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To all whom it may concern. 
Beit known that IRUDOLPH. M. HUNTER, 

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

5 provement in Electric Railways, of which the 
following is a specification. 
My invention has reference to electric rail 

Ways; and it consists in certain improvements, 
all of which are fully set forth in the following 

Io specification and shown in the accompanying 
drawings, which form part thereof. 
The object of my invention is to provide 

means for supplying the electric current from 
a Surface conductor, which shall be cut out of 

15 circuit except as the vehicle is passing over 
it. By this means the use of a slotted con 
duit is obviated, and there is no danger to 
persons or animals touching the conductors. 

In carrying out my invention I provide a 
2O Working conductor, preferably in sections of 

short length, arranged above the surface of 
the ground or road-bed, and the conductor re 
ceives its current from a supply or line con 
ductor, which may be buried, suspended, or 

25 otherwise arranged along the roadway. The 
connection between the supply-conductor and 
Working conductor is made and broken by a 
magnetically-actuated switch actuated only. 
upon the passing of an electrically-propelled 

3o vehicle. To operate these switches, the ve 
hicle is provided with a magnet-either a per 
manent magnet, electro-magnet, or simply an 
electro-helix-which is arranged close to the 
line of the switches, and as the vehicle passes 

35 above a switch it is attracted by said magnet 
and operates to put the working conductor 
into circuit with the supply-conductor. As 
soon as the vehicle passes the magnetically 
operated switch falls back and opens the cir 

4o cuit. The switches are inclosed in tight cases 
or compartments, so as to be out of danger of 
dust, dirt, &c., and may be actuated through 
their surrounding casing. 
There are a large number of details which 

45 are explained hereinafter. 
I wish it to be understood that while the in 

vention is especially applicable to surface 
street-car propulsion in thickly-populated 
cities it is equally applicable to elevated 

roads or to constructions in which the circuits 5o 
are in part or all elevated. 

In the drawings, Figure is a Sectional ele 
vation of a car and structure embodying my 
invention. Figs. 2 and 3 are plan views show 
ing two methods of coupling up the rails or 55 
conductors as return-circuits and illustrates 
the complete circuit of the railway. Fig. 4 is 
a cross-section of the supply and working 
conductors, the switch, and their inclosing 
Case and support, and also shows the end view 6o 
of the magnet carried by the car or vehicle. 
Fig. 5 is a similar view showing a modified 
form of magnet on the car. Fig. 6 is a longi 
tudinal Sectional elevation showing a modifi 
cation of switch devices for putting the work- 65 
ing conductor into and out of circuit. Fig. 7 
is a diagram showing the circuits, switches, 
&c., when two sectional working conductors 
and two Supply-conductors are used; and Fig. 
S is a similar view to that of Figs. 4 and 5, 7o 
showing the use of the motor as the switch 
Operating magnet. 
A is the vehicle, and is supported on the 

axles b by Springs C or otherwise. 
B are the wheels. 75 
D is the motor, and is shown as supported 

by the axle and the motor or truck frame a. 
A pinion on the motor-shaft meshes with a 
spur-wheel B on the axle. Arranged in the 
track between the rails or otherwise is a sec- 8o 
tional working conductor E, having each sec 
tion insulated from the next. 
E is the supply-conductor, and connects 

with the sections of working conductor by 
branch circuits e and magnetically-actuated 85 
switches F, which may open by gravity or by 
a spring. 
The vehicle is provided with a magnet G, 

preferably made long, and hung by links g 
from the axles, whereby it is supported close 9o 
above the Working conductor E and over the 
line of the switches F. If the magnet were 
to strike an obstruction, it would swing back 
and rise up to pass over it, and thus avoid 
breakage. The collectors II are preferably 95 
carried by the magnet G, and would then 
ride up with it in case of obstruction. As 
shown, the magnet is about the length of 
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the sections of the working conductor, and the 
two collectors H of similar current are ar 
ranged at a distance apart about equal to the 
length of the section, also. 

It is the motor-circuit, and connects with 
the collectors H, supplying current through 
the motor D and then connecting with the 
return-conductor through the wheels of the 
vehicle or otherwise. The motor-circuit may 
be broken by a switch i and maybe provided 
with a resistance-changer J. The motor may 
have a current-reverser for the armature and 
a resistance-changer K for the field-magnets. 

I is a lighting-circuit on the car, having 
the electric lamps I and a resistance-changer 
I to control the current flowing over said cir 
cuit, and said circuit is arranged in shunt 
relation with the motor. The magnet G may 
be a permanent magnet or an electro-magnet. 
In Figs, 1, 4, and 8 it is shown as an electro 
magnet. The helix G of this switch-operating 
magnet is in a circuit I', which is arranged 
in shunt relation to the motor and is provided 
with the circuit-breaker i? and resistance 
changer L to vary the strength of the mag 
net. This magnet G may be simply a straight 
magnet or may be like a horseshoe, (see Fig. 
5,) in which latter case the north and south 
poles would come close together over the con 
ductor E and switch F. By means of the re 
sistance-changers J, K, L, and I the cur 
rents flowing over the various circuits on the 
car or vehicle can be regulated. 

If the conductor-sections E are made of 
iron or magnetizable metal, then the magnets 
G need not be so long, as the sections E will 
be magnetized so long as the magnet G is 
above any portion of them, and this magnet 
ized conductor will in turn attract the switches 
and cause them to put the conductor-sections 
-E in circuit as the car passes over them. 

45 
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The switches F are arranged in a tight case 
or compartment M, and when raised may press 
against the spring-contactf, connecting with 
the conductor E. The switch F may be formed 
of any material of good conductivity and may 
have a flat or horseshoe part F of magnet 
izable material, either of soft iron or magnet 
ized steel, being a simple pivoted or hinged 
lever, or it may be somewhat more compli 
cated, as shown in Fig. 6. In this construc 
tion we have the main switch F, adapted to 
close the branch e and connect the supply 
conductor E' with the working conductor E. 
This switch F is operated by a core n, which 
works in a helix N. This helix is in an open 
circuit Q, which may be closed by a circuit 
closer O, actuated by the magnet on the car, 
which attracts the part F, as before. When 
the circuit is closed, the current passes from 
one supply-conductor E, through helix N, to 
the other supply or the return conductor and 
makes a strong positive contact between the 
supply-conductor and working conductor. If 

65 desired, the magnet F may be made strongly 
magnetic by a helix P, fitted around it and in 
a closed shunt-circuit p of high resistance, 

and this helix, if positively secured to the 
part F", may be properly counterbalanced. 
There are a large number of kinds of circuit 
closers or switches which could be used. 
Hence I do not limit myself to any particular 
kind, so long as it shall operate directly or in 
directly by a magnet carried by the traveling 
vehicle. 
The magnet G may consist simply of the 

helix without the core, and such helix would 
act in the same manner as if a core were used, 
but not so strongly. 
The magnet G, whatever be its construc 

tion, may actdirectly upon the switches Forby 
induction. It may magnetize the conductor 
E, and they in turn, assisted by the magnet, 
will act upon the switches. In place of using 
an additional magnet G, the motor field-mag 
nets may be utilized for that purpose with 
good effect. Such a constructionisillustrated 
in Fig. 8. 
The supply-conductor E' may be embedded 

in the earth or in a closed trough or may be 
supported on posts or in any convenient man 
ner, provided that it is well insulated. 
In Fig. 7 all of the foregoing parts are du 

plicated, showing the outgoing and return 
working conductors in sections and the 
switches F with horseshoe-magnets F. If 
desired, the conductor E may be made in two 
parallel bars, as indicated in Fig. 5, so that 
they will become polarized to correspond to 
the north and south of the magnet G, and this 
will increase the effect on the magnet F of 
the switch. 
Hinged to the vehicle, ormore preferably 

to the motor frame or truck, is a cleaning 
brush R, which is pressed against the con 
ductor E by a spring or by its own weight to 
keep the conductors clean. 

If desired, the rails may be used as the re 
turn-conductor, in which case they would be 
coupled, as shown in Fig. 2 or Fig. 3. In Fig. 
2 the rails are connected at the distant end, 
and then the near end of one of the rails is 
connected with one pole of the generator, the 
other pole of which is connected with the sup 
ply-conductor E'. In Fig. 3 both rails are 
coupled by their near ends to the generator. 
In Fig. 2 the line-resistance from generator 
through motor and return is the same for all 
positions of the motor on the line. In Figs. 
2 and 3, L. may be considered the rails or sep 
a rate return-conductors. It is also evident 
that the working conductor Emight be one of 
the rails divided into sections, and the return 
conductor would be the other rail, these details 
being mere matters of judgment and compre 
hended in the broad scope of my invention. 
Having now described my invention, what 

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

1. The combination of a working conductor 
arranged parallel to the railway, a supply 
conductor, a magnetically-actuated switch to 
connect or disconnect said supply and work 
ing conductor, a traveling vehicle, a motor to 
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propel said vehicle, receiving electricity from 
said working conductor, and a magnet car 
ried by said vehicle, having its north and south 
poles brought close together in close proxim 
ity to the magnetically-actuated switch. 

2. The combination of a working conductor 
arranged parallel to the railway and made of 
magnetic material, a supply-conductor, a 
magnetically-actuated switch to connect or 
disconnect said supply and Working Con 
ductor, arranged close to said Working con 
ductor, a traveling vehicle, a motor to propel 
said vehicle, receiving electricity from said 
working conductor, and a magnet carried by 
said vehicle, having its north and South poles 
brought close together in close proximity to 
the working conductor magnetically - actu 
ated switch. 

3. The combination of a Working conductor 
arranged parallel to the railway, a supply 
conductor, a magnetically-actuated switch to 
connect or disconnect Said Supply and Work 
ing conductor, a traveling vehicle, a motor to 
propel said vehicle, receiving electricity from 
said working conductor, and an electro-mag 
net carried by said vehicle, having its north 
and south poles brought close together in 
close proximity to the magnetically-actuated 
switch. 

4. The combination of a Working conductor 
arranged parallel to the railway, a supply-con 
ductor, a magnetically-actuated switch to con 
nect or disconnect said supply and Working 
conductor, a traveling vehicle, a motor to pro 
pel said vehicle, receiving electricity from said 
working conductor, an electro-magnet car 
ried by said vehicle, having its north and 
south poles brought close together in close 
proximity to the magnetically - actuated 
switch, and means to vary the power of said 
electro-magnet. 

5. In an electric railway, a Working Con 
ductor arranged along the railway, a Supply 
conductor parallel thereto, magnetic switches 
to connect and disconnect said Working Con 
ductor with the supply-conductor, a traveling 
vehicle, a magnet on said vehicle to automati 
cally operate said switches as a vehicle passes 
over them, and a connection between said 
magnet and axle or axles of the vehicle, capa 
ble of longitudinal movement, whereby the 
magnet will remain at a substantially fixed 
distance from the ground, but may easily ride 
over an obstruction. 

6. The combination of a vehicle, a longi 
tudinal collector-frame hung by parallel links 
from the axles and capable of longitudinal 
motion, current-collecting devices carried by 
said frame, and a working conductor over 
which said collecting devices travel. 

7. In an electric railway, a Working con 
ductor arranged along the railway, a Supply 
conductor parallel thereto, magnetic Switches 
to connect and disconnect said Working COll 
ductor with the supply-conductor, a traveling 
vehicle, a magnet on said vehicle to automati 
cally operate said switches as a vehicle passes 

over them, and a cleaning-brush resting upon 
the working conductor and connected to the 
vehicle. 

8. In an electric railway, a Working con 
ductor arranged along the railway, a supply 
conductor parallel thereto, magnetic switches 
to connect and disconnect said Working con 
ductor with the supply-conductor, a traveling 
vehicle, a magnet on said vehicle to automati 
cally operate Said switches as a vehicle passes 
over them, and a hinged cleaning-brush rest 
ing upon the working conductor and con 
nected to the vehicle, and means to press it 
upon said working conductor. 

9. The combination of a sectional working 
conductor, a supply-conductor, magnetically 
actuated switches connecting said supply and 
working conductor Sections, an electrically 
propelled vehicle receiving current from said 
working conductor, means, Substantially as 
described, carried by the vehicle to actuate 
said switches when the vehicle passes above 
them, the return-conductor, and an electric 
generator having its poles connected, respect 
ively, to the supply and return conductor, 
but to opposite ends thereof, whereby the re 
sistance from the generator through the motor 
and return is Substantially the same for all 
positions of the motor on the line. 

10. The combination of an exposed sectional 
working conductor, an insulated supply-con 
ductor, magnetically-actuated switches to in 
termittently connect the Supply-conductor 
with the Sections of the Working conductor, an 
electrically-propelled vehicle receiving cur 
rent from said Working conductor, a mag 
netizing helix carried by the vehicle and ar 
ranged within magnetizing distance of the 
switches, and a collecting device carried by 
the vehicle and making contact with the work 
ing conductor within the range of influence 
of the helix. 

11. The combination of positive and nega 
tive line or Supply conductors, a branch cir 
cuit between them, a SWitch to break said cir 
cuit, an electro-magnet in said circuit, a work 
ing conductor, a Switch actuated by said mag 
net to connect or disconnect said working con 
ductor with one of the line or supply conduct 
ors, a magnetically-actuated switch to close 
said branch circuit, a traveling vehicle, and 
means, substantially as described, carried by 
said vehicle to operate said magnetically-op 
erated switch. 

12. The combination of positive and nega 
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tive line or supply conductors, a branch cir 
cuit between them, a Switch to break said cir 
cuit, an electro-magnet in said circuit, a work 
ing conductor, a switch actuated by said mag 
net to connect or disconnect said workingcon 
ductor with one of the line or supply conduct 
ors, a magnetically-actuated switch to close 
said branch eircuit, a closed circuit including 
a helix to keep Said Switch magnetized, a trav 
eling Vehicle, and means, substantially as de 
scribed, carried by said vehicle to operate said 
magnetically-operated switch. 
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13. The combination of a vehicle, an elec 
tric motor to propel the same, the line-switch 
actuating electro-magnet, a source of electric 
supply, a motor-circuit, a shunt-circuitaround 
the motor and including the switch-actuating 
electro-magnet, an electric-light circuit, in 
shunt relation with the motor, and independ 
ent means to regulate the current passing to 
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the motor and switch-actuating electro-mag 
net and also to the electric-light circuit. 
Intestimony of which invention Ihereunto 

set my hand. 
RUDOLPH. M. HUNTER. 

Witnesses: 
RICHD. S. CHILD, Jr., 
E. M. BRECKINREED. 
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