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The Yonkers (N. Y.) Electric Uailway . 

The increase in the earning capacity o f a street rail ­
way caused by a change from h o rse to e lec tric power is 
o ften conside ra ble, and sometimes cha nges an a nnua l d e­
ficit in the ba lance sheet to the showing of an annual surplus 
o f earnings over ex penses. An instance of h o w a line in the 
hands of a receiver, and with ope rating expenses grea ter 
than receipts, can be transform ed by the a doption 
of electric power into a profita ble enterprise is shown in 
the case of the Yonkers street railway. The road was 

On the portion of the route equipped with electric 
apparat us the same rails are in use as when the line was 
operated by horses. The construction consis ts of centre 
bearin g t ram rai ls of about thirty-five pounds weight , 
spiked d irect ly to th e stringers and held t o ga uge b y tie 
rods p laced at inte rvals. Th e return circuit is mad e 
by b onding the rai ls, a nd a lso by the use of the Sabo ld 
return system , p reviously descri bed in these pages. This 
co nsists in dri vin g be t ween the rails at intervals of sixty 
fee t a galvanized iro n rod , seve n feet long, and electrically 
co nnecting these rods t o the ra il bonds o n each side. Al-

FIG 1.-STREET SCENE-YONKERS ELECTRIC RA ILWAY. 

purchased from the bondholders about four months ago I 
by a syndicate who believed in the economy of elec tric 
compared with animal power for street car pror, ulsion, 
and at present electric motors are running on two of the 
three divisions, and the entire line is being equipped as 
rapidly as possible. 

The electric franchise at Yonkers was secured in the 
face of great opposition, owing partly to the telephone 
interests and partly to that ele ment existing in every 
community in greater or less degree, which is always op­
posed to improvements of every kind; but it is inte rest­
ing to note that the divisions equipped with electric 
power are carrying from two to two and a half as m a ny 
passengers as when horses were used to draw the ca rs, 
and that many of those who at first opposed the insta lla­
tion of overhead wires are now m ost anx:ous to have the 
electric line extended in the directio n of their property. 

though there is a deep laye r o f broken stone under a co n­
siderable portio n of the track , t hi s method of return 
seems to give good satisfactio n, and no t rouble h as been 
experienced with the telep ho ne service, although the lat­
ter also uses a gro unded return. 

The overhead construc tion was installed by J. G. 
White & Co. , and the trolley wire is supported by tubu­
lar span wire poles for a co nside rable distance within 
the city. In the outskirts octagonal wooden poles, neatly 
painted, are employed. 

The statio n is located, with the offices of t h e com­
pany, near the railway station o f the New York Central 
Railroad C o., from which the street railway tracks extend 
in several directions, a nd which is about the central point 
of the street rail way syste m. 

The boiler equipment consists of three eighty horse 
power boilers of the Stirling wate r t ube type, so a r ranged 
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that the coal is delivered directly in fro nt of t h e furnace 
doors. T he feed water heater was supplied by the Na­
tio na l Pipe Bending Co. of New Haven. A Worth ington 
pu m p is also located in the station, but as the press ure 

one e ng ine is used a t one time, a nd the engines with gen­
era tors a re run on alternate davs. It is the intention of 
t he co mpany t o always have o~e engine, generator and 
boiler in excess of the number actually required to oper-

FIG. 2.-EICK EMEYER MOTOR TRUCK- YONKERS ELECTRIC RAILWAY. 

from the city main is about 125 lbs., n o feed wat e r pump 
or injector is us ually required . 

The engines em ployed a re two in n u m ber, o f 125 H. 

P. each, single acting, non-conde nsing, and were su pplied 
by the Ball & Wood Co., of New Yor k. The cylinder 
dimensions of each are 15 X 16 in s. The engines give 

a te the plant in case of an accident t o any part of the 
power a ppa ratus. The present arrangement of the 
e ngine roo m is shown in Fig. 3. The generators are of 
t he Edison make, 100 K. w. capacity each, and were com­
pound wound. The belts were supplied by the Jewell 
Belting Co., of H a rtford, Co nn. 

FIG. 3.-INTERIOR OF POW ER STATION- YONKERS ELECTRIC RAILWAY. 

very good satisfaction and maintain a practically co n ­
stant speed in spite of extreme variations in load. Dur­
ing a short circuit which occurred at one time on the 
line and caused the generator belt to be thrown off whi le 
one engine was running, the latter did not increase its 
speed perceptibly with entire removal of load. Only 

The electric cars, of which there are at present six 
in operation, a nd two b eing equipped , are extremely neat 
a nd t as teful, and were supplied by the John Stephenson 
C o., Ltd ., of New York. The registers were made by the 
Standa rd Index & Register C o., of New York, and Smith 
headlig hts are used. The m o tor equipment immediately 
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attracts a tt e ntion, and is of the Eickemeyer-Field t ype, 
already described in these co lumns in co nn ection with the 
plant of the Toledo Consolidated Street Rail way in our 
April issue. The si ngle gea rless motor used for driving 
the car is placed midway between the car axles, and is 
flexibly supported o n them by a fram e of specia l design, 
so that while the motor is rigid in the direction of travel 
its entire weight , with that of the frame, is cushioned on 
springs vertically. As shown in Fig. 1, which gives a 
street scene in Yonkers, and in Fig. 2, wh ich s hows the 
arrangement of the motor on the truck, the armature of 
the motor drives the car axles by means of co nnecting 
rods, jointed and provided with swivel boxes at their 
extremities, to provide for any slight vertical motion of 
the motor owing to its flexible support. 

Although the entire weight of the motor truck with 
twenty horse power motor for a sixteen foot car is about 
9,000 lbs., the manufacturers claim that, owing to the fact 

crossing in the fa ce of cl a nger. \Vh en used in connection 
with gate, A, it is arranged that a bel l in the gateman's 
cab, B, rin~s, giving no tice o f th e a pp roac hing t rain in 
time for th e gateman to close the g a tes before t he cross­
ing is reached. In case th e gate man fail s to close t he 
gates, a signal instrument, C, p laced at a suita bl e d is ta nce 
from the crossing, and which stands at danger when the 
gates are ope n, stops the train before it a rrives at the 
crossi ng. 

The operation of the signal will be readily under­
stood by an inspection of the accompanying engraving. 
The prin cipal, or track, instrument is shown at D and 
consists of a wooden lever properly balanced and so placed 
that it will be depressed by the wheels of a passing train, 
its outer end at the same time forcing upward a piston 
which moves in a closed chamber, and communicates mo­
tion to a lever of the circuit closing apparatus. The 
piston operates in an c!_ir chamber having two apartments 

STREET AND STEAM RAILWAY CROSSING PROTECTED BY THE HALL AUTOMATIC DANGER SIGNAL. 

that its entire weight is cushioned, the pounding on the 
track is much less than with a lighter equipment, where 
part, or all, of the weight of the motor is supported 
directly by the car axle. This enables them, they claim, 
to operate on a much lighter rail, if necessary, than with 
other equipments, and upon a roadbed which, like that of 
the Yonkers electric railway, was originally built for horse 
traction. 

Another important feature of the equipment is that 
car wheels of small radius can be used, owing to the posi­
tion of the motor between the axles and the small amount 
of vertical space required. The car wheels at Yonkers 
are but twenty-six inches in diameter, making it very easy 
for passengers to enter or leave the car. 

Electric Crossing Signals. 

The Hall Signal Co., of New York, have devised a 
type of highway crossing signal which is especially adapted 
for use on cable and electric lines where there is a possi­
bility of the power failing while a car is crossing a steam 
track. The automatic signal may be used alone or in 
connection with safety gates operated by a gate tender. 

Ordinarily, an audible signal is all that is necessary, 
and this usually consists of a signal stand with a bell suita­
bly housed, which is caused to ring by an approaching­
train, thus warning the car driver in time to prevent 

connected hy a port and so arranged that the confined air 
constitutes a cushion which prevents the piston rod from 
being thrown forcibly against the top cap, and also re­
tards its fall and prevents injurious shoc.ks. The track 
lever is confined between two rubber springs which are so 
compressed that any weight less than that imposed by 
the car wheels fails to operate the piston. The circuit 
being normally open, the operation of the lever conducts 
the current by means of a wire to the bell, which starts it 
ringing, and at the same time locks the instrument so that 
the bell continues to ring until the train shall have 
reached a second instrument on the other side of the 
crossing, which breaks the contact and silences the bell. 
The battery and interlocking instrument are usually 
located at the crossing. By a simple arrangement of inter­
locking and track instruments, the bell may be made to 
ring by the approach of a train from either direction on a 
single track. 

These safety appliances have been in successful oper­
ation on a number of lines and seem to present an effect­
ual way of reducing a serious danger element. 

THE Baldwin Locomotive \Vorks are at work for the 
North and \Vest Side Chicago street railway companies on 
a number of steam motors similar to the one imported 
from Belgium, and which has been recently running on 
their lines. The motor cars when finished will draw on~ 
trailer each and will operate on the feeder lines. 
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Chicago City Company's New Loop. 

The new downtown loo p of t he Chicago City Rail­
way Co. has been completed and cars have been operated 
over it during the last three weeks of June. The fact 
that the company needed a second loop in the centre of 
_J I Lake I I St. L the city has b~en re-
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columns; but the Citv 
C o uncil while ready and 
anxious· to criticise the 
company for fail ing to 
increase their facilities, 
still persisted in refus­
ing a new loop. The 

[ 

old loop was badly 

i 
overcrowded, as cars 
from both the State 
Street and Wabash Ave­
nue systems traveled 
over it. The public 

l 
demand finally became 
so persistent that the 
council yielded and 

j made such a grant that j 
the company now have 
a loop for each of their 
two systems. 

[ 

\Vork was started 
in the early part of May, 
and while the company 
were anxious to com- , 
plete the undertaking 
by the middle of June 

7 1 this was feared to be 
FIG. I -M AP SHOWING OLD AND impossible. Thanks to 

I I I I 
NEW LOOP. Superintendent Bowen's 

energeti c efforts, the 
work was finished on the eleventh a nd cars were running 
ove r it the following day. It was a matter of no little 
public in terest, as the Dem ocratic Convention, June 21, 

Derby Day, June 25, and July 4, promised to make great 
calls on the resources of the company. 

Fig. 1 is a map of that section of the business centre 
in which the loops of the Chicago City Railway Co. are 

For five or six days prior to the completion of the 
new loo p it was found necessary to stop all north bound 
cable trains at Madison Street in order that work might 
be prosecuted at the curves without interruption. It was 
therefore necessary to provide complete switching facili­
ties on Wabash Avenue and State Street. It was by no 
means an easy problem to solve, as the use of a sufficient 
number o f horses to do the work was out of the question 
as they would have blockaded the street. It was deter-
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FIG. 3.-CABLE YOKE 

mined to make use of the grip cars to switch the trailers, 
connecting the two with a long rope. A pair of stout 
horses were able to do such work as was not performed in 
the manner indicated. This plan, though adopted with 
some fear, as there was danger of tripping people, if care 
was not exercised, worked admirably. 

For the most part work was prosecuted day and 
night. Fig. 2 shows the curves at the corner of Wabash 
Avenue and Madison Street looking north on the former 
thoroughfare. The photograph was taken on the day 

FIG. 2.-CHICAGO CITY COMPANY'S NEW LOOP, CORNER OF WABASH AVENUE AND MADISON STREET. 

located. The cars on the State Street line running n orth, 
loop on Madison Street, \Vabash Avenue, Lake Street and 
back on State. The new loo p, which is traversed by a ll 
cars running north on \Vabash Avenue, commences a t 
Madison Street, turns east and is completed on Michigan 
Avenue, Randolph Street and Wabash Avenue. Its 
length is 3,750 ft. 

before the loop went into use, and it is noticeable that 
a considerable amount of work remained to be done at 
that time. It, perhaps, should be stated that work at the 
curves progressed as rapidly as at any point along the 
line. The material came to the spot all ready to go 
together and it merely was necessary to fit it into posi­
tion. 
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The constrnction work on the loop embodied a num ­
ber of special features, and th e c urves were e ntirel y ne w 
in <lesign. The design of the yokes (Figs. 3 and 4), the 
adjustment of the rail and the s lot ancl the pulley are all 

FIG. 4 -CURVE PULLEY AND YOKE, 

new. The pulley is especially worthy of note on account of 
the departure from ordinary construction. It was design­
ed by Mr. Elmer A. Hovey of the company and patented 
by him. Several months ago a test of the pulley was made 
on the curve at the corner of Fifty-fifth Street and Cot-

Sll·eet RailwayJoun,alN.Y 

FIG. 5.-DETAIL OF CURVE PULLEY. 

readily taken out between the rail and the slot. The 
yokes a re se t four feet apart, and two angle irons from 
yoke to yoke are so fitted as to carry a hanger. The box 
is so held by t he latter t hat it can be readily removed 
a nd a no ther su bst itut ed J ust a little below the line of 
the cable is a ca s t i ron guard upon which the cable rests 
if it beco mes slack. It fa ll s back into positi on again when 
it is tighte ned. O ver each pulley is a cover reaching from 
yoke to yoke a nd resti ng o n t hem, having in its centre a 
hand hole (Fig. 6). By means o f passages or oil ways 
through the hub the box below can be oi led without 
stopping the pulley. The box is babbited, and the shaft, 
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FIG. 6.-CURVE PULLEY COVER AND HAND HOLE. 

I 
which is two and three-quarters inches in di a meter, cold 
rolled s.teel, rests on a step brass bearing. The pulley is 
provided with a chilled grooved ring which can be easily 
removed and another substituted. No wear, therefore, 
comes on the main body of the pulley. This feature of 
interchangeable rings for cable pulleys has been em­
ployed by the company since 1887. In the new loo p 127 
pulleys of the type here described have been used . 

. ···-St. Louis & Suburban Railway's Plant. 

The career of this company has been one of the m ost 
interesting of any in this country. In the year 1885 
what was then the St. Louis Cable & Western Railway 
began the operation of the first cable road in St. Louis. 
The best streets for traffic being occupied by the horse 
railways, the company had to take what was at hand. 
The route selected did not affect the patronage, however, 
and the cars were crowded all the time. There were 
defects in the system, as in all others of the earlier cable 
roads, and one of them, the most antagonistic to the em­
ployment of the cable, was an unusual number of curves. 
Then a novel method of construction was employed, the 
yokes being joined to sheet iron, shaped like the conduit, 
and then laid in sections of about thirty feet each. The 
first girder rail ever used in St. Louis was laid on this 
road. The yokes were of the old railroad rails correctly 
shaped. The power equipment was very soon found t o 
be insufficient, and the two 3 7 5 H. P. engines were replaced 
by two of 750 H.P. each. The latest cable winding m a­
chinery was employed in the second pla nt. This h as 
since been sold to the original builders. 

tage Grove Avenue. It has been in operation ever since In after years electricity came to the front, and was 
and has given such satisfaction that it was decided to use adopted by the Lindell Railway, the cable road's greatest 
it in the new loop curves. It is a pulley with dished or competitor. Travel gradually declined, and this led 
beveled spokes and carrying a hub high enough to permit finally to the adoption of electricity, and the abando n­
the bearing to come just in the centre of the box (Fig. 5). ment of the cable and steam divisions. In the meantime 
By its use friction is materially lessened, it is claimed. A the old St. Louis Cable & \Vestern was christened the St. 
pulley thirty inches in diameter can be used and be I Louis & Suburban. The power station, car shed and 
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main offices of the company are located at De H odia­
mont, and are partly in the city and partly in St. Louis 
County. 

The power station is a substantially built brick struct­
ure, running east and west, and measures 199 X 131 ft. 

ENG INE AND DYNA.MO ROOi\I. 

The engine and generator room (shown below) meas­
ures 153 X 131 ft. It is well lighted, having an unusually 
large number of lantern windows. The engine equipment 
consists of three 7 50 H. P. Hamilton-Corliss engines. Two 
of thes e were used in the old cable station, and are al ways 
run together in the electric station. The cylinder dimen­
sions of the three engines are 30 X 72 ins.,~nd the stroke 
seventy-two inches. Each engine is equipped with an 
automatic oiling device. There are two fly band wheels, 
one belonging to the two (old cable) engines, and the 
other to the third. The former has a 72 in. face and 
the latter 60. The weight of each wheel is 40 tons, and 
each makes 64 revolutions per minute. The engines be­
ing slow speed, clutches of the Hill make and shafting are 

Water is supplied by two No. 10 Hooker pumps. There 
are two Rohan feed water heaters of 1,200 H. P. capac­
ity, 16 ft in length, and 54 ins. diameter each. The 
water is heated to 210 <legs. Fah. There are two large 
cisterns in the boiler room capable of supplying water for 
a fourteen hours' run. 

The coaling facilities are excellent, a railroad switch 
running into the boiler room, and requiring that the coal 
be handled twice only. The ashes are removed by means 
of an overhead traveling bucket with trap door bottom. 
The steam piping from the boiler room to the engine and 
dynamo room is partly overhead and partly underground. 
Each of the four batteries of boilers has an iron smoke­
stack, ninety feet high and fifty inches in diameter. A 
fifteen ton overhead crane traverses the engine room, thus 
enabling the easy transfer or uplifting of heavy pieces of 
machinery. 

TRACK CONSTRUCTION. 

The company now has in operation 28.22 miles of 
track. Of this amount a little over eight miles is laid with 
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INTERIOR OF POWER STATION-ST. LOUIS & SUBURBAN STREET RAILWAY CO. 

used. The shafting is 9 ins. in diameter, makes 189 revo­
lutions per minute and is equipped with self oilers. The 
main belts are 72 ins. and 58 ins. wide. Of the pulley 
belts, two are 34 ins. and ten 16 ins. wide. The belts were 
made by the Shultz Belting Co., of St. Louis. 

The generator equipment consists of twelve compound 
wound machines of the Thomson-Houston type. Of these 
ten make 750 revolutions per minute, and two 450. Eight I 
are 75,000 K. w., two 80,000, and two 270,000. The two 
latter are new machines of the multipolar type, and are I 
of 360 H. P. capacity each. The voltage maintained is I 

540. On the two large machines is the new device of the 
Thomson-Houston company for cooling the armatures. 

The switchboard is very handsome, being built of 
antique oak. The switches. rheostats, resistance coils, etc., 
are all of the Thomson-Houston make. The lightning 
arresters are at the rear of the board, and are sixteen in 
number. The entire road is divided into five sections on 
the board. There are twenty feeders, nineteen of which 
run east from the power house. All the wiring in the 
room is placed in a conduit. 

BOILER ROOM. 

The boiler room measures 131 X 46 ft. The equip­
ment consists of four batteries of two boilers each, a nd 
each battery is of 375 H. P. capacity. Each boiler is 20 ft. 
long, has a diameter of 70 ins., and has 25 flues each of 
6 ins. diameter. The boilers were made bv Rohan 
Bros. of St. Louis. A pressure of 120 lbs. is maintained. 

a special rolled Wharton girder rail, 70 lbs. to the yard, 
laid in 4 in. steel chairs spiked to sawed white oak ties 
5 X 7ins. X 7 ft. The curve rails are of the Wharton girder 
type, 86 lbs. to the yard, and are placed on oak ties meas­
uring 6 X Sins. X 7 ft. From 6th and Locust Streets, the 
eastern or downtown terminus to Van Deventer Avenue, 
the old cable roadbed is utilized. The concrete forming 
the conduit was allowed to remain and serves as ballast. 
The yokes were also retained, and being too far apart for 
heavy electric railroading, channels were cut between 
them, and in each a tie was inserted. The rails are fast­
ened to the ties only by means of Wharton high rolled 
steel chairs, and simply rest on the spokes. The joints 
are imperceptible on account of their evenness. The 
Forest Park line, connecting with the main line, and run­
ning across Union Avenue to the park, is laid with the 
same rail and chair. The ties are here placed 24 ins. be­
tween centres. From Van Deventer Avenue westward to 
Florrissant the company uses their private way, acquired 
in the days of the narrow gauge steam road. Here a 40 
lb. T rail is laid, placed on 6 X Sin. X 8 ft. rough hewn oak 
ties, and spaced 24 ins. between centres. From Van Dev­
enter Avenue to Wells the road is double track, and from 
\Velis to Florrissant, a distance of ten and a quarter miles, 
single track. A large amount of the double track portion 
is stone ballasted. The grades on that line are not heavy, 
none exceeding 7 per cent. On the T rail portion the 
radii of the curves vary from 400 ft. to 2,607 ft., and on the 
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girder rail portion from 30 ft. to 80 ft. Tbe difficulty in 
getting a round th e 30 ft. curves presented to t he cable 
cars may be imagined. T be strain was some tim es so 
great on th e grip that s toppage in the middle of the curve 
was con sequent. 

OVERHEAD CONSTRUCTION. 

The overhead co nstruction is a fine piece of work. 
That portion of the road now extending from Sixth a nd 
Locust Stree ts to Van Deventer Avenue is equipped with 
300 iron poles measuring 30 ft. in length, and of 
three sections whose diameters are 6 ins., 5 ins. and 
4 ins. There are twenty Phcenix pattern corner 
poles. On th e Union Avenue line arc used forty­
five centre poles of the Phcenix pattern. From Van­
Deventer Avenue to Florrissant, 940 ft. a nd 410 ft., white 
cedar poles are used. All the iron poles were sunk 
in concrete placed in holes six feet deep. The trolley 
wire in use is No. o, guaranteed 97 per cent. pure. The 
span wire is No. 4 galvanized steel, the supplementary 
wire No. 4 soft drawn copper a nd the feed wire No. oo, 
three braid, hard drawn copper wire. The span wire for 
the guard wires is No. 8 annealed steel, a nd the guard 
wires themselves are No. 9 of the same mate rial. The 
guard wiring only extends from Sixth and Locust Streets 
to Van Deventer Avenue. 

The track wiring extends along the wagon tread of 
the rails, in the girder rail construction, and is connected 
to every joint. At every 125 ft. it is connected with the 

FIG. 1.-" HURRY UP " TOWER WAGON. 

old cable yokes, which in turn connect with the sheet iron 
which formed the old conduit. In ·the Trail construction 
from Van Deventer Avenue to Wells, each rail has a No. 
4 copper wire, connected at each joint with bond wires. 
The two supplementary wires are laid thirty inches below 
the track and joined every quarter mile. From Wells to 
Carsonville there is one supplementary wire, and from 
Carsonville to Florrissant, none. There are two lightning 
arresters along the line, grounded to old car wheels and 
the supplementary wires. That portion of the road west 
of the power station is provided with automatic circuit 
breakers, so that any trouble arising in that direction will 
not interfere with the city portion of the system. 

ROLLI NG STUCK. 

The car equipment consisted, before the company's 
car shed was burned, of sixty motor, sixty trail and thirty 
twenty-eight foot cars. The motor and trail cars have 
sixteen foot bodies, and are twenty-four feet over all. 
Each motor car is equipped with two Thomson-Houston 
fifteen horse power S. R. G. motors. An equipment of 
twenty-eight foot cars has been ordered, each of which 
will be propelled by two twenty-five horse power motors 
of the above type. The twenty-eight foot cars first men­
tioned are remodeled double deckers that were used on 
the old cable road. The upper story has been taken off. 

The company's extensive car sherJ, burnt during the 
past month, an illustration of which appears in another 
part of this issue, was 500 X 150 ft., and capable of ac-
commodating 150 sixteen foot cars. S. L. 

MR. CRUMP of Columbus, Ind., will build a three­
quarter mile extension to his road this summer, and will 
convert three miles of mule line to electric. He will 
probably require four or five electric cars. 

"Hurry Up" Tower \Vagon . 

Tower wagons have proved themselves such a nec­
essary portion of the equipment of every electric street 
railway that a new type is pal'ticulany interesting. In 
the accompanying engravings Fig. 1 shows a "hurry up" 

FIG. 2.-" HURRY UP II TOWER WAGON . 

wagon, built by G. S. Blakeslee of Chicago, folded up as 
it usually sta nds at the barn ready for instant use. It will 
be readily seen that the wagon is so compact that there 
is nothing to prevent the team starting at a moment's 
notice, and at a full run. When the break in the wire is 
reached it is but the work of a few moments to elevate 
the tower and stre tch the ladder, which can be easily done 
by two men. · 

Fig. 2 shows the top raised and everything ready for 
work. As will be seen, the bridge is formed over the 
track so that there need be no interruption of the traffic, 
since the cars can pass directly under the platform where 
the man is at work. In this position the wagon is espec­
ially valuable in case of fire, since the operators can take 

FIG. ~ - " HURRY UP II TOWER WAGON. 

the hose belonging to the fire department, climb the 
ladder and spread it across the platform thus removing it 
from the way of the cars which can continue to operate. 
Fig. 3, shows the arrangement when the wagon is on the 
track. 

THE Capitol, North O Street & South Washington 
Railway Co. of ·washington, D. C., have requested permis­
sion to change their name to the Belt Line Railway Co. 
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The Electric Hailway at Wilmington. N. C. 

If electricity has shown itself a desirab le agent for 
the operation of street cars in our largPr cities, it has also 
certainly demonstrated its advantages in the smaller cities 
and towns of this country, and in many localiti es has 
shown its ability to earn a living in towns of 10,000 in­
habitants or less. 

One of the first of the small towns in the cou ntry to 
install an electric railway system was Asheville, in North 
Carolina, and the success of this line was widely felt 
throughout the Southeastern states, and led to the direct 
electric equipment of a number of other lines in the same 
state. Of the five cities in North Carolina, which have as 
high as 5,000 populati on, four have possessed electric rail­
ways for a considerable time, and on May I the latest line 
was opened in Wilmington. the principal town of the 
State, having a population of 23,000 inhabitants. 

For four years the Wilmington Street Railway Co. 

end, forming a n engineer's store room and the superin­
tendent's office. This leaves ample room for the accom­
m odatio n of fiye 15 X 16 in., high speed engines and their 
generators. Should a sixth be required later, the wooden 
partition can be removed, and the superintendent's office 
located on the second floor. 

Immediately adjoining the engine room are the 
bo iler room and coal bin. The former is of sufficient 
size to accommodate three horizontal, return tubular 
boilers, built by the Union Works of Erie, Pa., and the 
1, tter wi ll hold a cargo of from 450 to 500 tons of coal. 
Adjoining the engine and boiler rooms is the car shed 
which has room for twelve cars, and a freight track for 
the delivery of coal by rail. 

The engine equipment consists of two 130 H. P., simple 
condensing engines built by the Ball Engine Co. of Erie, 
P a., who were also the contractors for the supply of the 
boilers and the rest of the engine equipment. The feed 
water heater is of the Gaubert pattern, and one David-

son, 300 H.P., independent 
~~-\ air pump and condenser 
~ is used. The condenser 

~- - ___ --~-:=., 

and heater are so con­
nected that they may be 
used together or sepa­
rately, or the engines 
may be run non-con­
densing. Much attention 
was given in the design­
ing of this station to its 
adaptability in future 
growth. In all additions 
of engines and boilers 
the distance between 
them is maintained at a 
minimum. The steam 
and exhaust pipes are of 
such size tllat should the 
entire engine room be 
f u 11 y o cc u pied no 
changes would bt:: re­
quired in the present 
pipe connections. The 
water for condensing 
purposes is obtained from 
Cape Fear River. The 
station elect1 ical equip­
ment consists of two 
Edison 1 100 K. w., rail­
way generators directly 
connected to the engines 
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by Jewell belts. 

PLAN AND EXTERIOR VIEW OF POWER STATION-WILMINGTON ELECTRIC RAILWAY COMPANY. 
The subject of venti­

lation, an i m port an t 

have had in operation in that city Seven small horse cars 
over about four miles of track; and in December last this 
line was purchased by a synd icate, several of whom had 
been instrumental in the organization o f th e Asheville and 
other North Carolina roads. 

The track of the old horse car line had been laid 
with a thirty-two pound T rail laid upon cross ties, four 
feet apart. In rebuilding for electricity a mile of this 
track which lay on a paved street was taken up, and in 
its place there was substituted a forty- five pound Lewis & 
Fowler rail placed on ties two feet six inches between 
centres. Throughout the rest of the route th e original 
rail was used, but the track was resurfaced and the 
number of cross ties was doubled. The contract for re­
constructing the roadbed and building the overhead lines 
was let to J. G. White .. ~ Co., of New York. Situated as 
Wilmington is, in the heart of a yellow pine region , 
wooden poles were, of course, employed in the overhead 
construction. 

The power station, shown on this page, was 
erected with the view of having a substantial, neat a nd 
conveniently arra nged .bu ild ing at the least possible cost. 
The main building is o f brick, and the whole of the lower 
floor, 68 X 45 ft. is reserved for the engines and genera­
tors. At present a temporary partition is run across one : 

consideration in a South­
ern climate, was carefully considered and provided 
for. Located at the junction of two streets and facing 
the river, the corner fronting on the streets was reserved for 
the engine room, so that tlie windows would catch all the 
air possible. The engine room floor is five feet above the 
ground line, and the air openings are ample. An air shaft 
9 X 16 ft. is carried through the second story and roof to 
a cu pola, with the result that there is always a strong 
upper draft. This air shaft is also arranged so that it will 
ventilate the company's offices. The architect of the 
station was C. S. Luce of New York, and the contract 
price for the building complete, exclusive of engine, gen­
erator and the boiler foundations, was $10,000,with extras 
such as changes, office fittings and other minor improve­
ments amounting to $200. The foundations for the 
engines and boilers consist of thirty feet spiles capped 
with 12 X 12 in. timber and planked with four inch 
board, on which is a layer three feet five inches thick 
of concrete. The cost of these foundations and of the 
dynamo foundations, was about $1,400, making the total 
cost of the power station, exclusive of machinery, in the 
neighborhood of $11,600. 

The electric car equipment consists of six eight seat 
open cars and two sixteen foot closed cars, built by the 
Lewis & Fowler Manufacturing Co., of Brooklyn, and 
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equipped with two horse power,S. R . G .,Thomson-Hon ston 
motors. Four of the e leve n horse cars pnrclrnscd with the 
road are being overhauled and rep,linted for use as trailers. 

In addition to the equipment already described, the 
co mpany und er th eir excl usive franchises have constructed 

Eiclccmcycr=Ficl(I Bogie Truck for f,ong Cars. 

The latest type o f E ic kemeye r· Fie ld electric motor 
bogie truck for long cars having a w heel base of four feet 
e ight inches, is sho wn in Fig. r . The m otor and its arrange-

m e nt a re t he same as with a 
single truck car, and consist 
esse ntially o f a gearl ess ma­
c hine mo unted in a frame of 
specia l d esign a nd arra nged 
to drive b o th ax les by m eans 
o f pa ra ll e l rod s. 

FIG. 1.-EICKEMEYER-FIELD BOGIE TRUCK FOR LONG CARS. 

The motor is o f the iron 
clad type ; th e stee l castings, 
which entirely surround the 
field coil, p ro tect th e m from 
accidenta l injury and a lso 
act as a part of the magnetic 
circuit. The fi eld coil s a re 
not mounted on pole pieces, 
but surround the armature, 
making the length of the 
magnetic circuit as short as 
possible and utilizing all the 
lines of magnetic force. The 
field is commutated for speed 
regulation,and when the coils 
are in parallel has a resist­
a nce of less than half an 

along the water front a dummy line, which when com­
pleted will connect all the railways entering Wilmington 
with the wharves, warehouses and principal mills of the 
city. This line will be operated by the Bald win compound I 
steam motor recently described in these pages. The officers · 
of the Wilmington Street Rail way Co. are C. A. Lieb, 
president; J. H. Barnard, vice-president and general man­
ager; B. F. O'Connor, secretary; J. G. \Vhite, treasurer. 

Street Car Service at the l\Iinncapolis 
Convention. 

The visitors to Minneapolis during the recent Repub­
lican Convention, as well as the citizens of that city gen­
erally, were unani­
mous in their com­
mendation of the 
excellent way in 
which the street 
railway company 
took care of the 
immense crowds 
during convention 
week. At the ter­
mination of the 
s e s s i o n s in the 
large hall the num­
ber of pers0ns who 
required transpor­
tation immediate­
ly was of course 
tremendous; but it 
was a noticeable 
fact that the ser­
vice was am pie for 
the occasions, and 
would-be passen­
gers w ere k e p t 
w a i ti n g for ac- __ -­
com mod at ion for -
only a very short 
time. The average 
number carried 
during the days of 

ohm. The armature has a 
resistance of three-quarters of an ohm, and is built up of 
wrought iron discs and wound with coils of No. 9 B. & S. 
wire, so arranged that the separate armature coils do not 
cross each other, and any o ne can be removed. This 
arrangement secures perfect electrical and mechanical 
balance in all positions of the armature; each coil is of 
the same resistance, and everv convolution in the same 
relative position with reference to its opposite convo­
lutio n. 

The motor itself is mounted in the square cast 
iron frame in such a manner as to allow of easy inspection 
or repa ir, a removal of but four bolts allowing the motor 
to be run fr9m und e r the car body. The thirty horse 
power motor, such as is used on the truck shown, has 

the sessions by the FIG . 2.-CAR ON WEST END STREET RA ILWAY, BOSTON , EQUIPPED WITH EICKEMEYER- FIELD MOTORS. 
cars was 100,000, 

and the maximum number in one day was 175,000. Another 
interesting fact is that though the number of passengers 
carried was very large, and the streets were crowded with 
thousands of foot passengers and hundreds of carriages, 
there was no accident of any kind. 

a speed of 150 revolutions per minute, when a car 
is running at twelve miles per hour. The frame support­
ing the motor is a single, nearly square casting, and is 
entirely closed underneath, so that n o mud or moisture 
from the street can reach the electrical apparatus. It is 
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spring supported and cushioned on the axles vertically 
while rigd ho rizontally. 

Connecting rods being used to transmit power from 
the armature shaft to the wheels. the rod to one wheel is 
jointed near the disc pin and pr~vided with swivel boxes 
at its extremities so that no matter what track irregu lari­
ties are encountered there is no consequent bindi ng o f 
parts or undue friction. 

Owing to the location of the motor between the two 
axles where ample space is available, the car wheels on 
this truck are only twenty-four inches in diameter , and 
the lowest part of the motor frame is four inches above 
the ground, making the car easy of access for passengers. 

--c. ----··· 

-···••'" 
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New Electric Equipment at Cleveland. 

The track construction on the line of the Woodland 
Avenue & West Side Street Railway Co., which have 
recently decided upon the adoption of electric power, will 
be of the most substantial description. The company 
have adopted for their roadbed a 98 lb. girder rail rolled 
by the Johnson Co., of Johnstown, Pa. 

The dimensions of the rail will be 8 .½ ins. high, 2 ins. 
h ead, 3 ins. tram, 1,¼ ins. height of head and 5Yz ins. base_ 
of rail. This rail will be spiked directly to oak ties, 5 X 8 
ins., and placed 2 ft. between centres The ties at joints will 
be 5 X 12 ins. The fish plate will be very wide ~nd have a 

NEW CAR FOR MILWAUKEE STREET RAILWAY COMPANY. 

Fig. 2 shows an Eickemeyer-Field thirty-three foo t car in 
operation on the \Vest End Street Railway, Boston, Mass. 

----►•••-----
Car for the l\lilwaukee Street Railway Co. 

The accompanying engraving shows one o f th e elec­
tric cars recently built by the Milwaukee Street Railway 
Co. bv the American Car Co. of St. Louis. As will be 
seen from an inspection of the engraving, the car presents 
a very neat appearance. There are seven windows on 
each side, the name of the company is on the lower con­
cave, and the route on which the car will run is desig­
nated on a sign carried on the roof. 

The length of the car body is eighteen feet seven 
inches, and the interior is fitted up very handsomely a nd 
tastefully. The car body is mounted on one of the latest 
type of trucks manufactured by the McGuire Manufac­
turing Co., of Chicago, and it will be equipped with two 
Edison motors. 

IN a recent int~rview, Mr. Charles T. Ye rkes, of Chi­
cago, said that the Love eiectric conduit on his lines has 
been giving very good service in spite of the very wet 
weather whi r h Chicago has experienced during the Spring 
months. Two cars are now running on the sec ti o n of 
road equipped with the conduit, and they are carrying 
more passengers, and at a less cost, than was formerly 
done with four horse cars. -----•-----THE streets of Chicago were filled by thousands of 
visitors during the Democratic Convention in the latter 
part of the month, and the facilities of the street railway 
companies were taxed to the utmost. The latter gave a 
splendid service, and handled the crowds in a most excel­
lent manner. 

bearing above and below. It will lap on three ties and 
have in a ll sixteen bolts which will be in two rows and 
staggered. 

A section of 
the rail is shown in 
this c o I u m n , see 
Fig. 1. About a mile 
of trac:k will be laid 
with an 82 lb. rail on 
chairs until all the 
98 I b. rail necessary 
for the road can be 
secured. The mo­
tors, as already men­
ti oned, will be of the 
\Ves tinghouse type, 
two t w e n t y - f i v e 
horse power motors 
being provided for 
each car. The car 
bodies will be sup­
plied by the J. G. 
Brill Co. The origi­
nal order was for fifty 
cars, but the compa­
ny finding it impos­
sible to equip a 11 
their lines th is year l:=~==========~-½"'"'~ -------!~ 
reduced the number StreetRc1illl'(IUJour11al N- l ~ 

to forty. The bod- FIG. 1.-SECTION OF RAIL-WOODLAWN 
ies are 21 ft. long, AVE.NUE LINE, CLEVELAND. 
29 ft. over platforms, 
and are mounted on Brill's improved No. 13 trucks which 
have elliptical springs at the extreme corners of the truck, 
and a 7 ft. 6 in. wheel base. The cars are finished in solid 
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polished ma hog a ny t h ro ug h o u t, with decorated veneer 
ceilings, a uto ma tic sp ri ng ro ll er curta ins, spring seats up­
holste red with \Vilto n carpe t , a nd solid bronze tri m mings 
both ins id e a nd o uts ide. They wi ll be heated wit h six 
Burto n e lectric h eaters placed unde r the seats in each ca r. 

The arrang eme nt of t he seats was to secu re facility 
in the receipt a nd di scha rge o f passenge rs, a nd , as will be 
seen from the accompa nying d iagram, Fig . 2, t he p la n de­
cided upon differs ma te ri a lly fro m tha t of the ordin a ry car. 
The pla tforms h ave steps a t o ne s ide only, bei ng a t the 
right hand rear corner pla tfo rm a nd the left h a nd forward 
corner, the othe r two corn ers be ing enclosed by the d as h­
board whi ch extend s to th e corn e r pos ts o f the car. Th ere 

FIG. 2.-PLAN OF CAR-WOODLAWN AVENUE LINE, CLEVELAND. 

is one extremely large door at each end o f the ca r at the 
corner next to the step, the balance a t each e nd o f the car 
being occupied by one large windo w. One end of each 
seat is cut off about eighteen inches next to the d oo r, t hu s 
providing large passageways direct to the step a nd red uc­
ing the seating capacity of the ca r o nly t wo pe rso ns. 

The engines. which will be employed a t the p o wer sta­
tion, will be of the upright, triple expa nsion type, o f 500 

H. P. capacity each, and will be supplied by the Globe Iron 
Works Co., of Cleveland. They will be coupled direct to 
Westinghouse generators. The boilers will also be sup- · 
plied by the Globe Iron Works Co. and will be of the 
marine type. 

The Sharpsburg (Pa.) Electric Railway. 

One of the latest electric street railways in the city 
of Pittsburgh is the branch and extension of the Citizens' 
Traction railway. The Citizens' Traction is one of th e 
oldest street railway corporations in ·western Pennsylva­
nia, and its president is John G. Holmes, also president of 
the American Street Railway Association. I 

Until 1888 the road was operated by horses. In the 
latter part of that year, however, the management de­
cided to transform the main lines, running from the 
"down-town" district of the city to the East End and 
Lawrenceville, respectively, into cable lines. One of the 
branch roads of the company, running from Lawrence­
ville to Sharpsburg, a distance of four miles, w a s, until 

tri cal branch. In the boiler room is a battery o f th rec 
1 25 H. P. tu b ular boilers operated by Murphy stokers. Th e 
e ng ine roo m is entered from q1e boiler room, and is very 

handsome in appearance. Th e 
fl oor is of hard wood highl y 
polished and covered with var­
ni sh a nd shellac. Long strips 
of In dia rubuer matting are 
la id u pon t he places where 
th ere is t he mo:;t walking. 

There are three generators 
o f e ig h ty ki lowatts capaci ty 
eac h, be lted direct ly to the en­
gin es. The switchboard is of 
slate a nd stands a li ttle d is­
tan ce fro m th e wall , th is ar­
ra ngement a ffo rdin g easy ac­
cess t o the wires wh ich are 
carri ed und er the fl oor in a 
conduit. 

Adjoining the power ho use 
is the car shed which form s pa r t 
of the building in which cars o f 
the cable lines are ho used. The 
house is well lighted, spacious 
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FIG . 1.-EXTERIOR OF STATION- SHA RPSBU RG ELECTRIC RAILWAY 

and is a rranged so as to afford an easy inspection o f the 
cars before a n d a fter each round trip. It is o ne of the 
rules of the com pany that no car shall leave the shed un­
til it has been sub mi t ted to an inspect ion so t hat there is 
no doubt that ever y thing, fro m the w heels to the t rolley 
pole, is in g ood working cond it io n. T his m ay seem some-

l 

w h at exacting, 
,._q a nd may possibly 

be co nsidered by 
som e as superfl u­
ous, but the man­
agers o f the road 
fee 1 convinced , 
from experience, 
of the wisdom of 
the course. 

FIG. 2,-BRIDGE ACROSS ALLEGHENY RIVER-SHARPSBURG ELECTR IC RA ILWAY. 

In the base­
ment of the car 
shed the com­
pany have a com­
plete machine 
shop fitted with 
d r i 11 p r e s s e s, 
lathes and plan­
ers. All the ma­
chines in this 
shop are operated 
by Westinghouse 

recently, operated by horses. It is this branch, which has 
since been changed into an electric road, a nd which wa s 
operated by that method for the first time o n D ecembe r 
8, last year. Small as this electric road is in co mparison 
with many others, since it only runs ten cars , there a re 
many points about it which make it extremely interesting. 

Fig. 1 shows exterior of the power ho use of the elec-

direct current elec tric m otors (United S tates type). This 
machine shop ha s b een establish ed b y the company for 
use of both the cable and electric divisions. 

The line o p erated consists of nearly four miles double 
track. The roadbed is laid with J o hnson girder rails, rest­
ing on three feet of solid concrete bottom. Fig. 2 presents 
a view of a b ridg e by which cars c ross th~ Alleg-heny river , 
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Improycd Short S ingle Ucduction llo to1·. 

So much attention has bee n g iven by th e technical 
papers to the double reduct ion and gearless motors man­
ufactured by the Short Electric Railway Co. that the 
merits of the single reduction m otor manufactured by 
the same company have been to a considerable extent 
overlooked ; but, from the increasing demand for the si n­
gle reduction motor it may reasonably be inferred tha t 
this machine is likely to outstrip its more popular r iva ls. 

This motor did not spring clean cut from the in­
ventor's brain, but, like most important inventions, i t has 
been improved by successive steps and along li nes sug­
gested by the behavior of the different parts in actual 
service. This fact is strikingly ap parent when its gracefu l 
lines a re studied and the careful designing of each separ­
ate part is noted. Hence our illustrations, Figs. r and 2, 

are not of a new motor, but of one t hat has been in service 
a considerable time and which has earned by economical 
and efficient service a clear ti t le to the claims made 
for it. 

Having had the opportunity of watching its perfo rm ­
ance in service and of studying the success ive s teps in its 
manufacture at the company's shops at C levela nd, we are 

shaft, as shown in the e ngraving, t o which it is secureiy 
fastened by means o f a key a nd two set screws. 

T he bobbins a re wo und with fl a t wire about twice as 
wide a s it is thick , wh ich r enders them strong and stiff 
mec ha nically, the shape of the wire not affecting its elec­
t rical q ua lities. The bo bbin s a re ca refully insula ted from 
the core by com posite insul a tion of th e same description as 
t hat used o n th e magnets, a b o ut one- eighth of an inch in 
th ic k ness. h his, wh e n the sh ellac is dry, becomes a hard, 
com pact sh ee t, both mech a nically and electrically strong, 
a nd not liab le to be a ffected by m oisture. The armature is 
com posed of fo r ty-eight bobbins wo und with a continuous 
wire, but each is divided into three sections, and each 
sectio n is con nected by m eans o f soldered copper strap 
a nd a fl exi ble, composed o f fine Germa n silver wires, with 
a com mutator bar, there being three times as many bars 
as bobbins. T he bob bins being thus subdivided there is, 
comparati vely, a sma ll number o f turns o f wire between 
the co nsec ut ive commu tato r segments, which obviates in 
a great measu re the spa rk, due to self induction. The bob­
b ins, b ei ng ra ised above the core, provide for ample venti­
la t ion o f the wh ole m oto r, a s th e p rojec ti o ns o f the bobbins 
se rvi ng as paddles to d raw the air o n o ne side down into 
t h e fra me, a n d expel it o n the other. For this reason the 

;ii 

armature will stand a 
higher current density 
tha n if the matter of 
ventil a tion was neglect­
ed. Th e m e t hod o f 
drmature winding fol­
lo wed in th e Short type 
of m otors makes it pos­
sible, should any one of 
the fo rty-eight bobbins 
happen to burn out, to 
re wind it without dis­
turbing the others or 
remo ving the armature 
fro m the shaft. 

The o bject of employ­
ing G erman silver wire 
for the connections. or 
fl exibles, as they are ~all­
ed, between the bobbins 
a nd commutator bars is 
becau se it is mech a nical­
ly st ro nger and less lia­
ble t o crysta llize from 
the jarring of the truck 
than copper wire. It is 
not so good a conductor 

FIG. l.-V1EW OF SHORT SIN GLE REDUCTION MOTOR, IMPROVED TYPE. 
as copper, but this defi­
cit is m ade up by using 

able to present from original sketches this improved m o­
tor to the street railway public. 

THE FIELD I\IAGNETS. 

have the same general shape as those employed in the 
other types of Short motors, but the cores and pole shoes 
are cast in one solid piece of soft steel which is af ter­
wards annealed, and which has very high magnetic qua li­
ties, the tests showing it capable of being forced u p to 
130,000 c. G. s. lines per square inch, or 20,200 per squa re 
centime. The coils are wound di r ectly upon t he core, from 
which they are carefully insulated by a composite insu la­
tion nearly one-fourth of an inch th ick consisting of layers 
of shellacked paper, rubber cloth, m ica and d uck. The 
wire is supported at the ends and secure ly h eld in piace 
by means uf brass heads which are firmly secured to the 
core. 

THE ARI\IA TURE CORE 

is eighteen and a half inches in diai~1eter and abou t four 
inches wide, and is built up, as are all the ring armat ures 
of this company, by winding a ribbon of sheet i ro n 
directly upon the hub, the turns of iron being insulated 
from each other by a ribbon of tissue paper which serves 
to prevent the formation of eddy currents in the co re. 
The hub is of bronze and has a long bearing upon the 

a larger flexible. The 
flexibles a re insu lated bv ru bbe r ta pe which is laid on 
very thi ck ly b y ha nd , thus· insuring perfect insulation·, and 
a re led fro m t he a rm a tu re to the commuta tor bars over a 
wooden s leeve which covers all intervening metal parts. 
A layer of ru bber clo th is first placed upon the sleeve, a_nd 
th e fl exibles being in position they a re interwoven with 
strips of tape, so as to hold the m firmly in positio n and pre­
ve nt a ny p ossib le m o tio n which might tend to rub through 
the insulation. A covering of twine is then wound over 
th em, a nd fin a lly a covering o f h eavy duck with shellac. 

THI<: COl\lM U TAT OR 

is n ine inch es in d iame te r, a nd is composed of 144 bars. 
T he ba rs a re stam ped o ut o f ha rd drawn copper pla tes hav­
ing th e p roper bevel. This mate rial is considered by the 
manufac ture rs best both elec tri cally and mechanically, 
because it is a better conducto r, s tands the wear of the 
brush es, does no t eat away so rapidly from the sparking, 
a nd wh en in p lace t here a re no burs to cut th ro ugh th_e 
m ica insul a to r. The const r uctio n of the commutato r 1s 
such th a t there is complete p ro tecti on from injuries due to 
flas hing, the co n ti nuo us metal parts which hold it together 
being separated fro m the ba rs eith er by mica or a very 
long a ir space. On the outside a mica ring insulates th e 
bars fro m the com mu tato r head a nd ~rojec ts a quarte r of 
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an inch beyond the ehds of the bars, le,J.Ving the head out 
of the way of any flash that might occu r at the brushes. 
On the outside the co mmutator body is entirely covered 
by the shaft wires a nd the insulation protecting them. 

The commutator body and head are of cast iron, and 
the head is secured by means of bolts which provide for 
its being held firmly in position. Mica is employed as an 
insulating ma te rial in the manufacture of the commuta­
tor, and this is prepared by carefu ll y splitting the sheets 
into the ultimate leaves which are again laid with she llac 
so as to prevent the possibility of a m e tallic vein in the 
mica from completing a circuit between the bars. The 
flexibles being connected with the commutator bars the 
armature is placed in a lath e and the commutato r trued 
up to the centres o n which the shaft was turned. It is 
then mounted o n ways and bal­
anced, after which and inspec tio n, 
it is ready for testing. 

~HE HRU SH H OLDERS 

are of a nove l type and so con­
structed as to hold the o rdin ary 
carbon brush with an even, light 
pressure square upon the commu­
tator. To secure this two 
dock springs are employed, 

which are forced in to the cast ings by hydraulic pressure. 
The journal castings a re provided with a chamber which 
constitutes an oil gua rd, a ridge being turned on the shaft 
within this chamber so that the centrifugal force throws 
off the oil and preve nts the waste from working into the 
casing and reac hing the commutator. 

The armature is kept in a ce nt ra l pos1 t10n by two 
hardened steel co ll a rs which ta ke the th rust either way, 
and which are held in positio n by m eans o f drop forged 
thrust nu ts securely locked by a s plit pin a nd all in con­
venient position for ce ntering whe n the m oto r is placed 
upon the car. 

TH~'. Fl<A l\ lE OR CAS ING 

is of cast iron, and is prac tically wa te rproof and a lso 
proof against mechanical injury by any o bstruc tio n o n the 

track. The bulk of the m e tal is 
in the magnetic circuit, a nd 
only sufficient to give it s trength 
is put into the casing proper. 

The frame pro vides for 
two axle bearings s ix 
inches in length, and is 
hinged as shown in the 
ill ustrations, being divid­
ed nearly in half so tha t 
it ca n be readily opened 

for the inspection or 
removal of the arma­
ture by taking out two 
bolts and two cap 
screws. 

FIG 2.-PARTS OF THE SHORT SINGLE REDUCTION MOTOR-IMPROVED TYPE. 

which are coiled in circular boxes, one on each side 
of the brush· holder, their free ends connecting with 
a clip which bears upon the centre of the brushes 
thus al~owi?g them to follow quickly and freely any i/ 
r_egulanty 1n the commutator, and the pressure being 
light the tendency to heating and squealing is generally 
decreased. ~ 

THE ELECTRICA L CONNECTIONS, 

which are of heavy, insulated Clark cable enclosed in gar­
den hose, are brought in at two places. Those for the 
armature are led through a fibre block just above the 
commutator, and thence through the wooden bars which 
support the brush holders to the brushes, being entirely 
protecte_d from mechanical or electrical injury. The field 
connect10ns are brought to two terminal binding posts 
at the end of the motor next to the hinges from whence 
the current is distributed in due proportion among the 
magnets. 

THE JOURNAL BEARINGS 

are inserted in light iron castings which rest, one in a 
chamber bored out of the frame at the pinion end of the 
shaft, and the other in the overhanging arm of the frame 
at the commutator end. Brass bushings are provided, 

THE GREASE CUPS 

are of the ordinary compression type, but are extra large 
and require to be filled only at long intervals.· 

THE GEARING 

teeth are of the epicycloidal type, having great strength, 
the pinion being cut from the best hammered steel, and 
the split or axle gears being cut from steel castings care­
fully selected. 

SPE CIAL CLAIMS 

for this motor are: Thorough mechanical protection of all 
parts by the casing; a thorough ventilation without the 
necessity of openings in the casing; a sparkless running 
of the commutator; ease of rewinding the ar'mature; 
accessibility of all parts when the case is swung open on 
its hinge; quiet running and high average efficiency. 

THE Trenton Passenger Railway Co. recently started 
the first part of their road in operation with electricity. 
The work is in charge of the Field Engineering Co. The 
first equipment will consist of twenty cars, which will be 
rapidly increased to a total of about fifty or sixty cars. 
Col. Lewis Perrine, Jr., is president of the road. 
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Car House Burned at St. Lo uis. 

On Monday, June 13, about 9:20 P. 1\1., fire broke out 
in t h e ex tensive car shed of the St. Louis & Suburban 
R ailway at De Hodiamont, just within the city limits of 
St. L o uis. By the time the first of the fire engines 
had arrived the flames had gained uncontro llable 

Shafting for Power T1·ansmission. 

T he electric station of the Municipa l Light & P o wer 
Co. o f St. L ouis, said to be the largest electric station in 
the wo rl d, is especia lly interesting to the street railway 
manage r o n account o f the extensive system of power 
tra nsmission b y sh a ftin g used. The statio n supplies cur-

head way, and the 
efforts of the fire­
men were confin ed 
to saving the power 
h ouse, whic l-i a d­
j oins the car s hed 
o n the north, and 
which can be seen 
o n the r ight in the 
engraving. The de­
stroyed building 
was 500 ft. long and 
r 50 ft. wide. In the 
western portio n 40 

X 50 ft. was occu­
pied as a paint shop, 
a nd here some val­
uable iron and wood 
working machinery 
was lost as well as 
the tools and effects 
belonging to the 
workmen. A short 
tim e after the fire 

SHAFTING-MUNIC IPAL LIGHT & POWER CO.'S STATION, ST. LOUIS, MO. 

broke out the stock of oil in the pain t sh op exploded, a nd 
carried the fl a mes eastward . Adjoi ning the sh op was the 
emergency fire pump, which, however , was of no use. 

In t he car shed proper were thi r ty- t wo motor ca rs 
valued a t $180,000, a nd trailers a nd eight wh eel cars 
valued a t $30,000, or a to tal loss o n cars alo ne of $ 1 60,000 . 

The loss on the shops in t he rear of the bu ild ing a nd o n 
the building i tself was $60,000, m aking t he to ta l loss 
$220,000. T he origin of the fire, is unknown, but is attr ib­
uted to sponta neous combustion amo ng greasy rags in 
the paint shop. 

The power house not being damaged, t he com pa ny 
a re in shape to do business, there having been fifty cars 

r ent t o nearly 3 ,000 a rc and 10,000 incandescent lamps, 
a nd this latte r number will be increased to 50,000 as soon 
a s possib le. 

The seco nd floor of the building, of which a view is 
give n here with , is equipped with 400 ft. of six inch, ham­
mered iron shafting, ground arid polished, divided into 
eig ht sections o f fifty feet each, and set up in four parallel 
lines o n fl oor stand s which are bolted to double I 
beam s below. The bea rings of the shafting are self­
a lig nin g a nd a djusting, and va ry in length from eighteen 
to thirty-two inches. E ach shaft is driven by a forty• 
eight inch , do ub le leather belt, running over a steel rim 
pu lley fifty-six inches in diameter, fifty-two inch face. 

RUINS OF CAR HOUSE- ST. LOUIS & SUBURBAN STREET RAILWAY CO. 

on the road at the t ime of the fire and ten havi ng been 
resc ued. 

The company will rebuild immediately a shed exactl y 
simila r to the one destroyed, and a new paint shop sepa­
rated from the shed a nd situated between it and the 
power h o use. An equipment o f thirty twenty-eight foot 
cars has already been ordered from a St. Louis builder, 
each of w hich is to be propelled by two twenty-five horse 
power Tho mso n-H o uston S. R. G. m o tors. 

s. L. 

On each shaft is p laced seven double crown friction 
clutch pulleys, fifty-two inches in d ia m eter, with twenty­
two-inch face , from which lead fourteen ten inch belts to 
the flo o r a bove to drive the d yna mos. The clutch mech­
a nism is opera ted fro m th e dy na mo fl oor by a simple 
lever d evice. Each engine b elt has a patent steel rim 
ti g h te ner pulley, thirty-six inches in diameter, with a fifty­
two inch face, w hich is o perated fro m the shafting fl oor 
to t ig h ten o r loosen the belt. All the casting s a re excep­
tio na lly sm ooth a nd well m ade, a nd the boxes a re lined 
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with babbit metal, reamed ancl bored, with deep oil 
grooves. The oil is fed to each bearing by a system of 
pipes, and carried thence by drain pipes to the oil filter in 
the basement, from which it is pumped to the fourth 
story to be used again. All the transmitting machinery 
on this floor was made and set up in place by 
the Falls Rivet & Machine Co. of 
Cuyahoga Falls, 0., and it is an in­
teresting fact that, while only one 
man is required to care for it dur­
ing operating hours, no time has 
been lost from any mechanical de­
fect of the shafting or pulleys 
since the plant was started. 

A Combination Car. 

Whytchcad Joint Chair and Fishplatc. 

The combined box joint chair an d fi sh pla te, shown 
with section of track in Fig. 1, was d esig ned by II. E. 
\Vhyte head, general manager of the tram ways, Nort h Staf­
ford shire, England. The inventor has aimed a t m a king 

A new type of combination 
car has recently been added to the 

WHYTE HEAD JOINT CHAIR AND FISH PLATE. FIG. 2. 

rolling stock of the Newton Street Railway Co., of New­
ton, Mass., from the works of the Combination Car Co., 
of \Valtham, Mass. Over all the car measures thirty­
three feet, the length of the car body is twenty-five feet, 

INTERIOR OF COMBINATION CAR-NEWTON STREET RAILWAY, 

its extreme outside width eight feet ten inches and inside 
width six feet ten inches. 

There are nine large windows on each side, and it is 
in the arrangement of the windows that the Combination 
Car Co.'s patents apply. The 
bottom of the sash is about the 
height of the arm to a car seat. 
The \\'indow frame is made in 
two horizontal sections and 
drops by a double slide into 
the side of the car, making it 
practically an open car. Slat 
curtains are also provided, 
which shut out sun or rain, 
without at the same time ex­
cluding the air. These curtains 
roll into spaces over the win­
dow frame, which are covered 
by a narrow panel so hinged 
that the curtain is easily ac­
cessible if there should be any 
trouble with it. The windows 
are also provided with spring 
guards to prevent rattling. 
The change from open to closed 
cars can be made rapidly. 

the maintenance of tramway track more easy by red ucing 
the number of bolts and nuts to a minimum, and by so 
arranging the parts that these nuts are accessible with but 
little more trouble than on an ordinary roadway line. Mr. 
Whytehead believes that no form of locknut can be re­
lied upon to maintain the tightness of a rail joint under 
traffic, and that the only reliable plan of doing so is to 
tighten the nuts periodically. In Fig. 2 another arrange­
ment is shown in which a chair is dispensed with, the 
rail being bolted direct into the sleeper, the recess for 
the nuts being formed in one of the fishplates. 

Street Railways in Pennsylvania. 

For the year 1890 140 street railway companies made 
reports to the State Board of Railroad Commissioners, 
according to the annual report just published by this 
body. This year the number has been increased to 207. 
The stock capitalization of these corporations is reported 
at $34,622,120.26, an increase of $7,956,541.67 during the 
year. The companies have a funded and floating debt of 
$16,699,488.88, a capital of upwards of $50,000,000 being 

· invested in the street railways of the commonwealth. 
The returns show that the cost of these roads has been 
$19,945,127.13. The combined length of the lines is 
683.32 miles, an increase during the year of 96.72 miles. 
The total number of cars is 2,722,148 having been added 

The s~ats are arranged on 
each side of the centre aisle, 
and a seating capacity for 

COMBINATION CAR-NEWTON (MASS.) STREET RAILWAY. 

thirty-two persons is provided. The car itself is hand­
somely painted in white and maroon with gilt lines. The 
sides and ceiling of the interior 2.re beautifully and care­
fully finished in oak with a delicate figuring in pressed 
wood. 

THE Oshkosh (Wis.) street car line has been sold, it is 
said, to a Detroit firm which will put in electricity. 

during the year. While the electric and cable systems 
are supplanting the horse cars, there are still 11,666 
horses in use; an increase of 954 over the previous year. 

The number of cars propelled by electricity is 335, 
while the horses are still dragging along 1,050 cars. In 
1890 there were carried 219,505,616 passengers. In 1891 
the number was increased to 237,781,172. The total re­
ceipts for the year were $12,631,433.60. 
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New Electric Motor Controlling Switch. 

The question of the best method of con trolling the 
speed of an electric motor on a street car by varying the 
amount of current going through it is an important prob­
lem. A method easily thought of is by the use of a re­
sistance in the circuit, but this is, of course, decidedly 

inspection of the illustrations, the apparatus consists of a 
longitudinal shaft acting upon a series of switch levers to 
produce the various connections necessary to place the 
motors in series or parallel. This controller is to be 
p laced at any point beneath the car a nd operated by a 
mechanical connection from either end of the vehicle. In 
this apparatus the mechanical and electrical details have 

been worked out with the 
greatest care, and it was per­
mitted to go on the market 
o nly after satisfactory tests had 
been made proving the effici­
ency and relia bility of the de­
vice. The Thomson-Houston 
company have for some time 
owned controlling patents of 
this type of controller; the most 
important being No. 385,055, 
dated June 26, 1888, and No. 
393,322, dated November 20, 
1888. 

The New York Uapid Tran= 
sit Plan Approved. 

FIG. 1.-TOP VIEW-NEW MOTOR CONTROLLING SWITCH. 

The commissioners appointed 
by the General Term of the 
Supreme Court to decide 
whether the underground rail­

wasteful; in fact, it involves the consumption of nearly as 
much energy when the motor is running at a slow speed 
as when running at a high speed, although the work given 
out by the motor in the two cases is very different. It has, 
consequently, been customary to modify this method of 
regulation by providing in addition a device for changing 
the effective winding of the fie ld magnets so as to vary 
the counter electromotive force at different speeds. In 
some cases these two methods of regulation by means o f 
resistance and alteration in field magnet strength have 
been combined in a system of commutating sections of the 
field magnet coils by which the coils themselves offe r a 
greater or less resistance to the passage of the current. 
In other cases a combination of the two methods has been 
effected by having a separate 
resistance external to the motor, 
and then in addition, providing a 
switch to cut off a section of the 
field magnet coils or shunt a 
portion of the current around 
them for the highest speed. 

road proposed by the rapid transit commissioners 
should be constructed according to the plans proposed, 
and in li eu of the consents of the abutting property owners, 
filed their decision last month. The com missioners were 
David McClure, Robert Maclay, and Benjamin Perkins. 

The commissioners decided in favor of the construction 
of the roads as proposed by the Rapid Transit Commission, 
excep t as to that part from Ninety-Sixth Street to Jerome 
Park which was left detached by the special act of the 
Legislature which withdrew from the operation of the 
Rapid Transit Act that portion of the road which it was 
proposed to construct under Madison Avenue from Forty­
third to Nine ty- six th Street. The routes approved and 
which will now be built if the franchises can be sold are 

Believing that a still better 
method of motor control could 
be devised, engineers of the 
Thomson-Houston Electric Co. 
have been engaged in a long 
series of experiments, with th~ 
result that this company have 
recently placed on the market a 
new controlling switch which is 
shown in the accompanying en­
gravings. In a number of in­
stances where this controlling 
switch has been used for some 
time, it is claimed that a saving 
of 30 per cent. in consumption 
of current has been effected; and 

Fl3. 2.-BOTTOM VIEW-NEW MOTOR CONTROLLING SWITCH. 

when it is realized that this means a savir1g at the central j 
station of over 300 H. P. out of 1,000 H.P., the great im­
portance of this new device cannot be doubted. 

The principle upon which the new controller is based 
is the shifting of the connections of two motors from 
series to multiple, so that for slow speed the two motors I 
will be in series, giving in consequence a high counter 
electro-motive force (that of each motor being in series 
with that of the other) at a low rate of speed, while for 
higher speed they are connected in multiple, in which 
condition highest speed and power are obtainable with 
equal economy. 

Fig. 1, shows a top, and Fig. 2 a bottom view of the 
new controller. As will be readily understood from an 

from the Battery to Fourteenth Street and continuing on 
the west side t o the city line near Yonkers, with a loop 
under Main Street, City Hall Park, P ark Row and Cham­
bers Street, and a branch extending from Fourteenth Street 
partly und er Park Avenue, to a point near the Grand Cen­
tral Depot o n Forty-second Street. 

It is expected that the rapid transit commission will 
now soon ask for bids for the construction and operation 
of the road under the franchise. 

TH E Denver (Colo.) Tramway Co. are erecting a large 
electric power station on 32d Street. It will be 165 X I 10 
ft. and will contain an engine room I 10 X 92 ft. 
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Points on Small Powct· Stations. 

BEAR .IN JJI.IND THA T THE ENG.I N E .IN AN 
ELECTRIC RA.IL WAY POTVRR S TAT.101\T .IS N OR­
JJIALLY AN UNDERLOADED ENGINE, NO T A N 
0 VER.LOADED ENG.IN E. That the above statem ent 
is not made more prominent is wholly the fault of the 
printer, and not of the emphasis which the write r d esires 
to give it. Strange to say, a belief precisely the opposite 
of this seems to be floating vaguely in the minds of most 
railway men. It would seem, somehow, that the abrupt­
ness of the load, and the momentary excess which is 
found every few minutes, have been confused in the 
mind, so as to take the place of the working facts 
which exist. It is true that an electric railway engine 
gets frequent and heavy overloads for an instant, but no 
more than ought to be comfortably taken care of by the 
flywheel and a proper steam distribution, provided the en­
gine is intelligently adapted for the work. But this over­
load has little direct bearing on the economy of the en­
gine; in part, because the overload lasts but a moment, 
and in still greater part, because a heavy load is, as a gen­
eral statement, an economical load, within limits depend­
ing somewhat upon the type of engine. With reference, 
however, to the Jud duty of the engine, it is not the over-
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less tha n 100 H. P. at the determined steam pressure, in 
orde r tha t it m ay pull over the high spots without sensi­
ble diminution of speed . Being limited by this rigid 
necess ity, yo u next p ro pose to estimate beforehand what 
yo u r proba ble coal acco unt wi ll be, since the final state­
ment of the o perating accou n t will contain this as a large 
item. Shall we reckon th e fu el duty on the basis of the 
rating of the e ng in e, say, 100 H P.? Manifestly not ; 
because the eng in e gets no ch ance to work at its rated 
horse power except a t brie f an d in frequent intervals. 
Shall we reckon the duty o f the engine o n the basis of the 
average of its po wer throug hout the day, as per th e 
dotted line? Assuredly not ; a nd le t us see wh y. If 
you jump to conclusions again, yo u would figure som e· 
thing as follows: "My engine is a 100 H . P. eng ine, bu t it 
will average only twenty-fi ve ho rse power th rough out t he 
day. Now, if it were running at its ra ted horse power it 
would consume, say, twenty-fi ve pounds of water per h orse 
power per hour (it is a ssumed to be a co mpound no n -co n­
densing engine of the ordinary type no t capab le of m eet­
ing a fluctuating load); but since it is o perating a t a n 
average load of about 25 per cent. of its rating, I w ill 
allow that it will use as high as thirty pounds o f wa ter 
per horse power per hour; or a total of 13,500 lbs. water, 
or say 1,340 lbs. coal, or, with banking fires, about 1,500 

lbs. of coal for an eighteen hour run, equal, with $3 coal, 
to $2.25 per day; and this is what I will figure o n in 
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AMPERE READINGS FROM A SMALL STREET RAILWAY POWER STAT,ON. 

load which is to be principally considered, but the varia- estimating my expense account." And in figuring this 
tions of load; and of these variations the minimum load way, you would figure exactly wrong, and forever there­
plays by far the greater part in the final economy. after you would wonder why you were burning so much 

To put the matter in another light, we would say coal. Moreover you would gently curse the engine under 
that the maximum load determines the size of the engine, your breath. Now, as a matter of fact, your power averages 
and the minimum load determines its duty. At this point itself, but your fuel duty does not, and this is what you never 
the investigator is likely to jump to the false conclusion thought of. 
that the average load for the day represents the true per- Suppose we examine this point. A fuel duty under a 
formance of the engine upon which he can base his esti- continuous rated load, if your engine is a non-compound, 
mate of fu el consumption. This certainly seems reasona- non-condensing engine of the slow speed variety, would 
ble, but nothing can be further from the truth. To make be, perhaps. twenty-eight pounds of water, or as low as 
the point clear, we will have recourse to another ampere twenty-five pounds with the ordinary compound engine. 
diagram taken from a small station operating a country But even if the engine ran continuously at the az1erage load 
line over numerous grades. In this diagram it will be of twenty-five horse power, its performance would be not 
observed that for fully 20 per cent. of the time there is no better than forty-five pounds, which will be fully demon­
load whatever on the engine other than its own friction strated in another paper. Unfortunately, even this con­
and that of the generator. At such times the cars are clition, bad as it is, almost never exists for more than a 
all, for the moment, on the down grade, the circuits open moment, but in fact the engine is alternately anywhere 
~nd the ampere meter a t zero. This particular diagram from 25 per cent. overload down to no load at all-that 
1s necessarily confined to a section of but a few minutes' is, no effective load. Under the rated load or there­
run, but the same action was continuous throughout the abouts, you would be getting from twenty-five to twenty­
day. Now the average horse power for this run would eight pounds; under a continuous average load, if yo u had 
reduce to the power represented by the dotted lines, it, you might even get forty pounds, but under the actual 
equivalent to thirty horse power, but this average of conditions of fluctuating load, out of which your average 
thirty horse power resulted from a continuous fluctuation load is only computed, not created, you are getting any­
from o. H. P. to 125 H. P., and out of this arise some per- where from thirty to seventy-five pounds and varying 
tinent questions. every moment. If you will now average th e fluctuating 

Assume that you are about to equip a small power duties due to the fluctuating loads, instead of averaging 
station, and that you are aware of the probable fluctuation the load first, and then assuming a duty based on that, 
of load. Sufficient experience is now available to make this you will find that instead of thirty pounds, you will con­
assumption a reasonably safe one. For present purposes su me at least fifty pounds of water per hour for every 
we will go to the ex_treme, though not uncommon case, I electrical horse power delivered. This means coal and 
represented ?Y the diagram and assume that your maxi- dollars, and if you never knew it before, you will know it 
mum load will be 125 H. P. It is manifest that you are ] when you come to divide your coal bills by the car mile­
compelled to select an engine of a rating certainly not age. Perhaps I ought not to have taken so extreme a 
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case, though an actual and common one, but all small 
stations- suffer under these conditions, and the larger 
stations only modify them. 

This condition of things, already bad enough, is fur­
ther aggravated by the power required to drive a more or 
less extended line of countershafting, which power is a 
constant, and becomes a proportionately greater factor as 
the effective load becomes lighter. This subject, however, 
will be treated more fully in another article. The condi­
tions outlined above, as has been said, are found in great ­
est intensity in the smaller class of stations and on h illy 
roads, and to a certain extent become modified as the 
station becomes larger, the extremes of fluctuat ion being 
toned down by overlapping of a greater number of cars. 
The fluctuation is by no means reduced as much as is 
popularly supposed, and it is at present a question in the 
writer's mind whether 1,000 H. P. is not the smallest un it, 
on the single engine plan, which can with safety be con­
sidered in the hope of economical results. It is these 
small and moderate sized stations which the wri ter has 
most heavily on his mind ; the hig stations get the best 
attention and treatment, although, I humbly subm it , n ot 
necessarily the best judgment. The smaller statio ns a re 
apt to be tinkered up by home talent to save mo ney (?) , 
or laid out in a general sort of haphazard style by some 
one more interested in the contract than in the engineer­
ing results. The fact of the matter is, that the small sta­
tion has the heaviest odds against it in respect to earning 
capacity, anyway, as is the general law with all small en­
terprises; from which it foliows that it should, per co;z­
tra, receive the most painstaking engineering in order to 
offset this disadvantage and raise its intrinsic operative 
efficiency to the highest point. In short, give me t h e sm a ll 
stations and I care not who builds the big ones. 

\Ve t herefore return to our original proposition, a nd 
once more repeat that the engine in the power station of 
an electric railway is essentially an underloaded engine 
and not an overloaded engine, and must be so treated . 
Having established this premise, the next and reasonable 
thing would be to examine the essentials of a n engine 
capable of giving a high duty under light loads, or, mo r e 
properly speaking, a uniformly high duty under all and 
wide variat ions of load. It has been well se t t led th at no 
ord inary type of engine, compound or otherwise, can ac­
complish this desired result, even approximately, a nd 
since it has fallen in the writer's way to be con nected w ith 
the development of certain improvements in precise ly 
this direction, it will be the proper object for the next a r­
ticle to make the nature of these improvements somewhat 
pla in. 

Series Electric Traction.* 

BY NELSON w. PERRY, E. M. 

In long lines, the bugbear of the multiple arc system of distribu· 
tion is the drop in potential at the further end. The potential may be 
amply sufficient near the generating station, but it becomes less and 
less as this proximity is departed from, until, at the further end, the 
lights which burned brightly near the station dim down to scarcely 
more than a dull red, and the cars are operated under heavy loads with 
difficulty or not at all'. There are two remedies for this drop in paten· 
tial at hand - either to increase the amount of copper in the feeders, 
which within commercial limits is but a partial remedy, or to increase 
the pressure, using the same amount of copper which, when the mul­
tiple arc method of distribution is employed, introduces as many d iffi­
culties as it obviates. There is still a third remedy, and that is to em­
ploy the constant current method, in which, under all circumstances, 
the current remains the same and the pressure varies as the work per­
formed. 

lf energy can be much more advantageously distributed to long 
distances by the constant current method for arc lamps, why should 
this method not commend itself to the ever increasinv distances to 
which our electric street railroads are reaching? 

The answer is that the constant current method, as heretofore 
developed, has not been sufficiently elastic to meet the requiremen ts, 
and although the generation of a constant current involved much less 
complex machinery, and the cost of distribution to distant points neces­
sitated a much smaller initial outlay, still the difficulties introduced by 
this method largely outweighed all its advantages. 

The system which I am about to explain may properly be de­
scribed as consisting of a circuit interrupted by a series of breaks in 

•Abstract of pa per rf ad at tile Chicago :Meeting or tile American Inst! tu te or 
Electrical Engineers, 8th, 1,92. 

multiples of two, or one consist ing of a circuit interrupted by breaks 
in multi ple series with each other. T he conception then would be like 
F ig I . 

But in order tha t a current sha ll pass around this circuit, it is nec­
essary tha t one of th e breaks in each multiple sha ll be normally closed. 
I t mat ters not which one is closed; so our pla n would now look like 
Fig. 2. 

If a transla t ing device sh ould successively occupy each of these 
breaks, it would receive cur rent dur ing the time that its terminals con· 
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FIG. I. 

nected the ends of the tw o broken wires , in proportion to the relative 
co nductivi ty of the two pa ths o pen to the current. But we are not 
sat is fied to have a portion only of the current pass through our motor­
it is necessary tha t all the current must so pass. W e must, th erefore, 
make the res ista nce of the othe r branch infinite during the time in 
wh ich the motor is br idging, throug h its terminals, the break , or, in 
othe r words, the normally closed branch must be broken. 

If, therefore , we place a n electro-mag net in series with the nor­
mally broken bran ch, so tha t when vita lized it will open the switch in 
the n or mally closed branch , a nd allow it to close again by gravity or 

FIG. 2. 

othe r wise, wh en the mag net is de vita lized , we have provided in a crude 
way fo r operat ing traveling transla ting devices in series. Our concep· 
tion now would be represented somewhat by Fig. 3. 

By this a r range ment, the m oving device only rece ives a momen­
tary impulse as its ter mina ls t ouch the ends of the break, and would 
have to rely u pon its acquired m omentum to carry it to the ends of the 
next b reak. 

It is desirable, h owever , that th e m oving device be impelled by as 
nearl y a cont inuous fo rce as possible , instead of by a succession of mo­
mentary im pulses. Instead, therefo re , of having the ends of the nor-

FIG . 3. 

mall y open b reak fac e each other as represented h eretofore, we may 
extend these wires for some d istance parallel with each other, and our 
plan assumes the form shown in Fig. 4. 

And it is des irable tha t the inte rva l o f time during which the de­
vice is without current, viz. , tha t occupied in passing from one break t o 
the next, shall be as small as possible. This naturally suggests having 
the no rmally open breaks a ll on the same s ide of th e normally closed 
breaks, and if these parallel wires be continued so as t o o ve rl ap those 
constituti ng preceding and succeed ing b reaks, a car o r o the r moving 
translat ing device may pass fro m one break to a no the r without even 

) 
FIG. 4. 

momentary interruption of cur rent. In F ig . 5, the lower line which I 
ca ll the " feede r " conta ins a ll of the normally closed brea ks, repre· 
sented by mercur'y cups norI?ally connected electric:tlly by a fork 
tak ing into them, ~hich constitutes a d oub_le pole switch actuated by 
an electro-magnet m the manner to be descnbed. 

The u pper pairs of wires , wh ich , it will be ~ee n, a re m erely t~e 
parall el extensions of the o ther possi ble pa th fo r the current, are m 
mult iple with th e pa th throug h the mercury cups. One of _each '?f 
these pa irs of wires, which will herea ft e r be denominated sections, 1s 
connected to the feeder wire on one side of th e mercury cups , and the 
other has a s imila r connection on the othe r side. The two wires of 
each sect ion normally without electrical connection with each o the r . 
cons~itute what has b ~en te rmed the ' ' series o f breaks normally open." 
If h owever, these two wires be connected e lectrically through tl e ter­
mlna ls of a m oto r the la tt er will be in multiple with the mercury cups 
and momentarily ~eceive only th e cu rrent d ue to the rela tive conduct­
ivity of the pa th thus o ffered. By t h e a r range m ent sh 0wn in Fig . 5 the 
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electro-mag ne t which opens the mercury cup switch is in se ries with 
the motor circuit , a nd the la tter no sooner receives curre nt than the 
fo rmer is actua ted, th e switch is opened a nd the whole of the current 
which was mo menta rily d ivided between the two branches, is diverted 
to the motor. 

If the cor respond ing wires of the succeed ing sertions be ca used to 
ove rlap without making e lectrica l connect ion wit h each other, a nd 
these la ps be staggered as shown, a mea ns is provid ed whereby the 
moto r p re pa res the succeed ing sect ion for occupancy befo re wholly 
passing c ut o f the one it is about to leave, a nd accom plishes t his wi t h-

FIG. 5. 

out interruption to the current. When the motor is in the pos it ion rep­
resented in F ig, 5, there is but one path fo r the current , viz., around 
the open switch in the feeder a nd th rough the elect ro-magnet by which 
it is kept open, back again to the feede r. 

As the motor proceeds to the ri g ht , one of the te rminals first e m­
braces the lower la p, thus offering two pa ths for the current- one pass­
ing throug h the switching a rrangement that controls the sectio n the 
car is about to leave , and the other throug h tha t controlling the sec­
tion it is a bout to ente r. As it prog resses still further this terminal 
passe.s beyond this lap a t about th e same time that the other te rmina l 
e mbraces the other lap. T his leaves the first switch without current 
and the succeeding switch is auto ma tically opened. There is no break 
in the circuit, however, even during the short interval occupied b y the 

FIG . 6. 

two switches in acting, for while the further te rminal embraces the 
furth er lap, both of the switches concerned are short circuited. 

Before the further terminal has passed beyond the la pping portion 
of the two succeeding wires , the first switch will have closed and the 
succeeding switch will have been opened, thus diverting all of the cur­
rent to the section upon which the motor has now entered . 

On single track roads where turnouts are required, the turnout con­
stitutes merely an additional section to one side of the ma in line, which 
is skipped by the car ke eping the ma in track, and taken by the othe r 
car in passing, It, like every other section, has its o wn individual 
controlling switch, and when both the main track and siding a re occu­
pied by cars, their motors are arranged in series with each other. 

But the plans thus far discussed possess serious faults . In the m 

FIG 7. 

we have provided a means by which a car may leave one sect ion on a 
given road and ente r another one on the same or another road without 
b~eak\ng the main circuit, provided tlte car is always going in the same 
dz r ectzon. In all of th e cuts thus far, the car is supposed to be going 
from left to right, a nd the switches a re a rra nged acc,i rd ing ly ; b ut , if 
we exa_min: the . d rawing s again, it will be foun d tha t in the pla n sug ­
g_este? 10 Fig. 5, If the ca r ~ ere going in the opposite direction, the 
circmt would be momentarily broken as it le ft one section a nd wou ld 
fail to divert the current to the section it was entering. In F ig. 6 
however these difficulties seem to be removed . 

It will be ?oticed in !'igs. 6 a nd 7, as in the first plan described, 
the trolley wires of adJacent sectio ns a re lapped, a nd tha t these la ps 
a re staggered ; .t~a t par~llel to , but insulated fr om, the nearer laps, is 
placed _a subs1d1arr wire which s~ ort circuits the switch to the rig ht. 
The switch controllmg magnet, as 1s shown, has two coils wound cumu­
lativ_ely. and_ may be operate? e ither by the current passing through the 
subs1d1ary wire, by tha t passmg through the nearer t rolley wire or by 
both when it takes both paths. ' 

THE Boston Daily Traveller makes the foll owing 
mention of our last issue: " The June number of the 
STREE: R AILWA: J OUR NAL (the TVorld Building, N ew 
York) 1s filled with most valuable matter much of it be­
ing fin_ely illustra~ed. The importance of this magazine 
to all m any way mterested in street railway management 
can hardly be overestimated, cove rin g , as it d oes, the en­
tire field ably a nd in a manner to interest a ll readers." 

A New S;p;tcm ol' Electric Pro p u lsion.* 

BY H. WARD LEONARD. 

If in a stree t rail way system we could operate from the constant 
potential syste m a shunt wound motor running at a constant speed, and 
could inte rpose be t ween this motor and the axle some device equiva­
lent in its effect to a n infinit e number of different se ts of mechanical 
g ears, so that we could make use of any reduction desired, it would en­
able us while using a co ns ta nt power to increase the torque as we de­
creased the speed, a nd vice versa, which is just what is desired in 
railwa y practice where the least to rq ue is requ ired when a t full speed 
on the le vel a nd the greatest torque is required a t the slow speed in 
sta rting and in o perating on a grade. Nu merous a nd ve ry ingenious 
devices have been invented for acco m plishing this variable mechanical 
reduction, but on account of the complication, noise a nd unreliabili ty 
they have neve r proved successful. 

The writer has recently devised a n electrical method of securing 
all the results which could be obtained from such a set of gears de­
scribed, with a freed o m from the noise, wear , complication a nd rig idi ty 
which such a set of gears would necessarily involve. 

Following is a general description of the arrangement p roposed , 
as indicated by Fig. r : 

T 

FIG. I, 

T, Trolley. M, motor portion or power converter. G, generator portion of 
power converter. P, the propelling motor tor the car. R . the regu'ating and 
reversing rheostat In field of G. E, t he connection t o ground. W, the car wheel. 

Each axle is driven by a gea rless motor , either directly o r by 
means of a connecting rod. The field s of these motors are excited di­
rectly fro m the constant E. M. F. of the line and independentiy of the 
a rmature circu it. Beneath the car and bet ween the axles there is sus­
pended a motor-generator, each a rmature winding being in a separate 
fi eld. The motor portion of the motor-generator-which will, for 
conven ience, be called the power converter-is shunt wound a nd con­
nected just as a shunt motor is for use upon ordina ry constant potential 
circuits. The field of the generator portion of the power converte r has 
its fie ld connected across the line and ha s inserted in it a regulating and 
reversing fi eld rheostat. This field circuit is independe nt of the arma­
t ure circuit. The generating :umature of the power converter is in 
meta llic connection with the armatures o f the propelling motors. It 
will be noticed that this circuit, including the armature, is a distinct and 
sepa ra te metallic circuit having no connection with the line in a nyway. 

Suppose, now, that our shunt motor is running a t full speed and 
t hat our controlling rheostat in the generator field circuit is at its cen­
t ral pos ition , so that· the generato r field circuit is b roken. Although 
the generator armature is being driven at full speed , it is revolving in a 
fi eld havi ng no magnetism except the residua l mag netism, and hen r::e 
prod uces practically no volts. Let us now move our controlling switch 
so 1s to place the generator field across the line , but with a resistance 
in serie s with the field of ten times the resista nce of the fie ld coils. We 
now get a sligh t excita tion of the field a nd a d evelopment of volts at 
the brushes of, perhaps, fort y volts. This voltag e will produce a cur­
rent t h rough the armatures of the d riving m otors dependent upon the 
ohmic resistance of this current only, a nd hence , even at this low volt­
age , a large current will be produced , which being in a field full of 
strength will cause a torque sufficient to start the armature. The speed 
of the a rmature will , of course, be g ove rned by the counter E. M. F . 
which its revolution produces in its strong field ; and hence, just as in 
the ca se of a shunt wound motor, its speed will be pra ctically constant 
so long as the E. M. F. supplied is consta nt. 

If we now gradually increase the mag netic field of the generator 
by cu tting ou t resistance by mov ing the controlling switch, we will 
g raduall y raise the E. M. F , of the a rmature circuit, and with it the 
speed of the driving motors. Since these armatures are revolving in a 
constant fie ld , the torque they produce will be exactly proportional to 
the cu rrent in them, and the curre nt will a utomatically fl ow exactly 
as is r equired t o produce the necessary torque t o maintain a speed 
such that the counter E , M, F . will approximately equa l the E. M. F. 

supplied by the power converter. Thus it will be seen that the speed 
o f the car will be dependent upon, and proportional to, the E . M. F. 
supplied by th e power converter, and the torque or tractive effort will· 
be depende nt u pon , and proportional to, the current supplied by the 
power converter. 

Le t us suppose tha t sixty amperes flowing through the armatures 
in fully excited fields will produce a torque sufficient to move the load 
when upon a grade. It is evident from wha t we have seen that forty 
volts fro m the powe r converter will produce this current. Hence, by 

*Abst ract or a paper read at the Chicago meeting or_ the American Im;tl­
t ute or Electrical Engineers, Clllcago, June 8, 181.12. 
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an expenditure of 2,400 watts in the seconda ry circuit, or a total power, 
including field excitation, etc., of about eight horse power, we can 
start a fully loaded car upon a grade. 

Under the existing systems, we would need the same sixty 
amperes in the same fully excited field, but would necessarily use the 
full voltage of 500 volts, and, therefore consume energy represented 
by 30.000 watts, as against possibly 6,000 in this system. The current 
from the line in starting the car under ordinary conditions by this 
system would be about twelve amperes at 500 volts·, instead of from 
sixty to 100 amperes at 500 volts. 

It will be evident from what has preceded that with this power 
converter system we can propel a car upon any practicable grade with 
a consumption of power no greater than is required to operate the car 
at full speed upon a level, by merely reducing the speed to the required 
extent. 

Following is a tabulated statement (Table 1) showing the results 
we may expect to obtain by this system in operating with fully loaded 
c;u under three different conditions: First, at twelve miles per hour on 
level ; second, at three miles per hour on 5 per cent. grade ; and third. 
at one mile per hour on level. 

TABLE I. 
DUTY OF CAR. SHOWING VARIOUS LOSSES EXPRESSED IN WATTS. 

8 Tons at 12 Miles 
per 

Hour on Level. 

Full Speed, 1-6 Full 
Various Losses .Armaii:tb~rent, 

Involved. 10 Amperes. 

Power 
I Converter. Driving 
Motors. 

Motor Gen. I 
part. part. 
--------

Field ........... 250 275 250 

c2 R In arma- I 

ture .......... I 160 60 60 
I 

Friction ........ 60 60 120 

Foucault cur-
rents, hyster-

200 400 200 

8 Tons at 3 Miles s T t ,, '11 (or 5 Tons at 5 Miles) ons a 174 "" Jes 
per Hour on II our e~r Level. 

5 per cent. grade. I ___ _ ___ _ 

¾ Full Speed, Full 
Tonrue; 

Armature Current, 
60 Amperes. 

1-10 Full ~peed, 1-6 
Full Torque: 

Armature current, 
1(1 Ampe1es. 

Power I I Power 
Converter. Dr!vtngl Converttr. Driving 

Motors. ----~- \lotors. 
Motor Gen. Jllotor j Gen. 
part. part. part. part. 
------------ ---

2i0 60 250 250 25 250 

250 2ono 2000 20 60 60 

60 60 30 6u 30 10 

200 iiO fi0 esls, etc . .. .... 200 10 10 ------- --- -- - - '--- - - - -
Total. .......... 670 I 795 8::l0 760 ~170 .!330 5:l0 125 330 

I 

Total waw, 
wasted .. 2'.?95 ···· ··· · ....... 5260 ········ ... .. .. !185 ········ 

Watts or work 
done .......... ..... .. 4000 .. ... ... ....... 6000 . ....... ....... 400 ········ 

Total watts 
abso,bed r 6295 ... .. ... ..... .. 11260 •······· .. .., ... 1as5 ········ 

Amperes at /i00 
volts .. ....... 12 6 .. ... ... ....... 22.5 ········ ....... 2.8 . ....... 

In arriving at the losses, as indicated, the motor part of the power 
converter has been assumed as having the following features : 

E. M. J<', 500 volts, current capacity for ten hours' continuous duty, 
fifteen amperes; resistance of shunt field winding, I ,ooo ohms, arma­
ture resistance, I.I ohms. 

The generator portion of the power converter and the driving 
motor are assumed as having the following features : 

E. M. F. 500 volts ; current capacity for ten hours' continuous duty, 
forty amperes ; resistance of field 900 ohms; armature resistance, o. 55 
ohms. 

The rolling friction with gearless motors on good level track is 
assumed as twenty pounds per ton. Car is assumed to be eight tons 
in weight full loaded and five tons for moderate load. 

TABLE II. 

SHOWIKG PROBABLE COMPARATIVE FIRST COST PER CAR BY 
PRESENT AND PROPOSED SYSTEM. 

Present Proposed 
System. Sy,,tem. 

Steam plant, genera.tors and conductors per car (steam 
plant 1,000, generators 700, conductors 5uo.. .... .. .. ...... 2200 1100 

Motors (two 15 H.P. equipments).. . ....... ..... ... .. .......... 1800 1400 
Power converter.... . .. . .. .. .. .. . .. . .. .. . .. .. .. .. . .. .. .. . o 900 
controlllng switches, cables, rheostats, etc . .... :: ::::. ...... 200 an 

Total first cost per car.. ........ . .. .. .. . .. .. . .. . .. . . . . . .. . . .. .. 4:!00 3430 
saving In ravor or proposed system per car.. .......... ..... . . $770 

The features of the proposed sys tem which set>m , at first sight, to 
be very objectionable a re : The increased cost of the car equipment 
and the fact that we are adding an additional machine, having two 
fields, two armatures and three bearings ; but, as we have seen, there 
is only an apparent increase in the first cost, for the saving in the gen­
erators and distributing plant far exceeds the additional cost of the car 
equipment ; and the use of the motor-generator for elevators, traveling 
cranes, etc., has demonstrated that, as regards the attention it requires 
and the depreciation it suffers, it has a marked advantage over the 
rbeostat or commutated field used in the present methods of opera­
tivn. 

Coming Development of' Electric Railways.* 

Bv FRANK J. SPRAGUE. 

It is a trite but mistaken saying that electricity is in its infancy. 
It dropped its swaddling clothes when Morse sent the first telegraphic 
message. It put aside dresses and pinafores when the dynamo machine 
and arc light were invented. The incandescent lamp, the telephone 
the art of welding, the transformer, a re incidents of buoyant youth 
The modern electric motor and e lectric railway mark a vigorous man 
hood. 

The truly marvelous development of eiectric applications of every 
kind, the accomplishment of many things which in ignorance of the 
very art, or lack of knowledge, of what are now well known facts, and 
more particularly the great commercial development of the transmis 
sion of power, whether for stationary purposes or for electric railways 
has led to many a foolish prediction and idle boast. 

This is no age of inspiration, nor time for hopes never to attain 
fruition. It is above all things a practical age, perhaps too practical 
but nevertheless one in which commercial enterprises to be successfu 
must promise either a new field of development or economies in older 
fields. 

It would, perhaps, have been proper in making my inaugura 
address to so representative a body as that of the electrical engineers 
that I should touch upon the special discoveries and experiments 
which have recently attracted attention, but there have been so 
many enthusiastic and brilliant workers, that neither the time at my 
disposal nor the knowledge I possess would permit me to do justice 
to their work; hence, it seems better to take up a subject with which I 
have been more particularly identified, which to-day commands so 
much attention, and concerning which there are such conflicting opin 
ions. \Vhile finding encouragement in the achievements of our profes 
sion, I think the time opportune for a word of caution. 

Electric street railways are no longer experimental nor is their sue 
cess problematical. Their history for five years is that of an almost 
unequaled development. Almost within a decade has occurred the 
first working of a practical electrical railway. In a third of that 
period there have been put in operation or under contract more than 
450 roads, equipped with nearly 6,000 cars and over 10,000 motors 
and with over 3,000 miles of track. There is made a daily mileage o 
not less than 700,000 miles, and over a billion of passengers are car 
ried annually. At least $75,000,000 have been invested in this industry 
alone; 30,000 horses in a single year have been relieved from the 
slavery of street car propulsion ; stables are disappearing, and streets 
becoming cleaner ; luxurious cars are running on smooth, well built 
and rigid roadbeds. Dividends have been increased. expenses reduced 
investments enlarged, the unproductive has become productive, the 
impossible possible. Land values have been increa!'ed, habitable limits 
extended, homes created and time saved. 

We no longer hear seriously of the dangers of the trolley wire, 
the failure of service. Not only have the smaller towns adopted 
what is the only available means of current supply, but the larl,!"er 
cities are following their example. St. Louis and Baltimore, Minne 
apolis and St. Paul, Buffalo and Rochester, Boston and Brooklyn have 
fallen into line, and latterly even Philadelphia seeks an improved 
street service, and in New York public intere!'t is being aroused. 

The general feeling of opposition to poles and wires ought not, 
however, to act as a barrier to such reasonable and proper introduc­
tion of an overhead system of supply as the conditions now existing 111 

that city very properly warrant. 
Among the numerous places in New York where an overhead 

system could be put in perfect o peration are : Central Park west, the 
Boulevard from Fifty-ninth Street up, a part of the First and Second 
Avenue lines, the Third, Sixth and Ninth Avenue lines, and all the 
suburban extensions from the annexed district. 

In these large cities, however, one condition should be insisted 
upon, and if this condition is met in the proper spirit then much of the 
objection which has been raised against an overhead system must nec­
essarily disappear. 

The construction must be of the very best. The only overhead 
line allowed should be a contact wire with sufficient strength ; the 
main conductors and the feeders should be put underground in proper 
cc;nduits. There would then be overhead only a wire necessary for the 
smallest duty and of the requisite strength. In many streets, of course, 
the cable will hold its ow n until an electric conduit or surface contact 
system shall be proven satisfactory. 

Impressed by the great development of this industry and brought 
face to face with the changes it has wrought, the query is continually 
made. Will the electric motor replace the steam locomotive? It is simi­
lar to the older questions, will the telephone replace the telegraph? 
Will the electric light annihilate the gas systemn? And in all soberness 
a like answer can be made It will not, but it will, as the electric light 
and as the telephone have done, create a field of its own, and will re­
place a portion of the service now done by steam. 

It seems to me that the growth of electric railways will proceed 
something in this order : First, the street systems in the various towns, 
then connecting lines between adjacent towns following the line of the 
highways, then longer connecting lines either on the track of existing 
steam lines, or growing bolder, on exclusive rights of way on the s~me 
order. Then will come suburban traffic on a larger scale, and freight 
transfer system, and finally the more ambitious projects of trunk line 
service under limiting conditions, such as I will specify. 

It has been very properly said that a man will make the first long 

*Abstract or address delivered at the meeting or the American Im,tltute or 
Elect! teal Engineers, Chicago, June 6, 18~2. 
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ride on electric ra ilways by t ransferring fro m one to wn system to a n­
other through connecting links ra the r than on individual roads. 

But, evidently, this natu ral p rocess o f evo lution does not offer 
scope enough for the mo re enthusiastic, a nd we are no w a nd again 
treated to a n ideal e lec tric road to be built on pla ns boldly de fying both 
geog raphy a nd the a bodes o f civ il izati on. A n a ir li ne route according 
to rules of surve ying a llo wed only in Russia a nd on the Desert of Sa­
hara ; abolition of the grades a nd stree t crossing ; rig id a nd con tinu­
ous rails ; loaded cars o f light weig ht , each o perated by its o wn motor 
a nd ma king but fe w or no stops ; unlimited potentials a nd undiscovered 
resist~nce to ins~lation ; new physiolog ical and e ng inee ring la ws; inde­
structible materia l ; unhea rd o f powers of braking a nd ne w methods 
of train operation and sig na ling; around all a clear a tmosphere , a bo ve 
a ll a perpetually s miling heaven , and behind all a n unlimited ba nk ac­
count and the unlimited confide nce of the investor. 

These a re so me of the cha racteri stics of such a road, but perha ps it 
is only fair t o ask , Give n some of these conditions, wha t wou ld be the 
capacity of steam tract ion? 

-----•·•------
Uapid Transit Plans in Sydney, New 

South Wales. 

The Parliamentary Standing Committee on Public Works, of New 
So_uth Wales,re~ently presented a volumnious report cove ring 298 closely 
printed pages m regard to a proposed cable railway in the city of 
Sydney, from King Street via William Street to Ocean Street. The 
report carefully considers the relative advantages of cable a nd electric 
PO\,:er, a?d gives the views of a number of experts in str~et railway 
engmeenng. 

As a result the committee recommend the construction of a double 
track cable line, and their report reads in part as follows : 

The total length of the line would be 2 miles 24 chains, the gauge 
4 ft. _8½ ins., and the steepest gradient 1 in 9, which can be improved 
to l Ill 12, 

The estimated cost of the tramway, inclusive of rolling stock and 
land, is about £80,000, the estimated annual earnings £35,000, the esti­
mated annual working expenses £17,000 , and the interest on cost of 
construction and depreciation, £7,600. These figures show the total 
annual expense as £24,600, and deducting this from the amount repre­
senting the annual earnings, there is an estimated annual net revenue 
shown of £10,400, which is equal to nearly 1 3¾ per cent. per annum 
upon the cost of construction. 

The rail:,V'.1-Y commissioners report very favorably of the tram­
way, and ant1c1pate an even larger return than is shown in the esti­
mate of the engineers. They se t down the annual expenses at £23,000, 
and t?e value of the passenger traffic at £35,000, which would leave 
an estimated annual profit of £12,000, a sum equivalent to a profit of 
15 per cent. They say that ·• a considerable increase of traffic would 
probably follow the opening of the line, as it would be a marked 
improvement on '.1-ny existing mode of conveyance, and would tap 
sources of traffic hitherto not reached. 

At the opening of the inquiry a request was made by the minister 
for public v.:orks, through th: under secretary of the department, that 
the proce:dmgs of the committee should be stayed until a report had 
been received. and forwarded to the committee from Sir John Fowler 
~m the workmg of tramways by electricity. Impressed with the 
1mp_ortance of rece~t developm~nts in electrical tramways, and the 
advisableness ?f havmg the subJect carefully inquired into, if only for 
~he reason tnat ~he committee's investigation and decision might 
mfluence the q~est10ns ?f . both the construction of our tramways and 
the type to which t_he ex1stmg tramways might be converted, the minis­
t:r, after consultat10n with the commissioners for railways, had mo ved 
Sir John ~owler to report upon it, and it was thought desirable that 
th_e committee _should await the receipt of this report rather than deal 
with the subJect of ca ble tramways exclusively. The committee 
agreed to the postp_onement. of the inquiry for a month, and having at 
the end of that penod r~ce1ved ~ir John Fowler's. report the inquiry 
was re_sumed, and_ contmued unmterruptedly until the passing of a 
resolution to await the result of experiments with an electrical tram 
bet\~een. Rand wick an~ Wayerley. These experiments were made, and 
the m9mry based at this pomt chiefly upon information gained during 
ex_Penments, was. ~ontinued until intimation was made to the com­
mittee that the m1mster for public works intended to obtain through an 
officer of the depart?lent, specially appointed for the purpose, a report 
upon all matters of importance connected with both cable and electrical 
tramways, as t~ey are in America ~t the present time. As it was 
i:robab~e that this report would contam some very necessary informa­
t10n with _regard ~o the exact relative positions of ca ble and electrical 
tramways m Amenca . and to the cost of maintaining electrica l tram­
ways, and the profits denved from them-information not obtainable 
here-the committee decided to defer coming to a decision in the 
mat~er of the . tramway ref~rred to them, until this report should be 
receive?, and. m the meantime they were able to examine a witness 
occupymg an important official position in connection with the Mel­
bourne ~able tramways .. In this manner the inquiry became very com­
p~ehens1ve. The attent10n of the committee was throughout closely 
dire~ted_ to the proposal referred to them by the legislative assembly, 
but Ill view ?f the reques! of the minister of public works, a nd of the 
~eport. obtamed from S~r John Fowler, it was thought desirable to 
1?vest1?"ate. as far as possible t~e claim of. electrical tramways to con­
s1derat10n,. m ord:r to ascertam whether m the construction of our 
tramways m the city the electrical system would be perferable to that 
of the cable. 

EXISTIN G CABLE TRAMWAYS. 

According to the evidence before the committee, cable tram ways, 
so far as they have been constructed, have proved profitable ; but they 

have been ve ry ex pensive iu construction, a nd to some txtent in work_ 
ing a nd ma intenance. 

(r.) Al North Short. 

T he North S ho re Cable Tramway is now paying about 4 per cent. 
the secretary o f the railway com missione rs states, if the cost of the land 
be left out of considerati on. Some of this land the commissioners 
could: if thought advisable , sel_I to recoup t he ~overnment for a large 
pa rt, if not a ll, of the expend iture upon land m connection with this 
t ram way, and consequently it is not o ut of place to set aside the cost of 
the la nd when considering the return which the tramway is making. 
T his tram way was an exce ptio na lly expensive line. It cost about £70,-
000-bet ween £20,000 a nd £30 ,000 of it was fo r land-and it is one 
and a half miles in length. The cost of wo rking the li ne is 2s. per car 
mile, a nd the earnings about 2s. 4d . The proposed tram way under the 
conside ra ti on of this committee would cost considerably less than the 
North Shore line in construction, the earnings wou ld be very much 
g reater and the cost of maintenance, in p roportion to the earni ngs, 
would be less. 

( 2.) In llfelbournt. 

Desirous of obtaining all the information availa ble wi th regard to 
the co~struction and wo rki ng of the ca ble tramwa y in Melbourne, the 
committee wrote to the Melbourne Tra mways Trust and the Melbourne 
Tramway & Omnibus Co. A t fi rst it was proposed that a secti ona l 
com_mittee b~ a ppointed to visit Melbo1:rne for the purpose of obtaining 
the m fo rmat1on wanted, but as the sectional committee could exercise 
no power under the P ublic W orks Act ou tside New South Wales a nd 
therefore , could not enforce the g iving of evidence in Mel bou:ne , i~ 
was conside red that a s much in for mation cou ld be obtained bv corres­
pondence as by a persona l visit, and the proposal t o send a sectional 
committee was , the refo re, not adopted. Letters were sent to the cha ir­
man of the Melbo urne T ra mways T rust , and the chairma n of the Mel­
bourne Tramway & Omni bus Co., aski ng them for information upon 
every point which it appeared to the com mi ttee was importa nt to a 
right understa nding of the tra mways in Melbourne, and though all the 
informa tion asked for 1vas not supplied, as the directors of the com­
pany considered it was not t o the interests of their shareholders that 
some of the questions as ked by the committee should be answered suf­
ficient was obta ined to prove that t he Melbourne tramways are' very 
successful in their operation ; that though the cost of construction has 
been lar ge , the cost of ma intena nce is com parat ively small, and that 
the pro.fits ar~ la rge and satisfactory. The cost of the roadway com­
plete, mcludm~ perma nent way, tunnels, concrete, etc., is given at 
£ 20 ,000 per mile ; the cost of cables £ 500 per m ile and the cos t of en­
g ines a nd machinery about ,£6,ooo per mi le. The cost of each centre 
of driving power has va ried , acco rd ing to the traffic and length of line, 
from £9,000 to £30,000. The cost of land for engine houses has also 
,aried very much. The engine houses have cost from £6,500 to£15,-
500. The total maintena nce per car mile the replies to the commit­
tee's questions do not give , nor is the percentage of profit realized on 
the tramways sta ted . T he directors of the com pany do not consider it 
advisable to give this information, but some idea of the pro fi t made 
may be obta ined fro m the report of the d irectors t o the shareholders, 
presented at the annua l meeting of the compa ny on August 29, 1890, a 
copy o f which report the secretary to the company forwarded to the 
commiftee. The bala nce sheet and profit a nd account shown in the 
report a re , t o June 30 , 1890, and the profi t, including £10,093 7s. 6d., 
carried forwa rd fr om the last year, a nd £ 2,13 7 os. 6d. from sales of 
freehold properties, is set down at £ 156,935 13s. 4d. From this four 
quarterly divide nds of 4 per cent. ~ach had been paid, amounting to 
£64,000, leaving £92,935 13s. 4d., a nd this it was p roposed to apply 
by a transfer to the rese rve fund of the profit on properties sold, £2,-
137 os. 6d. , a pa yment of a d ividend of 2s. per sha re, £ 80,000, and car­
rying forward a balance of £ 10, 798 12s. 10d. In addition to th is it was 
intended " t o make a fu rther issue of £160,000 shares without premium 
to the m embers of the compa ny, in proportion to their present inter­
ests, say, two new shares to every ten shares now held, to be allotted 
on application and payment of 10s. per share , placing them on an 
equal footing with existing sha res , carying di vidend~ fro m J uly 1 last." 
Mr. H. T. Jorda n, who has been treasurer of the Melbourne Tram­
ways Trust since the fo rmation of the t rust in 1884, gives the average 
cost. of constructing the cable t ramwa ys in Melbourne , includi ng track, 
engme . power, land, _buildi?gs, le~a l , ad mi nist rat ive and engineering 
expend iture , but not mclud mg rol ling stock, as £35,000 a mile. This 
cost of £35,000 may, he points out, seem heavv, but a large portio n of 
the amount ?as consisted of the ex pense of alterations for drainage, 
e t<;,, a ltera t10ns to gas a nd water pipes, and the widening of two 
bridges across the Yarra. Judging by results, he says, the t ramways in 
Melbourn~ ha ve g iven eminent satisfaction , and they have been very 
rem_unerat1ve . The Melbourne tram way system is carried out by two 
bod1es,the Melbo urne Tra mways Trust, com po~ed of the representatives 
of the municipalities in which the tram ways are la id, and the Mel­
bourne Tramway & O mnibus Co. The t rust constructs the tramwa ys 
borrowing money necessa ry to cover the cost ; the company takes th~ 
tramways from the trust on completion, and conducts the traffic a nd 
maintains the line~. From the earnings o n the tramways the company 
pays the trust the mterest , 4½ per cent. due on the loans obta ined for 
the construction of the lines, which interest amounts to £ 67,500 per 
annum, a nd for the first te n years of the company's pos~ession or lease 
of the lines , it pays the trust another 1½ per cent. as a contribution 
to a sinking fund , which amounts to £22,500 a year. During the sec­
e, nd ~en year? the compa ny pays to the sinking fund 2 per cent. extra, 
a n_d Ill the third ten years 3 per cent . extra ; all the time keeping every­
thmg connected with the t ramways in good running order. This 
money, so paid _by the compa ny . is invested by the t rust in municipal 
debentures, or m mortgages on city property, a nd it is computed that 
at the end of thirty years the mo ney will pay off the total cost of the 
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system and enable the tram ways to be handed over to t he municipali­
ties free of furth er expense except that of maintenance. T he lease to 
the company is fo r th irty years, and it will expire in 1916. 

(3)InAmerica. 

America has more largely adopted the cable system of t ramways 
than any other country, and it appears to have been profi table there. 
l\l r. l\laxwell Bury has given some of the most im portant evidence rel­
ative to cable tramways in America, and in addition to this evidence it 
will be found of advantage to read the correspondence between h im­
self and American railway and tramway a utho rities which M r. 
Bury has laid before the ~ommittee. Mr. Bury's evidence is pri nci pally 
based upon what he considers to be reliable information from America 
and he represents that cable tramways can be wo rked a t much less ex' 
pense than electric tramways. " The conclusion they have come to in 
New York," he says," is that cable t ramways can be worked fo r 2d. 
and in some instances 4d., a mile less than electric t ra mways" ; a nd h~ 
declares that cable tram ways are in g reat favo r in America and tha t 
they have held thei r gro und better than any other system ' that has 
been introduced. O n the autho rit y of a le tter to h im fro m Messrs. 
St_rong and Trowbridg e, of New: "." ork, he states tha t over seventy 
mtles of cable trams a re to be la id m New York Cit y , and this in the 
face of repeated trials, and the tremendous effort, of the e lectric people 
to introd~ce the elect~ic system. Mr. A. D. Mosstudd , secre tary to 
the American Cable Radway Co. of New York, writing to M r. Bury , 
on September 13, 1890, also bears testimony to the p rogress of cable 
tram~ays in New York in spite of the efforts made t o push fo rwa rd 
elect rical tram ways, and Mr. C. B. H olmes, president of the Chicago 
City Railway Co. has info_r med Mr. Bury, under date Oc tober 1, 1890, 
that cable tramways a re m variably found p referable to t ra mways of 
any other description under circumstances which require certainty , 
speed and economy. Where the travel is sufficient ly heavy to warrant 
the expense of building a cable line, the cable , he says, will do the 
work s? much more. cheaply a nd reliably tha t there is scarcely any 
c?l!1parison b~t ween It and the e lectric system. Mr. Tho w, during his 
v1s1t to A merica , fo und cable tram ways in extensive operation in Chi­
cago and San F ra ncisco, there be ing about thirty- fi ve miles of cable 
road in the fo r mer ci ty a nd ninety in th e la tte r. H e saw the m also in 
New York, Pit tsburgh a nd Denver. San Francisco is similar to Syd­
ney in respect of heavy grades, thoug h some of th e grad es upon the 
tram ways. there a r~ fa r steeper th an a nyt hing here. In ma ny 
places. 1 m 5¼ exists, and y~t th e average speed upon the San 
Francisco t r~mways generally 1s, allowi ng fo r stoppages , about seven 
and a half _mtles per hour . . Cable t ra mways have been in opera tion in 
San Francisco for seventeen years, and up to th e present there is no 
elect rical tramway there. In Chicago , also, the cable sys te m has bee n 
very successful. As far as Mr. Thow's observat ion went, whereve r 
cable t:amway~ hav_e been co nstruLted in America they a ppeared to 
have give n sat1sfact10n. l\lost of the original t ramways in A merica 
were wor ked by horse tract ion , and the extensive ch ange which has 
taken place from h~rse tramways to tramways on the e lect ri cal princi­
ple has been due chiefly to the smalle r cosc of constructing an e lectrical 
tramway compared with tha t wh ich has to be incurred in th e construc­
tion of a cable tra m way. In no instance, as fa r as Mr. Thow could 
learn, had a cable tramway in operat io n in America been converted 
into 1;n electrical t ra mway .. T he fi rs t cost of laying do wn a cable t ram­
way 1s great ; but tha t hav mg been incu rred, the cost of maintenance 
does no~ appear to be higher than that of other tramwa y systems, and 
the se rvice performed by the cable t ramway is , as a rule uninterruoted 
and thoroughly sat isfactory. ' • 

ELECTRICAL TRAMWAYS. 

Evidmu as to Electrical Tramways. 

7. The evidence which has been before t he comm ittee with refer­
ence t~ electrical tramways will be found somewhat voluminous, but 
the ~ubJect _w~s regarded of ~uch imp;>rtance as to just ify the commit­
teem ~btammg the fullest tnf<;>rmat1on upon it available. Sir J ohn 
Fowler s report, though conveymg a good general idea of the different 
systems of electrical tramwavs in operat ion, was not su ffi cient to ena­
ble the committee to come to a decision in the matter , a nd the evi­
dence of wi~nesses in_the position of ~xperts who had had a recent per­
sonal acquamtance with the construction a nd manage ment of electrical 
tra_mways, was regarded as a very important pa rt of th e inq uiry. This 
evidence, supplemei:ted bf ~he report.of the officer of th e ra ilway de­
partme.nt who specially VIS)ted America, though it does no t give in­
forJ:11at10n upon all essential matters connected with the electrical 
t ra~ w1;ys, will be found to very fully explain many po ints of interest 
which m any _proper consijeration of these tramways it is necessar y 
should be rightly understood. So far as the commictee have been 
able to do,_ they ~ave ob_tain~d information on every po int important 
to be ~ons1dered m an mqmry as to the superiority o r oth erwise o f 
electrical tramways over those worked with the cable, or dS to the ad ­
vantages or other wis~ o~ constructing electrical tramways in the streets 
of Sydney. The principal heads under which the committee have 
sought information respecting these tramways may be stated a s fol­
lows: 

(a) The nature of electr ical tramways. 
(b) How they have progressed in construction. 
(c) Cost of const ruc t ion. 
(d) Cost of working. 
(e) Extent to which they have been profitable. 
(/) Probable position of these t ramways in the futur e. 
(g) Their suitableness or unsuitableness to the route of the p ro­

posed tramway. 

Naturt? of Electrical T ramways. 

(a ) An electrical tramway, described in general terms , is a tram­
wa y which finds its motive power in electricity g enerated at an estab­
lished sta tion, when necessary machinery has bee n erected and con­
veyed to the ca rs by wires which may be suspended over the cars or 
placed in a conduit o r groove under th em ; or by what are called ac­
cur~ula tors , which a re first charged with electricity at the generating 
sta t10n and then placed in the cars. The principal kinds of electric 
t ra mwa ys in operation a re : 

(1.) The conduit system (as at Blackpool, England). 
(2.) T he accumula tor system (as at Barking, England). 
(3.) The overhead wire system (as shown in the systems known as 

the Thomson-H ouston and the Sprague). 
The re a re so me other descriptions of electrical tramways in exist· 

ence, but in co mparison with the three kinds mentioned they are of 
little importance. 

In England , Sir John Fowler states in his report, there are, 
broad ly speaking, two syste ms of electrical tramways in use, applica­
ble to street traffic. One of these is that of underground conductors 
( without accumulators ) to convey the electric current from the generat­
ing station to the motors on the cars ; the other is that of accumulators, 
charged at a generating station by fixed plant. The first of these 
syste ms is in operation at Blackpool and N orthfleet, and the second at 
Barking a nd Birmingham. The Blackpool and Northfleet tramways 
ha ve been in operation for some years, and have been a commercial 
success, inasmuch as a iair return has been paid on the invested capi­
ta l , but Sir John Fowler points out that they have not been adopted in 
o th er English towns, and th erefore cannot be said to be regarded with 
fa vor g enerally ; a nd "though well worked out electrically" he does 
not consider them applicable t o a city like Sydney. The accumulator 
syste m is specia lly suitable , Sir John Fowler states, for introduction 
on a n ex isting tramway, as it involves" no alteration in the permanent 
way or stree t surface, no la rge outlay of capital beyond the generating 
sta tion and accumula tors, and no interference with existing street 
tra ffic." This accumutator system, as carried out at B,irking, is the 
only system, so far as English experience is concerned, which, in his 
opinion, furni shes a bas is for ad option in Syduey. At Barking the 
system has been in operation for the last four or five years ; at Bir­
mingham for less than one year. Improvements in accumulators, Sir 
J ohn F owler says, a re continually being made, and he anticipates with 
some confidence the introduction of storage batteries considerably 
superior to any existing type. He is of opinion, however, that in the 
matter of e lectric traction for street tra mways, America is much in 
ad va nce of Eng la nd, and this advancement is due mainly, if not 
wholly, to th e adoption of overhead wires from which the electrical 
po wer is conveyed to the cars. The overh ead wire system of electrical 
t ra mways is in o pera tion extensively in some of the principa! cities and 
to wns of the United States. The wires , generally about three­
ten ths of a n inch in diameter, a re suspended fro m insulated cross wires 
placed 125 ft. a pa rt a nd stretched from the to ps of two poles, or it may 
be iron posts twenty feet high, one on each side of the road, the cross 
span hav ing a de fl ecti on of two feet. In some instances the wires are 
suspended fro m brackets instead of from i;ross wires. The electricity 
is cond ucted fom the wire to a moto r benea th the ca r floor, by means 
of a leve r or pole on the roof of the car, this lever holding a grooved 
pulley or t ro lley firmly against the wire. By this method the electricity 
passes from the wire to the lever, and thence through the motor, where 
the e lectrical po wer is directly applied to the propulsion of the car, to 
the ea rth, the wheels and running gear acting as conductors. As the 
rails furnish ample conta<.:t, the return is made through the earth after 
the manner of o rdina ry telegraph circuits . The trolley wires are held 
in positio n ove r curves in the trac k by means of guy wires, and the 
trolley lever o r pole, being sufficiently flexible, conforms to the lateral 
move ments necessary t o kee p the trolley in contact with the overhead 
wire while the car is rounding the curves. A change of route, or the 
running of the car from one track to another, is managed by having 
at all bra nches of th e tra mway switches of the ordinary kind in the 
track and switches se rving simila r purposes in th e wires overhead, so 
tha t the t ro lley wheel runs in the same direction as the wheels of the 
car. Two a ttendants, o r conductors , travel with each m otor car-one 
to collect ticke ts a nd fares, a nd th e other to drive, the driving being 
very easily managed by the use of brake ,ha ndles. The different 
descript ions of electrical tramways can be very well understood from 
deta iled informatio n, with illustrations from ph otographs and engrav­
ings, published with this report as an appendix. 

Ho w E lectrical Tramwa ys Have Progressed in Construe/ion. 

(b) At the end of 1889, a ccording to Sir J ohn Fowler's report, 
th ere had been constructed in the United Sta tes by the two principal 
electrical tra mway compa nies, 106 electrical railroads, with 636 miles of 
track, and 1,063 motor cars; and eighty-six oth er roads , representing 
a mileage of 217 miles, were under contrac~ a nd construction. At the 
date of Mr. Tho w's visit to A merica, between December , 1890, and 
February, 189 r, there were a t work and under construction or transla­
tio n 320 roads , representing 2, 800 miles of track and 3,860 motor cars. 
In 1885 th ere were three electric roads in operation, with seven and a 
half miles of track, and thirteen cars. A la rge proportion of chese 
electrical tra mways are converted horse tramwa ys; very few, probably 
none of any importance, are converted cable tramways. 

Cost of Construction. 
(c) The cost of constructing an eler.tri cal tramwa y on the overhead 

wire syste m, which is the system co mmonly ado pted in America, can· 
not be give n very definitely. Mr. Thow, in his report, states that 
"for Sydney, where the poles would have to pass through existing 
pave ment s , the expenditure for overh ead a pparatus of the best class 
would probably reach £ 1,400 per mile," the cost of track and of pro-



THE STREET RAILWAY JOU RNAL. 4 1 3 

viding eng ine power, cars, etc., de pend ing upon the circumstances 
connected with the locality whe re the tramwa y is to be constructed, 
and the magnitud e of the installation a nd traffic to be dealt with. S ir 
John Fowler estimates the cost, by making use of the rails at prese nt 
laid down in Sydney, anti ha ving a service o f one ca r every fiv e min­
utes, at £5,500 pe r mile of double track ; but Mr. J>. Bedford Elwell, 
in the belief that the traffic in Sydney would require two cars e ve ry 
four minutes in a large portion of the syste m, states the cos t of con­
struction, "doubling all exce pt the overhead wires ," a t £9 ,800 per 
mile. The track itse lf is little o r no differe nt fro m that of other tram­
ways. The cost of construction o n the conduit syste m, which Mr. 
Elwell favors for heavy traffi c in Sydney- though under furth e r exa mi­
nation he somewhat modified this view- would be, he is of o pinion, 
about £3,000 or £4,000 a mile, including everything ; and according 
to Sir John Fowler £4,000 or £ 5,000. In the total outlay the expen­
diture upon the conduit syste m would be, Mr. Elwell states, about 30 
per cent. more per mile tha n the to tal co~t of the overhead line, or 
abom £8,000 per mile. A s opposed to this, Professor Threlfall is o f 
opinion that the cost of an e lectric system with underground co nduc· 
tors would be about the same as that of the cable system, as in each 

-system there would be about the same care nece~sary to arrange the 
conduit and place the wire satisfactorily. Mr. Gustave Fischer of the 
tramway construction branch, department of public works, gives the 
cost of laying down the permanent way for an electric line, on the 
overhead system, along the route of the proposed cable tramway, 
including the erection of wires and posts, at about £30,000. The same 
weight of rails, he states, is as necessary for the electrical system as 
for the cable or the locomotive svstem, and then there is the additional 
expense for wires and posts , which he considers would be about £1,200 
a mile. The total cost of an electrical tramway along the route pro­
posed, with complete equipment, would be, he estimates, £60,000, as 
compared with £80,000, the estimated total cost of the cable tramway. 

Cost of TVorking. 
(d) Various statements have been made to the committee as to 

the cost of working electrical tramways, but no evidence has been given 
or information laid before them sufficient to show conclusively what 
this cost of working is, and so far as they have been able to ascertain, 
it is, in the present condition of electrical tramways, very difficult to 
get accurate information on this point. This difficulty is said to be 
due to the circumstance of the companies controlling the electrical 
tramways in America being subject to the municipal authorities of the 
localities in which the tramways are laid. A provision in the agree­
ment between the municipalites and the companies requires the latter 
to reduce the fares upon the tramways, immediately a certain rate of 
profit has been reached, and to avoid this reduction the companies are 
said to conceal the actual profits made, and consequently the actual 
working expenses incurred. Mr. Gustave Fisher, who has given con· 
siderable attention to the subject, states that electric cars could be run 
in Sydney for 6d. a car mile, and he estimate that the annual cost 
of the electric system for motive power and car repairs would be about 
£6,000 less than for a cable tram, while the permanent way repairs 
and maintenance, and the cost of conducting traffic, would be about 
the same as for the cable system. According to this, £6,000 would be 
saved annually by adopting the electric system, besides the saving in 
the cost of construction and in interest. The cost of working an elec­
trical tramway increases as the time interval between the running of 
the cars is extended. Mr. P. Bedford Elwell agrees with Mr. Fischer 
in his estimate of working cost; .Hr. Elwell giving it as "between 
5d and 6d., as nearly as possible." 

Extent to which Eleetrical Tramu•ays Have Proved Profitable. 
(e) The same indefiniteness which surrounds the matter of working 

cost attends the question of profitableness. Nothing has been before 
the committee to show them free from doubt that the electrical tram­
ways in America have been worked at a satisfactory profit. It is right 
to say that the information given or produced by some of the wit· 
nesses examined, leads to the inference that the tramways have been 
profita~le, but there is nothing before the committee which directly 
shows tt. Professor Threlfall, who spent some time in the United 
States examining the electrical tramways, never heard, he says, of an 
electrical tramway there which paid a dividend; but he was informed 
that the stock of the companies had gone up in value, That, he ad­
mitted, might happen without a dividend; but, as already stated, the 
plea put forward for not publishing particulars of dividends or work­
ing expenses is the fear that it may lead to the companies being des­
poiled Ly the municipalities. Mr. Thow, i11 his recent visit to America 
met with the same difficulty experienced h;' Professor Threlfall. H~ 
?btaine_d copies _of published statements by various companies concern­
mg thetr operations, but they are not sufficiently explicit to afford the 
information required. 

Probable Position of Electrical Tramways in the Future. 
(/) Judging from the manner in which the number of electrical 

tramways in America has increased, and from evidence which shows 
th.at efforts _are constantly being made to effect improvements in elec­
tncal tractt~n, there appears to be every probability that electrical 
tra_mw_ays will be an assured success in the future. The principal 
obJecttons at present to the system which is most in use are the un­
sightliness and inconvenience of the overhead wires. While the over­
head ~ire system is the easiest and cheapest to construct and to work, 
the wires and poles necessary in connection with it are in many in· 
stances a blemish in the general attractiveness of streets or roads and 
a~ _obstruction to many of the operations carried on in large tow~s or 
ctttes. In crowded narrow streets they may be a source of consider­
able danger. If :i, desirable method be discovered by which these wires 
:3-nd poles ~ay disappear and be replaced by wires laid underground, or 
tf the electncal tramway on the accumulator principle should be so im-

proved that the we ight ,)f t he accumulators would be materially re­
d uced , the pe rmanent success of electrical t ramways is certain. Both 
these g reat improvements o n the present sys tems arc possible. Theo· 
ret ically the accumulator syste m is preferable to a ll others; practically, 
in consequence of the enormously heavy accumulators that have to be 
carri ed in the cars, it is a t present a fa il ure. Professor Threlfall docs 
not see much ma rgi n for improve ment in the efficiency of the electrical 
mac h inery, but there is, in his opinion, roo m for improvement in the 
mechanica l deta il:. of the machinery, a nd in the means of ca rrying the 
curre nt to the poi nt whe re it is to be used. H e men tio ns a new sys­
tem with which a considerable amount of success has lately been ob­
tained in experi ments made. I n this the t rack is laid with a thi rd or 
central rail, thi s th ird rail being put down in sections of such le ng th 
that the greates t number o f sec ti ons that can be connected by the elec­
trica l current with the ca r a t o ne ti me arc shorte r tha n the leng th of 
the car. The electric current passes to the car through the th ird rail 
from a conduit und e r the t rack, but having no opening, and this pas­
sage of the elec trical po we r is e ffected by means of a magne t ca rried 
by the car. As the ca r passes a long the rails the magne t a ttracts a 
strip of iron a ttached to the conducto r , making a contact with that por­
tian of the rail, but with no othe r. M r. T how, in his report says , re­
garding impro\'ements in electri cal t ramways g ene rally, tha t" we may 
confidently indulge the h ope tha t in a few years improve ments in de­
tails will be made to an exte nt which wi ll g reatly reduce both first cost 
and maintenance. Already ," he sta tes "the T ho mson-H ouston com­
pany has produced a new motor which has o nl y one reduction or arma­
ture speed, with o ne set of toothed ~earing instead of two. The arma­
ture runs at half the speed of the present ty pes, and its a rrangement is 
simplified so as to permit mo re perfect protection of the machine r y 
from dirt . and more perfect lubricati on of the pa rts subject to the 
greatest wear and tear." And he anticipa tes tha t im portant improve­
ments will follow in other channels. 

Suitablemss or Other w ise of an Electrical Tramway for King Street 
and TVilliam Street to Ocean Stred. 

(g ) The question of the suitableness or o ther wise of a n e lectri cal 
tramway for the streets, th roug h which lies the route of the proposed 
cable tramway, re ferred to the committee by the Legislative Assembly 
for consideration, de pends principally o n the na ture of King S treet. 
That street is so crowded with traffic that many pe rsons can be fo und, 
and some were among the witnesses exa mined by the committee, who 
doubt the advisableness of laying down there a tramway of a ny de­
scription; but when. in additio n to the objecti on o n the ground of 
traffic, there is that of increasing the number of posts and ove rhead 
wires, the prospect of an electrical tramway in the stree t provi ng satis­
factory is very doubtful. The posts to susta in the wires for the tram­
way would have to be placed either at the edges of the pavements or in 
the middle of the street. If they were placed at the pavement edges 
they would i-nconveniently increase the number of posts already there , 
and possibly the wires would interfere with the overhead telegraph a nd 
telephone wires. If the posts were placed in the middle of the stree t. 
or anywhere in the street between the pavements , they would probably 
seriously interfere with the passage to and fro of horses and vehicles. 
William Street is better adapted for an electrical tramway on the over­
head wire system, because the traffic in that stree t is comparative ly 
small; but in William Street (as in one part of King Street) there is a 
steep ascent, which it has not been satisfactorily shown a tramcar 
loaded with passengers, and mo\·ed by electrical power; would be a ble 
to ascend at an appreciable speed. The narrow streets, called Willi a m 
Street North and William Street South, beyond Willia m Stree t , would 
also present obstacles to the satisfactory working of an electrica l t ra m­
way, and it is only aloug the wide and not much frequented road which 
passes Rushcutters' Bay and extends to Ocean Street , Woolla hra, where 
the space and absence of traffic and steep grades would make the suc­
cess of a tramway on the overhead wire system probable. 

MATTERS OF I l\ lPORTANC E O UTSIDE TH E I MMEDIATE I NQU I RY, 

Some Oth,r Points of Importa nce in the E i idence. 
8. Some points appear in the evidence which a re of impo rta nce in 

relation to the subject of tramways generally, but a re not such a s are 
necessary for the committee in the present inquiry to deal with in a ny 
way other than by drawing a ttention to the m. The questi on of leavi ng 
tram construction and working to priva te e nterprise is one matter , the 
idea in the Municipal Council of Sydney that the council should re­
ceive some share of the profits from tramways laid down in the streets 
of the city as compensation for the cutting up of the streets is a nother ; 
and a third is the question whether any tram construction shou ld be 
carried out before the extension of the railway into the city , a nd a site 
for a new central railway terminus has been de termined. These and 
other matters of some prominence, upon which the committee do not 
consider it their duty to express an opinion, will be found referred to 
in different portions of the evidence, and will repay perusal. 

DECISION OF THE COlll l\llTTEE. 

As the result of a careful consideration of the whole of the evidence 
which has been before them, the committee have decided, by seven 
votes to five, to recommend to the Legislative Assembly the con· 
struction of the proposed cable tramway. This decision has been 
arrived at mainly for three reasons : Because the majorit y of the 
Committee regard King Street as unsuited for a n electrical tramway 
on the overhead wire system; because, notwithstanding the number oi 
electrical tramways in America , and the testimony given in their fav o r, 
they consider these tramways to be still in th~ stage o f experiment , o r 
that at least they have not yet reached that point of development which 
would justify their introduction on this route; and because cabl e tram­
ways are a proved success both in capaci ty to deal with a la rge tra ffic 
and in paying satisfactory profits. The grounds upon which they re­
gard King Street as unsuited for the overhead wire system have a lready 
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been mentioned. The opm1on that electrical tramways are not yet 
sufficiently developed to justify their use along this route is based upon 
the incompleteness of the information obtainable as to the cost of 
working them, the amount of profit made, and their power to success­
fully deal with a heavy traffic over steep grades. An examination of 
the evidence given by witnesses who have appeared before the com­
mittee, and of information afforded in appendices to the evidence, will 
show that while many statements as to cost of working are given, they 
are not of that character which would cause them to be accepted as 
absolutely reliable, and they are greatly inconsistent with the results 
shown in the operations of the electrical tramway between Randwick 
and Waverley. That tramway, constructed under the direct supervision 
of officers connected with the Thomson-Houston company of Amer­
ica, on plans specially obtained from that company, and operated upon 
by electrical engineers in their service,with electrical machinery and cars 
manufactured by the company, has not been a success. Though no ex­
pense was spared in connection with the experiment, and every opportu­
nity was afforded the Thomson-Houston company to make the t ram­
way succes5ful, it has not reached expectations either in regard to ca­
pacity for dealing with traffic or in reasonable cost of working; and the 
noise and motion of the cars have been subjects of comment. On 
these points the evidence of the locomotive superintende nt of tram­
ways, and a return furnished by the secretary to the railway commis­
sioners, and published in the appendix, will be found interesting. The 
grade on this experimental line is in one place as high as I in 17. 
Some explanation of the failure of the line may be fo und in the evi• 
dence of Mr. Gustave Fischer, to the effect that the machinery is 
underpowered. Mr. Thow, in his report concerning his observati ons 
in America, says that no doubt need be entertained as to the power of 
electricity to mount grades of I in 12, but from what he could learn it 
had not been thoroughly proved by any direct experience that elec­
tricity was able to move over such grades "a sufficient load at a suffi­
cient speed to satisfy every commercial requirement in Sydney." The 
point of the whole question, he says, " is a multiple of speed a nd 
weight, because on these depend the popularity of any tramway sys­
tem, and it seems to me we have to settle that point definitely for our­
selves." He therefore suggests " that a n experimental line be laid 
over I in 12 grades in Sydney, and that bogies fitted with motors of a t 
least fifteen horse power may be obtained to sui t one of our existing 
car bodies, so that the point in question may be exhaustively worked 
out." If the result of this experiment should be successful, then he 
would favor electrical instead of cable traction for Sydney. The com­
mittee do not consider it advisable either to go to this expense or to 
await the time that would be occupied in this second experi ment be­
fore closing their inquiries respecting the proposed cable tramways 
referred to them. The third reason which has influenced the com­
mittee in their decision with reference to the tramway now under con­
sideration is the great success which has attended the operations of 
cab le tramways. In this r~gard the cable tramways of most import­
ance are those of Melbourne. The system in that city is undoubtedly 
successful in meeting the requirements of a large traffi c, and in paying 
large dividends. What those dividends are cannot be precisely stated ; 
but there is sufficient evidence to show that they are considerably more 
than ordinarily is regarded as satisfactory. In America, also, not­
withstanding the extension of the e lectri cal tramway syste m, the cable 
tramways appear to hold an unassailed and satisfactory position; and 
in the vicinity of Sydney, at North Shore, a cable tramway has proved 
itself fairly satisfactory in spite of many difficulties. Cable tramways 
are undoubtedly more expensive in first cost than electrical tramways, 
but this first cost may, it now appears, be materially lessened by re­
ducing the size of the tunnel in the roadway in which the wire cable 
runs; and in the expense of working the two systems there appears to 
be little, if any, difference. The reduc tion in the size of the tunnel for 
the running of the cable is indicated in evidence relating to an improved 
method of cable tramway construction recently patented by the en­
gineer connected with the tramway system in Melbourne, by which 
improvement a saving in cost of construction· will be effected, it is 
stated, of no less than £7,000 a mile. Mr. Thow considers electrical 
tramways to be safer than cable tramways, but the evidence generally 
does not support this opinion. 

Further Evidence in Support of Cable Tramways. 

IO. Since the decision of the committee in this inquiry, and in re­
lation to the proposed tramway through George, Pitt and Harris 
Streets, Sydney, further evidence has been given by Mr. H. T. J orJan, 
treasurer of the Melbourne Tramways Trust, on the subject of cable 
tramways, and this further evidence supports the opinion of the com­
mittee that the proposed tramway from King Street, via William Street, 
to Ocean Street, should be constructed upon the cable, as preferable to 
the electrical system. He states that the working expenses of the 
cable system will probably be less than those of the e lectrical system. 

-----➔•------

ACCORDING to L e Journal des Transports, the General 
Omnibus Co., of Paris, who opera te both street cars and 
o mnibuses are about to make a series of experi ments in 
electric traction on several of their street railway lines, 
with a new type of accumulator. If these experiments 
give the results expected the system will be ex tended. 
The company also contemplate the installation of a num­
ber of compressed air motor cars on several of their lines. 
Construction upon these motors has been commenced 
and permission has been obtained from the municipalities 
for their use. 

Bookkeeping and the Classification of Street 
Railway Accounts. 

From Advance Slzeets of "Street Railways" (Trams). 

Bv C. B. FAIRCHILD. 

[COPYRIGHTED,] 

\Vhatever benefits may accrue to a community from 
the existence of a street railway, the prime motive with 
the projectors and operators is revenue, and every means 
that tends to increase the net income should be carefullv 
considered. No department of the service is more impo;­
tant or more responsible for securing this desired end 
than the accounting department. Any neglect in prop­
erly organizing or conducting this department will be 
as fatal to the financial success of a street railway com­
pany as would neglect in the operating department. Aside 
from matters relating strictly to the accounting for every­
thing received, the accounting department incidentall-y 
gains considerable statistical information relating to the 
exac t nature and extent of the numerous labors per­
formed and the precise cost of movements, which fur­
nishes the best obtainable data from which to rate the 
degree of skill and economy exercised in each depart­
ment, and by each class of officials and employes. In 
order to properly conduct it, an efficient clerical force 
is necessary, and the work should be done in accordance 
with proper rules and regulations, and the items should 
be combined and condensed as much as possible. In 
order to assist in this direction the following analysis of 
accounts is presented (see next page), which is based on 
the requirements of the Railroad Commissioners of the 
State of New York, under which all the street railway 
companies of the state are required to make annual 
reports t o the Board. The requirements of other states 
may vary, but the same basis of division under different 
heads, and the same system of keeping accounts can be 
used, whatever the local requirement or personal fancy 
may be. 

The following notes may be added in explanation 
of the analysis. They indicate the individual accounts 
that should be carried to the various headings. 

3. COST OF ROAD AND EQUIPMENT. 

1. SUPERINTENDENCE AND GENERAL ExPENSEs.-To 
include salaries and personal expenses of general officers 
and superintendents, with their respective assistants and 
clerks, furniture, stationery, fuel and other office supplies. 

2. ENGINEERING.-To include wages of engineers, 
draughtsmen and assistants, with office and other ex­
penses. 

3. RIGHT OF W AY.-To include cost of obtaining fran­
chise, salaries and expenses of agent in securing consents, 
with all payments for right of way. 

4. R EAL ESTATE AND BUILDINGS.- To include cost of 
all real estate and buildings used exclusively for railroad 
purposes, together with all necessary furniture and fixt­
ures. 

NoTE :-All real estate not so used slzould be charged, as 
an investment, to an account kept for tlzat purpose. 

5. RoAD BED AND TRACK.-To include the cost of 
preparing the foundation, cost of all material and labor of 
distributing and laying same, including paving and wir­
ing. 

6. OVERHEAD CoNSTRUCTION.-To include cost of 
poles, wire and insulating devices with expense of placing 
same. 

7. ROLLING STOCK.-To include the cost ·of cars and 
trucks built or purchased, cost of grips, motors, wiring, 
trolley, switches, furnishings, etc. 

8. AUXILIARY APPLIANCES.-To include cost of snow 
plows and sweepers, with electrical equipment or grips 
for same, wagons and other vehicles. 

9. PowER PLANT.- To include cost of engines, boilers, 
cable winding drums, pit machinery, tension devices, gen­
erators switchboards, shafting, belting, cranes, founda­
tions, _pumps, piping and labor of securing all in posi­
tion, with heating and lighting appliances. 
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10. CABLE AND CARRY ING SH EA VES.- To include cos t 
of wire ropes, with carrying and terminal shea ves a nd 
placing the same ready for operation. 

4. INC OM E. 
I. EA RNINGS. 

a. From Passengers.-To include cash receipts for 
fare a nd sale of tickets. 1 I. REPAIR SHOPs. - To include cost of iron working 

and wood working machinery, tools and power, if it is in - b. F rom Express and llfail.- To include re turns for 
transporting fre ig ht- ex press or mail. 
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6. Fixed Charges. 

L 7. Balance Sheet. 

r. Superintend e n ce a nd 
general expenses . 

2. Engineering. 
3. Right of way. 
4. Real estate and build 'gs. 
5. Roadbed and track. 
6. Overhead construction. 
7. Rolling stock. 
8. Auxiliary appliances. 
9. Power plant. 

IO. Cab I e and carry i n g 
sheaves. 

Ir. Repair shops. 
r 2. Additions and better­

ments. I ,. Earnings ............. . 

l 2. Other sources ........ . 

( r. Miscellaneous ......... . 

2. Transportation ........ . 
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c. F rom Adz1ertising.-To includ e receipts for ad ver­
tising in cars, b uild ings or o n t icke ts. 

2. OT HER SOURCES. 
a. Sale o.f 11.fanure, Old 11.faterial and Disabled Ani­

mals.-T o includ e receip ts from the sale of worn out 
animals, old materials a nd manure. 

NOTE. Receip ts .from tlzese sources may be credited, i.f pre­
.ferred, under " Operating Expenses" to tlze account to wlzich 
tlze ne'w material p urclzased to replace tlze old is charged. I .f 
tlze old material i's not sold or replaced it may be debited to 
tlze " Supply" account and when used again or sold this account 
slzould receive credit .for the same. 

Passengers. 
Express and mail. 
Advertising. 
Sale of manure, old material, and dis-

abled animals. 
Interest and rents, 
Surplus of previous year. 
Salaries of general officers and clerks. 
Office service and supplies. 
Insurance. 
Legal. 
Injury to persons and property. 
Contingent. 
Franchise account. 
Car service. 
Car barn. 
Lubricants and waste .......... ... ... . 
Supplies. 
Wrecking, sanding, sweeping and clean­

ing of conduits. 

J r For cars. 
1 2: For power house. 

6. Stable and power house. 
7. Provender and fuel. 

3. Maintenance of way and { 
structures. 

I. Repairs and renewals of r'dbed and track. 
2. Repairs and renewals of overhead wire . 
3. Repairs and renewals of buildings, 

docks and wharves. 
I. Repairs and renewals of cars and vehi­

cles. 
2. Repairs and renewals of cable sheaves 

and grip dies. 
3. Repairs of harness and stable equipment. 
4. Horse shoeing. 
5. Renewals of horses and mules. 

l 

4. Maintenance of rolling 
stock and power 
equipment. I 6. Repairs of electric car equipment. ..... 

Motor armature. 
Gears and pinions. 
Trolleys. 
Miscellaneous. 

f 
I. Interest. 
2. Rent. 
3. Taxes. 

l 4. Franchise charges. 

r ,. Assets ............... . 

l 2. Liabilities ........ . ... . 

l 7, Repairs of power plant. ............. . 

8. Tools and machinery. 
9. Miscellaneous. 

Steam. 
Cable. 
Electric. 

r. Cost of road. 
2. Cost of equipment. 
3. Real estate and buildings. 
4. Stocks and bonds. 
5. Franchise. 
6. Other permanent investments. 
7. Cash on hand. 
8. Bills receivable. 
9. Open accounts. 

IO. 

II. 

12. 

13. 

r I. 
2. 

Supplies. 
Sinking fund. 
Sundries. 
Profit and loss (surplus). 
Capital stock. 
Funded debt. 

I 3. Interest due and accrued. 
~l 4. Dividends unpaid. I 5. Audited vouchers. 

6. Pay rolls. 

7. Open accounts. 
8. Bills payable. 
9. Sundries. 

IO. Profit and loss ( deficit). 
r r. Deficit of previous years. 

dependent of the power plant, and the expenses of set­
ting the machinery and appliances 

12. ADDITIONS AND BETTERMENTs.-To include such 
expenditures as actually increase the construction or 
equipment, and such expenses for renewals or repairs as 
exceed what is necessary to make good any deprecia­
tion of road and equipment. 

b. Interest and Rents.-To include receipts for inter­
est on secunt1es or loans and receipts for buildings, 
grounds, leased lines or tracks, and powerleased to other 
parties. 

c. Surplus o.f Previous Y ears.-To include the net in• 
come, less the payments made therefrom on the business 
of the previous year. 
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5. OPERA TING EXPENSES. 

I. l\IISCELLANEOUS. 
1. SALARIES oF GENERAL OFFICERS AND CLERKS.-To 

include salaries of general officers, heads of departments, 
division superintendents and wages of their respective 
assistants and clerks. 

2. OFFICE SERVICE AND SuPPLIEs.-To include the 
expense of heating and lighting the general offices, wages 
of porters, messengers, advertisi ng, printing of blanks, 
tickets and circulars, stationery, blank books, tools, etc. 

3. INSURANCE.--To include cost of insurance on any 
property used for railroad purposes, cost of guarantee 
against accidental bodily injuries or death of employes, 
passengers and the public, cost of conducting employes' 
mutual aid association, including· expense of collections. 

NOTE. Im11ra11ce on property other than that used .for 
railroad purposes shoult! be charged agai11st the property in­
sured. The cost o.f guarantee may be charged to "Injuries to 
Perso11s and Property," 1/ pre.fared. 

4. LJ<:GAL.-To include salaries, fees and expenses of 
attorneys and all legal expenses of every kind. 

NOTE. A portion o.f legal expemes may be divided up be­
tween" I11juries to Perso11s and Propert;·," "Real Estate" or 
"Franchise" as the serz,ices are rendered." 

5. INJURIES TO PERSONS AND PROPERTY.-To include 
payments made for damages to or destruction of prop­
erty (not belonging to the company), for persons killed 
or injured, wages of the employes while disabled, medical 
attendance or any other expenses (except legal) incident 
thereto. 

6. REl\lOVAL OF SNow AND lcE.-To include cost of 
labor, salt and other expense incident thereto. 

7. CoNTINGF.NT.-To include any miscellaneous ex­
penses or rents incurred exclusively in the operation of 
the road for which other provision is no made. 

8. FRANCHISE AccouNT.-To include cost of repav­
ing streets, over and above the repairs to pavements, 
which are chargeable to maintenance of way .. 

2. TRANSPORTATION. 
1 CAR SERVICE.-To include the wages of all men 

employed on or about the cars while in service, chief 
conductor, inspectors, starters, with their respective aids. 

2. CAR BARN.-To include wages of barn foremen and 
all persons employed for shifting, cleaning or inspecting 
cars, tools for same, cost of heating and lighting barns and 
sheds. 

3. LUBRICANTS AND \VASTE.-To include oil, grease, 
tallow and other lubricants, and waste employed on the 
journals of cars and motors, and on the engines, shafting, 
winding drums, generators and pumps in the power 
house and on the rope and carrying pulleys. 

4. SuPPLIES.- To include such supplies as are not 
charged to repairs, such as conductors' punches and port­
able registers, flags, lanterns, switch sticks, etc. 

5. \VRECKING, SANDING, SWEEPING AND CLEANING CoN­
DUIT.-To include the cost of replacing derailed cars 
and removing obstructions and wrecks, with the wages 
of men employed especially for this service, and cost of 
tools. Cost of sweeping track, cleaning conduit, sand 
ing track from car or by special means. 

6. STABLE AND PowER HousE.-To include the wages 
of foreman, engineer, electrician and all employed in and 
about the stable or power house. 

7. PROV ENDER AND FuEL.-To include the cost of 
feed and the labor of grinding, cutting and preparing for 
use, and cost of bedding, medicine and veterinary services. 
Cost of fuel employed in the power house, with freight 
charges on the same, water rates and cost of pumping. 

3. MAINTENANCE OF \\'AY AN D STKUCTUR ES. 
I. REPAIRS AND RENEWALS OF ROAD BED AND TRACK.­

To include cost of all material and tools (rails, ties, pav­
ing blocks, sand, etc.), with the C')St of labor, (wages of 
roadmaster, foreman and laborers) in maintaining, repair­
ing and placing new material for track, joints, switches, 
bonds and supplementary wire, and tracks in buildings. 

2. REPAIRS AND RENEWALS OF OVERHEAD CONSTRUC­
TION.-To include cost of repairs and renewals of poles, 
all wires and all suspension and insulating appliances. 

3. REPAIRS AND RENEWALS OF BUILDINGS, DOCKS AND 
\~HA_RvE~.-To include cost of all material and expense of 
d1stnbut111g same, and all labor performed in repairs of 
offices, stables, stations, buildings, scales, car and repair 
shops, P<;nver house and any other buildings, turntables, 
cranes, pits and wharves. 

N~nE. Repairs to buildi11gs or other property 11ot used 
.for railroad purposes are to be charged agai11st the property. 
4. l\lAINTENANCE OF ROLLING STOCK AND POWER EQUIPMENT. 

I. REPAIRS AND RENEWALS OF CARS, SWEEPERS SNOW 
PLows AND OTHER VEHICLES.-To include cost of ma­
terial and labor in repairing, renewing or rebuilding cars 
and appurtenances belonging thereto, such as trucks 
grips, brakes, journal boxes, springs, scrapers, pilots: 
sand boxes, signs, wheels and axles. Cost of new cars 
purchased to make good any depreciation. 

2. REPAIRS AND RENEWALS OF CAHLES, GRIPS, DIES 
AND SHEAvEs.-To include cost of ropes, splicing and 
placing the same in line ; cost of lining and renewing 
carrying pulleys and terminal sheaves. -

3. REPAIRS OF HARNESSES AND ST ABLE EQUIPMENT.­
To include cost of material and labor in repairing or 
renewing, or of new harness or stable equipment pur­
chased to make good any depreciation. 

4. HORSE SHOEING.-To include cost of material and 
labor and cost of adjustable shoes. 

5. RENEWALS OF HORSES AND MuLEs.-To include cost 
of horses and mules purchased to replace those worn 
out. 

6. REPAIRS OF ELECTRIC CAR EQUIPMENT. 
a. lliotor Armatures and Fields.-To include the cost 

of new material and the labor of removing, repairing, 
replacing and making all connections for these parts, and 
the cost of new armatures and fields purchased to make 
good any depreciation. 

b. Gears and Pi11io11s.-To include the cost of repairs 
and renewals, with the labor of removing and replacing, 
and the cost of new gears and pinions to take the place of 
those discarded. 

c. Trolleys.-To include the cost of repairs, renewals, 
labor and new troiley poles and wheels to replace those 
damaged or destroyed. 

d. Miscellaneous.-To include repairs of motors and 
fields other than those above noted, and repairs and 
renewals of all auxiliary electric appliances, such as 
switches, lightning arresters, rheostats, pans, brush holders, 
brushes and fuses. 

. NoTE.-I.f preferred, the cost o.f brushes a11d .fuses may 
be charge{! to supplies u11der the tra11sportation expenses, as, 
strictly speaking, they are not repairs. 

7. REPAIRS OF POWER PLANT. 
a. Steam Plant.-To include cost of repairs of en­

gines, boilers, pumps, steam pipe, belts and shafting. 
b. Cable Plant.-To include cost of renewals and re­

pairs to winding drums, gears and tension apparatus. 
c. Electric.-To include cost of renewals and repairs 

to generators and their parts, with the labor of removing 
and replacing; also renewals of switchboard equipment 
and all connections. 

8. TooLs AND MACHINERY.-To include cost of repairs 
and renewals of repair and car shop equipment. 

9.- MrscELLANEous.-To include all expenses of main­
tenance of equipment not provided for as above. 

6. FIXED CHARGES. 
1. l NTEREST.-To include all payments made on ac­

count of fonded or floating debts. 
2 RENTS.-To include rentals of leased lines and 

buildings, stables, power houses, sheds and buildings for 
railroad purposes. 

3. T AXEs.-To include such as are assessed on prop­
erty used in the operation of the road, on earnings, capital 
stock, and other than the foregoing. 

4. FRANCHISE CHAl-:GES. -To include any payments 
made to the city on gross earnings, in a consideration of 
franchise. 

BOOKS. 
Having properly analyzed the accounts, the book­

keeping becomes a comparatively simple matter. Two 
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principal books on ly are required; the number of aux­
iliary books, or report blanks, will depend upon the ex­
tent and number of departments into which the busi­
ness is divid ed. The principal books are known as 
Journal or Distribution Book and Ledger. 
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that the variou s c ha rges un der the several headings do 
not take up the room on the ledger, but are condensed 
under th e one headin g, th e detai ls a ppearing only in this 
distribution book. Th e fo ll owing em b race all the ledger 
headings that are employed in a set o f books that rep re-
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The JoURNAL or D1sTRIRUTION BooK may be kept in 
different ways. One form of ruling is shown in Form B, 
headed "Operating Expenses." This method requires 
that the pages of the Journal be about 28 X 17 ins., which 
is bound with a number of divisions to correspond with 
the number of ledger headings required. Each division 
is ruled to suit the number of sub-headings required, and 
a tag is inserted to mark the beginning- of the divisions. 
By this method the sum total is carried to the debit of an I 
account under " Operating Expenses" in the ledger, so 
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sent the business of a very large system of animal trac-
tion: 

Capital Stock, 
Bonds, 
Treasurer, 
Profit & Loss, 
Passenger Earnings, 
Miscellaneous Earnings, 
Supplies, 
Construction. 

Equipment, 
Real Estate & Buildings, 
Operating Expenses, 
Interest, 
Taxes, 
Accounts Payable, 
Accounts Receivable. 
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The same thing is done with the "Equipmen t Ac­
count." A division of the distribution book has a headi ng, 
and under it the various columns show cost of cars, 
horses, motors, etc., and at the end of each month the 
sum total is carried to the account called " Equipment" 
in the ledger. 

The same for "Construction;" the columns showing 
amounts expended for rails, roadbed, etc. By this means 
the details of all expenses, whether o n account of capital, 

Track," e tc. At the end of each month an inventory is 
t a ken of the supplies on hand and deducted from those 
var ious accounts, thereby showing the exact amount of 
expendi ture fo r those repairs, cost of feed, etc., leaving 
the su pply account debited with the amount of supplies 
ac t ually o n ha nd. By this mea ns the company will always 
k now what s upplies are on hand and paid for, and the va­
riou s accounts will only b e debited with the amounts 
actually used. 

(A) RECEIPTS . 

Name or conductor. 

(C) 

I 1 · L. F. Tickets. Fares. Total. 
Brown 

street 
Line. 

White 
Street 
Line. 

Green 
Street, 
Line. 

Firth 
Street Office 
Line. 

Miscella­
neous. Total. 

L.F. 

::::: :1:: :::·.::I:::::·.::!::::::::!:: c::: 1:: ::::::1:: :::·.::!:: ::::::1:: ::::::::::1:: ::::::::::1 :: . . . . . . . . . . . . . . . . . . . . . . . . . ....... I· . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ...... ... . . 

Check [ A. V. 
No. No. 

DISBURSEMENTS. 

Sundries. Audited 
Vouchers. 

Miscella­
neous. Total. Balance in 

Bank. 
Cash on 

hand. 

··········1···· ··········1 ·· ··········1···· ······ ····1···· ··· ·······1···· ··········1···· ·········· .... ·•··• ····· .................. ······· ··· .... .. ............ ·········· ... . 
·· ········ .... ............... ·········· ............ .. .... ·· ········ .... ·········· ... . 

T RANSPORTATION. 

__ n_a_t_e_. __ 
1

! L. F. I A.V. No. 

::::::::::j::::':::::: 1: :::< 
sundries. Audited 

Vouc1,ers. 
Supply 

Account. Cash. 

···· ····1 ·· ·· ······1··· ···· ····l· ···l ········1···· ········ ............ ........................... . ........ .... ....... .... ..... . .... ········ ... . 
Car 

Service . 

F OR!ll E. 

Jan. Feb. Ma rch. Aprll. May. J une. July. Augu st . Sept. Oct. Nov . Dec. For Year. 

_____________ , ____ ------ --------- ----------- --- ----~-1-----
Jlhles between Termini . 11.6!12 ll.6!J2 11.69'2 11.692 11 611'2 12.4°(Jj 
Miles of Single Track .. :: :: ::::: ::: 2a.ag4 23.384 23.384 23.384 23 3~4 24,8 14 
Miles Run by CaLles ................. 81.9'.ltl ·28,~) a 1,9s9 3),1l89 aa.670 3:!.466 
Average Nu mber ot' Tr11ins Hu n ...• 44 6. 115.9 45.6 46.~ 45.2 45.8 
Total Nu m ber of Hound Trips •..... 22 l\31 2ll,706 22M4 22,291 23.006 21.612 
Car Mileage .......................... ·am'.002 834,876 365,884 360,068 373,048 36",967 
Passengers Carried for Revenue •.. n6.0Ull 718.801 ';94.653 927,339 959.8IO 9i 9,,23 

1.2.407 12.407 12.407 
24.814 21.814 24.814 
3.'i,0!.,'9 34,908 34.2(J~ 
4,5.4 45 43.8 
22,9H3 22,53·J 21,0:n 

aw&.101 38-5,K!o 360.240 
1,039,:162 l,0~1.325 l,02d,523 

12.407 12.407 
24.814 24.814 
ao, 325 33.793 
4:u 41.3 
21.4,;1 rn,aoo 

36i.504 331,R23 
1,126.949 830.566 

12.407 
24.814 
35,214 
41.2 
10,QJ0 

31~,005 
b7 l,967 

12.109 
24.218 

399,Mt 
4i.6 
2ii9.9118 

4,3-IR,713 
11.12~.021 

--------- ------ --- --------- ---
E ARNINGS . 

C11r Fares ..•.•.. •... ••... ;; .......•..•. $41,-a00.15 $,3.'i.94-0.0.5 $39,732.6.i Wl.366.95 $17,990.50 $l8,9fl6.1 5 $5l, fJ68 _10 $51,-216.25 $.;! ,426.15 $.56,347.45 $!1.528 30 $13,59~.35 $ 556,401.05 

t~;f:~i.~I.~~. :: :·. '.::::::: ::::: :: : : : : . : : .... l.~l..l~ .... ,1.~.~~ •... . ~~·:?. ":.1.~1. ~.5 .... .1.~~·~~ .... l.~l--~ ..... I.~.~~ ..... ~~~·~ .... . ~~.~·:: . .... ' .~~·~~. 1g~:i& 11t~3 2,1:g:gi 
Miscellaneous ....•....•.••....•.............••......... , .......... ... -• •·· ...•........•................ , ..................•..... _ ..................•......... ., ..... . . . 

Total Earnings .......... ... •.... $41,481.:!5 1$36,122.:?0 $19,915.35 $46,54R.20 $!1'.172.45 $19.170.95 $.5·!,152.35 $51.401.25 !$51,603 42 ~ $41,740.70 $13.795.00 $ 558.639.4:? 

OPERATING EXPENSES. 
Car Service and Expense .. . . .. •.... $13,846.82 $12,8.31.95 $13,715.22 $l:J,209.43 $13,000.71 $12,Kl6.C0 $13,097.42 $11,903.08 $10,/\.'33 29 $11,063.05 $10,174.S~ $10,73.';.45 $, 146,™7.3I 
Jnju·ries to Persons and Property... 2,5-32.07 1,722.86 1,570.33 4,209.29 2,804.10 1,982.78 2,013.Z:~ 1, 102.39 J,4~3.29 1,031.82 987_57 ~,o.;a.04 !?4.503.67 

~~;·)!t~~eint;;::::::::::::::::::::::: ~irn ~~:t! ~iui :rn f~JZ ~~:M ~rn ~~rn ~¥t:~ ~~rn 1.~rrn ~t~ l~Ifo 
Hep,urs of Grips,..... ...... ... ...... 43.5.72 421.J0 Ut.04 567.44 M2.59 fll l.l 4 387.79 4.».rn 415.29 41 8.:!a 460.99 512,1 9 ~5,732,71 
Motive Power ........................ I0,fi90.!17 11 ,566.46 J0,64U.03 9.0<ql.5i 10.l!32.50 11.0·1;1_~2 11,2".!4.05 10,552.25 10,9\J l.21 12, 14:J.05 12,155_20 12,174.i,.; 13"M75.86 
M11intenance or Track and lluild'l!'s 718.34 716.76 6:34.35 5i3.45 _ 571.73 596.21 I, 131.M!l 1,~94.42 8:35. 12 7:-lti. 40 .- 61' . .1.24 803.62 ll.198.63 
General :md Mlscellaneo.us.. ... ... . . 3,226.:Ji, 2,:J~7.16 2,703.91 2,1~9.89 l,ll;ltl.}3 ~.?:lli.21 1,1:12.54 2.~~.04 2,199.9! 2,~?~.72 :?,3j5.94 I 2,48! tl7 . 27.709.Ja 

.1,:~~:~~~'.''.:.~~~.~~t'.·~:.1.1~.~~::::::::. ·-stiri.i;i;" 1.o!rn !~~:ti 87~:~ m:j ~~1:~l 1,m:~ ~;t U m·gg 'ii'~~ .... 579.iii ... ,ilia.ii. - J~6g:~~ --- ---- --- ___ ,_ --- ---- - ------- ---,---1-----
Total Operating Expenses ..... $3:J,592 54 if'.31,tl93.8M $3"2,13.'l.£6 $31,740 OS $.10.846.46 $31.696.65 $.11.502.04 l'.'29,66480

1

$:lS,Bl';; 43 !!:.'9,5:l'l.18 $2-~,689.42 ,if.:Jl.048.26 ~~ 

Per Cent. of Earnings . . . .. .. .. 80.98 fi'i.74 l<O 50 6fi 10 64.03 6446 60 40 57.71 55.5-S 52.24 I 68.731 70.89 €6.3~ 

Cost per Car per Jillie .............. '. 9.2c I ll.5c 8.e~ I 8 8c 8.3c 8.6c 8c I 7.7c --Sc- -i<c 8.60 I 9c ~.5c 

Ket Earnmgs. Jb91 .................. $ 7,1'~8.71 ~ 4 4281!:? $ ,,if2 09 1$U.RO~ 12 n,,32,·,.P!l $)i.4,4 30 ~:l0.6.'\J.31 ~21,'i;Jll 4~ 
1
~22,!l'2a.w ½-:!6.9ttS. l2 $13.051 28 l$lt .'i46.:4 1$ 187,614 42 

Net Earnings ISM .......•..•••...•• $ 3,nl4.27_ 1$ 6,428.11 i ~.566.L9 
1
1$15,7H4 01 $·!4,034.54 $:l:J,174.~Jl $;!1.84~,.9:J :$20,9'Ji.25 

1

r$23,9lsJ.41 $2"2,212 0G $16,70?.2i $14,641.ID $ ~02.071 .39 

~::rc:IL:: .::::::::::::::::::::-J~ ~'~'.· ~~ ~·;:;~~~~· ~ ;~~~ ~···~~~.~~· ~·~:;~;.~~· ~·;,:;~~· ~·;:19.~.~x .. ~~~·~ ,~:;:~~;~~ ~.~·.~~·~·ij· Iii~.~~ l~;·····;H~~:~; 

operation, interest, taxes etc., are entered in the distribu­
tion book, and each month the sums total are carr ied t o 
these various accounts in the ledger, the items of w hich 
can be found in detail by reference to the dist ributio n 
book. 

In keeping supplies, the purchases may be made and 
charged to the various operating accounts for wh ich sup­
plies are purchased ; for instance, provender and the cost 
of preparing the same for use u oder" Cost of Provender;" 
hard ware, wheels, car equipment, etc., to "Repairs of 
Cars ; " rails and other supplies for track to " Repairs of 

T he receipts may b e ke pt in t he same book by hav­
ing a department for " Passenger Receipts," with the pages 
ruled so as to show the receipts from different divisions of 
t he system, a nd another department for "Miscellaneous 
Receipts." In this case no cash b ook is required, as the 
ch eck stubs a nd petty cash book show all cash payments. 

A CASH BooK, o f which Form A will serve as a 
mod el, may be used if preferred. This is headed on its 
o pposite pages " Receipts" and " Disbursements." The 
" R eceipts" side in the cash book shows the name of 
the condu c tor, the amount of cash for tickets, the amount 
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of "cash fares," the " Total" of the two foregoing : the 
total for line each being carried into the column under 
its proper head ; tickets sold in office are entered under 
" tickets" and ca rried to "office" co lumn; any other 
receipts are entered under "Miscellaneous." The total 
line receipts each day are carried to the total column 
as are all other receipts. The "Disbursements "side sh ows 
the name and the check number, and when an audited 

(D) THE PEOPLE'S RAILWAY. 

Statement of Operalin,1; Expmses f or .. .... . ... ........ ......... I 89 

GENERAL EXPENSES. 

Salaries of General Officers ...... . . . .. .................... . 
Salaries of Clerks in Ge neral Office ...... ..... . .. , .... , ... . 
Miscellaneous Expenses, General Office ... .... . ... . .... . .. . 
Stationery and Printing ................... ... ... . .... .. .. . 
Insurance ................................. . .... . .... .. .. . 
Legal Expenses ................................ .. .... . .. . 
Injuries and Damages .......................... . ........ . 
Contingent Expenses ........................... . ..... . .. . 
Stable Expenses ... ............................. ~__:_ :....:_:_: 

TRANSPORTATION EXPENSES. 

Car Service .................... . .... . .......... : .. . ...... . 
Car House Expenses ............................... ...... . 
Oil and Waste for Cars ............................ . . .... . 
Operation, Power House .............................. . . . . 
Coal, Power House ..• .. .................................. 
Oil and Waste, Power House ............................. . 
Light and Fuel, Cars... . . . . . . . . . . . . . ........... :....:....:...: :....:_:_: 

MAINTENA NCE OF W AY AND B UILDINGS. 

Repairs of Roa~way and Track .................. 
1 
••• •••••• • 

Renewals of Rails .................................... 1 ••• • 

Renewals of Ties ........................................ . 
Repairs and Renewals of Paving .......................... . 
Repairs of Overhead and Sup. Wire ....................... . 
Repairs of Buildings ........•................... :....:....:...: :....:_:_: 

MAINTENANCE OF EQUIPMENT. 

Repairs of Cars ................................. . ... . ... . 

Repairs of Electrical Equipment : J ~ ....... • • • 
(a) Armatures and Fields ...... I .... . ...... • • • • • 
(b) Gears and Pinions .......... r .................. · · · · 
(c) Trolleys ................... j ...... I ........ .. 
(d) Sundry Repairs.. . . . . . . . . . . . .............. . 

Repairs of Steam Plant. .......... ....... ~ :--: ......... . 
Repairs of Electrical Plant : t .... I ..•••••••••• 

)a) Dynamos .................. ( .................... .. 
(b) Switchboard ............... J ••••...•..•.•••• 

Tools and Machinery .................... ~ I-:--: •, • • • • · · · · 
Miscellaneous Expenses ................. ·1:::: : :I:::::: : : : : 

FIX E D CHARGES. I I-- --

Interest ........ .. .' .................................... .. 
Rent. ..•....... ................. .......... ............. 
Taxes .......... ....................................... . 

Receipts for Month ..................... ~

1

:--: ~ ~ 
Expenses for Month .. ....................... ... ... .. .. . . 
Surplus ............................... : ..... .. ~ ~ 

CONSTR UCTION AND E QUIPMENT. I 
Building Construction .......................... 

1

.. .... .. . 

Track and Roadway Construction ............... .. .. . . . 1 • •• • 

Overhead Construction .............................. . ... . 
Car Equipment ..... ............ .. ............. I ......... . 
Snow Plows and Sweepers ............................... . 
Power Station Equipment. ...................... 

1 

•••••••••• 

Tools and Machinery .................................... . 
Improvements and Betterments ................ 'I' ... ' l " .. 
Cash on hand ................. ................ ·I· .... 

1 

... . 

Supplies ....••....................... .......... 
1 
••••••••• • 

Floating indebtedness .......................... I ...... 
1 

.. • • 

voucher is paid the number entered under "A. V. No." 
and the amount entered under "Audited Vouchers," 
and the total audited vouchers for the day carried t o the 
' 'Total" column. For other disbursements the check 
number is entered under" Check No." and the amount 
under "Sundries;" for instance, if it is pay roll which 
is divided into ten different parts, each part is ~ntered 
separately and the total carried to the "Total" column. 
Any other payment would be entered under" Miscella­
neous," and the amount under that head carried to 

" Total" column each cl ay. The two columns "Balance 
in Bank " and " Cash o n I l and" are merely memoranda 
to sho w at a glan ce t h e t wo i tems. 

At the end of the m onth pos ting may be done direct 
from th e cash book to the ledger o f the totals of the sev­
eral lines, and the total o f the '·Office" column -and the 
items under "Miscell a neo us " to the several accounts to 
which they belo ng. The " Disb ursements" side items are 
posted separately to the ledger, excep t the "Audited 
Vouchers" which can b e posted in bu lk. 

A modification of the jo urnal, sh o wn in For m B, can 
be made to conform m o re nearly wit"h the analysis given 
o n page 415. In this case the divisi o ns o f the journal 
may be given the first sub-head ing (G en eral Expenses) 
under operating expenses, and the column s ruled to cor­
respond with the final sub-divisions. This will necess itate 
a few more accounts in the ledger, or the i te m s may be 
combi ned and posted under' ' Operating Ex penses." 

In order t o reduce the size of the journa l page, a nd 
for other reasons, Form C may b e employed . W ith this 
method the journal is divided and classified t o correspond 
with each ledger account; for instance, "Genera l E x­
penses," "Transportation," "Maintenance of \Vay," 
'' Structures," etc., and to each division is assigned a ce r ­
tain number of pages. 

The name of the divisiun "Transpo rtation" is printed 
on the top of each page of that division, and on the 
margin of the first page of each division (see Form C), and 
the preceding leaves are cut out after the manner of an 
index, and at the beginning of each division a leather tag 
is placed, which extends beyond the leaves and on which 
the name of the division is printed, and serves as a ready 
refererence to any division. The sub-head "Car Ser­
vice" is printed, in the last column, and a sufficient num­
ber of pages are devoted to each of the sub-divisions. 

Each item chargeable to any account is entered in 
full, the audited voucher number, name of the firm, from 
whom the purchase was made, the article, so that all 
items charged to any account are readily referred to 
without consulting any other book, the audited voucher 
number being entered so that the original bill may be 
referred to with very little trouble. 

The three columns headed "Sundries," "Audited 
Voucher" and" Supply Account," represent the principal 
credit accounts, and at the end of each month the totals 
of each account are posted to the debit side of the ledger 
and the grand totals of the three columns for the month 
are posted to the credit side of the ledger account rep­
resented. Items that do not come under either printed 
head can be all carried into the sundries column and 
posted direct to the ledger. 

The ledger is ruled in the usual form, and does not 
differ from those used in ordinary bookkeeping. 

As an aid to forming the divisions and subdivisions 
of the journal, the accompanying Form D is presented, 
which is a monthly statement made from a journal kept 
in the manner last described, and, it will be seen, is com­
posed of five departments with their sub-divisions. The 
analyses of accounts given in _this form do not correspond 
in all respects with that given on page 415, but are very 
satisfactory. 

The auxiliary books o r blanks may be ruled to suit 
the different acc0unts for which they are to be used ; for 
instance, the record of armature repairs is made from the 
armature repair t ag, which is sent to the office from the 
repair shop, and which is illustrated wi th other blank' 
forms in this connection. The following are the po ints 
to be noted : I. Armature No. -, 2. Extent of Damage, 3. 
Date Damaged-, 4. Cause of Damage, 5. From Car No. 
-, 6. Motorman, 7. Repaired by--, 8. Time Consumed, 
9. Placed in Car No.-, 10. Date Same was Replaced. 

Books for the daily and weekly horse report and 
power house reports with engineer's log book and others 
are also necessary. 

Form E is offered as a desirable model from which 
a manager may make a summary of an annual report 
to his board of directors. The form is reproduced 
without altering the figures from the annual report o f 
the manager o f a large sreet railway system. 
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The Operation of Electric Railroads Without 
Compensation to the Abutting Owner. 

Bv J. K. BLAKE. 

A highway has been defined as "a passage, road or 
street, which everyone has a right to use. It is created 
(1) by legislative authority, or (2) by dedication. It is 
simply an easement or servitude, carrying with it as its 
incidents * * * * the right of use for sewerage, dis­
tribution of light and water, and for the furtherance of 
p:.iblic morality, he:lth, trade and convenience. The 
owner of the land retains the fee, and all the rights of 
property, not incompatible with the oublic enjoyment.* 
The most common use of the high way is that of public 
travel. 

\Vhen the highway is created by enactment, compen­
sation is required under the United States Constitution. 
This compensation is considered as the just return to the 
private owner for the loss of such enjoyments in the land 
as the puhlic will deprive him, by its future use of the 
same. This return, therefore, is regarded as a complete 
and adequate one, paid all at once, for such enj oyme nts 
as the property owner loses now and will be deprived of 
in the near future. One of these enjoyments is the sole 
use of the land for passing and repassing. \Vhen the 
public has acquired, (by payment of the compensation), 
the present and future use of the enjoyment, i t has a right 
to use the highway by any methods of traveling, whether 
they are the same as those in vogue at the time of the 
purchase of the enjoyment, or n0t, providec. they do not 
encroach on any of the enjoyments, for which the owner 
has not been paid and has not, therefore, given up. In 
other words the highway may be used by the public in 
any way, in the line of public travel, whether such 
methods were contemplated by the public or not, when 
the land was taken, provided there is no deprivation of 
the enjoyments still remaining in the possession of the 
private individual. 

When the land has been acquired by dedication, the 
owner gives up such rights as are necessary for the public 
use of a highway, retaining all others in himself. These 
can only be taken from him after proper compensation. 

Besides the usual methods of travel, there are three 
which may be considered as not unusual to a public high­
way and concerning which the question might arise, 
whether they were directly in the line of public travel, 
and as such be entitled to the use of this enjoyment which 
the public have obtained. These are, ( 1) steam rail­
roads, (2) horse railroads, (3) electric railroads. 

A comparison of the incidents of the use of all three 
is necessary to determine their respective rights. It has 
been decided that the use of the first cannot properly be 
classed under the head of ordinary public travel on the 
highway,t the chief reason being that it excludes the pub­
lic from a use of that part of the road which the rails 
occupy, both on account of the fear of accident and the 
construction of the track. On the other hand horse rail­
roads do not so exclude the public, and have been held in 
the line of ordinary public travel. 

"The placing of the tracks level with the surface of 
the street, the condition of the street between the rails 
* * * present practically no interference wit.h 
the use o f the entire street for all kinds of vehicles "1 

This description of track applies equally well to that 
used by electric cars, and in this respect they are as clearly 
in the line of ordinary public travel as horse cars. The 
only change has been in the motive power, and this has 
been held (where a horse railroad was changed to an 
electric road) not to change the character of the railroad 
nor increase the servitude.§ 

Does the erection of poles and wires along the line, 
however, impose an a dditional burden, for which the for­
mer owner has not been already compensated? It has 
been recently held, in the case of telegraph poles erected 

•Bouvlers Law Diet. 
t Story vs. N. Y. El. R R. , 90 N. Y. 122. R.R. vs. Hambleton, 40 Ohio. 
t Randall 2s. Jacksonville St. R.R. 2a Mass. 50. 
tGreen vs. Inhablt>1nts or Trenton, N. J •• supreme Court, January, 1892. 
§Mt. Adams Inclined R.R. vs. Winslow, 3 Ohio, Circuit court, Rep. 4:!5. 

o n the road side, that these are a burden for which an 
abutting owner may receive compensation, the reason 
being given that they were not in the line of public travel.* 
Surely poles and wires which directly supply the motive 
force and are the direct means of facilitating public travel, 
are not open to this objection, and their erection without 
compensation certainly cannot be opposed on this ground. 

The poles ought in no way to hinder the access of 
an owner to his premises, for they should always be placed 
to accommodate abutting owners, but in case this was im­
possible it seems as if some compensation should be made 
to the property owner in proportion to the inconvenience 
suffered. For while he has lost the right to exclude 
others from the highway, he has not given up that of 
passing and repassing to his own private property.t 

The slight danger and noise attendant upon the use 
of an electric road have been decided to constitute no ad­
ditional servitude.1 It seems, however, that the owner's 
easement of light and air may, to some extent, be taken 
away by such poles and wires, and though it has been 
held in a number of cases, that any improvement in rail­
ways which impairs this easement by reason of the struct­
ure of the same, affects property, and compensation must 
be made therefor; still it would seem that the obstruction 
of a single pole, either eight or ten inches in diameter at 
the most, from which the wires are supended in the mid­
dle of the street, would hardly constitute such an ob­
struction to the owner's light and air as would justify 
anyone in setting in motion the ponderous machinery of 
the !aw to obtain damages so slight. De minim is non curat lex. 

When the poles are erected in the middle of the 
street, as they sometimes are, no land of the abutter is 
actually taken,§ and surely he is in no way deprived of 
either light or air thereby. 

It may be contended, that since the cars might be 
propelled by a current supplied, not from an overhead 
wire but by storage batteries, or from a wire laid in a 
conduit underneath the street, the erection of poles is 
unnecessary and therefore unjustifiable. The relative 
values of these three systems however, is a mooted ques­
tion, and as Vice-Chancellor Van Fleet decided, with the 
concurrence of the rest of the court in Halsey v. Rapid 
Transit Co., it appears from evidence that in the present 
state of the art these (poles and wires) constitute the 
best if not the only means, by which electricity can be 
successfully used for street car propulsion.JI Even should 
it be shown that some other than the overhead system was 
the best, it might still be debatable, whether a corpora­
tion is bound to use the latest and most approved means 
of locomotion, provided (as in the case of electric roads), 
the present means is otherwise entirely within the line of 
ordinary public travel on the public highway. 

The whole subject may be summed up in this way: 
Electric railroads with the necessary poles and wires are 
in the line of usual public travel. The poles can be 
erected so as to make the burden on the land practically 
nothing, and, therefore, no compensation is necessary. 

They might, however, be so situated as to materially 
interfere with access or light and air, and it would seem 
as if in such cases some compensation ought to be paid 
to the party injured. -----•·-----

Strike in Cleveland. 

The employes of the East Cleveland and Broadway & 
Newburgh street railroads went on strike during the lat­
ter part of last month. 

They claim that the agreement which ended their 
strike of a few weeks ago does not operate satisfactorily. 
They accordingly presented a demand asking for more 
pay and longer hours, and that no one not a member of 
the K. of L. be employed. The demand was refused and 
at the time of going to press the strike was still on. 

• Pacific Postal Tel. Cable Co. vs. Irvine 49 Fed. Rep. 113. 
tBut Dillon's Munlc. corp. p. 716, note 1, says, where the tee or the street re­

mains In the municipal corporation " mere Inconvenience or accesq occasioned 
by an authorlz~d use or the street gives to the owner no ground tor a private 
action;• and cites Kelllnger vs. St. R. R , 110 N. Y. 206. 

i Uinergan 1,s. Lafayette St. R. R., Circuit Court, Ind. 
maisey v. Rapid Tras. St. Ry. Co., 47 N. J. Eq. 380. 

11Contlrmed In Lockhart v. Craig St. Ry. Co. 21 At!. Rep. 2G (Penn. Sup. ct 
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A Ne w Me thod of Controlling Street Cars. 

Bv M. D. LAw. 

Having seen a partial descriptio n of a se ries m ul tiple 
street ca r switch, I presen t t h e fo llowing a s a n expla na t io n 
of the series multip le stree t car switch wh ich was d esigned 
by M r. D avid Maso n, eng in eer of the Edison General 
E lectric Co.'s Sche nec tady works. T he writer had t he 
pleasure of assist ing Mr. Mason in the experim e nts wi t h 
-this switch. 

A res ista nce of from six to ten oh ms is used , d ivided 
in two equal sec tio ns, o ne to ca rry t e n, a nd th e o ther 
twenty a mperes. Th ese resis t~nces a re p laced in series 
with eac h other a nd in seri es with the tro lley wire. Then 
the switch is so arranged tha t th e first po int will place the 
two resista nc e coil s. fiel ds a nd a rm a tures in series. A 
slight move o f the switch handle w ill sh ort circui t o ne re­
sista nce coil. 

The second poin t first d rops o ne motor entirely , a nd 
finally drops the second resista nce coil, a llowing the car 
to be o perated by o ne m o tor, whic h is suffi cie nt po wer to 
handle a car on anything less tha n a 7 per cent. g rad e. 
The connections are so arranged a s to use one motor in 
one direction, and the othe r in the o pposite, allo win g the 
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moto rs a large amount of rest and time to cool , thus re­
ducing the number of burn-outs. 

At the tim e of passing from the second to the third 
point, both motors are entirely thrown out of circuit by a 
dead point, which must be long enough to completely kill 
the motor which has been in use. At this point, the arma­
tures of both motors are thrown in parallel and the fields 
in series, and at the fourth p oint both armatures and 
fields are thrown in multiple, giving the full force of the 
motors. It must be borne in mind that the separate coils 
of the field magnets are coupled in multiple at the motor. 

It is found with a switch of this description, tha t the 
car starts very smoothly and will do the most of town 
:unning with t~e motors in series, while the voltage in 
rn the motors is but one-half that on the trolley line. 
T~is method of operating has many advantages. The car 
being under perfect control at starting, in fact, the switch 
handle can be moved very slowly on the first, second and 
fourth points without sparking. It is better to make the 
movement at the third point rapidly not onlv to save 
sparking, ~:mt so as not to have the m~tors lose ·speed, for 
a~ th~t pmnt they are both momentarily thrown out of 
c ircuit. 

Another great advantage is that the car can be o per­
ated o n 30 per cent. less current. Only one point is used 
o n_ reverse, and that with motors in series, the resistance 
being commutated the same as on the forward side This 
is found to be all that is necessary, as it gives sufficient 

powe r to slid e th e wheels, and d ocs not st ra in t he motors 
and gea rin g in m a ki ng an emergency s to p. 

The a ccompanying diagram will give a clear idea of the 
switch. The fi gu res 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1 , repre­
sen t the contact poin ts on a n ordinary three or seven 
point Edison switch, with t he connecting wires from 
these points to the resista nce coils, armatu res a nd fie ld s 
of two moto rs, the po in ts ri a nd r2 being th e resistances. 
The re mainin g co ntac t strips to t he righ t o f these figu res 
represent a cylindrica l switch la id out flat, the d otted 
lines at t he bottom showing the di ffe rent points. 

I t is ve ry noticeable tha t the majority of street rail ­
way lines are being constru c t ed in the same slovenly ma n­
ner that electric light wires h a ve been erected, a nd I sup­
pose that we must s nbmit to a large number of accidents 
before street railway compa nies will lea rn tint on ly first 
class construc t io n will pa y. One o f t he p rincipal faults 
is t hat of putting up the s pa n wires withou t any insu la t ion 
in th em between the trolley wire and th e pole. T he one in­
su lation between the trolley line a nd th e span wire is not 
suffi cien t; there should be a n in sulato r p laced on each 
sid e of the tro lley wire, so that wh en a telephon e or tele­
graph wire drops ove r the spa n wire i t ca n cause 
no t roub le, for in such case the trolley pole is lia ble t o 
leave the wire w hile th e car is in motion, and in drawing 
d own a t the span wire it makes contact betwee n it a nd 
the t rolley wire, and an accident or fire is the result. 
Should g u ard wire be used, and this precaution taken , it 
wo ul d very m u ch reduce the number of a ccidents. L e t 
us h ave first class construction and thus stop the cry 
aga inst th e t ro lley. 

S o m e st reet railway companies seem to think that 
after the t ro lley wire is once up over the street it requires 
no further ca re, but such is not the case. Great care 
sho uld b e t aken to keep the line in its proper positio n 
over the track, fo r if it is not in line with the p o­
sition that the t ro lley naturall y takes, the trolley wheel 
will rub it o n one side and soon wear the wire to such an 
ex tent that it will n ot s ta nd the strain and drops into the 
street. It is ch eaper t o keep the trolley line and wheels 
in g ood condition tha n t o put up a new line every year or 
two. 

Stock W atel'ing a s a Business. 

The get-rich-q uick m eth od of doi ng business is pecu­
liarly American. It frequ ently" t akes the breath away " 
from the average foreigner t o see how Americans crowd 
results into a sho rt p eriod of tim e. This appetite or ten­
den cy is o ne o f t h e incentives of stock watering, which 
process may fitly be described, when legitimately d one, 
a s capitalizing profits ra ther t han assets. There are nu­
mero u s ways of lookin g at t his class of business, but the 
more impo rtant a re t wo; one is from the standpoint 
of the operator w ho shares in t h e distribution, and the 
other fro m the sta ndpoint of t he one who does not. The 
consequent antagonism be tween the two is now one of the 
greatest obstruc tions business reorganizations have to 
contend with, and the re are few signs that this conflict 
will cea se until the sub ject is t h oroughly ventilated 
in the press and un derstood in all parts of its bearings. 
The instinctive fear of those w h o are sharing in the water­
ing process, which is fo unded upo n the_ particular just 
d escribed, is one of th e reaso ns why mo re is not known 
about a subject which fo rms t h e active base among the 
numerous corporative reorganizations that are now taking 
place in all parts of the cou n t ry. Bu t there is nothing t o 
hide so long as it is h onestly conducted, and when it is 
otherwise, that is, wh en all the stockholders do not pa r­
ticipate in the divi sion of a w atered s tock, the stockholders 
themselves are as much interested in it s exposure as they 
are in the exposure of an y c rim e. 

There is no qu estionin g the statement that stock water­
ing is closely interwoven with t he great majority o f the 
country's business affairs ; a n d what is more, the outlook 
is that the process is h e re to stay; for never before in o ur 
history has so much o f it been done as during the past 
few years. ' Next in importa nce, the act is deemed by in­
vestors perfectly legitimate, and the proof that such is 
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their general opinion, is that they daily invest large sums 
of money in undertakings which they know to be organ­
ized under that method. A few years ago it was a com­
mon occurrence for a concern which wished to organize 
as a stock company to capitalize itseif at the exact cost of 
the plant, or its market value, added to the sum of money 
necessary to run the business. To day this is ra rely, if 
ever, done except the concern is starting new in a busi­
ness; and even then, if the u nderta king is large it is more 
frequently capitalized on prospective profits rather than 
on actual resources. But that is an outside form of stock 
watering, and not a part of that to be seen in the larger 
undertakings of the day, which may more fitly be de­
scribed as reorganizations or enlargements of existing in­
stitutions. 

Of course stock watering frequently yields large sums 
of ready money to the organizers, for the process is the 
issuance and selling of capital stock on the future. In­
vestors as a class are willing to so look upon the matter, 
and accept it as any merchant wou ld an ordinary business 
risk. The investor well knows that the money he invests 
is a risk taken in the prospective earnings of a company, 
and if he is satisfied that those earnings are as good or 
better than any he can get elsewhere, the question o f 
whether the stock is watered or not is a secondary con­
sideration. This means that an investor is not deterred 
from making an investment because a stock is watered, 
because his whole attention is drawn toward earnings 
rather than the cost of resources. He well knows that a 
concern might have cost in cash any given sum of money, 
but if that concern was improperly managed, or other­
wise possessed poor earning power, the fact of original 
cost being large does not in itself assure his dividends. 
The proof of this state of things is in the numerous in­
stances of well known corporations which have added no 
water to their stock; to-day these instances do not bring 
one dollar per share more in th e stock market in conse­
quence of their self-im posed restraint, than do corpora­
tions which earn just as much money on their watered 
capitalization. \Ve could cite many instances in support 
of this concl usion, but they would occupy space to little 
purpose, for they are well known by the average investor. 

Now, be it noticed, right here we directly strike into 
the root or motive for stock watering, which is a recogni­
tion on the part of corporation promoters that the inves tor 
invests his money upon earnings, and not upon auction 
values of plants. This is the key note to the whole busi­
ness, and it must be confessed that it was not much under­
stood in this country until a comparatively recent date. 
So long as the investor thinks the assets of the corpora­
tion are large enough to properly conduct the business, 
he ignores them altogether. 

\Ve refer more particularly to investors' s tandpoint, 
because no one else is supposed to be interested in this 
form of doing business, the issue o f the effects of a 
concern's doings on the outside public being another 
question. The investor in a business is its owner; he prac­
tically becomes a limited partner in it, and so long as the 
concern is situated to afford him a fair return on his 
money, he commonly ignores all else. Of course this in­
vestor is deeply interested in any stock watering which 
may take place after he has entered the concern, and if 
anything of the kind is attempted without his knowledge, 
and without allowing him a division in it, strictly speak­
ing that is legally and morally a crime. That this has 
been done in certain cases is well known. Certain officers 
have secretly increased the issue of a stock a nd put it on 
the market for sale without giving any part of the pro­
ceeds to the other stockholders. This is a state prison 
offence in every or nearly every state in the Union, and 
naturally to be condemned by investors as well as all 
honest people. But when the stock is watered and an 
equal division is made of the increase among a ll stock­
holders, whether outsiders are informed of the matter or 
not, it strictly speaking is perfectly allowable; although in 
several states, any kind of stock watering, whether an 
equal division is made among the stockholders or not, is 
illegal. Laws have been passed against this business 
more from a misunderstanding of it than for any other 

reason, and the effects of such adverse legislation is to 
drive those who contemplate anything of the kind into 
other states where the law does not interfere. 

It is well known on the stock exchange that a good 
4 per cent. stock will sell for more money, proportion­
ately, than an 8 per cent. stock; that is, if a concern is 
paying 8 per cent. dividends on $1,000,000 capital, and its 
stock is quoted at 120, should the concern vote to water 
its stock by doubling its capital to $2,000,000, while, of 
course, receiving no additional money to represent it, the 
stock, now becoming 4 per cent., is mually sold on the ex­
change for more than 60, which figure the stock watering 
\VOuld justify. Commonly 70, So or even 90 is paid for 4 
per cents. under just such circumstances ; which particular 
being well known among observers, is in itself a frequent 
cause for stock watering. The reason for this unreason­
able state of affairs is that investors, as a class, are over 
o r unreasonably suspicious of high dividends. For some 
reason, which they may best explain to their own satisfac­
tion, they feel more secure in obtaining their dividends if 
such dividends are reasonably small. Of course this is 
nonsense, but investors have their little superstitions like 
some other people, and the corporation organizer feeds 
on the weakness accordingly. 

----••·•-----
Gas l\lotors in Chicago. 

During the past two years a series of tests has been 
made in Chicago with the Connelly gas motor, with a 
view of determining its capability as a substitute for ani­
mal traction on the horse lines, and as an auxiliary to the 
cable line. Mr. Yerkes, in a recent interview with a rep­
resentative of the STREET RAILWAY JouRNAL expressed 
himself well satisfied with the operation of the motor and 
stated that his companies have concluded to use them ex­
tensively on their lines. About twenty of these motors, 
according to Mr. Yerkes, are now being built and will be 
introduced at once upon the lines of the North and West 
Chicago street railway companies. They will be built by 
the Connelly Motor Co., of Illinois, in which Mr. Yerkes 
said his companies have purchased a controlling interest, 
a large plant will soon be in operation manufacturing 
these motors, the machinery for which is now being 
installed. 

The motor car which has been in operation in Chi­
cago during the past winter was of ten horse power. For 
a short time it ran on the Clark Street cable lines between 
the cable cars drawing one trailer. It also operated on 
the Dearborn Street line, where, in addition to a heavy 
traffic, there is a 5,½ per cent. grade as well as two curves. 
On the last trip that it made it drew two trailers filled 
with passengers, starting from the Lincoln Avenue barns 
and making the round trip on the Clark and Wells Streets 
cable line, running between the cable trains. After more 
than three months' service it has recently been temporar­
ily withdrawn to serve as a model for the new motor cars 
which a re being built. 

The motors, which are to be built to act as auxiliary 
to the cable cars and to run on the cable lines, will be of 
twenty horse power each and will draw two trailers. For 
all feeder lines, the motor'cars will be of ten horse power 
and will draw one trailer~ The success of this motor is 
attracting much attention in railway circles in Chicago. 

This announcement will greatly interest many of our 
readers who have been watching the progress of the Con­
nelly motor, and awaiting the result of its practical run­
ning on Mr. Yerkes' lines. That there is a great demand 
and a large field for an economical independent motor is 
well known, but the difficulties in the way of securing 
such a motor have been thought by many to be insur­
mountable. The endorsement and adoption of this motor 
by the Chicago companies is made after a series of prac­
tical tests, covering a period of more than two years. 

THE Jersey City & Bergen Railroad Co., of Jersey 
City, N. J., have closed a contract with the Ball & Wood 
Co. of New York for three of their improved cross com­
pound engines of 300 H. P. each. 
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Work on the Third Avenue (N. Y.) Cable Linc. 

The contractors are advancing th e work of making 
over this important line for cable traction as _rapidly . as 
circumstances will allow. A person unacqua111ted with 
the details can form little idea of the diffic ulti es that a re 
met with as the work progresses, in the way of sub­
structures in the street and treacherous formation that are 
encountered in the power house excavations, taxi~g to 
the utmost the ingenuity of the superintendent, eng111eer 
and contractors. In a previous article we have noted that 
it had been found necessary to put new and deeper foun­
dations under a number of the posts which support the 
elevated lines in the vicinity of the. power hou se and ter­
min,1! pits. The next most serious difficulty, and one 
attended with enormous expense, is the moving of numer­
ous gas and water mains. On the Bowery near Fifth 
Street a nest of five large gas and water pipes was en­
countered near the surface, which cross the line at the 
curve and continue parallel to the tracks for several hun­
dred feet. It was found necessary, not only to lower 
these pipes below the foundations for the yokes, ~ut, in 
the case of the water mains, the company are required to 
provide a brick subway along which access can be had to 
the mains for a considerable distance, as the water co m­
missioner will not allow pipes to be placed where access 
cannot be readily had to them. This subway is being 
built up with brick walls, and is roofed with I beams car­
rying brick arches between. A~ the excavation progre~ses 
the pipes are supported by cha111s swung from cross tim­
bers. In the case of the gas pipes the street rail way 
company will provirle one twenty-tour inch main in place 
of the twelve and fourteen inch mains now being removed. 

At several other points on the Bowery, cross mains 
are encountered which are being lowered one after an­
other as they are met. In excavating for the pit machin­
ery in front of the power house on Sixty-fifth Street, a 
thirty inch water main will have to be lowered below the 
pit foundations for a distance of about 300 ft. At the 
13ayard Street station the pit excavation encountered five 
sixteen inch, two twelve inch and one eight inch gas 
main, a twenty inch water main, an electric subway, sev­
eral six inch pneumatic tubes and a large sewer. 

It has been decided to entirely tear down the rear 
portion of the stable building on Sixty-fifth Street to 
make room for the power station. Ir. previous notes we 
stated that the outside walls and a portion of the stalls 
would be retained until the power house proper had been 
equipped ; but so much difficulty has been encountered 
in shoring up the walls that it has been decided to tear 
out the entire rear portion of the building and erect the 
power house complete over the old foundations, and the 
work of demolishing the stable building is now nearly 
completed, and excavation is well under way. 

A large number of the new cars which are being built 
by the Laciede Car Co., of St. Louis, have been delivered, 
and the officers of the company express themselves as 
exceedingly satisfied with their appearance. 

It is found in operating the horse cars over the 
grooved rail which is provided in the cable construction 
that it requires very much more power to haul the cars, 
and the horses are being worn out more rapidly than be­
fore. The increased draft is no doubt largely due to 
the sand which finds its way upon the rail from the new 

swi tch ing, so that a m o tor o f som e kind is a necessity. 
O ne of t he most se ri o us diffic ulti es, as the work progresses, 
is th a t o f providing for the traffi c o f th e different ho rse 
car lines on t he Bowery. Th e nu mero us turnouts and 
switches requi red are provided a t ve ry se ri o us expense. 
1 t is ex pected t hat th e l in e will be in operation before 
C hristm as. 

Baltimore (Md.) Notes. 

Th e L a ke R o la nd E levated Railway, so called becau se 
part o f th e lin e ison a viaduc t has been acquired by Mess rs. 
Jarvis & C o nk li n , o f Kan sas City, and th e \~Ork on th e ~lec­
tric equipm e nt is be ing advanced as rapid ly as possib le. 
Contrac ts h a ve been let a nd t he raiiway will be in o pera­
ti on before lo ng. The e levated struc!ur.e wi}l b_e supplied 
by the Pennsylvani a S teel Co., a nd,_ i t 1s _said, 1n al l _ o~er 
3,000,000 lbs. o f s teel, excl usive of ~atls, _wtll be used 111 its 
constructio n. The Pullma n Car Co. will su p ply the cars 
and J. G. White & C o. have cha rge of th e electric eq u ip­
ment. 

\Vork o n th e ne w power s tat io n o f the Traction com ­
pa ny on Gilmore a nd Mosier Street s is being pushed for­
ward. The statio n occ upies a b ui lding fo rmerly used as 
a church a nd the machinery, which is being in stalled by 
the R o be'rt P oole & S o n C o., possesses a number o f novel 
features. R o pe transmission will be emplo yed , a nd both 
drums of a pair will be driven direc t from a split pinio n . 
The two parts o f the pinio n w ill be m ounted l?ose ~n 
the sh a ft and driven by a compensating gear which w tll 
equalize the pow er tran smitted t o the t wo drums. Th e 
arrangement of the machin ery is a l~o very com pa~t. 1:he 
eno-ines were supplied by the C orli ss Steam Eng111e C o., 
of bProvidence. The Tractio n com pany hope to have the 
station in operatio n by August I. 

During June nego tiations were co ncluded by which the 
property, franchises, etc. , o f the Baltim ore U ni ~n P assen­
ger Railway Co., th e Ba ltimore&_ Hampden R ai_lway C o., 
and the Highlandtown and P o111t Breeze R a ilway C o. 
were assign ed to the City & Sub u rba n R ail way Co. T he 
transfers were made und er an agreement e ntered into by 
a maj ority o f the stockholders on June 7. Mr: N el~o n 
Perin is president of the new com pany, and th eir ca pital 
stock is $3,000,000. . 

The site for the power h o use for the Blue line o f the 
City Passenger Railwa y C o , has been secured o n North 
Charles Street, between Lanvale Street a nd L afayette 
Avenue. The pla ns for the machinery a re being finished 
and the building will be commenced as soo n as the plant 
is laid out. ·work o n the o ther divisi ons is being carried 
rapidly forward. 

The Curtis Bay Electric Railway has commenced 
operations, and is carrying large numbers o f passengers. 

Record of Service of Two Hauling Cables, New 
York & Brooklyn Bridge Railway. 

Below will be found a record of the service of two of 
the hauling cables used on the N ew York & Brooklyn 
Bridge, which were manufactured by the John A. R oeb­
ling's Sons Co. No. 2 has, up t o the present time, shown the 
greatest endurance of any of the cables used on the 
bridge, except No. 5. 1:he latter is _still in use and prom­
ises to serve for a long time to come. 

pavement, and is not entirely chargeable to the grooved ueslgna-
rail. Some of the tilting or rope replacing sheaves are lion. 

Service. Miles I 
Hauled. I 

Average 
Ton-1\Iiles Load Hauled. Remarks. 

being installed at various points upon the line, and are of Days. Years. Hauled. Tons. 

No. 2. r. 66 120, 232 212 Re moved. 

No. 5. ,JI S I r. q 88,590 2 99 In Use. 

a special design, having been invented by Mr. J. H. Rob­
ertson, the superintendent of the lines. They are ar­
ranged to operate automatically from a lever in the track 
which is depressed by the wheel flange. These pulleys 
are to be placed at all points where it will be necessary to 
pick up the rope. P ARTIES desiring to secure space for exhi biting sup-

The company are in the market fora suitable switching plies, or who desire to secure. h ot e l accomm~dations at 
motor for transferring the cars at the 125th Street car barn, Cleveland for _th~ next . me~t1ng o f the American Street 
and at present are considering the merits of the Connelly Railway Associat1011, which is to be held on ,October 19, 
motor, and also of a storage battery motor. The purpose 

I 

next, should apply at_ once to l\I r. H . J . Davi:, sec reta ry 
of the company to provide pits under each of th e storage of the Local Committee, care o f the B rookl y n Street 
tracks prevents the use of animal power for doing the Railway Co., 1,301 Pearl Street , C levela nd, 0 . 
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As Traffic Promoters, handsome and highly fin ­
ished cars a re d oubtless im por tant fac t o rs in m a ny locali­
ties. As to their universal value, o pinio ns differ, a s will 
be seen by re fe rence to a number o f replies to a direct 
questio n upon th e s ubject, w hich a re to be found in an­
other co lumn. In our opi nion , the o nly way to settle the 
question as it ap plies to a ny locality, is t o try th e experi­
ment. \Vherever it has bee n tried it has proved o f de­
cided ar!vantag e, a nd we have never heard of a line going 
back to p lain cars aft er try ing the o thers. As to the em­
ployment of shabby a nd dirty cars no o ne can prese nt 
advan tages that will jus tify in a ny locality such a prac­
tice. 

A New Breed of street railway employes would 
seem to b e a desiratum with some o f the street car lines 
in the state of Ohio. F rom o ne city we learn o f a con­
spiracy on the part of a n umber o f co nductors to rob the 
company by changing t he combination of th e alarm punch, 
the practice having bee n go ing o n fo r years, and by which 
the company has been defrau ded out o f large sums. 
Some of the lines of another city, we learn as we g o to 
press, are idle because of a st rik e o n the part o f the em ­
ployes, the alleged grievance being that th e company re­
fused to yield to the demand tha t o nly union men be em­
ployed. Organized labor can never co mmand the respect 
of the public, and its demands should not be conceded by 
employers, until it has shown its abi li ty to purify the per­
sonnd of its assemblies. \Vhen it can guarantee the hon­
est and faithful performance of du t ies o n t he part o f the 
individual every em ployer will be glad to y ield to its 
demands. 

Another Trolley Accident is a bo ld type heading 
that o ne sees occasiona lly in su ch o f t he daily pape rs as 
ref use to become reconciled to the elect ric system o f 

traction . It matters not what the nature of the accident, 
whether it be a derailment, the butting into a too tardy 
truck, or the breaking o f a wire, it is always classified 
under the o ne head. Notwithstanding the fact that th e 
total number o f accidents for a given period is less than 
under a former system of traction, either horse or steam 
po wer, and the traffic is far m ore a cceptable to the pat­
rons, and less objec tionable to the residents along the line, 
these papers never lose an opportunity to display this 
favorite heading and to magnify every accident on the 
trolley line. If an individual were to cling to his preju­
dices and preco nceived notions of things and refuse to be 
convinced in the face of o verwhelming testimony, as do 
the impersonai publications, he would lose all standing 
with his fellows. · Accidents will happen with any system 
of tractio n; even were a car to be hauled by a yoke of 
oxen, it is only a question of time when injury would be 
done to some person or t o property, but they are not as 
comm o n in the long run with electric traction as with 
horse o r steam power. 

The Directory of Street Railways, heretofore 
published in the STREET RAILWAY JOURNAL, is omitted 
this issue for the first tim e. It is our intention that it 
shall hereafter be published quarterly, and it will appear 
next with our September issue. This will, we think, be 
an advantage to all interested, b ecause it will enable the 
publishers to m,:ike a better and more accurate Directory 
in every respect. Our friends who have been in the habit 
of sending ns corrections monthly will hereafter be 
troubled but once a quarter. We trust this change will 
not in any way inconvenience th ose who have constantly 
been using the Direc tory as a refere nce, as, with a little 
care, they will soo n learn to know just in which issue to 
expect th e Directo ry. \Ve take this occasion to thank our 
fri ends for the help th ey have given us, and, as in the past, 
we shall in the future use every effort to make the Direc­
to ry better and more accurate in eve ry way. We trust 
that all concerned will see to it that their roads are prop­
erly reported once every three months to the office of 
the STREET RAILWAY JouRNAL. 

Accidents are an Unfortunate but an inseparable 
accompaniment to the operation of any railway, street or 
trunk line, where great forces have to be controlled by fall­
ible operatives. The use of safety appliances and the em· 
ployment of care will reduce the danger to passengers, 
employes and the general public, but it may confidently be 
said that even th e best regulaterl transportation system is 
not absolutely free fro m casualties. Most street railway 
companies keep for their own information a list of the 
accidents occurring on their roads, and the authorities of 
some states compel the steam railway companies to keep 
a public record of such occurrences. The question 
whether this plan should be extended to the street rail­
ways was recently broached in the legislative halls of one 
of our neighboring states and was me t with proper oppo­
sition by the representatives of the street railway inter­
ests. That such a plan, if carried out, would result in 
much injustice which would more than counterbalance 
any supposed advantages there can be no reasonable 
doubt. A record of the kind proposed would be simply 
an invitation to lawyers of a certain class to bring dam ­
age suits against the railway company for every person 
injurer!, and wo uld prevent many accident cases from 
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being sett led o ut of courts. Every large city , and many 
smaller ones for that matter, contains many lawyers of 
the class that haunt th e city court hou se offer­
ing their services to the priso ners, a nd it is thi s class who 
would most profit from such a public reco rd, a nd fro m 
whom both the victims of an accident and the street rail­
way company should be protected. 

The Skill and Ingenuity of engineers engaged in 
co nstructing cable lines are often taxed more severely, 
and their ability is measured more bv the manner in which 
they deal with the emergency case; which arise as the 
work progresses, than in making the general plans for the 
system. Among the emergency cases are included the 
means to be provided so that the traffic on their own, the 
parallel or cross lines, shall not be interrupted, the mov­
ing of gas pipes, water pipes and sewers, and the excava­
tion for terminal pits where the street traffic is dense. 
Unfortunately, the conditions being different in almost 
every city, engineers have new problems to meet, and 
since they cannot avail themselves of the experience of 
other engineers who have dealt with similar problems, the 
work is frequently attended with a degree of expense far 
beyond the estimates, and out of proportion to the gen• 
era! work on the line. \Ve know of no branch of engi­
neering that needs the accumulated experience of others 
so much as this work of dealing with emergency cases as 
above outlined. Knowledge gained in experience of this 
kind, if withheld, does not benefit the individual, for the 
reason that he may never again be called upon to use it, 
but if it were contributed to a common fund every one 
would be benefited, and new lines would be relieved of 
excessive outlays which accompany this work, which in 
nearly every case is now largely experimental. We hope 
this suggestion will induce such engineers as have suc­
cessfully dealt with some of these difficult problems, to 
tell their experience by making it public through the 
columns of the STREET RAILWAY JOURNAL. 

One of the Most Important Questions of the day 
is how to harmonize the relations between a community 
and its chartered servants, those corporations that are to 
a certain extent doing a public business. It is recognized 
on every hand that these relations are not so straitened 
as they formerly were, and that some of the men at the 
head of our great corporations are being looked up to and 
respected as public benefactors. This improved state of 
affairs is, in our opinion, due largely to the growing prac­
tice of publishing annual reports which set forth the af­
fairs of the companies and show to the public that the net 
~ncome from operations is not as fabulous as imagination 
is accustomed to picture it so long as a business is sur­
roun?ed by an ~ir of mystery. As the practice of making 
pubhc the affairs of corporations becomes more general. 
so much more will the relations between the community 
and corporations harmonize. The day has passed when 
large fortunes can be made quickly from a public busi­
~es~, an_d capitalists must recognize the fact that only a 
hmtted mcome can be expected from investments in this 
direction, but it may be expected that this income will 
be large in proportion as the community is taken into the 
confidence of the corporation. On the other hand the . ' 
com~umty_ should not only be just but generous in its 
d_eah~gs with such companies as undertake transporta­
tion m any shape, by giving them a place to put their 

lines, and in case o f s trikes providing the full protection 
of the police and military forces if necessary. It should 
never be possible for a strike to interru pt the operation 
of a rapid transit line. If necessary le t th e accounts of 
the companies be subject to th e inspec tio n of t he public 
officers, and when a certain liberal percentage o f income 
is realized, follow with a lowering of fares ; but t he com­
panies should be exempt from taxation excep t on real es­
tate. Experience shows, as we have often noted , t ha t 
taxes of whatever nature come out of the public in the 
end from economies that are met by indifferent service, 
while on the other hand the service will impro ve in pro­
portion as the companies are unrestricted. 

Census Bulletin No. 55, which purports to give 
the relative cost o f building and operating the different 
systems of street railways, was issued in April, 1891, and 
contained a statement that it would be followed soo n by 
the publication o f statistics of street railways. The 
public have been waiting very patiently for this second 
publication, but so far as we are informed it has not yet 
made its appearance. In the meantime, nearly every 
writer who has treated o n rapid transit subjects in the 
popular magazines has drawn liberally on No. 55 for his 
statistics. \Ve have had our suspicions from the first that 
there was something wrong with this bulletin, for the 
reason that its conclusions were very much out of har­
mony with the data that we were able to collect. That 
we were not alone in our suspicions, the letter of our cor­
respondent printed in another column fully confirms. \Ve 
have made considerable effort to locate the roads num­
bered in the bulletin, and think that we have been able 
to identify most of them, and from what we know of the 
lines, and from records, we have co me t o the conclusion 
that the bulletin in question is an aggregation of errors. 
\Vhen lines are said t o have a grade of from 70 to 80 per 
cent., one naturally suspec ts that equally glaring errors 
may have crept in under other h eads. \Ve do not charge 
the Census department with having falsifi ed the returns, 
by any means, but that there has been a looseness on the 
part of street railway companies in making returns, so 
that grave errors d o ubtless existed in the forms from 
which the bulletin was compiled . A case in point is that 
of one of the lines reported, which we think we have iden­
tified, for which the returns made to the department were 
filled out by one of the junio r clerks in the company's 
office, and the officers of the company did not know that 
a return had been made, o r, if they did knmv, did not 
take the trouble t o verify the figures. We think the 
Census department in justice to itself should give the 
names of the lines referred to, and this would aid those 
interested to judge of the accuracy of the reports. Sta­
tistics of this kind are very valuable and often influence 
the investment or withho lding of a vast amount of 
capital, so that it is important that they be reasonably 
accurate, but averages made from such statistics as are 
compiled in the bulletin are very misleading. 

The Municipal Control of Street Railways is a 
favorite topic among many writers on economical subjects. 
It was not many months ago that a gentleman who makes 
an especial study of municipal administration, contributed 
to a leading magazine an article in which he described 
Glasgow as a model city. In the course of the essay he 
treated of its street railways, and commented with the 
fullest approbation on the fact that t!Je system was owned 
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by the municipality. The roads are operated by a com­
pany whose lease expires in two years. T he article, which 
attracted no little attention at the time, is recalled by t he 
visit to this country of a member of the town council of 
Glasgow, who seeks information regarding the operation 
of street railways. His particular mi<;sion was to inspec t 
the cable system of Chicago. While he admired the 
splendid work done by the system, he was not p repared 
to recommend its adoption by h is city. The statements 
that he makes, however, indicate how much better off are 
the people of Chicago in the matter of t ransportation tha n 
are the residents of the Scotch city, in spite of the tact 
that Chicago is confronted by a serious problem of 
intramural transportation, the solution of wh ich has been 
the study of various commissions. \Ve do not believe in 
the principle of the municipal ownership or operation of 
railways, and the fact that Glasgow makes more money 
out of the local system than does Chicago from the car 
licenses, does not signify to us. The general question of 
municipal control needs no re-argument here. The point 
that interests us just now, is that relating to the prime 
considerations in street car service, judging from the pas­
senger's point of view. How unenterprising the G lasgow 
management is, may be judged from the fact that the 
people have to depend solely upon horse cars and omni­
buses. No step has been taken toward the introduction 
of either electricity or the cable. In Chicago where pri­
vate enterprise alone is dominant, cable, electric motor 
and steam are e m ployed, while new systems of tractio n 
which promise improved service are constantly bei ng 
tried. The rolling equipment is far superior to t hat 
operated on the Glasgow tracks. In the matter of fares, 
too, Chicago has the decided advantage. For the expend­
iture of five cents the Ch icagoan can secure transporta­
tion on several line!3 for a distance of about eight miles, 
where for the same distance in the Scotch city the fare 
would amount to sixteen cents, according to the schedule 
of two cents a mile. \Vere such a fare exacted in C hicago 
imagine the violent remonstrance of the average passen­
ger! Chicago has nothing to learn from Glasgow; but 
the latter city may well question whether the principle of 
municipal ownership in all respects works to the adva n­
tage of the people generally who are interested in street 
railways solely as a means of cheap, convenien t and rapid 
transportation. We have said that the general principle 
of city control needs no consideration here, but we can not 
refrain from asking what would be the resul t if stree t car 
systems in Chicago were under the contrul of the C ity 
Council, seven of whose members are on trial for bribery 
at the time this paragraph is written. 

"Nothing is Impossible," say the engineers; ·'only 
give us a banker's order and we will construct any public 
or private work that may be demanded for human con ­
venience or happiness, but we cannot always guarantee 
that the income from operation will pay tor the invest­
ment." The question of income being considered, the 
services of the engineer who advises when not to build is 
frequently of more value than those of one who boast­
ingly undertakes to do a work in which doubt is an im­
portant factor. A case in point is that of the proposed, 
much advertised, straight, hundred miles an hour electric 
road between St. Louis and Chicago. \Ve have given th is 
matter little attention heretofore, because we considered 
the idea too visionary, and the details of operation as pre­
sented by its promoters too indefinite to merit serious con-

sideration, but since the matte r has b ee n b rought into 
promin e nce through a lec ture recently delivered by the 
originat o r of this b old scheme before the New York Elec­
tric Club, a nd , he nce, has been considered by some to have 
t he endo rse m ent of th e club, it seems fitting that we 
shou l<i cau t io n o ur readers or such o f them as contem­
p la te t a king stock in the enterprise, to receive the propo­
si tio n cum gra,io salis. So muc h stigma attaches to the 
mem o ry of t h ose who in the early days of railroading 
r id icu led the id ea of steam p ro pulsion that critics nowa­
days a re very cauti ous about expressing an opinion re­
garding new methods of transit lest they in turn become 
the butt for r id icu le. In reference to the project under 
discussio n , we a re willing to take our c hances, however, 
fN the details of the plan are so absurd and violate so 
man y elect r ical a nd mech a nical princ iples, while the c~st 
of the enterp r ise is placed a t such a lo w figure, and is 
confessed ly co nfin ed to o nly one favored locality with a 
coal mine a nd water po wer ready made, for which "no 
one couldn't send in no b ill for," that th e proposition de­
serves ridic ule if n o t co ntempt. As to the cost, which is 
stated to be $6,000,00 0 fo r the 24 8 miles, a few figures will 
demonstrate its absu rdity. The roadbed, it is admitted, 
must be equal to th a t o f a steam line, which, with ballast, 
proper d rainage a nd suita ble rail would cost at least 
$50,000 per m ile, or $ 1 2,4 00, 0 0 0, to which must be added 
the cost o f ro lling stock and electrical equipment. But a 
200 H. P. mo to r wi th a weig ht of o nly 6,000 lbs. and a 
s peed of 500 revolutio ns, is, in th e language of another, 
a very great feat indeed ; bu t this is outdone by the cur­
rent t ransfo rm er sch e me a nd multiphase system which 
starts wi t h 500 volts a t the ge nerator, steps up to 25,000 

volts, when it is broug ht d o wn to 3,000 volts and led along 
the troll ey wi re. I t wo uld see m that it would not require 
a 200 m ile line to de m onstra te all this; there are plenty of 
lo ng elec tric lines n o w in o pe rati o n that would no doubt 
ava il t hemselves of t h is saving in current transmission, 
and o n whi ch o ne o r mo re cars could be run to demon· 
s t ra te the p rac ti cability o f the scheme before entering 
upo n t h e equi pm ent o f the propo sed line. We would not 
advise th e Chicago & Alton or the o ther s team lines that 
now opera te be t ween the two cities to advertise their roll­
ing stock or o the r stock for sale a t present, nor the gov­
ernm ent as ye t t o cancel its m a il contracts with these 
1i nes. It is safe to say that until after the Columbian Ex­
posit ion is closed there will be sufficient traffic to keep all 
lines reaso nab ly employed. 

The Relative Merits of a cable or electric system 
of t r ac ti o n fo r a proposed line in Sydney, New South 
\Vales, h ave been strikingly set forth in a voluminous 
repor t r ecentl y p u b lished by the Parliamentary Standing 
Com mittee o n Pub lic W orks of that far away country. 
T h is report is the record of, proba bly, the most thorough 
investiga tio n t h a t has ever been made relative to rapid 
tra nsit sc h emes, a nd could never have been made or pub_ 
lish ed, owing to the ex pen se, h ad it no t been done under 
gove rnm e nt a uspices. The repo rt gives verbatim the 
questions a nd a ns wers put to and given by experts who 
were summo ned to give tes timo ny in the matter. Be­
cause o f its va lue and for oth er r easons we surrender con­
siderable space to the p ubli ca tion o f the conclusions of 
t h e committee which d ecided, by a vote of seven to five, 
10 recommend the cable syste m for the line under consid­
eration. The d ecision of the committee, relating as it 
does to a particular line, is doubtless a wise o ne, for owing 
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to numerous grades it is doubtful if the line could be gJcclric Power· on th e ~cw York Ek vatcd Hail= 
operated successfully by any electric method ; but had way System. 

The elt>vated railway syste m in New York has long 
seemed to electrical engineers an ideal place for demon­
strating th e advantages of electric motors for a metropol­
itan transit system, and as our readers will remember, 
some of the earliest experiments with electric traction of 
Field, Sprague, Daft and others were with cars on this 
railway. Although these experiments were not followed 
by the adoption o f electric motors on the road, they con­
vinced the managers that in many respects electric power 
was preferable to steam power, and in view of the impor­
tant improvements which have been made with electric 
motors during the past few years, it has seem ed for some 
time that a change of m otive power, which was undesi­
rable a few years ago, might at the present time be made 
to advantage. The managers of the New York elevated 
rail way system, therefore, through Col. F. K. H ain , recently 
requested and obtained from the Ne w York office of the 
Short Electric Railway Co., of Cleveland, a proposition 
for the equipment of a portion of their system with elec­
tric power. The proposal made by the Short company 
includes all of the Third Avenue division o f the system, 
the division upon which the greatest traffic occu rs, it be­
ing considered by the electric company more desirable to 
install their system on a crowded division of this kind 
rather than upon the suburban branch, as first proposed. 
The plan is to build a number of electric locomotives 
about the same length as the present steam locomotives 
and capable of drawing the same load, i. e., five loaded 
cars or more. The locomotives will have six driving 
wheels, each pc1ir of which will be supplied with powe, 
by a fifty horse power gearless motor, similar in general 
arrangement to the street car gearless motor, but differ­
ing in some details made necessary by the different condi­
tions. The supply of electricity \viii be taken from a novel 
third rail carried near the surface of the ties and pro­
tected carefully against possibility of short circuit. The 
rails will probably be used for the return, and feeders will 
be arranged so that the destruction of a portion of the 
track owing to the walls of the building falling on the ele­
vated railway, or other cause, will not result in interruption 
of the supply of current on other sections of line. The 
power stations, of which there will probably be three or 
more, will be located near the East River, where the real 
estate will not be so expensive and where the facilities for 
the receipt of fuel, etc., are the best. After the equipment 
of the sections of road where there is a great amount of 
~raffic, it is the intention that the trains drawn by the 
electric locomotives will run between the steam motor 
trains until the entire system shall be equipped. The 
principal advantages claimed for the use of the electric 
system besides that of economy and the obviation of 
smoke, gases and cinders, as well as escaping steam, are 
that less time is required to get up speed, and the de­
cision of the elevated rail way managers upon the propo­
sition will be awaited with interest. Professor Short and 
Mr. E. J. Wessels, the Short company's general Eastern 
agent, have had several conferences with Vice-President 
Hain recently, and very likely there will shortly be a 
definite outcome in substantial shape, from their confer-
ences. ----•···-----

THE West End Street Railway Co. , of Boston, finding 
that their fifteen horse power electric motors were too 
small for their long cars, and having, in consequence of 
the substitution of long for short cars a surplus of elec­
trically equipped short cars, have offered a number of 
these for sale. The cars for sale include sixteen foot 
open and closed cars equipped with single and double 
reduction motors. The company are also disposing of 
some of their double reduction motors mounted on four 
wheel swivel trucks. 

the question been in reference to a system for the entire 
city or for the other cities of that country, then we think 
an injustice would have been done to electric traction, 
had the same opinion prevailed. We base our judgment 
in this matter on the fact that important additional evi­
dence could have been secured in favor of electricity, 
while some of that given and which seemed to have great 
weight with the committee was unfortunate in that it 
was based on defects which could have been remedied. 
\Ve refer to the electric line between Randwick and 
Waverly in the same country, which was constructed of 
material sent out to the Melbourne Exposition a few 
years since and was r:ot put in service under the direct 
supervision of the Thomson-Houston company, and, as 
the report states, it has not reached expectations either 
in regard to capacity for dealing with traffic or in reason­
able cost of working. Another feature which had great 
influence with the committee was the lack of reliable evi­
dence as to the cost of operating electric lines, and the 
report on this subject reflects very seriously on American 
railway managers. \Ve quote from the report in this 
matter: "It is, in the present condition of electric tram­
ways, very difficult to get accurate information on this 
point. The difficulty is said to be due to the circum­
stance of the companies con trolling the electrical tram­
ways in America being subject to the municipal authori­
ties of the localities in which the tramways are laid. A 
provision in the agreement between the municipalities 
and the companies requires the latter to reduce the fares 
upon the tramways, immediately a certain rate of profit 
has been reached, and to avoid this reduction the com­
panies are said to conceal the actual profits made, and 
consequently, the actual working expenses incurred." 
This, not being true to any great extent either in regard 
to agreement or the practice of concealment, will at once 
be seen to be unfair testimriny. We admit there is diffi­
culty in getting reliable statistics relative to operating 
expenses, but it is owing, as we have frequently shown, to 
the constant additions that are necessarily made to nearly 
every line that has been put in operation, and usually, the 
method of bookkeeping employed by the companies does 
not separate strictly operating expenses from the cost of 
betterments. Fr0m the i:eports of such companies in 
states which require annual reports to be made to the 
boards of railroad commissioners, reliable statistics can 
be had. The report under discussion shows the necessity 
of some concerted action on the part of electric supply 
companies and the management of electric lines, looking 
to the compiling and publishing of reliable statistics 
relating to operating expenses. This emphasizes the 
necessity, as we have frequently noted, of a uniform 
system of keeping accounts and of committing this work 
to competent clerks who will care for details and render 
trustworthy reports. It is unfortunate that an industry 
that is developing so fast in our own country and is prov­
ing a boon to hundreds of towns and thousands of people 
should be denied to the dwellers on the o ther side of the 
globe, because its merits, looked at from so great a dis­
tance, seem to be distorted. \Ve hope that the report 
which we publish will stir up the electric compani~s to 
look more carefully after their interests abroad. 

THE mayor of Denver, Colo., is considering a proposi­
tion from the Denver Tramway Co. of that city to sprin­

Electric Rail- I kle the streets over which the cars run, by electric power 
sprinklers. 

THE Fitchburg (Mass.) & Leominster 
way has been put in operation. 
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New 300 H. P. Generator. 

Our illustration gives an excellent idea of the new 
300 H. P. generator lately put on the market by the Short 
Electric Railway Co., Cleveland, 0. This generator is 
capable of delivering a current of 500 amperes at a press­
ure of 500 volts. The field magnet frame is of a new 
design, thirteen feet in length and weighing ten tons. 
The field magnets twelve in number are bolted to this 
frame and are similar in construction to those of the four 
pole machine described in our September 1891 issue. 
The armature, which is mounted on a sha(t thirteen feet 

-~-= - -~=----:-

of this shaft is a hand wheel and jam nut by means of 
which the brushes can be easily and quickly adjusted and 
held. This generator is designed to run at 300 revolutions 
belted an d 2 50 revolutions when connected direct to an 
engine. 

The Foundations for the Houston Street Station, 
Broadway (N. Y.) Cable Railway. 

The decision by the managers of the Broad way & 
Seventh Avenue Cable Railway to rent the upper stories 
of the main cable power station, now being erected at 

:;- ,. ?,-._ - - . - ~ _:_ ~-:_ 
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NEW SHORT 300 H. P. GENERATOR. 

in length, is o f the well known ring type built by this 
company and is fifty inches in diameter. The construc­
tion of this armature was also fully described in our Sep­
tember 1891 issue. The shaft runs in self oiling and self 
centering bearings. The centre bearing is provided with 
six thrust collars. The box in which this bearing runs 
is provided with a new device by means of which it can 
be easily adjusted. On the lower half of the box there 
is cast a feather which moves in a similar groove in the 
frame, and it is operated by a screw which extends 
through the frame. This screw is provided with a hand 
wj1eel and jam nut by means of which it can be easily 
held and adjusted. The commutator is of large diameter, 
24 inches and contains 200 bars. The brushes are six in 
numbe.r aqd c1:re q1rried and adjusted in a novel manner. 
A split wheel i~ provided in the lower side of which a re 
gear teeth which !11esh into a pinion mounted on the 
shaft which extends from the frame. On the outer end 1 

the corner of Houston Street and Broad way, for offices 
and business purposes, necessitated a spedal construction 
of the foundations in order to avoid any vibration of the 
building by the operation of the machinery. It was, 
therefore, decided to make the foundations of the build­
ing entirely independent of those for the machinery, so 
that any throbbing and vibration of the latter would not 
affect the former. The plan decided upon, and now being 
carried out is as follows: The floors of the building 
proper are to be supported on forty-five interior piers and 
twenty-eight piers on a line with the exterior walls, which 
will be self supporting. 

The exterior piers will consist of steel columns fixed 
on a grillage of iron bars, the latter resting upon stone 
walls. The interior piers are to be constructed as follows: 
Large cylinders of wrought iron or steel are to be sunk 
into the earth and filled with sand below and concrete 
above, and on the top is to be a grillage of iron beams. 
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The latter wi ll be leve l with the tops of the cy linders, 
which are o nl y s ix feet in length. Resting o n the grillage 
will be ma ssive iron bases, weighing in the neighborhood 
of 3,000 lbs. eac h. Steel columns will surmount these 
bases. The cylinders, except a few for supporting the 
court of the building, wi ll vary in interior diameter 
from eight feet six inches to twelve feet. There is a two­
fold object in their use; they will prevent the sand foun­
dation fro m spreading lateral ly, and they will also di vide 
the sa nd on which the building is to be supported from 
the sand foundation of the machinery floor, the latter be­
ing the principal reason. 

In order to have room for the driving wheels on the 
machinery floor, as has been already stated, it has been 
necessary to excavate to a depth of 
forty-two feet below the street level. 
Bridges of iron beams, resting on brick 
walls, are to be constructed around 
the columns supporting the building. 
The purpose is to prevent any part of 
the machinery floor, which will rest 
partly on the bridges and partly on the 
sand foundalion, from touching the 
main columns. Thus all of the weight 
of the machinery floor will compress 
the sand not used to support the build­
ing. The latter will compress only the 
sand under the main columns. 

-----•~•------
Direct Connected Engine and 

Generator. 

On this page is shown a multi polar 
electric generator, connected directly 
to the shaft of an engine built by the 
Lake Erie Engineering Works of Buf­
falo, a description of which was pub­
lished in these pages some time since. 
The engine was designed with especial 
reference to direct connected multipo­
lar generators, and the illustration 
gives a general idea of the appearance 
of the engine when adapted for electric 
rail way service and driving one single 
generator on the low pressure side. 

These engines are built, arranged 
for direct connection, in sizes from 
50 to 5,000 H. P. units, and of either 
compound or triple expansion type. A 
number of the smaller sizes are already 
in use, driving by direct connection 
lighting dynamos in office buildings, a 
place where economy of space is an im­
port:rnt consideration. 

New York Street Hailways in 18H1. 

The second volume of th e ninth annual report of the 
Board of Railroad Commissioners, of the State of :-.:ew 
York, for the fiscal year ending Jun e 30, 1891, which was 
transmitted to the Legislature on Jan1iary 12, 1892, con­
tains some very interesting- statistics in regard to the 
s treet railways of the state as well as of the steam railway!". 
\Ve fin d in the s tate I05 companies reported as operating 
surface street railways. These show total gross earnings 
from operation of $20, 153,973.66, and total operating 
expe nses $14,914,204.72, giving net earings from opera­
tion of $5,239,768.94. The net earnings from opera­
tion during the year ending June 30, 1890, was $4,85 r ,· 

The Field Engineering Co., the 
Eastern representatives of the Lake 
Erie Engineering \Vorks, expect to 

DIRECT CONNECTED ENGINE AND GENERATOR. 

have several of the larger sizes running in electric rail- I 
way service, connected direct to multipolar generators, 
at an early date. 

A POINT of interest to stockholders in business corpo­
:ations was decided June 17 by the N Y. Court of Appeals, 
m the case of Thomas Commerford Martin ,,s. The \V. J. 
Johnston Co. Ltd. Mr. Martin, who was and is a stock­
holder in the W. J. Johnston Co., believing that its affairs 
were being improperly managed, obtained from the Su­
preme _C~rn_rt a writ of mandamus requiring the company 
to exh1b1t its books to him and to allow him to make ex- ' 
tracts or memoranda therefrom. The company resisted 
the application, claiming that Mr. Martin was not a stock­
holder; that he had no right in any event to make ex­
t~acts f~om the books, but only to inspect them; and that 
?Is motive~ for the examination were improper, as he was 
mterested m a rival corporation. 

The case was very strenuously litigated by the com ­
p_a~y, but the court mentioned has fin;lly affirmed the de­
c1s1on of the general term, that Mr. Martin was entitled 
to the granting of the application as fully as was allowed. 

044.76. Nineteen roads reported a deficiency from opera­
tion during the year, and only twenty-five less than one­
quarter paid dividends. The average rate of dividend 
paid was 8 per cent. In 1890, ninety-five roads were 
reported as in operation, o f which eleven reported a defi­
ciency. Twenty-nine paid dividends. The roads paid a 
total of $938,676.22 as taxes. 

A FEW weeks ago a delegati o n from British Columbia 
waited on the Government, at Ottawa, and asked that 
the rails used in electric railways which weighed over 
thirty pounds be admitted fre e of duty under the same 
classification as rails used for locomotives. The Govern­
ment forwarded the reply recently, stating that electric 
rail ways are classified as t ramways, and the rails used for 
electric rail ways are duitable irrespective of weight. The 
decision is of interest to all Canadian cities which have 
electric railways, inasmuch as when an electric railway 
company wishes power to make a crvssing over another 
railway. it is in the same position as an ordinary railway, 
and must make application to the Railway Committee of 
the Privy Council. 
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Heavy Duty Engine for Electric Hail way Service. 

The extremely varying load which a s team eng ine in 
an electric railway power station is so o ften called upon 
to carry, calls for the fulfi ll men t of special conrl itions, 
prominent among which a re great strength and prompt 
acting of the governing mechanism. It was through lack 
of one or both of these esse ntial points that som e of t he 1 

engines in the early install ed stat ions have showed them ­
selves unfit for the task assigned them. 

In the accompanying illustration is show n an eng ine 
recently brough t ou t by the Ball Engine Co., of Erie, P a ., 
especially for electric rail way service. It wi ll be seen 
that this engine is, for its cyli nder capacity, of great 
strength ~-nd weight, the makers claim ing th at the eng ines 
they build are, for the horse power, th e heaviest eng ines 
made. The connecting rod and cran k shaft are of fo rged 
steel. The crank shaft is eight inches diameter in t he 
crank pin a nd in the journals. The crank pi n boxes a re 
lined wi th st r ic tly genuine babbit; the crosshead boxes 
of pure copper and tin. The crosshead pin is o f tool 
steel. The system of oiling the running parts is very sim-

passenger entering the sta tion takes a stairway which di­
vides a t th e first landing, that on the east side leading to 
the p la tfo rm fo r trains going downto wn, and that in the 
o p posite direc tion t o platforms for trains south bound, 
a nd we re illustrated in February, 1892, issue of the STRF.ET 
R AIL\\' AV j OURNA L. 

T he ti cket sellers are young wo men, a n<l one is em­
ployed a t each s ta tio n, together with a male ticket collec­
tor, who receives tickets in a •(ch opping" box of the same 
patt e rn as t hose used in New Yo rk City. 

As a n indicatio n of the fact that the New Yo rk roads 
have served a s models, it may be stated that the very 
g ong which a nno unces the departure of trains is the 
same in t o ne as that used o n the Manhattan. 

The coaches, which a re similar to those in use in New 
Yo rk, have o ne improvement. The doors are constructed 
0 11 the d o ubl e sliding pattern, and when one is pushed 
back both open. The platforms are wide, and the cars 
can be em p t ied in a short time. 

Th e facilities fo r handling pass~ngers at the down­
to wn t erminus are no t a s good as could be desired. There 
is a n excess o f steep stairway and a lack of o 1•portunity 

HEAVY DUTY ENG INE FO R ELECTRIC RA ILWAY SERVICE. 

pie and thorough. The valve, wh ich has been used by ' 
this company with such success in the past in their el ec­
tric light engines, is con ti nued in t h e h eavy d uty engine. 
This engine has shown in pract ice perfec t regula ti o n un ­
der conditions where t h e varia t ion in load o n the g ener­
ator from zero to t h e fu ll capacity has ocr.urred d uring 
less than five seconds of time. The makers of thi s eng ine, 
working on the theory that t he electric rai lway in terests 
demand a strictly first class engine, are using the very bes t 
possible material a nd ,;vork manshi p th ro ugh out, and claim 
to give perfect satisfaction. 

Opening of the South Side Elevated Road, 
Chicago. 

fo r purchasing t ickets. The re is a lack of provisio n for 
se pa rating passengers entering and leaving the platform, 
a nd confusion a nd delay are the result. These are minor 
c riti cisms ; a s a whole the system is admirable. 

The compound engines made by the Baldwin com 
pany are performing satisfactory service. But little com­
p laint is h eard o n the score of noise or smo ke. 

The road at present is o perated only from Congress 
S treet on the north to Thirty-ninth Street on the south, 
b ut eventually it will be ex tend ed to the World's Fair 
grounds a t Jackso n Park. \Vork on the extension is now 
in progress. 

The South Side Elev::ited Rail road in C hicago was 
opened for regular traffic 011 June 6 ; and since tha t tim e 
the company have been giving an excellent service. Th e 
business, which was large from the very start, is bound to 
increase materially as the public appreciates the sa t isfac­
tory operation of the road. The formal opening of th e 
line took place some days previously, when the com pany 
invited, first, a party of gentlemen and subsequently a 
party of ladies to enjoy a trial trip over the line. 

It m ay not be out of place in thi s connection to review 
b ri efly the history of the company. The Chicago & 
South Sid e Rapid Transit Co. was organized January 5, 
1888. A n o rdin ance fo:· a fran chi se was introduced in the 
Co un cil t wo m onths later, and afte r two months' delay 
was a d o pted . Effo rts we~e then made to secure funds, 
a nd th e a ttempt was at firs t entirely unsuccessful. A part 
of the bo nds was then sold t o a New York syndicate. In 
January, 1889, the C hicago City R a ilway Co. issued $500,-

1 

ooo o f 4 .1/z per cent. bo nd s with which it was believed that 
, $500,000 o f t he bond s of the L co mpan y a nd a part of the 

s tock was purchased. \Vork was prosecuted for many 
1 m onths, but the compa ny finally exh a us t ed their res~urces, 

a nd a hal t o n co nstructi on was call ed. At a meeting at 
the U nio n League Club, in Dece mber las t, o f loca l capi­
tal ists, suffi c ient money was pledged to wa rrant the co1:1-

The management has studied carefully the ope ratio n 
of the New York elevated roads which serve in almost a ll 
respects.as models for the Chicago system. The stations 
are radically different; so far as completed they arc b11i lt 
I-! nd er the tr.ick, T hey are of !>rick and terru cott;t. Th e 

I pleti o n of the road as fa r as Thirty- ninth Street, and it s 
i com pl etc eq uipme nt, an<l wo r k was resuir ecl at once. 
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Holled Steel Gongs-. 

Two new types of gongs for street car use in which 
the bell is of rolled steel, have recently been brought out 

ROLLED STEEL GONGS. 

by the Pittsburgh Steel Hollow Ware Co., of Pittsburgh, 
and are illustrated herewith. 

The diameter of the gong is eleven inches. As will 
be seen, both the type for foot use and that adapted to be 
rung by a cord overhead are simple in arrangement, and 
having few parts and no springs are not liable to get out of 
order. The rolled steel is guaranteed not to crack or lose 
tone in use. The gongs have been adopted by a number of 1 

prominent street railways, and are working satisfactorily. 

The Fulmen Lightning Arrester. 

A new lightning arrester, constructed on the princi­
ple of making the arrester consist of a magazine of inex• 
pensive discharge 
plates, so arranged that 
upon the destruction of 
one set another will 
automatically come into 
position to receive the 
lightning discharge, has 
recently been brought 
out by C. S. Van Nuis 
of New York. The ap­
paratus, read y f o r 
operation, is shown in 
Fig. 1. There is a por­
celain base with four 
channels, two to receive 
the wire terminals, one 
connected to line and 
the other to ground. 
This constitutes the 
stationary part of the 
apparatus, and it may 
be attached to the sta­
tion wall, car body or 
cross arm as the protec­
tion sought may de­
mand. 

FIG. 1.-FULMEN LIGHTNING 
ARRESTER. 

A corrugated cover of porcelain containing a series 
of fuse arresters is attached to the base by a simple lug 
and spring bolt, so that the two are held rigidly together, 

FIG. 2.-FULMEN LIGHTNING ARRESTER. 

but can be quickly detached for reloading with new ar­
resters when necessary. 

The arrester proper is shown in Fig. 2, and consists 
of two small brass wires two and a half inches long, their 
inner ends lapping each other a short distance and sepa­
rated by a very small space. These form the discharge 
plates of the arrester and are held in position and kept 
clean and dry by sealing them into a small glass tube. 

Two soft rubber plugs serve to attach the arrester to the 
porce lain cover. by fitting tightly into properly spaced 
holes, and th e outer ends of the wires arc so knotted and 
cut to length that, with the cover in position, they ap­

proach but do not 
touch the carbon rods 
which form the line and 
ground terminals. To 
bring the fuse arrester 
into operative position, 
a wedge shaped piece 
of carbon is brought to 
rest against each encl of 
the top fuse, at the 
same time making con­
nections with the car­
bon rods. In this posi­
tion the arrester offers a 
free passage to earth for 
a lightning discharge, 
but will not ground the 

normal current. In operation, the arc caused by the light­
ning discharge starts a short circuit which immediately 
consumes the wire an,d allows the two carbon wedges to 
drop and adjust themselves to the next arrester. As shown 
in the cut, there are fuses for ten consecutive discharges, 
which are considered more than sufficient for one localitv 
during a seve"re thunder storm. The fuses are replaced 
with the cover detached, avoiding possibility of a shock 
from contact with the wires. The destruction of the fuse 
in circuit is complete, when acted upon by lightning and 
the dynamo current as described, but the remaining fuses 
and porcelain pieces remain unharmed, as they are totally 
fireproof and not in electrical connection. 

National :Fare Box. 

It is predicted tha t a great many street railway com­
panies operating a small number of motor cars will find it 
necessary to dispense with conductors and depend upon 
the fare box as a collector o f nickels. A fare box to serve 
its purpose well must keep its fares after they are depos­
ited, and this clai~ is made particularly for the improved 
form made by the National Fare Box Manufacturing Co. 
Chicago. The box is thoroughly illus- ' 
trated by the accompanying cuts. The 
especial feature of the box is that shpwn 
in Fig. 1. From the roof of the box 
hangs an automatic closing door, A, 
on hinge, B. When the door is pushed 
back it discloses the opening of spout, 
C, into which the fare is deposited. At 
the same time that the swinging door 
is pushed back, the 
platform, D, which is 
attached to the bot­
tom of the swinging 
door,passes under the 
lower end of the 
spout (inside of box), 
this disclosing the 
bottom of the spout : . 
at the same moment if 
that the top is un- [0 [ __ 

covered, so that when \ \ 
a coin or ticket is \ \ 
dropped into the \ \ 
spout it remains there \.·y: 
until the swing door '\L;, __ ~, 
is released and falls FIG. 1· FIG. 2 • 

back into place, by its own weight, over the mouth of the 
spout; and at the same moment the platform, being at­
tached to the door, swings from under the spout, and 
the coin or ticket drops to the first dump or hopper. A 
gong rings when A is pushed in. The arrangement be­
ing such that the top or bottom of the spout is always 
closed, it is impossible to withdraw any coins. 

There are two drops for fares as, Fig. ,,. sh o ws. The 
fare falls into the upper drop and is turned jnto the 
second by the driver, the latter holding all the fares for 
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the entire trip. The construction is such that when the 
driver turns the lower drop, the upper one turns also, so no 
money can be left in the latter. 

The cash 
drawer in the 
bottom is lock­
ed by a Yale 
lock. The key 
cannot betaken 
out of the 
drawer until it 
is locked, which 
will guard 
against the 
possibility of a 
collector leav­
ing it unfasten­
ed. By opening 
this drawer, 
and removing 
a screw, the 
glass and frame 
in the front 
part of the box 
ccin be taken ~ 
off, the drops -
taken out, and 
the box easily 
cleaned. The 

FIG. 3· FIG. 4. 

fare box is twenty-two inches in height and six and a 
half inches wide. Fig. 3 shows the fare box as viewed 
by the passenger; and Fig. 4, the appearance with top 
locked, when the car is going in the opposite direction 
and when the other fare box should be used. 

An Improved Feed Water Heater. 

The Goubert Manufacturing Co., of New York, have 
introduced an improvement in their feed water heater, 

consisting of arched or convex tube plates. 
In this form the plates are strong enough 
to resist any pressure that can be brought 
to bear upon them without depending on 
the tubes as stays. By this improvement 
the tubes are relieved of all strain at the 
joint, and absolute security is obtained 
against the cracking or bulging of the tube 
plates. Our illustrntion shows a sectional 
view of this heater in its improved form. 

Elevation of Illinois Central Tracks 
in Chicago. 

The Illinois Central Railroad Co. have 
decided to accept the crdinance of the 
Chicago City Council requiring them to 
elevate their tracks from Fifty-first to Sixty­
seventh Streets, a distance of about two 
miles. A vexatious problem to the World's 

G_o ... u"'"
11 
.. ,_E._R_T-"""E..__E_D Fair authorities is thus removed. It, per­

WATER HE;TER. h~ps, should be _stated for those unfamiliar 
with the locat10n of the World's Fair 

grounds at Jackson Park that the tracks of the Illinois 
Central are at present but a few hundred feet west. If 
the tracks were not elevated all the carriages, pedestrians 
and street cars would, of necessity, have to cross the 
tracks_ at gr~de u~less ~iaducts were constructed. During 
the fa11> when trams will be passing almost continually, 
a crossing at grade would be, of course, out of the ques­
tion. It has been assumed that eventually the company 
would be compelled _to elevate their tracks, but even if 
an effort at compulsion had been made when the Fair 
project had first assumed definite form they might have 
made a successful resistance for several years; so the 
\Vorld's Fair authorities are congratulating themselves on 
the removal of an obstacle that menaced the success of 
the Exposition. This improvement means that the cable 
cars of the City Rail way Co., going to the Fair, will pass 
under the elevated tracks. 

Overhead Car Bell. 

An overhead car bell on the same principle as the 
New Departure Rotary bell has recently been brought 
out by the New Departure Bell Co. and is for sale by 

OVERHEAD NINE INCH BELL. 

John H. Graham & Co., of New York. An illustration of 
the device is presented herewith. The diameter of the 
gong used is nine inches, and it is made of bell metal. 
The bell is especially adapted for use in places where a 
foot gong could not be employed. The bell gives the 
same succession of blows as the standard foot rotary gong. 

Insulated Trolley Crossing. 

A new type of insulated crossing for intersecting 
trolley wires h~s been recently patented by R. M. Jones, 
of Salt Lake City, the general details of which are shown 
in the accompanying engraving. 

The trolley wire for one road is at H, where it is sep­
arated from the rest of the frame by the insulating mate­
rial shown at C. The rest of the frame forms part of the 
second railway circuit. A car, using the upper trolley 

INSULATED TROLLEY CROSSING. 

wire, has uninterrupted access to it, since the arms, E E, 
are normally held in the position shown, through the 
force of gravity. 

vVhen a car, however, passes the crossing upon the 
line, of which the frame of the frog forms part of the cir­
cuit, one of the arms,E E, bridges the aperture, taking the 
position shown by the dotted lines. 

As the crossing works equally well for cars going in 
both directions, it is particularly adapted for use at the 
intersection of single trolley lines belonging to competiPg 
companies. 

----·♦------
THE Brooklyn City Railway Co. have recently com­

pleted the construction of a handsome fireproof building 
at the corner of Montague and Clinton Streets., which 
they will occupy for office purposes. 
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Correspondence. 

Communications on all subjects or Interest to street rallway managers 
are solicited. Names or cof!'espondent.s may be withheld Crom publication IC 
desired, but must be known to the editors. Tbe correspondent alone Is re• 
sponslble ror his statements and opinions. not the editors. 

The $350,000 Cable Hoad and the $4H,000 
mcctric Road. 

EDITORS STRH:T R AILWAY JouRNAL: -

In April, 1891, the Census Office publis hed Bulletin I 
No. 55, entitled " Tlze R elatin Rco11omy of Cable, Electric 
and Animal Motive .Power for S treet Railways." It fell 
like seed on prepared soil, tilled by husbandm en with 
every resource of modern agri cu lture from th e electric 
plow and cultivator to the arc light, and the crop, forced 
day and night, has nourished thousands. 

The average man wearies of indefiniteness. H e finds 
relief in the unqualified. He accepts thankfully a defi­
nite outline for Heaven, and he rejoices in a rule without 
exceptions. 

When the electric man found or thought he had 
found in Census Bulletin No. 55, that a cahle road costs 1 
$350,324.60 and an electric road $46,697.59 per mile he 
was at rest on that point for th e time being. There was I 
nothing to do but to spread the glad tidings. He h as 
built cable" roads since without number (usually for a 1

1 

business most unfa\·orable for their financial success) and 
they have all cost $350,324.60 per mile of line ; and their 

operating ex pe nses have been Iq.12 cents per car mile, 
"or with inte res t added" jus t 20.9 1. 

Turning to the sou rce of t he information, Census 
Bulletin No. 5 5 , we find th~ fi rst cable road mentioned 
cost $683,846 per mil e of line; a fi gu re so far superior to 
the stereotyped $350,324.60 th a t I can 't h elp thinking of 
the exclamation of Clive when h e recalled some of the 
wealth of India he had not appropriated : ·' By God, Mr. 
Chairman, at this moment I s tand a stonished at my own 
moderation." 

At the first blush it seems as if the only thing to do 
with a road that has swallowed 13 ,676,92 0 nic kels " per 
mile o f line" is to -:lose the slot, stre tch th e t rolley wire, 
a nd try to save s01 •. cthing out of the wreck. But the last 
lesson of this case may be that it is a hea lthy sort of a 
system that can stand up under such a load. I sh a ll have 
more to say of this later. 

Further investigation reveals the fac t that the cost o f 
roads was fixed fo rever by taking the average of ten cable 
roads and ten e lectric roads. They are given below. 

The last column in each table, "cost per mile o f 
line " is added by the writer. It may be noted that the 
figures given for Electric No. 10, a storage battery line, 
are not used in any of the" averages" of the Bulletin. 

Upon what principle the selection of roads was made 
I know not. The cables range from $159,000 to $684,000 
and the electric from $9,000 to $q9,ooo. 

On a slight examination of th_ese tables it will be ap­
parent that to draw any useful conclusion from them as 
to "the relative economy" of cable and electric railways 
is work for the man who can so lve the problem, "Given 

A. - C A BL E RA I L WAYS . 

I.-DESCRIPTION AND COST. 

=============~-·--~===================================-==~ 

LE:--GTH. 

I 

No. 
Length of Leng! h of all 

Line-Street Tracks, in-
Length eluding Sid- 1 
( Miles). ings (Miles). 

Total, 75.22 142.92 

I I 8.50 17.00 
2 

! 

5. 75 II. 50 
3 5.50 11,00 
4 3.20 6.40 
5 u.69 23.38 
6 10.15 20.40 
7 8.86 IO. IO 
8 8.57 17.15 
9 2. 72 5.44 

IO 10.28 20.55 

I 
LENGTH. 

I Length of Length of all 
No. Line-Street Tracks, in-

T 

Length eluding Sid-

otal, I 
(Miles). ings (Miles). 

55. 56 67.22 

I II. 71 16.35 
2 4,II 7.54 
3 5.00 5.22 
4 10.00 12.13 
5 6.oo 6.36 
6 3.00 3.26 
7 4.25 4.50 
8 2.80 2.80 
9 4.25 4.50 

0 I 
I 

4.44 4.56 

DESCRIPTION . 

STEEPEST GRADE. 

Per Cent. 

..... 

10.00 
I 

10. 40 
70.00 
4. 00 

13.94 
18. 53 
80.00 
4.00 
2. 15 

15. 50 

Length 
in 

Feet. 

. . . .. 

1,300 
.p2 
500 

2,250 
566 

I,000 
41 3 

1,600 
200 
150 

Grip. 

601 

II6 
65 
46 
26 
76 
71 
58 
81 
12 
50 

8.-EL EC TR IC 

NUMBER OF CARS. 

Trail. 

I 
832 

380 
76 
IO 
47 

141 
119 

8 

51 

Average 
Total Used 

at Once. 

583 

IIS 
50 
32 
40 

106 
77 
48 
36 
IO 
66 

RAILWAYS. 

!.-DESCRIPTION AND COST. 

DE S C RIPTION, 

STEEPEST GRADE. NUMBER OF CARS. 

Length Average 
Per Cent. in Motor. Tow. Total Used 

Feet. at Once. 

.... . . .... 118 34 78 

I I 

12.50 

I 
7,920 47 .. 32 

5.20 475 12 IS 9 
6.50 1,200 12 4 6 
S.oo Soo 21 6 14 
6.oo 500 7 4 4 
7.50 300 4 .. 3 
4.00 500 6 .. 5 
6.50 250 3 2 2 
3.00 300 4 3 2 
7.00 300 2 .. I 

Indicated 
Horse Power 
of Engines. 

13,300 

1,450 
500 

1,175 
I ,500 
3,400 
1,300 

425 
1,250 

200 
2,100 

Indicated 
Horse Power 

of Engines. 

2,370 

1,050 

125 
So 

450 
300 
100 

So 
.... 

I 

150 
35 

I 

I 

I 

I 

Tota l Cost 
of Road and 
Equipment. 

$26,351,416.62 

$5, 812 ,693.77 
J ,467 ,000.00 
2,628,586.59 
I ,219,615.63 
4,028,735.37 
2,649,735.84 
1,510,495.84 
2,257,860.34 

433,097.71 
4,343,595.53 

Total Cost 
of Road and 
Equipment. 

$2,426,285. I 2 

I ,I 56 ,354. 28 
266,730.10 
125,801.27 
382,600.00 
115,694.20 

95,225.16 
73,000.00 

106,407.15 
65,368.44 
39,104.52 

I 

Cost per 
Mile 

of Line. 

---

683, 846 
255,I II 
477,925 
381,130 
344,631 
261,05S 
170 ,485 
263,461 
159,227 
422,52 8 

Cost per 

I 
Mile 

of Line. 

I 

98,749 
64,898 
25,160 
38,260 
19,28a 
31,742 
17,176 
38,003 
15,381 

8,807 

-
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the captain's name and the year of our Lord, to find the 
longitude of the ship." 

The writer has a decent respect for" averages." Il e 
knows the statistics of the last twenty years afford a fou n­
tion for an estimate on the fires, murders, and gaso line 
stove explosions, for the next five. But everybody wh o has 
u sed averages, not like a machine, but for som e rea l pur­
pose and with some interest of his own at stak e, is a live 
to the fact that from the fires of the 1st, 11th and 13th of 
last month we cannot guess whether next \Ved nesday 
will bring burnt window curtains or Chicago in ash es. 

If th e tables had included every road bu il t to da te 
would they show the relative cost of the average cable 
road and the average electric road ? Yes ; just as stat is­
tics now available show the relative cos t of the average 
boat built on th~ Clyde and the average boat buil t a lo ng 
the Erie Canal. 

\Vould they throw any lig ht on the necessary inv est ­
ment under each svstem to handle a cer tain busin ess? 
Without the applic"ation of considerable in t elligence to 
the study of details, no. Can you substitute a $46,000 
electric road for a $350,000 cable? Can you substitute fo r 
the average Clyde built steamer the much cheaper boat o f 
the Erie Canal? That is the impression persistently cu!tinated 
for the last fifteen months by the street railway papers, the en­
g z"neering papers and the monthly magazines. 

\Ve find on inspection that the $46,000 ele~tric road 
consists of one mile of single track (certainly u npaved), 
plus one-quarter mile of side track, wi th 2.93 cars, a ll 
told, making 177 car miles per day. This is a car each 
way every twelve or fourteen minutes. Litt le confidence 

wil l be placed in t h ese fig u res by those familiar with the 
carelessn ess, the incompre hensi bleness of returns made on 
b la nks sent o ut fo r su c h inform a tion as is embalmed in 
t h ese tables. But tha t this is closely the $46,000 worth 
o f elec tric roa d can be verified by the papers and books 
of wri ters on the electric railway. 

The cable roads appear to have nineteen cars to the 
m ile a nd to make 847 ca r ll'!iles per day. Again I say the 
figures ·of the Bulletin are of little worth. No distinction 
is suggested between four wheel and eight wheel cars. 
O f t h e la tt er, road No. 8 has eighty-one, No. 9 probably 
twelve, No. 4 a la rge number, No. 1 a large number, and 
so o n. I h a v e little doubt that, reduced to equivalent 
nu mbers of " sta ndard cars" a nd miles, we shall find the 
cab le figures a t least twenty- one cars and 1,000 car miles 
per mile o f line p er d ay, o r a car each way every two and 
a qua rter minutes. 

Now, the nine electric roads averaged in the table 
h ave 62.66 miles o f trac k. If we consider this as 31.33 
m iles o f double trac k, for the purpose of closer compari­
son wi t h th e cable road, the $46,000 swells at once to 
$76, 170. If we leave them otherwise as they stand and 
add three-q u a rters of a mile of (cheap) second track and 
pave them like the cable roads the $46,000 becomes easily 
$76,000. If we add fifteen o r eighteen cars to the three, 
an a d d ed investment of $150,000 per mile is necessary; 
not fo r cars a lone1 but for the cars and what is necessary 
t o run the m. W e a re now beginning to fit up the canal 
boa t for the business o f the other boat. · 

If we a dd a h o rse railroad absorbed, what kind of a 
fi g u re d oes tha t c ut in "cost of road and equipment?" A 

A .-C ABLE RA I LWAYS. 

2.-STATJSTICS OF OPERATION. 

--

NUM llER OF PASSENGERS CARRIED. 
Length of 

Time Covered 
No. by Operating Car Mileage. Per Mile 

Statistics Total. O pe rated. Total. 

I 

(Months). 

Total. ...... .. 23,272,654 IOI ,995,695 I .355,965 $3.286,461.64 

I 12 6,290,172 36.218,807 4,261,036 $1,063,834. 59 
2 12 I ,653,303 10,030,4qr r,744,433 355 ,41 5.13 
3 12 1,413,280 8,229,809 r,496,329 200,093.65 
4 12 I ,404,000 4,607,587 I ,439,871 145,299. 39 
5 12 4,698,120 12,662,044 I ,003 ,r 52 441,1 51.59 
6 12 3,355,435 9,505,979 936, 550 344 ,229.99 
7 12 1,244,750 8,II3,655 915,762 272,721.43 
8 12 I ,595,650 6,781,683 

. I 
791,328 225,069.39 

9 12 310,331 1,346,820 495,1 54 57,697.94 
IO 12 1,307,613 4,498,820 437,628 180,948,54 

8 .-E L E CTR IC RA I L W AYS. 

2.-STATISTICS OF OPERATION. 

Length of 
Time 

NUMBER OF PASSENGERS CARRIED. 

Covered by 
I PER MILE OPERATED. No. Operating Car Mileage. 

~• tistks~-1 Total. Total. For Period Per Year. - I Mos. Days. Covered. 

Total , .. .. 2,442,106 8,031,214 I .... .. 222,648 $326,961.26 
---- --

I 6 .. 702,720 2,752,382 235,045 470,090 $95,109. 48 
2 9 23 317,656 

I 

826,756 201,157 248,047 31,030.30 
3 12 .. 257,793 1,041,978 208,396 208,396 28,531.04 
4 12 .. 634,000 1,680,000 168,000 168,000 94, 700.00 
5 6 .. 92,400 465,713 77,619 155,238 12,640. 57 
6 12 .. 85,668 323,244 107,748 107,748 19,694.47 
7 12 .. 186,400 400,000 94,II8 q4,rr 8 15,550.00 
8 12 .. 71,375 221,415 79,077 

I 

79 ,077 IO,II4.76 
9 12 .. 74,340 259,509 61,061 61,061 12,470.87 

IO 
I 

II .. 19,754 60,217 13,562 14,795 7,u9. 77 

0PEt:ATING EXPENSES. 

Per Car Mile Per Passenger 
(Cents). Carried (Cents). 

14.12 3.22 

16. 91 2.94 
21.50 3.54 
14.16 2.43 
IU.35 3. 15 
9.3q 3.48 

10.26 3.62 
21.91 3.36 

I 

q.II 

I 

3.32 
18. 59 4.28 
13.84 4.02 

OPERATING EXPE!'< SES. 

Per Car Mile Per Passenger 
(Cents). Carried (Cents). 

13.21 3.82 

13.53 3.46 

I 
9.77 3. 75 

11.07 2.74 
14.94 5.64 
13.68 2. 71 
22. 99 6.09 

8. 34 3.89 
14.17 4.57 
16.78 4.81 
36.04 II.82 
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few horse railroads from "Poor's Manual o f Street Rail ­
ways, 1891," will show how they may figure: 

HORSE RAILROADS. 
"COST OF ROAi> 

AND EQUIPMENT" Pick 

NO, ROAD. l\ll LE OF LINI,. 

1 ...... Binghamton & Pt. Dickinson ............ , . . . $5, 167. 
2 ...... Babylon, N. Y ............................. · 7,547• 
3 ...... Atlantic Ave., Brooklyn ..................... 185,720, 
4 ...... Brooklyn City & Newtown ......... ·: ........ 192,787. 
c ••..•• Rochester Ry. (Not Rochester Electric) . . . . . . . 206,527. 
6 ...... Dry Dock & East Broad way ... : . . . . . .. . . . . . . . 284,985. 
7 ...... Central Park, North & East River ............ 290,1 22. 
S ...... Broadway & SeventhAvenue .... . , ........... 515,609. 

When the electric road begins to absorb horse rail­
roads" cos ling" perhaps $185 1000 to $500,000 per mile, and 
when tunnels, bridges and viaducts come in, as already 
they do in some of the ten cable road~ selected .for Cen­
sus Bulletin No. 55, the $46,000 e lectric road will cease 
to be "standard" even on paper. 

Turning to Operating Expenses of the twenty roads 
we find the tables A2 and B2 opposite. 

Any general manager of a cable road reading this 
statement of cable railway operating expenses must con­
gratulate himself. 

The writer has studied the subject and he d u.;s not 
happen to know of a road whose "operating expenses," 
exclusive only of interest on bonds, come up to ten cents 
per "standard car" mile, unless it be the solitary instance 
of one of the Los Angeles roads; but he does know of 
cable roads operating at from 9.5 cents down to 6.4 cents 
with four wheel cars. 

To examine a few of these cases in detail : No. 
4 operated both eight wheel and four wheel cars. Its 
10.35 cents would probably reduce to less than 9.5 cents 
per "standard car" mile. No. 5 has four wheel cars; 
its operating expenses are given 9.39 cents, but the com­
pany's annual report for 1891 gives 8.50 cents. No. 8 
has eight wheel cars only. It operating expenses are 
given as 14.11 cents. In the company's ~nn1:1aI report f.or 
1891, the figure is 13.70 cents per combznatzon car mzle, 
which is equivalent to 6.85 cents per "standard car" mile. 

Turning to the electric roads: No. 1 gives its oper­
ating expenses as 13.53 cents. This is an instructive case. 
The operating expenses of this road were given in the 
STREET RAILWAY JOURNAL Souvenir, October, 1891, as 
follows, "based on the experience of the last. six months 
of 1t90 ": 

Conductors and motormen. . . . . . . . . . . . . . . 6. So 
Motor and electric repai r5. . . . . . . . . . . . . . . . 1. 68 
Mechanical repairs.. . . . . . . . . . . . . . . . . . . . . 1.14 
Motive power. . . . . . . . . . . . . . . . . . . . . . . . . . . I. 54 
Overhead system. . . . . . . . . . . . . . . . . . . . . . . . .45 
Maintenance of way. . . . . . . . . . . . . . . . . . . . . I .08 
General expenses. . . . . . . . . . . . . . . . . . . . . . . . . 88 
Stables............ . . . . . . . . . . . . . . . . . . . . . .46 
Officers' salaries. . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Interest. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 71 
Tolls............... .................... .25 
General iabor .......................... , 2.43 

20.26 
and the report continues in the words of the president of 
the road, " separating the above into strictly operating expenses 
and fixed charges, we have operating expense 12. 74 cents per 
mile," etc. 

Now I detect nothing in this 20.26 not properly in­
cluded in operating expenses but" Interest 2.71 "; and I 
would like to see the process by which that 20.26 is 
boiled down to 12.74. This report is copied in full in 
The Electric Railway without correction or comment. The 
same company's operating expenses are given in the 
STREET RAILWAY JOURNAL March, 1892, for the year 1891, 
as" 22.35 cents per mile or, excluding interest, 19.79 
cents." It seems probable that at the time the report 
was turned in to the Census Office as 13.53 cents this 
company had not yet learned what "operating expenses" 
means. 

A recent work on the electric railway says: "At the 
time of the Buffalo convention our managers and super­
intendents made statements concerning their operating 
expenses which actually staggered one another. One 
would state that on his line operation cost so much per 

----=-=-=-~ 

mile ; another would s tate that it cost h is company a dif · 
ferent sum per mile. The firs t had includ ed , perhaps, the 
repair of cars with the wages of m o tormen and cond uc ­
tors, while the second might have omitted re pairs o f c~rs 
and included the cost of ope rating the po wer house, with 
or without the cost o f repairs on th e dynamos. There 
was and is now no way in which a comparison can be 
made between the costs of operating our vario us stree t 
railways.* * "'" (Note, that they" staggered one another," 
and consider what the effect must be on men unaccus ­
tomed to taking 500 volts with a smile and "It never 
touched me ! ") 

A writer in the S treet Railway Gazette, April 23, 1892, 
says : "It should be stated th at these estimates * * * 
include the cost of the car drivers, which is a very con­
siderable amount, and is not infrequently omitted in 
estimates of cost of tracti on." 

In a pamphlet on a certain .new motor I find, 

"ESTIMATED COST OF OPERATING, INCLUDI NG INTEREST 
ON INVESTM ENT AT 6 PER CENT. 

Cable sy~~em ........... 8.9 ce?;ts p
0

~r car mile. 
Horse .. .......... 9.8 
[Our] " ............ 2.7 

Remarkable as our figures may seem we still think 
they can be greatly reduced." It is fair to say of this 
case that the cost per car mile was merely estimated, as 
it was found on trial impossible to make a whole car mile 
by the system. But what this writer understood by 
operating expenses, we can only guess. 

With the exception, possibly, of "Rent of Leased 
Roads," of all the items on which the question arises I 
would omit from operating expenses only "Interest on 
Bonds" Such interest should be considered apart 
because it is a large item with a most indefinite relation 
to cost of road or cost of operating. But the West End 
road omits "Taxes;" and in a long list of reported electric 
expenses, I miss both "Taxes" and "Car Licenses ; " and 
whether" Miscellaneous Expenses" does not cover a mul­
titude of sins of omission, it is hard to guess, but we 
have seen on high authority what the possibilities are. 
Will any man be satisfied with comparison of things so 
indefinite ? 

Next we note that the price of coal and rates of wages 
are ignored by nearly every electric writer. 

COST OF COAL AT A FEW PLACES. 
Scranton, Pa. (culm coal)......... .10 per ton. 
Pittsburgh, Pa. (slack alone)...... .65 " " 
Allegheny, Pa. (nut and slack).... .95 
Cleveland ....................... 1.25 
Denver .......................... 2. 10 
Richmond ..... .................. 3.00 
Providence ...................... 4. 25 
San Diego ..... ................... 7.92 .. .. 
San Francisco. . . . . . . . . . . . . . . . . . . . 8. 50 
Los Angeles ..................... 10.50 '' " 

These are specimens. From ten cents to 100 times ten 
cents. 

On the lines of a certain company operating both 
cable and electric cars I find the coal burned, per 1,000 
passengers, 600 lbs. for the cable to 2,200 lbs. for the elec­
tric. But if the former had the $8.50 coal of San Fran­
cisco and the latter the $1.25 coal of Cleveland, the elec­
tric exhibit would be very respectable. 

vVages on cable roads are, speaking generally, from 
33 per cent. to 50 per cent. higher than on the electric; 
for the reason that the cables are in large cities and the 
electric in the small towns and country. 

On nine electric roads I find the average wages : 
EngineerL ............................... 26 centL 
Mechanics................................ 21 
Conductors and motormen. . . . . . . . . . . . . . . . . I 6 
Labor..................................... 13 

and nearly 70 per cent. of all expenses wages. 
Sticking to conductors and motormen, in November, 

1891, we find at Terre Haute, Ind., conductors ~triking 
for an advance on 11 cents and motormen tired of 
12.5 cents. On another electric road I find conductors and 
motormen rated at 9 to 11 cents. On another: 

Motormen.................. $25.00 per month 
Conductors. . . . . . . . . . . . . . . . . 3 7. 50 " " 
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There is hardly a c~ble road paying gripmen less 
than 20 cents and some o f them pay 22,½ to 25 cents per 
hour for both conductors and gripmen. 

It is easy to see how idle a comparison must be 
which neglects cost of coal and rates of wages. The 
mere variation in the last item may count for three or 
four cents per car mile in favor of the suburban electric 
against the Metropolitan cable road. 

Having thus merely pulled up a few weeds, I defer 
further cultivation of the field. I intend to show, among 
other things. that for the small business now done 
by the cheap, half built electric road with its occasional 
car, the cable system cannot compete ; that for a cable 
railway business the cost of a cable road is not ten times, 
o r five times, or two times, or one and a half times the 
cost of an electric road ; that in such a business the sav­
ing of $1 in interest may mean the losing of $ 5 or 
$15 in net revenue. And whe n I get through perhaps 
we shall not so often find in papers that ought to know 
better, the $350,000 cal:>le road versu s the $46,000 electric. 

CABLE RAILWAYS. 
( To be con 'inued.) 

Handsome Cars. 

\Ve recentl y adrl ressed the accompanying letter to 
the managers of a few street railway compa nies. Some 
of the re plies follow, and will be found of great interest 
as bearing upon this subject. 

NEw YoRK, May 20, 1892. 
DF:AR SIR:-\Ve should be pleased to have you g ive 

us for publication in the STREET R AILWAY J OURNAL yo ur 
opinion of the relative merits of highly finished, handsome 
street cars, as traffic pro mote rs, in compa rison with the 
ordinary plainly finished cars. 

We would like t o have you give any points relating 
to the subject that are the outcome of your experience or 
observation. Very trul y yours, 

STREET RAILWAY JOURNAL. 

OFFICE OF 
THE TWENTY-THIRD STREET RAILWAY Co., 

62 1 West 2 3d Street. 
NEW YoRK, June 1, 1892. 

EDITORS STREET RAILWAY JOURNAL:-
Replying to your favor of May 21: As a result of my 

experience and observation, I have no hesitation in stating 
that in my judgment, handsomely finished street cars 
tend to promote traffic. The most popular lines are those 
equipped with handsome ca rs, neatly uniformed con-
ductors, good horses, harness, etc. Very truly yours, 

THos. H. McLEAN, General Manager. 

MIN NEAPOLIS STREET RAILWAY Co. 
MI NN EAPOLIS, MINN. May 25, 1892. 

EDITORS STREET RAILWAY JouRNAL:-
Your letter with reference to cars received. There 

can be no question but what large, nicely furnished cars 
will greatly increase the traffic o n any road. We have 
noticed this very perceptibly when we have increased the 
size of our cars. We have al ways had our cars finished 
in the very best manner, and we think it a good business 
policy for any road to adopt. Very truly yours, 

C. G. GOODRICH, Vice-president. 

WEST CHICAGO STREET RAILROAD Co., 
89 West Washington Street, 

CHICAGO, May 23, 1892. 
EDITORS STREET RAILWAY louRNAL :-

Answering your fa vor ;f the 21st concerning highly 
finished cars, I do not believe that such cars as I under­
stand by your inquiry to be meant, give any additional 
travel. I do, however, believe that street cars should be 
made plain and comfortable and always kept clean. 

My experience with a handsome street car is that 
people do not pay much attention to it; but if handsome 
or plain, a dirty car attracts their attention very quickly. 

In m y judgment a plain, clean and comfortable car is 
the best adapted for street railway purposes. 

Respectfully, etc., J NO. B. PARSONS, 
Vice-president and General Manager. 

OMAHA STREET RAILWAY Co. 
OMAHA, NE!l., May 30, 1882. 

EDITORS STREET RAILWAY JOUR NAL:-
Replyi ng to your inquiry of 21st inst. relative to the 

merits of" highly finished, handsome street cars as traffic 
promoters :" 

Nearly all street railway managers, so far as my ob­
servation goes, have settled on a strong, durable, light 
weight car, elegance in fittings being a secondary consid­
eration. In practical street railway parlance all men are 
equal. The artisan with his tools has the same considera­
tion as the rich, and to my mind, based somewhat on our 
own experience, the cars with what would be called a 
" handsome make up" draw very little, if any, better than 
the plainer ones, besides requiring a larger repair ac­
count. We h ave always believed in a thoroughly good 
car, kept in the best repair possible, with a reasonable de-
gree of elegance. Respectfully, 

W. A. SMITH, General Manager. 

THE 
MILWAUKEE STREET R AILWAY Co. 

MILWAUKEE CITY DIVISION. 
209 West Water Street. 

MILWAUKEE, June 2, 1892. 
EDITOI-S STREET RAIi.WAY JOURNAL :-

When I first came to this city from New York, some 
four years ago we had very old fashioned horse and mule 
cars, and you can well imagine how odd they looked to 
me. Our business was comparatively small (so were the 
cars), but now we have our lines almost completed with 
electricity and have the finest cars that can be built. 
First we ordered sample cars from all the best makers 
from the East and West, and together with handsome new 
cars, fifty in number, made by the Brownell Car Co., of 
St. Louis, Mo., and n ow in operation, the road presents a 
very handsome appearance; the cars being handsomely 
upholstered and lighted by handsome clusters of electric 
lights, and o ur business has improved greatly. I am of 
opinion that if you have highly finished, handsome cars 
and everything looks inviting and you are giving the 
public good rapid service, you will do all the business you 
can take care of. This has been my experience out this 
way. I came out here from New York to improve the 
service, a nd [ have la bored hard to bring it up, and I 
think (not to be conceited) that I have accomplished 
something. People out this way are riding who never 
patronized a mule or horse car. Give the people good, 
clean cars, nicely finished (with rapid transit) and every 
o ne will want to riqe. Very truly, 

GEORGE W. HOMMELL, Manager. 

Plain vs. Contracting Chill, for l\laking Cast 
Iron Wheels. 

The report o f the committee of the Master Car 
Builders' Association on cast iron wheels, which was pre­
sented to that bod y on its recent session in Saratoga, is of 
considerahle interest to street railway men. 

To the questions sent out by the committee in a cir­
cular letter, answers were received from sixteen railways 
and thirteen wheel makers. Among the questions and 
answers of most importance were the following: 

" Do you use what is known as the '' contrac ting chill" in the 
manufacture of cast iron car wheels, and if so, what percentage of your 
product is made in such chills, and whose design of contracting chill do 
you use?" 

Of the sixteen railways, eleven use the contracting 
chill, two the plain chill and three did not reply. Of 
those using the contracting chill, one uses the Canda, 
one the Whitney and nine the Barr. Of the thirteen 
wheelmakers, five are using or arranging to use the Barr 
chill, one the Whitney, one the non-expansive chill and 
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five the plain c hill. This gwes a total, of both railways 
and wheelmakers, of fourteen using the Barr chill, two 
the \Vhitney, one the Canda, one the non -expansive and 
seven the plain chill. 

" Do your foundry or service records show that there is any adva n­
tage in using the contracting chill which is not had with the o lder form 
of fixed chills, either in percentage of loss, or uniformity and quality 
of product?" 

Those using the contracting chill and its products 
agree (with one exception) that foundry loss is decreased. 
Some place it is as high as 50 per cent. The une excep­
tion is a road that was noted for its success with cast 
iron wheels before the introduction of contracting chills. 
It is of the opinion of the committee that the evidence at 
hand goes to prove an advantage in this respect. As re­
gards uniformity and quality of product, nothing can be 
said by the committee. 

Do you grind or balance wheels before you ship them to the pur­
chaser, or before you put them in service? 

Of the twenty-nine who answered the letter, seven­
teen grind all or a part of their wheels, four neither grind 
nor balance, and eight did not reply. The committee re­
grets that this question was not more generally and fully 
answered, as upon it, in their opinion, exists about the only 
difference of any importance between the advocates of 
the contracting- chill and the plain. 

What do you consider the proper depth and distribution of the 
chill on wheel? 

It appears from the replies to be generally considered 
that a model wheel should have a five-eighths inch chill. 
The practice varies, however, from three-eighths to one­
eighth inch on the tread, and from one-fourth to three­
fourths inch in the throat. 

The Paper on the Gearless Motor Before the 
Chicago Electric Club. 

Some misconception has been occasioned by an engraver's error in 
the published account in our May issue of Professor Short's paper on the 
gearless motor read this spring before the Chicago Electric Club. The 
error referred to was in the block before we received it and occurred in 
numbering the ordinates of the curve on page 314, Fig. 7, giving the 
horizontal effort and speed. As the curve appeared in the printed ar­
ticle the ordinates numbered were 500, 1 ,ooo, I ,500, etc. As they 
appeared on the blue prints distributed by Prof. Short while reading 
his paper they were numbered 50, JOO, 150. It is not surprising that the 
curve as it appeared in print occasioned comment, as according to it 
the motor was rated at ten times its proper capacity. As the cut was 
sent us by the Secretary of the Chicago Electric Club, we considered 
ourselves justified in assuming it correct. 

-----.-.-·------
Street Railway News. 

General. 

Asbury Park, N. J .-The charter of the electric street rail­
way company allows them to run cars on Sunday. This the company 
have recently commenced to do, and all the ministers living tnere have 
signed a remonstrance against Sunday cars, and some of the people op­
pose?_ :o work on Sunday have threatened to appeal to the State au-
thont1es. · 

Baltim<;>re, Md.-The City Passenger Railway Co. have pur­
chased a locat10n for the North End power house for the Blue Line 
cable. 

A DEED has been recorded conveying to the Baltimore Traction 
Co. all the property, rights and franchises of the North Baltimore 
Passenger_ Railway Co. and the Baltimore & Pohawtan Railway Co. 
The Tract10n company purchased all the shares of capital stock of the 
North Baltimore Co, some time ago, and secured a legal title to the 
property by the deed. 

Beatrice, Neb.-The Beatrice Rapid Transit & Power Co. 
lately sec,ur~d an extension of the contract for the purchase of the old 
company s. interests .. The extension also carries with it the right to 
proceed with the equipment of the old line for electric service. 

. Brookl~n, N. Y.-The new steam branch of the Brooklyn City 
Railroad running from Ridgewood to Richmond Hill, on Myrtle Ave­
nue, has been formally opened. The new electric line on Hamilton 
Avenue is also running very successfully. 

C~icago! 111.-Alderman Sexton recently introduced in the 
Counc!l an _ordinance changing the name of the Chicago & Evanston 
Electric Railway Co. to the Chicago North Shore Street Railway Co., 

a nd a mending the o rdinance so as to permit the compan y to place a 
double track on Evanston Avenue and Clark Street. 

THE first fat a lity o n the South Side Elevated Road occu rred June 
19, when Leroy Barker, a fireman on Engine 4, was struck by h is loco. 
motive and killed. 

Colorado Springs, Colo. - Thc rapid transit company have 
received five of the six new cars ordered from the Pullman Palace Car 
Co. 

Fishkill, N. Y. - W o rk on th e Citizens Street Railway Co."s 
line has; been comme nced by lhe con tractor. 

Harrisburg, Pa.-Judge S imon, June 4, granted the city an 
Tnjunction re straining the Harrisburg S1reet Railway Co. from changing 
their motive power from horses to electricity. 

Lancaster, Pa. - The Lancaste r & Lititz Electric Railway Co. 
have decided to start at once to build thei r road. 

Lebanon, Pa.-On the Lebanon & Annville Street Railway 
the total number of passengers carried during May was 72,81 I, over 
6,500 of whom were carried on Memorial Day. This is an increase 
over April of nearly 15,000, or about 400 per day. 

Lowell, Mass. - The new power station for the Lowell & Sub­
urban Street Railway Co. will have a capaci ty of 2,000 H. P. Its equip­
ment is to consist of six Thomson-Houston generators. Three Cooper­
Corliss cross compound engines will furnish motive power at the sta­
tion. The entire work is being done by the Thomson-Houston Elec 
tric Co. of Lynn, under the direction of C. W. White, 

Memphis, Tenn.-The injunc1ion suit of the Citizens' Street 
Railway Co. against the Raleigh Springs Railway Co., which was ap­
pealed to the United States circuit court was recently decided by Judge 
Jackson at Nashville. He refused to grant the injunction, but requires 
the Raleigh Springs company to give bond in the sum of $10,000 to 
cover the amouut of any damage that may be done by the company in 
building its road over the street in controversy. 

Mineral Ridge, 0.-The contract to build the street railway 
from Mineral Ridge to Niles has been let to the Thomson-Houston 
Electric Co. The road is to be in running o rder by the 15th of Sep­
tember. 

Newark, N. J.-The Newark & South Orange Street Railway 
Co., purchased by a Newark syndicate recently, are commencing the 
re-equipment of their road. The Field Engineering Co. have been 
appointed their engineers in charge of construction, and the contract 
for motors and generators has been awarded to the Westinghouse Elec­
tric & Manufacturing Co., car bodies to the John Stephenson Co. , 
trucks to J. G. Brill Co., engines and boilers to local manufacturers, 
poles to Syracuse Tube Co. The road will be equipped with about 
forty cars and the station will have 1,000 H. P. capacity. Every­
thing is being done by the company to make their equipment a 
model one in every respect, and a private car, which is to be named 
after Judge Krueger, will be one of the features. 

New Britain, Conn.-Dolan Brothers, managers of the Tram­
way Co , have bought the entire stock of the company and are :1ow 
sole owners. 

New Orleans, La.-Notice has been published that on Sep­
tember 6 the extension of the franchises for twenty-five years, now 
owned by the Crescem City Railroad Co., will be sold at public auction 
to the highest bidder. 

Norfolk, Va.--A. D. Field oi the Lewis & Fowler Co. has 
returned to Brooklvn after the completion of the construction of a sec­
tion of track for the Norfolk City Railway Co. The Company are 
well satisfied with their new rails, and the way they are laid: 

Plainfield, N. J .-The Plainfield Street Railway Co. are 
rapidly completing their line, and by August I electric cars will be 
running through all the principal streets. The promoters will extend 
the line into the suburbs. North Plainfield has petitioned to have the 
road extended into its streets, and this will be done. 

Pittsburgh, Pa.-The Thomson-Houston Electric Co., of 
Pittsburgh have taken a ninety day's option on the two Mt. Pleasant 
electric street railways. The prospects are now very bright for an 
electric road to be built in the near future. 

Red Bank, N. J.-The Red Bank & Seabright Street Railway 
Co. who proposed to build a surface road between Red Bank and Sea­
bright before summer, have abandoned the enterprise. A number of 
residents of Red Bank, Fairhaven and Oceanic, through which towns 
the road was to run, opposed the movement. 

St. Louis, Mo.-In a recent copy of the St. Louis Globe-Demo­
crat there was an item on the saving of a child's life in that city, on 
June I, by one of the cable street car fenders manufactured by the 
Brownell Car Co. These fenders are in use on all the cars manu­
factured by the Brownell Car Co., St. Louis and elsewhere, and have 
been instrumental in protecting in many cases against accident and loss 
of life. 

Saginaw, Mich.-- The street railway company here charge 
four cents for regular tickets, carry mail carriers for two and a half 
cents, firemen for one cent and policemen free. They also sell labor 
tickets for two and a half cents . 

Sandusky, 0.--A new 100 H. P. generator was recently placed 
in poc;ition at the power house for the Sandusky Street Railway Co. 

Saratoga Springs, N. Y.--A suit of the village of Saratoga 
Springs against the Union Electric Railway Co., brought to te~t the 
legality of the franchise of that company, will be tried at Ballstun Spa 
next October. 
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Scottd ale, Pa.-Eastern capitalists want to purchase the 
charter and rig hts of the Scottdale, Everson & Broadford Street Rai l­
way. The road will be built. 

Tallaha ssee, Fla.--R. L. Bennett, president 0f the Talla­
hassee Street Railway Co. is arranging to construct a belt li ne around 
Tallahassee, with dummy service both ways. 

W heeling, W. V a.-A majority of the shares of the Wheeling 
and the Ci tizens' railway companies was sold last mon th to capita l­
ists from Cincinnati and Cleveland . The purchasers k nown in t he 
transaction are W. R. Kimball of the Thomson-Houston E lectri c 
Co. of Cincinnati; W . \\". Hazzard and James McClymondo of 
Cleveland, and A. M. Jolly and A. R. Lyda of Beaver Falls. Th,e 
presidents elected at the following meeting were: Wheelin~ Railroad 
Co., W. R. Kimball; Citizens' Railway Co., J ohn J. J acob. 

W innipeg, M a n .-The construction of the electric street rai l­
way has been commenced. It is to be fi nished by the end of July. 

W orcester, Mass.-Pierce Bros. of Leominster have been 
awarded the con trac t fo r the elect ric supplies for the road from W or-
cester to Millbury. · 

Extensions and Improvements. 
Albany, N. Y.-The A lba ny Rail way Co. want pe r mission to 

lay tracks down C li nton Avenue, from North Pearl Street t o Broad­
way, ·to make connection between the two li nes. 

Anderson, I nd.-The Anderson Electr ic Street Rai lway Co. 
have a pplied for a l went y years' franc hise. T he company now hold 
an eight year franchise, but promise, if a twenty year franchise is 
granted, to extend the e lectric line a ll ove r the city whe re horse cars 
are now run. 

Ashland, Wis.-The Ashland Lig hting Co. and the Ashland 
Street Ra ilway Co. have ::onsolidated. The purpose is to change the 
motive power of the street car line to electrici ty. 

Beverly, Mass.--It is quite probable tha t the Beverly & Dan­
vers S tree t Railway will soon be put in opera t ion and fitt ed wit h a new 
system of elect r ic cars. 

Binghamton, N . Y.-The Binghamton & Port D icki nson 
Railroad Co. have received permission to ru n their road th roug h the 
the ci ty of Binghamton , towns of Union and Dickinson wi th e lectrici ty. 

Camden, N. J.-The Camden H orse Ra il road Co. will extend 
their line a d istance of t hree miles and will ad<l e igh t elect ric cars 
during the coming year. 

Chester, Pa.-The Union Railway Co. will extend their line 
fifteen miles, and will add t welve motor cars soon. 

Chattanooga, Tenn.-The Chattanooga electric rai lway 
will add ten miles of elect r ic road and five cars during 1892. 

Chicago, 111.-A pe t ition and o rd ina nce was la tely prese nted in 
Counci l g ranti ng to the West Chicago St reet Railway Co. righ t to lay 
tracks a long Crawford Avenue between North a nd G ra nd Avenues. 

THE J efferson & Urban Rapid Transit Co. desire a n extension of 
their franc hise. The li ne now ru ns on Kedz ie A ve nue to Maplewood , 
a nd they desire to go a mi le and a half farther nortn to st rike Avon­
dale. 

THE Alley "L" company are considering a n extension of the li ne 
to Englc;wood, in response to a demand of the ci t izens ot tha t 
place. 

Columbus, Ga.-The Nort h Highla nd Railway C o. contem­
plate the extension of t hei r line three miles d uring the next few 
months, and will ins tall six e lectric cars. 

Concord, N. H.-The Concord Street Rail road Co. have pur­
chased land fo r a ne w park in the vici nity of P e nacook, to which the 
electric road will be extended. 

Covington, Ky.-The South Covington & Cinci nna ti Street 
Railway Co. expect to add from fo rt y to fifty new cars a nd from ten to 
twelve miles of electric road du ring the coming season. 

Dayton, O .-The Oakwood S treet Rail way Co. will probably 
extend their horse line half a mile soon. 

THE Wayne & Fifth S treet Railway Co. a re re lay ing pa rt of their 
1ine1 with a sixty-five to seventy pound Joh nson g irder rail. 

Decatur, 11 1.-The City Elect ri c Railway Co. will build one 
mile of electric road during 1892. 

Duluth, Mi nn.-The Duluth Street Railway , o. propose to 
bui ld sixteen miles of electric road during)892, a nd will add about the 
same n;.;mber of electric cars. · 

Durham, N . C .-The Durham Street Rai lwav Co. contem­
plate changing from horse to steam dummy power , laying a heavier 
rail and extending their track two miles. 

Erie, Pa.-The Erie Motor Co. have purchased a s it e fo r a new 
car house to cost $b,ooo. It will be So X 100 ft. and will have a ca­
pacit y of fi fty cars. 

The Erie E lectric Motor Co. are extending their lines. 

Findlay, O .-The Findlay Street Rail way Co. are contempla t­
ing the installa tion of electric power on their horse line. 

Fort Wayne, lnd.-In addi t ion to the new power stat ion of 
the Fort Wayne Electric Street Railway Co., a car house 30 X 1 50 ft. 
will be built adjoini ng, a nd another bui lding 64 X 1 50 ft. will be bu ilt 
at the east terminus of the line on Washington Street. 

THE Fort Wayne & Belle Isle Street Rail way Co. have let con­
tracts for the equipment of the road with the trolley system. 

Framingham, Mass.-The Natick & Cochitua te Street Rail­
way Co. have a pplied fo r permission to extend their tracks into the 
villa~e of Saxonvill e in the town o f Fra ming ha m, where connections 
will be made with the Framing ha m U nion Stree t Railway and the 
Nat ick E lectric Street Railway. 

Harrisburgh, Pa.-The East Harri sburgh Passenger Railway 
Co. will put another 500 H. P. eng ine in the plant be tween Steelton and 
th is city. T wo 268 11. P. Ed ison generators will also be substituted 
fo r t he smalle r ones no w in use. These additi ons are due to the 
ex tensions be ing made. 

TH E o rd inance g rant ing the Cit ize ns' Passenge r Railway Co. the 
r ig ht of way on ce rta in stree ts has been passed fin a lly by both branches 
oi Counci ls. 

Hoboken, N. J. - The electr ic extension of the North Hudson 
Rail way Co. wi ll include about four miles of trac k a nd sixteen electric 
cars. T he company are a lso in the ma rket fo r a considerable number 
of ho rses. 

Holyoke, Mass.- The H olyoke Street Railway Co. will 
extend their line one a nd a ha lf miles soon a nd add four cars. 

Hutchinson , Kan. - The stree t railway compan·y are arrang­
ing for motor ca rs , owing to increased business. 

Kansas City, Mo.- Arrangements have been made for chang­
ing the moti ve po wer of the Kansas City & Independence Rapid Transit 
line to e lectrici t y. T he T ho mson-H ousto n syste m will be used. 

Lancaster, O.-The Lancaste r Stree t Railway C o. have 
recently comple ted th e ir t rac k constructi on o n Broadway, which gives 
a leng th of three a nd three quarte rs miles. T hey expect to have this 
in o perati on by e lectric po wer by September I. 

Lawrence, Mass.-The directors of the Merrimack Valley 
St ree t Railway Co. have asked for the right to lay a double line of 
t racks throug h Broadway from the co rner of Essex Street to the 
Methuen li ne, a nd a lso th roug h South Broadwa y to Andover Street. 

Leavenworth, Kan. - The Leavenworth & Suburban Railway 
Co. ex pect to commence a n extension e ig ht miles in length, soon. 

Leominster, Mass. - The F itchburg & Leo minster Street 
Rail way Co. have nea rl y co mple ted fo ur a nd a half miles of electric 
road o n which they expec t to operate eight ca rs. 

Long Island City, N . Y.-Patrick J . Gleason, president of 
the Long Isla nd Cit y & Ne wtown Ra ilroad Co. has made application 
to the H ig h way Com missioners of the t o wns of Flushing and Newtown 
for a franchi se for a n e lect ric ra ilway. 

Mancheste r, N. H.--At a meeting la te ly of the directors of 
the Ma ncheste r Street Ra ilway it was decided to build a railway to 
Lake Massabesic, wi th electricity as the motive power. 

McKeesport, Pa.- Fifty-six elec tric cars will probably be 
added soon to the rolling s tock of th e McKeesport & Reynoldton Pas­
senger Rai lway Co. 

Medford, Mass. - The West End Street Railway Co. , of 
Boston, have a pplied fo r e lectrical rai lway rights through the town. 

T HE North Woburn Street Rail road Co. have also applied for 
righ t to operate thei r cars by e lectricity throug h the town. 

Memphis, Tenn.-The Citi ze ns' Street Railway Co. have ap­
plied fo r pe rm ission to lay tracks on F ront Street from Court to 
P opla r. 

Milwaukee, Wis.-The Milwaukee Street Railway Co. have 
decided to g ive the contract for 200 motor cars to the Pullman 
Car Co. 

Moline, 111.-Presid ent Loude rbac k, o f the Davenport & Rock 
Isla nd Rail way Co., has expressed his willing ness to extend the Elm 
Stree t electric car line eastwa rd to Thirty-eig hth Street, there meeting 
the Moline Centra l, tne ci t y of Rock Is la nd will raise the grade of 
the bridge on Fourteenth Avenue. 

New Haven, Conn.- H oadley B. Ives has asked permission 
to double t rack th e Fa ir H aven & W estville Railroad from Quinnipiac 
Bridge to t he te rm inus of the road in Fair H aven. 

Newark, N. J .- The Newark Passenger Railroad Co. have 
ask ed the C linton T o wnship Co mmittee tha t they be granted a fran­
chise to build a street railroad on Frelinghuysen Avenue from the 
Newa rk City line to tha t of Elizabeth. 

New York, N. Y. - The syndicate of street railways. headed 
by J ohn T. Crimm ins, are making prepara tions fo r immediate and 
costly extensions. T hey have asked permission to use electric power 
on part of Ninth a nd Si xth A venues. Crossto wn lines are pro­
posed at 96th St reet , II 6 S t ree t a nd 145th Street. In addition to the 
lines ment ioned , the com pany will ask fo r the consent of property 
owners to th e extension of the A ve nue C line fr o m Stanton Street 
a long Pitt to Grand , and into a nd a long Gouverneur Street to Madison 
Street , to connect with the line to the City Hall and Postoffice. 

T HE Houston Stree t , W est Street & Pavonia Ferry and the Cham­
bers Street & Grand Stree t Ferry railway companies will lay some 
new track soon. 

Newton, Mass. - The Newton Stree t Railway will build two 
a nd a half miles more of elect ric road. 

Oakland, Cal. -A contest has been waged in the City Council 
between the P ied mom Cable Co. a nd the Oakla nd Consolidated Street 
Rai lway Co. for a fra nchise for the use of \,Vashing ton Street, south of 
Eig ht , fo r a stree t ra il way, which has resulted in fav or of the Pied­
mont company. 

I N re tnrn the Oakla nd Consolidated Co. a pplied to the Supervisors 
of the county fo r a fra nchise fo r a roa<l fr om Mather Stree t and Web-
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ster Avenue to the l' ie<l mont Springs. This line will compete with 
the P iedmont company. 

Ttrn Consolida ted Pierlmon t Cable Co. will build five miles of 
e lectric road a n<l four miles of t:ab le road d ur ing 1892, and will a<ld 
seven electric ca rs. 

Olean, N. Y.- The O lean Street Ra ilway Co. expect to equip 
that line with electrici ty soon. 

Paterson, N . J. - The Paterson Electric Ra il way Co. have 
asked for permission to extend their ra il road on Clay Street from its 
present terminus a t Mad ison Ave nue a long to the Erie rail road cross · 
ing. The newly o rganized Peo ple's Pa rk Ra ilway Co. wan t the same 
location. 

Petersburg, Va.-The Pete rsburg & Asylum rail way a re 
changing from horse to e lectric power , and have adopted the T hom­
son-Houston system. They ex pect to have ten ca rs runn ing by July r. 

Pittsburgh, Pa. - The Allegheny T racti on Co. have received 
the ri~ht to make extensions over ce rta in streets on which the T ra ns­
verse Railway Co. had a uthority to construct lines. 

THE Citizens' Traction Co, have a scheme which will compete 
with the Pitti;burgh, Allegheny & Manchester's Millva le, Etna & 
Sha rpsburg road. The idea is to run a line fro m La wrenceville o ver the 
Forty-third Street Bridge into Millva le. F ro m the re it will go to 
E tna. 

Plymouth, Pa. - Pre paratio ns a re be ing made by the W yom­
ing Valley Traction Co. to ex te nd the electric railroad trac ks throug h 
to the lower end of the borough. 

Providence, R. 1.-A la rge meeting was recently held by the 
citizens of Lakewood and Pa wtuxet. when the question of securing the 
extension of the electric line across tile Pa wtuxet Bridge and th roug h 
the Warwick side of that village a nd over to Lakewood was d iscussed. 

Richmond, Va.-The Richmond Railway & Electric Co. will 
extend their Clayton Street line across the new Ba rton Heights via ­
duct. 

Rochester, N. Y.--The Rochester Electric Railwa y Co. will 
add one-half mile of track and four trail cars soon. 

San Francisco, Cal.--The Market Street Ca bie Ra ilway Co. 
have received permission to make several important extensions. 

Sarnia, Ont.-The Sarnia Street Railway Co. are extend ing 
their line to Tunnel Station, a distance of two miles , and are insta lling 
a forty-five pound T rail. 

Savannah, Ga.-The Electric Ra ilway Co. have leased the line 
of the Savannah & Isle of Hope line, and it will be equipped with elec­
tricity or steam to Thunderbolt. 

Sherman, Tex.-The Sherman City Railway Co. may extend 
their line shortly. 

Springfield, 111.-The Bates Machine Co., of Joliet, are build, 
ing a 450 H. P. engine for the Peo ple's Electric Railwa y Co. It will 
be in position at the power house by August 10. A foundation for 
another dynamo is also being laid at the po wer house . 

Springfield, Mass.-Acontract for ten new moto r equipments 
has been given by the street railwa y company to the Thomson-H ouston 
company. 

St. Cloud, Minn.- The Tho:nson-Houston Electric Co. will 
put in a branch line of electric railway from this city to Sauk Rapids. 
The project had been given up once on account of lack of support from 
Sauk Rapids property owners, but they ha ve at last ma :ie the conces­
sions asked for. 

St. Joseph, Mich.-The St. J oseph & Benton Harbor E lec­
t ric Railway & Light Co. will build three miles of electric road and 
increase their rolling stock by six cars <luring the co ming season. 

St. Joseph, Mo.-The People's Street Railway Electric Light 
& Power Co., will add fifteen electric ca rs soon. 

St. Paul, Minn.-It is said that an extension of the street rail­
way will probably be built to Como Park. 

THE St. Paul Street Railway Co. propose to add thirty electric 
cars and seven miles of electric road during the year. 

Tampa, Fla.-The Tampa Street Railway & P ower Co., a new 
company, of which J. H. Ahearn, of Tampa, is president and J. R. 
Rutter, of Philadelphia , vice-president, have come into possession of 
the street railway. The purchase price was $ 100,000. They propose 
to supplant the present system with electricity and build eighteen 
miles of new road in the city and suburbs. 

Terre Haute, I nd.-The Board of County Commis'iioners 
have granted the Terre· Haute Street Railway Co. the right to con­
strue~ a street railroad track on certain streets. The company have 
the nght to use either electricity o r animal powe r. 

. Tonawanda, N. Y.-The Tonawanda Street Railway Co. will 
bu1l~ ten miles electric road and add eig ht electric ca rs during the 
commg year. 

. Topeka, Kan.-The Topeka Railway Co., which is the consol-
1dated company formed by the union of the Topeka City Ra ilway Co. 
and Topeka Rapid Transit Railroad Co., will change their entire horse 
car line to electric during 1892. 

. Troy, N. Y.-The Gilbert Car Manufacturing Co. have just fin­
ished five fine excursion cars for the Troy City electric railroad. 

Utica, N. Y.-The Utica & Mohawk Street Railway Co. ex­
pect to relay one mile during the coming seaso n . 

. Wat_erbu~y, Conn.-The Waterbury Street Railway will be 
equipped 1mmed1ately with electric power if necessary rights can be 
obtamed. 

W a t ert o w n, N. Y .- The Watertown Street Railway expect to 
purchase eight e Icctric cars. 

W ebb C ity, M o.-The Twin City Street Railway Co., have 
decided to equip their road with electric power and a<l<l seve ral mi les 
of track. 

W ilmington, Del.- The Front & U:iion Street Ra ilwa y Co. 
now operated by the Wilming ton City Railway Co. will probably be 
changed to an electric road this season. 

New Hoads. 
Austin , T ex.-A franchise for a street railway, to Le operated, 

presumably, by electricity, has been granted to J. Se yes Haulcn­
beck. 

Bay City, Mich.-At a recent meeting of the Common Council 
two a lde rmen stated that a new corporation stood ready to enci rcle 
this ci ty with a system of electric railways. This corporation is the 
West Bay City Electric Railway Co. who will ask permission of the 
Co mmon Council to use certain stree ts. 

Brooklyn, N . Y .-The Brighton & Bensonhurst Electric Rail­
road Co. were inco rporated recently with a capital of $250,000. This 
co rporation is a reorganization of the Sea Beach & Brighton Railroad 
Co., which was purchased by Henry W . Slocum, William Marshall, 
Henry W. Slocum, Jr., and Dennis Sullivan under foreclosure sale. 

Canton, 0.-A plan is on foot to build an electric railway from 
thi s cit y to C levela nd by the way of Akron, taking in several summer 
resorts. The li ne will be some sixty miles in length. It is proposed 
to have the line in operation before the close of the summer. 

Chester, Pa.-There has been chartered the Chester & Darby 
Electric Ra ilroad Co. of Chester; capital $50,000. Some of the incor­
porators are Ed ward Mellor, Philadelphia; Charles H. W a rren, Fall 
River , Mass; Henry C. Davis, New York; Edward A. Colby, New­
a rk , N. J. 

Chicago, 111.-The C hicago & Suburban Rapid Transit Co. 
have filed articles of incorporation. The incorporators are Irus Coy, 
J ames H. Ash by, C. P. Caldwell, M. J. Tearney and George C. 
Lagear, of th is ci ty. It is proposed to build a railroad from Lake 
Street, near H a lsted, south to 130th Street, near Blue Island, with a 
bra nch west on Thirty-ninth Street. The capital stock is $5,000,000. 

Columbus, 0.-An ordinance has granted a twenty-five year 
franchise to the Colum bus & W este rville Railway Co. to build and op­
erate a stree t railway fro m here to W esterville. 

Columbia, Pa.-The Columbia & Marietta Electric Railway 
Co. has been incorporated; capital , $50,000. The line will extend 
from Columbia to Marie tta. Directors, Joseph H. Black, Robert T. 
Ry on, J a mes A. Ryon , Columbia; J. K. Sigfried, George W. Ryon, 
P ottsville ; James Duffy, Ma rietta. 

Covington, Ky. - The new st reet railway company will uuild 
an electric line from Coving ton to Inde pendence and possibly on to 
Walton. 

Cuyahoga Falls, 0 .-A company with a $100,000 capital 
stock has been incorporated unde r the name of the Cuyahoga Falls & 
Akron Railwa y & Power Co. T he incorporators a re W. J. Price, G. 
F. Pa rmelee, G. F . H a rris , James A ntho ny a nd C. M. Hubbel, who 
are Chicago a nd Ka nsas Cit y ca pitalists. They an nounce that the line 
will be built and in operation Aug ust r. 

Defiance, 0.-The project of building- an electric road from 
Defiance to Evansport is in favor . D. Coy of this city is interested. 

Delaware, 0.-A company to construct and operate an electric 
system has been incorporated . Among the incorporators are J. K. 
Newcome r , V. T . H ills, J. D. Va n Deman and B. W. Brown. The 
capital will be $60,000. 

Denver, Colo.-A franch ise has been granted to the South 
Side Railroad Co. to construct a n elec t ric line from the city limits to 
Fort Logan. J ohn C. Montgomery, J a mes Leonard, Stanberry Sher­
wood, F rank B. Gibson a nd Calvin B. Butler are incorporators. The 
capital is placed a t $ 150 ,000. 

D. F. CARMICHAEL, J ohn A. Thompson, Jer r N. Hill, Edward A. 
Reser and D. J. Ca rmichael have o rganized the Platte Valley Electric 
Railway Co. for express, freight and passenger traffic between 
Brig hton and Denver . 

Duluth , Minn.-The Lakeside Rai lway Co. have been organ­
ized with a capital of $100,000 by Charles H. Graves, Daniel G. Cash 
a nd John N. Currie, of Duluth, Minn . ; William C. Sargent and 
George F . Cheste r of Lakeside. 

EI Paso, Tex.-J. N. Ca rnes, of Charleston, W. Va., has peti­
tioned the City Council t o grant him and his associates the right to 
construct a system of electr ic st reet railways through the streets of the 
city, connecting the business portion with the new military post at 
Fort Bliss. 

Harvey, 111.-The Harvey North Side Street Car Co. have 
been incorporated, with a capital stock of $30,000, by Joseph C. Blood­
good, John H . D e Voe a nd o thers. 

Hot Springs, Ark.-Articles of incorporation have been filed 
by the Founta in & Suburban Street Railroad Co., of Hot Springs , 
with a capital stock of $25,000. The corpora tors are R. Shurray, C. 
J . Fraser, W. D. Bell, 0. L. K irkpat rick and W. H. Ammons. 

Kingston, N. Y .-The Kingston City Electric Railway Co. 
have asked consent to construct and operate a surface railroad on the 
t rollev system. 
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Lancaster, Pa.-At a special meeting lately of the Board of 
Directors of the Lancaster & Lititz Electric Railway it was decided 
to begin the work of construction at once. 

Liverpool, N. Y .-The question of an electric road between 
Syracuse and Liverpool is being agitated. Louis T. Hawley, Duncan 
W. Peck, H. A. Moyer and others are interested in the scheme. The 
intention is to connect the road with the People's line. If this cannot 
be done, it is proposed to build an independent line into the city east 
of the People's line. 

Mansfield, O.-The Citizens Electric Railway, Light & Power 
Co. have been granted an electric railway franchise on certain streets. 

Mt. Vernon, O.-A proposition has been submitted to the 
City Council by Howard Harper, of this city, and John Short, of Co­
lumbus, to build an electric railroad on the principal streets of this 
city. The company propose to construct the line at once, if granted 
the free right of way for twP-nty·five year~. 

New Bern, N. C.-A new company has been incorporated, 
entitled The New Bern \Yater, Electric Light & Railway Co., the 
incorporntors are \Villiam C. Clarke, of Wakefield, R. I. ; Richard 
P. Williams, of New Bern; Frank S. Arnold and Robert S. Fletcher, 
of Pro\'idence. Their capital may not exceed $160,000. 

New Kingston, Pa.-The New Kingston Street Railway Co. 
is incorporated, with a capital of $15.000. The road 1vill extend from 
Pamassno to New Kingston. Directors are: Samuel E.Moore, Bernard 
F. Rafferty, James P. Anderson, Howard Childs, Joseph P. Ch!tppean, 
Pittsburgh. 

New York, N. Y.-The scheme to connect the Cortlandt 
Street Ferry with the Broadway surface road by a line of street cars is 
practically assured. The necessary consents ha\'e been secured, and 
the necessary legislation enacted, and it is expected that the laying of 
the tracks will soon begin. 

THE Fiftieth Street, Astoria Ferry & Central Park Railroad Co., 
have applied for a franchise to lay a num ber of tracks in uptown 
streets. It is said the company will use storage batteries. 

Neenah, Wis.-Articles of incorporation have been filed by 
the Neenah & Menasha Street Railway Co. The capital is $r 50,000, 

and the incorporators are Colonel Garland, of Minneapolis, W. W. 
Reid, Curtis Reid and Silas Bullard of Menasha. The scheme is to 
put in an eletcric line from Neenah to Appleton through Menasha. 

Newark, N. J .-Articles of incorporation have been filed of the 
Passaic & Newark Electric Railway Co., with a capital of $100,000. 

Newtown, L. 1.-The Flushing, Newtown & Long Island City 
Railroad Co. were incorporated last month 10 operate a street service 
from Hunter's Point to Flushing, L. I. The capital stock is $ 100,000. 

The directors are D. S. Jones, Frederick N. Smith, H. F. J ones, N. 
D. Swedley, G. E. Payne, A. N. Rankin, H. L. Davis, J ohn Miller, 
Charles D. Durkee, S. M. Cord, Charles D. Buckingham, F. W. Scott 
and H. l\I. Thomas. 

Niles, O.-The City Council has passed an ordinance granting 
the Trumbull Electric Street Railway Co. a franc hise. 

Oakland, Cal.-Robert Fitzgerald, J. L. Davie, W. H. Mack· 
innon and E. L. Fitzg-erald have asked for franchises to build and 
maintain an electric railroad in this city and to Berkeley. 

Oskaloosa, Ia.-A franchise has been granted here for a n 
electric street railway. 

Painesville, O.-An ordinance lately passed authorizes the 
Painesville, Fairport & Richmond Street Rail way Co. to construct and 
operate a single track street railroad. 

Paterson, N. J.-The People's Park Railway Co. have peti­
tioned the Board of Public Works for permission to construct an e lec­
tric road through People's Park and part of Sou th Paterson. This 
company is composed of parties who are directors and officers in the 
Patterson Central Electric Railway, viz. : President, William Strange ; 
vice-president, \Villiam Pennington; treasurer, James A. Morrisse, 
secretary, John R. Beam. 

Philadelphia, Pa.-The bill granting permission to the Cen. 
tennial Passenger Railway Co. to construct a single track railway to 
connect the Fairmount Avenue, Green Street & Girard A venue lines of 
the People's company has been introduced in Councils. 

THE Fair Hill Railroad Co. were recently chartered. Capital, 
$100,000. J. W. Dubarry is president. 

Pittsburgh, Pa.-The Penn Street Railroad Co. of Pittsburgh 
is chartered. It is to be a branch of the Citizens' Traction Co. It will 
be an electric road about five miles in length. It will connect the 
boroughs of Brushton and Wilkinsburg with Pittsburgh. The capital 
stock is $30,000, divided into 600 shares of the value of $ 50 each. The 
directors a re: James Y. Donnell of Allegheny City, John G. Holmes, 
H. S. A. Stewart, William B. H olmes and George C. Wilson of Pitts­
burgh. 

THE South Side is to have a new road to the city, and it will con­
nect with tl::e Duquesne Line. It is the Suburban Rapid Transit Rail­
way Co., who are building an extension from the toll gate on Browns­
ville A venue down to Eighteenth Street. 

Pontiac, Mich.-The Common Council of this city has granted 
a franchise for a street railway from Pontiac to Timber, Case and Or­
chard Lakes. The franchise was granted to M. D. Mills and George 
W. Barbour of Detroit, and John D. Norton, William G. Hinman and 
Thaddeus A. Smith of this city. 

Portland, Ore.-A contract has been awarded to 0. Pike & 
Co. for the construction of the Barnes Heights & Cornell Mountain 
Railway. 

Portsmouth, O. - The City Clerk has issued an official notice 
that sealed proposals for the construction and operation of a street rail­
road will be recei ved until July 7. 

Salt Lake City, Utah.-Samuel J. Paul an,J others have asked 
the Council to grar:t a street railroad franchise to any reliable person 
desiring to build and equip a road in the southeastern part of the 
city. 

A PARTY of engineers have been figuring on a street railway line, 
to start from Capitol Hill and run thence up City Creek Canon to a 
point about 500 ft. down to the canon from the city water works. It is 
said electricity will be used on the line. 

Sharon, Pa.-An electric railway is to be built from Sharon to 
Sharpsville at a cost of from $60 ,000 to $80.000. 

Shickshinny, Pa.-A charter has been granted for the Shick­
shinney & Huntington Valley Electric Railway Co. About six miles 
of road will be constructed running frotn Shickshinny to the Patterson 
Grove camp ground . 

Wakefield, Mas3.-The Wakefield & Stoneham Street Rail­
way Co., which was organized in June, 1889, propose to build their 
tracks a_nd commence operations this summer. The railway will be 
about two and a half miles in length. The motive power will proba­
bly be e lec: tricity. The capital stock is $10,000. The present officers 
oi the com pany a re: President, Charles F. Woodward; secretary, Ezra 
M. Southward ; treasurer, Daniel G. Walton. 

Williamsport, Pa.-A line is projected to WiJjwood cemetery 
by the Citizens' Passenger Railway Co., which was chartered lately. 
J. Henry Cochran is president of the new company. 

A CHARTER has been granted the East End Passenger Railway Co. 
with a capital of $12,000. The road will be two miles in length and 
will be operated by electricity. John M. Young is president of the 
company and Thomas Lundy, John Boyer, John Hadcner and John R. 
T. Ryan, directors. 

Personal. 

Mr. J. W. Godfrey, general manager of the New York Insulated 
Wire Co , was in Chicago recently. 

Mr. Antoine Bournonville, with Alfred Moore of Philadelphia, 
left for Europe on a vacation trip last month. 

Mr. Charles E. Newton, !>ecretary of the Jewell Belting Co., of 
Hartford, Conn., made a short stay in Chicago last month. 

Mr. W. H. Delany, formerly connected with the Lewis & Fowler 
Girder Rail Co., has severed his connection with that company. 

Mr. Albert E. Hay, president of the Robinson Machine Co., of 
Altoona, Pa., was in Chicago recently, making arrangements for 
opening an o ffice and salesroom in that city. 

Mr. W. F. Matteson, formerly with Wm. Hood of Chicago, has 
acce pted a position with the Patton Motor Manufacturing Co., and will 
look after the equipment built for the Denver & Golden Company. 

Mr. Charles T. Yerkes, president of the North and West Side 
Chicago street railway companies, sailed for Europe last month on 
the steamer "City of New York." Mr. Yerkes expects to be gone about 
three months, 

Mr. -Boyer Parks, at present trackmaster of the Baltimore City 
Passenger Railway Co., laid the first street railway tracks in Baltimore 
on May 25, 1859, and has been continuously engaged in trar.k con­
struction and maintenance until the present date. Mr. Parks is hale 
a nd hearty, a nd from every indication is still good for many years of 
active service. 

Mr. John W. Fowler, president of the Lewis & Fowler Manufact­
uring Co., of Brooklyn, met with an unfortunate accident last month, 
by being thrown from his carriage while driving, and breaking his 
leg. Mr. Fowler is now at his summer residence, Northport, L. L, 
and at the time of going to press was feeling well and recovering as 
rapidly as possible under the circumstances. 

Mr. H. L. Cargill has fevered his connection with the Thomson­
Houston Electric Co. and has accepted the position of secretary with 
the Duplex Street Rail way Track Co., of New York. When his resig· 
nation was tendered, the managers of the Thomson-Houston company 
express.:d regret that Mr. Cargill had decided to leave their service, 
but united with his former associates and ocher friends in wishing him 
all success in his new position. 

Mr. Edwin A. Moore, erecting engineer of the Pennsylvania Iron 
Works Co. who will have full charge of the erection of all the machines 
which chis company are furnishing for the different cable power 
stations in New York, is now in New York City. He is engaged at 
present in preparing the foundations at the Fifty-first Street station 
of the Broad way & Seventh A venue Railroad Co. for the machinery 

.which will soon be put in place. 

Obituary. 

Mr. E. V. Cavel! died at Nassau, N. P., June 7. Mr. Cavell was 
well known among the street railway fraternity, was for a long time 
editor ot the Street Railway Gazette of Chicago, and had recently been 
connected with th e Stred Railway News and Electrical Age of New 
York. His death was not unexpected. He had gone to Nassau dur­
ing March in the hope of receiving some benefit from the climate, but 
without avail. Mr. Cavell was a native of England, where he was born 
about thirty-four years ago. 



THE STREET RAILWAY JOURNAL. 4.p 
-- ----

New Publications. 

Code Book of the Interior Conduit & Insulation Co. of New York. 
This book gives a complete list of appliances in different sizes 

manufactured by the Interior Conduit & Insulation Co., and described 
in their catalogue No. 7, togethe r with a code word for each, facilitat­
ing ordering by telegraph. 
Directory for the Year 1892 of the Compania de Tranvias de Mer­

ida Sociedad Anonima. 
This pamphlet of the Street Railway Co. of Merida, Yucatan, is 

published annually, and its especial purpose is to give information in 
regard to the routes of cars, etc., to the general public of Merida, 
though other interesting matter is a lso contained within the covers. 
The street railway company of Merida was established in 1880, and 
now has a capital of $400,000 with about fifteen and three-quarters miles 
of track and thirty-eight cars in operation. 
Experiments with Alternate Currents of High Potential and High 

Frequency, by Nikola Tesla. Published by the W. J. Johnston 
Co., Ltd. Times Building, New York. Price $1.00. 
This little volume gives an accurate account of Mr. Tesla's experi­

ments in this interesting branch of electric science, as described by 
himself in his lecture some months ago before the English Institution 
of Electrical Engineers in London. It is largely to Mr. Tesla that 
the scientific world is indebted for what it knows in this direction, a nd 
his results and statements of the possibilities in the use of these cur­
rents will be read with the greatest interest. 
The Railroad Law of the State of New York; compiled by R. C. 

Cumming and Michael Danaher, 1892. Price $1.00, postpaid. 
Half leather binding. J. B. Lyon, law publisher, Albany, N. Y. 
This volume, of 294 pages, contains the railroad statutes of the 

State of New York, including the general corporation law, the stock 
corporation law, the sections of the code of criminal proceedure of the 
criminal code applicable to railroad companies, the rapid transit act, 
the interstate commerce act, etc., as revised by the statutory commis­
sion and enacted by the Legislatures of 1890 and 1892. The laws 
governing street railway companies occupy a considerable portion of 
the volume. The work is supplied with a complete index. 
Verbatim Report of the Tenth Annual Meeting of the American 

Street Railway Association Held at Pittsburgh,October, 21-22, 
1891, published from the office of the Association, Bnoo klyn, N. Y. 
The report of the tenth annual meeting of the American Street 

Railway Association is issued uniform with form er reports and gives 
all the proceedings at Pittsburgh in the same accurate and complete 
manner as in preceding years. The volume, as customary, has a front­
ispiece, an engraved steel portrait of the past president. This is es­
pecially worthy of favorable mention as the likeness of Mr. Watson is 
excellent. Included in the volume are also the constitution and by­
laws of the Association and the list of members with their offices. 
Les Chemins de Fer et Jes Tramways, by Adolph Schoeller, pub­

lished by J. B. Bailliere et Fils, Paris. 362 pages. 
The first fourteen chapters of this volume, which forms a part of a 

series called the "Contemporary Scientific Library," issued by the 
same publishers, are devoted to steam trunk lines, their appliances, 
etc., the last five being respectively on elevated and underground steam· 
ra!lways, inclined plane railways, dummy lines, other surface street 
railways and the South London Electric Railway. These chapters, 
though very brief, show that Mr. Schoeller is conversant with the great 
ad_vances made in this country in street rail ways, especially in electric 
r~ilway practice, as well as with the details of recent European installa­
t10ns. The book is popular in character and is illustrated by a number 
of engravings. 

Catalogue and_ Price List f?r 1892 of Presses, Drop Hammers, 
Shears, Dies and Special Machinery. Published by E. W. 
Bliss Co., Ltd., Brooklyn, N. Y. 
That the manufacturing business carried on by this company is ex­

te?sive _will be readily believed by a glance at this catalogue. It con­
tams views of punching, shearing, embossing and other varieties of 
presses, lathes, drop hammers, screw and milling machines; in fact, all 
the ~pparatus required for sheet metal working, besides many other 
machines for metal work as well as other articles such as fire boxes 
sol~ering c_oppers, etc. The company was established in 1867, and 
besides _their own extensive plant and business acquired in 1890, those 
of the Silas & Parker Press Co. of Middletown, Conn. At the end of 
th_e catalogue, which contains 392 pages and is bound in cloth, are con­
tamed a number of valuable taules of wire gauges, decimal equivalents 
of common fractions, etc., besides a complete table of contents 

Rules for Exhibitors at the ,v orld's Columbian 
Exposition . . 

As our readers probably know, everything relating to street rail­
ways, surface, underground and elevated at the World's Columbian 
F~ir at Chi~ago, comes under the departme'nt of transportation exhibits. 
wnh the smgle exception of electric motors which must be shown in 
the department of electricity. Cars and other supplies for electric 
roads belong to the transportation department-a provision which 
may seem to be arbitrary, but which was found to be necessary. Street 
car_ an? o_t~er s~ort line systems form group 81 of Department G, 
which 1s d1v1ded mto four classes as follows: 
Class 504. C~ble roa~s and cars. Construction, equipment, methods 

of operation. Gnps and other appliances. 
Class 5<;>5• Electric railway cars. Systems of track construction, 

equ1~ment and supplies for electric roads, methods of operation, 

1 
appliances and furnishings. 

Cass 506. Cars for street railways or tramways operated by horse 

power or other means of pro~:iulsion not specified. Construc­
ti on. Equipme nt a nd su pplies. Me thods of operation. 

Class 507. Eleva ted a nd umlerground ra ilways. P lans, models and 
maps, showing systems of construction. Systems of operation 
and maintenance. 
The following information for exhi bitors is taken from the official 

circular of the chie f of transportat ion department and will doubtless 
prove of interest. 

SPACE. - Blank a pplications fo r space a nd copies of the rules anj 
regulations o f the Exposition may Le had by wri ting to or calling at 
the office of the director-general a nd a pplicat ion should be made Lefore 
July r, 1892 There is no charge fo r space. 

Po w1rn. - A limited amount of elec tri c power (o r com pressed air) 
will ue furnish ed free o f cha rge. Steam will Le fu rn ished for testing 
car heating systems a nd simila r purposes-but not as motive power. 
As no shafting will be erected in the buil d ing, power must be ta ken 
d irect, and the exhibitor must furni sh his o wn motors. 

TRA NS PORTATION RATES.-The principal ra ilway a nd steamship 
lines of the United States have agreed to cha rge the regu lar fu ll ra te 
on all exhibits going to the Exposition, but to re turn the same, if 
unsold, free of charge. Some lines have ag reed to cha rge ha lf rate 
each way. 

A WARDS. - The following extract from the adopted repo rt of the 
Committee on Awards of the World's Columbia n Exposition fully 
explains the subject: 

"The committee recommend that awards shall Le granted upon 
specific points of excellence or advancement, formulated in words by a 
board of judges or examiners, who shall be competent experts ; and the 
evidence of these awards shall be parchment certificates, accompanied 
by bronze medals. 

" The awards of these boards of judges or examiners will thus 
constitute an enduring and h;storical record of development and pro­
gress as represented by the exhibits in question; the parchment certifi­
cate will, by sufficient terms of identification, evidence the award, and 
the bronze medal will i erve to the exhibito r as an enduring memento of 
his success. These exhibits, which in the opinion of the juries and 
examiners do not possess sufficient excellence or intrinsic development 
to warrant awards, will simp!y be scheduled in the general catalogue 
of the Exposition. * * * * * * * It is recommended that 
there should Le but one class or kind of medal; that they should be 
made of bronze ; that they should be works of art and selected from 
competitive tests by the Committee on Fine Arts of the Commission, 
or the Joint Committees on Fine Arts of the Commission and the 
Local Directory, if they should seem more desirable. * * * * * 
The awards and the appointments of all judges and examiners for the 
Exposition, by the express terms of the sixth section of the act of Con­
gress, approved April 25, 1890, fall within the exclusive jurisdiction of 
the Commission." 

FOREIGN EXHIBITORS should in all cases apply to and deal with 
the comm issions appointed by their own governments. In case no 
such government commission has been appointed, direct communica­
tion is invited by the chief of this department. 

Equipment Notes. 
The John Stephenson Co., Ltd., have received a number of 

large orders recently, and are shipping cars to many sections of the 
country. 

Mr. James F. Shaw, formerly connected with the Newburyport 
Car Manufacturbg Co., has opened an office for street railway supplies 
at 53 State Street, Boston, Mass., where he will be pleased to see his 
~~dL . 

Reed & McKibbin , of New York, include among their recent or­
ders that for the electrical equipment of an extension to the Easton, 
(Pa.) electric railway. They are also at work on the electrical construc­
tion for a rail way at Fall River a nd for one at Camden, N. J. 

The Newburyport Car Manufacturing Co .. of Newburyport, 
Mass., have recently made shipments of cars to Fall River, Mass. ; 
Allentown, Pa. ; Brockton, Mass. ; Providence, R. I. ; Boston, 
Mass.; New Haven. Conn.; Norwich,Conn.; Pawtucket,R. I.; Salem, 
Mass., a nd other places, and have already taken orders for cars for 
the winter tnde. 

The Lewis & Fowler Manufacturing Co. of Brooklyn, are tak­
ing care o f a large number of o rders, anJ the many departments of 
thetr works are very busy in turning out cars, registers, trimmings, and 
other street railway supplies manufactured by them. They tell us 
that in spite of their many orders, they have been delivering goods at 
the times promised. Their orders are from many sections of the country. 

Robert A. Keasbey, 58 Warren Street, New York, well known 
through his magnesia sectional coverings for steam pipes, boilers and 
all heated surfaces, has issued a June circular, which is very interesting, 
and which he will be pleased to send to any steam user upon appl·ca­
tion The. circular contains mention of a number of reductions in 
prices in the articles sold by Mr. Keasbey. This gentleman writes us 
that his business during the last spring has been very satisfactory and 
that he has filled many orders for his magnesia coverings. 

The R. D. Nuttall Co. of Allegheny, Pa., write us that they find 
business very good, and have received many orders this spring for their 
electric railway supplies. They have recently made a contract with 
the Brush Electric Co. by which they ha~·e secured the gear plant of 
the latter company and will supply all th.! gears which will be used by 
the Brush company on the new equipments manufactured by them 
during the next six months. These gears will be of steel. The R. D. 
Nuttall Co. have in view the construction of a new factory at an early 
date. They at present employ 125 men in their works, the greate1 
part of whom are kept busy night and day. 
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John H, Graham & Co. of New York, agents for the New De­
parture Bell Co. of Bristol, Conn., are meeting with a large success in 
the sale of their rotary bell for street cars. Among other orders which 
they have recently received are some from the Paterson Railway 
Co. for the equipment of all the cars on that line; from the Colum­
bus, O., Consolidated Street Railway Co. for about forty bells; from I 
the Wilkesbarre & West Side Street Railway, fifteen bells; and from 
the Omaha Street Railway Co. They have also recently supplied the 
John Stephenson Co., Ltd., with a considerable number of their bells for 
some new cars which the latter company are building. 

S. A. Day, of New York, has sent out the following circular, 
signed by W.R. Brixey, the recently appointed manager: " Having 
undertaken the general management of the long established business of 
S. A. Day (successor to A. G. Day), manufacturer of the celebrated 
Ke rite insulated wires and cables, 1 am prepared, after an experience 
of thirteen years in superintending and improving their manufacture, to 
supply materials of the highest standard attainable. My personal 
close study and contact with the practical part of this business will ena 
hie me to meet the wants of customers in every detail, and I bespeak a 
continuance of favors so generously accorded in the past. 

The Lewis & Fowler Girder Rail Co. of Brooklyn, are crowded 
with orders, and the company have recently been obliged to install some 
extra machinery for special work. In order to insure the delivery of 
goods under contract, the company were recently obliged to refuse a 
few orders for special work; but they advise us that by the installa­
tion of the machinery already mentioned they are now able to take 
care of all orders which may be sent them in the future. They tell us, 
that besides the companies which have installed their rails and have 
sent in additional orde rs, they have a large number of companies on 
their books who are about to instal the rail for the first time. 

The Field Engineering Co., of New York, who are one of the 
largest company of constructing engineers in the country, and who 
make a specialty of the complete equipment o f large roads, report that 
they are doing this year the largest business they have ever done. 
They have recently increased their capital stock t o $50,000, a nd have 
also made several changes in their management. Mr. J. R. Craven 
has taken the position of secretary of the company, other office rs 
remaining the same, this being really an addition to their fo rce. Mr. 
E. J. Cook, thei r constructing engineer, is in ,charge of their engine 
business. They are making a specialty of the compound and triple 
expansion engines for large power station work, manufactured b, the 
Lake Erie Engineering Wo rks , at Buffalo, N. Y. 

G. F . Whitney, of Boston, manufactures a soap which is widely 
known among railroad men as one of the best for cleaning cars. His 
liquid soap for wheels and axles removes the dirt and oil without injury 
to the paint and for repainting it leaves the work dry and perfect. His 
painters' white soap is intended for inside work, and is giving the best 
of satisfaction among a large number of roads. His amber soap is in­
tended for cleaning the varnished surfaces, which will not be effected by 
it, and he claims can be washed and made ready in quicker time than 
with any other cleanser. Those who have not received his circular should 
send for it at once as it contains an offer that is worth trying, in the 
line of a paper weight clock,which is both handy and useful. His office 
and factory are at Long Wharf, Boston, Mass. 

J. G. White & Co., of New York, are engaged on construction 
work for nearly a dozen prominent street railway companies in differ­
ent sections of the country who are installing electric plants. Among the 
contracts fur e lec tri c equipment, which this firm have closed since our 
last issue, a re the following: for the equipment of the Lake Rola nd 
Eievated Railway of Baltimort>, Md., of which about sixteen miles will 
be ne 1v track laid with the Duplex Street Railway Track Co's. system; 
for the electric equipment of seven miles of track for the Union Pas­
senger Railway Co. of Baltimore, and for the reconstruction of the New­
port, ( R. I.) electric railway. At this latter c.ity a ne w station will be 
erected for the Newport Illuminating Co., from which direct and alter­
nating current incandescent lamps, arc lamps, stationary electric mo­
tors and e lectric railway cars will be all supplied with current involving 
an extensive distributing se rvice. 

The Ball Engine Co., of Erie, Pa., send us the following among 
their recent shipments : Santa Cruz Electric Light & Power Co., Santa 
Cruz, Cal., one 200 H. P. tandem engine; Risdon Iron Works, San 
Francisco, Cal., one 200 H, P. cross compound, two 200 H. P. tandem 
compound, one 35 H P. simple engine, one 50 H. P. simple engine ; one 
60 H. P. simple engine; Sandusky Electric Light Co., Sandusky, 0., 
two 130 H. P. simple engines, one 100 H. P. simple engine: Portland 
Railway Co., Portland, Me. , one 250 H. P. simple engine; East Liver­
pool Western Electric Co., East Liverpool, 0 ., one 200 H.P. simple 
engine; Electric Light Co., St. Peter, Minn., one 100 H, P. tandem 
compound ; Fremont Electric Light & Power Co., Fremont, Colo., 
one Bo H. P. simple engine and steam plant complete ; J ohnson Co., 
Johnstown, Pa., two 300 H. P. simple engines; one 200 H. P. simple 
engine, one 100 H. P. simple engine; Jackson Gas Light Co., Jackson, 
Miss., one 100 H. P. simple engine and steam plant complete. 

The Corliss Steam Engine Co., of Providence, R. I., have re­
ceived an order for two tandem, compound, condensing engines, each 
rated at 650 H, P., from the Lake Roland Elevated Railway Co. of Bal­
timore. The diameter of the cylinde rs is 20 X 36 ins , and the stroke 
five feet. The Pennsylvania )run Works Co. have given them a n 01der 
for an eighty-four inch Corliss patent vertical, tubular, water leg boiler; 
three of the Corliss eighty-four inch boilers have been ordered for the 
Havemeyer Building, Smith & Co., contractors, New York, and six 
eighty-four inch boilers are being constructed for the Lake Roland 
Elevated Railway Co. of Baltimore. Last month a 22 in. and a 40 
X 60 in. engine and six e ighty-four inch boilers were sent to the Jarvis-

Conklin Mortgage Trust Co. o! Kansas City. The 28 in . a nd 72 X 72 
in. cross compound engine, with a 120,000 lb. wheel, were shipped to 
the Benedict & Burnham Manufacturing Co., of Waterbury, Conn. 
This flywheel was one of the heaviest ever cast in this country. 

The J. G. Brill Co., of Philadelphia have been doing an active 
business in the West. They have recentlv taken the contract for 
thirty cars and trucks for the Fort Wayne & Belle Isle road, on which 
the Thomson-Houston system will be used. The road will be in 
operation about September I. The company are also filling the 
contract for 180 cars, taken by Mr. Andrews for the Chicago City 
Railway Co. ; the cars are to be used on the State Street and Cot­
tage Grove Avenue lines. The open cars are being received at the 
present time, and the closed cars will be delivered September 1. As 
the Chicago City Railway Co. have not purchased cars for many years, 
but have built a ll their own cars, the award of the contract was a 
feather in Mr. Andrews' cap. J. F. Peavey, president of the Sioux 
City Street Railway Co., was recently in Chicago and placed with them 
an order for a number of the latest type of Brill trucks. The 
Chicago office of the J. G. Brill Co. has been moved from 225 to 309 
Phenix Building. y 

The Berlin Iron Bridge Co., of East Berlin, Conn., have re­
ceived the contract from Samuel F. Hodge & Co.,of Detroit, Mich., for 
the construction of their new foundr\'. It is claimed that this will be 
the most perfect and best appointed foundry in the Northwest. The 
general dimensions of the building are 86 X 161 ft. On each side there 
is a wing twenty-three feet in width. The centre of the building is 
controlled by a traveling crane with a travel the full length of the 
building. The wings of the building are controlled by jib cranes, so 
that when completed every inch of the building will be controlled by 
power, either from the traveling crane or from jib cranes. The con­
struction will be entirely of brick and iron. The are also build­
ing a new machine shop for the Solvay Process Co., at Syracuse, 
N. Y. The building will be fifty feet wide by 300 ft. long and three 
stories high. The side walls will be of iron and brick I combination 
construction) with iron floors and iron roof covered with the Berlin 
company's patent anti-condensation roofing. 

The Reliable Manufacturing Co., of Boston, have recently 
received an order from the Lowell & Suburban Street Railway Co., of 
Lowell, Mass., to equip their entire line of new cars with the Collett 
ratchet brake handle. Sixty-five sets were shipped during June, and 
the rest will be sent forward as soon as the t:ars are ready. The manu­
facturing company have been busy the past month filling orders for the 
Relia!lle Collett ratchet brake which is giving good satisfaction and 
seems to be growing more popular every day. Among the compan­
ies to which the brake handles have been shipped during June are the 
Merrimac Valley Horse Railroad Co., Lawrence, Mass. ; Briggs Car­
riage Co. , Amesbury, Mass.; Portland Street Railroad Co., Portland, 
Me.; New Haven & West Haven Horse Railroad Co., West Haven, 
Conn. ; Gloucester Street Railway Co., Gloucester, Mass.: Steinway 
Railway Co., Steinway, N. Y. ; Lowell & Suburban Street Railway 
Co., Lowell, Mass.; Newburyport Car Manufacturing Co., Newbury­
port, Mass. ; Black Rocks & Salisbury Beach Street Railway Co., New­
buryport, Mass ; Forty-second Street, Manhattanville & St. Nicholas 
Avenue Railway Co., New York City; Boston & Revere Street Rail­
way Co., Bostun, Mass. ; Allentown & Bethlehem Rapid Transit Co., 
Allentown, Pa. The company are now manufacturing a track 
switch to be operated from the platform of electric cars, they are about 
ready to be put upon the market. It is claimed to be just what is 
wanted. 

The Lamokin Car Works o f Philadelphia, have closed a large 
number of orders recently, among which are the following: With the 
Williamsport, Pa., Passenger Rail"•ay Co., two eight seat open motor 
car bodies, two sixteen foot closed, palace, mahogany finish, vestibule car 
bodies were delivered to this road this month, being the fifth order 
from this company; the York Street Railway Co., York, Pa., 
tour sixteen foot closed car bodies; the Citizen!>' Passenger Railway 
Co., Harri!'-burg, Pa., four eighteen foot, palace, vestibule cars, com­
plete with Robinson motor truck of Altoona. These cars are to be a 
duplicate of the Milwaukee palace car and will have Cochran's patent 
observation window in vestibule; Rome, Street Railway Co., Ga., 
one sixteen foot closed car body, and one eight seat open car body; 
the Bristol, Tenn .. Belt Line Railway, two sixteen feet closed car 
bodies, mounted upon Robinson motor trucks of Altoona, Pa., Edison 
motors. Among their recent de!iveries the Lamokin Car Works num­
ber the Akron,O., Street Railway Co., five nine seat, closed end, open car 
bodies, and the Zanesville, 0., Street Railway Co., four nine seat, open, 
closed end car bodies. The increasing inquiries and orders for the 
cars manufactured by the Lamokin Car Works speaks well for the 
great improvements which they have made in the method of construc­
tion. All their closed car bodies now bear upon the corners, at guard 
rail their trade mark, "Patented March 8, 1892," this referring to the 
steel corner tie plate. 

W.R. Fleming & Co, new llfail and Express Building, New York 
City, agents for the Harrisburg Foundry Machine Works, have handed 
us a list of a recent contracts for furnishing Ide and Ideal engines. 
These sales, of course, represent only a comparatively small propor­
tion of the United States, and as the other agents of the Harrisburg 
Foundry & Machine Works, as well as the factory themselves have 
also been shipping a large number of engines, it is safe to infer that 
the engine is growing rapidly in favor. The list of the last few 
weeks' business done by W. R. Fleming & Co. alone equals over 2,500 
u. P., and includes the following shipments: One 70 H, P, standard 
Ideal engine, one 150 steel horizontal tubular boiler, Edison Electric 
Light Co., No. Plainfield, N. J.; three 100 11. P. standard Ide engines, 
Pope Manufacturing Co., Hartford, Conn. ; one 55 H. P, standard 
Ideal engine, Wild & Williams, New York City, N. Y. ; two 225 H. P. 
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standa rd Ideal eng ines , Clarion Mil ls, Pa. ; o :ic 30 11. P. sta nda,d Id ea l 
e ngine , one 50 11. P. standard Ideal engine, Nava l Obse r vatory, Wash­
ington, D. C.; o ne 12 11. I', standard Ide engine, Whitlock Co il Pipe 
Co., Elmwood, Conn. : one 55 H. r. standard Ideal engine , on e 60 11. 
I', standard Idea l e ngi ne, Century Club, New York City, N. Y. ; one 
150 11. P. special railway Ideal engine, one 50 11. I'. special railway 
Ideal engine, one 55 H. ,,. standard Ideal engine, Chillicothe Stree t 
Railroad & Lighting Co., Chillicothe, 0. : two 60 II. I' , sta ndard 
Idea l engines, Hotel St. Lore nz, New York, N. Y. : five 25 II. I'. 

standa rd Ideal engines, Pacific Mail Steamship Co., New York City, 
N. Y. 

The Pierce & Miller Engineering Co., is the name of a new com· 
pany having headqua rte rs a t 42 Cortlandt Street, New York, and 
organized to succeed to the business of the well known firm of Pierce 
& Thomas. The new company have issued the following notice: "The 
firm of Pierce & Thomas hav ing gone out of business, and F. M. Pie rce 
having purchased the interest of R. H. Thomas, their successor, the 
Pierce & Miller Engineering Co., will continue business at the old 
stand, 42 Cortlandt Street, New York City. F. M. Pierce, the presi­
deot of the company, has associated with himself the valuable men in 
the old firm. i. e., John D. Miller, vice-president, formerly special 
partner in the firm of Pierce & Thomas, and for many years associated 
with Mr. Pierce in the management of the Ingersoll Rock Drill Co., of 
New York, and Kennedy & Pierce MachineryCo.,of Denver, Colo.; F. 
Schmerber, chief enginee r, also with the old firm, and with Mr. Pierce 
as designing and constructing engineer of the Ingersoll Rock Drill 
Co.; W. B. Hadley, electrical engineer, formerly superintendent of 
installation department of the Edison Electric Illuminating Co., New 
York.; W. H. Stalnaker, secretary a nd treasurer, formerly treasurer 
of the Valentine Varnish Co., New York. This new company will 
continue as the general sales agents of McIntosh & Seymour automatic 
engines; Porter Manufacturing Co., engines and boilers; T. M. Nagle 
and the Pennsylvania Boiler Works, engines and boilers; Young-Bren­
nan Crusher Co., rock and ore crushers. They will also go more ex­
tensively into the business of engineering and contracting for complete 
steam plants for electric rail way lighting and manufacturing purposes, · 
also for mining machinery and the construction of plants for the equip­
ping of mines and for the concentration and milling of ores, and in all 
work ,the new company wil! adhere closely to the policy adop ted by 
Pierce & Thomas, i. e., of furnishing first class machinery specially 
adapted to the work it has to perform, and first class engineering and 
construction work, where contracts are to be executed, hav ing in view 
first the economical and convenient operation of the plant. in line wit Ii 
the best engineering practice." The company have established a branch 
at 543 Drexel Building, Philadelphia, in charge of G. S. Jones, 
manager. They are now employed installing many steam pla nts for 
electric railways, among which are the following: 2,000 H. P. for the 
Globe Street Railway Co., of Fall River, Mass.; 500 H, P. fo r the Rock 
Creek Railway Co., Washington, D. C.; 800 H. P. for the Merrimac 
Valley Street Railway of Lawrence, Mass.; and 600 H. P. for the 
Rochester Rail way Co., Rochester, N. Y. 

WESTERN NOTES. 

The Emerson Electric Manufacturing Co., of St. Louis, report 
an active business at the present time. 

The Stirling Boiler Co., 612 Pullman Building, Chicago, have 
been doing an excellent business of late. 

Hoffman & Billings, of Milwaukee, have sold a 24 X 48 in. Cor­
liss engine to the Suburban Railway Co. at Portland, Ore. 

The Broderick & Bascom Rope Co., of St. Louis, recently re­
ceived an order for the rope for the Washington & Georgetown road 
of Washington, D. C. 

The Electric Appliance Co., of 242 Madison Street, Chicago, 
a re now carrying the goods of the Mica Asbetile Co. and will represent 
that company in the west. 

The Falls Rivet & Machine Co. of Cuyahoga Falls, 0., have 
established an office in New York City at 18 Cortlandt St., where they 
are represented by Mr. J. H. Long. 

Wm. H. Bryan, M. E., late general superintendent of the Pond 
Engineering Co., has opened an office in the Turner Building, St. 
Louis, as consulting mechanical and electrical engineer. 

The Economic Railway Equipment Co., have been organized 
at Chicago. The capital stock is $500,000, and the incorporators are 
Webster P. Moore, J. D. Mcilwain and Elmer E. Kaufman. 

The Cushion Car Wheel Co. has recently sold wheel equip­
ments to several electric railways. Among the number are the Calu­
met Railway at Chicago and the Blue Island Electric Railway. 

L. K. Hirsch, 549 Rookery, recently purchase:! 10,000 tons of 
rails suitable for street rail way purposes, and is quoting favorable 
prices. Mr. Hirsch reports a large business in second hand ri..ilway 
material. 

The E. P. Allis Co., of Milwaukee, have received the contract 
for two engines for the East Liverpool & Wellsville (0.) railway. Two 
Allis engines are already operating successfully in the power station of 
the railway. 

The Standard Railway Supply Co., of the Monadnock Building, 
Chicago, Garson Myers, manager, are doing a large business in steel 
gongs. Orders are received from all parts of the country, and the 
bells are giving entire satisfaction. 

The Lane & Bodley Co., of Cincinnati, will supply the complete 
power plant, including three 300 H. P. compound condensing engines, 
water tube boilers, pumps, shaftings, etc., for the New Orleans & Car­
rollton company's new electrical equipment, 

Ramsay & Kenyon, of St. Paul, agents for the Belleville S tee l Co. 
a ndTudo r Iron Wo rks , have fu rnished all track material for four miles 
of stree t railway for the Galla t in Light, Power & Railway Co. of Boze­
ma n, Mont. The track will be laid with thirty-five pound steel rail 
with angle joints. 

Dorner & Dutton, of Cleve land , 0., wr ite us that their appli­
ances are mee ting with a la rge demand, a nd that they have received 
a large numbe r of o rders fo r thei r solid fo rged iron motor trucks. 
Their de partment is no w crowded with orders, over 100 orders having 
been rece ived <luring Ma y and J une. 

The Enterprise Electric Co. have recently been o rganized in 
Chicago. with headquarters a t 313 a nd 31 5 Dearborn Street. The presi­
dent of the company is M. C. Mc Kinlock. The company will handle 
electrical supplies of a ll kinds. They are local agents for Day's Kc­
rite wire , western electric weathe rproof wi re. 

Kohler Bros., Chicago, represe nta ti ves of the Eddy Electric 
Motor Co. report an active de mand fo r the company's products. G. 
A. E. Kohler has recently re turned from a tri p to the East. H e visi ted 
the factory at Windsor, Conn., and states that the work on the new 
building is progressing so satisfacto rily that he hopes t hat the company 
can soon make motors rapidly enough to supply the de ma nd. 

The American Car Co., of St. Loui s , are wo rking to their full 
capacity. Among the orders now on the ir books a re te n cable t ra il 
cars ior the Missouri Railroad Co. ,St. Louis ; e lec tric ca rs fo r the Cicero 
& Proviso Electric Railway, Chicago; Central Railway . Peoria, Il l.; 
Milwaukee Street Railway, Milwaukee, Wis., and thirty open motor 
cars for the Omaha Street Railway, Omaha, Neb. The co mpany are 
busy shipping r 50 open cars to the North and West Chicago street 
railroads. 

The St. Louis Car Co. are prepared to do quick work , a nd the 
local railway companies are ready to take advantage o f the fact when 
necessary. On the night of Jun~ 14, the car house of the St. Louis & 
Suburban Railway Co., at De Hodiamont, burned to the ground, and 
all the cars enclosed in the structure were completely destroyed. As 
soon as all hope of saving the cars was abandoned, Mr. Charles H . 
Turner, president of the company, gave an order for forty motor ca rs 
with double trucks to the St. Louis Car C :>. An order for the electric 
motors was telegraphed the same night to the Thomson-H ouston Elec­
tric Co., with instructions that they be sent at once. 

Arthur S . Partridge, who has had many years experience in the 
manufacture of s~reet cars, and with a prominent street railway supply 
house, has established himself in the latter business with headquarters in 
the Bank of Commerce Building. St. Louis. He represents many of the 
best known manufacturers in the country, and is prepared to furnish 
promptly and at bottom prices, every article used in the construction 
a nd operation of electric and horse railways. His experience and es­
tablished business character, together with the high class of material 
produced by the parties whom he represents, will insure thorough sat­
isfaction to parties who favor him with their patronage. 

The Shultz Belting Co., of St. Louis, have sent us a copy of a 
recent letter received by them from Mr. Charles H. Turner, president 
of the St. Louis & Suburban Railway Co., St. Louis, Mo., in which he 
says: " In answer to your inquiry, will say we are running two of 
your seventy-two inch main driving belts, each 154 ft. lung; two 
thirty-four inch and ten sixteen inch generator belts, all heavy, double , 
and we are happy to state that we have never been stopped or delayed 
one moment on account of the belts. They are giving us entire satis­
faction, running noiseless, straight, smooth and driving full power. 
'J he seventy-two inch developing from 200 to 300 H. I', more thaP 
your guarantee; in fact, we believe that we have as good, if not the 
best belted power station in this country." 

The St. Louis Car Co., of St. Louis, are at present very busy, 
and the majority of their orders are for electric cars. The company 
now have orders on their books for over 400 cars. Among the street 
railways represented are the Atlantic Avenue railroad, of Brooklyn 
fifty eighteen foot cars; sixty for the Union Railway, New York; 
thirty twenty-eight foot cars for the St. Louis & Suburban Railway, St. 
Louis ; fifty for New Orleans; thirty for Trenton. N. J.; twenty-five 
for Louisville, Ky.; thirty for Evansville. Ind.; thirty for Wilkesbarre , 
Pa.; twenty for Galveston. Tex.; twenty for Savannah, Ga.; twenty 
grip cars for the Mt. Auburn Cable Railway, Cincinnati, O.; ten motor 
cars for Calumet, Mich.; ten for the Southern Railway, St. Louis, Mo. ; 
twenty for the City of Mexico and Pueblo; also minor orders for West 
Superior, Mich.; Sioux City, Ia., Asbury Park, N. J.; Anderson, Ind.; 
Marinette, Wis.; Cedar Rapids, Ia., and a large number of smaller 
orders. The car company have just completed a new paint shop 
210 X 200 ft., capable of accommodating 100 cars. On the ~treets in 
the immediate vicinity of the works tracks are to be !aid and overhead 
wires strung, so as to try every new car turned out of the shops before 
it is shipped. Cars can thus be propelled to the railroad tracks for 
shipment. 

The Railway Equipment Co. , of Chicago, report business as 
rushing in all departments. They have added largely to the estab­
lished business of the Electr ic Merchandise Co., whose business they 
purchased some few weeks since. Owing to the fact of the standard 
appliances of this company having such an established reputation, a 
very large number of late contracts for equipment have been made 
with the understanding that such appliances will be used. The com­
pany report a largely increased business over the last season, but hav­
ing increased their manufacturing facilities, they are able to guarantee 
immediate shipments. The managers of the company having devoted 
their entire time and at tention to '' electric railway supplies only" for 
several years, are prepared to furnish reliable and· complete informa­
tion to parties about to equip electric street roads. Such inquiries are 
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given the most careful attention, are answered fully and without 
char~e. The co~pany number among the recent orders they have 
received for appliances, two from the street railway companies of 
Evansville, Ind., and New Haven, Conn. They have also secured the 
contract for the appliances to be used on the North Baltimore Rail­
road, Baltimore, Md. The company have opened a New England 
office at II6 Bedford Street, Boston, which will be in charge of Mr. 
Charles E. Rowe. They have also opened a New York office in 
charge of Mr F. L Perine at 77 Cortlandt Street. They report for the 
last week orders for the complete equipment of roads in New Haven, 
Conn.; Brooklyn. N. Y.; Baltimore, Md.; Evansville, Ind.; Chillicothe, 
O.; Pittsburgh, Pa.; Hamilton, Can.; Augusta, Ga.; Kokomo, Ind., 
and Put-in-Bay, 0. They have also made during the same time large 
sales for extensions of present roads. The business of this company is 
constantly increasing. The standard m .. terial of their manufacture is 
known to be reliable, and their facilities for promptly filling orders are 
exceptionally good. This company will be located after July r in their 
new quarters, Pullman Buiiding, Michigan Avenue. The company 
will have excellent facilities for transacting business, in a most advan· 
tageous location and in one of the best buildings in Chicago. The 
offices will be handsomely fitted up, and the company will be in good 
shape to handle the business in railway supplies, which is increasing 
rapidly. 

Robinson Radial Truck and the West End Rail= 
way Co. 

We are informed on good authority that the West End Railway 
Co. of Boston have recently made application to the Robinson Electric 
Truck & Supply Co. for a license to build, at their own shops, 
the Robinson radial truck for more extended use on the lines of the 
West End Railway. 

It is well known that for more than two years the West End Rail· 
way Co. have been making a thorough test of the Robinson radial 
truck, as well as of nearly every other truck in the market, having 
more than fifty of the Robinson radials in daily use during that time. 

A part of the proposition made by the West End company to the 
Robinson company, embodies the immediate addition of 130· more of 
the long radial cars to the West End equipment, and the use of the 
radial truck under all long cars which the West End company may 
build hereafter, and to pay the Robinson company an agreed upon 
royalty for every radial truck built by the West End company. 

It is not stated whether the Robinson company have decided to ac· 
cept or decline the West End's proposition. The Robinson company, 
however, have heretofore generally insisted on building the radial 
truck exclusively under their own auspices. 

The Robinson radhl truck could not have a higher endorsement 
than the one implied by the above proposition of the West End com­
pany, made after such an exhaustive test of the Robinson radial in 
comparison with other trucks. 

New Quarters of the Railway Equipment Co. 

After much trying delay, the Railway Equipment Co., of Chicago, 
arc ready to welcome their patrons to their elegant quarters in the 
Pullman Building. The rooms have been in the hands of the decorator 
and finisher for several weeks, and everything possible has been done 
to make them beautiful and comfortable. The offices front upon 
Michigan Avenue and are on the ground floor. To the immediate left 
of the entrance is what might be called the visitors' parlor-a space 
enclosed by a neat railing and containing table and chairs for the com­
fort and convenience of callers. This office fronting on Michigan 
A venue makes a pleasant waiting room for visitors. The general 
manager's office is also in front and just back of the visitors' parlor and 
is well lighted and ventilated by one of the large aven_ue windows. 

To the rear of the general manager's office is that of the secretary 
and treasurer, agreeably accessible to customers. Next in order 
upon the right is the bookkeeping department, with the necessary 
desks and files. Enclosed by the bookkeeping department is a neat 
space for the use of the stenographers. The purchasing agent occu­
pies the rear of the main office on the left, where he is convenientlv 
near the store rooms and shipping department. A youthful usher at ; 
desk to the right of the doorway is at your service upon your entrance. 
The same side of the office furnishes enclosed desk room for the sales· 
men, and also a space for a large show board, where is exhibited all 
the various pieces used in electric railway construction. If one desires 
to see quantity rather than to examine the quality of the company's 
wares, a door at the farther end of the offices admits him to a store 
room where_ bins ~nd shelves, filled with the many devices handled by 
the house, !me the walls. Much of the more bulky material is kept in 
the spacious store rooms in the basement. The rooms a re well 
lighted by electricity throughout, and will make a delightful home for 
the new company. Moving into such commodious and pleasant quar­
ters is the natural outcome of the growth of the company's business 
and a witness of their popularity with the trade. ' 

Three years ago, under another name, but with the same general 
manager in charge, the company started in a unique business, the 
handling of electric railway supplies exclusively, and since then have 
done an ever increasing business. Less than a year ago their quarters , 
were found insuffident, and were doubled; again it became necessary 
to better the faci lities. Irrespective of the pushing qualities of the 
company, their prosperity is undoubtedly largely due to their honest 
intention to furnish the best possible quality of material to purchasers. 

All friends of the Railway Equipment Co., and of the general 
manag.-r, Mr. \V. R. Mason, will extend congratulations upon the 
appearance of their new home and bright prospects. 

List of Street Railway Patents 

ISSUED llY THE U. S. PATENT OFFICE, l\IAY 24, 1892, TO 

JUNE 21, I 892, INCLUSIVE. 

l\IAY 24. 

Advertising Card Hack, DPlavan S. Foote, Chica.go, 111. ............ ........ ~75,726 
Canle Grip, George F. Ell10tt, U.S. Navy .................................... 475,684 
Chair for ltall way Halls, Maynard E. Clemons. Attleboro, l\la~s ...•..••... .4 . 5 539 
Electric Locomotive, Tllomas A. E:dlson. Llewellyn Park, N. J ............. 4:5,491 
E:lectrlc Locomortve, Thomas A. Edison, Llewellyn Park N. J .....••.••.... 475,49i! 
Electric l..oromotlve, Thomas A Edl~on, Llewellyn.~, N. J .............. 475,493 
Ele trtc Motor car, William II. Patton. Chicago, 111. .............. .......... 475,~02 
Electric Railway, Thomas A Edison. Llewellyn Parl<, N. J ................. 475,4Y4 
Signal for Street Cars. Charles H. Smith, Lanslngbnrgb, N. Y ............. . 475,474 
Switch ror Overhead Wires, Alphonzo o. Hoyt aud P,ml w. Leliler, Minne-

apolis. l\llnn ............................................................. .475,504 
Switch for Street Rallways, Ru 0 sell H. Snively, Loulsvllle. Ky ......... ~ ... 475,475 
Traction Engine, Jullus J. D. McNam ,r, Newark, 0 ..................•..... 475,5117 
Trolley tor Electric Hallways. John W. Newhouse. Indlana!lolls, lnd .• , ... 475,467 

l\lay 31. 

Cable Grip, Julius Schlrra. Pittsburgh, Pa .................................. 475,696 
car Axle, David M. Miller, Fa!rfleld, Cal. ................................... 4i5.965 
Conduit for Electric Rall ways, Wnlter F. carr and t:harles F. Ferr n, 

l\llaneapolls. Minn ....................................................... .476,128 
Device fur Automatically Operating Power Car Brakes, Brenton c. 

Rowen. Boston, Mass ...... , .............................................. 475 893 
ElPCtliC R-•i1Wt1y Motor, Jabez F. Shawhan, Detroit, Mich .................. 4.5,970 
Grip Mechanism for Duplex Cables, At,drew Bryson, Jr., New York, N. Y., 

John II. l'enclleton ancl Alfred R. Benn, Brooklyn, N. Y ................ 475.846 
Hang, r for Electric Rall way Wires, Charle,-, B. Elliott, Boston, Mass ...... .476,192 
Rall ror Hallways, John T. O'Shea, Clevelanct, o ............................ 47ti.l65 
Safety Attachment for Hallway Trolleys, Melvin A. Yeakley, Cleveland. O.476,02'> 
Swivel Pull-off ror overhead Wires, Charles B. Elllott, Doston, Mass ....... 476,193 

JUNE 7. 

Brush Holder for Dynamo-Electric Machines and J\lotors, Frank B. 
Daggett, St. Joseph, Mo ............................................... 476,368 

cars, ep, Frank ll. Stanwood, Chicago, Ill .................................. 4iti,.323 
car Truck, Frederick A. Bater, St. Louis, Mo ............... ................. 476 596 
Conduit for Electric Railways, Wllllam Bradley, Fort Wayne, Ind .......... ~76,603 
Electric Locomotive, ThOmas E. Adams, Cleveland, Olllo .................. 476 437 
Elevated Railroad. El!phalet L. Arnold, Georgetown, Tex .................. 476,720 
Equal z ng Device for Car Trucks, ,John A. Brlll, and Walter S. Adams ... .4,6,244 
Fare Heglster, Jos •ph H. Greenleaf, New Haven, conn ..................... 476,741 
Frkttonal Gearing for Street cars, George B. Brayton, Chicago, Ill. .... ... 476,~3 
Motor 'l'ruck for cars, Wllllam A. McGuire and Moses G. Hubbard. Jr., 

Chicago, Ill ....................................... . : ...........••••••..... 176,480 
Rall Joint, John N. Lewis, Coulee City, Wash ............................... 476,753 
Hallway Rall Joint, Gustave Bousca.ren, Cincinnati, O .................... ,476,241 
Statton Indicator, Rudolf G. Hourtney, Chicago, Ill. ........................ 476,5a7 
Tramway Switch. John R. Wiggington, Washlngtoll., D. c ................. 476,713 
Trolley ::;up port, Spencer c. Crane, Philadelphia, Pa •...................... .476,367 

Jurrn H. 

Ant !-Friction Bearing for car Axles, llenry B. Wllllams, Rochester, N. Y., 477,031 
Car Heater, William C. Baker, New Yorlc, N. Y ............................. 476,973 
conductor for Elevated Railways 'l'homas A. Edison, Llewellyn Park, 

N. J ......................................................... ............. 476,989 
Electric Locomotive, Thomas A. Edison, Llewe'lyn Park, N. J ............ ,476,987 
Electric Hallway, Hlchard W. Barkley, Brooklyn, N. Y •................... .476,776 
Elevatecl l{allway, Adolphus Davl::1, London, England ...................... 476,982 
Elect r1c Railway, Cllarles P. Tatro, Spokane. Wash ....................... 4i6,935 
Ueatlng Apparatus for Cars or Buildings, '\\- llllam C. Baker, New York, 476,972 
Means tor Propelling Electric cars, Thomas A. Edison, Llewnyn Parll:, 

N. J ..................................................................... 476,986 
Pole for Electric Wires, Julius Meyer, New York, and Carl Binder, 

Chicago, Ill ............................................................. 476,889 
Rall Cleaning Attachment for cars, Palmer Wardman, East Saginaw, 

Mich .......................................... ........ .......... .......... 476.909 • 
Hallway bplke. John 1\L Fennerty, Wasl!lngton, D. D ...................... 477,171 
:-treet Rall way Switch, Martin A. Cutter, Allegh1::ney, Pa ................ 477,046 
Trolley for Electric Railways, ·rhomls A. Edison, Llewneyn Park, N. J .... 476,985 

JUNE 21. 

car Wheel, Wllliam Ilalles, Albany, N. Y........... . . . ......... 477,n39 
Cb llecl <:'ast Iron Car Wheel, Luther H. Faught, Philadelphia, Pa ......... .477,. 24 
Feed H.egulator, Wllllam Grlt>ben and Joseph M. Galgb, Crosswell, Mich .. 477 327 
Ferd Water neat er, Joseph Bell, Troutdale, ore ........................... 477,4Ql 
F .. nder ror Str et Cars, Banholomew· sum van, Boston, Mass... . .. 477,467 
neatlug Apparatus for cars, James H. Sewall, Chicago, Ill ................ 477,464 
,Journal Box, Edward Jones and Chalkley Dawson, Bellaire, and Henry 

Stanton, Flm,btng, O ..................................................... 477,329 
Mechanism ror Propelling cars, Elmer E. Miller, canton, o ................ 477.:?60 
Motor Tram Car, James M. O'Kelly, New Yorlc ........................... .477,444 
Rl.leostat, George K. cummtngs, cntcago, Ill ...... ... ...................... 477,247 

Vve will send copies of specifications ~nd drawings complete of any 
of the above patents to any address upon receipt of twenty-five cents. 
Give date and number of patent desired. S fREET RAILWAY PUBLISH­
ING COMPANY, WORLD BUILDING, NEW YoRK. 
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QUO'.rATIONS 0~' S'r1un~'r RAIL\VAY S'l'OUJ{S . 

UltOOIU,YN :-;TOCl{S ANH HONUS.-Corrt'Cled l.Jy C. E. STAPl.¥.S & Co., 
:ll5 Moutague Street, Brool,lyn, ,Juuc 18. tltocl, quotatloDs a r e per ce nl. 
values. 

Company. 

ST1lCKS. 

i,,: 
:s 

Par. Capital. Perlo<l. ~ 
! 

Date I 
or I Bid. Aslc'd 

Issue. 

------ ---- ----
Atlantic Avenue H. R. Co . . 50 
llroudway R. l{. Co . . . .. .. .. 100 
Broookl:vn City H. R. Co. . . JO 
Couey Is1and & Brootnyn 

1,2.~0 000 Q.-J. I½\ ........... 109 
fi2-\000 t/.-F. :l :!•10 

6,000,000 tl. - J. :l ........... 187 1!10 

H H. Co .................... 100 500,000 140 

Dale Amount 
BONDS. or out-

Isime standing. 

Atlantic Ave. R. R. co., 1::it 
mort ....................... . 

Int.cr ­
est 

Pa id. 

Principal 
:( Due. Bid. ASk'd 

\>lay. 1894 101 
Atlantic Ave. R.H. Co. cons . .. ... . 

140,500 M & N. 7 
9()0,000 A. /fl O. 5 
350,W0 J. & J. 5 

Oct. 19n9 . . . . . 10-1 
Bron.ct way R. R. Co .......... ... ... . 6 m. notice 100 
uoney Islanrl & Brooklyn 

l{. H. co., 1st bonds ....... · I· .... . 
Coney Island & Brooklyn 

300 000 J. & J. ii 

300,000 J. & J. G 

125,000 B'. & A. 7 

150,000 F. & A. 6 

Jan. 1909 . . . . . 103 

R. H. Co., cerrltlcates ..... ...... . July, 1894 10 l 
south Brooklyn central R.R. 

CO., !St.......... . ....... . .. .. Aug. 1897 JOj 
South Hrooklyn central R. lt 

Co., 2d ........ . .July, rnn 103 
Brooklyn City R.R. co., 1st. 3,000,000 J. & J. 5 July, 1\116 108 

ALBANY io.TOCI{S AND BONDS.-Corrected l.Jy SPKNCER 'i'RASK & Co., 
Bankers ard Brokers, corner State ana James Streets, Albany, N . Y., 
Juue JS. 

company. 

ST•>CKS. 
Albany R. l:t. Cu ............. . 
wiuervlelt Turnpike & R. R. 

co .......................... . 

BONDS. 

Albany R. R. Co., 1st. Mort .•. 
•• " " 2d Mort .... .. 3d ,1ort .... 

" 41h l\lort ... .. 5th Mort .... .. Consol Mtg .. Debenture .. 
Watervliet Turnpike & R. R., 

1st MorL ..................... 
Watervliet Turnpike & R.R., 

2<1Mort ..................... 

i 
"O 

Par. Capital. PPrlod. en 

100 

100 

Date 
or 

$ .... 

7,;0,000 ~~ Feb. 1¼ 

240,000 

Amount Inter-
IJUtr est % 

Issue, standing. Paid. 

186:i 40 000 J.&J. 5 
187:-l 20,000 M.&N. 7 
1875 28,500 J.&J. 7 
1880 11,5011 M. &S. 6 
18S'l 50,ono '1. & s . 5 
1890 350,000 J.&J. 5 
1891 200,000 M.&\ N. 6 

1889 350,CO0 '1. &N. 6 

1889 150,000 l\L&N. 6 

Date 
or 

Issue. 

1890 

1863 

Prlnclpal 
Due. 

1905 
1sg3 
1895 
1905 
1913 
19:i0 
1901 

1919 

1919 

Bid. Ask'd 

113 

3 

115 

Bid. Ask'd 

I ---
103 I··· ... 
102 ...... 
105 
10:; ······ 1115 
104 

109½ 111 

112½ 11 5¼ 

108 109½ 

NJ,;\V YORK STOCl{S Al'lo U BONDS.-Correctect by H. L. GRANT, 26 Broad 
St., New York, June 18. Stoel{ quotatlons are per cent. values. 

company. 

STOCKS. 
Bleecker St. & Fulton Ferry ... 
Broadway & seventh Avenue .. 
Cen'l Park. North & East River I 
Christopher & Tenth ......... . 
Central crosstown ............ . 
Dry Oock, E. B'way & Battery. 
42d & Grand St. Ferry ......... . 
4:/d St., Manhat. & St. Nlch. AV. 
Eighth Avenue ............... . 
Houston, W. St. & Pav. Ferry. 

Leased to B"way&7 ave ..... . 
Second Avenue ................ . 
81xth Avenue ................ .. 
Thlrd Avenue ................. . 
23d ;,t ......................... . 
Ninth Avenue ................. . 

I Par. Capital. I Period.Ii Dirte Bid. Ask'd 
--~ Issue. .... 

1---- -1-- --

100 900,000 .J. & .J.

1 

¾ 28 30 
100 2,100,000 Q.-J. 2 197 200 
100 1,800,000 Q.-J. I . _ .•.....• 125 130 
100 650,000 F. & A. 1 ¾ ... ...... 134 H5 
100 600,000 Q.-F. ·1J4 ... 135 
:oo 1,200,000

1 
Q.-F. 2 ...... .... 112 116 

100 748,000 I Q.- F. 3 ... ...... 250 
100 2,500,000 1........ . . . . . . . . . . . . . • 49 
100 1,600,000 Q.-J. 2 ........... 240 

100 1,000,000 Q-F. 2 ........... 200 
100 1,862,000 I J. & J. 5 ........... 112 115 
100 ,1,500,000 , M. & s. 3· ........... 190 200 
100 

1

2,000,000 11\I. & N. 6 ........... 204 207 
100 600,000 Q.-F. 2½ ....•...... 250 
100 800,000 . . . .. . . . 3 ........... HS 133 

Bonds. 
Date I I IntPr- % Prlnclpril I Ask'd 
Is~~e Amount. P~l~. 

0 

1 Due. Bid. ______________ , ___ --- --- - ---------
Bleecker St. & Fulton Ferry .. . 
B'way & 7th Ave., 1st mort ... . 

2dmort ............................ . 
Broadway Surface Guaranteed ..... . 

Additional ..................... .... . 
Cen'l Park, North & Ea,;t River .... , . 
Christopher & Tenth .. , ....... ...... . 
Central crosstown .................. . 
Dr.v Dock, E. B•way & Battery. 

lstmort ........................... . 
Scrip ............................... . 

42d & Grand St. Ferry ..... , ......... . 
42dSt. Manhat. &St. Nlch. Av 

~~tm~~~::::::::::::: ::::: :::: :: : : : : 
Ei~hth Ave., Scrip .... ·4-:.: ..... 
Houston, W. St. & Pav. l!"erry. 
Second A venue... • • .. .. . . . .. •. 
Thtrd Avenue ................ .. 
23dSt ........................ .. 

700,000 J. & J. 7 July, 1900 110 113 
1,500,000 ,J. & D. 5 .June, 1904 105 

500,000 J. & J. 5 July, 1914 104 
1,500.000 J. & J. 6 .July, 1924 105 
1,000,0001 J. & J. 5 July, 190,, 95 
1,200,000 J. ,1i; D. 7 Dec., 1902 116 120 

250,000 A. & o. 7 Oct., 1898 108 110 
250,00o 1\1. & N, 6 Nov., 1922 115 117 

8(0,000 J. & D. 
1,200,000 F. & A. 

236,0oo A. & O. 

1,200,000 M & S. 
1,200,000 J. & J. 
1,000,000 F. & A. 

250,000 J. & J. 
1,600,0110 M. & N. 
5,0o0,0ou J. & J. 

250,000 M. & N. 

June, 1893 100 
6 Aug. 1914 101 
7 I A prll, 1893 LOO 

ti Sept., 1910 110 
6 1915 57 
6 Aug., 1914 105 
7 July, 1894 1110 
5 :--ov., 1909

1 

IC,3 
5 Jan., 1937 112 
7 May, 1893 102 

101 

103 

112 
59 

109 
107 
10:; 
114 
104 

HOSTON MTOCKM,-Correcteo by It. L. DAY & co .. 40 Wa t e r Street, \1 ern1Jer:-; 
or Boston 8tock Exchange. June 18. Htock quotatlow1 arc prl t:<•s__rwr s hnn• 

company. 

West End Prer ............... .. 
West hnd Com•n ............. . 

t-= :s 
Par. capital. l'erlod . ;;; 

.9 ... 
60 1$fl,4(1(),000 .J. & .J. 4 
50 !l.08:i,0o0 ,J. & ,J. 5 

I 

1887 
1S90-1892 

87¼ 
74 

8H 
7·1¼ 

PROVIUE.,CE STOCKM.- Corrected by CilACE & llUTTS, Bankers, Provide nce , 
Juu e 18. -------------

Date 
Company 

t-= :s 
Par. Capital. Period. ;;; oc Bid. Ask 'd 

.s Issue. .... - - ---------- -- --- ----
PawtuclrntSt. Hy . co .......... 100 
Union R. R co., Prov.......... . 100 
Providence Cable 'l'ramway.. 100 

$270.000 New. . .. Oct .. , 18>-7 9:!¼ 9:; 
2.000,000 Q.- J. 2 1862-1863 200 210 

300,000 owned by Union Rallroad Co. 

~IOI.YOHE !'oiTOCl{S.-Corrected by J. G. l\IACKINTOSB & co., Hankers. lloly­
oke. J\lass. June 18. 

i,,: 
:s Date 

company. Par. capltal. Period. .., or Bid. Ask'd 
~ I1>sue. ... 

Springfield Street R. R. Co ..... 100 f3fl0,000 ,J.& J. 4 2~5 250 
Holyoke Street H. H. .•••••••..• JC0 2 .. 0,000 J. & J. 4 ........... 200 225 
Northampton Street l:t. R. ...• . 100 50,tJOO, ........ ··········· 25 50 

CIIARLES'.rON STOCRS AND BONDS,-Cnrrected by A. (J. KAUF}IAN, 
Charleston, s. c., June 18. Stock quotatloIJs are prices per share. 

1 -

Compa11y. 
I 

I :,: 

Par. Capital. Period. ' ~ 
~ 

Date c,r Bid. Ask'd 
l!!sue. 

-- ----- --1-----1---
SrOCKS. 

Ch:uleston City Ry. Co......... :i0 $100,000 J. & J, 3 
Enterprise Ry. Co... ...... . . . . . 25 :150,000 ....... . 

---------1-----1---
Amo'nt 

Date Out- lnter- Principal 

55 
8 

BONDS. or stand- est % Due. Bid. Ask'd 
hsue, Ing. Paid. 

---- -------------------
Charleston CI•y Ry. Co ........ , ..... ·1 100,000 J. & J. 6 
Enterprise Ry. Co .............. I".... 50,000 J. & ,1. 5 

1915 
1906 

NE\V ORLEANS STOCK:-; AND BONDS. - Corrected by GEOHGE LE 
SASSIER, 174 Common Street., New Orleans, La., June 18. atock quotations 
are prices per Rliare. 

Date 
Com~any. Par. Capital. Period. iii or Bid. Ask'd 

I $ Issue. 
.... 

--- ------- --
STOCKS. 

*Uarrollton R I{. Co ......... 100 800.000 Qu,~rt. 1½ 1867 128 135 
Crescent City R. co .......... 1110 1,150 0110 I¼ ' . 866 98½ 99 
Canal & ClalbOrnP R. R. Co .. 40 240,000 

I 
iii I 

1888 22 2;) 
New o,1e,,ns City& Lake Co. 100 t,50U,000 Qu,~rt. 18t:0 134¾ 137 
Or!Pans R. R. Co ........... .. 50 1~5,000 2 

I 
1868 57 63 

St. Charles stree1; R.R. Co .. 50 600,000 " 3 1866 93 9-1½ 

DAte Amount IntP.r- % Principal 
Bonds. or OUt• est Due. Bid. Ask'd 

Issue standing. Paid. 
---

Canal& Claiborne Sts. l{. l:t. 1879 150.000 A& O 6 1~87 10-Z.J,-.{ ...... 
c rescent Clty R. R. 1st l\lort. 1883 100,000 )I &N 6 •93_·99 ··- ·· ...... do do new 1886 40.000 ~I& N 6 18Y6 
N. 0. City R.R. Co .•........ · 1 1-79 495,200 J&D 6 1903 12'Zx, 124 
N. o. & Carrollton R. R. Co.. 18b"2 300,000 F&A 6 '92-'06 ll7 ...... 
St. Charle::; Street l:t. R. Co... 1881 lti5,000 J & n 6 '89-'01 ····· ...... 

* Bids on Carrollton R. R. are ex -prlvllege or new :,tock. 

NEW HAVEN !..TOCl-(S AND BONDS.-Corrected by H. C. W•RREN & Co., 
Bankers and Brokers, New tiaven, Conn. June 18. Stock quotations are 
prices per share. · 

STOCKS. 
F. Haven & 1\ estvllle R.R. co. 
State Street Horse H.. R. co .... 
New Haven &W. Haven R. R.Co 
New Haven & cent'lle II. R. co. 
Whitney Ave. Ry. co .......... . 
Brl'lgeport Horse R. R. co .... . 
llaruord & Westfield llorse R. 

R.Co ........................ . 

25 $30~,ooo J. & J. 4 

~g : . :~~·~~~I t :~ t 3 
. .. 5() 25,000 . . .... . 

100 140,000 ....... . 

~5 
25 
26 

7 

BONDS. 
D~: :;~~ :~:e:~ I_'._ ·;~~~- "' I 

or stand- est % Due. Bid. Ask·d 
Issue Ing. Pald. 

-------------- -- --- --- - ----,--
State Street Horse R.R. Co ... 1874 20,000 J. & ,J. 7 Jan., 1894 104 
New Haven &W.Haven R. ,,.co 18,9 50.000 J. & J. 5 July, 18~9 100 
Bridgeport llorne R.R. Co ..... 
Hanrord &We•hersfleld Horse 

50,000 ........ 6 ··········· ..... 
R. R. Co., Deb. .series A .•... 1888 

Bartrorct & WetherRfield Horse 
100,000 l\I. & s. 5 ~ept., 1908 .. ... 

R.R. Co., DPb. SPrles B.... 1890 100,000 l\I. & N. 5 l\Iay, 1910 ..... 
Hartford & Wethersfield Horse I" 

R. R co., Deb. series C. (Not 
yet Issued). .. . . . . . . . . ... .. .. • . .. ... · I 100,000 M. & N. 5 May, 1910 ..... ...... 
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MONTREAi, STOCKS ANn J:ONUS.-Corrected by GORDONSTHATllY & co., 
.MPmbers MoutrPal Stock Exr1rnnge, 9 St. Sacrament Strtet, June 18. Stock 
quotations are per cent. values. 

-----
I> 
:a Date 

I Period. company. Par. Capital. .., of Bid. I\Sk'd en 
.s Issue . 
~ -------- -- --

STOCKS. 
l\lo ntrealSt. Ry.(p'd up sh.) 60 $11J\roo M.& N. 4 Viay, '91. 20:! 205 

--- --------
Date Amount Inter-

BONDS. or out- est % Prlnclp,ll Bid. Ask'd 
Issue standing. Period. Due 

--
Mo ntreal St. Ry ........... . , 1885 1 £60,000 . ....... 5 19G5 ...... ...... 

LOIJISVIJ,J,E STOUl{!'il AND UONUS. - corrected bv ALMSTFDT BROS. 
Stock and Bond Hrokers, 510 West l\latn Street, Louisville, Ky., June 18. 

company. 

!lTOCKS. 
LOUISVIiie 8t. Ry, Co., pref ... 
Louisville St. Ry. Co., com .• . . 

BONDS. 

Louisville St. Ry. Co., 1st mort 
LOUIS'l'llle City RY. Co. Cons . 
Central l'a►senger l{y. Co .... 
New Alban~ _!?t.:..~ r • 1st, Mort. 

Pac. capUal. Pe,Wd. ! I Date 
or 

Issue. 
Bid. Ask'd 

100 $1,000,ooo IA· & O. 5 Jan. 1891 85 

Amount Inter 

86 
23 _1_0_0 ~~-·0_00

1

_ .. _ .. :.:..:..: _· ._._

1
_J_a_n_. 1_8_9_1 

1
_2_2_ 

Date Out- est · Principal 
or stand- I Paid I % Due. Bid. Ask'd 

Issue Ing. · I _________ _ 
18\J0 6,00(1,000 J. & J. I 5 I 1930 ! 97 115 
1884 1,000.0011 J.&J. 6 1909 114 .•.•.. 
1888 400,U00 M. & N. 6 1908 114 1 · ..... 

18H8 150.0011 J. & J. 6 1913 95 100 

CHICAGO STOCl{S A/Iii> HONDS. --Corrected by WILLIAM B. WR!<:NN, 82 
Washington :5treet,, Chicago, Ill •• June 18. 

Company. Par. Capital. Period. ~I 
D'l.te or Bld. lAsk'd en 

"' Issue. 
~ 

-- -------- ---
STOCKS. 

Chicago City .................. 100 $7,00ll,000 Q.-J. 3 ··········· 397 ...... 
Chicago PassPnger ..........• 100 1,000.000 A. & 0. 2½ ...... ..... 97 . ..... 
Nortn Chicago City ........... 1ro 500,0IIU Q.-J. 'jJ.S ··········· 500 . ..... 
Nori h Chicago Street, ......... 100 5 000,000 J. &J. 4 ······ ····· 213 ...... 
West Division City ..••••...... I 100 1,250,000 Q.-,J. 8¼ ········· 6~5 ...... 
West Chicago 8treet .......... 1 100 lU,00U,000 

Q.-F. I'" ........... 168 ·· · ··· -- -- --
Amount 

Date Out- Inter- % Principal 
BONDS. or stand- est 0 Due. Bid. A~k'd 

lssup Ing. Paid. 
- - - ----- ---

Chlra o City . .. ....... .. . .... . 4,li19.500 J. & .r. 4¼ ........... 98¼ !JU 
Chlcago Pas,enger ........ 1683 400,0110 F. & A. ti 1110.3 ~~~ .. I· i 12· · N?[th Chlc.~go C!fY, 1st mort. ... .. . 5110,0110 M.& N. 6 l!lO0 

... .. . 1,Mu.oro M.& N. 4¼ 1927 95J.{ ······ North Chicago Street 1st mort ...... 2,:-150,000 J. &J. 5 1906 100}.; . ..... 
West Division Railway ....... ...... 3,7!10.000 J.&J. 5 . .......... 101 ...... 

u ,, ., Ext •... ...... 250.0011 J.& D. e ........... 100 
West Clllcago Street ........... ...... 4,1()0 000 M.&N. 5 ........... H'l ¼ l0lJ{ 
West Chicago Street, Tunnel. ... ... 1,500,000 F. & A. 5 . .......... 95½ . ..... 

PITTSHUHOII STOCK~ AND HONl>S.-Corrected by ltl!A BHOS. &Co., 115 
.Fourth Avenue, Pittsburgh, l'a., .Men,bers or New York, Philadelphia and 
Pittsburgh Stock Exchauges. June 18. St ock q uotations are prices per share 

I I !: Date I 
company. Par. j capital. [ Period. ~ or Bid. Ask'd 

e:i Issue. 

STOCKS. 
Central Traction R. R. Co . . . 
Citizens' Traction I{. l{. Co .. 
Pitt~. & Birmingham R.R. Co I 
Pittsburgh Traction R. H. c ·o. 
Federal 8t. & Pleasant VallPy 
Plttsburgll,Allegheny & Man 
w e,t Ena R.R. co ... . ...••. . 
Duquesne Traction Co ...... . 
Second AVPIJUe R R. Co ... . . 
Penn Incline Plane co.. _ .. . 
l\lonongahela Incline Pla ne 

co ...... .. ...... ·· · ··•·· ··· 
Fort Pitt Incllne Plane co .. 
MountOllve1 Inrltne Plane c o 
Pittsburgh Incline co ....•.. . 

BONDS. 

Citizens' Tract.Ion R. R. co .. 
Pitts. & Blrmmgham Trac-

tion co ............ . ....... . 
Pittsburgh Traction R.R. co. 
Plea:,ant Valley Ry ••••••.•. 
P .• A. & M. It. R. CCJ ...•••• •.. 
Duquesne Traction co ..... . . 
second Ave. El<'ctrtc R. R. Co 
Central Traction co ....•.. .. 
Union R.H. co .... .. ........ . 
WPS!, End I{. R. CO .......... . 
Fort Pitt. Incline Plane co .. . 
Mount Oil VPr 1 n.-Ilne Plane Co 
Penn Incline Plane co. 1st 

Mort ..••............•....... 
Monongahela Incline Plane 

co .......................•.. 
Mrmongaheia lncl'e Plane Co. 
Pittsburgh In0llne Co ....•.•. 

- 1----1-~,----
50 1,500.000 . . . . . . . . . . • • • • • • . . . . . 28 
r,o 3,000.000 J.&J. 3 . .... •••••• si:.;··63· · 
50 3,11000000 I .••••••, • • • • • • • • • • • 26% 27 
25 2,500,000 I J & J .~•½ 
25 1,100,000 J:&i ·s· ··········· ·25¾ 26 
50 3,01 ,o.uuo . . . . . . . . . • . . . . . . . . 44 
50 200,000 J. & J 1 · ................. . 
50 3,000,000 J. & J. 3 . . . . . .. .. . 51 
51.1 ao,,,oor, . . . . . . . . . . . . . . . . . . . . . . 28 28¼ 
50 250,000 . . . . . . . . . . · . . . . . . . . . . I • • • • • 

50 140,000 F. & A .... 
50 60,000 . . . . . . . . . . . . . . . . .... . 
50 1011,000 . . •• . . . . . . . . ......... . 

100 I ]50.000 ........ • • ... • •. • ...... • • • ..... •. 

Date I Amount w~ - ----- --
or Our.- est % t>rlnclpal Bid. Ask'd 

Issue ~t a ndlng. Paid. Due. 
------ - ---- ----

188, 1 .~50,000 A. &O I 6 1927 ,109 

1889 1,500,000 ~1. &N. 5 1929 
1887 ,50.01 0 A.&O. 5 19'-17 

101½ 101 •; 
107 ..... . 

1~91 l .'150.000 J. &,J. 5 1919 .... . 10t 
18\!l 1,500 000 J.&J. r, 11131 105 .. . .. . 
1890 1.500,000 J.&J. 5 l\130 
lt;89 1 1,500,000 J. &,J. ~I l!J09 
1889 37a.ooo ,J.&J. 1919 
1881 100,,,00 A. &O. 5 1901 

10~¼ 102¼ 

1~87 75.000 J.& J. 5 1907 
1881 30.1100 

I \1. & ·N: 
6 11101 

1871 44,500 Ii 1901 

1S83 126,000 
I 
I ........ 6 1903 102½ · ·· ··· 

18~ 50 000 A. &O. !\ 1892 
1887 511.000 A.& u 5 1897 
18811 250,000 1,1.&J. 6 1919 

I 
I I 

,..AN FRANCI:-.CO !-iTOCKii- ANI> no:-.n~.-C:orrected by PHIi.iP BARTH 
Broker, 440 Ca lifornia Street, 8an Francisco, Cal., June 18. 

i,: 

c ompany. Par. CapltaI.1

1 

Period. ~ Date or Bid. Ask'd 
,s Issue . 
~ - ---------------------------

STOCKS. 
City R.R. Co ..•..•• ..••• ...... 
Callrornla St. Cable co ....... . 
Central R I{. co ........ ...... . 
Gean St.,Park& OceanR.R.Co 
North Beach & Mission Ry. co 
Ferries & c urr House R. R. co. 
Omnibus Cable co ............ . 
Presidio & Ferries R. R. Co .... , 

Bonds. 

100 
JOI! 
100 
100 
100 
100 
100 
100 

800,000 ........... . 
1,000,0011 Montllly 6 
1,000,000 . . . .. . .. . .. 
1,0011,0110 . . .. . . . . . 1 . . . . . . . • . . . II:> 
1,1100,0011 . .• . . . . . . . . . .. .• . . . . . . . 50 
2,51 0,0110 . . . . . . . . . . ............ .. . 
2,000 000 Monthly 4 .•••••.....•... . 
1,000,000 . . . . . . . . . . . . . • . . . . . . . . 26 

100 
115 
12 

75 
40 
5!1 
26¼ 

------- ------1----
Feri !es & CIHI llou e ......... . . • • •• . fi50,000 M. & S. 

. .. .. . 3,o. ,o,uoo J. & J. 

. . . . • . t,000,11011 A. & 0. 

6 1914 100¼ 110 
Market Street R. It ........... . 6 . 913 12'2.½ ..... . 
Omnibus I{. It .......•.......... 6 1918 113½ ..•... 
Powell Street R.R ............ . 6 1912 110 
Park & Of'ean R. R .... ....... . 

,00.0110 M. & S. 
. . . . . . 250,000 J. & J. 
. . . . . . 350,000 J. & J. 

6 l!Jl4 114¼' 11" 
Park & c urr House R. R •...••. 6 ••........• 94 
I a l. St. Cable R R. ........... . . ............ 104 

:-IT. LOUIS l-iTOCKH AND IlONDS.-Corrected by JAMES CAMPBELL. 
Banker & Broker, 307 Pine st., St. Louis, l\lo., June 18. Stock quotations are 
prices per share. 

~ 
company. Par. Ca pl ta! I Period. a5 Date or Bid. Ask'd 

lbSUed. .:S Issue . 
~ 

-- -------- - ------ --
STOCKS. 

Benton-Bellefontaine ......•.... 100 $324,000 Q.-J. 3 1864 125 150 
cas!> Ave. & Fair Grounds ..... . 50 300,1100 ..... . .. 1876 45 46 
Citizens' .....• ············ 100 1,500,0110 A. & 0. I¼' 18S7 100 IU5 
Jefferson Avenue ... .... 100 112,"00 ........ .. 1885 102 105 
Lindell························· 100 2,500,0V0 q.-J. 1890 56 611 
Missouri ........•............... 100 2,000.,100 Q.-J. 2 1891 226 250 
Mound City .............•....... 100 1,000.000 ....•.... 1890 190 200 
Northern central. .••..•........ 100 200,100 ........ 1884 100 105 
People's. ....•...•..•.....•...... 50 l,C00,000 M. & S. 6 18-9 40 45 
St. Louis ........................ 100 1,000, 00 J.&J, 6 1890 250 275 
lth Street & Arsenal.. •........ 50 150,000 Jan. .50 1872 !5 25 
Union .........••••••............ 50 600,1100 ........ . .. 1870 20 25 
Union Depot ...... . ........... 100 1,200.000 ........ . .. 1890 200 250 
St. Louis & Suburban .......... 100 2,500,000 ... .... ... 1891 48 50 

------- --
, Amount 

Date Out- Inter- % Principal 
BONDS. or Slaud I St Due. Bid. Ask'd 

ISSUP Ing. Paid. 
------------- ----- -- --
Ben ton-Bellefon talne ........... 18'.Jl $500,000 F.&A. 6 1911 102 102¼ 
Cass Avenue .................... 188fl ~00.000 F.&A. 6 1906 100 101 
Citizens• Cable .......••••...... 1887 1,500.000 .J. & J. 6 l!J07 106¼ 107¼ 
Lindell ... 18Q0 1,500.0011 J.&J. 5 1895-1910 99 100 
Mound City::::·:::::::.::::::::: 1890 525,000 A.&O. 6 1900-1910 105 I0G 
Ml~sourl Cable .•••..••••....... 1887 600.000 M. & 8. 6 1907 102 105 
People's 1st mort ............... 1882 125,000 J.&D. 6 1902 102 105 

" 2d mort ....•... ....... 1886 75,000 M.&N. 7 1902 104 105 
People's c·able ••••••••......... 1889 eoo.ooo J. &J. ti 18811-1914 9, 100 
Northern central .............. 1884 200.0011 J. &J. 6 1904 100 1111 
St. Louis Cable ..•••..•..•.•.••. 18110 1,500,000 M.& N. 5 1900-1910 97½ 98 
Union ....................•...... 1885 150,000 1\1.& N. 6 1895- 1915 102 103 
Union Depot ......•............. 1~90 1,<,00,1101 · L&O. 6 11100-1910 105 10, 

- -- --
PIIILAUEl,PIIIA l'!Et:1JRITIES.-Co1Tected by ROEERT GJ.ENDINNING & co., 

143 south Fourth st. (Bullitt Building), Phlladelphla, June 18. Stock quota­
tl::ns are prices per share. 

I~-
I 

> ' :a Date 
company. Capital. Period. ti or Bid. ASk'd 

.=! Issue. 
.... 

-- ---- ---
STOCKS 

Citizens' •••.•.•..•••••..•..... 50 $500,000 ~.-,J. 4 1858 260 270 
Continental. ..... ....•...•. ... 60 1,000,ooG J. - J. ti 1873 125 l2fi 
Frankford & Sonthwark ...... 60 1,250,000 Q.-J. 5 1854 210 212 
Germantown .................. 50 1,600,000 Q.-J. ~¼ 1!!58 102 103 
Green & Coates ... ········· ··· 50 600,000 Q.-J. 3 1%8 120 121 
Hestonv!lle ... ·············· ·· 50 2,050,000 ·s· 1 1859 33 35 
Lombard & south ...•..•...••. 25 500,000 A.-O. 18til 55 60 
People's Common ......•...... 25 1,500,000 M.-S. 2¼ 1873 49 50 

·• Preferred ............ 25 750,1100 M.-S. 2¼ ······ ····· 49 
Phlladelphla City ............. 50 1,000,000 J.-J. 7½ 1659 lW 151 
Phlladelphla & Gray's Ferry .. 60 617,500 J.-J. 3.)..i 1858 65 70 
Philadelphia Traction (50 pd.) 60 6,000.000 M.-N. a 1883 84 85 
l{!dge Avenue .. ...••• •••••.. .. 60 750,000 Q.-J. 5 1872 z>..o 2110 
Second & Third ..........•..... 60 l,060,2U0 Q.-J. 5 1F53 160 162 
Thirteen th & Fifteen th ••..••.. 50 1,U00,0Ot· J.-J. 9 1858 196 2()() 

Union ..................••••••.. 50 1,250,000 J.-J. 9½ 18fi4 182 185 
West Philadelphia ...•.....•. 60 750,000 J.-J. 10 I 1857 185 19,1 
Met.ropol tan (N.Y.) Traction 100 20,000,00•• Q.-F. 1 ....... .... 116 117 
Baltimore rractlon ........... 25 6,000,000 ·~·I···~~: .... ::½ 23 
Buffalo (N. Y.) Hallway ....... 100 6,1,011,000 36 
Newark (N. J.) Passenger .... 100 6,000,000 .............. 26 27 

----- -- --
Date Amount Inter- I 

BONDS. or Out- est. nf Prloclpal Bid. Ask'd 
Issue s tanding Paid. 7" Due. 

Baltimore Traction 1st l\lort . 1 1°89 1.500,000 111.-N. 5 1929 110 111 
" " Imp. . . . . 11'92 1.200,0110 111.-S. 6 I 1~01 105 106 

Bait. Tr., No. Bait. Div., Gold 18!12 1,750,000 .J. & D. 5 1942 106 107 
Germantown, 1st mort.. ..... 67,oOO J.-D. :i ' 1904 103 

" 2<1 mort. .... ... 160,000 A.-O. 5 1 1899 103 
Hest~?vllle, 1,~t m~ft. • • • • • · · · r~::J f::/· ~- ~m rn: 

2d mort.. .. . . . . . . 75,000 111.-S. 6 1902 1105 

Peo?,le's, \~t m?ft·_-_-_-_-_-.-.:::::: m:~if=t ~ ~~n ili8 
Cons. mort ......•.... ::: :::1 247,01101\1.-S. 5 1912 95 

West Phlladelpllla, 1st mort. . 246,0001 A.-O. 6 Hl06 117 
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O.HAIIA 1-iTOCI{~ AND HONU~.-Corrcctcd by HIOIIAHO C. l'A'M'F:IISON, 
B,111ker aud Broker, 907 N. Y. Lire Building, omaila, Neb., June lli. 

I ~ 

__ c_o_m_p_an_ y_. _ _ __ 1_1_•a_r_. _c_a-pt-t-at: _l'c_rt_o_d_. _i_ l_ ~_:_!_~_co_· r_ l Bid (_sk_'_d 

STOOKS. 
Omaha St. Hy. Co.. .. ......... 100 5,000,000 !IL & N . .... Jan. 1, '8\l 60 

Am' t 

BONDS. of stand- Paid. % Due. Bid. As!('() 
Date Out- llnter'st Principal 

_ _________ __ ls5ue Ing. ___ I _______ _ 
omaha St. Ry. co.............. 1889 2,250.ooo nr. & N. 5 I ~t •y 1, 1914 !J5 !JS 

CINlllNNA'l'] STOCl{S AND HONDS.-Corrected by OEO. E USTIS & c o., 
Bankers and Brolrnrs, 26 West Third Street, Cincinnati, June 18. Stock 
quotations are per cent. values. 

company, 

srOCKS. 
Cluclnnatl ................ . 
lilt. Adams& EdenPark ... . 
s. Co\·ln!l'ton & 1 ·tuclnnatl.. 
!l[t, Auburn Cable .......... . 
Cln. Inclined Plane Hy ..... . 

,, -~ "' Prer. 
------------

BONDS. 

Ctncl unatl Street ........... 
" .. 

........... ........... ........... 
" extended} 

lilt. Adams & Eden Park .... 

10-~o•s 
<'able. 

ctn. focllned Plane Ry ....•• 
U U U h 

!l[t. Auburn Cable .... :::::: .. .. 5-20's 2d. 
s. covtogtGn & Cincinnati.. 

Par. 

~ ;a 
C.i pltal. Period . .., g 

~ 

50 $6,000,000 Q.-J. 5 
50 1,400,000 Q.-J. 5 
50 275,000 ,J. & D. 6 

100 5110,000 ....... . 
100 300,0tl I, .... , .. 
100 100,000 .. .. .. .. 6 

1 Date 
or 

Issue 

::::::1 ...... 

...... 1 ...... 

...... 

:::::: : 

Amount 
Out­

stand­
Ing. 

50,010 
50,1100 
50,000 
50,000 
50,000 

100,ouo 
50,000 
50,000 
50,000 

100,000 
200,000 
2"0,0U0 
125,000 
310,000 
200,000 
100,000 
250,000 

J.&J. 7 
J.&J. 7 
J.&J. 7 
J.&J. 7 
J. &J. 7 
J.&J. 4 
J.&J. 5 
A.&O. 6 
A.&O. 6 
A.&O. 6 
J.&D. 6 
M.&S. 5 
J.&J. 7 
J.&J. 6 
J.&D. 5 
A.&O. 7 
M.&S. 6 

Date 
or 

Issue. 

... ........ ........... 
··········· ........... 
··········· ·······•··• 
Principal 

Due. 

.July, 1892 
July, 1893 
July, 189i 
July, )895 
July, 1896 
July, 1896 
.July, '96 
July, 18!J5 
,July. 1900 
July, 1905 
Je. '94-1924 
Mar. 1906 
July, 1899 
Jan. 1914 
June, 1907 
Ap.'93-1908 

9 Mar. 191 .. 

I Bid. Ask 'd 

Ito½ 
lO!JJ,: 
118 

89 
9!i½ 

110¾ 
110,¼ 
120 
40 
90 

100 

Bid. Ask'd 

100½ 102½ 
102 
104 

108 

101 

104½ 

110 
112 
101 
103 

. 105½ : : : : : : 
104½ 105 
116 
107 
90 
93 

110 

103 
92½ 

100 
114 

BALT{:,IORE STOCKS AND noNnS.-Corrected by HAMBLETON & co., 
Bankers, 9 south Street., Baltimore, Md., June 18. Stock quotations are 
price., per shire, 

~ :a Date 
l'ar. , Capital. Period. t; or I Bid. Ask'd 

I 

e_ Issue. 

-- ------- - ----- ---
STOCKS. 

Balto. City Pass. Ry. co .••••• , 25 1,000,000 Quart. 3 . ....... 71; 80 

Company. 

Union Pass. Ry. co........ ... 5U 750,<.JOO .. .. .. . . .. . . _ ....... .. 
Batto. Traction co. (Cable).. 2.~ 5,000,000 Quart. .. ......... 

1 

2~ 

Date Amount Inter- j 
BONDS. or Out- est % Principal Bid. Ask,d 

Issue! standing. Paid. Due. 

-- --- --- ----f'entral Pass. Ry ..••••••.•••• 18S2 ~50.~00 ,J. & ,T. 6 1912 110 112 
Union Hy. co. 1st mort ....... li0,000 M.&N. 6 ......... .. l05 110 

:• " cons. ruort .... ······ 1.500000 5 ··········· 93 100 
Ralt-0. Traction co. (Cable) .. 18"9 1,500,000 M.&N. 5 1929 110 110¾ Bait. Trac Co .. No. Bait Di\ 1892 1,750,U00 J. & D ... 1912 !06 106¾' City Pass. R. lt. Co ........... 1891 2.000.000 ., 5 rn11 l!O¾ 111 

WASll]N(;ToN STOCKS AND noNDS.- Corrected by CRANE, PARRIS & 
Co, Bankers, 13-li F Street, N. W., Washington, D. C., June 18. Stoel{ quota­
tions are prices per share. 

I> Company. 
;a Date 

Par. Capital. Period. t; or I Bid. Ask'd 
,9 Issue. 

I ~ - -- ---STOCKS. 
1305 Wash'ton & Georgetown lt.R. 50 500,000 Q.F. ... l 1863 am Metropolitan lt. R ............ 50 750,000 Q. J. 1864 1 90 10/i Columbia R. R ............... 50 400,000 ~fM. ... 1870 60 e,:; 

ca~ltol & North O St. R. R ... 50 C00,000 . J. ... 1875 38 42 . Ee Ington & Scldlers' Home. 50 352,000 ::::::: r : ··········· 36 41 Georgetown & Tenallytown .. 50 200,000 ··········· ..... )5 
Rock Creek R.R.···- ........ 100 401,rno ........ ... .......•... 100 . .... Glen Echo R. H ............... 5J 100,000 ........... ··········· ..... .. ..... 

Date Amount Inter- Principal BONDS. or Out- est % Due. Bid. Ask'd 
Issue standing. Paid. 

Wasoington & Georgetown .. ------- --
1883 500,000 J. &J. 6 189:~l!J23 103 105 do. do. convert. '83-'91 a.oor,ooo J. & J. 6 1899-1929 14!l 150 Ecklngton & Soldiers' Home. 
·is9i · 150,000 J.&D. 6 18!J6-19ll !00 Capitol & Nort'l o sr. R. R. .. 240,000 J. &J. 5 1921 105 109 Metropolitan R.H. convert ... 189) 200,000 J. &J. 6 rno1 ..... 120 

ltOCIIEM'l'Elt. BIJfrfrAI.O, PA 'l'Elt~O N AN U N l'.\\'A ltl{ Wl'OCl{M 
AN U BON l)~.-UorrcctPd by E. W. UL '11K & Co., 13:1 So. l•'ourth St. (Bullitt 
Building), l'hlladelphla, ,June 18. 

j Pa r. I l'erlod. 

~ 

:a Date 
Company. Capital. .., or Bid Ask'<l en 

I .s !~sue. 
l..'<. --- ---------

STOCKS. 
Hochcster cN.Y.) Hy ...... . . 100 5,000.000 lflll0 :16 :17 
BulJalo (N.Y. ) Hy ... ........ lu0 fi.000,0110 !Sill :J~ 40 
Paterson (N. J.l HY .... .... 100 1,250,000 lH!ll 25 
Newark (N- J.) Pass. Hy ... 100 6,000,000 1890 2/l ~!J 

----------- - ------ - - - -- --
Date Amount Inter-

BONDS. or out Pri ncipal est % Bid Ask'd Due. Issue s tanding. Pd!d. - --------- -~-- ----- -----
HochestPr (N . Y) Ry........ 18!l0 3,000,000 
Butialo (N Y ) Hy.. ....... . . 1891 5,000 000 
Paterson (N. J .) Ry. . ... .... 1891 850.000 
Newark (N. J.) Pas~. Ry ... I 'W0 I 6,000.ooiJ 

A&O 
F&A 
J & D 
J& J 

,5 
5 
(j 

5 

19:lO 90 !la 
w.n 9-l !17¼ 
l!l~l 100 
l!J~O !J:i½ 94 

CLEVELAND STOCK~.--Corrccted by w. J. HAYKS & SONS, Bankers, Cleve­
land, o., June 18. Stock quotatl'lns are prices per share. 

c ompany . 

I> 
:a 

Par. Capital. Period. 1;5 
Date 

ot 
Issue . 

Bid. Ask'd 
.s 
~ --- -----

STOCKS. 
Broadway & Newburgh H. R.. 100 
Brooklyn St .. R.R............. 100 
Cleveland City Cable, common 100} 

" " prer'd .. 100 
East Cleveland R. R. . .. .. ..... 50 
Woodlawn Ave. & West Side. , 100 

1,000,000 ..... _,.. . . . .. ........... 106 
310,000 .. .. .. .. ~ ....... . ... I;~ 

4,000,00~ :::::: :: :::: ::: ::: :::: : ~5½ 
2,1 100,000 Quart. l½ .... ••..... 86½ 
1,100,000 Quart. l½ ....•..... . 145 

Financial. 

110 
175 
25 

105 
b7¼ 

150 

THE Lebanon (Pa.) & Annville Street Railway Co . will issue 
$100,000 of 4 per cent. bonds . 

$ $ $ 
THE stockholders of the New Orleans & Carrollton Railroad Co. 

have voted to increase the capital stock of the company to $ 120,000. 
$ $ $ 

THE Detroit Electrical Works have reduced their capital stock 
from $1,000,000 to $750,000, and all of the latter amount has been 
paid. 

$ $ 

ISAAC Ross was appointed receiver of the Fort Townsend (Wash.) 
Belt Line by Judge Hanford last month, upon application by certain 
creditors. 

THE East Oakland (Cal.) Street Railroad Co. have issued bonds 
for $250,000, for thirty years at 6 per cent. per annum, with interest 
paid semi-annually. 

THE Watertown (N. Y.) Street Railway Co. for the first quarter 
of 1892 make this report: Gross earnings, $3 ,281.08 ; operating 
expenses, $3,817.25; fixed charges, $1,125. 

$ $ $ 
THE stockholders of the Fresno (Cal.) Electric Street Railway Co. 

are requested to meet on July 15, to take steps toward issuing $500,000 
bonds for the immediate construction and operation of the road. 

$ $ $ 
The Lancaster (0.) Street Railway Co. at their stockholders' meet­

ing on June 18, voted to increase the capital stock of the company 
from $30,000 to $50,000, and equip the road with four electric cars. 

$ $ $ 

THE Connellsville (Pa.) Street Railway Co. have recently placed 
$50,000 worth of 5 per cent. interest bearing bonds on the market. 
The money is to be used in the betterment and equipment of the road. 

THE West End Street Railway Co. of Boston have declared a 
semi-annual dividend of 5 per cent. on the common stock, payable 
July I. The new stock recently sold at auction shares in this divi­
dend, 

$ $ $ 

THE new loan of the Baltimore (Md.) Traction Co. for the elec­
trical equipment of their North Baltimore division, consisting of 
$1,750,000 of fifty year, gold, 5 per cent. bonds, which were sold at 105, 
were heavily over subscribed . 

$ $ 

THE California Street Cable Railroad Co., of San Francisco, have 
reported to the Board of Supervisors that their gross receipts irom the 
Hyde Street branch for the first fourteen months of operation, ending 
April 30, i:892, were $150 302.45. 

THE Dunkirk (N. Y.) & Fredonia Street Railroad Co. have 
issued $40,000 in twenty year 5 per cent. bonds in sums of $1,000, $ 500 
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and $100 each, interest payable semi-annually at the Fredonia National 
Bank. The bonds were put on sale at par. 

$ $ ~ 

THE capital of the Niagara Falls (N. Y.) & Suspension Bridge 
Railway Co. may be increased from $100,000 to $250,000 under a de­
cision of the Board of Railroad Commissioners. The capital actually 
paid in is given as $65,000, and the debts and liabilities as $61,500. 

$ $ $ 
The New York State railroad commission last month granted the 

application of the Fiftieth Street, Astoria Ferry & Central Park Rail­
road Co. for an increase of capital from $500,000 to $1,500,000. It is 
the intention of the company to extend their route one and one-half 
miles, making it thirteen miles. 

$ $ $ 
THE City & Suburban Railway Co., of Memphis (Tenn.) have is­

sued $65,000 in 6 per cent. twenty year bonds. This is at the· rate of 
$10,000 per mile and is part of a total loan of $125,000, $60,000 of which 
will be i~sued later. The company have recently consolidated with the 
East End dummy line, and will use part of the amount realized from 
the sale of the bonds for the electrical equii:,ment of the old steam 
line. 

$ $ 
A RUMOR has been in circulation in Chicago that a new company 

was to be organized for the purpose of acquiring a controlling majority 
of the stock of the City railway company and the Alley elevated rail­
road company, and the leasing of these two properties to the new 
organization, making a practical consrilidation, and forming the basis 
for a large issue of new ss:curities. The rumor was denied by officers 
of the Chicago City Railway Co. 

$ $ $ 
THE daily returns for May of the Pittsburgh Traction Co., which 

is controlled by the Philadelphia syndicate, show a gain of $28,465 
during this month in an aggregate of $65,379. This comparison, ac­
cording to the Philadelphia Stockholder, is without important significance 
because the mileage is not the same as at the corresponding period of 
last year, and also because the business in 1891 was done on three cent 
fares on account of the fight with the Magee lines. 

$ $ $ 
A PERSON who looks at the stock quotations in the STREET RAIL­

WAY JoURNAL of about a year ago will find these figures: Chicago City 
Railway Co. 308; North Chicago Street Railroad Co. 151; West 
Chicago Street Railroad Co., II8. The quotations at the time this 
paragraph is written (June 18) are as follows: Chicago City Railway 
Co., 397; North Chicago Street Railroad Co., 213; West Chicago 
Street Railroad Co., 168. The market has within the last few months 
been exceedingly active and at times almost given up to these secu-
rities. • 

s 
A GREAT deal of talk is current in reference to private negotiations 

alleged to be in progress for large blocks of street railway stocks in 
Chicago. A local financial paper claiming to speak with authority 
says: "Two of the three great properties are concerned in this deal, 
and it is believed the third also. It is too ear!y to speak definitely of 
the matter, and it is still possible that nothing of great public interest 
will come of it. The movemer.ts of the parties interested, do, how­
ever, unquestionably have some influence on the current quotations of 
street railroad securities." 

$ $ $ 
Notice has been given that on and after June 23, the New York 

Guaranty & Indemnity Co. of New York, are prepared to deliver to the 
holders of trust receipts issued for shares of the stock of the Edison 
General Electric Co. and shares of the common stock of the Thomson­
Houston Electric Co., certificates for common stock of the General 
Electric 1.:0. of New York, at the rate of exchange already stated, 
namely: One share of the common stock of the General Electric Co. 
for each share of the stock of the Edison General Electric Co., and 
three shares of the common stock of the General Electric Co. for every 
five shares of the common stock of the Thomson-Houston Electric Co. 

$ $ $ 

THE quarterly report of the Troy (N. Y.) & Lansingburgh Co. for 
the quarter ending March 31, 1892, shows : Gross earnings from opera­
tion '$86,I14.20; operating expenses, exclusive of taxes, $47,570.33; 
net earnings from operation $38,573.87; income from other sources, 
$295.30; gross income from al! sources, $38,869.27. Deduction from 
income: Interest on funded debt, $4 252.33; taxes, $1,894.13; rentals, 
$1 ,587,50, total $7,723.96; net income from all sources, $3t,q5.31. For 
the corresponding quarter in 1891 the net income from all sources was 
u,199,69. The operating cost for the quarter ending March 31, 1892, 
was 55.22 per cent. of earnings, exclusive of taxes, as against 77.26 
per cent. for the corresponding quarter of the preceding year. In­
cluding taxes, it was 5 7.41 per cent. of the earnings, as against 
79. 72 per cent. for the corresponding quarter of the preceding year. 

$ $ $ 

$500,000 of 6 per cent. first mortgage gold bonds, of the Trenton 
(N. J.) Railroad Co., Consolidated, are offered for sale by Gay & 
Stanwood of Boston. The operations of the company by horse power 
for 1891 are given as: Gross receipts from all sources $131,969.52; oper­
ating expenses $86,464.82; net earnings, $45,404.69; interest on all 
outstanding bonds (190,000) at 6 per cent., $11,400; net surplus for the 
year 1891, $3i,104.69. The company own and operate twenty-eight 
and one-half miles of track, and the real estate owned by them is 

valued at $144,400. A sinking fund has been arranged by which $10,000 
bonds come due am: are payable in 1906, and $10,000 more annually up 
to and including 1915. In 1916 $15,000 will be retired and the same 
amount annually thereafter up to and including 1925; $20,000 become 
payable in 1926, and the same amount for the five succeeding years, 
so that over one-third of the mortgage is retired prior to 1931, when 
the remaining $650,000 bonds mature. 

$ $ $ 

ARRANGEMENTS ha\e been completed for the issue ot :jj;1,800,ooo 
bonds by the National Street Railway Co., of Illinois, a Chicago cor­
poration which controls the principal street railway iines of St. Louis. 
There are four purchasers, including N. W. Harris & Co., of Chicago. 
each taking $450,000 of the issue. The new issue of bonds will be 
secured by a mortgage on the lines of the Cass Avenue & Fair Grounds 
Co. and will be guaranteed by the National Railway Co. In addition 
to that there will also be a lien on a controlling interest in the stock 
of the St. Louis Street Railway, which is owned by the National Rail­
way Co. and is worth, according to its present market value, $1,250,-
000. The consolidated road on which the bonds are a first mortgage 
is twenty-seven miles long, and there will be built se\·en miles of exten­
sions. The Northern Trust Co. will be the trustee of the bonds which 
will be issued immediately and the proceeds deposited with the trust 
company. Of those proceeds $550,000 will be used to redeem a like 
amount of first mortgage bonds issued"by the companies before con­
solidation ; $400,000 of those will be redeemed in thirty days and the 
other $150,000 as soon as practicable under the terms of the mortgage. 
The remainder of the $1,800,000 will be used to equip the line with 
electricity and will be paid out by the trustee on engineers' certificates. 
The bonds run for twenty years and are payable in gold. An annual 
sinking fund of $10,000 is provided. The price paid for the bonds is 
not made public, but they will be retailed by the bankers who pur­
chased them at two or three points below par. 

-----•···------
Simple Ys. Com110und Engines. 

An editorial observation in PJwer in regard to the choice of sim­
ple engines for the large cable plants now being put down for the 
Broad way and Third Avenue cable roads in New York City has called 
out the following communication to the editors from an engineer and 
designer whose long experience with cable propulsion impresses an ex­
pression of his opinion with especial value. 

" Ens. POWER :-In a recent editorial you wrote : ' It is a notice­
able fact, and one for which it is hard to account satisfactorilv, that the 
large plants of the Broadway and Third Avenue cable roads in New 
York are all to have simple engines.' Permit me to indicate a prob­
able reason therefor. 

" On the Brooklyn Bridge cable, published accounts show that the 
power required in a day's run varies from sixteen horse power less than 
nothing to 569 H. P. That on the surface lines you mentiun, the varia­
tion in power applied will not be so great as on the Bridge Railway, is 
quite certain ; that, however, they will be of a range and quickness 
which would prevent the economical working of a compound engine, 
ever so wisely proportioned for the work to be done, I think is equally 
certain. To you, as a steam power expert, I submit these questions 
which designers of cable driving plants have had to answer, namely : 
(1) What sum of money shall be set apart, to defray the entire cost of 
supplying continuously the power required by a cable railroad : that is, 
to institute the plant, keep it in operation, make the necessary repairs, 
and renew the several members-boilers, engines, and driving machin­
ery-as they wear out? and (2), Will this sum be less with compound 
than with simple engines? You will notice that therein is included 
much more than consideration of the economical working of a com­
pound engine under th e favorable conditions for which it is designed. 
The practical answer to these questions, by conservative engineers, like 
myself, has drawn forth your criticism. I am confident that they, and 
I am sure I, will gratefully thank you if you will in the columns of 
Power, conclusively set forth the nature and extent of error we have 
made." 

REPLY, 

While we have a great deal of respect for the opinion of our critic, 
we are still unable to believe that the conditions of ordinary cable road 
service are such as to preclude the benefits of the compound system, 
The fluctuations of the bridge service in its demands for power are ex­
tremely variable and severe. Every condition about the bridge road 
is, however, such as would conduce to extreme variation. The trains, 
which are com posed of three or four heavy cars, ascend a steep grade 
to the crow:1 of the bridge, and descend upon the other side, so that 
with two trains approaching each other at the crown we may have a 
pull on the cable necessary to draw them up the grade ; and after they 
have passed, both will be pulling upon the cable and the engine as they 
descend. With the complications which must occur in service with 
the heavy traffic all one way at certain hours it is easy to see how, 
with this symmetrical arrangement of steep graJes, the load may 
change very abruptly and to an excesr.ive amount. The cable, too, is 
comparatively short, and runs under the best conditions as to friction, 
so that the load of the cable itself is a much smaller proportion of the 
whole load than it would be upon a street railway, where from 50 to 85 
per cent of the power is constantly applied to the propulsion of the ca­
ble. \Ve cannot imagine any combination of circumstances upon a 
!ong street car line with a large number of single light cars upon both 
the out-going and in-coming cables, and with its greater constant load 
lrom the cable itself, which would approach the conditions of the 
bridge service, or, as our correspondent says, " prevent the economi­
cal working of a compound engine ever so wisely proportioned for the 
work to be done.'' Compound condensing engines are used with en-
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tirely satis factory result s, both as t o be hav ior unde r load a nd to econ­
omical efficiency, upon cable roads and upon the eq uall y seve re service 
of rolling mill work ; and it would hardly see m as though , wit h a n 
a vailable initial pressure of r 50 lbs. and the re fin e me nts whic h th t! com­
pounrl engine now possesses for prupo rti oning the load be1 ween the 
cylinders, automatically if necessary, th e flu r. tu a ti o ns should be suc h as 
to deprive th e low pressure cylinder, even o f a no n-co nd e ns ing com­
pound, of enough initial pressure to wai-ra nt its additio n, for a ny appre­
ciable portio n of the time. Co mpound no n-cond e ns ing p lants arc 
in successful use for driving e lec tric railwa ys, whe re th e co nd it io ns as 
to fluctuation of load art! fully as seve re as in cabl e service. The com­
pound engine, too, offers adva ntages in th e be tte r dis tri buti o n of press­
ures, avoiding the shock of early c ut-offs a nd lo ng ex pa nsio ns in s in­
gle cylinders ; their cost o f ins tallati o n is no t excessive ly above that o f 
single cylinde r engines o f th e same po we r , a nd a n a tte ndant wh o is 
capable of taking charge o f a la rge ca ble s ta ti o n a t :ti! sh ould be quali­
fied to run them. If space is a conside rati o n, e ithe r o f th e compa ni es 
who furnished the single engines co uld h a ve furni shed compound s of 
equal power which would have take n less space , as will be seen by de­
signs which we have recently publish ed from both. The sub ject is o ne 
which will bear discussion,however, and we shall be pleased t o hea r 
from any of our readers who have opinions or experience in th e ma tte r. 
- -Power. 

-W-E PURCHASE 

Total Issues of Street Railway Bonds. 
CORRESPONDENCE INVITED. 

Ii. W. HARRIS & CO., 
BHNK6RS, 

163 Dearborn Street Chicago, 
15 Wall St., New York. 70 State St., Boston. 

PFEIFFER & PRONICK, 
SCHERl\IERHORN BUILDING, 

6 ""v\Ta.11 Street, 

STREET RAILWAY SECURITIES 
BOUGHT AND SOLD ON C'OMMISSION. CORRESPONDENCE SOLICITED. 

RICHARD D. FISHER. Wl\I. CH ECKLEY SH AW 

FISHER & SHA w, 
4 South Calvert Street, 

E..A.LTI~OEE, ~D. 

TOTAL ISSUES OF STREET RAILWAY BONDS PURCHAS ED. 

Corres1•ondenee Invited, 

SPECIAL NOTICES. 
FOR SALE. 

FOR SALE.-30 twelve-foot cars, one-end type, with one rare box ; tn ralr 
order. Gauge 4 ft. 8½ In. E'or att particulars apply to METROPOLITAN 

RAILROAD Co.' Washmgton, D. C. 

FOR SALE-STHEET CARS.-On account or increase or business calling ror 
larger cars, we have ror sale 9 twelve-foot double-end, box cars, with 

rare box in each end. Gauge 4 feet 8½ Inches. Apply to UNION STREET RAIL WA y 
Co., New Bedford, l\Iass. 

POSITIONS WANTED. 

W ANTED.-A position as Superintendent or Assistant with &n ElfCtric 
Road, by a young man thorougll.Iy competent In an branches. Address 

J.E. M., P. 0. Box 792, Syre.cuse, N. Y. 

W-ANTEU.-Po~ition as Foreman or :,uperintendent of a Horse or Elec-
tric Railroad by a man who has bad 16 years• experience as such. 

Can give the best of references. Address, •• W," care or STREET RAILWAY 
JOUKNAL, New York. 1t 

W ANTEO.-Posltion as Superintendent of Stable for Street Railway 
Compa,ny, by a man or. thlrty-elgll.t years• experience. Best of refer ­

ences as to ability. Address, "STABLE SUPERINTENDENT," care Of STKEE'r 
RAILWAY JOURNAL, New York. lt 

W -"-N't'IJ: D.-P0slUon as clcct!·lcal engineer ror st rcf't rattway or electric 
ttgl1 t plant,. Srvc11 vcars cxpnrlcoce; can g1v,: brst or rercrences. ArJ­

drrss ••,J. \V.," care 8rrrnE1' HAILWAY ,JOUKNAL, New York. 

W' ANTED.- l'osll Ion as .M anager or Hupcrlntencll'nt, or a 81 reet Hallway. 
can give t Ile best or rclerrnceR. Twent y ycan,' cxperlerwc. Twelve 

y, ars as 8uperlotr11 dent In last, position. Addres,, "W. o. II.,'' care or 
Sl' ltKET HAILWAY ,TOUKSAI,, New Yori,. ~t 

W AN'l'l<~D.-To tal,c charge or Electric Power llon~e and Line Work 
or some large l•:lectrlc Street Hallway company, any CHY In East 

or West. Have ilad extensive experience. Address, "l\loR. PowEK SrATION,'' 
care or STREET HAIL WA y JOURNAL, New York. 1t 

W ANTED.-l'o:,ttlon as .111. M. or supcrlnrenrlent or an Elec1rlc H:tllroad by 
man wll o has had large experience In steam an!J electric rattroadl11g. 

At present supn lntendent electric rail way equipment factory. Address" HAIL­
ROAIJKR," care Of STREET RAILWAY JO URNAi,, New York. 

MISCELLANEOUS. 

"'1'XT ANTED-To trade six miles No. 1 electric equ ipment for horses an<l cars 
VV or horse car equipment complete. Satisfacto ry reasons given on appli -

cation. " TRADER," care STRKE'r HAILWAY JOURNAL, New York. at 

PROPOSALS WANTED. 
pucn•osALS will be recr lved ror the COMPLETE E LECTRI CA L EQUIP ld ENT of 

a Street Railroad Six l\11les In length, now operated with horses. Full 
partl..:!ulars will b~ rurnlshed upon application. The work must be fi nlsiled 
by September 5th, and the right will be reserved t o reject any and ail bids. 

l t Address, F. N. DERBY, Sup' t, Salem, Ore g, 

FOE S-6..LE. 

An Electric Railway Plant in the Metropolis of 
one of the Northwestern States. 

A RARE BARGAIN. 
Inquire of "Attorney," eare of ~tree t R.ailway Journal. 

FOE S-6..LE. 
125 tons second-hand 38 lb steel tram rails, in excellent condition. 
100 tons second-hand 25 lb steel Trails, but little used. 

D, E. GARRISON & CO., 219 N, 4th St. Louis, Mo, 

FOE S..a.LE. 

CARS The Houston, West St. & Pavonia Ferry R. R. Co., 
CoR. 7TH AvE. & 50TH ST., N EW Yo RK, 

Have tor Sale 14 aud lG-foot Seeom1-Iland Box Cars, in Good Run• 
nillg Order.-Gauge, -l feet, 8½ inehes. APPLY AT THE OFFICK, 

7Gl SEVENTH AVE., N. Y , CITY, 

FOE s..a.LE. 

RE LAYING RAILS For Sale Cheap for Immediate 
- Delivery, in Good Condition, 

200 Tons .... Jolmson Girder. I 50 Tons ... AO-lb, !'iiteel Tee. 
200 Tons .... 35-lb. Ste,-1 T e e. 1,'>0 Tons ... . 20-lb, Steel Tee. 

100 Tonl!I.... . . .. ... ............. . 35-lb. Iron Tee. 

R ails Cut to Leni:th s f or B uildings, 

5 000 TONS IRON TEE_Weigbts from 28 to 56 lb. with Fastrnlng-s, Deliv-
1 rry any point of t he 11[ K & T. Llne, Sept. , Oct ., 

Nov. Delivery, Now In use on Narrow Gauge Roads in Texas. 
~ Inminthe l\larkPtto L. K HlRSr!H, 

BUY OLD HAIL WAY l\IATERIAL. 549 RO_oKERY BUILDING, CHICAGO. 

F9C>~ E;.A.I....E::. 

Electric Cars, 
BOTH OPEN AND CLOSED. 

QUICU. DELIVERY AND AT LOWEST PRICES AND ON LON(; 

THIE. TUEY ARE REAL BARGAINS. 

For l'artieulars write to 

NEW YORK EQUIPMENT CO., 
15 Wall Street~ 
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Trial of The Angomar Motor. 

The Angomar motor of the Kinetic Power Co., illustrated in the 
April issue of the STREET RAILWAY JOURNAL, has been tested of late 
on the tracks of the \Vest Chicago company in Chicago. The results 
of the experiments were embodied in a report which were certified to 
by Arthur P. Dodge, general manager of the Kinetic Power Co., B. 
S. Smoot, engineer anrl machinist of the company and J. L. Blessing 
of the West Chicago Street Railroad Co. The report was as follows: 

r. May 25, 1892, l 1 :55 P. 1\1. Started with one long, open, nine foot 
wheel base trail car from Rockwell Street cable power house with 170 
lbs. steam pressure; proceeded east on West Madison Street to and 
down through the \Vashington Tunnel and around the regular cable 
dO\~ntown loop. returning to the Rockwell power house at 12:55 A. 1\1., 

havmg then q5 lbs. steam pre~sure. Distance of trip seven miles. 
Water level in motor receiver lowered one and three-fourths inches by 
evaporation. Could readily have duplicated said trip once and proba­
bly twice upon one charge of water. Amount of fuel in fire box twenty­
six pounds of anthracite coal which was about one-half consumed. 

2. May 26, 1892, 8:40 P. 1\1. Started from power house with si mi­
Jar trailer, the motor having a steam pressure of 165 lbs. and in its fire­
box thirty-seven pounds of anthracite coal which was about two-thirds 
consumed. Proceeded east, as above, through same tunnel and loop ; 
thence west on West Madison Street to West Fortieth Street through 
cable loop house and returned to Rockwell, where the trailer was 
dropped; thence to Western Avenue and Van Buren Street; thence 
back north on Western Avenue, making a "Y" north of Madison 
Street, thence to Rockwell power house, arriving at 10:15 P. M., with 
135 lbs. steam pressure. The water charge was lowered by evapora­
tion(and the numerous leakages around cylinders, branch and throttle 
pipes, etc., which of course in no wise relate to the power principle}, 
three inches: The water connection for charging motor takes water 
from feed pipe at the bottom of stationary boiler giving into motor 
dirty water, sediment, etc., and there are not as yet any means of tak­
ing a charge of dry, hot steam, as desirable. On this second trip we 
made forty-five stops, and both cars were crowded. 

A Luxurious Car. 

Speaking of the Private Compartment Cars, we quote from the 
San Francisco Daily Report of January 20, 1892, the car being identical 
with those in daily service on the New York & Chicago Limited over 
the Lake Shore Route : 

"Isn't this too lovely for anything!" exclaimed a very pretty Oak-

land girl yesterday afternoon as she entered the Wagner compartment 
car attached to the Wagner vestibule train of sleepers which brought 
out the Eastern press delegates last week. 

A D. R. reporter, standing near, at once became interested, for 
whatever receives so favorable a comment from an resthetic damsel re­
s!ding in the Athens of the Pacific must needs be lovely. The girl was 
nght. Standing in one of those luxurious compartments, with every­
thing so bright, attractive and comfortable, an irresistible desire to 
travel in a Wagnercarseized the reporter. "All the comforts of home" 
and everything that the heart of the traveler could desire was there. 
Hot and cold water within two feet of him as he reclined indolently 
on what in the daytin,e was the most comfortable of lounges and at 
night is miraculously changed into the softest and most sleep inducing 
kind of bed. Cut off from the curious stare of his fellow travelers, the 
tourist can gaze his fill at the passing scenery and, when wearied of 
that: he ca? turn his gaze inward and amuse himself by wondering how 
the 1ngenu1ty of the Wagner people must have been taxed to devise so 
many comfortable things and pnt them in so small a space. 

Even,the most resthetic tastes could not find subject matter for of­
fense in a Wagner compartment car. All the colors blend nicely, the 
dark, handsomely stained wood of the car harmonizes with the elegant 
frieze covering of the seats. 

The compartment car is in the same style as those run on the fa­
mous limited train between New York and Chicago. It has ten con 
necting staterooms, furnished in different styles of woods, upholstered 
with silk damask to correspond with the wood. The seats are covered 
with the finest kind of frieze plush. 

The car is steam heated, and each compartment is lighted by gas 
and contains a lavatory, hot and cold water, closet, etc. 

Oh, yes-the reporter forgot about that pretty Oakland girl. He 
was just in time to catch her last sentence as she stepped off the train, 
and this was it, honor bright: "I vow, I'll never travel in a Pullman 
sleeper again." 

Yisit of Electrical Engineer.:; to Chicago. 

The ninth general meeting of the American Institute of Electrical 
Engineers was held in Chicago June 6, 7 and 8. The Eastern delega­
tion, which reached the city by sp,cial train, was large, and the visitors 
greatly enjoyed their stay in the city. Several papers relating to street 
railway work were presented, the most important of which are given 
in abstract in another portion of this issue. The visitors enjoyed two 
excursions. The first was that to Pullman, where they were shown 
through the immense works of the Pullman company. On Wednesday 
afternoon they visited the World's Fair grounds at Jackson Park. 

RAILWAY FEEDER-WIRES 
Experience has demonstrated the 

BEST INSULATION 
necessity for the 

on Feeder "Wires. 

THE BEST IS NOT TOO COOD. 

E3~E!i-r. 

SEND FOR ESTIMATES '1'0 

SIMPLEX ELECTRICAL co. 
-6..tlantic .A. -v-e . ., Boston.., ~ass. 

GEOl{GE CU'l'TEH., TIIE HOOJ\. EH Y, C JI J < ',\ 0 o. 




