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To all chom it may concern: 
Beit known that I, GEORGES DIN FREVILLE, 

residing at the city of New York, in the State 
and county of New York, have invented a new 
and simple Method of adapting Duplex Trans 
mission to an ordinary Telegraphic Line, of 
which the following is a specification: 
The object of this invention is to send two 

messages over the same wire in opposite di 
rections by using any kind of receiving-instru: 
ment for duplex transmission, and also to 
avoid the effect of static electricity on long or 
buried lines. . . - 
My invention requires the following arrange 

ments: First, opposing to each other the simi 
lar poles of terminal batteries; second, at each 
station a single contact-key, the anvil of which 
connects with the ground, while its lever con 
nects with a wire, at the end of which is a 
plug, the use of which will be explained here 
after; third, series of bobbins, of suitable re 
sistances, forming a continuous circuit of un 
variable resistance; their purpose will also 
be explained; fourth, exposing the parts of 
wire which connect these resistances to each 
other. Each of these exposed parts is con 
nected with a pin, and these pins are fixed in 
succession on the cover of a box containing 
the bobbins, so that the plug may cover any 
one of the pins. 
My apparatus is constructed and operated 

upon the combination of two distinct prin 
ciples: First, the depressing the key of home 
station, whereby the current of home-battery 
is localized, and current from distant battery 
is drawn through the line to home-station and 
through home-key; and, second, the proper 
use of a rheostatic balance placed around the 
home receiving-instrument. 
By this arrangement, so much of the cur 

rent of the home-battery as tends to pass 
through the receiving-instrument in one di 
rection balancing so much of the current from 
the distant battery which tends to pass through 
the instrument in an opposite direction, an 
equilibrium is maintained in the receiving-in 
Strument. 
The drawing represents a view of the sys 

tem. . . 
A is a terminal and M is a way station. Z. 

is another terminal station. B is the main 

battery at station A. B is the main battery 
at station Z. The way-station does not bare, 
and requires no battery. E, E, and E' are 
the receiving-instruments at stations A M, 
and Z. On the Morse system, as here ex 
hibited, they are each electro-magnets, pro 
vided with armatures a, c', and a'. K, K, 
and K" are single contact. keys for working 
the line. G is the ground-wire, and L is the 
line. C and C are boxes, which hold the coils 
of resistances. Wires and it connect, re 
spectively, the screw-posts 0 and i of the relay 
with the extremities in and in of the resistances 
Cat station A. The same disposition is made 
at stations Mand Z. The sounders records the 
sender's own message. It also serves in long 
or buried lines to SO dispose of the extra cur 
rent of magnetization or demagnetization from 
the home-battery as to counteract the effect 
of static discharge or charge-currents in the 
relay E. at A. At station M, when there is 
little or no effect from static electricity to be 
counteracted, it can be placed as shown in s'. 
Station Z has a sounder, s'. 

I will now describe the operation of my sys 
tem. When at rest and the keys not de 
pressed, the terminal batteries, being opposed, 
practically neutralize each other. The arma 
ture-springs will resist any variations result 
ing from leakage. When no key is depressed. 
Let key K be depressed at station A. At once 
two independent and distinct circuits are cre 
ated, one from each terminal battery. The 
circuit of the home-battery is localized at sta 
tion. A by means of the circuit through 0 to q, 
passing through key K, as follows: From 0 to 
plug p through tWO Courses-first, through 
brancho, relay E, wire 0; thence through n, 
p, largest part of resistances of C; and, sec 
ondly, through o, Wire no p, and smaller part 
of resistances in C, through key K to q. Both 
circuits are in common. The circuit of the 
distant battery B is through line L, working 
all the instruments E' and E' in the main cir 
cuit to screw-post at i of relay at station A, 
and from i to plug p, through tWO courses 
first, through brallchi, relay E 0, wire , 
sounders m, and smaller part of resistances 
of C, to plug p; and, Secondly, from i through 
wire 20' n, and larger part of resistance-coils 
of C, to plug p. At p the branch currents 
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unite and pass through key K to q and ground 
G. The depression of the key at A completes 
the circuit of the battery at Z, and destroys the 
neutralization of currents theretofore existing. 
The armature of relay at Z is attracted and 
records message sent from A; but the neu 
tralization in relay E still continues, so that 
there is no record of the message sent. The 
plug p is so placed that the resistances from 
o to p through one branch, and from i to p 
through the other branch, bear an inverse 
ratio to the intensities of current in the re 
ceiving-instrument between 0 and i. The plug 
p in practice, however, should be placed so 
that there will be an excess of current from 
home-battery through 0, relay E, to i, equal to 
the amount of current produced by leakage 
when no key is depressed. If, now, while key 
Kis depressed, the key K" should be depressed 
at station Z, at once current of battery B be 
comes localized, and the balance at E de 
stroyed. That part of the current from B 
tending to move from 0 to i is now unopposed 
by current from B, tending to move from i to 
o, in consequence of its localization. The ar 
mature at E is therefore attracted and records 
signal from distant station by this withdrawal 
of the electric balance. 
The working at Way-station M is done in a 

similar Way, excepting this only, that the way 
station requires no main battery, as it uses 
the terminal batteries. M working with A 
will use battery at Z. 
I claim as my invention, and desire to se 

cure by Letters Patent 
1. The combination, with opposing terminal 

batteries, of a rheostatic balance, connected 
to the line on both sides of a receiving-instru 
ment and to the ground, substantially as set 
forth. 

2. In a duplex or multiple telegraph, the 
method of causing the relay at the sending 
station to be unaffected by the operations at 
that station, by using certain amounts of the 
currents of terminal opposing batteries to neu 
tralize each other, such amounts being con 
trolled by a rheostatic balance, substantially 
as and for the purpose set forth. 

3. The method of operating a duplex or mul 
tiple telegraph by arranging terminal batte 
ries opposed to each other, and localizing the 
battery at the sending station partly through 
the instrument at that station, and partly 
through a circuit outside of such instrument, 
the portion through the instrument being neu 
tralized, when necessary, by a portion of the 
current of the distant battery, the relations of 
these portions of one or both currents being 
determined by a rheostatic balance, and the 
signals at either terminal station being given 
by the withdrawal from such station of the 
current of the battery of the other station, 
substantially as described. 

4. In a duplex or multiple telegraph, as de 
scribed, the combination, with the main bat 
tery, receiving-instruments, and key, of the 
series of resistance-coils, for the purpose set 
forth. 

5. The combination, with the rheostatic 
balance, of the sounders, for the purpose of 
recording the sounder's own messages, and of 
counteracting the effect of the momentary cur 
rent in the receiving-instrument due to the 
static charge and discharge in long or buried 
lines at each movement of the key, substan 
tially as described. 

GEORGES DIN FREVILLE, 
Witnesses: 

WILLIAM Q. JUDGE, 
WILLIAM R. LEARN. 

  


