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UNITED STATES

PaTENT OFFICE.

CHARLES L. BUCKINGHAM, OF ELIZABETH, NEW JERSEY, ASSIGNOR TO THE
WESTERN UNION TELEGRAPH COMPANY, OF NEW YORK, N. Y.

DUPLEX TELEGRAPH.

SPECIFICATION forming part of Letters Patent No. 253,154, dated January 31, 1882,

Application filed December 27, 1881,

To all whom it may concern :

Be it known that I, CHARLES L. BUGLI\*G
TAM, of Elizabeth, county of Union, and State
of New Jersey, have invented a new and use-

5 fal Improvement in Telegraphy, of which the
following is a description, reference being had
to the accomp’mymgdmwmos forming apart
herewith.

My invention is applicable to differential

10 systems of telegrapby for the simultaneous
transmission of messages upon a single linein
opposite directions, and has for its special ob-
Jject the neutralization, in the receiving-instru-
ments of duplex, quadruplex, or sextuplex te-

15 legraphy, of disturbing effects due to staticin-
duction upon the main line; and to this end I
employ ateachstation anormally-closed bridge
or branch conductor to join the main and arti-
ficial lines. The bridge or branch conductor

20 is normally closed through a contact-point and
the armature of an electro-magnet, and the po-
sition of said armature, whether to open or
close the bridge, depends upon the currents
which are transmitted by the keys of the home

25 and distant stations. Where only signals are
being sent from the home station the bridge
remains closed, and from this fact equal
strengths of current will low through thetwo
oppositely-wound coils of the home receiving-

30 relay, both while the main line is receiving its
inductive charge and thereafter, during the
continuance of a signal, and after the main
line has received its full induective charge.

It is well understood in the art of duplex

35 telegraphy that in a differential duplex, while
the main line is receiving its inductive charge,
a stronger current will low through the main-
line coil than through the oppositely-wound
coil in the artificial circuit, and that the dif-

40 ferential receiving-relay will respond to give a
false signal. The bridge, however, which I
employ effects a complete balance of currents
sent through them from the home station. IFol-
lowing each signal that is sent from the home

45 stationsisa quick static orinductive discharge
from the main line in a direction opposite to
that of the current of eharge. The direction
of the current of inductive discharge -is such
as to tend to cause the bridge to be broken.

so However, the armature of the bridge is so ad-

{(No model.)

justed that the Lridge will practically remain
unbroken from the effects of said inductive
discharge, and it will distribuate itself, in pass-
ing to earth, equally through the two oppo-
sxtely wound coils of the receiving-relay, and 55
no false signal will follow. While the bridge
will not ' be broken by a quick inductive dis-
charge from the main line, a battery-current
sent from a distant station suofficiently pro-
longed to produce a signal at the home station 6o
will cause the bridge to be opened and remain
open during the signal, wherefore the current
will only pass through one coil of the home
receiving-relay, and a signal will be given.
By this means the main-line inductive charge 65
and discharge produce neutral effects upon re-
ceiving-relays when signals are sent from the
same stations, and this end is accomplished
without the necessity of adjustment to change
the electro-static capacity of an artifieial line 4o
to balance the highly variable inductive con-
dition of the main line.

I will now explain my invention by reference
to the accompanying drawings.

Figure 1 represents an ordinary duplex sys- 73
tem in which the bridge at each station is
broken by means of an ordinary differential
electro - magnet whose coils are in the main
and artificial lines, respectively. TIig.2shows
a modified means for breaking the bridge-con- 8o
ductor, which consists of a polarized relay
whose coil is in the main line alone.

In Fig. 1, A and B represent two distant
sta‘uonswnwd by a main line, L.

M and ‘M’ are two main-line batteries ar- 8g
ranged to oppose each other when simulta-
neously connected to line. In all other re-
spects the devices of station B are identical
with those of station A, and a description of
apparatus of one station will suffice for that go
of both.

Ris an ordinary differential receiving-relay,
having oppositely-wound coils x and y, form-
ing parts, respectively, of the main and artifi-
cial circuits; and ¢ is its-armature-tongue.

K is an ordinary transmitter-key, though in
practice a continuity-preserving one is prefer-
able.

T is a resistance placed in the artificial eir-
cuit, equal in amount to the- main-line resist- roo
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ance. The artificial line is connected to earth
at E2

S is a differential electro-magnet, altogether
similar in general respects to relay R, its coils
2 and « being oppositely wounnd and forming
parts of the main and artificial lines.

2 and 3are points in the main and artificial
lines joined with a bridge or branch conductor
of very low resistance, which is usually closed
through armature « and stop b.

#is a small rheostat for establishing a proper
proportion of resistances between points 1 and
2 and1 and 3. When K is depressed the cur-
rent of battery M divides at point 1, one por-
tion passing through eoils # and 2 and the
other through coils y and w of the relay R and
electro-magnet S.  When the two portions of
the current thus divided are equal, the electro-
maguetic effects of « and y are neutral, also
those of z and 7 ; but owing to the greater ca-
pacity of the main than the artificial line for a
static charge, the currebt from M at the be-
ginning of each signal will, if there be no com-
pensating device, be stronger through coils x
and 2 of the main line than through coils y and
20 of the artificial circuit. However, if points
2 and 3 be connected by a bridge which is
normally closed, it is obvious that until such
bridge is broken the current flowing through
coil # must equal that passing through y, even
if the current which flows to the main line from
point 2 is much greater than that flowing over
the artificial line from point 3 to Ii% Primarily,
therefore, owing to the normally-closed bridge
joining points 2 and 3, the current of M will
be divided equally through the coils 2 and y;
but while the bridge causes an equal division
of current between coils x and y, more current
at the same time will flow through coil z than
1w, whereby S will become magnetic and tend to
attractits armature. However, if S be slightly
slaggish and armature @ properly adjusted,
the bridge will not be broken until the main
line will have received its inductive charge.
After the line has received its inductive charge
the current from M will divide itself at 1 equal-
1y, and it will be immaterial should the bridge
be momentarily broken.

When theresistance of the bridge, compared
with that of either z or y, is praectically zero
and resistances of # and y are equal, it will be
observed that at the moment of charging the
main line, when more current is flowing into
said main line than to the artificial cireuit, a
current, will be set up in the bridge from 3 to-
ward 2, and that the division of current at
point 1 will be equal through # and y. The
removal of battery M after sending each sig-
nal is accompanied by a static discharge op-
posite in direction to the corresponding cur-
rent of charge. The current of static dis-
charge, which would otherwise pass through
only coil # of the differential relay R, divides
equallyat point 2,0ne portion passing to earth
by coil yand the other by the oppositely-wound
coil o, whereby the effects of static discharge
are neutral upon the receiving-relay. As the

static discharge from the line passes through
only one coil of S it will tend to break the
bridge; but by a proper construction of Sand
adjustment of a the bridge will not be broken
before a complete discharge can occur.

While the static discharge of the main line
is not sufficient to cause the bridge to be bro-
ken, a sofficiently prolonged current from a
distant station to make a telegraphic charac-
ter will attract armature @ and retain it duar-
ing the time of the signal, and the current will
thereby pass wholly through coil = to effect a
signal. If the batteries M and M’ are both si-
multaneously upon the line and battery M be
then removed, the accompanying static dis-
charge will not neutralize itself by passing
through both eoils # and ¥, as the bridges are
broken at both stations when both batteries
are to line, and as the bridge at station A so
remainsbroken when Misremoved. The static
discharge under this condition takes place
wholly through z;. but this will produce no
false signal by attracting ¢, as ¢ is already at-
tracted from the agency of the closed key at
the distant station. The static discharge will
therefore only conspire to hold ¢ in its proper
position.

I will now describe my modification illus-
trated in Fig. 2.

S is a relay having a polarized core and a
polarized armature-tongue, a, for the purpose
of breaking and closing the bridge-condactor
joining points 2 and 3, the functions of which
are fully set forth in the description of Fig. 1.
The coil of S is in the main line, and when no
current is flowing through said coil the po-
larized armature a is repelled, as the magnet-
ism of @ and the adjoining end of S are of like
polarity—say positive. 'When a carrent is sent
from M the armature is more strongly repelled,

‘as the direction of the current is such as to in-

duce positive magnetism in the end of core 8
facing @ ; but when a current is received from
a distant station to effect a signal the armature
will no longer be repelled, but the magnetism
of the core will be reversed, the armature will
be attracted, the bridge will be broken, and a
signal received. The retractile force of the
armature, however, is so adjusted as not to be
materially moved by the static discharge from
the line, though its direction be the same as
a current giving a signal. By means of the
polar circuit-breaker the bridge cannot by any
possibility be broken when the line is receiving
its inductive charge, as its action is wholly in-
dependent of the currentof the artificial line.
However strong and prolonged the effect of
static charge, polar armature a will not be
moved, and equality of current strength in coils
x and y will remain unchanged.

This application is a division of that filed by
me June 16, 1881, and I do not desire to claim
herein the method of rendering the receiving
relay or relays of a telegraph system for simul-
taneous transmission in opposite directions in-
sensible to the effects of the inductive charge
and discharge of the main line, consisting in
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causing Doth the inductive charge and dis-
charge respectively to be divided through
the transmitting - instrument before passing
through said instrument, toavoid false signals;
nor do I herein claim anything claimed in said
application filed June 16, 1881.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a telegraph system for simultaneous
transmission in opposite directions, the com-
bination, substantially as specified, at each
station of the main line, an artificial line, a
differential receiving-instrument, an electro-
magnet, and a bridge-conductor joining the
main and artificial lines, which is opened and
closed by the agency of said electro-magnet.

2. In combination with a duplex-telegraph
line, an artificial circuit, a differential receiv-

- ing-relay, a normally-closed bridge or branch

20

25

conductor, and an electro-magnetic cireuit-
breaker whose armature is adjusted to be in-
sensible to the static discharge from the line,
but which is actunated by a sufficiently pro-
longed current from a distant station to make

a signal whereby the static discharge will pass

to earth through both coils of the differential
relay, while a prolonged signal-current sent
from a distant station will cause the bridge-
conductor to be broken.

3. The combination, substantially as speci-
fied, of a main and artificial line, differential
relay R, polarized circuit-breaker S, and a nor-
mally-closed bridge whichis broken and closed
by means of said circuit-breaker S. _

4. In combination with a duplex-telegraph
line, an artificial circuit, a differential receiv-
ing-relay, a bridge or branch conductor con-
necting the main and artificial lines, and means
for opening and closing said bridge, whereby
sald bridge may be closed to cause an equal
division of current between the two oppositely-
wound coils of the receiving-relay, both at the
time of inductive charge and discharge of the
main line, snbstantially as specified.

Executed by me this 22d day of December,

1881, .
CHARLES L. BUCKINGHAM.,
‘Witnesses:
JOHN C. SANDERS,
. WM. ARNOUX.
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