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To all whom it may concern: 
Be it known that I, JOHN CORNELIUS WIL 

SON, of Boston, Suffolk county, State of Mas 
sachusetts, have invented an Improvement in 
Duplex Telegraphy, of which the following de 
scription, in connection with the accompany 
ing drawing, is a specification. 
My invention relates to a duplex or double 

transmission-telegraph in which independent 
messages may be simultaneously transmitted 
in opposite directions from one terminal sta 
tion to the other by a single wire. 
telegraph system it is necessary that the re 
ceiving-instrument or relay at one terminal 
station should be insensible to pulsations sent 
from that station, but capable of responding 
to pulsations coming from the other terminal 
station. This has been, in some instances, ac 
complished hitherto by means of neutralizing. 
batteries used in connection with relays of pe 
culiar construction, the current of the said 
neutralizing-batteries being passed through a 
coil of the home relay at the same time with 
that of the main battery when put to line to 
cause a signal to be given by a distant relay, 
the neutralizing-battery being so arranged as 
to exactly oppose and annul the effect of the 
main battery upon the home relay without af. 
fecting the said main battery in its action on 
the distant relay. The normal condition of a 
relay in such systems, under the influence of 
the transmitting apparatus at the same station 
there with, is demagnatized, as there is either 
no current at all, both batteries being off, or 
there is no effective current, both batteries be 
ing on, equal in effect and opposite in action 
to one another. The relay is thus always ready 
to respond to the current from the distant sta 
tion, the said current either acting alone or in 
addition to the two equal and opposite effects 
of the two home currents, and in either case 
having its full effect. 

Various other methods of rendering a relay 
insensible to pulsations that are intended to 
affect only another instrument have been em 
ployed; but these need no detailed description 
here, as they have no similarity to my inven 
tion, in which, instead of throwing a local neu 
tralizing current upon the home relay at the 
same time that the main current is passed 
therethrough to effect the distant relay, I 

In such a . 

maintain the condition of the home relay uni 
form while the home battery is being removed 
and thrown on for the purpose of signaling the 
distant station, by bringing in a current from 
a local battery when that of the main battery 
is removed, the said local current being equiva 
lent to the main current in its effect on the 
home relay, but having substantially no effect 
at all on the distant relay. By this arrange 
ment the normal condition of the home relay 
is magnetized either by the action of the main 
or the local battery, and it is operated to give 
a signal by the additional effect of the distant 
battery when thrown on, the said battery, if 
placed with its poles to act in conjunction with 
the home battery, giving an additional mag 
netic impulse to overcome the retracting 
spring, too strong for the main or local current 
alone, and give the “closed” signal, or, pref. 
erably, being placed to oppose the main and 
local batteries, neutralizing their effect, and 
cause the open signal to be given when thrown 
on by the operator at a distant station. By 
this arrangement I am enabled to use a relay 
of the construction commonly used for ordi 
nary single-transmission telegraph-lines, the 
local neutralizing current passing through the 
same coil as the main current. 
The instruments, batteries, and connections 

are similarly arranged at the two terminal sta 
tions, and consequently need be described for 
only one station, which may, for convenience, 
be called the “home station,” the other, when 
referred to, being called the “ distant station.” 
At both stations I place main batteries in the 
main-line circuit, preferably with like poles to 
line, and an auxiliary battery in a local cir 
cuit, the main and local circuits preferably 
passing through the coils of an ordinary relay 
common to both the currents of both batteries 
passing in the same direction, and by a rheostat 
I properly adjust the resistance of the local 
circuit of the auxiliary battery to make its ef. 
fect on the said relay equal to that of the main 
battery. The coils of the relay thus form a 
portion of both the main and local circuits; 
but, if desired, the local circuit might have an 
independent coil in the relay, as in the exist 
ing duplex systems, the difference being that 
in my system, the two currents are equal and 
similar in effect, and one is always on while 
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the other is off, while in the existing systems 
the currents are equal and opposite in effect, 
and both are on or off at the same time. 

In order to maintain the condition of the 
home relay uniform during the manipulation 
of the key at the home station, I employ a suit 
able key or transmitter having two sets of clos 
ing-points operated simultaneously, one of 
these sets operating to remove the main bat 
tery and connect the terminal of the main line 
to the ground at the same moment that the 
other set closes the circuit of the local battery, 
threby substituting its effect upon the home 
relay for that of the main battery removed, 
while by the opposite movement of the key or 
transmitter the local circuit is broken and the 
main battery put to line, thus removing the 
effect of the local battery from the home relay 
at the same instant that that of the main bat 
tery is brought into action. The local circuit, 
when closed, forms a branch of the main circuit, 
and the current is divided; but one branch con 
tains only the resistance of the home relay, 
while the other contains the whole line and dis 
tant relay, so that substantially the whole of 
the local-battery current passes through the 
home relay, and substantially none of it reaches 
the distant relay, and, consequently, when the 
main battery is removed from the line its ef. 
fect upon the home relay is replaced by that 
of the local battery; but its effect upon the 
distant relay is not so replaced, and the said 
relay is consequently affected to give a signal 
When the main-battery current at the home 
station is passing through the coils of the home 
relay, which is the normal condition. 
While no message is being sent from the 

home station the home relay will be operated 
in the usual manner by alternately removing 
and throwing on the main battery at the dis 
tant station, in the usual manner of simple 
telegraphing; but if, in the process of send 
ing a message from the home station the main 
battery is removed, the local battery will, in 
the local circuit, replace the effect of the said 
main battery, and a current from the distant 
station will be divided, a portion going through 
the local circuit and the remainder through 
the relay, and the resistance of the said local 
circuit is made great enough to cause a suffi 
cient portion of the current from the distant 
battery to pass through the relay to operate it, 
as when the said local circuit is broken and 
the whole of the current of the said distant 
battery is obliged to pass through the said re 
lay. 
This system of duplex telegraphy can be em 

ployed at way-stations by the use of a local 
battery, such as hereinbefore described, and a 
suitable transmitter, the said way-station em 
ploying the battery at the terminal station 
with which it is not communicating, the trans 
mitter operating to ground the main line and 
at the same time close its local circuit, as just 
described for a terminal station. 
The drawing shows the arrangement of the 

240,349 

instruments and their connections at two ter 
minal stations, A and B, and a way-station, 
W, arranged, in this instance, to communicate 
with the terminal station A. 
The main batteries MB and M? B are lhere 

shown as placed with like poles p p' toward 
the main line L, the other poles, 1 a, being 
connected with the earth-plates E E by wires 
0 v'. The poles p p' are also connected by le 
vers l l of the transmitters, preferably ar. 
ranged as continuity-keys; but they may be 
common keys, each to open and close a shunt 

75 

around the main battery, connected with the 
earth by wires 6, said keys operating to cut off 
the current of the main batteries from the main 
line, in the usual manner. The main circuit is 
thus from the main battery M B, through 
home relay R, to the main line L, and through 
the distant relay R', to the distant main bat 
tery M'B', the circuit being completed through 
the earth. 
The local batteries L. B L'B' are connected, 

by the wires ec', with the main line at points 
d d", between the main batteries and the relays 
R. R', similar poles p° p° to those p p' of the 
main batteries being connected to the same elec 
trodes of the said relays. 
after passing through the relays, are completed 
by the wires e fe' f", joining the main line at 
points g g on the other side of the relay from 
the points did, and rheostats Rh Rh' are lo 
cated in the circuit of the said local batteries, 
by which the electromotive force of the said 
batteries acting upon the relays may be made 
equal to that of the main battery. The local 
circuits contain a closing and breaking point, 
2, controlled by the same key or transmitter l 
l, that controls the main battery, the points of 
the said transmitter being so arranged that 
the said point 2 is closed simultaneously with 
the removal of the main battery from the line, 
and is opened when the said main battery is 
thrown upon the line. 
The leverl may be operated directly by band, 

but is preferably operated by a local battery 
and finger-key, as shown by the diagram, in 
the Well-known manner. 
tion with the said lever will be readily under 
stood from the drawing, the main battery, as 
before said, being connected with the lever l, 
carrying upon it a spring, , insulated there 
from at its fixed point 3, where it is connected 
directly, by the wire i, with the coils of the re 
lay and main line, the said spring r resting 
normally pressed, by its own elasticity, into 
electrical contact with the lever l at the point 
4, so that when the said transmitter or key is 
open, as shown at station A, the circuit of main 
battery passes directly from lever l through 
the said spring to the line, the current of the 
said battery passing through the said line to 
the ground at the distant station. When in 
this position the spring s, carried by the said 
lever land insulated therefrom, is separated at 
2 from its co-operating contact-point t, the said 
springs and contact-point t forming, as shown, 

These local circuits, 

The electric connec 
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a portion of the local circuit of the battery L. B. 
When the lever l is depressed or closed the 
point 5 of the spring comes in contact with 
its co-operating point it, connected directly 
with the earth by wire 6, and at the same time. 
the point 4 of the said spring becomes sepa 
rated from the lever l, opening the circuit of 
the main battery and connecting the main line 
directly, by spring r, contact-point at, and wire 
6, with the earth, while at the same moment 
the spring S closes with its contact-point t, thus 
throwing the current of the local battery L. B 
through the coils of the relay R; and since the 
effect of the batteries M B L B upon the said 
relay is the same the substitution of one for 
the other by the said operation of the trans 
mitter produces no effect upon the said relay. 
The current of the local battery L. B will di 
vide at the points dig, nearly the whole of it 
passing directly from d to g through the coils 
of the relay R, and the remainder passing 
through the line L and distant relay R', but 
the resistance of the latter circuit is so great 
with relation to that through the home relay 
R. that only an exceedingly small portion of 
the current will pass through the said distant 
relay, its effect being wholly inappreciable 
therein. w 

It will thus be seen that by the operation of 
the transmitter no effect is produced upon the 
home relay while the main-battery current is 
removed from the line and the distant relay 
thereln causing the said relay to operate. 

It being understood that the operation of 
the transmitter at one station-as, for exam 
ple, station A-produces no effect upon the 
relay R at that station, it remains to be shown 
in what manner it operates the relay R at the 
distant station B irrespective of the condition 
of the transmitter at the said station. 
The main batteries being placed to oppose 

one another, and both transmitters being open, 
as the one is shown at station A, the currents 
of the said batteries will pass to line in oppo 
site directions and neutralize one another, caus 
ing the relays to remain open. If the trans 
mitter at station A be closed, the current of 
the main battery M B will be removed from 
the line and the circuit of the local battery L. 
B will be closed, and by this operation a mi 
nute friction of the current of the said local 
battery will be substituted in the distant re 
lay R' for the whole current of the main bat 
tery MB, so that the effect of the distant bat 
tery M'B' on the said distant relay will no 
longer be neutralized, and it will be closed by 
the said current giving its signal in response 
to the operation of the transmitter at station 
A, as desired. If, however, the transmitter 
at station A had been similarly operated when 
the transmitter at station B was closed, as 
shown in the drawing, there would be no cur 
rent from either main battery, and the relay 
at station B would close under the effect of its 
local battery L. B. 

Having thus described the action of the dis 

tant relay R', under either condition of its 
transmitter l', when the home transmitter lis 
closed, it remains to show what the effect would 
be when the home transmitter l is opened. As 
before described, if the distant transmitter is 
also open the distant relay will be opened, ow 
ing to the neutralizing effect of the two main 
battery currents; but if the distant relay be 
closed the main-battery current from the home 
station on arriving at the point g will divide, 
a portion passing through the now closed local 
circuite' c' and the battery and rheostat there. 
in, while the remainder would pass through 
the coils R', spring ', and wire 6, to the ground 
in the opposite direction to the current of the 
local battery L'B'. The resistance of the local 
circuit, outside of the relay, is made so great, 
by properly adjusting the rheostat and bat 
tery therei), that a sufficient portion of the 
main current from the distant station may pass 
through the coils of the relay to neutralize the 
effect of the local battery therein and cause it 
to give the open signal, as before described, 
when both the main currents are passing there. 
through. v 

The comparative strength needed for the 
main and local batteries may be readily de 
termined by experiment, it being only neces 
sary that the resistance in the local circuit 
shall be so great as to cause a sufficient por 
tion of the current of the distant nain battery 
to pass through the coils of the relay to oper 
ate the same. I have found in practice that, 
with the main line about two hundred and fifty 
miles in length, the apparatus works very sat 
isfactorily with the main battery of about dou 
ble the strength of the local battery, and I 
have found the effect of the static discharge, 
and similar secondary currents, to be wholly 
inappreciable in lines upward of four hundred 
1miles long, it being Irobably neutralized by 
the peculiar arrangement of currents employed. 
By this method of maintaining the balance or 
uniform condition of the relay during the op 
eration of the transmitter at the same station 
there with, I have found in practice that a very 
large margin exists, so that a nice or delicate 
adjustment of the resistance and battery power 
in the local circuit is not needed, and when it 
has once been properly adjusted to have about 
an equal effect with the main battery upon the 
relay, it will remain in adjustment for a con 
siderable length of time regardless of the 
changes of condition constantly taking place 
in any long line. 
An exact equality between the effect of the 

main and local battery is not needed in this 
system as it is in others, so that the matter of 
adjusting to give good operation is very easily 
accomplished, and I have found in actual use 
that with the same main and local batteries and 
resistance in the local circuit the relay operated 
well when connected with main lines widely 
different in resistance. 

It will be seen that a telegraph of this sys 
tem can be operated at way as well as at termi 
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A way-station is shown at W, 
connected to transmit to and receive from sta 
tion A, it using the main battery at the termi 
nal station B for this purpose. To do this the 
main line leading toward station B is con 
nected with the lever l of the transmitter at 
station W, the remaining connections at the 
said station being the same as at the transmit 
ting-station B', the corresponding parts being 
indicated by the same letters with the index 
figure 2 annexed. The transmitter at station 
B will be kept open, or the whole apparatus at 
that station will be cut out by a wire leading 
from the pole p' of the main battery M. B to 
the main line L, beyond the point (), while the 
station W is coininunicating with station A. 
The whole apparatus is then precisely the 

same as before described, except that the wire 
a connected with the pole p' of the main bat 
tery M. B' is prolonged from station B to sta 
tion W by the main line. By this method the 
instruments, with the exception of the key or 
transmitter, are all the same, or may be all the 
same, as those of ordinary single-transmission 
telegraph. 

If desired, the local circuit may pass through 
a separate coil in the relay, instead of using a 
single coil placed in both main and local cir 
cuits, as shown. In this case the current of 
the distant station will not divide, as hereinbe 
fore described, at the point g, but will either 
directly oppose and neutralize the current of 
the home main battery in the main-circuit coil 
or will balance and annul the effect of the cur 
rent of the local battery. 
I claim 
1. That improvement in the art of duplex 

telegraphy which consists in maintaining a 
relay anaffected by the currents transmitted 
from the same station there with for signaling 
a distant station, as hereinbefore described, by 
closing an independent local-battery circuit 
through the said relay when the main-battery 
current is removed therefrom, and opening the 
said local circuit when the main-battery cur 
rent is thrown on, the said local current being 

equivalent to the main current in its effect on 
the relay at that station, but having no ap 
preciable effect on other relays in the main 
circuit, substantially as and for the purpose 
described. 

2. In a duplex-telegraph system, the main 
battery and line and relay therein, and a local 
battery and circuit passing through the said 
relay and adjusted to produce an effect upon 
the said relay substantially equal and of the 
same character with that of the main battery, 
combined with a transmitting-instrument pro 
vided with closing-points arranged to close the 
local circuit in the movement by which the 
main battery at the home station is removed 
from the line, and open the said local circuit by 
the movement that puts the main home battery 
to line, substantially as and for the purpose 
described. 

3. In a duplex-telegraph system, the main 
battery and its circuit and relay therein, and 
the local circuit joining the said main circuit 
on either side of the said relay, the coils of 
which are thus common to both the said cir 
cuits, and a battery and rheostat in the said 
local circuit, whereby its effect on the relay is 
made substantially the same as that of the 
main battery, and the impulses from a distant 
station are confined mainly to the said relay, 
combined with a suitable circuit-controller to 
close the said local circuit only when the main 
battery at the same station is relmoved from 
the line, whereby a current from a distant sta 
tion will produce the same effect upon the said 
relay whether it is under the additional influ 
ence of the current from the main or local bat 
tery at its own station, substantially as and 
for the purpose set forth. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

JOHN CORN ELIUS WILSON. 
Witnesses: 

JOS. P. LIVERMORE, 
L. F. CONNOR. 
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