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 To all whom it May CONCern :

Be it known that I, J. MILTON STEARNS, JT.,

of the city of Brooklvn in the county of Kings

and State of New York have invented an Im-

5 provement in Telegmph Y, nf which the follow-
1ng 18 a specification.

mitting messages both ways at the same time

~ 10 on one wire or single electric 011:{31111: but it

alsohasreference tn multiplex telegraphm gand
optional transmission, or ability at one ex-

- tremity of a single wire to signal and trans-
. mit to any one of many lines or circuits which

15 may be connected to or at the other extremity
of said single wire, or work on the same prin-
ciple at the said point of junction or extremity
of said single wire any particular electro- mag-

net.
20  The object of my invention is to utilize for

the specific purposes specified the common |

instruments now in use, and to save time and
expense; and the novelty consists in duplex
telegraph and multiplex telegraph set up with
25 common Instruments in use, and a duplex per-

fectly adapted for local StdthI}S at will with-

~out interfering with the ordinary instruments,
all of which tend to cheapen telegraph mter-

- course.
30 Inthedrawings, Figurelis a plan of my in-

218 a diagram of arrangement in which thn
systeln shown in I'ig. 1is adapted to the trans-
mission of twelve messages over three wires.
35 Each of the pairs of relays in the multiplex
- system controls a local circuit and sounder,
(not shown in Kig. 2,) as in the case of the du-
plex shown in Fig. 1, and operates in precisely
the same way, one of said relays having a for-
40 ward contact and the other a back contact.
Let there be two terminal stations, XY, con-
nected by a single wire or condnetor L, over
which it is demred to establish a dnplez SYS-
_ tem of telegraphy. At each of said stations
45 18 provided a line-battery, N, sufficient to work
the line in the usual manner Hach of said
1on8 18 provided with two relays, A and B,

{f»}y, M, local battery K, and sounder J. One
ofsuch relays,, A, 80 prowded 1s what is called

] toward its poles.

vention adapted to duplex telegraphing. Fig.

The other of such relays, B,
1s what 1s known as a ‘¢ back-contact relay.,”
or making contact for a local cirenit when its
armature is from or not attracted toward its ¢
poles. The line-battery N of the station being
properly set up and connected in series, either

- My invention relates pal ticularly to what is | pole may be, but for convenience of (1escrlptlon

known as ‘“duplex telegraphing?” or trans-

L willsay its zine pole is, connected to the earth
by wire L/, either direct or with the common 6o
connection tor earth of other instruments.
The copper pole of said battery is connected
to the anvil of an ordinary telegraph-key, M,

and the key is connected to one of the terml-_

nals or screw-cups of the back-contact relay 6;
B. Theremaining screw-cup or terminal of said
back-contact relay is conunected to one termi-
nal of secrew-cup of the forward-contact relay

A, and the other terminal or serew-cup of said |
forward-contact relay is connected to earth at 4o
G- throngh such resistance as may be required,
accordmg to the length and character of the
line. On short lines none is necessary. The
line-wire L is connected to the conductor join-
ing the two relays, or between said relays at 73
any point. ‘I’he sounder J on one serew-cup

or terminal 1s connected to the loeal battery K
by wire I on one side direct. The other con-
nection from the other terminal or screw-cup
of sald sounder passes through both the for- 8o
ward and back contact-points of the said re-
spective relays to the other side of sald local
battery.

The apparatus of the other station, Y, is ar-
ranged precisely like the one above descllbed 85
and the line-wire connected in the same rela-
tive place—to wit, between the two relays of
such station.

The operation is as follows: The: appamtns
being arranged as specified, each main bat- go

tery N having zine poles to ground, and both

keys M Dbeing open, no currents of any kind
traverse the line or apparatus. Now close the
key M at X station. Both relays A B at X
station draw up their armatures, and the cur- gg
rent from battery N, passing throngh the key
M, passes through both relays A B to the
ground G beyond It will now be seen that,
as the local contact F D of the back- cnntact |
relay B is drawn apart or broken Dbefore the

5o a ‘“‘forward- cnnmet relay,” making contact for | front contact E C of the same local carrent or

a local circuit when its armatuare is attracted

circuit is made, the local circuit is never formed

LCQ
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through the sounder J, and consequently 16
remains silent, no m‘ttte,r how violently the

kkey be wmked but a part of the current

passes down the line L to station Y from the
divide between the two relays A B, At Y
key M is supposed to be open. Itsonlypath is
~ through the forward-contact relay A -at ¥ sta-

tion to earth G. This canses that relay to op-

erate its contact-points Ik C, and as the back-

contact relay B has no magnetism or current
in it, the other contact, I 1), of the local eircuit
at Y 1s already made, and the full local circult
being made on the forward-contact relay A,
the armature of Y sounder J 1s drawn up
and instantly responds to X key. Thus we
see that operating X key keeps its own. sound-
er still, while the other or Y sounder re-
sponds, "and this with Y key open. Now shut
Y key. This draws up both its relays. A B,
the forward and back contacts, and ifs own
sounder or local circuit 18 not formed for the
reasons stated in relation to the artangemerit
before. The operation of the sending-key at

IO

20

X station opposes the battery-carrent in the

25 back-contact relay B-at Y station and demag-
- - netizes it. It falls on and off with the opera-
tion of the sending-key M and works the sound-
~er J, since the front contact on the other relay,

A, remains drawn up. Hence it appears that

working X key causes Y sounder to go whether
Y key 1s open or shut. If keys at both sta-
tions were both shut at exactly the same in-
stant of time, it 1s obvious that the opposed

currents would cause the back-contact relays |

toremaindemagnetized. Theforward-contact
relays would draw up and the sounders would
both respond—rthat is, they would attract their
armatures and produce a sound. Suppose we
are sending to opposite station, its key being
closed—that 1s, we are working 1its sounder
with the back-contact relay-points thrown off.
Now let the oppositeor Y station suddenly open
its key while the levers of the back-contact re-
lay B are just beginning to move back to make
signal.
be to hasten the back-contact relay on its jour-

35

40

45

ney, there now being no current at all in if,

As the forward-contact relay A is not in action
at all, opening the key will cause it to fall
back, provided the key at the other Y station
1S open.
duced. If the other key 1s open, the resultant
eftect of the two 1s to break the sounder or lo-
cal circuit, as it ought to be, when the opposite
key is open,and the break is a point,not a line,
as 1n the case of the malke. |

It 1s impossible to contrive any shifting of
the keys that would cause the sounders to trip
- over each other, since 1n every position they
60 seem to help each other out. Suppose key at
Y station is being shut, and before that car-
rent has time to draw up the relays at home
or complete the signal at the other station
the other key at X Statlou is suddenly closed,
~ 65 a false signal would not be made., The pom-
tion is one that would not occur probably once

Lt
a1

It is obvious that the only effect will -

I shut, no effect or motion is pro-

‘malin or line wires.

station are of -different powers.
line-wire of keys 1 is really

'but 16 Works on an entirely different prmclple
=.fr0m that herein described, and I Ll"tlﬂl noth |
;ing therein shown or descubed |

in a week; but still it is a possible position.

The clasmg of one key draws up the relays at

home and the forward-contact relay at the
distant station. Now, while the relay-levers 7o-
are in transition, in that infinitesimal period
of time the other key is suddenly shut. The
effect will be to throw the back-contact relay
back and help draw up the front contact,
and the signal is made by the responding of 75
the sounder. In short, the sudden closing of
the opposite key merely helps a signalin tran-
sition to completion in a shorter time, but
with no change of form. |

To adapt my invention to multiplex teleﬂ
raphy I merely couple up the apparatus shown
in Fig. 1 with one or more sets of the same
kind as shown in Fig. 2, in which there are
six sending-keys -at each station and three
The working of the whole
simply depends on keeping the relay-springs
adjusted, as-the batteries of each key at one
The actual
f the three line-
The actual lines of keys 2 and 3 are

&o

wires. Qo

‘really two of the line-wires, and of keys 4, 9,

and 6 only one of the line-wires. Anynumber
of keys may be arranged in such an apparatus,
adding such addltwnal main or line wires as
become necessary; but it is evident that there
are enormous facilities to be had by such an

95

| apparatus, for with twelve line-wires one hun-

dred and fifty-six messages may be transmit-
ted over the wires at the same instant. '

1 do not confine myself to any particular
arrangement, of wires, relays, sounders, &c.,
since my invention has reference, broadly, to
duplex and multiplex telegraphy and repeat-

ers when arranged for use with front and back

contact relays, and without the use of any aux-
iliary complicated mechanism, as heretofore
used.

I am aware of Thompson"' patent, No.
195,055, for quadruplex telegraph, of 1877 4

10§

H:zwmﬂ now described my invention, what

I claim as new, and desire to secure by Let-

ters Patent, 1“‘,—— 115

1. Te]egraphlc apparatus for tmnsmltttmg

two messages over a single wire, consisting of

the usnal line- wire, main battemes, keys, local
circuits, sounders, and their batteries, com-
bined with two relays capable of making or
breaking the same local circuit, one of said
relays bem provided with a front - contact
point and the other with a back-contact point,
substantially as and for the purpose specified.
2. In a duplex or multiplex telegraph, the
line wire or wires, main batteries, keys, sound-
ers, local circuits, and local batteries, combined
with two relays located at each of the eu"‘!f

125

L
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each line-wire, and at the eonnection or }
tion of wires connected with two or mo;

sald line-wires, one of said relays being ;3r0-
vided with a front contact and the other with
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a back eontaet the armatures ef each pair of | front-contact relay and a back-contact relay,

said relays werkmg in a local circuit, the back-
contact relay always breaking the local circult
before the front contact relay makes it, unless
said relays are rendered inactive by demag
netization, so that the sounders in said local
circaits shall respond correctly to any action
of the keys, in the manner and for the purpose
specified. -
3. In a duplex telegraph the eembmatleu,
with line-wire, 1ts batterles, and key at either
end of said line, of two relays located at each
station in circuit with the line-wire, and pro-
vided respectively with front and back con-
tact points, the actions of which are regulated
by the currents in the line-wire and govern
the local circuits and cause the sounders to
respond correctly to the opposite key, snbstan-
tially in the manner and for the purpose set
forth.
4. In a system ef duplex telegraphy, the

line-wire, bettery, and key, combined with a |

said relays being connected together by a con-
ductor, which, in turn, is connected to the line- 23
wire between the rela,ys, the front and back
contact points being in circuit with the sounder
and local battery, substantially as shown and
described.

5. In a system of telegraphy, the eombma- 30
tion, with the regular line-wire, its batteries,
and key, of a front-contact 1eley, and a back-
contact relay, said relays operating on a Sin-
gle local eir cuit for the purpose of controlling
the action of the sounder, and allowing mes- 35
sages to be sent over the wire in one or both
directions at the same time, as and for the pur-
pose specified.

In testimony of which mventlou I he1eunt0

set my hand.
J. MILTON STEARNS, JR.
W1tnesses | |
GEo. H. SONNEBORN,
| JAMESF DOYLE.
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