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To all whom it may concern: 
Be it known that I, GEORGE B. PREsooTT, 

of the city of New York, in the county and 
State of New York, have invented certain new 
and useful Improvements in Quadruplex Tel 
egraphs; and I do hereby declare that the 
following is a full, clear, and exact descrip 
tion thereof, which will enable others skilled 
in the art to which it appertains to make and 
use the same, reference being had to the ac 
companying drawings, and to the letters of 
reference marked thereon, which form a part of this specification. 
My invention relates to that class of quad 

ruplex telegraphs in which two receiving-in 
struments are employed at each terminal sta 
tion, One being operated by changes in the 
polarity of the line-current without reference 
to its strength, and the other by changes in 
the strength of the current without reference 
to its polarity. 
My improvement consists in the peculiar 

construction and arrangement of a differential 
receiving-instrument, operated by changes in 
the strength of the current, in combination 
with a condenser, which is charged and dis 
charged by the current traversing the bridge 
Wire, by means of which combination the mu 
tilation of the signals upon this instrument, 
resulting from the reversal of the polarity of 
the line-current, which has hitherto formed a 
serious obstacle in working long lines, is more effectually prevented. 

In the accompanying drawing, P represents 
a polarized relay or receiving - instrument, 
which is operated solely by changes in the 
polarity of the current, and R represents a 
neutral relay, which is operated solely by 
changes in the strength of the current. In 
some instances this relay is also provided with 
a polarized armature. The main magnet of 
the receiving-instrument R is provided with 
two equal and opposing helices, in n, prefera 
bly arranged in the manner shown in the 
drawing, although the precise arrangement is 
not very material. The rheostats or resist 
ances A and B, which form the first and sec 
ond sides of the bridge, are preferably made 
equal to each other, and this being the case 
the resistance X should, of course, be made 

equal to the resistance of the line. When the 
respective resistances are thus arranged the 
bridge-wire 3 5, polarized receiving-instru 
ment P, and condenser C will be in a neutral 
position in respect to outgoing currents. 
The receiving - instrument R is provided 

with an auxiliary magnet, r, which acts upon 
the same armature-lever with the main mag 
net in n. This auxiliary magnet is inserted 
in a wire, 7, which is connected to the bridge 
wire 35, and through which the condenser C 
is charged and discharged. The charging 
and discharging of the condenser is effected 
as usual, by means of a rheostat, D, placed in 
the bridge-wire between the point of junction 
of the wire 7 and that of the wire 8, which is 
attached to the opposite pole of the condenser. 
The outgoing currents, without regard 

to their strength or polarity, pass over the 
wire 1 to the point 2, where they divide into 
two equal portions, one portion going to line 
by way of A, 3, m, and 4, and the other to 
earth by way of B, 5, n, X, and 6. The 
bridge-wire 3 5, being neutral in respect to 
outgoing currents, the instrument P will not 
be affected, nor will the instrument R, for the 
reason that the currents traversing the op 
posing helices n n are necessarily equal to 
each other. 
For the purposes of this explanation it is 

only necessary to take into consideration the 
effects of such incoming currents as are of 
sufficient strength to actuate the receiving-. 
instrument R. In my arrangement the full 
strength of the incoming current, whatever 
may be its polarity, passes, unopposed, 
through the helix in of the instrument R, 
and thence to the point 3, where it divides, 
one portion going to earth by Way of A, 2, 
and , another portion by way of 5, B, 2, and 
1, and the remainder by way of 5 through the 
other coil n of the receiving-instrument R, (its 
direction now being such as to assist the ac 
tion of the other helix m.) and thence through 
the rheostat X to the earth. The incoming 
current traversing the bridge-wire from 3 to 
5, being partially obstructed by the rheostat 
D, a portion of it flows through the wire 7 and 
charges the contlenser C. 

If, now, the polarity of the current upon 
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the line be suddenly reversed for the purpose 
of operating the polarized receiving-instru 
ment P, the armature of the instrument R. 
tends to fall off momentarily while the change 
of polarity is taking place, but this action is 
prevented by the discharge of the condenser 
O through the wire 7, which occurs at the 
same instant, and, acting upon the auxiliary 
magnet r, retains the armature-lever a in its 
place. 

I am aware that it is not new to place a re 
ceiving-instrument, operated by changes in 
the strength of current in the bridge-wire, in 
combination with an auxiliary magnet, a 
condenser, and a rheostat; nor is it new to 
make use of a differential magnet placed in 
the circuit of the main and artificial line, in 
stead of in the bridge-wire, in combination 
with another receiving-instrument placed in 
the bridge-wire. I believe it, however, to be 
both new and important to substitute a differ 
ential receiving-instrument in the circuit of 
both the main and artificial lines for the re 
ceiving-instrument heretofore placed in the 
bridge-wire, and to combine there with an 
auxiliary magnet actuated by the charge or 
discharge of a condenser connected to the 
bridge-wire, as I am thereby enabled to util 
ize the entire strength of the incoming cur 
rent, and obtain at least double the effective 
Working margin from a given strength of cur 
rent passing over the line, without sacrificing 

any of the advantages heretofore derived frotri 
placing this portion of the apparatus in the 
bridge-wire. By the use of my improvement 
it, therefore, becomes possible to work the 
euadruplex apparatus over lines of greater 
length than has hitherto been the case. 

I claim as my invention 
1. A receiving-instrument composed of a 

differential magnet whose opposing coils are 
respectively included in the circuit of the 
main and of the artificial line, in combination 
with an auxiliary magnet, so arranged as to 
be operated by the charge or discharge of a 
condenser. 

2. A receiving-instrument provided with 
two electro-magnets acting upon the same 
armature-lever, one a differential magnet, 
whose opposing coils are respectively included 
in the circuit of the main and of the artificial 
line, and the other so arranged as to be actu 
ated by the charge or discharge of a con 
denser, in combination with a rheostat in 
serted in the bridge-wire, to effect the charg 
ing of said condenser, substantially as and 
for the purpose herein specified. 

In testimony that I claim the foregoing I 
have hereunto affixed my signature in the 
presence of two witnesses, 

GEORGE BARTLETT PRESCOTT. 
Witnesses: 

H. M. HAIGH, 
E. W. GRIFFITH. 

  


