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To all whom it may concern: 
Be it known that I, RUDOLPH. M. HUNTER, 

of the city and county, of Philadelphia, State 
of Pennsylvania, have invented an Improve 

5 ment in Electric Railways, of which the fol 
lowing is a specification. w 
My invention has reference to electric rail 

ways, and consists of certain improvements 
which are set forth in the following specifi 

Io cation and shown in the accompanying draw 
ings, which form a part thereof. 
This application, Case No. 274, has particu 

lar reference to means for supplying electric 
ity to two or more railways in a city from a 

I5 single central station, or two or more centra 
stations operated in parallel. 
The object of my invention is to provide a 

suitable system of circuits for supplying elec 
tricity to the working conductors of the two 

20 or more railways, which shall involve the least 
expenditure of capital in the permanent 
equipment. Primarily my object is to feed 
the working circuits of railway's distant from 
the central station through circuits arranged 

25 parallel to railways leading to or near the 
central station, and arranged transversely to 
the first mentioned railways. In practice the 
feeding conductor circuits of the various 
working conductors will normally be con 

3o tained in underground conduits arranged 
parallel to one system of tracks, and said 
feeding conductors will be connected at inter 
vals with the working circuits of the two or 
more railway tracks. In this manner all of 

35 the conductors of one polarity of the various 
railways may be coupled in parallel so as to 
arrange in the ground a network of conduc 
tors adapted to return the current to the cen 
tral station, or to supply the current to the 

4o cars with the least possible resistance to the 
working conductors of the several railways. 
While this system is especially adapted to 
cases where all of the positive conductors of 
the several railways are to be worked under 

45 the same potential and receive current from 
the same generators, nevertheless my inven 
tion may be applied to those cases where the 
return or rail circuit of the two or more rail 
ways returns the current to a bus conductor 

5o in the central station, and the positive or sus 
pended working conductors of the respective 

railways receive current from independent 
generators, which system may have a par 
ticular provision for overcoming the differ 
ences in drop of potential in the various cir- 55 
euits. 
My invention will be better understood by 

reference to the accompanying drawings, in 
which 
Figure 1 is a plan view of a portion of a city 6o 

showing electric circuits embodying my in 
vention. Fig. 2 is a plan view of a modifica 
tion thereof, showing the several positive con 
ductors of the different railways supplied from 
independent generators. Fig. 3 is a similar 65 
view of another modification of my improve 
ments. Fig. 4 is a transverse sectional ele 
vation substantially at the juncture of two 
railways embodying my improvements; and 
Fig. 5 is a plan view illustrating the electric 7o 
circuits applied to another modification of my 
invention. n 
A represents streets running in one direc 

tion, or for example, north-and South. 
A represents streets running in an oppo- 75 

site direction, or east and west; and B repre 
sents a diagonal street. m 

C. represents the tracks on the various 
streets, and D represents the Suspended or 
positive working conductor on the several 8o 
streets. 
S in the various figures indicates electri 

cally propelled cars, and may be of any suit 
able construction adapted to the particular 
circuits which may be employed. In Fig. 4 85 
this car is indicated as being provided with 
an electric motor R to rotate the axles, an up 
wardly extending trolley or collector device 
N making an under running contact with the 
suspender D, and provided with an electric go 
circuit P, having an electrical controller p. 
It is to be understood that I do not confine 
myself to any particular details for propel 
ling or controlling the car or for supplying 
current thereto. w 

In the particular type of railway shown, the 
rails C, Cact as the return conductors. Where 
trolley wires are employed as the positive. 
working conductors they may be suspended 
from poles L. by cross or span wires Min any Ico 
of the well known ways. 
E represents a central station, located at any 
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convenient place and it is provided with bus cial conductor than where specific feeders are 
wires G, G' receiving current from the gen 
erators F, F and F as the case may be. 

Referring now more specifically to Fig. 1, 
part of the streets A or those of them pro 
vided with electric railways are furnished 
with conduits T, arranged parallel to the 
tracks and below the roadway. Such con 
duits are indicated in Fig. 4. In these con 
duits are arranged the feeding or supply con 
ductors J, which are insulated and connected 
at intervals with the trolley or positive work 
ing conductors D by means of branch con 
ductors K, which may extend up through the 
poles and be formed in part by the cross or 
span wires M. The poles and span wires are 
not shown in Figs. 1, 2 and 3, to avoid com 
plication, and further because it is not essen 
tial that the positive feeding conductor shall 
be a suspended conductor, as it may be ar 
ranged in any suitable manner as heretofore 
well known. 
The feeding conductors J are connected in 

parallel with the generators F by the bus wire 
Gand conductors I, which latter are also pref. 
erably buried in conduits and connecting at 
intervals with the various feeding wires or 
conductors J. It is quite evident that each 
of the feeding conductors might be supplied 
from a separate generator if desired. These 
feeding conductors J are connected at inter 
vals with the positive working conductor D of 
the corresponding track and also at intervals 
with the positive working conductor D of the 
railway on the transverse streets A, B, so 
that the same conduits and same under 
ground supply conductors are employed to 
supply current to the conductors of the trans 
verse railways and thereby obviate the neces 
sity of laying parallel feeding conductors 
throughout the length of the said transverse 
railways. 

In large cities, where the railways are prac 
tically under one control, and where almost 
every street contains a railway, if the feed 
ing conductors of the north and south streets 
are adapted to supply current to the working 
conductors of the transverse or east and west 
streets, we should have the said working con 
ductors of the east and west streets receiving 
current of the same or substantially the same 
potential at intervals throughout their length, 
and without the necessity of providing par 
allel feeding conductors and conduits on these 
east and west streets. In this manner great 
economy results in the equipment of the rail 
way and its maintenance, and at the same 
time the resistance of the entire circuit is 
more nearly equalized for different parts ob 
viating in a measure the excessive drop of 
potential in long lines. By connecting the 
various circuits in parallel, the current may 
find a passage through those conductors which 
are less burdened with duty, and there is 
therefore less liability of an excessive cur 
rent being required to flow through any spe 

employed for each individual railway. 
The rails may act as the return conductors, 

or independent conductors may be employed 
in any of the manners heretofore well known. 
To avoid as far as possible electrolytic action 
upon the water and gas pipes the rails C, C 
may be connected at intervals with a return 
conductor W of low resistance and also if de 
sired arranged in the conduit T. The vari 
ous tracks are connected in parallel and the 
entire system of railway tracks acts as a 
means of returning the current to the central 
station E. The tracks of the various north 
and south streets for example, or any of the 
tracks running near the central station, may 
be connected with the negative bus wire G' 
by conductors II. . 

Referring now to Fig. 2, we have substan 
tially the same streets although but one of the 
streets A is indicated in this figure; in this 
case the feeding conductors for the several 
tracks are indicated as J, J' and J leading to 
the positive terminals of separate generators 
F, F and F at the central station E, the nega 
tive terminals of said generators being con 
nected to a bus wire G’ in electrical circuit 
with the tracks of the several railways, which 
act as a common return circuit. The various 
conductors J, J' and Jare arranged parallel 
to the street A as in the case of Fig. 1, and 
are connected with the positive conductors D 
of the several transverse railways where said 
railways cross the railway of the street A. 
The only difference between this construction 
and that of Fig. 1, lies in the fact that the 
positive working conductors of the several 
railways may be insulated from each other, 
and receive current from independent feed 
ing conductors. It will also be understood 
that while I speak of only one central station, 
that more than one central station may be 
employed if desired, connected to the feeding 
conductors and rails so that the two central 
stations work in parallel. Such an addi 
tional station is indicated at E' in Fig. 1. 
This would be resorted to where the area cov 
ered is very large. 

In the construction shown in Fig. 3, I have 
illustrated two parallel streets A, each con 
taining a railway and one railway upon a 
cross street A'. In this figure we have two 
generators F, F connected to a bus wire G., 
which is electrically connected with the two 
feeding conductors J, J in the respective 
streets A, while the rails of the railways of 
the said streets are connected at O with the 
bus wire G' of the generators. The negative 
terminal of the third generator F connects 
with the bus wire G', and its positive terminal 
connects with the feeding conductor J' ex 
tending parallel with the tracks of one of the 
streets A and electrically connected with the 
positive working conductor D of the trans 
verse street A'. These circuits are very simi 
lar to the circuits shown in Fig. 2, but in this. 
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case I have shown two railways on the street 
A corresponding more nearly to what is shown 
in Fig. 1. 

Referring to Fig. 5, we have a central sta 
tion E provided with two generators F, F in 
parallel, the positive terminals of which are 
connected to a bus wire G supplying current 
to the feeding conductor J, connected at in 
tervals by branch conductors K with the posi 
tive conductor of one of the railways, for in 
stance that which would correspond to the 
street A. The negative conductors of the 
generators F, F connect with the bus wire G' 
which supplies current to a return feeder W, 
connected at intervals with the rail return C, 
on streets A and also the rails Cat a distance 
from the generating station corresponding to 
the transverse railway. This transverse rail 
wayhasits positive conductorD supplied from 
a suspended feeding conductori, which may 
be carried upon the poles or otherwise, the 
said feeding conductor being supplied with 
current through a feeding conductor J', ar 
ranged parallel to the feeding conductors J 
and W and connecting with the positive ter 
minals of the generator F through what may 
be called a bus wire G. The negative ter 
minal of said generator is connected with the 
negative bus wire. G'. In this manner we 
have the conductors J, J' and W arranged in 
parallel to one of the tracks and preferably 
in a conduit T, one of said conductors J be-, 
ing connected with the positive conductor of 
the track parallel to it, and the other conduc 
tor J, being connected to the positive work 
ing conductor of a transverse track at a dis 
tance from the generating station, and con 
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necting with said positive conductor of the 
transverse track through an auxiliary feeder 
i, connected at intervals with the said positive 
working conductor. The conductor Wiscon 
nected with the rails at intervals by branch 
connections O. The conductor W connected 
with the rails, need not necessarily be ar 
ranged in the conduit T, in cases where the 
rails act as the return circuit, but it is pref 
erable to arrange it within the conduit on ac 
count of repairs. 

In the construction shown in Fig. 5, the 
transverse railway at the lower part indicates 
a portion extending into the suburbs, or 
where there is no special objection to arrang. 
ing a feeder on the poles, it would also be ap 
plicable to those cases where a portion of the 
railway runs to a considerable distance away 
from the main system of the tracks in the 
city, and where it is desirable to employ over 
a portion of the transverse tracks an auxil 
iary feeder. 

It will be observed that in all of these con 
structions the east and west tracks receive 
their current either through the tracks of the 
north and south streets or through feeding 
conductors arranged in said streets, and are 
supplied from a central station or stations 
common to said north and South tracks. 
This obviates any necessity of laying conduits 

522,374 

or burying feeders in the transverse streets, 
and also provides for the transverse railways 
a series of possible circuits for the current 
from the central station to the cars traveling 
upon said transverse circuits. In the system 
shown in Fig. 1 the potential on all of the . 
railways should be substantially the same, 
but in the construction shown in Figs. 2, 3 and 
5, the potential on the several railways might 
be different. It is to be understood that when 
I have spoken of north and south streets or 
east and West streets, that these terms have 
only been used to simplify the explanation. 
I do not confine myself to any particular de 

tails of construction, as they may be modified 
in various ways without departing from the 
features of my invention. 
Having now described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is- . . . . . 

l. In an electric railway, the combination of 
tWO or more parallel or substantially parallel 
railways each having a positive, and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of said railways, one or more transverse 

85 

railways having positive and negative conduc- - 
tors, feeding conductors arranged parallel to 
the conductors of the first mentioned railways 
and connected at intervals with the electric 
circuits thereof, and electrical connections 
between the positive conductor of the trans 
verse railway and the two or more feeding 
conductors of the first mentioned railways 
whereby the feeding conductors of the first 
mentioned railways are utilized in supplying 
currents at intervals to the transverse rail. 
Ways. 

2. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of Said railways, one or more transverse 
railways having positive and negative conduc 
tors, feeding conductors arranged parallel to 
the conductors of the first mentioned railways 

I and connected at intervals with the electric 
circuits thereof, electrical connections be. 
tween the positive conductor of the transverse 
railway and the two or more feeding conduc 
tors of the first mentioned railway whereby 
the feeding conductors of the first mentioned 
railways are utilized in supplying currents at 
intervals to the transverse railways, and a se 
ries of independently operated electric cars 
receiving. current from the conductors of the 
several railways and operating in parallel. 

3. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
Current to the positive and negative conduc. 
tors of said railways, one or more transverse 
railways having positive and negative con 
ductors, feeding conductors arranged par 
allel to the conductors of the first mentioned 
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railways and connected at intervals with the 
electric circuits thereof, electrical connections 
between the positive conductor of the trans 
verse railway and the two or more feeding 
conductors of the first mentioned railways, 
and a return circuit system between the cen 
tral station and the negative conductors of 
all of the railways. 

4. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of said railways, one or more transverse 
railways having positive and negative con 
ductors, underground conduits embedded in 
the roadway parallel to the tracks of the first 
mentioned railways, feeding conductors ar 
ranged within the conduits and parallel to 
the conductors of the first mentioned rail 
ways and connected at intervals with the elec 
tric circuits thereof, and electrical connec 
tions between the positive conductor of the 
transverse railway and the two or more feed 
ing conductors of the first mentioned railways. 

5. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of said railways, one or more transverse 
railways having positive and negative con 
ductors, and a series of feeding conductors 
leading from the central station and arranged 
arallel to the first mentioned railways and 

positively connected with a conductor of each 
of the several railways. 

6. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of said railways, one or more transverse 
railways having positive and negative con 
ductors, a series offeeding conductors leading 
from the central station and arranged par 
allel to the first mentioned railways and posi 
tively connected with a conductor of each of 
the several railways, and a common return 
circuit between the conductors of all of the 
railways and the central station. 

7. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of said railways, one or more transverse 
railways having positive and negative con 
ductors, a series of feeding conductors lead 
ing from the central station and arranged 
parallel to the first mentioned railways and 
positively connected with a conductor of each 
of the several railways, and one or more 
underground conduits arranged parallel to 
the first mentioned railways for containing 
the feeding conductors leading to the several 
railways, 
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8. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of said railways, one or more transverse 
railways having positive and negative con 
ductors, a series offeeding conductors leading 
from the central station and arranged parallel 
to the first mentioned railways and positively 
connected with a conductor of each of the sev 
eral railways, a common return circuit be 
tween the conductors of all of the railways and 
the central station, and feeding conductors 
arranged parallel to the first mentioned rail 
ways, and electrically connected with the re 
turn conductors of the several railways where 
by they are connected in parallel. 

9. In an electric railway, the combination of 
two or more parallel or substantially parallel 
railways each having a positive and a nega 
tive conductor, a central station supplying 
current to the positive and negative conduc 
tors of the said railways, one or more trans 
verse railways having positive and negative 
conductors, a series of feeding conductors 
leading from the central station and arranged 
parallel to the first mentioned railways and 
positively connected with a conductor of each 
of the several railways, a common return cir 
cuit between the conductors of all of the rail 
ways and the central station, feeding conduc 
tors arranged parallel to the first mentioned 
railways and electrically connected with the 
return conductors of the several railways 
whereby they are connected in parallel, and 
an underground conduit containing the sev 
eral feeding conductors in insulated condi 
tion relative to each other. 

10. In an electric railway, the combination 
of two or more parallel or substantially par 
allel railways each having a positive and a 
negative conductor, a central station supply 
ing current to the positive and negative con 
ductors of said railways, one or more trans 
verse railways having positive and negative 
conductors, feeding conductors arranged par 
allel to the first mentioned tracks and electri 
cally connected at intervals there with, feed 
ing conductor or conductors to the transverse 
track arranged parallel and in close proxim 
ity to the feeding conductors of the first men 
tioned tracks, an electric generator or genera 
tors connected to the feeding conductors of 
the first mentioned tracks, an electric genera 
tor connected to the feeding conductor of the 
transverse track, and a common electric re 
turn circuit to all of the tracks connected 
with the similar poles of all of the generators. 

11. In an electric railway, the combination 
of two or more parallel or substantially par 
allel railways each having a positive and a 
negative conductor, a central station supply 
ing current to the positive and negative con 
ductors of said railways, one or more trans 
verse railways having positive and negative 
conductors, feeding conductors arranged par 
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allel to the first mentioned tracks and elec 

ing conductor or conductors to the transverse 
track arranged paralleland in close proximity 
to the feeding conductors of the first men 
tioned tracks, an electric generator or gener 
ators connected to the feeding conductors of 
the first mentioned tracks, an electric genera 
tor connected to the feeding conductor of the 
transverse track, a common electric return cir 
cuit to all of the tracks connected with the 
similar poles of all of the generators, an inclos 
ing conduit embedded in the streets parallel 
to the first mentioned tracks for the feeding 
Conductors, and electrical connections from 
the feeding conductors in said conduit with 
the respective conductors of theseveral tracks. 

12. In an electric railway, the combination 
of two railway tracks, feeding conductors con 
necting respectively with the conductor of 
similar polarity of the two railways, separate 
generators having their similar poles respect 
ively connected with the two supply conduc 
tors, and a common return circuit connecting 
conductors of other polarity in parallel and 

... in electrical connection with the other termi 
nals of the said generators. 

13. In an electric railway, the combination 
of two railway tracks, feeding conductors con 
necting respectively with the conductor of 

similar polarity of the two railways, separate 
generators having their similar poles respect 
ively connected with the two supply conduc 
tors, a common return circuit connecting the 
conductors of other polarity in parallel and 
in electrical connection with the other termi 
nals of the said generators, and independently 
operated electrically propelled cars operating 
on the two railways and receiving current 
from the same central station plant. 

35 
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14. In an electric railway, the combination 

of two railway tracks, feeding conductors con 
necting respectively with the conductor of 
similar polarity of the two railways, separate 
generators having their similar poles respect 
ively connected with the two supply conduc 
tors, a common return circuit connecting Con 
ductors of the other polarity in parallel and 
in electrical circuit with the other terminals 
of the said generators, and a return feeding 
conductor electrically connected with the last 
mentioned conductors of the two railways and 
With the other terminals of all of the gener 
atOrS. s 

In testimony of which invention I hereunto 
set my hand. 

R. M. HUNTER, 
Witnesses: 

ERNEST HOWARD HUNTER, 
HELEN. L. MOTHERWELL. 
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