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The Man Behind the Transit

We have before called attention to the folly of hasty or care-
less work in the location of interurban electric roads. It is
equally important that the eivil engineers engaged in this work
be men of experience and good judgment. A civil engineer of
our acquaintance who has been watching the game for a good
many years ventures to suggest that the mere fact that the
eounty surveyor has offered to do the work proposed for about
one-third the fees asked by an engineer who has given up
many years to this branch of engineering should not carry any
weight with the promoters of such enterprises. The experi-

enced engineer in question may not know justawhere the corner
of Brown's east 8o comes, but he knows a whole lot more than
that.

he will avoid making a 2o-deg. curve on a 3 per cent grade,

He knows that if the road does go through that east 8o

and that is just the kind of knowledge he is charging his priec
for. There are no doubt meritorious projects which have found
their graveyard in the offices of the banker and bond broker
that would have gone through had the promoters been far-
sighted enough to ignore the “east 8o man.” Railroad loeation
is a fine art acquired only by years of experience. Interurban
eleetric railway location is a special branch of this art, and
can best be handled by specialists in that line. A location man
who constantly has in mind the kind of a compromise that the
interurban railway must be between the steam railroad and a
street railway is the best man for the work. To be sure, the
local surveyor eannot be blamed for not knowing these things,
and it would be rather difficult in the intervals between locating
a new drainage ditch and finding the boundary lines of 20-acre
traets to acquire a knowledge of a special nature which others
devote all their time to. Furthermore, the local surveyor’s
personal acquaintanee through the country is likely to be a
drawback rather than a help in his work, as his knowledge of
who owns various traets of lands may lead him to select routes
avoiding certain tracts, to the everlasting detriment of the
operating aceount of the road. Loecation work cannot be too
good ; the total cost in any event is so small a per cent of the

cost of the work.

Interurban Traffic Figures ,

The paper read by L. J. Shlesinger, superintendent of the
Muncie, Hartford & Fort Wayiie Railway Company, before the
February méeting of the Indiana Eleetric Railway Association,
is a very valuable addition to the gradually increasing fund of
generally available knowledge.of traffic figures on interurban
roads. Every interurban railway company which is figuring
on extensions, and every engineer who is called upon to report
on proposed roads, is seeking all the information possible to
aid in making an intelligent guess as to probable revenue. Mr.
Shlesinger's paper is chiefly valuable because of the minute
analysis whieh has been made by his company of the passenger
traffic from various portions of the road, which, by the way, is
a purely interurban proposition in which city traffie euts no
figure whatever. These conditions as they exist on this road are
described very fully, in order that an intelligent use can be made
of the figures on traffic from different portions of it given in the
latter part of his paper. Mr. Shlesinger’s road makes a show-
ing of track-mile earnings per annum somewhat Dbetter than
the average of the thirty-two purely interurban roads of Ohio
The
road earned $4,335 per mile of track, while the Ohio aver-

given in an editorial in these columns Jan. 28 last.

age was $3,960. The car-mile carnings of the road under con-
sideration will be looked upon with envy by many interurban
managers, as they amount to over 32 cents. The road is evi-

dently one whieh serves short-distanee riders, the 15-cent fares
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proving the most profitable and, with the exception of the g5-
In this respect this road will
One
of the most interesting things about the paper is the informa-

cent fares, the most numerous.
differ considerably from many other interurban roads.

tion about the relative amount of traffic furnished by the rural
population as compared to the population located in the towns
along the line. According to these figures, the rural popula-
tion yields a revenue of $6.27 per capita per annum, while the
average for the entire road is only $2.95 per capita per annum.
Leaving out of account the terminal city Muncie, the per capita
carnings are $6.14. There has been considerable speculation
as to what revenue would be yielded by a rural population, the
general impression being that, since the farmers along the line
of an interurban road are dependent entirely upon the inter-
urban road for transportation, they will furnish a much greater
revenue per capita than the people in the towns along the line.
Mr. Shlesinger’s figures show that this impression is correct as
regards the whole road, counting in the population of the ter-
minal city. An inspection of the figures on a basis of
per capita revenue from different towns along the line, how-
ever, shows that the smaller towns run away above the rural
population as well as above the larger towns, in revenue per
capita per annum. This is probably due in part to the fact that
some of the road runs through an oil field, which causes con-
siderable riding from small towns not having a very great resi-
dent population., We are inclined to think, however, that a
great deal of revenue for which the smaller towns get the credit
in reality comes from the rural population surrounding these
smaller towns. It is a custom for farmers to drive into these
smaller towns and leave their teams at livery stables there,
taking the cars to the larger county seat towns along the road,
to do shopping or attend to business at the county seat. The
amount of this kind of business is best illustrated by a case
which came under our notice on a neighboring road in Indiana,
and which has probably been duplicated many times in that and
other States: The livery stable keeper in a small town through
which an interurban was to pass opposed the granting of the
franchise vigorously because he supposed it would ruin his
business. Since the interurban road has been built he has had
to enlarge his quarters and never has had anything like the
business he is enjoying now, for the simple reason that his
town has become a small center into which farmers drive to
take interurban cars for larger towns, leaving their teams at
the livery stable. Then, too, those coming out from Indianapo-
lis and other towns to visit farmer relatives along the line must
patronize the livery stable in order to get to their destination.

Interurban Way Stations

The development of passenger stations in interurban railway
work has thus far been largely in the direction of city terminal
buildings, and in many parts of the country the interurban way
station has received but inadequate consideration. There are,
of course, notable exceptions to this policy of letting would-be
passengers at rural points shift for themselves while waiting
for the cars; but, in general, there is little appreciation of the
part a comfortable waiting place carries in preventing the de-
sertion of the passenger to the nearest steam road in severe
weather. Considering the small expense of putting up a suit-
able way station, it is singular that so many roads have failed
to take advantage of this opportunity to offset the inducements
of the steam railroad passenger agent.

While there is no specific limit to the amount of money which

it is possible for a road to spend on way stations, provided that
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ample capital is available, it is, fortunately, a very simple mat-
ter to satisfy the requirements, and this without the expendi-
ture of over two or three hundred dollars per station in the vast
First of all, it is
necessary that passengers be protected from the direct force

majority of cases arising in rural districts.

of the storm and wind. Secondly, it is advisable that comfort-
able seats be provided, and of equal importance is the question
of illumination.
it seldom does, however—and finally, the matter of heating de-
In fact, some roads have gone to the

Cleanliness should go without saying—which

serves consideration.
point of providing all these features, with toilet facilities in ad-
dition. Cases of this kind, however, generally include some
sort of operating offices as a part of the premises, and enable
the necessary oversight of the station to be maintained without
much additional expense.

The working up of way station details is a matter which
must be solved by each road on the spot. Certainly every such
station should be swept and cleaned once a day; there should
always be a printed time-table of the company’s cars on the
inside wall, and tramps should be vigorously discouraged from
turning them into cosy corners at night. A small wooden plat-
form should always be put down, unless, in more extensive
work, concrete is used, and the lighting arrangements made se-
cure from tampering. A single series of five 16-cp lamps is ad-
mirably adapted to light both the platform and the interior of
the average way station. In locations exposed to very severe
weather it doubtless pays to install one or two electric car
heaters for operation during the coldest months of the year.
Joth the heaters and the lighting circuits can readily be at-
tended to by the conductors of the cars. A self-closing door is
a prime necessity, and in localities exposed to the activities of
rowdies, the use of stout wire netting on the outside of the
windows affords considerable protection.

The day is yet to come, in the interurban railway field as a
whole, when it will pay to maintain employeces at the different
way stations along the route. At the same time, it is important
for electric railway managers to realize that if traffic is to be
secured and held, in the face of steam railway competition with
its comfortable stations and conveniences, more thought must
be taken to insure the reasonable physical contentment of their
passengers. In the summer time the electric road has every-
thing on its side which tends to produce enjoyment of travel—
cool breezes, frequent service, good ventilation, absence of
smoke, cinders and the like—bhut in the winter season cross-
country electric railroading often is beset by great discomfort,
particularly at waiting points, and sometimes in poorly heated
and ill-ventilated cars. More and more does interurban elec-
tric railway practice advance to the standards of speed and re-
sponsibility to passengers maintained by steam railroads. With
the increasing demand for frequent high-speed service, with
heavier cars and higher powered motors than the past decade
considered standard—in short, with the whole standard of ser-
vice raised, it becomes all the more important not to lose a
single passenger. To this end, therefore, are certain to come
improvements, not only in rolling stock and roadbed, track and
power stations, but in that department of the business which is
still in its infancy—the department of creating passenger traffic.
Finally, as freight and express traffic develops—and has devel-
oped on some roads already—the way station will grow in con-
sequence, under the oversight of a responsible agent, until it
bears much the same relation to the interurban railway as the
present steam railroad way station bears to its system as a

whole.
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Four-Motor Equipments

The development of electric railway rolling stock within the
past decade has witnessed many noteworthy changes in design.
In a few words, these changes have practically all been made

with one or more of three objects in view—increased speed,

greater comfort and added reliability of service. So far as each
design contributed to these requirements, to just that extent has
it been a permanent influence in electric transportation.

In connection with the maintenance of schedules under try-
ing conditions of traffic congestion and poor adhesion between
wheels and rails, as well as in relation to the adoption of heavier
cars and higher speeds, the advantages of four-motor as against
two-motor equipments are constantly becoming better appre-
ciated by railway managers. At the same time, there is no
doubt that a choice often exists between the two. Long as is
the list of sales of quadruple equipment to operating roads, the
two-motor outfit is still in favor in many localities. It is a fair
question, however, if the general use of double-trucked cars of
more than double the weight and about three times the cost of
those standard seven or cight years ago is not rapidly giving
the lead to the four-motor equipment in fast interurban and
suburban service.

When through interurban cars are to be operated at the city
ends of their journey over densely crowded streets, it is true
that the advantages of the quadruple equipment often seem of
little value. In fact, a special commutating switch often has to
be installed, so that the motors may be thrown all four in series
in starting, to keep down the speed. Sixteen horse-power per
ton of car weight fits with difficulty into the motive power re-
quirements of a city track populated by an intricate procession
of delivery vans, trucks, automobiles, pedestrians and local
street cars making a schedute speed of 6 m.p.h. on fifteen-second
headway. The saving clause is, of course, the freedom of run-
ning possible outside the city. Hence the importance of study-
ing with particular care the conditions along the route, not so
much of interurban lines, but of city and suburban lines, before
changing from two to four-motor equipments. Here enters a
distinction between the true interurban line, connecting two or
more cities, and the often misnamed “interurban,” but actually
“suburban,” line, operating over a large percentage of city
streets with but a short run over private rights of way. From
the standpoint of good service there is much question as to the
practicability of substituting four-motor for two-motor city
equipments for operation on very crowded thoroughfares where
the superior acceleration qualities of the former cannot have
full play. Under such conditions the acceleration obtained from
a two-motor outfit is often as useful as the quicker but unavail-
able acceleration power of its competitor. On the other hand,
a hilly road, either city or suburban, of course, demands every
axle equipped.

It is interesting to sum up the advantages of the four-motor
equipment in the interurban, suburban and thinly settled city
territory where its characteristics find full opportunity for de-
velopment. Proper comparisons can only be made between a
double-motor and a four-motor equipment aggregating the same
rated horse-power and propelling the same weight and style of
car body, load and truck, including, of course, equal gear ratios.
In the same way the relative energy consumption, motor heats
ing and cost of maintenance of two and four-motor equipments
must be determined upon the basis of equal schedule speeds and
stops if a fair comparison is to be obtained from the engineer-
ing standpoint.

Given a car weighing in body, passengers and trucks, without

motors, 20 tons, let us equip it first with two 75-hp motors, and
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second, with four 38-hp motors. Allowing 11,600 Ibs. and 9700
Ibs. as the individual weights of the larger and smaller equip-
ments, respectively, the total weight of the two-motor car figures
In the

former case the total weight available for adhesion is 29,000 lbs.,

49,700 lbs., and that of the four-motor car, 51,600 Ibs.

or 58 per cent of the car weight, and in the latter case, 30,600
1bs., or 100 per cent. The weight per driving wheel is 7250 Ibs. in
one case and 6200 1bs. in the other. With the track in very poor
condition, giving, say, 10 per cent adhesion, the weight avail-
able for acceleration in the case of the four-motor equipment
is sufficient to permit nearly as high a tractive effort without
wheel slippage as in the case of the two-motor car under the
favorable conditions of track represented by 20 per cent adhe-
sion.  Although in practice the motors could not be permitted
to work up to such high accelerations as the above limits
specify, the comparison shows what a large margin exists in
favor of the four-motor outfit. Thus, high schedule speed is
secured without the heavy consumption of energy which rapid
acceleration invariably requires with two-motor equipments,
thanks to the larger percentage of coasting possible with the
four-motor equipment. ’ P .

The increase in car weight of the four-motor equipment is
but 3.8 per cent, and the loss in efficiency, say a maximum of 3
per cent, is not a serious matter. Quarter a cent per car-mile
would seem to be a liberal allowance for the additional cost of
power, taking both these factors into account, and in some cases
it is reasonable to expect that the four-motor outfit will actually
show a lower operating cost for the same schedule on account
of the coasting possibilities which it enjoys. The difference
is so slight that the personal equations of two motormen may
easily throw the balance one way or the other.

As a matter of fact, the work required of four-motor equip-
ments which have replaced two-motor outfits in a given service
is often much in excess of the schedule requirements imposed
upon the latter.

less frequently the case, the number of stops per mile is in-

Either the schedule time is cut down or, as is

creased, the old schedule remaining fixed in its total running
time. In general, the additional traffic capacity thus secured
far offsets the net increase in power cost which the faster
schedule brings about. Motor heating for a given service
should be less with the four-motor equipment, on account of the
greater radiating surface, which more than makes up for the
greater losses which take place in the motors themselves. This
point is of much influence in determining the question of main-
tenance, which is reasonably calculated to be at least as low
with four motors as with two. In the repair shop and car
house the lighter motors can be handled with greater facility,
and the reduced strains for a given service on gears, axles,
bearings and trucks are all favorable points, both in reference
to track wear and car equipment up-keep. In the matter of
keeping up continuous service the four-motor equipment has a
strong advantage. The chances of being able to run a disabled
car into the car house when one or two of its motors bireak
down on the line, without seriously interrupting traffic, are
Then,

too, the increased clearance between the track and the motor

often of great value, especially in interurban service.

frame or between the motor and the car body is an advantage
of note, enabling the use of a single step in cases where two
car steps are undesirable. In regard to first cost, there is little
to choose between the two equipments; but it would be most
useful if figures could be obtained and published by operating
companies in regard to the exact cost of maintenance and de-
preciation in the same service of four and two-motor equip-

ments of various capacities.
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OPENING OF THE INDIANAPOLIS & CINCINNATI SINGLE-
PHASE LINE

The interest taken in the Westinghouse single-phase electric
railway system 1s so great that the inauguration of the service
on the Indianapolis & Cincinnati Traction Company will attract
more than ordinary attention. The first car was put in service
on Dec. 30, 1904, and, as announced in this paper for Jan. 28,

OVERHEAD CROSSING NEAR PALESTINE, IND.
regular operation was commenced between Rushville and Mor-
ristown, 16 miles distant, on Jan. 2I.

The Indianapolis & Cincinnati Traction Company was organ-
1zed on Feb. 4, 1903, under the laws of Indiana, to construct a
line from the city of Indianapolis via Rushville and Connors-
ville, Ind., and Hamilton, Ohio, to Cincinnati. The affairs of
the company are managed by a board of directors, constituted
as follows: Charles L. Henry, of Indianapolis, and formerly
general manager of the Union Traction Company of Indiana,
president and general manager; Ephraim Marsh, vice-presi-
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wide has been purchased, but wherever a considerable fill or cut
has been necessary, additional width of right of way has been
secured. In all the smaller towns a private right of way has
been continued through, and the road is not constructed upon
streets or highways except 1n cities or towns of such size as to
make 1t necessary. In all cases sharp curves are avoided, and
such an alignment has been secured between cities and towns
as will permit of very rapid running, with entire safety to pas-

i

OVERTEAD CROSSING OF THE CINCINNATI, HAMILTON &
DAYTON RAILROAD

sengers and equipment. In most instances the right of way 1s
protected by a woven-wire fence, erected under an agreement
with the land owner, whereby the land owner maintains the
fence and keeps all its gates closed. Wherever such an agree-
ment was not secured the right of way is fenced with barbed
wire.

Under the provision of the franchise of the Indianapolis
Traction & Terminal Company, mterurban lines are allowed to
enter the city over the tracks of the city company by such routes
as the city designates, upon payment to the city company of an

BRIDGE 105 FT. LONG OVER BIG SUGAR CREEK, NEAR NEW
PALESTINE, IND.

dent; Wm. L. Taylor, secretary; Endorus M. Johnson,
treasurer; James W. Fesler, Theodore F. Rose and Wm. M.
Frazee. '

The dominant idea in the minds of the originators of this
company was to build a double-track through line from In-
dianapolis to Cincinnati, which would take care of the traffic
between these two cities in a more satisfactory way than is now
done by the steam roads. To this end the company has secured
a most desirable private right of way. Where the land is level
and there are no considerable fills or cuts, a right of way 4 rods

DRIDGE OVER BLUE RIVER, NEAR MORRISTOWN, IND.

agreed or ascertained compensation. The Indianapolis Trac-
tion & Terminal Company has made a uniform agreement with
interurban roads for entrance into the city over its tracks,
whereby interurban roads pay 4 cents for each passenger car-
ried on the interurban cars while on the city lines, and this en-
titles them to all of the privileges of the terminal station.

The line has already been constructed between Indianapolis
and Rushville, a distance of 41 miles, and a through service be-
tween those cities has been established. At an early date the
road will be extended to Connorsville.
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ROADWAY

The construction of the roadway is thoroughly first-class and
steam railroad standards are used. Between Indianapolis and
a point 8 miles east of Rushville—a distance of nearly 50 miles
—there is no grade exceeding 1% per cent. TFrom that point
on toward Cincinnati the country is less level, and in some
cases straight lines have been preferred, even at the expense of
some increase in grade; but with the alignment and grade con-
sidered together, greater speed can be obtained, with comfort
and safety to passengers, than on any steam road now 1‘111]11i1}g
between Indianapolis and Cincinnati. So far as the profile of
the road has been as yet determined, the heaviest grade will be
4 per cent, and it is believed that no greater grade will be neees-
sary on the entire line. The roadbed is graded 28 ft. wide on
top for a double track, with slopes on fills and in cuts of 124
to 1, and upon a grade line that puts the track in most instances
ahove the level of adjacent lands, so as to avoid trouble on ae-
count of snow.

BRIDGES

The bridges across all streams are constructed either with
concrete arches or steel girders with stone abutments. The
upper structures are built of the very best steel construction by
the Indiana Bridge Company, of Muuncic, Ind., of a capacity
sufficient to carry a train of cars with a gross weight of 100 tons
for each car. All abutments are built for double track; the
superstructures at this time are laid for onc track only. It will
be noted that provision is made for the increased demand for
size of cars and length of trains likely to come in the ncar
future. )

TRACK

The road is laid with double track in the city of Rushville
and on all highways; but on the private right of way, while the
grade is prepared for double track, only one has been laid, as a
second track can be nilore conveniently and economically put
down later, when a sufficient portion of the road is in operation
to require a double track. All ties used are first-class—no culls
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half mile and long bonds under all special work. The switches
and other special work have been furnished by the Buda Foun-
dry & Manufacturing Company, of Chicago, and are built ac-
cording to steam railway standards. Turn-outs and cross-overs
are constructed so as to avoid danger of open switches.

The company has secured a fine gravel pit, located within 14
mile of its main line at Morristown, Ind. The first layer of
ballast has been put on the roads from Rushville to Indianapolis,
and the worlk will be completed as soon as the weather permits.

OVERHEAD CROSSING NEAR JULIETTA, IND.

The road is to be ballasted with gravel 8 ins. under the ties and
level with the top of the rail. In the strects of Rushville an
8-in. layer of broken stone was placed undcr the ties.

TROLLEY CONSTRUCTION
The trolley wire is suspended along the private right of way
from poles set in the center of the grade

too ft. apart, with a bracket made of
angle iron looped at the end, so as to
carry a large flat porceldin insulator,
from the top of which is run a 7-16-in.
steel strand cable or “messenger” wire.
The No. ooo grooved copper trolley wire
is carried 8 ins. under the messenger
cable, to which it is attached every 10 it.
with specially made steel clamps, a con-
struction known as the catenary suspen-
'sion. The steel messenger wire is drawn
tight.  With this construction, danger
from trolley breaks is reduced to a mini-
mum. The insulators large and
strong, and are not likely to break, but
if they should the steel cable would re-
main suspended from the top of the
bracket. As the trollcy is attached to the
steel cable every 10 ft., breaks will lie
very infrequent, and if one should occur
not more than 10 ft. of the trolley would
be loose. The catenary construction pro-

are

CURVE AT CORNER OF TIHRD STREET AND MORGAN STREET, RUSIHVILLE, IND.

or seconds—white oak, burr oak and a few chestnuts, 6 ins. x
8 ins. x 8 ft. long, 3280 to the mile. The bridge ties arc of long
lcaf yellow pine.

The track is laid with yo-Ib. T-rail, in Go-ft. lengths, con-
nected with Weber rail-joints, and bonded at the joints with
No. 0ooo 10-in. copper bonds, with 7-in. terminals under the
plate so as not to be exposed. Cross bonds are put in every

vides a practically level trolley with no
sudden bends at the
found with the ordinary suspension, a
point which 1s of great advantage to fast-running cars. The
trolley wire is suspended 18 ft. above the top of the rail.
Where the tracks are in the streets the poles are set on the

insulators, as is

sides of the strcets and the trolley is suspended from span wires.
Otherwise the construction is the same as along the private
right of way. The overhead material for the entire line con-
struction was supplicd by the Westinghouse [ilcetric & Manu-
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facturing Company, according to the design of Sargent &
Lundy, consulting engineers.

HIGH-VOLTAGE LINES
The system of electrical distribution requires transformer
stations about 1o miles or 12 miles apart, and the alternating
current is transmitted from the power house to these trans-
former stations at 33,000 volts, single-phase, 25 cycles per sec-

MOTOR AND GEAR CASE COMPLETE

ond, and is reduced and fed into the trolley at a potential of
3300 volts. The high-tension current is carried from the cen-
tral power station to the transformer stations on No. 4 bare
copper wires, two wires to cach transformer station. They
make a complete circuit and permit the placing of the circuit
hreakers and switches at the central power house, so as to do
away with the necessity of attendants at the transformer sta-
tions. The high-tension lines
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poles for the high-tension lines are 35 ft. long, with 7-in. top.
All are set 6 ft. in the ground and are carefully tamped. Along
streets on the side where there are no feed wires and the poles
are used only to support the span wire, 30-ft. poles are used,
while on the other side, where the high-tension line runs, the
poles are of varying height from 40 ft. to 60 ft., so as to carry
the feed wires above the shade trees. All of the side poles along
the streets are neatly shaved and painted and are set in con-
crete. The tall 6o-ft. poles are of Idaho cedar—beautiful,
smooth and straight, as if turned in a lathe. The entire pole
line was constructed under the direction of A. A. Anderson,
general superintendent of the Indianapolis & Cincinnati Trac-
tion Company, and under the immediate supervision of Foreman
Oszar D. Emery. The work is of such excellent character
throughout as to attract the attention of even casual observers,
and among experienced linemen it is conceded to be equal to if
not superior in its substantial character and artistic appearance
to any other line in the country.
TROLLEY VOLTAGE

Within the limits of the city of Indianapolis, a distance of
approximately 3 miles, the cars will be run over already exist-
ing lines, and will be operated by direct current at 550 volts.
Within the limits of the city of Rushville, they will be operated
by alternating current at the same potential; on intervening
sections the trolley will be fed by alternating current at 3300
volts, 25 cycles per second, single-phase. Thus the first single-
phase railway exemplifies the possibility of operating the same
equipment from both direct and alternating-current lines, and
illustrates the voltage flex'bility of the system, one of its most
advantageous features.

are carried on a scparate
line of poles set near the
edge of the right of way,
provided with carefully and
strongly constructed cross-
arms and cquipped with
large porcelain insulators on

iron pins.

TELEPIIONE LINES

The entire system is pro-
vided with two metallic cir-
(four copper wires)
telephone lines, one of which
is used exclusively by the
train despatcher. The other
line is used for general com-
pany business. Each car is
provided with a telephone,

cuit

by means of which the con-
ductor talk  with the
despatcher at fixed points.
Jack boxes are placed on the
poles at intervals of 2o00 ft.,
from any of which the con-

can

ductor of a car or any one
else with a telephone can
call up to report an accident
or for any other purpose.

The four telephone wires are carried by porcelain insulators
on cross-arms near the top of the trolley poles, and are thus
far removed from the high-tension lines. The wires are trans-
posed every 5oo ft. in order to avoid disturbances from the cur-
rent in the transmission lines.

POLES
The poles are all of select white cedar. Those for the center
trolley construction are 4o ft. long, with 7-in. top. The side
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VIEW ILLUSTRATING THE CATENARY SUSPENSION ADOPTED ON THE INDIANAPOLIS
& CINCINNATI SINGLE-PHASE LINE

The power station from which it is intended to operate the
entire road is located at Rushville. From this pla