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IMPROVEMENT IN DUPLEX TELEGRAPHS

. "'SpeéiﬁcatiOH.farn:g'ing,part_ﬁof 'Letters'PateIat-'No.fl36,874, dated _Marcli 18, 1873.

_To all wham -at may concern:
Be it known that I, JOSEPH B. STEARNS,
-of Boston, in the eounty of Suffolk, in the
State of Massachusetts, have 1nvented an I'm-
provement in Telegraph Apparatus, of whleh
the following is a specification: |

~This invention is an improvement upon the

o apparatus for the' simultaneous transmission

of two signals from opposite ends of the same
line-wire, patented by me June 2,1868, Nos.

18,547 and 18, 548; and consists in the eombl-_

| natlon of the elremt changing key described in
Letters Patent No. 78,548, with the form of re-
lay or receiving: 1nstruments and the arran ge
ment of resistances and circuits described in
Letters Patent No. 78,547, by which means
an apparatus is ebtamed of greater simplicity
and efficiency than either of those described
- in the above-mentioned patents
- The form of relay or receiving mstrument
~ described in Letters Patent No. 78,547 is so
~constructed that two currents of equal strength
entering the same neutralize each other’s ef-
fect, and is called a differential relay.
| The accompanying drawing forming part of
this speelﬁeatlon represents my invention,
Kigures 1, 2, 3, and 4 representing the con-
- struction- ot the circuit-changing key with va-
‘rious forms of differential relay.
In these ﬁgures A is the “ differential re-
lay.”? This is constructed of two coils of wire

- on each core, through which currents are

passed in oppesﬂse directions, which coils may
be wound side by side throughout their whole

length, so that the number of turns and lengths |

of wire of which the helices are formed shall
be equal, as in F1g 1, may be superimposed
upon eaeh other in the form of two concentric
cylinders, as in Fig. 2, which may be wound
in opposite directions, er S0 connected that the

. currents pass in epp0s1te directions, or may

be placed end to end, as in Figs. 3 and 4, K
18 the key, composed of two levers or springs,

@ and b; M B, the main battery; R, a rheostat-

or resnstanee (3011 having thesame er nearly the
same resistance as the line; and R/, a rheostat
or resistance-coil placed between the back

contact of the key and the earth, and having.

. the same or nearly the same resmtance as the
' battery |

_ .

(JASE B.

‘The conditions necessary for suecess in the

'double transmission ot signals on a single line-

| wire are, first, having the relay or receiving

|'

| magnet at’ eaeh station always in the ¢ireult on
the line; second, preventing the signals trans-

mitted from either station from affecting the

relay or receiving instrument at that station;
and, third, maintaining the resistance of the

hne always the same.

The manner in which these conditions are

fulfilled by this invention is shown in the fol-

lowing description of its construction and
mode of operation, reference bem g had to the

accompanying drawing. - |
As before stated, the relay or receiving mag N
net has two helices on each of its arms, through
which currents of opposite direction pass, and, .
therefore, when both of these helices are trav
ersed at 'the same time by currents of the

same strength, these currents neutralize each

other’s effect upon the cores of the magnet,
owing fo their difference in direction, and con-
se(;pJ.entl,j;r the magnet is not exelted

The key K is composed of two levers or

springs, a and b, the former being connected

with the battery M B, the latter with the earth
through a contact- stop, d. These levers or
springs. can be connected at their adjacent
ends by depressing the lever a, so as to bring
it in contact with the stop ¢ in the lever b, and
said stop ¢ is shorter than the stop d, so that
when connection is made with-1¢, 1t is before

connection is broken with d, as shown in

the drawing, and with the earth and, there-
fore, when currents from the battery are threwn
on the line by the said movementof the key, the

cirenit with the receiving instrument or relay
1is not broken, and it remains always in the

| circuit on the hne

On the depression of the lever a of the key -
in signaling, and the connection of the battery
with the lme a current passes through a ¢ b
to the point 0, where it divides, one portion
passing through one pair of hellces in one di-
rection to the lme the other portion passing
in the other dlreetlon through the other pair
of helices to the earth through a rheostat or

resistance-coil, having the same or nearly the

same res.1stance as the line. These currents,

being of similar strength but of opposite di-




- sistance-coil R,
~ other helix, and. , consequently, the balance be- | _
nect the hehces as shown in Fig. 4, in which
the course of the current to the rheostat or re-
sistance-coil is represented by the dotted ar-
rows as traversing the helices M N/, and the
course of the current to the line b the fulli DR
arrows, as traversing the helices M N B
‘What I claim as my invention, and desire =~
| to secure by Letters Patent of the Unlted: I
fStates,ls— B
1. The eembmatmn of the (,n:emt chan gmgi SRR
key K, composed of the levers a and b, or their .
eqmvalents the differential relay or reeelvmg R
Instrument, ‘and. the rheostats or resistance-
coils R R/ and their connections, substantlelly o
- fas and for the purpose as set forth. B
-2, The differential relay eempesed of the
coils M M/ N N/, connected as shown in Fig.4
of the dmwmg, as and for the purpose as set DS
- forth
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- rection, neutralize each other’s eﬁeet on the | line is maintained the same, whether the bat

B ;magnet and, consequently, it does not acquire
— polerlty, its ermeture 18 not attracted, and no |
- indication is given by the relay that e 31gne1

- has been transmitted to the dlstent station.

- When, however, a current is received from
~ the dlstent st.:ttlon it passes to the earth
- through only the. pmr of helices connected to
~ the line, and does not dw:i.de at the point o,

S0 as. to affect the other pair of helices, on ac- .
| them are of the same strength for the reason
that twoare nearerthe extremitiesof the cores;

count of the resistance of the rheostet or Tre-
placed in the circuit of the

tween the attreetwe forces of the two sets of

. eoils is: destroyed either by neutralizing the
- current in one set of helices when the home
~ station is sending on account of the difference
~ in direction, or by affecting one set of helices
- only when the home station is not sending,

~ and therefore the magnet will be excﬂ:ed andé |
B the armature attracted. |
. Thus it will be seen that the rela,v or receiv-
o mcr instrument at one station is affected onl y
AR by the currents transmitted from the other sta-
- tion, and is not affected by the currents trans-
R mltted from the ‘station where it is situated;
. and therefore, as the respective relays or re-
~ ceiving instruments at each station, though

- always in the circuit, respond only to the cur- |
. rents transmitted from the opposite station, |
- both stations are able to receive and transmit

. simultaneously on a single wire. A smallrheo-
- statorresistance-coil having the sameor nearly
~ the same resistance asthe battery M B is placed

~ between the back contact-stop d of the key K |
~and the earth, and thus the resistance of the |

N N/,

| tery be connected or dlsemmeeted

~Fig. 3 represents a modification or form of

the differential relay, in which,instead of wind-

1 1n g each core with wires side bv side or of su-
perimposing the helices one upon the other,
‘they are placed end to end as shown at M M/

In this form, hewever the helices will =
not all exert the same attractwe force, not-

withstanding that the currents which traverse

and therefore, to prevent this in equality, I con-
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