularly as the outside world 
shares in the beauty of Paris as it is, without suffering 
g reatly, except for a few days or weeks in the year, from 
the inconveniences which Parisians themselves are forced 
to stand permanently; but it is more difficult to overlook 
the absurdity of the "complet" system which paternalism 
forces upon its sons and daughters in the mistaken idea 
that they are benefited thereby. As this "coniplet" 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 nov.­
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 passengers 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 th en "comp/et," and ::i 

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 6r twenty disappointed people in its 
wake, hoping that they may be more fortunate with th e 
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 clay 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 the suburban 
lines, while it is utterly impossible at almost any time to get 
on board at the way stations other 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 
fo reign, has risen in arms against the transportation system 
has mobbed th e 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 
maj esty 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 increasing 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 fuII 
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 fuII 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 5 so-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, hut if a shutdown 
occurs during- the chy this method of starting is likely to 
he interfere<l with by cars attempting to start up at the 
same time and pulling down the voltage at the unstarted 
suh-statian 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 hus-hars. just as though the machine were a 
direct-current slrnnt-woun<l motor. Generallv this start­
ing rheostat is shu nted around the ne!!ative main switch. 
Tn this case the negative terminal of the field of the ma­
chine should he connected to the negative bus-bar an<l not 
to the nee-::itive brush of the m::ichine. so that the fiel<l may 
!Yet fnll voltae-e before current is admitted to the armature. 
Rv closing- the positive switch. the circuit breaker and the 
fiel<l switch. the field becomes excited. and hy closing the 
path through the starting rheostat an<l cutting out resist­
ance the armature is hrou~rht np to speed just as is any 
direct-current motor. after which the nee-ative main switch 
can be closed, short-circniting the starting box. and the 
machine can be synchronized an<l switched into the alter-
11:1.ting--current circuits in the usual way. 

Another satisfactory wav of startine- rotarv converters is 
to switch them all into circuit before the main generator is 
c:t::irted. an<l to excite the field of the latter to full strength 
hefore starting it. in which c::ise the rotary converters wiII 
all sneed 1,n in svnchronism with the main-en!!ine and gen­
erator. This requires that the exciter he seoarately-<lriven 
indeoendently of the main !!enerator. This method is ap­
plicahle to starting up in the morning. hut is. of course, 
not applicable to throwing on a<lditional rotaries while the 
plant is running. In cases where there is a rotary con­
verter in the central generating station this one rotary can 
he started up in the morning in this wav. the others i~ out­
lying- suh-stations being starte<l bv me~ns of direct current 
from the central rotary. transmitted over the trolley wires. 

If it is necessarv to start rotarv converters with the o-en-. . :--, 

erating- nlant running at foll sneed an<l with no <lirect cur-
rent availahle. the ahove methods cannot be use<l and some 
means must be providerl to start them hv means of alter­
nating current~ at fuII frequency. In g~neral, two meth­
ods are use<l. In one of these, a smaII starting motor of 

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, general ly much more than fuII-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 th e 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 
sso-volt rotary will. receive such a high e. m. f. in this way 
that it is customary to use what is caIIed 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 aII of 
the coils will not he added to each other to strain the in­
sulation at the en<ls of the win<ling an<l cause a breakdown 
of the insulation an<l ground on the frame. The alter­
nating magnetism in the field also sets up an e. m. f. in the 
series field coil. which tends to sen<l a powerful current 
through the shunt round the series coil. To prevent this 
a switch is inserted in this sh unt 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 starte<l 
is a small one and the capacity of the line and generators is 
comparatively great, it works aII right; but , otherwise. it 
overloads the line. and any other load upon it gets a bad 
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 
wiII throw in and draw such an overload as to puII down 
the speed of the-generator and prevent the first sub-station 
from getting in synchronism. A far better way is to 
either start aII the rotaries with the generator or to start 
one rotarv converter at one station by this means or even 
hy the u~e of alternating current at · full frequency, ana 
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 article to the startling 

contrast between the superb Palace of Transportation on 
the Champ de Mars, and the T ransportation Building at 
the Bois de Vincennes section of the Paris E xposition . In 
more than one respect the contrast illustrates the promise 
and the performance, the plan and the realization, of thi s 
really great and beautiful World's Fair. The limited space 

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 Thomrnn-Houston street car line up the hill to the main 
entrance gate, where th e line circles. As will be observed. 

FRONT OF TRANSPORTATION BUILDING, V INCENNES 

on the Champ de Mars and the Trocadero H ill was given 
out so lavishly to meretricious, salacious sideshows that 
there was no room left for the main Exposition or fo r ob­
jects of real value and merit . T he 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 m eagre, cheap 
sheds which are here shO\vn, and which , as a general thing, 

~;:t:.-~-~~ ·'t" • ~!<I :.!Jc ~ .. 

·-.,_: .... ,,_. ... ,-;;,....-=-~-->~~::::--:::::_ , 

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-

TRACK ENTRANCE TO TRANSPORTATION BUILDING, VINCENNES 

can be reached only after the expenditure of considerable 
time, money and patience. Y et even this division, exas­
perating as it is, does not quite represent the confusion and 
muddle, for street railway apparatus is to be found-wh en 
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, 

fo rm up and down which visitors move in inspecting the 
exhibits. As a general thing, heavy rolling stock has been 
placed at the inn er end of each track and the street cars at 
the outer or receiving end. Outside the bui lding 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 the group of electric locomotives, most of which 



STREET RAILWAY JOURNAL. [VoL. XVI. No. 27. 

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. Nat 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, 

TEMESVAR VASUT TROLLEY CAR 

AUSTRO-HUNGARIAN TROLLEY CAR 

STEAM LOCOMOTIVE, L YONS-NEUVILLI::: 

-­' 

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 

one of the regular street cars in use at Ternesvar, 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-

BRILL SNOW SWEEPER 

CAR CHEMINS DE FE R NOGENTAI~ 

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, 
such, for example, as the steam locomotive from Lyons, or 
the narrow gage, rack rail electric locomotive from the 

BUDAPEST UNDERGROUND CAR AND ROAD 

CAR OF TRAMWAY DEPARTMENT DE L'AUDE 

BASTILE-PORT RAPP .:.DOUBLE~DECKER 

Fourviere & Ouest-Lyonnais for very stiff hill climbing. 
The tramway car of the Department de l'Aude, for second 
class, is also interesting, if only because of the wonder it 

engenders at the courage exhibited in trying to operate a 
tramway line on a steam road basis, with a complicated 
tariff and all its necessary attendance and bookkeeping. 
The French exhibit includes also a number of double-deck 

ELECTRIC LOCOMOTIVE FOR HILL CLIMBING, FOURVIERE 
OUEST L YONNAIS 

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 JO URNAL, 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 
RAILWAY 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-

FRIEZE AT ENTRANCE TO TRANSPORTATION BUILDING, 
CHAMP DE MARS 

tracted a great deal of attention and admiration, and we are 
glad now to be able to show a few of the principal groups 
relating to recent and relatively modern methoQs 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 9 ft. high , they attest the in-

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 

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

DECORATIVE PANELS, TRANSPORTATION BUILDING, SHOWI NG 
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 

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 bicycl e 
play a very prominent part. As will be noted, the set 
shown begins with an abundant use of the power oi 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 tv,:enty colossal figures in high relief, ten each side of 
the main portico, of which a view is here shown also. 
These ''heroic" size figures, one on each pillar fac e, signed 
with different names, are intended to represent the moto.r­
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 of 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. 



JULY 7, 1900.j STREET RA ILWAY JOURNAL. 

Third-Rail in the B. & 0. Tunnel 

After a long and thorough test of the overhead trolley, 
the Baltimore & Ohio Railroad Company has decided to 
install a third-rail system. T he 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 lbs. 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 th e crossings where special precautions are desir­
able th e rail is sectionalized electrically. The Murphy 
safety third-rail sys tem is here used . To minimize the 
danger of shocks to the workmen and others who may have 
occasion to use th e tracks, the rail is paralleled on each 
side by a pin e plank set on edge. T here 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 a-ran-
. b 
1te. These have vertical recesses to receive a pin on a 
malleable iron casting, which fo rms the base and extends 
laterally far enough to support the guard pb n ks. A chair 
on which the rail rests is leaded on the top of the g ranite 
block and completes th e insulator. ---~---

Transportation Figures at Paris Exposition 

The work done by the moving sidewalk and the third­
rail road at th e Paris Exposition has been very grati fy ing 
to the management and to the authoriti es. It appears that 
from April 15 to May 13, inclnsive, th e two systems carri ed 
no fewer than 799,479 paying passengers, of whom by far 
the larger number traveled on the sidewalk, although th e 
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, fo r 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 ,ooo 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 aaain and again 
to bring friends and to reach different parts ~f th e grounds 
quickly. Indeed it is stated by observers that the regular 
attendants at the E x position, 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. Marechal, man­
ager of the two systems, and to Charles L eblanc, general 
manager of the Compagnie Generale de Traction whicli 
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-
1:eaux, 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. 

Double- Current Generators for Electric Railway Service 

T he Massachusetts E lectric Companies, which have 
consolidated thirty-eight rai lroads 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 fi rst 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 Wakefi eld, Essex and Gloucester. 

T wo 800-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 thi s 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 rtfachines. Since this dis­
turbing effect will not be fe lt on the direct-current ma­
chines, it may affect the divi sion 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 di rect-current machines. 

Th e Massachu setts E lect ric Compani es own the Lowell 
& Suburban road with its pioneer polyphase transmission 
line from Lowell to Nashua. T he new transmission will 
be carried ou t in the same manner to a large extent. 

•• 
Street Car Building 

(Stephenson Practice.) 

BY CHARLES HENRY DAVIS, C. E. 

V I .-Assembling-(Continued) 

In the June issue of the STREET RAILWAY JOURNAL we 
gave the detail s of the bottoms for our two standard cars~ 
namely, th e Boston (closed) and the Brooklyn (open). 
T ables 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 T ables 31 and 32, each 
distinct part of the body is described, giving the material, 
the g eneral dimensions, how made, on what tools and how 
assembl ed, 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. L etters in column ...j. are the same abbreviations of 
timbers as used on Plates I. and II. These tables are 
g iven on the following seven pages. 

---•·♦-----
T he Toledo Traction Company has just issued a time 

table for the running of its cars, in the form of a little 
fo lder, which contains also some particulars of the city, as 
well as a handsomely lithographed bi.rd's eye view of 
T oledo, in which the routes of the company's system are 
shown. In this map the site of the O hio Centennial and 
Northwestern Territory Exposition in 1902 is clearly 
shown. 
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34 
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37 
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37c 
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39 
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43 
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Name of Piece 

(J ) 
S ide- posts (Fig,. 80, 81) 

Post parting-strips (Fig. 90) 

Sash parting-strips (N o t Ill .) 

Side belt- rail (F igs. fl4 , 95) 

Side-post strap- bolts ( Fig. 1\!4) 
Side-post strap-bolts (F ig. 125) 

Side,posts 
Post parting-strips 
Sash parting-strips 

Side belt-rail 
Side- post strap-bolts 

Side rib-rails (figs. 99, 100) 

Convex-panel;ribs (Vig. 86) 

Concave-panel ribs (Fig. 87) 

Convex-panel cleats (Not Ill.) 

Concave=panel cleats (Fig. 88) 

Corner-posts !!'igs. 77, 78) 
Corner-posts (Figs. 76, 79) 
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(4 ) 
1002 

10:35 

1037 

1015 

1501 
1501 

1002 
1035 
1037 
1015 
1501 
101, 

1021 

1022 

1024 

1025 

1001a 
1001b 

TABLE No. 33 
DETAIL OF S IDES AND ENDS ( BODY) OF BOSTON CLOSED CAR, IN TH E ORDER OF ASSEMBLING 

(25 ft. Body; Car No. 2; Fig. 3; Pla tes I. and V. \ 

DETA ILS 

---~~--
"O 

" cu" 
"§~ 
"'"' ::E:. 

;:;::; 

" " Cf) 

_q 

" c1 

<Y 

<s> I (6 ) 
A . 

C. 

A. 

W.I . 
w.r. 

A. 
c. 
A . 

W. I. 
A. 

A. 

A. 

A. 

A. 

A. 
A. 

8 

16 
1 
1 
\! 

27 

8 
-> 

27 
1 

27 
36 

4 
16 

1 

Name 

(7 ) 

Gain 
Gain 

Tenon 
Tenon 

Rabbet s 

Gains 

Holes 
R abbet 
Rabbet 
Tenons 

M orti ses 

Gains 
Gai ns 
Gains 

R abbe t 
Rabbets 

H oles 
H oles 
H oles 
R abbe t 

Tenon 
Tenon 

Tenon 
H ole 

Mortise 
Rabbet 
Tenon 

" ~ ·I ..l> , 

~ ~1 
~~ 

~P-s 

~ 

(8 ) 

a 
b 
C 
d 
e 

a 

b 
C 
d 

a 
a1 
b 
C 
d 
e 
f 

~ 

a 
b 

a 
b 

a 
b 
C 

Dimensions 

( 9 ) 
5 ft. 11½ in. x 5 in. x 1¾ in. 

3~~ : ~ 1i in.;~ }i in. 
. ~ 1n. x ,_ 1n . 

1% in. xl}{ in . 
1¾ in. x 1 in. 

2 ft. 10 in. x 1 ~{ x 51, x ¼ in . 

2 ft. 3 in. x ¼ in. x ¼ in. 

24 ft. 7¾ in. x 4 in. x 13/, in. 
1;)13 in. wid e 

l~i in. x ~i in . 
1~ in. x 1 in . 

3.1/2 in. x 2}G in. 
1½ m. x ½ in. x5-16 in. 

9 3;8 in. x I f in. 
9 9-16 X 1/, in. 

24 ft. 7¾ in. x 3) ; x 2¾ in . 

1¾ in. X 3-16 in . 
~¼ in. x 3-1 6 in . 

1½ in. x2½ in. x ¾ in. 

1 
_l in 7. x.½ in.

11
• 

l ½ in . x /s m. x , 2 m. 

~¼ in. x 313 in . 

17¼ in. x 1½ in. x ¾ in. 
1½ in. x ½ in. x5-l ti in. 
1½ in . x ½ in. x ~, in. 

10 in. xl ½ in. x ¾ in. 
1½ in. x ¾ in. 

16 in . x 1½ in. xl in . 

10 in. x ¼ in . x I in. 

6 ft . l fr's' in. x 8 % x 5 x 4 in . 
6 ft. 1% in. x tl ½ x 5 x 4 in. 

3 ~ jn. x ~~ in. 
3 In. X, In . 

3½ in . x 1¼ in. 

Obse rvations and Particulars of How Used 

• 
( IO I 

Are nnw (sec Table !-lo. JI and Plate IF.) laid on one side of the ca r fl ooring opposite 
their respective positions; each one is previously prepared as follow,:­

For side belt-ra:l (1016), Figs. 94, 9:; 
~'or side rib-rail (1017), Figs. 99, 100 
To tenon into mortise of side-sill, with hole for dowel-pin 
T o 1enon into mortise of side top-rail (1005), Fig. 93 
For the wind,,w-sash to slide in, leaving a bead (g) on the outside, called the outside 

win dow-s 1op (103.Ji. There are also 
Sh ow n at (I) Figs. HO, 81, screwed to side-posts; they are temporarily attached 

merely to indicate their p osition, and when the sashes are fitted la ter they are 
secured with 04 No. 7 x ¾in.bronze screws 

Nailed to the posts along the rabbet (f) from below the belt-rail to the fl oor, to guide 
the sash when it is lowe re d; th ey are clearly seen in Fig. 75 

ls now fitted to aboYe side-posts. the gains (a) of the posts interlocking wi th the 
Of th e belt -rail ; and, being further secured by small wooden wedges, are a lso screwed 

throul!h 
W ith H !'fo. 14 x 2 in. a nd Ii No. 14 x 3 in . steel screws to side-posts 
Runs the wh ole leng th of the belt-rail t o receive the convex-panel 
Th e whole leng th of the rail, for the windo w-sashes to rest on 
T o fit into mortises (a) in corn er- posts (100 1), Fig,. 70 to 79 
On under side of rail for convex-pan el ribs (1021 ) , Fig. 8fl, to tenon in to . For securing 

belt-rails to corner-posts, s,e Con. No. 56 c 

Are now screwed to side-posts ,dth 16 lag screws 1% in . x ¼ in., af ter which the side­
posts a re e rected upon one of t he s ide-sills, the te nons being well white-leaded 
before bei ng driven into their respective mortises, the strap-bol ts well ti ghtened up 
and the side-posts draw-pinned 

T he other side consis tin g as a bove of:-

Is now put toge th er and simila r ly erect ed, after which:-
Are sc rewed to th e si de posts, and secured wit h 16 No. 14 x 2 in. and 16 N o. 14 x 3 in. 

steel screws . Each one has:-
To int erlock with corresponding iains (b) o f th e side-pos ts 
To in te rloc k with co rre sponding rabbets (b) o f the co rne r-p osts (1001) 
To rece ive the concave-pa ne! ribs (102~). F ig. 87 
To receive the convex-panel (1027) 
T o rece ive t he convex- panel ri bs (1021), Fig. Sil 
For sc rews to secure side fende r-rail 11019), Fig. 101 , to side ri b-rail 
For sc rews t o secure the side ri b-ra il to corner pos ts 
For screws to secure the side n b-ra il to side pos ts as above 
T o rece ive the concave-panel (1 02tl), Fig. 113 
For securing side rib-rails to corner-posts. (See Con. 1Vo.56 d) 
Each on e having:-
T o fit into mort ises on under side of side belt-rail 
T o fit into rabbets (d I of s ide rib-rail, to wh ich they are screwed with 42 No. 12 x 1 in . 

steel screws. There are altogether 54 side panel-ribs, but the three next to each 
corn er-post are put in later. (See Con. 1Vo. 5i a) 

Each with :-
T o fit in morti ses (d) of side-sills (Fig. 32, Plate I V.) 
F or N o. 14 x 2 in. screws to secure the ribs to the ri b-rails . There are al so 54 of these 

ribs , b ut the three next each corn er-post are put in la ter. (See Con . No. Sib) 
Glued and sc rewed with 16 No. 12 x 1¾ in . screws to the sixth side-post on opposite 

ends of the bociy (2 on each post) fo r securin g the convex-panel splices 
Glued and screwed with 16 No. 12 x 1¾ in. screws to th e sixth side-pos t on opposite 

en ds of the body t2 on each post) for securing the concave-panel splices. 
An d 
Are now set in the side-sill mortises (j), Fig. 33, Pla te IV., but not fastened until later. 

(Se, Con. No. 56 b). Each one is previously prepared as follows:­
To rece ive tenon of side belt-ra il (1015 ) 
To interlock with ga in (a 1) of side rib-rail (1017), Figs. 99,100 
To fit into mortise (j ) of th e side-sill 

Tools Usually Fmployed 
(O th ers can be used if convenience 

or necessity requ ires) 

( 11 ) 

Car gainer 
Car gainer 
Car gainer 
Car gainer 
R ouiing machine 

Mu!Li ple gainer 

Borer or multiple sp in dle d rill 
Mold ing machine 
l\lold1ng m,chi ne 
End tenoner 
H ollow chisel m ortiser 

Multiple gainer 
End tenoner 
Multiple gainer 
Molding machine 
H ollow chise l mortiser 
Borer or multiple spindle d II 
Borer or multiple spindle d II 
Borer or multiple spindled II 
Molding machine 

Sha per 
D ou hie end t enoner a nd gainer 
D ouble end tenoner and gainer 

Shaper 
End tenoner 
B orer 

Shaper and borer 

Shaper and borer 

Hollow chisel mortiser 
Car gainer 
Dou

0

ble end te noner and gainer 

O'-· 

t 

'(fl 

~ 
:::0 
trJ 
trJ 
~ 

:::0 
>-H 

t'-l 
~ 
>­
~ 
._ 
0 
c 
:::0 z 
>­
t'-l ' 
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O ' 
r-' 
:><:· 
<: 
H · 

z 
0 

N 
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44 
4fi 

46 

47 

48 

49 

:50 

51 

52 

53 

4 
•> 

2 

2 

2 

4 

2 

4 

2 

Post parting-strips (Fig. 91) 
Inside wlndow•stops (~ ig. 92) 

Door-posts (thick) on left hand • 
( Figs. S2, 83) 

Door-posts (th in ) on right hand 
lFigs. 84, 85) 

Inside window-stops \Fig. 8()) 

end belt-rails (Fig. 120} 

e nd rib-rails (Fig. 121) 

Door-lintels (Fig. 119) 

end w indow 0 lintels (Fig. 118) 

end top=rails (Figs. 108 to 111 ) 

1035 
1033 

1003 

1004 

1033 

1016 

1018 

1011 

1012 

1000 

C. 
c. 

A. 

A. 

C. 

A. 

A. 

A . 

A. 

A . 

1 Gai n 
1 Gain 
1 R abbet 
1 M ortise 
1 Mortise 
1 Rabbet 
l M or tise 
1 Mortise 
2 M ortises 
1 Groove 
1 R abbe t 
l Rabbet 
1 M orti se 
1 Gain 
1 R abbet 

1 Tenon 
1 Tenon 
1 Mortise 
1 Mortise 
1 Rabbet 
1 M ortise 
1 Rabbet 
1 Rabbet 
1 R abbet 
1 Morti se 

1 T e non 
1 T en '>n 
1 M ortise 
1 Mortise 
1 R abbet 
1 M ortise 
1 R abbe t 
1 R abbet 
1 Rabbet 
1 R abbet 
1 R abbet 
1 Pocket 

1 Tenon ---- --- -
1 Tenon 
1 .Rabbet 
1 Rabbet 
3 Rabbets 

1 Tenon 
1 Tenon 
3 Gain~ 

Tenon 

1 I Tenon 

2 Gains 

2 Gains 
2 Rabbets 
2 Mortises 

d 

g 
h 
i 
j 
k 
I 
m 
n 
0 

p 

a 
b 
C 

d 

g 
h 
i 

a 
b 
C 
d 

2½ in . x 1 in . 
4¼ in. x ½ in . 

5-1 6 in. d eep 
3¼' in . x 1¼ in . x ½ in . 
2½ in. x 1¼' in . x ½ in. 

3¼ in. x ¾ in . 
1¾ in. x 9-16 in . x 1¼' in . 

2 in. x ¾ in. 
2¼ in. x ¾ in. 

4¼' in. x 2}4 in. x ½ in . 
5- 16 Ill. deep 
1 in. x ¾ in . 

3¾ in. x 1 in . 
2 in. x ½ in . 

To receive the en d of the side top-ra il (1005) , Fig. 9:; 
T o receive th e end of the letter-board (1010) , F igs. 96, 97 
F or thf' window-sash t o slide in 
To receive the t enon of th~ end belt- ra;l (1016) , F ig . 120 
T o receive the t enon of t he end ri b-rail (1018), Fig . 121 
To rece ive upper end-panel (1029) 
T o receive nu t of co rner-pos t j oint-bolt (1503), F ig. 128 
T o rece ive t enon of end-l ining t op- rail (4023) 
To receive tenons of end-lining middle -ra il (4024) 
T o bury the t roll ey wire in 
To receive end winduw-lintel ( 1012), F ig. 118 
From t he top of the pos t to the belt-rail , t o receive the end sash 
F01 sliding-doo r rear-track (4509) 
T o receive the end of t he end top-rail (1006), F igs . 108 to 111 
T o receive convex-pane l (1027) 
There a re a lso :-
S hown at (t) Fig. 78, and 
Shown at (u ) Fig. 78, wh ich a re temporarily attached merely to indicate th eir posit ion. 

i Double en d t enoner and gainer 
i Dou hie end tenon er and gainer 
! R ou ting machine 

I 

H ollow chisel mortiser 
Hollow chisel mortiser 
Planer 
H ollow ch isel mo rtiser 
H ollow chisel m ort iser 
H ollow chise l mort ise r 
R ou ting machine 
H allow ch isel mortiser 
Planer 
H ollow ch isel mortiser 
E nd tenoner 
Shaper 

With th e bead along the out er edge of th e post , called the outside window-stop 
(1034) , they mak e t wo grooves , in one of which ,he window-sash slides, and in the 
o th er t he window-shade. \ Vhen the sashes are fitted later, th ey are secured with 
26 No. 7 x ¼ in. b ronze screw, 

7 ft. O¼ in. x 31/a in. x 2½ m . I Are n ow set in the end-sill mort ises (i ), Fig. 36, Plate I V., but not fastened until later. 
(See Con. JV,,.56 a) . Each one has bee n previously prepared as follows:-

2½ in. x ½ in . 
2½ in. x ½" in . 
3¼' in . x ½ in . 
2½ in. x ½ in. 

4¼ in. x ½ in. 
5-16 in . deep 
¾ in.deep 

1 in . x ¾ in. 
7 ft. O½ in. x 2½ in. x 1¾ in . 

2½ n. x ½ in. 
2½ n. x ½ in . 
3)£ n. x ½ in . 
2½ n. x ½ in . 

4¼' in. x ½ in. 
5-16 in. deep 
¾ in.deep 

1 in. x ¾ in. 
1 in. x ¾ in. 

To fit into mortise o f th e end-sill , wit h two holes for dowel-pins Double end tenoner a nd gainer 
T o fit i nto mortise of t he end top-rail (1006), Fig. 108, wi th two holes for dowel-pins D ouble end tenoner and gainer 
T o receive tenon of end belt-rail (1016) , l<"ig . 120 H ollow chisel mortiser 
T o receive t enon of end r ib-rail (10181, Fi,:. 121 H ollow chisel morti ser 
T o rece ive end of door-li nte l (1011 ), Fig. 119 H ollow chise l mortiser 
To rece ive te non of door- lin tel. (lOll), Fig. 119 H ollow chisel m ortiser 
T o r eceive end window-lintel (1012), Fig. 118 H ollow chisel mortiser 
F or th< stationary end window-sash to fit in P laner 
J' o receive 1he upper and lower end -panels (1029, 1030) Planer 
For t he end of t he sliding-door top-rack (4508) to fit in H ollow ch isel mortiser 
Are now set in t he end-sill mortises (j) , Fig. 36, Pla t e I V., bu t not fas tened anti! late r. 

(See Con. No. 56 a). Each one h as been previously p repared as follows:-
To fit into mortise of t he end-sill, with t wo hdes for dowel pins D ou ble end tenoner a nd gain er 
To fit into mor ti se of the end top-rail (1006), Fig 108, with t wo h oles fo r dowel-pins Double end tenoner and gainer 
T o receive tenon of end belt-rail (1016), Fig. 120 H ollow chisel mort iser 
T o receive tenon of end rig-rail (1018), Fig. 121 H ollow chisel mortiser 
Not shown, to receive end of door-lintel, corresponding to (e) Fig. 83 H ollow chisel mortiser 
Not shown, to receive teno n of doo r-lintel, corresponding to (f) Fig. 83 H ollow chisel mortiser 
T o receive eud window-lintel (1012), Fig. 118 Hollow chise l mortiser 
For the stationary end window-sas h to fi t in Planer 
To receive the upper and lower end-panels (1029 , 1030) P laner 
F or the enJ of the sliding-door rear- track (4509) t o fit in Hollow chisel mortiser 
For the end of the sliding-door rear-sheave guide (4515) to fi t in Hollow chisel mortiser 
T o clear slid ing-doo r rear-sheave (45131 I Borer 
There are also :-
Also show n a t (h) Fig. 84, wh ich are temporarily attached to show their position. 

\ Vhen the sa,hes a re later fitted, the win dow-stops are finall y secured wit h 8 No. 
7 x ½ Ill. bronze screws 

2 ft. 1% in. x 3?1i in. x 1¾ in . I Each having :- I 
a I .3¼' in. x 11,{ in . Tenoned into c0rner-post mortise (g), Fig. 79 Double end tenoner and gainer 
b 3¼' in. x ! ¼' in. Tenoned into door-post mortise (c), Figs. 82, R5 : D ouble end tenon er and gainer 
c ¾ in. deep T o receive the upper end-panel (102~) Planer 
d 1 in. x ½ in. F or the window-sash to res t on when closed I Planer 

2 in. x 1½ in. x ½ in. To in terlock with the body end-ribs (10:?:3), F ig. 131: these rails are firmly secured and H c, llow chisel mortiser 

a 
b 

a 

b 

a 

b 
C 

d 

,.,, t. 8 In. X,.,, 111. X 74- 1n . "f 1~ · " · 1v · 

pinned later, when the whole body fram ework is th oroughly squared. (See Con. 
No.55 a) 

Each having :-
Tenoned into corner-post mortise (h), Fig. 79 I Double end tenoner and gainer 
T enoned into door-post mortise (d ), Figs. 82, 85 Double end tenoner and gainer 
T o interlock with the body end-ribs (10~3) , Fig. 131 ; these rails are pinned la t er. D ouble end tenoner and gainer 

(See Con. No. 55 b) 
2 ft . 5 m. x 5¾ in. x 1¾ in . Each having:-

Tenoned into door-post morti ses (f), Fig. 83, and gained with door-post rabbet (e), I D ouble end tenoner and gainer 

½ in. x 1¼ in. 
2½ _in. ")){ in . 

21n. x ½ in . 

Fig. 83 
Tenoned in to Joor-post mortises, and gained with door-pos t rabbets of thin door-posts , Double en d tenoner and ,,;ainer 

Figs. 84, 85, not sh own, bu t co rresponding t o those of F igs. 82, 83. These are each 
pinned to the doo r-posts with four hickory dowel-pins 

2 ft. 5 in. x 4¼' in. x ½ in. Fitted to corner-post ra bbets (n), Fig. 7"9, thick door-post rabbets (g), Fig. 83, and thin 
door-pos t rabbets (e), Fig. 84, t o all of which they are screwed with 20 No. 
12 x l ¼ in. steel sc rews 

7 ft. 2 in. x 5½ in. x 1¾ in. I In two pieces, spliced, a nd screwe d togeth er with 16 No. 14 x 1½ in . steel screws; 

3¾ in. x ¾ in. 
each one has:- I 

Interlocked with corner-post gain (r), Figs. 77, 79, and secured with 12 No. 14 x 3 in. Double end tenoner and gainer 

2 in. x l ¼ in . x ¾ in. 
2½ m. x ½ in . 

steel screws 
To receive the ventilator plain-bottom-rail (2002) 
F or ventilator end-corner-post ("W04) shown in Fig. 107 
T o receive tenons (b) o f door-posts , Figs. 82 to 85, wh ich are draw-pinned 

Car gainer 
Hollow chisel mortiser 
H ollow chisel mortiser 

"In speaking of "right hand " and "left hand," the 1eader is supposed to be in th e center of the car, and in thi s case looking toward the door. It will then be seen that, con trary to u,ual custom, the door, when being opened, slides to the right. 
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Name of Piece 

( J ) 

Furring- pieces (Fig. 114 to 111;1 

S ide top- ra il s ( F ig. 93 ) 

E:nd belt-ra ils 
E:nd rlb• r ll s 

Door- pos t s trap-bolts (Fig. 1:W) 
Door- pos t s 

Corner-posts 

S ide belt- rails 

Side rib- rails 

Body end- ribs ( Fig. tat ) 
Body end- ribs (Fig. 131) 

Convex- panel rlb,i (Fig. SoJ 

Concave-panel ribs (Fig. 87) 

Side-braces (Fig . 129) 

Side top-rails 

Concave- panels ( Fig. 113) 

Slde-slll watersheds (Not I ll.) 
Linen scrim 

Convex-panels (Fig . 107) 

~lb-rail watersheds (Not Ill .) 
Linen scrim 

Lower end=panels (F ig . 107) 

Upper end-panels (Fig. 107) 

Linen scrim 
Furring- pieces ( F ig . 117) 

Furring-pieces ( Fig . 138) 
Furrlnir•pieces (Fig . 139) 

E:nd top-valances (Fig. 11 2) 
Letter-boards (Figs. 96, 97) 

~> .o..., 
E i:: 
:, "' 
Z,..: 

""' u " "~ ii; p; 

...: 
-0 

""c;~ 

-~: 
~ ~ 
"" "' p::; 

" " if) 

( 4 J I <s l 

10:38 A . 

100;; I Y. P . 

1016 
1018 
1504 W. I 
1003,4 

l 00b,b 

1015 

1017 

1023 
1023 

1021 

10~2 

1026 

100:S 

1028 

1052 

10~7 

1051 

io3o 
1029 

1038 
1038 
1038 
101 3 
1010 

A. 
A. 

A. 

A. 

A . 

P . 

P . 

P . 

P . 

P . 

P . 

A. 

A . 
A . 
P . 
A . 

_q 
c 
&j 

1

( 6 ) I 

, i I 

D ETAILS 

Name 

(7 ) 
H oles 

Rabbet 

" .; 
...J .,> 
g~ 
~~ 
~;:,.. 

~ 

\"I 
271 Gain, I a 

1 Rabbet b 
S Gain s (not mark ed in ill.) c 

3 

90 

Gain 
Gain 
Gain 

Gain .., 

H oles 

a 
b 

a 

a 

TABLE N o. 33-Co11ti11ucd 

Dimen,;,ions 

19 1 
½in.diam. 

~i in. x Ya in. 

2,; ft. 0 in. x 3)/, in. x :3¼ in. 

11/s in . x J l{ in . 
¾ in. x '/, in. 

l½ in . x 1}i in. 

12½ in. x ½ in. 

:! ft. 10¼ in. x I ½ in . x -. in. 
2 f t. G¼ in . x 1 L~ in. x 7 , in. 

2 in. x ¾ in. 
2 in. x % in. 

1½ in. x ¾ in. 

17¼ in. x 1 ½ in. x ¾ in. 

10 in. x 1 ½ in. x ¾ in. 

2 ft. 11¼ in. X 2½ X n: in. 
1½ in. x J{ in. 

25 ft . 0 in . x 17'¾ in. x ¾ in. 

61/a in. x ¾ in. x ¾ in . 

24 ft. 8 in. x 18½ in. x 1/z in. 

61/a in . x 11 -tG in. x 11-!G in. 

lft.9in.x 2ft. 4½ in. x¾in. 

2 ft . 2 in. x 1 ft. 7 in. x ¾ in. 

% in. thick 
25 ft. O¾ in. x7 in. x 1 in . 

Observations and Particulars o f H ow Used 

( 10 ) 
For trolley wire-.: to pa~s thro11_e;h 
For ventilator end-,ash (4007) to rc,t on 
There are also ,;;,c1ew,,.d 10th~ end top-nils:-
Of vanou, shapes and size,, also seen in place in F i~. 111 , secured with 32 No. 

14x 11:! 1n. 10 ::l1,1z in. s1eel sc rews. Th e,;.eare tu fas te n th e inside door-head lin ing to 
Are uo w adj uqed ti') the sid!!'-po,;:,1s, th e 1enons o f the latt r entering th e m ortises on 

t he tmkr,ide o( the rails. They are secu red later. (See Con. No.58a). Each 
rai l has:-

For 1he lower deck rafter, to tit in 
To receive •h e letter-boa,d (101 0 •. "i<!'s. il6. 97 
F o r the lower deck c~mpo11ncl carlins to fit in 
1 h e body framework i, now squared, af ter which several of the previous o perat ions 

are co lllpleted, as follows:-
A re seemed 10 ,:orneranrl door-posts with 8 h icko ry dowel-pins (Sec Con No. 4Q) 
Are secured 10 corner and door-p~st , with 1~ hicko ry do wel-pins . (Sec Con. N o. 50) 
F aste1.ed to door-po,ts wi th 1, lag --crew<.. I ~~ in. x ¼ in .. after which the fo ur 
(Co 11. 1Vos. 46 47) arc bolt ed to end-sil ls wi th above str;,p-bolts, a nd pinned wi t h 8 

hi ckory dc wel-pins 
(Co 11. J.:0<. 43. 4.? -•) are no w pinned to s ide-sills with 8 hickory dowel-pins. (See Con. 

/Vo. So fN completion) 
(Con No.3a) arc now secured t o corner-posts with 4 N o. 14x3 in. and 4 No. 14 x2 in. 

s teel sc rews 
(Co11. ,\·0.38) arc now secu red to corner-posts wtth 4 No. 14 x 3 in. and 4 N o. 14 x2 in . 

steel screws. W ork t hen proceeds as follows: ­
An d 
Eac h havin_g :-
To fit into rd bbets (e\ of end belt-rails 0016). Fig. 120 
l' o int erl ock with gain (cl of end ri b-rails 110181 , Fig. 121 
Tc int e rlo~k w ith rahbot (hi o f end sills (2), Fie. afl. T he gain (c) of the fo ur sh ort er 

r ibs i11terlocks wi1h ra bhe t (n) ot side-sills ()) , Fig. 33. The r ibs are se~ured wit h 
3f, N o.)".! x Jin . sreel screws 

Fitt,ed same a, th e -l-:! ri bs . Con. J\7o. 3 Q, these being the t hree next to each corner­
post, and secun·d with 12 f'Jo. 1~ x 1 in. ~te-tl screw ... s 

Fitted s:i me a, th e 4:! rih-, Con . N o. 40, these be ing the three nex t t o each corner­
p ost, ~nd secured with 12 N o. 14 x 2 in. steel sc rews 

Each with:-
For con ve x-panel ribs; screwed to corner-pos ts wi t h 4 No. 20 x5 in. screws l o side 

rib-1ails with 4 No. 20x 4 i n. screws, a nd to convex-panel ribs wi th 12 N o. 12x 1¼ 
in . steel c.c1ews 

(Con.No. 55) a re now r,innecl to side-posts, and fi tted and screwed to corner-posts w ith 
S '- o . H x 3 in. s t eel screws 

Th e body at th is stage is accurately represented by Fig. 75 
I n two pieces, spliced , the splicm g be ing ma de at t he side-posts w it h t he panel-clea ts 

(11 1251 (s, c c~n No 42) . T he panels, afte r be ing ben t on a fo rm er and d r ied, are 
glued , white-l eaded, and nailed to the corne r a nd side-posts, t he rib-rai ls , s ide-sills 

·,, nd pa n el-ri ·, s 
Glued to panels and side-sill, between a ll t he panel-ri bs 
Ts now gl ued to the conc,ve panels, lapping on t o ri b,. oos ts, rails and side-sill s 
I n two piece~ , ' pli , ed sa m e ac. th e con cave-panels, The y are al ... 0 _g 1ued , whi te lead ed 

and nailed 10 t he corner and side-po•ts. th e belt a nd ri l:i -ra il s a nd t h e pa nel-ribs 
T hey are a!,o ,crewed to corner a nd side-pos t s wi t h 100 N o. 10 x 1¼ in. steel screws 

Gl ued to pane s and ri b-rail, be twee n a ll the pa nel- li bs 
I s now g lued t o t he con vex-p ,nels , lapping onto r ib,, posts a nd rails 
G lued , wl,i te - leaded a nd na il eci to the co rner and doo r-p osts, the end ri b-rails , end-sills 

a n t e 11 d-r ibs 
G lued, w hi te-leaded a nd nailed to the corner a nd doc, r-post , . t he end belt a nd r ib-ra ils , 

and the panel ri bs. Th ey a r~ also sc1ewed to the co rn er-posts wit h 20 No. 10 x 1¾ 
in. screws 

I s now elued to t he end-pan els, lapping ont o p· s ts, rails . end-sills a nd ri bs 
Of va ri o us shapes a nd si zes, as sh own, screwed t o end top-1 a il (1000) with 20 No. 14 

stee l ,;;;.- rew~ : t hey a re w-eci in con 1,ecti on ,, i t h 1he wiring 
For sl 'ding-d oor top-t rack (450"). sc rewed to end top-ra i l 
For s liding doo r •ea r-t r.1c k (4509), sc rewe d to end top-vala nce (1013) 
Glued and nail ed 10 end top-ra il , sid e a nd door-pos ts a nd end window-lintels 
'-'ere\\ ed th ro 11{!'h 
To s iae t op-rail, " ith No. 12 x 1½ in. stee l sc, ews, and through 

T oo ls Usu all y Employed 
(Othe,s can ue t1sed if convenience 

or nece!-si ty requires) 

( 11 ) 
Rore r or multiple spind le drill 
Shaper 

D ouble enJ tenone r and gainer 
l\lolding machine 

Ca r gainer 
Car ga iner 
Ca r ga iner 

Car ga iner 

Borer or multiple spindle drill 
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~ 
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j3 2 Side fender-ra ils (Fig. 101 ) 1019 

,4 4 En 1 f ·nder-rails (Fig. 122)° 1020 
75 2 Drip•rai s (Fig. 98) ]014 
76 4 Corner-post ang'e •plates ( Fig. 127) Ifill 

'' 2 Bel -rail oands (Not Ill .) l!'ill5 
78 •I Fender -guards ( Not I II.) 1506 
,9 20 Convex- panel iron-straps (Fig. 141) 1507 

80 20 Concave-panel iron , straps (Fig. 142) 1508 

81 4 Upper end- panel iron =straps ( E<'i g . 14d) 150'J 

82 4 Lower end-panel iron-straps ( E<'i g . 144) 1510 

83 8 Corner=post ½ round- moldings (No t 111. ) l ml i 
H4 4 Do .. r- pos t ½ round •mol<1in2s ('·ot Ill l ltJ32 
85 4 Platform step-hanger brackets (Fig. 123) 1512 

86 4 Corner-post joint-bolts (Fig. 128) I 1503 

87 36 Sash=rests (Not Ill.) 

I """ 88 2 Overhang truss rod queen- posts 5lG 

89 2 
(- F ,g. :J:!, Pla ,e I V.) 

!'i ]5 Truss- rods (\/n t 111.) 
90 2 Overhang truss-rod turn°buckles 518 

(Fig. 3:.l, Pldte IV.) 

9] 4 Seat-ra 'I cleats (Fig. 13:!) 1 1056 

92 2 Back seat-supporting- rails ( Fig. 102) lO!'i I 

93 I ., Lock- rails (Fig . 103) 1055 

94 16 Seat- legs ( Fig. 134 I 1058 

!15 JG Seat- bearing cross-bars ( Fig. tai) 1059 

96 2 Front seat=supporting• rails 
( Fi;;s. lU-1, 105) 

, 1057 

I A. 

I A . A. 
W.l. 

I W.1. W.1. 
W.I . 

W. l . 

w. l. 

W.I. 

P . 
P . 

C. I , 

I w.r. 

I A. C. I. 

I w. T. 
J\l. I , 

I 
A. 

A. 

A . 

A . 

A . 

A. 

60 
45 

Holes 
H oles 

l 1 Shoulder 

~ / . . .... ~~~~~.t s 
8 Gains 

:i I R ound tenons 

SI 

T enon 

Tenon 
H ole 

!li / 1s 
9i a 54 

Se'lt=lids < Fig. 1:36) 10()0 
1
A. & P . 

l I 
Rabbets 

Ra.bb•t 
Hea d 

98 , 36 on 4 
100 4 
101 2 

102 
103 

2 
2 

Seat=lid board s (i\Jo t Ill.) IOti:.! 
Se .. t=lid battens •Not 111.) 101.il 

Mu =bl,,cks Wig. 135) JOii, 
Door stop- block~ I• ig-. 140) lll4fl 

Plain advertising- rack rails (Fig. 10G) 1009 

Door-sill plates ( Fi!!. 146) 1 1:\13 
Door guidf'=platcs (Fig. 145) 151-1 

Number of Dist in ctive Pieces... . ii 
T o,al Number of Pieces .••... •.. 7-16-
Number of Bolls . ••......••.•... -1 
1\'umber of Sc rews (a bvut) ...•... 2150 
Number of Nails .•...••...•. .•.. ? 

T o ial .... . ... ..... . . ... 2\Jf)() -l-

P. 
A. 

\'. P. 
A. 
A. 

C. T. 
C. I. 

a~ I H ole, 
54 H oles 
4.5 H oles 

Rabbet 
Rabbet 

(Column 1) 
2) 
6 a nd 10! 
6 an d 10) 

b 
C 

a 
b 

a 

b 
C 

a 

To corn er a nd side-posts with N n. 12 x l ½ in. sted sc•ews. There are also in each one: 
For sc rews 10 sec11 re th e drip•r,ils { 1014). See Con. No. 75 

25 ft. 2½ in. x 3 in . x 1,½ in . I Screwed to side ri b• rails through ho! s (e}, E<'ig,. \J'.J, l VC, wit h 'i2 No. 14 x 3 in. s teel 
screw, 

2 ft . 6½ in . x 1 ¼ in. x 1 ¼ in. Scrtwed to end ri b-rails (fig, 121) with 2 1 No. 14 ,r l ½ in. to 2½ in . steel <c rews 
24 ft . 9 in . x 1¾ in. x ,½ in. Screwed th rough (c) ~ ig . !ti t'o lerter·bnard< with 911 No. 12 x 2 in. sred screws 

~crewed to corner po ,t, and top e1d•rail< wirh 16 No. JU x :!½ m. steel screws 
Screwed to side a nd e"d bdt- ra .ls with 152 '.\Jo. l:! x l ½ in . s t · el sc•ew, ¾ in ha lf.round 

,½ i~ . h a lf•'.~:',ntl 
1¼ m. x 3.3~ m. 

1¼' in. x 3.32 in. 

1 in. x 3.32 in . 

1¼ in. x 3.32 in . 

1½ in. wide 
1½ in. wide 

17 in . x ½ in. 

6 in . x ¾ in. x ¾ in . 
7 in.x i¼ in. x l¾' m. 

1 in. dia m. 
9 in . x 2¼' in . x 2 in . 

Screwed tn ,ide a nd end fc:11de r•rai ls with 15:! No. 12 x I ½ in. sled screws 1 
Screv,:ed 1h_ro.,g~ co11vex-p , nel.s a t eac h cnrner and ,irle• po, t, betweei:, bel r and fender- 1 

rails. with luO No. !Ox I¼ in. stee. screws ; these a nd the tollowmg straps a re all 
leaded befcne p11tti1•g on · 

Screwed th rn11 _gh th e co ,, ca ve·p anels at eac h corner and ,ide·post, from fender-rail to , 
bo ttom nf t'le pa 11el. w th !6-1 No. ! Ox 1¼ in. stee l <crews I 

Screwed lo cn, ncr µo,t, over the edges of the 11pper end p anels with 32 No. lOx 1¼ in . 
s teel screws 

Screwed to doo r-p ,s t- over the edges of the lnwer end•panels with 36 N o. lOxl ¼' in . I 
,teel Sl. rew s 1 

Nailed to sides a nd e nrl< of cnrner•posts. from belt-rai l to end top· valance 
Nailed to d oo r-µ 0l) ts from end toi, ·vaiance t o fend c.= r•ra, l 
::>Crewed to corn • r po, ts, side a ,,d end., ,J :s wit h 44 Nn, 18x 13,{ in. steel screws. The,• I 

are a l .o fur, h • r sec ltled by 4 bolts in holes (a), o¼ in . x ½ in., coun1e r, unk h eads, 
which pa,, rh,ough the end-sill, and over hang tru ss -rud anchor.irons. (See Con 
l\'o. 24, Tal•le .JI) 

Are ,,ow rnseroed t hrough a hnle in undersi de of p\a tfnrm step-h anger bracket, 
thro11gh end sill hde (c) , Fig. 3o, )' !a re 1 V .. through side.sill h ole lkl. Figs. 3~. :H, I 
Plate 1V .• and into m e corner•pos t, bein g rh en secu,ed by the nut inserted in the 
h ole (j, io t he co rn er-onst (Fig. ill 1. I his complere, Con. No. 50 b . 

Nailed to th e bo tr nm of t he ,ide. , iJI, fo r the win dow.sas hes to rest on when lnwered 
Screwed to side.sill- a nd secu, e d "ith 8 lag screws, 2½ in. x ½ in. (See Con. No. 2.J, 

Table 3 1) 
In two piece.,, jnined together with:-
The e nds o• th e r •,ds bei , _g passed thrnugh th e anchor. irons (5li/ (see Con. No. 24. 

Ta l•le .JF) a nd sec ured w ,t h nuts. a re th e n pas,ed over the queen posts aud jvi ned 
to~e he r wi,h ,he turn.buckle,, whic h a •e sc rewed up ti g ,t 

23¼ in. x l¼' in. x ¼ in . I Screwed to con ,er pn ts wirh 2Ll No. 10 x 2½ in steel ,c ,ews; a should er a t the bot tom 
serve, to support t he back ,eal •s11pp,.11t ing•rail ( 105-1), Fig. IO:! 

24 ft . 5¾' x3¼'" x I ½" & Ye" I Screwed to sidc•pos•s a nd sea t.rai l cleats w •th :!O No. 1-1 x I½ in. and 20 No. J.i x 2½ in. 
sc , ews. E<' ac h ra I has :-

13,{ in x ¼ in. I I ts wh,,! t itn gJh 10 , up r,o rt the sea t-lic] s (1060), Fig, 136 
l ½ in x .% in . x ¼ in . T o receive the seat•btarine, cro,s.bars (1059), Fig . 137 

24ft 5¾ in.xl¼i n . x _% in. E ac hhav11,g:-
4¼' ,n. x 1¾ i11. x ¼ in . 

1 

T o fit side-pn, ts a nd sea t-rail cleats t o which they a re sc rewed with 40 No. 14 x l }; in . 
st e,,. ) ~t:rews 

13,½ in. x 1½ in. x ¼ in . F ach h avin;i:: -
T o fit into corre<pond ing hnle< in the fl oo r and the •eat•beari ng cro •s•h ~rs (1039). They 

~re now gl 11 ed :ind tlriven into the h ole< in th e fl ooring-boards, a fter which:-
15½ in. x l ½ in., 1½ & Ye in . I F:ac h having:-

½ in. x ½ in . A re fit i111 n rabbet,(,) n f the back seat•supporling•rail s ( 1054) , and are then screwed 
to them wi. h ~:) 'Jo. ! OxJt./, in screws 

¾ in , X }~ in . I T o fit into si mt !:-.r rahbtl> of th e frv111 St'a l Sttp pnr ti ng.rai l om·,,). Fig. 104 
¾ in. rliam. ( Not ;,en), 1t1LO wh tch the t up tenon of the ,cat-leg is tl riven, bei ng well glued first 

24 ft. 3¼ in . x 2 in. x 11/s in. I Each having:-

1½ in. x ¾ in . x ½ in. T o rece ive the· ten r ns (b) o f th e sea t.bearing cros,.bars (1059), to which they are 

b Y, in.x 1/, in . 
screwed w ich o:! No. 10 ,xl ½ in. sc •e ws 

R un ni ng it, whol e lengrh , to rece ive the sea t-lids l l OGO), Fig. 1% 
c ½ in . x 1/e in. 

2 ft. A¼ in. x 15 in . x % in . 
10¾ 1n x 15 in . x % ,n . 

ft . o¾ in. x :) 15 1n. x ½ in . 
6½ in . x 2½ in . x ½ tn , 

24 ft . 4 in. x 1¾ in . x .% in. 
a 
b 

d 1 ½ in. x ½ in. 
½ in . x ¼ in. 

R11n11i11g its whole leng th , to secure the front sea .-supporli11g•rail facia (4121) 
Being compo,e 1 of :-· 
J c)i11ed t ng<-1h 0 r a nd ~cre w ~d t o 
\Vi , h :!ill No. 10 x ¾ in. ,tee I screws 
Screwed to the fl •or nedr , he d oo r•pnsts 
Screwed to corner-pos t, wit h 4 No. 1-! x..? in . screws 
Sc•twed thrnu}! ll 
T o side-post- w, th No. 14 x 2 in . <teel screws, a nd 
T o sid e 1or•r ' i ls with , o. 14 x 2 in steel screws . F ach one has al<o 
Thrnug h which the sc ,ews (c) (Con. N os. 72. 751, can be got a t without taking down 

th w hnle 1•il 
Runni ng its wh,,l e length. fo r th e low•r-deck ceiline•panel (40i5) 
Runni n_q i ts wh o 1 e len:.:? th, for wir~s t o lh e e lec t , ic-be ll pu .;.h.b11ttons (4538) 
Sc,ew rd to er,d-~ills 1,e•wecn d ,.o r po,1s . and ~ec u red with 2:! Nn. 14 x l in. screw, 
Screwed to e nd sil s between corner•pOsls and thtn door.µosb (1004), and secured with 

ti :\ o. 1.J x I in. s t'='el l-c rewc. 
The body is now read,· to r,ceive the roof, for descripti on 0f whi ch see <:on. No. IO.J. 

Table .\ ·0.35 and Plate Vil. 

Rore r or mu lti ple spindle d r ill 
Borer o r multiple spindle drill 

l\lo lding machtne 
H ollow chisel mortiser 

Car ga in er 

End 1enoner and lathe 

End tenoner 

End te non e r 
H orizontal borer 

Hollow chisel mortiser 

:'ll old in ~ machine 
l\ Joldtng machtne 

Bore r or multiple spindle d •ill 
Borer or multi ple spindle d rill 
llorer or multiple spindle drill 

Molding machi ne 
J\lolding machine 
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. /\·o!e.-~1eces de,cribtd unde r Con. Nos. fll to l UU are not usually a,sembled at th is sta'.l;e , but as they can not be cb,silierl with" Cahinet \York, " they are brought in here. R eferei,ce will l,e made to t hem further on when desc ribin g other pieces or .,g' 
operations to which they a re accessory, w 
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Name of Piece 

--
(J ) 

· End center=posts ( Figs. 1m, 171) 

Post partlng , st rips (Fig. 175 ) 

False end=posts (figs. 172, 173 ) 

End top=rails ( Figs. 150,1 51,152 ) 

Bottom false=s111s ( F'ig. Jul ) 

Inside end 0 belt•rails ( Fig . 1.57) 

' 

Inside end=bottom =rails ( Fig. 1!5!l ) 

Outside end=belt=rails ( Fig. 158) 
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TABLE No. 3-l 

DETAIL OF SIDES AND ENDS (BODY ) OF BROOKLYN OPEN CAR, IN THE ORDER OF ASSEl\IBLING 

( 12 benches; Car No. 4; Fig. 5; Plates 11. a nd VI. ) 

DETAILS 
I 

1-
1 

~ 

" r, · 
:, 

0 -
Name 

" 
j...: 
" ;> 
u" " -
~o: I 

I ~ 

Dimensions 

- -
(6 ) ( 7 ) (8) , 9 ) 

~ - - . - - - - - - --------- - - - - - -- tift. lPi, in x 3¾ x 1'0 in. 
1 Tenon a 2¼ in. x ] 1 f in. x ½ in. 
1 Gain b 5¼ in. x t ½ in, x ½ in. 
I Gain C 5¼ in. x 1),2 in. x !I, in. 
I Gain d 2% in. x I½ in. x 13 lil in. 
I Gain e 2 13 Hi in . x 1½ in. x ~JI in. 
1 Gain f 3½ in. x I ½ in. x ½ in. 

I 

I Tenon g 2¾ in . x l }f in. x }~ in . 
•J Bolt-h oles h ;l-s in. diam. 

Rabbets i 5-16 in. deep 

----------------- ------ - -- 2 ft. 915-rn x ¼ & ¾ x!:;-) 6in . 

---- ·---·- ··- --------- -- 6 ft. 5½ :n. x 3¾ in. x l ½ in . 
j T enon a 2 in . x 11/a in. x .½ in . 
I Gain b !:;¼ in. x 11/a m. x ½ in. 
I Gain C 53,'4 in. x 11/s in. x ½ in. 
l Gain d 2;-a in. x 11/B in. x 13-l<i in. 
l Gain e 2 !~-l!j in. ;o,\!lfl in.~½ in. 
l t:ain f 01½ In, X 1,s Ill. X ½ In . 

I T enon g 2¾ in. x l}'s in. x ½ in. 
I Rabbet h 5-16 111. deep 

2 ft. S¾ in. x ½ in. x 5-lG in. 

1.1 

R abbet --

- - - - - - -- ------ ---- ------ -- 6 ft. ll li in. x 41/a in. x ni in . 

., T enon 

I~ 
3 ½ in. x 2% in . x ;sin . 

~ l\l o rtises 2¾ in. x 1½ in. x ½ in . 

Mortises 2 2¾ in. x l !/s in. x ½ in. 

1 Mortise d l }I, in. x 2 in. x ½ in . 

2 Mortises I e 2 in. x 1½ in. x ½ in. 

2 R abbets f 2 3-16 in. x 1 in. x 3-16 in. 
2 I R abbets g 1 ft. 8½ in. x ½ in. x 5-lG in 

~ ~) I ' 5 ' I ' __ ----------------- - ______ __ (j ft.~¼ m. x 3 ¾, m. x 1¼ m. 
:.! Tenons a ¾ in. x ¾ in. x 1¼ in. 
2 , Mortises b 1½ in. x ¼ i n. x 1¼' in. 
2 Bolt-holes c ½ in . dia m , 
2 Mortise, d 1¼ in. x '½ in . x 1¼ in. 

__ --------- - ---------- -- -- __ 6 ft. JO½ in. x 2½ in. x %'. in. 
2 T enons a 1¾ in. x :Ya in. x 2 1/a in. 
2 G ains b 1½ in . x ¼ in. x 2½ in. 

2 Gains c 1¼ in . x ¼ in. x 2½ in, 

-- --·------- ---- -----· - - -- -- 6 ft. 7Ys in . x5¼ in. x ¾ in. 
2 Tenons a 1¾ in . x ¾ in. x 5¼' m . 
:! Ga ins b 1½ in. x ¼' in . x 5¼ in . 

~ G ai ns c 1¼ in. x ¾' in. x 5¼ in . 

__ _ ___ ______ _ ·---- -- ------ __ 6ft. 10½ in. x 2½ in. x 11/s in . 
2 T e nons a 1¾ in. x ½ in . x 2H in . 
2 G ains b Ya in. x ¼ in . x 2% in . 

2 Gains c Hl-16 in. x ¼ in. x 2¾ in . 

1 R a bbet I d ½ in . x ¼ in . 

Clb,c rvations and Particulars of How Used 
T ools Usually Employed 

( Others can be used if convenience or 
necessity requires) 

---
( 1 0 1 

Th e assemblin~ of the pieces composing the ends 
iJodepcndently of the b..ttom (sec Table 1\-0. 32 a 
end framework or end-bu! head (6001) as it is tern 
147, i, the _building up of t!ie car body as a who 
which the end-bulkheads are composed, and 
asse mbled, are as follows, all joints brin g well git 

Each having:-
To tenon into mortise (b) of bottom false-sill (61111), l 
For ou tside end-boitom-rail (l:iOJOJ . Fig. JG0, to gain i 
For inside end-bo1tnrr. -rail (uilll9•. Fig. 159, to gain in 
For outside end-belt-rail (GOOti) . Fig. 15t-, to gain intc 
For insode end-belt-rail (600,) , Fig. 157, to gain into 
For end sub-top-rail (111112), Fig. 162. to gain inio 
To tenon into mortise (b) on undeiside of end top-ra 
For bolts to secure the end-post strap-bolts (ti509) , Fi 
Ru nning down the post from 1he gain (f) to the bott, 

in, lea,·ing beads (j) on th e outside, called the ot 
the groc,ves in which the 6 end-sashe, slide, there 

Also shown at (k). F ig. 171, scr~wed to the diffcren 
bronze screws 

Each having:-
T o tenon into mortise (d) of bottom false-sill (601)), 
For outscde end-bottom-rail (11010), Fig. JG0, t o gain 
For inside end-bottom-ra1l <i009), ~~ig. 159, to gai n in 
For outside end-belt-rail tli0U8), Fig. 158, to ga in into 
For inside end-belt-1ail (GOLi,) , Fig 1:,7, t o gai n into 
For end snb-top rail (G0l:l) , Fig. lti2, to gain into 
To tenon into mortise (c) on under side of end-top-ra 
R unning down the po~t from the gain (f) to the be 

in, leaving a bead \i) on the 011t ,1de, called the 01 
st rips (60:!4), F' ig. 175, also sh own at (j) are sere, 
groove, in which the end-sa,hes slide. (.)ee Co n. 

Running from gain (f) to gain (d) on the other si 
panel (901d) to fit in 

In two pieces, ~pl iced, g lued and screwed together w 
each one having:-

To fit int o mo rti ses ,h ) of corner-posts (6002) , Figs. 1-
On underside, to receive tenons (g) of end center-· 

wood pir,s 
On 1mderside, to receive tenons (g) of fal se end-pos t· 

pin.; 
O n upperside, to receive tenon of ven tilator end-cen 

wood pin 
On upperside, t o receive tenons of ventilator end-cc 

for wood pins 
For end top-rail t ie-plates (6504), Fig. 176 
To receive the ve nt ilator end-sign-sash es (9017) 
Eac h having:-
T o tenon into mortises (g) of the corn er- posts (6002), 
T o receive tenons (a) of end cen te r-pos ts (<i005) with ' 
For end center-pos t s t rap-bolts (650H), F ig. 191 
T o receive teno1, s (a) of false end-posts (6004) 
The tenons of t he end-posts are in,erted in theii res i: 

an d bo t to m false-sill, a nd after be ing squared the 
Each having:-
One at each end (not seen in the figure) to fit in to me 
T o in terlock with gains (e) of t he end center-posts 

with 8 No. 12 x 1¾ in. bron ze sc rews. 
T o inteilock with gains (e) of the fal se e nd-posts ( 

with 8 N o. 12 x ¼ in. bronze sc rews. 
Same as outs ide end-bottom-rail s. F ig. 160, each h avi 
One at each end , to fit in to mortises (c) in corner-po, 
T o interlock with gains (c) of t he end cen ter-pos t s 

No. 12xl¼ in. bronze screws 
To inter lock wi t h gains (c) of the fal se end-pos ts, t 

N o. 1:.!xl ¼' in. bron ze sc.-ews 
Each having:-
To fit into mortises (d) in corner-p ost s (6002) 
To interlock with gains (d) of t he end center-pos ts , 

No. 12 x 1¼ in bron ze screws 
To interlock with ga ins (a ) of the fal se end-posts , 

N o. 12 x 1 ¼' in. bronze screw, 
Full leng th fo r t he wi nd ow-,ashes to rest on 

f an open car is proceeded with 
,,d Plate Jl-.), and only-when the 
ed, is comple1ed, as shown m Fig. 
e pro«eded with. T he piece, '.lf 
he manner in which th ey are 
d:-

ig. l<il 
,to 
0 

( 6006), Fig. 150 
. 191 

m, for t he window-sashes to slide 
tside window-stop. T o com r,l ete 
are in all:-
end-posts with 60 No. 'ix¾ in. 

Fig, JGl 
n to 

(G006), Fig. 1!:;0 
tom, for the window-sash to sl ide 
side window-stop. Po,t parting­
ed to the p os ts 10 complete the 
No. 29) 
e of the post, for the bulkhead-

h 16 No. 14 x 1½ in. steel screws, 

8, 149 
osts (6005) with ¼ in. holes for 

(6004) wit h ¼' in. holes for wood 

r-post (7006) with ¼' in . hole fo r 

( 11 ) 

Double end tenoner and ga.iner 
Double end tenoner a nd gainer 
Double end tenoner a nd gainer 
Duubie end te noner and gainer 
Double end tenoner and gainer 
Double e11d _tenoner and gaa ,er 
Double end tenoner and gainer 
Borer or multiple spindle drill 
Planer 

Double end tenoner and gaine r 
Double end tenoner a nd gainer 
Double end tenoner a nd gainer 
l> ouble end te noner a nd game r 
Double end t eno ner and gamer 
Uouble end tenoner and gainer 
!Jou ble end tenoner and gaine r 
P lan er 

Planer 

D ouble end tenoner 
H ollow chise l mort iser 

H ollow chisel mortiser 

H ollow ch ise l mor tiser 

ner-p osts (7004) with ¼ in. holes I H ollow chisel mortiser 

H ollow c hisel mort iser 
Shaper 

igs. 148, 149 
¼' in . holes for wood pins 

ctive mort ises in the e nd top-ra il 
nd center-posts are draw-pinned 

tises (e) in corner-pos ts (6002J 
6006) to which t h ey are screwed 

004) to which they are screwed 

g:-
s (6002) 
o which they are screwed with 8 

which they a re sc rewed wi th 8 

o wh ich t he y are sc rewed wit h 8 

D oub le end teno ner 
H olllow chisel mortiser 
Borer or multiple spindle d rill 
H ollow chisel mortiser 

D ouble end tenoner and gainer 
D ou ble end tenoner and gainer 

D ouble end tenoner a nd gainer 

D ouble end t en oner and gai ner 
D oub le end tenoner and gainer 

D ouble end tenoner a nd gainer 

D ouble end tenoner and g ainer 
Double end tenoner and gainer 

o wh ich they are screwed with 8 J Double end ' tenoner a nd gainer 

Molding machine 

f 

'(f) 

t-3 
~ 
trj 
trj 
t-3 

~ 

► H 

l:'"-i 
~ 
► ~ 

'----4 
0 
~ 
~ z 
► l:'"-i 

'=2 
0 
r-4 

~ 
-< H 

z 
0 

ts) 

':'-l 



STREET RAILWAY JOURNAL 

• • • -+--+--•---------------+--+--+--+----+-+-♦-• . • • • • • • 

BOSTON CLOSED CAR. (Table No. 33.) 

• 
♦ 
i 
I 
• 

I 
i 
• 
t 
• I 

0 ' j . , ) 

I 

•,-l 
10 

fl 
f r, 

\ 

it· 
7 

..:._ 

I f 

I 
I C 
I 

l I 
10 2 wo2 1 

\ ·6' 10 

fj: 
\0 

r, 
8 

(.' 

e 

fi 

C 

• ---♦--+----+-+--·+-+--<_-<,___.._..._..__.__. ______ -+--+--+----♦----♦------+-+-+- ..-• - ♦-+ • • • • ' • • 

~· f~,q~ 
.S- f ' ' ' • :'<, 

BOSTON CLOSED CAR. (Table No. 33.) 

• f 

6 -• 

1069 
f -~-

.r 

6 
d 
✓ • -f c_____. 

_,. 

o-e L 

• • 
a 
I • • ' 

e 

a 

]ULY 7, 1900.] 

• ♦------+--♦-♦---♦ -+--♦--♦--+--+--+--+--+---+--+-_____ _ 
♦ ---+-• -h-•---- .. • ·• -••- ♦ _ .,_._.,._ •-~♦ • • • • • • • • •---+--+--+--.,.._♦--♦--+--♦---+---+---+--+- . • • • ---+---+---+---+--.--+--+--+--+-♦-♦ ♦ • • - • --+-+-+---+-+-+--+- -+-+--+---♦-+--+-

BOSTON CLOSED CAR. (Table No. 33.) 
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·PLATE V. 
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., 

[Figs. 75 to l46J 
DETAILS OF SIDES AND ENDS (BODY). OF 

! ' 

BOSTON CLOSED STANDARD CAR 
ILL USTRATING 

STREET CAR BUILDING 
(Stephenson Practice) 

By 

Charles Henry Davis, C. E. 
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BROOKLYN OPEN CAR. (Table No. 34.) BROOKLYN OPEN CAR. CT able No. 34.) 
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PLATE VI. [Figs. l47 to l 95] 
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By 
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36 2 I Outside end-bottom-rails ( Fig . 160) I 6010 

37 End sub•top=rails \ F ig. 162) 6012 

38 4 Corner=posts ( F igs. J.18, J.19) I GOO~ 

39 End top=rail tie=plates ( Ei'ig. liljJ I 650-1 

40 I 21 End-valance arch pieces (Fig. 153) 1 601 3 
-I End-valance corner pieces ( fig . 15-1 ) 6013 
4 End-valance upright pieces ( F ig .155) 601 3 
•> End- valance bottom pieces ( Fig. 156) 6013 

41 4 I Corner=post strap. bolts ( fig. 189) I 6507 

42 End- post strap=bolts ( F ig. 191) 

43 16 I Side= posts (Figs. 177, 178) 

44 I 16 I Side-post s trap=bolts ( Fig. mo) 

45 1 2 I S ide t op-ra ils ( Fig. 163) 

46 I 2 I Side sub- t op=ra iis ( Fig. 164) 

47 j 3 I 

41.l 2 
! 

49 H I 

Side top=paneis (Fig. 165 ) 
Orip=raii s ( Fig. 1tl6) 

Seat divlsion=':oards ( Fig. 167 ) 

6509 

6003 

6508 

6018 

6019 

60 ~() 
602 1 

602:.! 

A. 

A. 

A . 

s. I. 

P. 
P . 
P . 
P. 

w. I. 
w. I. 

A. 

W. I. 

Y. P. 

A. 

P. 
A. 

P. 

2 
2 

2 

1 
1 
I 
1 
2 
1 

•> 

1 
2 

2 

2 

Tenons 
Gains 

Gains 

-- -- -- -- ---- -- -- ---- --·-
T enon 

i\I or ti se 
~l o rtise 
i\l o r t ise 
M ortise 
R a-bbet 
Morti se 
M o rtise 
Mor tise 
P ocket 

Groove 
Ch amfer 
R abbet 
Rabbe t 

Bolt-h oles 
P oc k e t 

T enon 
T enon 
G ain 

R ab bet s 
M o rt ise 
P ockets 

G rooves 
Bol t-hole 

Bolt-hole 
Rolt-hole 
Bolt-hole 
Bol t-ho le 
Bolt-hole 

Pocke t 

Grooves 
Pocket 

.1 ··· .... .. .. .. ... . 
2 l'enons 1 

8 Mortises 

K 
2 

18 
1 

10 

Gains 
Gains 
Gains 

Rabbet 

P ockets 

a 
b 

a 
b 
C 

d 

~ 
i 

6 ft. 7¾ in. x 5¼ in. x ¾ in. I Same as insid e end- botto m- rails, Fig , 159. ea ch h aving :-
1¾ in. x ¾ in. x 5¼ in. To fit into mortises (b) in corner-posts (6002) 
1½ in. x ¼ in. x 5¼ in. To interlock with gains ( b) _ of the end center-pos ts, to which they a re screwed with 8 

No. 12 x ¼ in. bronze screws 
1¼ in. x ¼ in. x 5¼ in, To inte rlock with gain s (b) of the fal se end-pos ts, to which they are screwed with 8 

No. 12 x 1 ¼ rn. bro nze screws 
6 ft. 11½ in. x 3% in. x ½ in. j Each o ne fitting in g a ins (f) of the end center-pos ts , a nd the gains (f) o f the false end­

posts. to which they are screwed with 16 N o. 12 x 1¼ in. s teel sc rews. They 
furthe r fit in , abbet s (f ) o f the corn e r-pos ts, t o which they a re al so screwed 
with 8 N o. 12 x l ¼ in. s t eel screws 

The insi de po rt ion of t he end-bu lkhead framework b eing put toge ther a s d escribed, 

6 ft . 5 in . x 4 in. x 3½ in. 
2 ¼ in . X rs in. X 3% in. 
5¼ in. x 1¾ in. x Ya io. 
5¼ in. x 1¾ in. x Ya in. 
2Ys in . x I¾ in. x ½ in. 
2½ in. x 1¾ in . x ¾ in. 

3½ in . x 2 in. x ½ in. 
1)5 in. x ¾ in. x ¾ in. 

3k~, in. x 2% in . x ½ in. :.rs in . X 2 in . X ½ in. 
3½ in. dia m. 

and thoroughl y squ ;;. red , it is comple ted by t h e ad d ,tion o f 
Each hav ing :-
To fit into monise (a) ol th e s ide-s ill , Plate IV., F ig. 49 
Fo r te non l a l o f the ou ts ide e nd bot to m-ra il (601 0) to fit int o 
F o r tenon a o f the in side end-bo t tom- rai l (6110!1) to fit into 
~·or t enon a o f th e ou tsid e end-belt-rail (6U08) to fit into 
For te no o a o f the inside end-belt-rail ( 600,) to fit into 
Fo r ends o f end sub-top-ra il (60 1:! ) t o fit in 
F or teno n ~a~ of the bo ttom fa ls,-s ill (6011 ) t o fit in to 
Fo r tenon a ol the e nd top ra il 600ti to fi t into 
F o r teno n a of the s id e top-rail (GOI Sj, Fig . 16d, to fit into 
F or curta in edge to fit in when rolled u p ; there is a counterbo re 13-16 in. d iam. in 

the cen te r to receive the end of th e curtain-rolle r and the roller-socke ts. 
F or the curta in -gu ide, Lo slide in 

Double end tenoner and gainer 
Double end tenoner and gainer 

D ouble end tenoner and gaine r 

E nd tenoner 
H ollow chisel mortiser 
H ollow chisel mortiser 
H ollow chise l mo rtiser 
H ollow ch ise l mortiser 
H ollow ch isel mortiser 
Hollow chisel mortiser 
Hollow c h isel mortlser 
H ollow chisel mortiser 
Borer 

k 
I 

n 
0 

To take a way th e sh a rp edge of th e post 
m 12 ft. 8¾ in . x ½ in. x 5-16 in . I For the b ul kh ead -p anel (U043) to fit in 

6Ys in. x 1½ in . x. ¾ in . F or si de sub-top-ra il (6019) t o fit in 
¾in.diam. F o r bolt s to· sec ure corne r-pos t , t rap-bol t, (6507) 

( N o t seen) at the top on the ou tside face of the post, similar to pocket (n) of the 
s ide-µo, t . seen in~ ig. 181, for guard-rail catch-finger (6515) . F ig . 178, to fit in 

½ in. x ½ in . R outing mach ine 
Sha per 
Plane r 
H o llow chisel mor t iser 
B orer or multiple spindle dri ll 

a 
b 
C 

d 
,e 

I 

g 
h 

i 
j 
k 
I 
m 

n 

p 

a 

b 
C 

d 

4¾ in . x 1 in. x 3--16 in. 

5 ft . 9 in. x 3½ in. x ¾ in. } 
9 f t. x 9½ in. x Ya in . 

11½ in. x 21/s in. x Ya in. 
5 ft. 7¼ in. x I ½ in. x Ya in . 

15¾ in. x 9-16 in. 

10½ in. x \J-16 in. 

6 ft . 5 in . x 2¾ in . x 2 in. 
2¼ in . x ½ i n. x 2¾ in. 
2½ in . x ¾ in . x 2 ¾ in. 

6 in. x Ya in. 
½ in . x ½ in x 1 f t. 6¼ in. 

10¼ in . x 1 in . x ¾ tn. 
cl½ in . diam. 

1/2 1n . x ½ in . 
7-lll in. diam . 

¾in.diam. 
7-t ti i n. diam. 

½ in .diam. 
7-16 in. diam. 

Ya in. diam. 

Th e te n f1 n s of , he various end-ra i l~ are weil glued , th en inserted in the ir co rrespond in g 
mo rti se< in the corne r- po, ts. and a ft erward draw-pinned with h ick ory dow el-pins. 
To fu rt her s tre ng then t he b u lk head 

Are inserted in rahbets (f) of t he enJ t op ra il, and sc rewed to i t an d to the end center­
posts with 16 No. 12 x 1 in . s teel ,crews. 

A nc now na iled to the end top-rails, end sub-top-rails, corner and end-posts; h ow they 
are placed may be judged from the fu ll view of the bul khead as it n ow appears, 
Fig. 147, wh e re th e valance p ieces make a k ind of bead 5-16 in . wide round t he 
t hree u pper end openings of the bulk head , to secure the glass fo r the bulkhead 
valance l,ght s 

The end-bulkheads are now erected bod ily on t he car bo ttom, the corner-post 
t enons be ing d riven into t he side-sill mordses (a) Pla te IV., Fig. 49. after being 
well whi te-leaded. T he two bot tom fal,e-s1lls (6011 ) a re then screwed to the 
floo ring-boa rds with 6 No. 1-1 x 2 in . steel sc rews , wh ile fu rth er stability is secured by 

Bolted to the corner- pos ts th ro n .:; h ho les (o ), F ig. 1-18, with 8 bolt s -I ¼ in . x 5-16 in., 
and inserted in holes (h) in the side- sill s, Vi g. 49, and t ightened up with their nuts 

Bolted to the end center- posts. t hro ugh holes ( h) . Fig 171, wit h 8 bolts 2¼ in. x 5-16 in. , 
and inse rt ed in holes (c) cf ,he bottom false-s ills (Fig. l ti l ) and the fl oo ring-boards, 
a nd t ightened u p with t heir nuts 

T he assembli ng o f t h e pieces composing t he hod y now proceeds as follows :­
E ach hav ing:-
T o lit into mort ises (b) in side-,ill s, Plate IV., F ig. 4:l 
T o fit into mort ises on underside of side top-ra il ( 6018) , Fig. 163, not seen in the figure 
For side sub- top-rail (60 19) to fi t in 
T o fit side-post seat-end iro n-panel (6502), Fig. 188 
For seal d ivision -board t o fi t in 
For cu rtain edges t o fit in w hen rolled up: the re is a cou n terbore 13-16 in. dia m. in t he 

center to rereive th e ends of the cu rt.tin-roller and t he roUer-~ockets 
For t he curt ain-guides to slide in 
F or reversible seat-back ar m-p ivot (9505) to h old pillar-ha ndle middle-socket (6;i12) and 

reversible seat-b:ick arm (050:JJ 
F or bolt lo hold pillar- handle bo t tom-socket (6513) 
For bolt to secure ,ide-oost seat-end iron-panel (li502) to side-post 
For si.le-pos t tie-rod \6510) 
For bolt to secure side-pos t seat-end iron-panel (6:502) to side·post 
For bolt to secure side-post strap-bolt (650tl) to side-post , with counterbore H in. deep 

for the bolt head. 
F or guard-ra il catch-fi nger (6:315) to fit in, i t is only in the third side-pos t fro m each 

en.-J, mak ing 4 in a ll 
}Is in. x Vs in. x 20 in. I For wires to elec tdc push-button (8616) 

Ya in. dia m. x 7-16 in. deep For electric push-but1on (8616) 
T he mort ises (b) in t he side-sills, Fig. 49, being white-leaded, the side-posts are driven 

in and ~ecured with 
11 3-16 in. x 7-16 in . Bolled ard screwed to s ide-post s th rough holes (m), Fig. 181, wi th 16 bolts 3){ in. x 

5-lli in . 111d 16 No. l0x l¼ in . steel screws ; they are inse r ted in holes (1) of the 
side sills, P late I V. , Fig. 4\J, and tig htened up with their nuts 

26 f t . 0 in. x 3 in. x 2¼ in. I Each having:-
2¾ in. x 2 in. x Ya in. To fit in mor t ises Ii) of the corner-posts (600~) 

2½ in. x Ya in . x 2¾ in. To receive te nons (n) of the side- posts (6003); they are on t he uoderside of the rail and 

D ouble end tenoner and gainer 
Double end tenoner and gainer 
D ou ble end tenone r and gainer 
Shaper 
H ollow chisel mort ise r 
Borer 

R outing machine 
Borer or mul tip le spindle d ri ll 

Bore r or m ultiple spindle d r ill 
Ror er or m ul t il-ie spindle d rill 
Borer or mu lti ple spindle drill 
Borer or mult iµ le spindle d ri ll 
Borer or multiple spindle drill 

Borer and hollow chisel mort iser 

Circular saw 
Borer 

Double end tenoner and gainer 

1½ in. x ½ in. 
1½ in . x ½ in. 

13-16 in . x ½ in . 

not :=.een in t he fig ure 
For lower-deck com pound-cat lines (i0l0) D ouble end teno ner and gaioer 
For lower-deck thick-r:li ters (7011 ): t hese are next the corner-posts D ouble e nd tenoner and gainer 
For lower-deck thin-rafte rs (7012) D ouble end t enoner a nd gainer 
R un ning th e whole length for side ,uh-top-rail (6019) to fit in Molding machine ¾ i n. x Ya in . 
These rail ; a re ad justed to t he corner and side- post s, an d secured \I ith 4 No. 16 x 3 in. , 

s tee l ,c re ws to the former, and with h ickory dowel-pins to t he la t ter 
25 f t.11 ¾ in . x GYs in. x Ji in .I Screwed to side-post< t hrough holes 1a) with 64 No. 1:! x 1 in. steel sc rews, and to 

corner posts t hroug h h oles (b) wi t h 12 No. 12x 1 in. steel screws 
2G ft. -I in . x 511-16 in. x Ya in. Nailed to side sub- top-rai l (60 1!)) 
26 ft. a¼ in. x :1 ½ in, x 1½ in .1 Fac h having: -

1¼ in . d iam. I For p iibr-handle top-sockets to fit in; t he drip-rails are secured to the side sub-top-rails , 
I (6019) b y \JS No. 12 x 12 in. steel ,crews, screwed t hrough holes (c) in the latter and ' 

th ro.,gh the side top-panels into t'ie drip-ra.il 
G ft. 8 1,; in. x 10;,s in. x 1 in. Adjusted to side-posts, and fi t ted in t he mortises (e) of the side-posts (6003) 
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-~ .D-i:, -; ~ f: C 
p"' ·5.....; 

" Name of Piece z....: II - .,, "' .,- "'" p 
~'iii CY u <II 

<U <U p:; ii:] 
" p.. <U 

Nam e 

U) 

(2) (3 ) ----,-(:-1~1(6) 17 ) 
1 Grom e 

8 PooHoll b,o,ket, {Vie. 181 ) I G503 C. I . •• • ••• •• . ••.. • 

lG Poot-rail s ( Fig. lGS) 602ll A. , --- · -- · --··· 

4 Corner-post seat-end Iron - panels * 6501 M. I. -- - ........... . .. --· --· 
(Fig. 187) 

I 1G I .S ide- pos t seat=end iron =panel * I G502 

I 

1\1. I. 
( Fig. 1H8) 

8 Side- post tie- rods ( Not Ill. ) li510 w I. 

4 Top- panel corner=plates ( l<ig. 193 ) 650,, s. I. 

4 .Sub•top- rail <'orner=plates ( Fig. Hl2 ) il501i s. I. 

4 
4 

14 
16 

4 

12 1 

2 

4 

20 

20 

8 

8 

.Side- s 111 wear- plates ( Fig. Hl4 ) 5507 l\f. I. 
.Side-sill wear- plates / ~ ig. 1 ~4 ~ 5r,Q7 1\1. I. 
Side=sill wear-plates Fi't 1 !H 550, 1\1. I. 

Pillar- handle top-sockets ( ig. l l:lG l 6511 Hz. 
Pillar- handle lop-sockets Fig. 18~ 6511 Hz. 

Pillar-handle mldd le-sockets G512 Bz. 
( Vig. 182 ) 

Guard-rails (Fig. lGO ) 6026 A. 

Guard- rail guides (Fig. 185) 6514 Dz. 

Plllar=handles ( Fig. 174 ) 6025 A . 

Pillar-handle bottom-sockets (i:iJ:3 Bz. 
(Fig. 183 ) • 

Guard- rail catches ( Fig. 180) I 6515 1\1. I. 

Guard- rail wear=plates (Fig. 179) I 6516 B z. 

Number of Distinctive Pieces _________ 38 
Total Number of Pieces_ ·· - --- ________ 2% 
Number of Bolts-····· •••••• --- ·-·____ 92 
N umber·of Screws, about.·--------···- 942 
N umber of Nails-·-··-····---·-···---<. (?) 

Groove 
B ole 

--- -···- --------
I 

1 
Grooves 

H ole 
l H ole 
1 H ole 
2 H oles 
4 T ongues 

2 Sockets 

I 
--------

[--··----
H ole 

I .. 
(Column 1) 
( 2 ) 
{ (i an d 10) 
( 6 and 10) 

Total -·-·············------------l320 + 

* These are J. G. Brill Co.'s mak e. 
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TABLE No. 34-Conli11ucd 

Dimensions 

( 9 ) 
1-,2 in. x. ½ in . 

6 ft 7%" x l ½ " octagona l 

}i in. x ½ in. 
¾in.diam. 

~j in. x ½ in. 
¾ in. square 

~12 in. di a m . 
¾ in . squa re 
18 in. di a m. 

7 ft. 3¾ in. s ,-JG in. 

Observ:. ti ons and Particulars of H ow Used 

\ 10 ) 
Runs along the top edge for the side-post 11e rod to lie in 
l:l olted to t he bottom of the seat division-boa·ds, 1n t heir centre (60'.!'.! ·, with 8 bolts 

2¼ in. x % in., t o h old th e foot-rails 
Inserted in the foot-rail bracket s \6503) ; th ey are adjus,ed la ter. lSee Co11. 1Vo. 53) 

I n 2 pairs, each consisting of 3 p ieces, shown and marked in the ti gures (a), (b) and (c), 
(bJ being the pi~ce nex t th e front or vlatform, and (a) the piece toward the center 
of the car, Th e two pieces (a ) and (b ) are screwed to the corn er-posts with 52 No. 
14 x I ½ in. steel screw, , the holes fo r the ,crew, bung under th e covenng piece (c), 
a,,d fasten ed to the side-sill, th rough tongues at the bo ttom on th e other side of th e 
panel~ with ~-1 lag ~c rews 2 in. x 3,3 in ., after which the covering pieces (c) are 
,crewed to the corner-posts "·ith 5:2 round-head, blued-steel sc rews N o. 16 x l ½ in. 
There are in each;-

In the covering piece 1c) tor the curtain-guides to slide in 
In eac h panel ptece (a ) and (b) for seat bol t (!)507) 
Each having;-

For the c<1rtain-g11ides to sl de in 
For bolt .J 3/a in . long through side post, with round-head 011 th e o;itside 
T or side-post tie-rod (651U) 
For b It 3¾ in. lnng through side-post , wit h cou nt ersunk-h ead on th e inside. 
For seat -bol t (!J5Ui') , 
At the bottom on the inside (not seen) with h oles in I hem fo r 64 lag screws, 2 in. x % I 

in., to fasren th e panels to the side-sills 
(Not seen) cast on the in,ide of the panels. corresponding to the foot-rail brackets 

(6:>03), Fig. 181, into which the round ends of I he foot -rails are inserted, so that 
when th e panels are fixed a nd t igh tened up, th e foot rails are held securely in place, 
(Src Con . No.51) 

Are passed th ro112h hole (c) of the side-panel and side-po,t to an d th rough the opposite 
side-post and sidc -pa nel , and ti ghte ned up wit h a nut a t each end 

4¼ in. x 4¼ in. x3 j{ :\ 1-lG in. Screwed to corncr-po~lS, :side an d end top-panels with 3~ l\ro. 10 x 1 in, steel screws. 
E ach one h as 

)/, in. di a m. F or pla tform-hood bracket (7505) bolt 
3 ll-16'x3 (i.J6"xl¾"xl-16" Screwed to corner-posts, side and end sub-top-rails wi1h 8 N o. 10 x l in. and 24 N o. 

7 x ¾ in. steel s c rews 

)~ !n· "~~ \n. x i-~g )n. I Screwed to side-sills be tween th e sea t-end panels and in front of the corner-post 
14 ;~:; 21/s ;~:; 3:16 ;~ : I panels wi th 132 No. 12 x l in. s teel sc rews 

With 3 ears, and 
Wi,h 2 ear,, lilted to cav it ies (a) in the drip-rails (6ml ) a nd sec ured with 56 N o. !J x ¾ 

in. bron ze ;crew~: the 4 socket !'i with ~ e~n s be ing for the cavitie:-; at each end of 
the dri p -ratls 

Screwed to co rn e r-posts a nd th e second and fourth side-posts from each end , with 12 
No. 1~ x I ¼ in, bronze screws, and furt he r secured with the seat• back arm-pivots 
( 'l50:, ) going th rough holes (h) in the side-posts, Fig. 181, (see Con. No. 43) and to 
the corner-posts wirh 4 bolts 4Ys in. x 5-lil in. with round beveled heads on th e 
in ide and bronze nuts on th e outside 

2~ ft. 0 in. x 2¾ in. x l ¼ in. I Are laid on the pillar-handle midd le-sockets, between th e side-posts a nd the pillar­
handles, to which 

Have been previously screwed with 8 No. l'.! x 1 in. bro n:<e screws , one at each en d of I 
th e gua rd-ra ils 

4 ft. O¾ in. x l ½ in. dhm. I Are now passed t hrough the pillar-handle middle-sockets, the guard-rail guides, and 
their top tapered ends fitted in the pillar-han dle top-sockets, and secured in th is I 
position by t heir bottom ends being fitted in 

\ Vh ich a re screwed to the corner-posts with 4 No. 12 x l ¼ in. and 4 No. 18 x 1¾ in . 
bronze screws, and to the side-po,1 s with 16 No. 12 x l¼ in . bronze screws, and , 
fur, her secu red to the side-posts wi1h 16 bolts 3¾ in. x 5-lu in. w it h round beveled I 
h eads and bronze nut s, passin g th rough holes (i) in t he side-posts, Fig. 181. (Sec 
Con. ,Vo. -13) 

Screwed to the top of co rner-posts and each thi rrl side-pos t from the end, over pockets 
(n), Fig. 181 (see Con. Nos 38, 43 ), with 3~ No. 8 x ¾ in.steel screws. W'h en I 
entrance to the sea ts is d esired , th e guard-rail is pushed up pas t the spring-finger, 't 

which then springing forwa rd holds th e rail secure; and when ent rance to th e 
seats is to be closed , the rail is lowered to res t on the pilla r-handle middle-sockets 

:!½ in.xl¼ in.xl in.x l -16 in. Are sere" ed to the guard-rail, with 16 No. 9 x ½ in. a nd 16 No. 'ix½ in. bron ze I 
screws , where the rail rest, on the top catch (6515) 1

1 
The ~ar hody is now readv to receive ,h e roof , which is described in Table 3G and 

illustra ted by Plate VIII. , 

Tools Usually Employed 
( Others can be used if convenience or 

necessity requ ires ) 

( 11 ) 
Molding mac hine 

Punch 

t: 
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LEGAL NOTES AND COMMENTS 
EDITED BY J. ASPINWALL HODGE, JR., OF THE 

NEW YORK BAR* 

Some Recent Decisions 

STOCKHULDEl{S' LlABl Ll TY 

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 th e liability of stockholders of an 
insolvent corporation for its debts. In some States, as in 
vVest Virginia, this liability is so restricted as to be almost 
obliterated, while in other States, e. g., 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. 

Tpis policy has been ably defended, and has been as ably 
criticised. It would seem that the decisions in the two 
cases referred to, (H'lzit111an vs. the Bank, advance sheets 
S., P. 506), 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. Shennan, 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 th e 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 oth er 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 th e 
claimed harmlessness of th e action of the ray. It was held 
that the application was not seasonably made, and that if 
was affirmatively shown that the person who was to apply 
the ray had sufficient knowledge and experience to apply it 
properly. 

DAMAGES CAUSED BY DELAY 

A case recently decided in England is of interest to th e 
common carrier and the traveling public . An English bar-

• Communications relating to this department may be addressed to th e 
Ed itor s, Johnston Building, 30 Broad Street, New York. 

rister sued the Metropolitan Underground Road for the in­
convenience, loss of time and necessa ry 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, althoug h 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 faci lities, and 
having these, to notify the stations along the line of a 
blocka<le and to refrain from selling tickets or despatching 
trains ,vhich would only tend to delay its passengers. 

S fl{E ET RAILWAYS AND STREET ASSESS:.\lENTS 

T he street railway companies are liable for assessments 
along with th e abutting property owners for the cost of 
st reet improvements is a proposition recently reiterated in 
the case of Slzre·vcport e's. Prescott, 55 La. ,--J. 1111., 1895. Th;" 
is in accordance with what appears to be the preponderance 
of authority. But the li ability 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 ,•s. Baker, 172 U. S., 269, by the 
Supreme Court of the United States that any asses3ment 
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 possible 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 street railway must be consented to by 
the owners of one-half the abutting property, and in case such con­
sent could not be obtain ed th e determination of a comm ission 
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 th ereof, and that such consent should be obtained in the 
same manner as provided in sections 91 and 94 of the same act, 
which sec tions require that for th e !=Onstruction of a street rail­
way the consent of the owners of one-h alf "in value'' of the abut­
ting property should be obtain ed, 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 consent of the owners of one-half the "li neal front feet'' 
of such property could not be obtained, si nc e th e 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. 0. Ry. Co., 
64 N. Y., Suppl., 429.) 

NEW YORK.-Pleadi ng- Amendments-Misnom er of De­
fenda nt. 

I. Under Code Civ. Proc., sec tion 723, permittin g 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 
correc tin g a mistake in the name of the party, plaintiff may be 
allowed to amend his complaint by correcting a mistake in the 
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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, providiHg that a mistake 

in 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-} urisdiction-Domestic Corporations. 
3. The operation of a rai lway 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 
co rporations 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, sectio1~s 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 sa id 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 orm­
nances. 

Appeal-Questions Not Raised Below. 
6. The claim that Rev. Ord. City of New York, sections 595, 

596, 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 nm cars every twenty minutes after midnight, 
as required by Rev. Ord. City of New York, sections, 595, 5g6, 
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 defenda nt's name were run along said avenue, and that no 
ears except tho se 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. 
I. 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 obseryed as to her physical eondition during 
that period. 

Same. 
2. \i\'here 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. R y. Co., 64 N. Y. 
Suppl.. 709.) 

NEW YORK-Negligenee-Instruetions. 
I. 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 

driven alongside the track and it was turned into the track in 
fro nt of the car, the verdict must be for the defendant, was prop­
erly refused, sin ce 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 Dam ages-A llegation-When Necessary. 
2. W h ere injuries fo r which r ecovery is sought do not neces­

sarily result fro m those described in the complaint, they must 
be alleged as special damages; and an injury to plaintiff' s eye could 
not be recovered fo r o n an allegation o f injury to the head and 
brain, since it did not n ecessarily r esult ther efrom.-(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 m 

defendant's street car, on which sh e was a passenger, the injury 
being·a dislocation of a cartilage in each knee, with other injuries 
to her body. She expended $1,670 fo r medical ser vices, and was 
confined to her bed about ten weeks. A t the time of the trial, 
eighteen months after th e accident, she could n ot go up and down 
stairs without pain, and, in consequence of h er condition, had to 
give up h er po sition of general superintendent in a school. Held, 
that a verdict of $15,000 should b~ set aside as excessive.-(Krae­
mer vs. Metropolitan St. Ry. Co., 64 N. Y. Suppl. , 61 9. ) 

NEW YORK-Malicious Prosecution-Evidence-Judicial 
Proceedings. 

An action for malicious prosecution wi ll no t li e aga inst a defend­
ant for having illegally arrested plaintiff withou t a warrant, and 
having brought him before a police court, wh ere he is discharged 
without the filing of a complaint; an essential element of malicious 
prosecution being a co mmencement of judicial proceedings.­
(Barry vs. Third Ave. R. Co., 64 N. Y. Suppl., 61 5.) 

NEW YO RK.- Personal Injuries-Negligence-Evidence. 
In an ac·ion against a street railroad company fo r injuries 

alleged to have been caused by snow or ice th rown 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 th e absen ce of p roof 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. -
I. Where, in an action for personal injuries fro m being struck 

by a street car, the evidence, both as to defendant's negligence 
and plaintiff's contributory negligence, is conflieting, and suffic ient 
to sutain a verdict for ei ther party, a judgment entered on the 
jury's verdict will not be di sturbed on appeal, as not supported 
by sufficient evidence. 

Same-Speed of Car. 
2. Where, in an action fo r inj uri es for negligent managem ent 

of a street car, defendant claimed that the car was going but eight 
miles an hour. and plaintiff had already shown that it took So ft. 
in whieh to stop it, plaintiff's evidence that but 12 ft. would be 
required in which to stop a properly equipped ca r going eight 
miles an hour was admissible.-(McDonald vs. Brooklyn H eights 
R. Co., 64 N. Y. Suppl. , 480.) 

NEW YORK-Accident at Crossing-Contributory N egli­
gence. 

Plaintiff, a motorman, in charge of an electric car, when about 
750 feet from a rai lroad crossing, saw a freigh t train standing 
on defendant's track about 315 ft. from the crossing. A t this time 
his car was moving at the rate of 12 miles per hour, and continued 
at that speed until within 125 ft. of the crossing, wh en 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 reaehing the erasing, owing to ice o n track, and, 
as a result, it struck th e 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. 
\Vhere, in an aetion against a street car company, defen se wa s 

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 th e act in question, with­
out sufficient explanation of th eir absence.-(Staib vs. Union 
Ry. Co. of New York City. 62 N. Y. Suppl. , 755 .) 

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

I. 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. 
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2. A truckman, seeing 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 hi s 
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. 

r. 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 means 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, g iven 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. 

r. An appeal from an order denying a motion for a new tri al 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., 396.) 

NEW YORK.-Attorney's Lien-Attorney and Client-Fees 
of Attorney-Value of Cause of Action-Compromise. 

I. 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 the action. 

Same-Calculation of Fee. 
2. Where plaintiff s attorney was entitled to one-third of any 

sum for which the cause might be adjusted, and it was com­
promised by defendant paying plaintiff $2,600 as a net paym ent , 
and agreeing to pay plair..tiff's atto rney 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 attorn ey shall have a li en on his client's cause of action, 
and that the "comt upon the petition of the client or attorney may 
determine and enfoPcc the li en." 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 

act~on_, and the case was compromised by defendant making 
plamhff a cash payment and promising to pay plaintiff's 
at torney 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 H eights R. Co., 63 N. Y. Suppl., 211.) 

NEW YORK-Attorn ey and Client-Attorney's Fees- Sum­
mary Proceedin gs. 

A summary proceeding will not lie to enforce an agreement 

whereby a defendant, as part of a compromise, promised to pay the 
plaintiffs attorney his costs and fee.-(Schri ever vs. Brooklyn 
H eights R. Co., 63 N. Y. Suppl., 217.) 

NEW YORK-Negligence-Driving in Front of Street Car. 
Where plaintiff saw a st ree t 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 off the track, he was guilty of 
negligence.-(Pechesky vs. Metropolitan St. Ry. Co., 62 N. Y. 
Suppl., 478.) 

NEW YORK-Infants-Sui Juris-Negligence. 
r. A 9-year-old girl testified that on stepping from the cmbstone 

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 IO ft. or 15 ft. of the 
cros!iJIValk 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 belid 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 he 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. 

r. 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 di scretion 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., 59 Pac. Rep., 875.) 

PENNSYLVANIA.-Collision With Vehicle-Contributory 
Negligence. 

r. A driver on a narrow street. only 20 ft. 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 nece ssity 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., 1089.) 

PENNSYLVANIA.-Injury to Boy-Negligence-Briefs­
History of Case. 

r. 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; ,md his 
negligence in not doing so, intensified by his knocking on the win­
dow and kicking on the closed side, manifestly fright ened the boy. 

PENNSYL VANIA.-Collisions-Negli gence. 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, 
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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 At!. Rep. , 917.) · 

PENNSYLVAN IA.-Tipping Over P ost-Negligence-Evi­
dence-Instruction-Damages-Pain. 

r. The question of negligence, where the t roll ey 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 fo rming a loop on the span 
wire, in which the trolley caught, though only one person, who 
was not a dull or u nveracious witness, test ifi ed 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 suffe ring, 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. T raction Co., 44 A t!. 
R ep., ro68.) 

P ENNSYLVA N I A.-Moving Disabled Trolley Car-Negli­
gence-D amages-Pain and Suffering. 

r. W here the trolley of a disabled car, which was being pushed 
by another car, j umped 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 
t ie down the t rolley 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. P ain and suffering are a di stinct item for which damages may 
be awarded in a personal injury case. 

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

P ENNSYLVAN I A. - Collision - Contributory Negligence. 
Plai ntiff's team being struck by a car on the down track, coming 
from the direction in which he had been going on th e 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. & l\I. Traction Co., 45 At!. 
R ep., 126.) 

P ENNSYLV ANIA.-Contributory Negligence. Plainti ff is 
g uilty of contributory negligence where, after stopping his horse 
IO ft . or 12 ft. from a street car track, whence he could see one­
four th of a mile, and seeing no car , he attempted to go fo rward, 
but, on finding his team stalled, backed up IO ft. or 12 ft., 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., -~5 
A t!. Rep., 125.) 

PENNSYL V ANIA.-Injury to Person in Street. Nonsui t is 
properly granted in case of one who, though seeing a car on th e 
t rack , 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 1.hat 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 At!. R ep., 322.) 

PENNSYLV ANI A.- Action for Personal Injuries-Instruc­
tions-Damages. 

I. 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 fa iled in 
its duty." 

2. In an action against a railway company to recover fo r 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 inj ury, 
without explanation of th e evidence or law applicable to , either 
item, is inadequate.-(Todd vs . Second Ave. T raction Co. , 44 At!. 
Rep. , 337.) 

TENNESSEE.-Personal I nj uries.....:...Accident Between Cross­
ings-Right of Way-Res Gestce-Credibility of T estimony. 

r. Plaintiff, who had been struck by a street car, testi fi ed in an 
action for damages therefor that he did not look and listen befor e 
attempting to cross th e track, but in a second trial he testifi ed that 
he did so look and listen. Held. that the jury, and not the court, 
must determine the credibility of his testimony. 

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 gestce. , 

3. Between street crossings, a street railroad company's right of 
way is superior to, but not exclusive of, the right of a pedestrian. 
- ( Citizens' St. R. Co. vs. Howard, 52 S. W. Rep., 864.) 

UTA H.- Personal Injuries-Liability-Negligence-Custom­
I nstruction s-Reasonable Care. 

r. H owever unusual the method of a common carrier, such as a 
~treet rai lway company, in starting its cars, if that method is dan­
gerous, and it s 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 
beei1 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 
µarticular 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 
sati sfi ed in their own minds that the method used in starting the 
car was rea sonably safe, defendant would not be liable, is erro­
neous. 

3. In such a case, an instruction that "the defendant, being a 
carrier of passengers fo r 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-P ersonal Injuries-Evidence-In Rebuttal 
-Contributory Negligence-Instructions-Negligence-Further 
I nstructions. 

r. In an action for damages fo r 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 inj ury, an instruction that ' 'if in the hurry of 
the mo ment, or in a moment of fo rgetfuln ess, the plaintiff at­
tempted to cross the track, without exercising that care which a 
man of ordinary prudence ou_ght 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 instructi on that "if you believe from the 
eYidence 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 L ake City R. Co., 59 Pac. R ep., 552.) 

V IRGI N IA.-Street R ailway Crossings-Injury from Low 
Trolley Wire-Contributory Negligence. 

r. Wh ere plaintiff, a brakeman on a railroad crossed by an elec­
tri c street railway, knew that the t rolley 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 electri c wire in no way excused his fault in failing 
to exercise that r easonable care which would have enabled him to 
pass beneath the wire with safety. 

2. An instruction that, though plaintiff was guilty of negligence 
tha t 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 fa cts. 

3. Where a brakeman on a rai lroad crossed by defendant elec­
tric street railway attempted, in the performance of his duties, to 
pass from one car to another , whi le passing under the defendant's 
trolley wire, and was struck by the wire, which sagged to within 
a few feet of th e 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.) 

V IRGI N I A -Action for Injuries-Trial-Instructions-Objec­
tions- Waiver-Pleadings. 

r. W here the evidence in an action fo r injuries caused by de­
fendant' s alleged negligence in running its electric cars was con­
fli cting, 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
gent. 

2. It was error to charge that though plaintiff, in stepping on the 
track, fail ed to look and listen, she could recover, if by looking o r 
listening she could n either have seen nor h eard 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 a t the r equest of the obj ecting 
party assume the same facts. 

4. A complaint which alleges that plaintiff was struck by de­
fendan t' s electric car while she was o n the track, " upon which 
she had just stepped," is demurrable, since it conveys the idea that 
th e co lli sion was simultan eous with the plaintiff' s act in stepping 
on the track, and therefore shows contributory negligence.-(Rich­
mond Trac tion Co. vs . Hildebrand, 34 S. E. R ep., 888. ) 

PATENT DECISIO NS 
P atents- Validity and Infringem ent-Elec tr ic R ailway Contact 

D evices.-The A nderson patent , N o. 412,1 55, fo r an improvem ent 
in electric railway contact devices, consisting substanti ally in inter­
posing metallic spring brushes between the fo rks of the trolley arm 
and the hub of the contact wheel, so as to encircle th e spindle and 
bear upon the end of th e hub, fo r the purpose of t ra nsmittin g th e 
current from the wheel to the troll ey arm , construed, and held to 
show meritorious and patentable invention over the prior devices 
of the H eysin ger patent , N o. 395,607, and th e Vandepoele patents, 
N os. 396,3ro, 397,451 and 408,638; and also held in fr inged.-(Gen- · 
eral .Electri c Co. vs. Rahway E lec. L ight & P ower Co., 96 F ed. 
Rep .. 464.) 

P AT ENT D EC I SI ON.-Patents -· I nfr ingem en t - Troll ey 
Tracks. 

Claim r of th e Coburn patent, No. 365,240, fo r an imprond 
trolley track, as na r rowed by amendment . while the application 
was pendin g in the Patent Office, to m eet the objection of wan t 
o f novelty and invention , coyers only th e specific device desc rib ed. 
which consist s of a tube '' havin g th e lower edges curYed in to­
ward the m edi an lin e, and th en turn ed upward, so that th e bottom 
of the tube h as a rounded trough a t each si de of a lon gitudi nal 
central opening," and is not infringed by a tubul ar track similar in 
other respects , but having the sides turned in at ri ght an g leo, 
leaving a fl a t surface for the track on each side of the opening , and 
fairly adapted to rollers with flat fac es.-( Coburn Trolley-Track 
Mfg. Co. vs. Chandler et al. , 97 F ed. R ep .. 333.) 

----♦---
The Manhattan R ailway Company, of New York, in the build-

ing of its mammoth steam-electric power station , h as awarded to 
the H arri sburg F oundry & l\1achine Works, th e contract fo r the 
engines to operate the exciter dynam o in it s n ew Seventy-seventh 
Street power house. Ordinarily an o rder fo r en gin es sim ply to 
operate exciter s \\' o uld be a small affair, but in thi s case, on ac­
count of the huge proportions of the plant . it am ounts in th e ag­
g regate to 1600 hp , quite a power plant in itself. Thi s was an 
order that attracted unusual a tt ention among both use rs and build­
ers of engines. for the new station, wh er e the engi nes are to b e 
installed, is desi gn ed to be second to no ne in th e completen ess of 
its equipm ent, and no pains were spared in th e selecti on of the 
very best machinery of all types for the various services r equired. , 

The ex citer engines are four in number , each of 400 ihp capacity, 
each direct connected to a 250-kw direct-current dynamo of th e 
W estinghouse Electrk & M anufacturing Company's make. These 
dy.namos have eight pol es, are wound for a rooo amps. at 250 volts, 
and are guaranteed for an effici ency of 93 per cent. 

The H arri sburg engines are of the tandem compound type, the 
cylinders being 14 in s. and 25 ins. di am eter by r8 in s. stroke. Th ey 
are to operate at a speed of 200 r. p. m ., with 150 lbs. st eam pres­
sm e condensing. 

Improvement in Bergen County. 

The openin g of the new H ackensack line of the New York & 
New J er sey R ailway & F erry Company, th e new nam e of the 
Bergen County Traction Com pany, was chronicled in the issue of 
the STREET R AILWAY J OURNAL fo r June 23. Th e com pa ny is also 
mak ing a number of addi tions to it s power sta tion and rolling 
stock. In th e power stat ion , whi ch is at E dgewater, th e company 
is placin g two new batt eri es of boilers of 750 hp each. o r a total of 
1500 hp, togeth er with a n ew generator o f equal capaci ty. T hi s 
g ives an additional power g rea ter than tl1e entire output of th e old 
plant. The boilers will supply th e necessa ry steam for a cross­
compound Hamilton-Corliss engine of about 1500 hp. Th e com­
pany al so contemplates making a furth er in crease nex t Decemb er. 
This would have been done at the present time, bu t for the in­
ability to secure machinery from the manufa cturers. 

New Publications 

Historic New Hampshire. 62 pages. Published by the Exeter, 
Hampton and Amesbury Street Railway Company. Illus­
trated. 

This interesting pamphlet contains much historical information 
regarding the territory covered by the lines of the company, and 
describes in a pleasant manner the various "sights" which may be 
observed by th e passengers on the road. A lthough intended 
primari ly for these patrons, a complete, illustrated description of 
th e power plant, etc., is given at the end. Numerous half-tones 
are distributed throughout the text, and a map of the railway is in ­
cluded. 
Trolley Trips In and A bout Fascinating ·washington. By Kath­

arine M. Abbott. Published by J. F. Jarvis, Washington, 
D. C. 127 pages. Illustrated. Price IO cents. 

T his entertaining little book is quite a complete guide to the 
public buildings and other points of interest around the capital, as 
\\'ell as being very useful to those who wish to find the plea santest 
a nd m ost convenient way of getting around. The principal goals 
of th e sightseer are well ill ustrated a nd described. In the back is 
fo und a fo lding map of th e city with the various trolley lines desig­
nated thereon, gnd th e back cover contains a map of the city and 
suburbs. 
Rai lroad Construction, Theory and Practice. By Walter Loring 

\ Vebb. Publi sh ed by J ohn Wil ey & Sons, New York, 46 
pages. Illustrated. Price $4.00. 

Intended for a text-book and not a reference book, this ,·olumc 
is perhaps of less value to the practical engin eer than to the stu­
de nt; but it may well find its \\'ay to the en gi neering office on ac­
count of it s concise explanati on s and numerous references to orig­
inal scientific papers. The parts of the book devoted to practice 
ha,·e necessarily been largely taken from such papers, and, with 
possib ly the single excepti on of the chapter on tunnels, represent 
the most modern methods and figures. It is unfortunate that 
nothing is sa id about track in pa,·ed streets and bonding, although 
th e subject of st reet railways is not supposed to be covered. The 
last quarter of the book is composed of tables, and an ingeniou s 
cardboa rd slide rule is fo und in a pocket on th e inside of the back 
coyer. The slide rul e is intended for the computation of compli­
cated earthwork probl ems, but the author fai ls to warn the student 
against t oo free a use of it in actual calculation. Many of th e 
tables have been specia lly 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 rai lway motors, the author assuming fr0m the 
first that the elements of electricity and magnetism have been pre­
Yiously 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. T he 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 
desc riptions of th e various types of fields, armatures, etc., are in­
va ri ably fo llowed by references to actual machines, thus fixing in 
the mind of the reader their application. The chapter on manage­
m ent and repair contains many useful hints for the car house and 
sh op ; and that on design, with its complete calculation for a mod­
ern type of motor. although necessarily not exhaustive, will be 
fo und of service to those entering this field. A folder in the back, 
givi ng authentic dimensions and other important data of all the 
best makes, will be welcome to both manufacturer and railroad 
man. The illustrations are num erous and good, and what is said 
is well said. 

As an evidence of progress in vVestern engin eering. it may 4)e 
noted that the city engineer of Chicago recently placed with 
th e Bethl eh em Steel Company an order for a hollow-forged shaft 
to replace a breakdown in the North Side pumping station at that 
city. The new shaft, which m easured 13 ft. 8~~ ins. in length, 19 
ins. in diameter. and weighed close to ro,ooo lbs., was booked on 
May 30, and. under special emergency instructions , was hollow­
forged, annealed and rough-machined in time to go forward 
June 9. 

Many of the power stations in Chicago and oth er \\'estcrn 
cities are eq uipped with shafts of th is description , but this is the­
fir st ti111e a hollow forging has been specified for water works en­
gines in that section orthe country. · 
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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 

7 

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 (a, a), and 
forms a continuous path on which the trolley may run. To re­

move the strain from 
the blocks (c, c) guy 
w i r e s , w i t h turn 
buckles, are run out a 
few feet to the trolley 
wire from the wall. 

KlNNf.AR'S 
.STtfl 'f{QLLING 

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 
avai lable. It is claimed 
that no matter how 
large this opening may 
be, it can be similar!} 
treated, a door being 
now in process o(con­
struction which is 36 ft. 
wide by 20 ft. high, 
weighs 62co lbs., and is 
probably the iargest 
ever built. 
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A photograph of the 
car house of the Sioux 
Ci ty Traction Com ­
pany, Sioux City, Ta., 
is reproduced to show 
the general appearance 
of the equipm ent in 
operation. 

The doors above de­
scribed are made by the Kinnear 
Manufacturing Company, Columbus, 
Ohio, which is th e sole manufacturer. 

Some Recent Foreign Orders 

The Morris Electric Company has 
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 durin g the 
past six months, has been the supply 
of all the trolley, feed and span wire for 
the equipment of the Havana Street 
R ailway 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 60 carl~ads of terra 
cotta ducts. These orders were placed 
with the Morri s -Company by George 

DIAGRAM SHOWI NG ARRAN GEMENT OF DOORS 

St, ee( 1:~ .Jn11 rn ! F. Greenwood, general manager of the 
Havana Street Railway Company. Two 
other railway companies for which Mr. 

~eYeral 111ge111 ous devices which automatically insure a continuous 
t roll ey wire when the doo r is open, without in any way interfering 
wi th its operation. 

The detail drawings show th is arrangement; one with the door 
open, the oth er with it closed. Th e trolley wires on both the out­
side and inside are fas tened to in sulated blocks (c, c in the figure) 

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 Morri s Company has also done a large amount of other 
fo reign business in Europe, Africa and South America. 
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Large Open Cars 

T he engraving given herewith shows a fourteen-be nch open 
car recently built for th e Buffalo Railway Company, Buffalo, 
N. Y. , by the J. G. Brill Company. T hese ca rs are interesting 
on account of their g reat size and the fact that they are mounted 

Central London Railway Car 

Frequent reference has been made in the STREET RAILWAY 
JouRNAL to the . Central London Underground Railway of Lon­
don, and through the courtesy of the Brush E lectrical Engineering 
Company, Ltd., of London, a view of one of the new cars, recently 

LONG OPEN CAR FOR BUFFALO 

on No. 27-F trucks. They are driven by fo ur G E-57 motors ,and 
weigh without equipments 24,500 lbs. The trucks weigh about 
5500 lbs. each. They are equipped with electric brakes and have 
electrice headlights. Bronze trim is used throughout, except for 
the grab handles, which are of mall eable iron. There are two 
Dedenda gongs. Brill gates inclose the platforms, and the cur­
tains when down reach to the fl oor. " 
~ The peculiar forms of the grab handles and inside guard rail 

are due to the great size of the cars. They are 41 ft. IO ins. over 
the corn er posts. Having a platfo rm 3 ft. 8 ins. wide, they measure 
49 ft. 2 ins. over the dashers. T h e extreme width is 8 ft. 2½ ins. 
The running boards are 19½ ins. from th e head .of the rail, with 
a 17-in. riser. The width g ives 7 ins. more space on a seat than is 
usually allowed for fi ve persons, making it possible by tight 
squeezing to put six passengers on a seat, alth ough the nominal 

completed by this company for service on the Central L ondon 
road, is given. 

The main dimensions of these cars are: 
Length over buffers ................................... 46 ft. 3 ins. 
Length over headstock s ............................... 45 ft. 6 ins. 
Length over body ...................................... 39 ft. 0 ins. 
Width over panels ..................................... 8 ft. 6 ins. 
Width at roof line ..................................... 8 ft. 3 in s. 
Height inside at middle ............................... 7 ft. 5 in s. 
Center to center of bogies ............................ 29 ft. 6 in s. 
Wheel base of bogies .................................. 5 ft. 0 ins. 
Diameter of wheels on tread ... . ....................... 2 ft. 5 ins. 
Size of journals ......................................... 6 ins. x 3 in s. 
Center to center of journals ........................... 6 ft. 0 ins. 
Gage ................................................... 4 ft. 8½ ins. 
Seating capacity ....................................... 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 RAILW AY 

seating capacity of th e whole car is but seventy. The step o r 
running board is divided o r 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 li ttl e 
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 m ade n o 
provision whatever fo r standing room. 

•• 
The New York & N ew J ersey Railway & Ferry Company, of 

Undercliff, N. J., has just purchased a large number of fin e open 
cars, each equipped with four G. E. 67 motors, and mounted on 
Peckham 14 B 3 trucks. All trucks are fitt ed with the P ri ce mo­
mentum brake, built by the P eckh am Company, and which has 
proved very efficacious on the many g rades on the line. Arc head­
Jights are used. 

longitudinal seats, as the cars are to run with ample clearance 
in an II-ft. 6-in. tunnel, with the rails laid at a height of I ft. 
7½ 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 
fra mings are of light colored teak with teak moldings to match. 
T he roof is arranged in three panels longi tudinally and are cov­
ered with millboard ¼ in. thick, each panel having an ornamental 
lincrusta border carried along the sides and ends. Hand st raps 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 fitt ed to the sides of the 
clere-story, and hinged ventilators directly over the windows. In 
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addition t en " torpedo" air extractors (five along each side of roof) 
are used. 

T he roof is supported by channel steel carli nes, and further 
strengthened at the center by two T steel arch bars, carried acro ss 
the roof and down th e sides of each cant rail. These carlines are 
covered with ornamental teak faci ngs. 

The whole of the body framin g is made of well seasoned t eak, 

DUPLEX C AR FOR . SOUDERTO WN 

th e side framin g is trussed wi th diagonal b races, st rap bolts and 
verti cal ti e rods. 

T he whole of the underframe is of roll ed steel chann el secti on , 
fi rmly bound together with kn ees and gusse t plates. 

T he truck fram es are o f pressed stee l made by the Leeds Fo rge 
Company. T he truck centers are of cast steel with ample wearing 
surface and are mounted on sprin g bolsters also of pressed steel. 

T he axles are of best Siem ens-Martin stee l with wheel sea ts 
4 ins. in diameter. Th e tires are 41/z in s. wide x 2 ins. thick and of 
Siem ens-Martin steel. T he wheels have wrought-iron bosses with 
t eak centers and have Mansell' s retaining rings. The wheels are 
fo rced on to the axles by hydraulic pressure of not less than 50 
tons, without keys. 

T he cars are arranged with platfor ms at each end 3 ft. 3 ins. 
long with Gold' s American automat ic lockin g gates on each side 
of platform. The platform is further pro tected by iron screens 
4 ft. 6 ins. high , with cross-over pro­
tected by chains. As a furth er safe­
guard a collapsible gate is fitt ed at op­
posite corners of each car, p reve nti ng. 
passengers g etting 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 sprin gs. Th e whole of the draw­
gear is of best Yorkshire iron. 

The cars are fi tt ed with the \Vestin g­
house quick acti ng brake with brake 
r igging of best hamm ered scrap, and 
all joints and pins properly case 
hardened. 

Each car is fitt ed with ten elect ric 
lamps on two ci rcuits, eight bein g in­
side and one at either end ove r the 
gangway, with junction boxes and fl ex ­
ible couplings between each car. Two 
oi l lamps are fitted over each door fo r 
use in case of emergency. 

T he outside of the carriage is painted 
similar to th e London & Northwestern 
Railway Company's stock T he body 
below the waist panels is painted purple 
lake, the waist panels and upwards are 
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 sp ecial 
drawgear for attaching to the electric locomotive. 

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

Duplex Car for Soudertown, Pa. 

The accompanying engraving shows a combination open and 
closed car of the D uplex 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, 
are slid u·p 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 durin g 
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 fall 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 thi s kind are stored, the 
chances of detioration are certainly as 
g reat, if not g reater, than when they 

a re carried on th e car always ready fo r use. 
The company reports doin g an excell ent business, and has re­

cently been receiving orders for cars of the same type as that 
shown in the engraving from roads in B ellows Falls, Vt; Nelson, 
Brit ish Columbia; Lincoln, Neb. ; Gardiner, Mass. ; Allentown, 
P a.; Buffalo , N. Y .; Schnectady, N. Y.; Bordentown, N . J. ; Wil­
mington , D el. , and elsewhere, as well as from roads abroad. 

----·+++----
A Massachusetts Suburban Car 

T he accompanying eng raving shows a type of car whi ch ha !i 
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 R ailway, but the same car is used 
on the Brockton & P lym outh Street R ailway and others. 

CLOSED CAR FOR BLUE HILL 

The car m easures 40 ft . 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 finish ed 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 

The accompanying illustration shows a new combined air and 
circulating pump, recently brought out by the Conover Manufac­
turing Company, of New York. 

The demand for economical results in m odern 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 eng ines of the most ef­
ficient design, but insist o n 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 it is essential that the air and circulating pumps be of 
the most ecori"omical 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 th e numerous 
large plants both here and abroad. Th e ai r pump is the regular 
Conover pattern, vertical, single-acting, and is m ade amply large 
for the slowest revolutions required to give the proper amo un t 
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, r equires 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 m erely delivers a smaller quantity at each 
stroke, and proportionately r educes th e m ean effective pressure. 
This arrangement, therefo re, g ives all the advantages of separate 

air and circulating pumps in a combined machine, with less work 

CROSS SECTION OF ENGINE 

to look after them and a much high er grade of economy. 
The circulating pump is of the double acting, trunk displac e-

COMBINED AIR AND CIRCULATING PUMP 

ment type, which gives a very steady di scha rge, and only requires 
one set of suction and di scharge valves. 

A cross section of th e engine is shown. It will be seen on 
examination that this engine is compound condensing m one 
cylinder, and only takes steam once for a full r evolution. 

Long Cars for Rochester 

T he J ackson & Sharp Company, of Wilmin gton, D el , has just 
completed a number of long suburban car s for th e Rochester & 

INTERIOR OF CAR 

Sodus Bay Railroad, of Rochester, N. Y. The cars are illustr~ted 
herewith. The passenger cars, six in numb er, ar e 35 ft. long in 

PASSENGER CAR 

frame, and 44 ft. 6 ins. over all. T hey are fitt ed with vestibul es and 
si de folding doors at each end. Th e interior fini sh is of quartered 

CAR WITH LARGE BAGGAGE COMPARTMENT 

oak, in neat design, wi th carved mouldings, etc. They also have 
basket racks like those used in steam cars. In one end of the car 
a smoking room is provided. This room is more on the style of 
the smoking compartments in Pu!!"man cars than anything yet 
a ttempted in cars for electri c service. The distance of three win-
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dows at on e end is appropriated for th is smoki ng compartment, 
and the entran ce is from th e platfo r m. 

A t the end of the car are placed two hinged doors, one leadi ng 
into the car proper through a passage way along the side of the 
car , and th e oth er into th e smoking room, whi ch is provided with 
si de sla t seats, h aving seating capacity fo r eight to ten passen-

Vertical Double Acting Air Pump and Jet Condenser 

J{ was fo rmerly supposed that a vertical air pump must be 
sf ngle acting, but D ean B ros., 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 
this machine is g iven herewith. It is 
especially adapted to the requirements 
of hi gh pressure, high speed engines, 
and is claimed to be more economical, 
more effic ient , simpler and safer than 
than air pumps connected to the en­
gine. 

CAR WITH SHORT BAGGAGE COMPARTMENT 

I t is started b efo re the engine, and 
the vacuum obtained is used to assi st 
in the fi rst r evolutions. This feature is 
almost indispensable with triple ex-­
pansio n eng ines , as the full power of 
the low-pressure cylinder is secured 
at once. It ad'ds nothing to the load 
of the engine, and t ak es less than half 
the power of a pump operated by the 
eng ine. The air pump is bronze lined, 
and has a bronze piston rod. There 
are no valves in th e pi ston , all the 

ger s. T his room is also fitt ed with basket racks as well as coat and 
hat hooks. 

The passenge r end of the ca r is fitted with cross seats, up­
holstered in ra ttan. The windows are fitted with Pantasote cur­
tains, made by the McKay Curtain Company, and fitted with 
patented fi x tu res. T h e car has seating capacity for forty-five 
passengers. 

Owin g to th e la rge amoun t of country produce and baggage 
carri ed by this road , it has also ordered from th e J ackso n & Sharp 
Company eight com bi nation passenge r and baggage cars, as 
shown in the eng raving above. These cars are like t he passen­
ge r ca rs described a bove, except that IO ft. of the space is appro­
priated fo r th e baggage compartment, leavi ng 25 ft. fo r passenger 
se rvice. The seatin g capacity of th e passenger compartment is 
th irty-s ix, bes ides room for smokers in the baggage room, where 
fo lding seats are provided. 

F our car s like those illustrated in the thi rd engravin g were also 
built for thi s road. T h ese ca rs ar e also 35 ft . in frame and 44 ft . 
6 ins. over all. O nly IO ft. of this space is appropr iated for passen­
ger service, and the balance, o r 25 ft ., is used fo r freigh t, produce, 
etc. T h e J ackson & Sharp Company is also b uilding ten fifteen­
bench open ca r bodies for the R och ester & Suburban Road. 

---------+ ♦----

The Wastefulness of Chimney Draft 

In a recent editorial discussion of th e ques tion of the Yariou s 
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. 

T aking the boiler as the wasteful member in a steam plant, its 
effi ci ency varies from 60 per cent in a bad boiler to So per cent in a 
ve ry good one, these proportions of the heat p roduced by the com ­
bustion o f the coal being realized in steam available fo r the engine 
in each case. 

''The difference may be said, without g reatly stretching the 
truth, to go up the chimney. It is not to be disputed that much 
of th e waste h eat might be caught and utili zed, but there are rea­
sons why it is not so caught. I n the first place, the gases must b e 
hot when they go into the chimney, or there will n ot be a draft. 

''As a matter o f fact, a draft got in thi s way is the most expensive 
possible, save one. The exception is a st eam jet in the chimn ey. 
A fan can be run for about one-tenth of the power r epresented by 
the waste heat r equired to comm and a good draft. A tall chimney 
will cost from $5,000 to $25 ,000- very much m ore than will a fan 
plant. But the fa n is not used and the chimney is, largely because 
it is ~ssential 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 fa cto ries are concerned, but it 
does not hold good of steamships; yet we beli eve that in m ost 
cases a chimney stack 100 ft. high would b e sufficient because 
~ith a f_an , com~rnstion could be more easily controlled th;n is pos­
sible with a chimney, to the end of preventing the giving off of 
smoke." 

valves being in the water chest at the 
side where they are q uick ly accessible. It is claimed to save 20 to 
.10 per cent of th e steam used by th e engine, and can be operated 
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VERTICAL AIR PUMP AND JET CONDENSER 

on on e-half of I per cent of the steam consumed by the engine. I t 
is manufactured by D ean Bros. Steam P ump W orks, Indianapolis, 
Ind. ' 

T h e Societe Gen erale des Tramways Electriques en Espagne, 
which was fo rmed last year in Madrid , Spain, with a capital of 
f. I0,000,000, is about to inc rease its capital to f.20,000,000 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 fo r the sole purpose of converting the entire horse car system 
into electric t raction. 
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An Improved Electric Car Heater 

The problem of sanitation and economy in th e heating of elec­
tri c cars is one requiring much consideration. A h eater that makes 
use of every heat unit employed, keeps the air in ci rculation, and 
uses only pure air from the outside of the car would seem to be 
most desirable. The cuts accompanying this article illust rate a 
system which is claimed to fulfill these conditions without its be­
ing difficult to install or encroachin g upon the passenger space of 
the car. 

The heater consists of a heating web woven with special r e-
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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 fa lls off as we recede from the fan, an even flow through­
out the entire len g th of the slit is secured. In the drawing this 
parti tion may be seen where the panel is cut away at C, th e dotted 
line showing how it slopes from one end to the other. 

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

sistance wire, by m eans of which the heat is generated. One 
heater is sufficient fo r an electri c car with an inside length of 25 ft. , 
but two may be employed if consi dered an advan tage for any par­
ticular reason. Behind the heating web is placed a fan motor of 
special construction , which , with an ingenious arrangement fo r 
forcing the air equally to all parts of the car completes th e entire 
heating apparatus. The heating web and motor are enclosed in a 
case, which can be removed at will from th e car, or they m ay 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 floo r of the car itself. T h e heat issues at th e 
fl oor, and at all parts equally, thus heati ng a part of the car not 
affected by a stationary heater. I n connect ion with the heater a 

ELECTRIC FAN AND HtATI NG W EB 

special switch is used, constructed so as to admit of the regulati on 
of the heat. The accompanying illustration g ives an idea of the 
heater and m otor as they appear before being enclosed. In op­
eration, no parts whatever are visible to th e occupant of the car, 
and it is claimed that no parts can be over-heated. 

The fresh air from the outside is heated directly, and, by m eans 
of the fan, is forced into the car, thus putting the entire body of 
air in circulation, the h eat being evenly distri buted. 

The manner in which the air enters the interio r is shown in the 
section given of a car equipped with this apparatus. T h e 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 m etal whatever, appears on the surface of the car ri ser , or at 
any poin t where it could be seen or felt by persons in the car. 

The system above described is being brought out by Bay State 
E lectric H eat & Light Company, of Boston, Mass., and is called 
the Bay State heater. The apparatus is being tested by some large 
compani es, among them th e L ynn & Boston Railroad Company, 
and it is claimed that the resul ts bear out fully the theoret ical 
proph ecies. 

•• 
The Spir

0

al Nut-Lock 

The novel nut-lock illustrated on this page is being brought to 
the attention of railway m en throughout the country. S. A. Crone, 
fo rmerly master car builder for the N ew Y ork Central Railroad 
and a past president of the Master Car Builders' Associati on, has 
been made sell ing agent for the Spiral Nut-L ock Company, which 
is placing the device on the m arket, and h e has succeeded in in­
teresting many of th e 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 t ests have been 
made on tracks, locom otives, steam drill s and h ammers, and other 
places where the vibration caused all fo rmerly used locking de­
vices to fail, and in ev ery case the company reports sati sfa ctory 

FIG. r.-BOL T WITH NUT LOCK 

operation. 
The nut-lock is 

made of crucible 
s t e e I t r iangular 
wire , bent c o I d 
and tempered. It 

' 
FIG. 2.- NUT LOCK 

is made a li ttl e sm aller than the diam eter of the bolt , 
but after it has been started on th e end of the bolt any lever ­
ao-e applied betwen the project in g en ds, such as a screwdriver or 
fl; t k ey, will spring the lock open enough to allow of its being 
easily screwed up against th e nut. The curve of the spiral changes 
as shown in the cut, and in order that the entire circumfer ence of 
th e thread may be g ripped effectively, the nut-lock must be put on 
" right side out." T his is made very simple by h aving the end 
which is first to engage th e thread flatt ened, as shown by the arrow 
in Fig. 2 , so that the workmen can t ell at a glance whi ch way to 
apply it. T he removal is as simple as placin g it in position, and 
should it be rust ed 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. 

----~------
Opening of a New Electric Railway in Brazil 

The first section of the electric tramway syst em of the Sao 
Paulo E lect ric R ailway, L ight & Power Company, L td. , which 
was described in the STREET R AILWAY J OURNAL fo r J uly, 1899, 
was put in operation last May. As will be rem embered, thi s line is 
being built by A m erican engineers and Am erican capital. and the 
construction of the road was carried on largely under the per ­
sonal direction of F. S. P earson , of N ew Y ork, wh o is largely in ­
terested in the enterp ri se. 

The daily papers publish ed in Sao Paulo immedia tely after th e 
opening of th e fir st section of the lin e, h ave just arrived in thi s 
country, and ann oun ce the g reat interest taken in the electr ic cars. 
and the enthusiasm of the inhabitants over th e in aug uration of th e 

FIRST CAR ON BOM RETIRO LI NE 

ek ctri c sys tem. Th e fo llowin g account of th e openin g of th e line 
is taken fro m one of the leadin g Sao P aulo papers. 

" In th e hurri ed lin es of a notice which suffers from th e haste 
with whi ch it is written it is impossibl e to give th e exac t m easu re 
of the in tensity of joy and sat isfaction which was visible in th e 
looks of all on account of the real ization of so notable an imprm·e­
ment. T he enthu siasm of the people crowdin g on the stre~ts 
through which th e vehicles ran is indesc ribable, and when th e cars 
were placed at the o rd ers of the public after the inauguration. one 
can h ard ly imagine th e extent of the invasion that took place 
E verybody made effo r ts to obtain seats in the ca rs, but in spit e of 
th e natural confusion of such occasions, not the slightest incident 
took place th at might sound a di sco rdant note in the g reat festival. 
in wh ich the peopl e took part with th e hi ghest demonstrat ion of 
j oy. 

" H avin g given in the beginnin g thi s salien t poi nt. we will de­
sc ribe th e inauguration of th e g reat im provement acco rdi n g to th e 
notes we were able to take. 

"A s had been arranged. several persons invited had repaired at 
1 2 o'clock to the b uildin g in Rua Direi ta, where is the office of the 
Sao Paulo Railway, Light & Power Company, Ltd., and the store 
of J am es Mitchell & Company . to set out togeth er from th ere to 
the company's power house, where the pres ident of the State was 
to start the principal engi ne, whi le th e other guests were at the car 
house at Alamedo Barae de Limeira, at 2 o' cloc k, th e h our for th e 
inaug uration. At the company's power h ouse at the Rue l\Ion­
senor Andrade, where the guest s arrived at I p. m .. th ere were Dr. 
O liveira Ribeiro. chief of police, accom panied by hi s aide-de­
camp, Captain O zorio, and Dr. Cerqueira Cezar, president of th e 
Senate, besides Dr. Campos Porto , r epresenting the Platea , and 
Sr. Anibal Machado, of the Imperio, and other engineers of th e 
company. After wards there arrriv ed Dr. Rodrigues Alves, presi­
dent of the State, h is aid-de-camp, Captain J aym e Marcondes. D r. 
P rudente de Moraes, accompanied by hi s son , Antonio P rudente 
de Moraes. 

"At twenty-five minutes past I Dr. R oiz Alves started the big 
engine by moving th e throttle vah·e ; a few m om ents afterward 
D rs. Roiz Ah·es, Prudente de Moraes, Domingos de Moraes. 
B ento Bueno, Francisco Malta, Cerqueira Cezar an d M rs. Burch ­
ard made the seyeral connections of th e 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 machin ery and the great 
boilers, the guests star ted for the car house at the Alam eda Barao 
De Lim eira, where they arrived at 2 o'clock. 

"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 
fe stooned, the Brazilian, British and American flags being seen 
at the top. 

OPENING OF LINE 

"A t ten minutes past two, when the National, British and 
A. merican hymns were being played, the cars started, making the 
in augural trip along A lameda de Limeira, etc. Along the whole 
li ne t he crowd of peopl e was immense, g reeting the electric com­
pany, and the windows were fill ed wi th families looking on. From 
Largo 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 h ouse. There a profuse and liberal 
lunch was served. 200 persons sitting down at the table, the service 
bein g done by the Confeitaria Castelloes. During the lunch the 
band played several pieces. 

" O n serving the champagne D r. Carlos de Campos arose, and in 
the name of the company greeted the President of the State and 
M uni cipal Prefect . as representing the people. Dr. Antonio 
Prado, referrin g to the g reat improvement, introduced in this 
capital, g reeted the Electric Tramway Company. Mr. Brown, 
~uperintendent, r eturning thanks fo r the toast which had been 
proposed, drank to the prosperity of the State of Sao Paulo and 
the agrandisem ent of the Brazilian country. 

' 'T he toast of h onor 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 H ymn. During the remainder of the afternoon the elec­
tric cars were offered gratuitously to the public, making several 
trips between L argo Sao Bento and Alameda Barao de Limeira, 
ca rryi ng a considerable number of passengers, many hanging ori 
,at the sides. At 7 p. 111. the traffic was suspended, to begin to­
day th e regular trips." 

----.♦-----

An Improved Ticket Punch 

T he fo rm of punch illustrated herewith is intended to be of ser­
,icc in all cases where a fir st-class article is desired. It has a long 
t'~ach, thus fac ilitating its use on roads which have long transfer 
tickets, and the c pen 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 J oURNAL 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 

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 m ethods 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 di scarded on account oJ developing blow holes, which indi­
cates the uniform quality of the Falk gears. 

A specialty is also made of castings fo r steam rai lways, castings 
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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 he,arth steel 
foundry. It is of steel and brick, the same construction being 
used for all the buildings. The foundry is roo ft. x 200 ft., one end 
being boarded up temporarily, 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 auxiliary 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 30 lbs. to 35,000 lbs. each. The cleaning 

for engine and cars, and knuckles for coupler repairs, the latter be­
ing produced by the thousands. 

A ll iron and stee l 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 specified analysi s, and if any is 
not found strictly up to specifications it is rejected. A competent 
chemist devotes his entire time to this work. · 

The machin e 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. A n 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. 



660 STREET RAILWAY JOURNAL. [VoL. XVI. No. 27. 

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 fo und to be the very best 
g rade of m aterial suitable for thi s work The pinions are made 

as switch es 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, un<ler the name of 
T he 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 infrin gers. When this joint was first 

CONSTRUCTION WORK AT KANSAS CITY 

COMPLICATED CURVE AT KANSAS CITY 

from individual forgin gs, 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 80-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 thi s 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, 
\Vi s.; th e reconstruction of the lines at Davenport, Ia. , Decatur, 
Ill. , and' Kansas City, Mo. Of this latter work, upon which the 

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. 

----♦----
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 TH E FALK CO. 

company has been employed for the last two seasons; it is especi­
ally proud. H ere 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 A venue 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 , coupl ed with courteous treat­
ment towards all of its customers, who can be found in almost 

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 H erman W. Falk, president; 

power for miscellaneous purposes is shown by the fact that a num­
ber of fan manufacturers build fans for 500-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 
fa ns for the last nine years, and it reports an increasing demand 
fo r 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 novelty which 
may be of interest to street railway men and others. It is noth­
ing less than a 30-ft. 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 
wh eels. The car is of the regular steam gondola type, with truss 

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-ft. wheel base, the wheels being 33 ins. in diameter, with 
3-in. tread and %-in. flange. The gage is standard. 
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CURRENT NEWS 
Syracu ~e Mutual Benefit Association 

The Mutual Benefit Association of the Syracuse Rapid Transit 
Company, is one of the strongest organizations of its k ind in the 
country, and has a membership of 250, out of about 350 employees. 
A la rge number of those who are not members now are inelig ible 
o n account of age. The organization has room s fit ted up in .the 
Gridley Block, and they occupy nearly th e· enti re top fl oor. The 
assoc iation is a combined pleasure and benefit organi zation , and 
pays $1 a day during a member 's si ::kness, and $150 wh en a m emb er 
die s. The rooms of the company are lai d o ut after the style of 
other similar organization s, and are supp lied with billiard tables, 
etc., for the amusem ent of members. On May 14 th e m em ­
bership was increased by the initiation of about roo new members. 
On this occasion the board of trustees se rved a repast , and an en­
joyabl e evening was spent. From present indication s th e associa­
tion will soon have a very handsome reserve fund. 

Bridgeport Traction Company's Emplo) ees' Association 
The employ ees of the Bridgeport T raction Company organized 

the Bridgeport Traction Company's Employees ' Association on 
June 22. The o rgani zation has a m cm bcrship of 50, and it is ex­
pcctcJ that thi s will be increased to 150. The new organization is 
plan ned af ter, and will fo ll ow the lines of the Mutual Benefit As­
"ocia tion, of the Syracuse Rapid Tra nsit Company. It will pay 
both sick and death benefit s, and will shortly fit up club room s 
where members will b e ent ertaineJ. Th e officers of the organiza­
tio n are: President, Thomas Burke; vice-president, William 
Killeen; financial secretary, Robert McCullough; reco rding secre­
ta ry, Edward McCormack; treasurer, H oward Miller. A commit­
tee on by-laws was appoi n ted as fo llows: Harry D aunt, chairman; 
Frank Ril ey, J ohn Lynch. Henry Bain and Charles Neadle s. 

New Air Cars in New York 
The Metropolitan Street R ailway Company has just received 

from the Compressed Air Co mpany the first of the perfected type 
of air motors intended for service o n itsTwenty-eighth and Twenty­
ninth Street crosstown lin es. The present o ld style air motors 
wil l be withdrawn from service o n Twenty-eighth and Twenty­
ninth Streets, and horse cars temporarily substituted so that the 
present car bodies can be fitt ed with the improved type of air 
motors. Meanwhile the line is being r elaid with heavy steel rail s. 
T he new motors are the first of the 125 motors the Compressed 
.\ir Company is under contract to build fo r the Metropolitan. The 
motors are of improved and perfected design, obviating objection­
able feat m es an d of increased power and economy. 

Transfers in Baltimore 
The United R ailways & Electric Company, of Baltimore, Md .. 

wi ll, 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 the traveling public, but it is thought that under 
th e new system the passengers and railway company will both be 
sati sfied. Transfer s will be given at all poi~ts of intersection ex­
cept those point s at which the passenger could take a car return­
ing in the sanie general direction from which he had come or 
those which mark the terminus of one of the various lines. 

Suits Against the Chicago Elevated Railroads 
James R. \Valker and the executor s of the will of W. D . Walker 

ha\'e begun suit in the Superior Court again st the Union Elevated 
R ailroad Company for $250,000, and agai nst the Union Consoli­
dated Rai lway Company and the Union Elevated Railroad Com ­
pany for $150,000, as damages. L. Z. Lei ter is plaintiff in a sui t 
against the Union Elevated Railroad Company and the Union 
Con solidated Elevated R ailway Company for $1,000,000, and in 
one against the Union Elevated Railroad Company and the N orth­
western Rai lroad Company for $100,000 as damages. The U nion 
Elevated R ailroad Company is also made defendant in sui ts be­
gun by Thomas :Murdock and Byron L. S mi th and Ezra J. 
\Varner, trustees under the will of Simon R eid, who asks damages 
in the sum of $150,000. The damage to the property is caused, it 
,i s alleged, by the construction and operation of the roads in th e 

vicinity of th e buildings owned by the plaintiffs. The plaintiffs 
and the amount of damages sought in still other suits are James 
Oliver fo r $150,000, against the Union El evated and the Union 
Con solidated Railrpad compani e_s, and William C. L ebenstine, for 
$250,000 and $50,000, against the Union Elevated and the North­
western E levated Railroad companies . 

Organization of Employees' Club at Camden 
O n M onday evening, June l 1, an interesting gathering of the 

empl oyees of the Camden & Suburban Railway Company of Cam­
J en, N. J ., was h eld at th e new car ho use, N ewton A venue, near 
City H all , at which time a room was presented by the manage­
ment of the company fo r the use of the employees as a recreation 
and reading room. Th e room has been provided with conven­
ien ces , n icely furni sh ed with chairs, tabl es, black board and hat 
racks. A large number o f popular m agaz ines and technical 
journals have been subscribed fo r. The room was presented by 
\Valter E. H arring ton, general manage r, and accepted on behalf 
o f th e employees by Samuel Holmes, one of the company's oldest 
employees. I n presenting th e room and describing among several 
of the purposes fo r which the room would b e used , the following 
novel plan was proposed: To set aside one ni ght in each m onth to 
be called "discussion night ," a~ wh ich time a subj ect would be se­
lected of in teres t to the employees, r elatin g to som e subj ect in 
co nnection wi th the operation of the road ; a committee chosen 
amo ng the m en to investigate, test and otherwise make an elabor ­
ate report to be read at the following m eeting, and to be open fo r 
discussion by the employees and other s interested; the full pro­
ceedings of the m eeting to be taken stenographically and edit ed, 
in order to be kept on file . I n connect ion with the above the 
social side is to be provided for. T he empl oyees vo ted a r esolu­
tion of thanks, to be presented to the company, and a committee 
was appointed by th e employees, of which B. Bibighaus was chair­
man. 

The subj ect of "brakes" has been selected for the n ext m eeti
0

ng 
night of the club, and a committee of five m otormen has been 
delegated to make tests and determine the time and di stance it wul 
take to stop cars of different weights and sizes. The subj ect for 
the enning in A ug ust is " How to Handle Cont roll er s." 

It is the intention of the club to cover, not only matters o f elec­
trical interests, but also general operat ing probl em s. The em ­
ployees have taken an enthu siastic interest in thi s plan, and the 
~omn, . . ,ee appoi nted to investigate brakes has already had a meet-
111!!. 

•• 
PERSONAL MENTION 

MR. W . D. SARGENT, general manage r of the Sargent Com­
pany, Chicag~, r~turned from Europe Saturday last, the 23d, after 
a two months tnp. 

. 1fR. CHARLES P. TOLMAN, of the Christensen E ngineer ­
ing Company, of New York, is in Manch ester , 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 b een elected 
general manager of the . Rome Street Railway Company, of Rome. 
~-- Y., to succeed Mr. W. P . Brown, who resigned to accept a po­
s1t1on as general manager of a steam railroad. 

M R. PET E R KLI N G has r esigned his position as g eneral 
manager of the St. Louis Car Company, to accept a similar posi­
tion wi th the J ohn Steph enson Company in New York. It is not 
known who will succeed Mr. K ling, as Mr. Kobusch , president of 
the company, is out of the city. 

M R. ALEX. WILSO N, who recently left the employ of the 
Hamil ton, Grim sby & Beam sville Railway to becom e chief clerk 
of the H amilto n Street R ailway Company, of Hamilton, Ont. , was 
presented with a gold mounted silk umbrella, suitably inscribed. 
in r ecognition 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 ma~ing 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 tl;e past eighteen months superintending the electrical e~uip­
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 highl_y 
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 W ood­
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 J:'ark. 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 'iraction 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. !'he 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 busines:i of the plaintiff. During May suits 
on notes for an ar-gregate 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 natl been paid by . ✓itbeck 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. 

AM HERS 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 ,.{ailway Company from continuing to 
cross a bndge 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. 

l{UTHERFORD, 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 vehicle 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 si.de. 

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 
equip its cars with illuminated destination signs in the near future, 

NE\V \ URK, N. Y.-The proposed hearing on L-e apµ lication of the 
Metropolitan Street Railway Company for a street-car franchise in Elm 
Street, Loefore a joint committee of the Municipal Assembly, has been post­
poned indefinitely. 

BROOh.~ ~ ,, , 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'c lock on June 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 appl ication of the 
Manhattan Railway Company to continue the injunction to restrain thr. 
Park .1..>oard from interfering with its elevated structure in Battery Park. 

SYRACUSE,· N. Y.-Attorney-General Davies has reserved decision after 
li stening 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, 
Tune 25.-Commencing July 1, 1900, conductors and motormen during the 
first year o f 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 
left 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 \V. 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 r ate is 13½ 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 oruer 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 
sys tem, 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. Un 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 last ly a history of the Ohio Centennial 
to date. 

SPRINGFIELD, OHIO.-The suit of S. L. Nelson against the American 
Rai1ways 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 
\Yorks a few days ago, declaring void the franchise s held by the Columbus 
Railway Company as successor to the Columbus & \Vesterville Electric 
Railway Company. The original franchises covering a number of important 
streets were granted in 1894, and, althou gh the time limit has been repeatedly 
extende~, the roads were never built. 

HARRISBURG, PA.-\Vrits 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. 

PITTSB J RGH, 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. Whitn ey 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 b e ordered to repay 
the Consolidated Tra"ction Company amounts unlawfully received by them. 
purporting to be paid as dividends, and al so that a receiver be appointed. 
Stern claims to be a holder of 500 shares of common stock. The case will 
come up in the November term of c)l·rt. 
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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 H aynes­
Clausen Street R ailway franchi se was passed to its final r eading. The fran­
chise carries a resoluti on attach ed demanding that the promoters fi le a satis­
factory bond within seven days with the Northwestern Loan & Trust Com­
pany, of Kenosha, indemnifying th e property owners on three paved streets 
for 7 ft. of pavi ng. Th e franch ise call s for a throug h and local line, which 
will form the completion of the electric sys tem between Milwaukee an d 
Chicago, when the lin e shall have been ex tended through to \Vaukegan. By 
the condition s of the fra n chise they ar e bound by $60,000 mor e fo r the per­
formance of their contract. The franchi se promoters are P. F. H aynes and 
G. L. Clausen, of Chicago. 

MILWAU.KEE, W I S.-T hc Wiscon sin Supreme Court has denied the ap­
plica tion of the Milwauk ee E lec tric Railway & Light Company for permission 
to build under the fra nch ise g ran ted by the :l\l ayor and City Council last 
J anuary. This dec ision will k eep the ori g inal ·injunction granted by Judge 
Ludwig in force, and will p revent the co mpany from proceeding with the 
con struction of any of the lines until a ve rdict is rendered by the Supreme 
Cour t. 

T ORO N TO, O N T.- The em ployees of t he T oronto Street l'-ailway Com­
p:m y have fo r med a n ew court of the Independent Order of F orest ers anu 
nam ed it th e " Electric." The init ia l nscmbership of the organization is 
eig hty m embers. 

l\IO N 1 , -EAL, Q UE BEC.-Con siderab lc comm ent is said to have been 
caused in s, 1.ontreal m un icipal circles by th e appli ca tion fro m th e M ontreal 
T erminal R ailway (the old Belt Line) to continue its service through the 
city. 1 he app,icat ion was r eferred to the re,ad committee of the City Coun cil , 
and will probabl y oe r es isted , y t he E lectric S tree t R ailway Company on 
th e gro und, freq uentl y urged heretofore, tha t the grantin g of such permi ssion 
\\'o uld be ~ v10lation of the con tract between the co m pany and the ci ty. 
ll owcvcr, legal op inions have been given to the effect that u nder its con­
tract th e street ra il way company has no mon opo ly of the city s treet s. It 
appea r s that if the T erminal Com pan y obta in s the desired permi ssion it will 
con stru ct one or t wo electric ca r lines fro m on e end of the city of l\ l on treal 
to the other , conn ecting with it s suburban system in the cas t end of the 
isla nd. Some time ago this com pany en deavo r ed to make arrangement s with 
th e S tree t R ailway Com pany to r un 'Belt Lin e car s t o th e center of the city 
or to lease special cars o f its own connec ting the Belt Line suburb an servi ce 
with th e center 01 the ci ty. T his bein g refused, the T erminal Company n ow 
seek s to build city lines of it s own , as it is empowered to do under it s 
char ter from the D omini on Parliament. 

MO N TREAL, QUEBEC.-A most extraordinary thin g occurred in th•~ 
Canadian Sen ate recently, almost without a preceden t. The Buffa lo R ailway 
Company's bill, which was framed to enable it to absorb all the electri c r ail­
way lines between Buffalo an d the mouth of the N iagara R iver on both sides 
of the l ine, h ad passed the railway comm ittee of the H ouse of Common s, 
rece ived its t hr ee readin gs and also received the assent of the Common s, was 
sent up to the railway committee of the Sen ate. It was passed by tha t b od y 
and received its first and second reading in the Senate, which is usually 
tan tam ount to a bill bein g passed, but, on its com ing up for third r eadin g, 
which is usually only a formality, it was thrown out. T he company was 
in corporated in :N cw York, an d this ac t ion affect s t he Cataract Power Com­
pan y, H amilton Electric Street R ailway, the H amilton & D un das El ect r ic 
Com pany, H amilton , Gr imsby & B eamsvi ll e El ect ric R ailway, H amilton R a­
dial E lectric Kai1way, Gal t, H espekr & Preston Electric R ail way, N iagar a 
F alls P ark & R iver R ailway, Buffa lo & N iagar a F all s El ectr ic R ail way, 
Niagara Gor ge E lectric R ailway, Buffalo, T onawanda & Niagara F all s El ec­
tric R ailway, Buffalo & Lock port E lectric R ailway, Ni agara F alls & Suspen­
sion Bridge R ail way, Niagara Fall s, \Vhirlpool & N or thern R ai lway and 
several others, proposed, building or being extended. 

CONSTRUCTION NOTES 

P ASADENA, CAL.-The board of directors of the Pasadena & Mt. Lowe 
R ailway Company have called a meeting of its stockholders for Aug. 2, to 
vot e upon the questions of increasing the capit al stock from $400,000 to 
$600,000 an d increasing the bonded indebtedness from $375,000 to $500,000 by a 
new issu e 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, 
exten sions and re-equipment of the line. 

HARTFORD, CO N N.-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 E nd bridge at Springfield. O ne 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 tak e the former if the people of the town prefer. It is the intention of 
the p romoters 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. 

\VABA:,H, IND.-Joseph T. McNary, general manager of the Logansport , 
Rochester & Northern Tract ion 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. 

KOKOMO, IND.- It is said that a company, to be known as the Kokomo, 
Wabash & L ake 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 
ar e 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 
fr om Ft. Wayne to Butler, a distance of about 40 mile s. The directors of 
the company are R obert H. Carnahan, B. Paul Mossman, Robert Millard, 
William H. O lds, Charles W. O rr, Van B. Perrin and Frank L. Smick. 

DA VEN PORT, IA.- The Tri-City Railway Company is having a part of 
its syst em 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, l\IAINE.-The Gardiner & South Gardiner Electric Railway 
Company has fi led a petition with the Railroad Commission for a location. 
I t 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 
sys tem between Augusta and Portland. 

:,EDALIA, MU.- The receiver s of the Sedalia Electric & Railway Company 
contemp late making a number of improvements in the s treet railway system. 
The power house on East Broadway is t o be enlarged, and a new car h ou se is 
to be built on East Nintb Street. The latter wi ll 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 ov~rhauled and re­
fitted. 

ST. LOUIS, MO.- The \Vell ston, Creve Couer & St. Charles Railroad 
Company has peti tion ed 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 
N ational Bridge Road. The am endment r equests a private right of way. 

KANSAS CITY, 1\1O.- The Metropolitan Street Railway Company is 
ru shing work on its Eighth Street v-iaduct, and expects to have it completed 
within six weeks. The total length of the viaduct is 650 ft., and is just wide 
enough for two tracks. Seven hundred thousand pounds of steel have been 
u sed in building it, and the largest of the big gi rders that have been used 
weighs 20,000 lbs. This great mass of s tef l 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 dema;:ids of property owners tha t the structure should be sightly 
and impervious, the whole track space will be covered with steel plates over 
g irders 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 
api:,roaches. Except at the Main Street station, the viaduct has an incline 
of 6 ft. to over 100 ft. 

GREENSBORO, N. H.-The City Council has passed an ordinance grant­
ing the Guilford Power Company a franchi se 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 tran sportation 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 con struction of an electric railway through the borough. 

NE\VARK, N. J.-The North Jersey Street Railway Company for mally 
opened its new line on Jackson Avenue, Greenville, June 28. 

NEWARK, N. J.- The North J ersey 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 payin g 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 2½ 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-kn own supply firm, of 149 Broadway, New York. Mr. 
R obert states that all orders will be placed immediately, and the road will be 
finish--:! as soon as possible_ 

NEW YO RK, 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. 




