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To all whom it may concern: . My invention may be said, therefore, to 
Be it known that I, GRAN VILLET. WooDs, consist, broadly, in a system of communica 

a citizen of the United States, residing at Cin. tion between moving vehicles, or between 
cinnati, Ohio, have invented new and useful such vehicles and fixed stations, in which a 
Improvements in Induction-Telegraph Sys- continuous metallic return-circuit is employed, 
tenus, of which the following is a specification. arranged as a helix upon a metallic core, for 
My invention relates to systems of electric the line-conductor, and a similarly-arranged 

tommunication between two moving railway helix is employed upon the vehicle, moving 
trains or vehicles, or between the same and a in inductive proximity to the line-conductor. 
fixed station or stations, and transmits the I also employ normally-open circuits with in 
signals to and from the vehicle by means of termittent currents, as more fully hereinafter 
induction, whereby an electric impulse upon set forth. 
the line-conductor (which, for the purposes My invention is illustrated in the accompa 
of my invention, is formed as a helix sur- nying drawings, in which 
rounding a magnetic core, as in the case of . Figure 1 is a diagram elevation of a portion 
the ordinary electro-magnet) is caused to pro- of a railway-car, showing the apparatus con 
duce a corresponding impulse upon the simi. nected therewith for receiving and transmit 
larly- arranged helix carried by the vehicle ting signals. Fig. 2 is a plan diagram of one 
in close proximity to the line-conductor, the end of the permanent conductor as arranged 
arrangement being such that the current flow. for operation inductively, it being premised 
ing through the line-helix will pass along one that the central helix is to be connected with 
side of the suspended and movable helix, and, apparatus at the receiving-station similar to 
returning, will pass along the other side of the that shown in Fig. 1. Fig. 3 is a plan diagram 
suspended helix. The line-conductor may be of the permanent conductors, in which the 
placed in any convenient position, either upon helices of the outgoing and incoming conduct 
the ground or upon suitable supports elevated ors are connected directly with the receiving 
Over the roadway, the movable helix being and transmitting apparatus. Fig. 4 is an end 
carried by the vehicle in convenient prox. elevation of a railway-car and cross-section of 
imity thereto. By this system suitable in. a track, showing the relative arrangement of 
ductive proximity of the line-magnet and the the conductors. Fig. 5 is a diagram of a port 
suspended magnet is all that is required, di- able apparatus to be used in case of accidents 
rect electrical connection between the helices to communicate with other moving vehicles 
of said respective magnets being unnecessary. or with the permanent stations. 

It is well known to electricians that when Referring now to the drawings, A and A rep 
two electro-magnets are in suitable inductive resent wires connecting the receiving or trans 
proximity and relation to each other, if one of mitting apparatus with the induction - helix 
the magnets is suddenly excited the other C of the car or with the permanent conduct 
magnet is excited inductively by the first, and ors B and B, which latter, for convenience, 
the excitement of the second magnet induces are preferably placed upon the cross-ties of 
electrical currents in the helix surrounding it. the railway within and parallel to the tracks. 
I may therefore inclose the line helix and The receiving and transmitting apparatus 
magnet in a suitable insulating-covering, and is the same whether used upon the car or at 
as the helix may be thus thoroughly insulated, the permanent stations. The apparatus shown 
there will be practically no leakage of the in Fig. 1 therefore may be considered a sem 
current to the ground. ployed either upon the car and connected with 
Any code of signals may be employed in the helix C or at the permanent station and 

my system of communication. A telephone- connected with the permanent conductors B 
receiver and a telegraph - relay may be a r- and B'. 
ranged so that either one may cut into the heli- Commencing, then, with the apparatus used 
cal circuit when a signal is to be received. 
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upon the car, C represents an endless core, IOO 



O 

25 

2 

preferably arranged in rectangular form, as 
shown, and suspended by brackets X X be 
low the car in convenient proximity to the 
conductors BB. The helix surrounding the 
core terminates in the conductors A and A, 
the former of which connects with the key C 
and the latter with the armature C of the re 
lay-instrument D, parts of the apparatushere 
inafter more fully described. 
The portion of the apparatus marked C may 

be made by coiling soft-iron wire until the de 
sired thickness for the core is obtained, the 
core itself being surrounded by a helix of in 
sulated wire, the terminal of which is indi 
cated in Fig. 1, connected by the conductors A 
and A', respectively, with the circuit-closing 
key C and the relay-armature C. The appa 
ratus, of which these form a part, is a nor 
mally-open circuit by the interposition of a 
condenser, L, between the key C and the tele 
phonic and relay apparatus, the object of 
which is to prevent disturbing effects from 
currents of neighboring lines, which, being 
weak, are absorbed by the condenser. The 
circuit, however, is also made and broken in 
dependently by the relay-armature C, which 
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is operated by a local current of the battery 
C, passing through the conductor 8, switch G, 
conductor 3, coil of the relay-instrument D, 
conductor 7, and circuit-breaker D. The ob. 
ject of this local circuit, when in operation, 
is to cause the armatures C to vibrate, as com 
pelled by the circuit-breaker D, in which wi 
bration it forms alternate contacts with the 
contact-points F and K, thus making and 
breaking the main circuit, each break connect 
ing the induction-coil C with the ground-con 
tact IX, which may ground by connection with 
the running-gear of the car, thus clearing the 
line of static effects. The rapid make and 
break of the circuit by this means not only 
enables me to dispense with the alternate cur 
rent-generators required in former inductive 
systems of this nature, but also produces a 
practically-continuous audible sound in the 
receiving-telephone, which, being controlled 
by the telegraphic sending-key, reproduces 
the Morse signals complete instead of incom 
plete, as by other systems-that is to say, the 
dots and dashes of the Morse alphabet are in 
dicated in the receiving-telephone by sounds 
(made up of rapidly-recurring impulses) of 
proportional duration, while the intervals are 
those of complete silence. 
When the apparatus is to be thrown out of 

use, the SWitch G is opened, the armature 
switch C falls off its contact F, and remains 
open, thus breaking the circuit. 

If a telephonic message is to be sent, the 
hand-switch E is thrown against the contact 
point e. The course of the current then is as 
follows: From the helix C, by the conductor 
A, armature C, point F, conductors 43, thence 
through the telephone-receiver E, contact. 
point e, switch E, conductor 1, and condenser 
L, key C, and conductor A, back to the helix 
C. 
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If a telegraphic message is to be received, 
the switch E is thrown against the contact 
pointe'. The course of the current is then as 
follows: From helix C, by conductor A', arma 
ture C, point F, conductors 45, relay E", cont 
ductor 2, point e, switch E, conductor 1, and 
condenser L, key C, and conductor A, back to 
the helix C. 
In sending a telegraphic message the manip 

ulation of the key Calternately breaks the last 
described circuit, and by depression against 
the conducting-point 6 brings into play the 
local battery H, traversing a new circuit, as 
follows: From battery H, through conductor 
6, key C, conductor A, through the helix C, 
over conductor A, through armature C, point 
F, and conductors 4 and 5, to battery H. w 
The operation of the sounder J, by means of 

the third local circuit operated by battery l, 
will be readily understood, said local current 
being from battery l through 9, sounder J, 
conductor 10, and the armature-relay E". 
The action of the armature C, as will read 

ily be understood, is twofold-first, in mak 
ing and breaking the local circuit of battery 
Hwhen signals are being transmitted from the 
car, by which the battery-current is broken 
up into impulses, which correspondingly mag 
netizes the core of the suspended helix C, 
which in turn acts inductively upon the con 
ducting-helices B and B, and, second, in Con 
necting the conductors after each break with 
the earth through the ground- wire K, thus 
clearing the conductors of the static effects of 
the currents after each break. When the switch 
G is permanently opened, the helix C is con 
nected to ground, and the entire apparatus is 
thrown out of circuit for any purpose, such as 
repairs. The apparatus thus described is the 
same both for the moving vehicles and for the 
track-circuits. The latter may also be oper 
ated for transmission or reception of signals by 
induction, as indicated in Fig. 2, by placing a 
helix, C, in the position shown, and connect 
ing it with apparatus similar to that described, 
by means of conductors A and A'; or the im 
pulses may be sent directly to the line-conduct 
ors B and B, or received directly therefrom 
by extending the helix-wires into the conduct 
ors A and A', as shown in Fig. 8, in which 
figure C represents the helix of the moving 
vehicle. w 

The apparatus exhibited in Fig. 5 shows a 
helix, C, similar to C, and with the terminals 
of the wires connected in circuit with the bat 
tery B, telegraph-key T, with the telephoneT 
interposed in shunt, the operation being sub 
stantially as before indicated. 
The conductors B and B may be laid be 

tween the rails of the track upon the ties and 
suitably boxed for their protection. 
The construction of the helix C has already 

been sufficiently indicated to those familiar 
with the state of the art. 

I claim as my invention and desire to secure 
by Letters Patent of the United States 

1. In a system of electro-magnetic commu 

75 

85 

9O 

95 

OO 

Ics 

IO 

I 25 



O 

3O 

35 

373,915 

nication to and from moving vehicles, or from an oblong helix carried upon the vehicle in 
said vehicles to a fixed station, a double elec- suitable inductive relation to said line-con tric-conducting path forming a continuous cir- ductor, whereby electric impulses upon said 
cuit extending in lines parallel to the path of line - conductor are repeated simultaneously 
the vehicle, in combination with an oblong and inductively upon the helix carried by the 
helix suspended from said vehicle having its 
larger sides arranged parallel and in suitable 
inductive proximity to said electric path, each 
side of said moving helix being within induct 
ive proximity to the corresponding side of the 
double electric-conducting path, substantially 
as set forth. 

2. In a system of communication of the 
character described, an insulated helix ex 
tending at each side of the path of the mov 
ing vehicle and forming a continuous metallic 
circuit, in combination with suitable appara 
tus at the fixed station or stations for trans 
mitting and receiving signals by means of in 
duction to or from the vehicle moving in in 
ductive proximity to said conducting-helix, 
substantially as set forth. 

3. In a systcm of communication of the 
character described, an electric conductor con 
stituting a continuous metallic circuit ar 
ranged at both sides of and parallel with the 
path of the vehicle, in combination with an 
oblong llelix secured upon the vehicle and 
provided with signal sending and receiving 
apparatus upon the sanne in normally-open 
circuit for the transmission and reception of 
signals upon the line-conductor, substantially 
as Set forth. 

vehicle, as and for the purpose set forth. 
5. In a system of electro-magnetic commu 

nication of the character described, a helix 
having an endless core in substantially rectal 
gular or oblong form attached to the vehicle 
in such manner that its parallel sides are car 
ried in inductive proximity to the fixed heli 
cal conductor extending along the vehicle 
ath at both sides, in combination with such 

fixed conductor, -substantially as set forth. 
6. In a system of electro-magnetic commu 

nication of the character described, the com 
bination of a helix constituting a continuous 
metallic conducting-circuitsurrounding an in 
ductive coreandextending in parallel outgoing 
and return paths along the path of the said 
vehicle, and an oblong conducting-helix car 
ried by the vehicle, with devices, substan 
tially such as described, for the inductive trans 
mission and reception of signals. 

7. The combination, in a system of electrical 
transmission of the character described, of a 
circuit-breaker in a local-battery circuit, the 
relay in the main circuit, the telegraphic key, 
the condenser, and the telephonic receiver, 
substantially as set forth. 

In testimony whereof Ihave hereunto set my 
hand in the presence of two subscribing wit. 

4. In a system of electric communication of messes. 
the character described, a continuous metallic 
conductor arranged to carry the outgoing and 
return currents in opposite directions along 
the path of the vehicle, in combination with 

GRAN WILLE. T., WOODS. 
Witnesses: 

G. M. CASSATT, 
ABRAM MAY. 
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