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Application filed February 3, 1892, Serial No. 420,222, (No model.) 

To all whon, it may concern: 
Be it known that I, GEORG WILHELM VON 

SIEMENS, a subject of the King of Prussia, re 
siding at the city of Berlin, Prussia, Germany, 
have invented certain new and useful Im 
provements in Devices for Supplying Current 
to Electrically-Operated Vehicles; and I do 
hereby declare the following to be a full, clear, 
and exact description of the invention, such 
as will enable others skilled in the art to which 
it appertains to make and use the same. 
This invention consists in means for sup 

plying the electro-motive current to moving 
railway cars through an insulated conductor 
removed from the trackway, or otherwise situ 
ated, in a manner such as to promote perfect 
insulation of such main conductor, and avoid 

i losses which are otherwise liable to result, 
owing to proximity to the ground when travel 
ing contact is made with such conductor. 

Referring to the accompanying drawings, 
in which similar letters and numerals of refer 
ence indicate corresponding parts through 
out: Figure 1, is a longitudinal vertical section 
through the road bed of a railway and illus 
trating my invention; Fig. 2, a cross section 
of Fig. 1; Fig. 3, a diagram of the apparatus 
illustrating one form of construction; and Fig. 
4, a diagram illustrating a modification. 

Kis the main insulated conductor or feeder 
removed from the trackway. 

t", t, ti, &c., are sectional contact making 
conductors constituting one rail of the rail 
Way, or independently disposed. 

ir represents the other rail which is utilized 
as a return current conductor. 

a represents the motor on the car. 
P', P, represent a double traveling contact 

making device upon the car connected to one 
pole of the motor, and adapted to promote 
continuous electrical connection by closing a 
circuit through one section t', before it is 
broken upon another. The single traveling 
contact P, connected to the opposite pole of 
the motor, forms continuous connection with 
the return current rail i. 
The traveling contacts of one car are rep 

resented at R, in Fig. 3, and those of another 
car at R. 
W represents an electro magnet upon the 

car traveling in proximity to the sectional 
rail it, t°, ti, &c. At the rail joints of the sec 
tional rail t', t, t, suitable insulations are in 
terposed, and on the under side of the sec 
tions adjacent to the insulations, central 
pieces are located, into contact with which, 
the armatures m, m°, m, &c., are attracted Suc 
cessively by the car magnet W, to close cir 
cuit through wires 2, 4. - 
The apparatuses A, A, A, &c., embedded 

in the roadway or located in a suitable sub 
way are adapted to electrically connect and 
disconnect the main line K, with each Sec 
tional contact railt, t', t, in succession as the 
car progresses. 

Referring to the apparatus A*, for instance, 
the electro-magnet E is included in the shunt 
circuit 2, controlled by the armature m'. 
When the electro-magnet E, is induced, the 
armature 2° is attracted and closes circuit 
through 3 and 5. The latch armaturehlocks 
the armature 2°, and maintains the electrical 
connection with the rail section i, until the 
magnet W of the car arrives opposite the 
next armature n°, and closes circuit through 
the next rail section i. A shunt circuit is 
closed by the armature in through branch 4 
of the apparatus A, including magnet F, 
which withdraws the latch armature h', re 
leasing the contact armature 2', breaking cir 
cuit through 3 and 5 pertaining to rail t. 
The same operation is repeated for each ap 
paratus. 
The springs i, g, retract the respective arma 

tures 2, h, when their magnets are cut out 
of circuit. 

Fig. 3, illustrates the position of the parts 
at the period when the car is passing from 
section d' to section tP. The current is led 
from wire K to the coils of the magnet F and 
retracts the spring armature h of the latter 
to permit spring to withdraw armature 2' 
and rupture current connection with the sec 
tion t'. The current continues from coils of 
magnet F along wire 4, armature m', and 
cross wire to return conductor r. Current is 
likewise supplied from conductor K to wire 3, 
and passes to wire 2 including coils of mag 
net E° to magnet n' and cross wire to return 
conductor the completion of this last men 
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tioned circuit energizing the magnet E° to 
move the armature 2, and establish circuit con 
nection between section t°, and conductor K. 
In the modification Fig. 4, the diagram illus 

trates a double track arrangement in which 
the cars move along the respective tracks in 
opposite directions at the same time. In said 
arrangement, two armatures n, n., &c. are 
located at each joint of the sectional rail t, 
t, ti, &c. each armature individually control 
ling a shunt circuit including the circuit clos 
ing and locking magnets. Assuming a car 
passes from the section t' to section t, the ar 
mature m, represented in the background 
Will be attracted to effect the following:-a. 
circuit will be established from the supply 
conductor K through wires 3, 2, magnet E° 
operated armature im, and cross wire to re 
turn current rail r, thus energizing the mag 
net E° attracting armature 2° to directly con 
nect the section t, with the main supply con 
ductor K. Coincidently a circuit is estab 
lished from the conductor IK, through wire 3 
of preceding section t, magnet F wire 4 op 
erated armature in and cross wire to return 
current rail r, thereby exciting said magnet 
F, to attract its armature h", against the ac 
tion of its spring g and thereby unlock cir 
cuit closing armature 2', to enable its spring 
i, to retract the same and rupture the circuit 
connection of section t', with the main supply 
conductor. When a car moves in the oppo 
site direction on the parallel track and passes 
Say from section it, to section t, the armature 
m", represented in the foreground will be at 
tracted to effect the following:-a circuit 
through wires 3, 2, of section i, magnet E, 
Wire 5 operated armature im, and cross wire 
to return current rail r, thus attracting cir 
cuit closing armature 2, and placing section 
t, in direct connection with the main supply 
conductor. Coincidently a circuit is estab 
lished leading from main supply conductor 
IX, through wire 3, of section i, through the 
coils of magnet F wire 6, and operated arma 
ture m' to return rail , exciting magnet F. 
and retracting the locking armature h, to re 
lease armature 2' and interrupt the current 
connection of section is with the main supply 
conductor. 

I claim:- 
1. In an electric railway, the combination 

With a contact conductor composed of a series 
of relatively insulated sections, a supply con 
ductor, normally interrupted connections be 
tween the supply and contact conductors, an 
electro-magnetic device for each contact sec 
tion, and armatures adapted to be success 
ively operated by a magnetic device on the 
vehicle, to close the circuit through said mag 
netic devices, to complete the interrupted sup 
ply connection of the section into which the 
vehicle is moving, and interrupt the corre 
sponding connection of the preceding section. 

2. In an electric railway, the combination 
with a contact conductor composed of a series 
of relatively insulated sections, a supply con 
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ductor, normally interrupted connections be 
tween the supply and contact conductors, an 
electro-magnetic device for each section, coin 
prising electro-magnetic circuit completing 
and locking means, and a series of armatures 
adapted to be operated by an electro-mag 
netic device on the car to operate the circuit 
closing device of one section, and release the 
lock of the preceding section. 

3. In an electric railway, the combination 
with a contact conductor composed of a series 
of relatively insulated sections, a main Sup 
ply conductor, normally interrupted connec 
tions between the supply and contact con 
ductors, a device for each section comprising 
magnets having spring retracted circuit clos 
ing and locking armatures, and a series of ar 
maturesm', &c., adapted to be actuated by 
an electro-magnetic device on the car to op 
erate the circuit closing magnet of one Sec 
tion, and the retracting magnet of the lock 
ing armature of the adjoining section, Sub 
stantially as described. 

4. In a system of electrical distribution for 
railways, the combination of a continuous . 
main insulated conductor, a contact making 
conductor cornposed of a series of sections in 
sulated from one another, a series of electro 
magnetically controlled contacts for electri 
cally connecting and disconnecting the said 
main conductor with the respective sections of 
the sectional conductor, normally open shunt 
circuits including the magnets of said contacts, 
magnetically controlled contacts for making 
and breaking said shunt circuits, and a mag 
net traveling with the car adapted to operate 
said contacts of the shunt circuits in the man 
ner and for the purpose described. 

5. In a system of electrical distribution for 
railways, the combination of a continuous 
main insulated conductor, a contact making 
conductor composed of a series of sections in 
sulated from one another, a series of electro 
magnetically controlled contacts for electri 
cally connecting and disconnecting the said 
main conductor with the respective sections 
of the sectional conductor, normally open 
shunt circuits including the magnets of said 
contacts, magnetically controlled contacts for 
making and breaking said shunt circuits, lock 
armatures for retaining the contacts of said 
shunt circuits, electro-magnets for releasing 
saidlockarmatures, and second normally open 
shunt circuits including said releasing mag 
nets controlled by the contacts of the first 
shunt circuits in the order described, where 
by the closure of circuit through one of the 
sections of the sectional conductor is released 
simultaneously with the closure of circuit 
through a succeeding section. 

In testimony whereof I have affixed my sig 
nature in presence of two witnesses. 

GEORG WILLIEI.M. WON SIEMENS. 
Witnesses: 

W. HAUPT, 
MAX WAGNER, 
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