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To all whom it may concern:

Be it known that I, THOMAS A. EDISON of
Menlo Park, in the count} of Middlesex and
State of New J ersey, have invented a new
and useful Improvement in Telegraphy, (Case
No. 653,) of which the follomnn 1s a specifi-

cation.

The ordinary systems for cluplex and quad-

- ruplex telegraphy are operative only between

{O

I5

the terminal stations of a line, and hence

such lines have no way-stations.

The principal object I have in view is to
produce apparatus whereby duplex or quad-
ruplex transmission can be carried on be-
tween terminal stations at the same time that
the line may be operated as a way-line, the
two sets of signals being transmitted and re-

- celved snnulta,neous].y zmd without interfer-
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ence. 'This I accomplish by providing such
lines with my induction apparatus described
in employing transmitters and receivers of in-

duction impulses, and hereinafter referred to

as “induetion” apparatus, such apparatus be-
ing patentsissued tome,numbered 333,289and
333,290, a set of such apparatus bemfr located

in the main line at each terminal and way

station. The artificial lines are provided each
with one or more electro-magnets having an
inductive capacity equal to the magnets mld
induction-coils of the induction sets, in order
to preserve the balance mecessary.for the

proper operation of the duplex or quadruplex .

apparatus. The relays of the duplex or
quadruplex apparatus prove too sluggish in
their action to respond to the 1‘ap1d vibra-

tions produced by the induction-transmitters,

‘and hence the duplex or qu&druplex tmnsn

~ mission will not be interfered with.
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Since a duplex or quadruplex line is never

open, there does not exist the necessity for
providing condenser-shunts around keys in

order to preserve the continuity of the circuit

for the induction signals, as pointed out in

the applications referred to; but I have found
that special means are desir able or necessary

to prevent false sounds in the diaphragm re-
ceivers of the induction ..:z,ppm*atuS} dueto the

responding of such receivers to the extra vi-

brations produced by the duplex or quadru-
plex transmitting-instruments, and caused by
the vibration of the contacts. This difficulty
is especially present when the mduct}.on ap-

-

“paratus is used on quadruplex lines, the ex-
tra vibrations accompanying the reversals of
current produced on suchlines by the double-

eurrent transmitters of the quadruplex sets

having a particularly disturbing effect upon
the dchI)hl agm sounders.
can be avoided if the extra vibrations referred
to can be neutralized and the impulses of the
current-transmitters of the duplex or quad-
ruplex apparatus be converted into simple
waves or waves with a less namber of vibra-

‘tions than are required to produce sound.
T'his I accomplish by including in the current-

transmitter circuit at each end of the duplex
or quadruplex line, and before such line 1s di-

vided at the junction of the main and arti

fi-

cial lines, an electro-magnet, atd providing a

condenser-shunt around this electro-magnet
and the transmitter - contacts.
bined action of the electro-magnet and con-
denser the extra vibrations caused by the

rebound of the contacts are neutralized en-

or to a sufficient extent to prevent
false signals in the diaphragm recelvers of
the induction sets. ‘This device, when ap-
plied to duplex or quadruplex sets, prevents
inductive disturbances in telephones con-
nected with adjoining lines. This device is
only claimed Irerein in combination with the
other novel features described, 1t being
broadly covered by another appheation for
patent-of even date herewith. |

In the accompanying drawings, f01‘m111
part hereof, Figure 1 is 4 view, prmclpally in
diagram, showing the application of the in-
vention to a duplex line; Kig.
view of a quadruplex 1111e, one e11d of line be-

tirely,

ing alone shown; and Fig. 3, an elevation from

the rear side of the dlaphmnm sounder and
support with portions of the case removed to
show working parts.

Referring more particularly to Fig. 1, L L

‘represent the main line, and A A the ar tificial

lines.- Bis the current-transmitter of the du-
plex sets, and C the duplex relays. Three
stations are shown on the line—two terminal
stations 5 8" and a way-station S*. The du-

plex sets are atthe terminal stations, at which

are also phonoplex sets located in or con-

nected with the main line. At each of the one
or more way-stations on theline is also an in-
duetion set located in the line.

The induc-

This disturbance
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circuit-controlling device D.

tion sets have each a transmitier and receiver
of the induction signals. The transmitter 18
an induction-coil I, having its secondary cir-
cult directly in line, and having in its pri-
mary circuit a local battery a and a suitable
The receiver is
a diaphragm sounder R, located in
around an electro-magnet D in line, this shunt
including also a condenser ¢. Kach artificial
line A has one or more electro- magnets I,
cqual in induective capacity to the coils and
magnets of the induection sets in line. In the

o eireuit of each duplex-current transmitter B
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‘nected by a speed- 1"eduunb
- electriecmotor M, all these parts beingmounted

before that circuit divides into the main and
artificial lines is an electro-magnet F. A
shunt-circuit 1 2

is formed around magnet I
and transmitter B, which shunt includes a
condenser F’. These parts are for the. pur-
pose already explained.

In Ifig. 2 the same parts are shown in con-

‘nection with a quadruplex set, of which T."I
are the single and double current transmit-

ters,and G H the non-polarized and polarized
relays. The shunt 1 2 is formed around the
points of both transmitters.
sets transmit and receive Morse sienals by
rapid induetion impulses which do not affect

the relays of the duplex or quadruplex sets.

The diaphragm sounder is shown in detail
in Fig. 3. It is.an electro-motograph tele-

phone-receiver mounted on the outer end of
~an-arm I, which is pivoted at 1tsinner end to

a suitable support K. The c¢halk eylinder of

the motograph is on a spindle d, extending

to the inner end of arm I, where it IS con-

on arm I and turning therewith. The chalk

~c¢ylinder of the motograph is keptin constant

rotation by the electric motor, so that the 1n-

strument will be ready at all times torespond

to induction signals.
What 1 claim 1s—

1. The combination, with duplex or quad-
ruplex telegraph instruments and the main

line therefor, of telegraph-instruments em-

-ploying transmitters and receivers of induc-

L=

a shunt

The induction

oearing with an
cial lines, a magnet 1n

422 072

tion impulses located 1n said main. line for
permitting single transmission back and forth
over sald line without interference with the
duplex or quadruplex transmission, substan-
tlally as set forth.

The combination, with duplex or quad-

1"'upleﬁc telegraph mstruments and the line
therefor for duplex or quadruplex transmis-
sion between terminal stations, of telegraph-
instruments employing {ransmitters and Te-
ceivers of induection impulses located in said
line at terminal and way stations, substan-
tially as and for the purposes set forth.

3. The combination, with duplex or quad-

1"uplex telegraph instruments and the main
and artificial lines therefor, of teleﬂ*mph-m- |

strumentsemploying tmnbmltter% and receiv-
ers of induction 1mpulsem located in the main

‘line, and one or more balancing cleetro-mab—
nets in each artificial. hne substdntla,lly

set- forth.

4. The combination, with duplex ot quad-

ruplex telegraph. 1]115131"111116111‘3 and the main

line therefor, of telegraph-instruments em-

ploying transmitters and receivers of indue-

tion impulses located in:the main:line,:an
electro-magnet in each duplex or: quadruplex

_transnntter circuit, .and .a -condenser - shunt

around such magnet and the transmitter- 0011-

| t&ct%, substantmlly as set- forth.

5. The combination, with duplex or, quad-

ruplex- telegraph instruments and the main
and artificial lines therefor, of telegraph-in-
struments employing transmitters and recelv-

ers of induction impulses located in the main
line, balancing electro-magnets in the artifi-
each duplex .or.quad-
ruplex. transmitter circuit, and .a condenser-
shunt around each of such magnets and the
transmitter - contacts, sub&tantially -as .set
forth.

This specification signed and witnessed this

7th day of October, 1885

THOS. -A. ;-EDISON.
| Wﬁtn esses!
A, W. KIDDLE,
E. C. ROWLAND. ,
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