S . 2 Sheets--Sheet 1,
J. B. STEARNS. S -

R - Duplex Telegraphs . .

NOL.]36,87_3. S PatentedMarch18 1873,

o AV ERLot | B
o /é%é‘ /%W .-

A PHOTO-LITHOGRAPHIL: CO. N. ¥4 ASBORNES PROCESS)




| .' | L o . . 2 ShBBtS-fShBB‘tQ.‘
J. B. STEARNS. -~ ﬁ

o 'NL0.13~6,873. e ' ~ Patented March 18, 1873._"-""*

M

. AM. PHOTO-LITHOSRAPHIC CO N.Y. {(OSBORNES PRUCESS.)
. ' I o _ ) .. L . . ’




- : :UNITJED STATES I'

PATENTEOFFICEu '

 JOSEPH B. STEARNS, OF BOSTON, MASSACHUSETTS.

M p_RQV_EMENT.I.N DUPLEX TELEGRAPHS.

- Sp_oo_‘iﬁ.oot_'ionhforﬁ;ing part of Lottero Patont No., 136;5735 dated March 18{15‘73"'. |

To all whom @t may concern:
‘Be it known that I, JOSEPH B. STEARNS, of

. -Boston in the oounty of Suffolk, Stato of
| Massachusetts have invented a new and use-

ful Improvement in Tolegmph Apparatus, of
which the following is a specification :
This invention relates-to apparatus for the

“simultaneous transmlsswn of two sign als from

opposite ends of the same line-wire; and con-

sists in the combination, with said appdratuo,

of a series of helices of 'wire s0 arranged and
connected that they provent the effects on the
relay or other receiving instrument at the send-
ing station due to the ‘“static induction” or
‘“charge” of the line, both when the line is
connected with the ba,ttory and when the bat-
tery is disconnected and the line put to earth.

The accompanying drawing forming part of’

this specification represents my invention, in
which drawing Figures 1. , 2y and 3 show plans

~ for oonneotmg and arran gm o the helices.

In these figures, A is the relay; m m/, its
coils; K, the key, composed of two lev ers, a

~and b tho latter hawm g on it the contact-stops

¢ and d; C, the series of colls; R, a rheostat
or resmta,nce -coll; M B, the mam battery ;

‘and 1, the line.

Yor the purpose of more clearly explaining

- my invention, I will first proceed to describe

a form of douhlo -transmitting apparatus, se-

~ lecting for that purpose that patented by me

June 2, 1868, and numbered 78,547 . This ap-

paratus is shown in the drawing.

The conditions necessary for success in the

~ double transmission of signals are, first, hav-

ing each relay at either station always : in the
circuit on the line; second, preventing the

transmission of currents from either station
- from affecting the relay at that station ; and,
~ third, maintaining the resistance of the 11116

.ctlwa;ys the same.

These conditions are fulfilled as follows in.

the apparatus to be desombod The relay or
receiving magnet A 1s composed of two coils,
m m/, wound In opposite directions upon the
same core, 80 that when currents of equal
duration amd strength pass through both coils
at the same time the magnetic effect of one
is neutralized by that of the other, and the
armature of therelay is not attraoted When
the circuit is closed at the key in the frans-

mission of signals, the current passes from the.

| main 'battely- M B through the lever.a and

stop ¢ to the point o, where it divides, one por-

tion passing through one coll, m, to tho line,

the other portion passing through the other |
coil, m/, in the other direction to the earth
through a rheostat or resistance-coil, R, hay-
ing the same or nearly the same resistance as
the line. Aseach coilis traversed at the same
time by a current of the same strength, but
of opposite direction, the magnetic effects of
each are neutralized, the one by the other, and
consequently the ar mature of the relay is not
attracted and no signal 1s given; but when a
current is transmitted irom the distant station
1t passes through only the coil m of the relay,
and not through the coil m/, on account of the
resistance between that coil and the earth,

the balance between the magnetic forces of

the two coils is disturbed, and the armature
of the relay is attracted and a sighal given..
It is thus seen that the relay at one station is
affected only by the currents transmitted from

the other statlon and not by the currents

transmitted from the station where 1t 1s situ-
ated; and consequently both stations are ena-

‘bled to send simultaneously,the respective re-
‘lays at each station, though always in the
“¢lrcuit, responding 101115T to the (,urreut from

the 013]161 station. | |
I will now proceed to explain my mventlon
It is a well-known phenomernon in the opera-
tion of the electric telegraph that asubmarine,
subterranean, or long land line of telegraph
acquires by induction, when connected with a

"battery, a charge of electricity, known as the

“gtatic charge.” This charge has been found
in telegraphing an impediment to the proper
transmission of sighals, for the reason that

when the line is connected with the battery

a portion of the current is absorbed in charg-
ing the line, and therefore said current does
not have sufficient strength to make a signal
until the charge has been given, causing & re-
tardation of the signals, and when the batter y
is disconnected and the line put to earth the
discharge of the static charge causes a return
current in an opposite dir eotlon to the curr ent
from the battery. |

~ In the duplex System these effects of the
static charge are serious obtacles to successful
working, for the reason that the retardation
referred to, when the line 1s connected with the
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... . ...t stroyed, the relay-armature is attracted, and |

. a‘false signal” is given; and when the bat- |

tery is disconnected and the line put to earth, |
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not disturbed and a false signal is prevented;
and which helices, when the relay is discon-
nected from the battery and the line put to

earth, give, in becoming demagnetized, a re-

turn current of the same or nearly the same
strength as the return current from the line,
neutralizing its effect, and again preventing
the disturbance of the balance and the conse-

with a branch or compensating circuit, where-
by the ettect of static induction upon the re-
celving relay or instrument is counteracted,
substantially as and for the purpose herein
specified. |
JOSEPH B. STEARNS.
Witnesses: |
-~ W. A. HAYES, Jr.,
A. L. HAYES.
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