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To all whom it may concermn:

Beit knownthat we, ABNER M. ROSEBRUGH
and T. REEVE ROSEBRUGH, of the city of To-
ronto, county of York, Eblld Province of On-

g tario, Canada, have invented certain new and
useful Improvements in Telegraphy and Te-
lephony, of which the followmg 1S a specifi-
cation.

Ourinvention relatesto duplex or multiplex
telegraphy or telephony, whereby two or more
messages may be sent over the same line at
the same time without interference; and 1t con-
sists in the arrangements of circuits and 1n-
struments in the manner more particularly
hereinafter set forth, whereby secondary or
induced currents are sent toline, and the home
receiver is so connected as not to respond to
messages sent from the home transmitters, but
will respond to messages sent from the distant
station at the same time the home transmitter
is in operation, and in the combination of a
duplex secondary or induction system with an
ordinary Morse system.

In the accompanylng drawings, to more
clearly illustrate our invention, are shown
diagrammatically various connections and ar-
rangements of devices whereby the objects of
the invention may be attained, and which will
be referred to in detail hereinafter.

In Figure 1 wehave shown one of the sim-
plest forms of carrying out our invention,
wherein the arrangement 1s represented dia-
egrammatically. Inthe main line Liis placed a
transmitting - instrument, T, producing sec-
ondary or induced currents on the line, rep-
resented as the ordinary Blake or other tele-
phonic transmitter.
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line A. 1In each of these branches is placed a

40

resistance, N, and in the bridge-wire connect-

ing the branches is placed the receiving- 11:1
~strument, in this instance represented as

‘magneto-telephone receiver, R. Between the-

5 transmitter and receiver and the ground are
placed the electro-magnets M M, having ad-
justable cores, made adjustable by means of a
clamp or screw, which may be used in prop-
‘erly balancing the line. When the line is;

50 properly balanced, messages transmitted by

At a point, P, the line
is branched, one portion extending to the
‘distant station and the other to the artificial

the transmitter T, producing secondary or in-
duced currents, will not be heard at the home
receiver R, but will be heard at the distant re-
ceiver R’ in a manner well understood, and at
the same time messages transmitted from the
distant transmitter TV will be received at R.

In Fig. 2 we have shown asimilar arrange-
ment of lines; but instead of the resistances
N N and electro-magnets M M, to balance the
line, condensers C C, of low eepaelty are used;
and instead of a telephone transmitter a 1he0
tome, RA, and key K are used. The rheo-
tome i arranged so that the makes and breaks
in the primary circuit thereof will cause seec-
ondary or induced currents in the line-wire,
and when the key K is opened and closed
these secondary currents may be sent to line,
or not, as required to produce the desired sig-
nal at the distant station.

In Fig. 3 a similar arrangement is shown, 7o
wherein resistancesr » are used in the branches
forming part of the bridge - circuit, and con-
densers C C are used in the main and artificial
ground-lines. |

In Fig. 4 we have shown a manner of send-
1ng induced currents to line, wherein the line
Tforms part of the coil of both the transmit-
ter and receiver. In the circuit of the local
battery are placed electrodes of a transmit-
ter, ', which circuit forms the primary of a
double induction - coil, I, one of the second-
ary circuits of which is in the main line and
the other 18 connected to a coil upon the mag-
net of the home receiver. These circuits are
so arranged and proportioned that any varia-
tions in the primary circuit producing second-
ary or induced currents in the line will also
produce equal but opposed currents in the
compensating-circult,including one ofthe coils
of the receiver. Thus any message or signal
sent from the homestation by the transmitter
T will send induced currents over the nain
line I, through the coil ¢’ of the receiver, and
at the same time a similar induced current,
but of opposite direction, will be sent by the g5
second coil on the transmitter to the coil ¢” of
the receiver, so as to neutralize the effect ot
the outgemg current therein.

In Fig. 5 we have shown a similar arrange-
ment as that just described, wherein-a rheo- 100
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tome is employed to produce the secondary | phonic apparatus, with the small condenserin

currents, and the compensating-circult there-

from is connected to the coil ¢’ of the receiver, |

so as to neutralize the effects of the currents
in the main line in coil ¢

In Fig. 6 we have shown the combination of
the duplex secondary or induced current eir-
cult with an ordinary Morse line, constituting
a multiplex system. Toaccomplish this, the
induced-current line 1s arranged as heretofore
described, but 1nstead of going directly to the
distant station it is connected to the ordinary
Morse line by means of condensers SS’. These
condensers are preferably placed between the
bridge and the line, but may be between the
bridge and the ground. We have shownin the
drawings a simpleform ofthe Morsetelegraph,

“but any other form—as a duplex or quadru-
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plex—may beused in connection with the in-
duced-current apparatus without interference
therewith. Thus LB isthe battery; K,the key
R, the relay, and L the main line of one end of a
Morse line. S isa condenser in a branch line,

~one pole of which is connected with the Morse
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line and the other pole with the duplex in-
duced-current circuit, arranged as already
described. The condenser S prevents ‘‘eround-
ing?? of the Morse line, but allows the induced
current from the telephonic apparatus to go
to line. The induced currents are superim-

posed upon the Morse currents without inter-

terence. The currentsgenerated by the trans-
mitter T are received by the receiver R, while
the currents generated by the transmitter T
are received by the recetver R. The trans-
mitter may be a rheotome orit may be a mag-

- neto-electric generator,

40

- the Morse instruments and the point of junet-
The best
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‘than the condenser S-—say Six toone,or more—

When the duplex induced circuit is used in
this connection for speaking purposes, it is
necessary to place a condenser, S°, as shown in
Fig. 7, between the line and ground, and an
electro-magnet, M, is also interposed between

ure of the induced-current circuit.
results are obtained when the condenser §° in
this arrangement is of much greater capacity

and the magnet M in the main line should have

about two hundred ohms resistance.

denser, whleh latter neutralizes the induction

instruments. In some instances the condens-

ers S §° are placed in brldges around the mag-

net and key, as shown in Figs. 8, 9, and 10.

In Fig. 8 the telephonie apparatus, with a

small condenser, S, forms a bridge around the
electro-magnet 10 M while thelarge condenser
S® forms a bridge ar ‘ound the key and relay of
the main line,
less induction from parallel wires in the re-

ceiving-telephone, and the Morse system can-

be operated more rapidly.
In Fig. 9 the large condenser S* bridges the

key and relay of the Morse line, while the tele-

By this arrangement there is’

cireuit; is placed in a grounded branch line.

In Fig. 10 the telephonic apparatus bridges
the electro-magnet I M, while the large con-
denser 5°1s inserted 1n a ground-wire between
the electro-magnet and the key and relay.

70

By the use of large condensers S°, breaking -

the circuit by the key or other demce does not

affect the telephone-receiver inserted in the

line containing the small condenser S, as the
primary galvanic current is not of sufficient
tension to act inductively through the con-
denser to affect the telephone.

In Fig. 11 is shown the combination of the
compensating secondary-circuit system and
the Morse system. L is the Morse line, with
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the electro-magnet EM in cireuit between the -

Morse 1nstruments and the line..
mitter, with a double or eompensa,tmg coil, as
shown at I, Fig.5. R ¢ ¢ is a duplex receiv-
er; L B, the transmitter local battery, and S
a condenser of low capacity. Thelatterisin the
branch line with the compensating secondary-
circuit system, and may be inserted between
the apparatus and the line, or between the ap-

T isatrans-
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paratusand theground. A condenser, S? isin-

serted in a branch between the electro- magneb-

and the Morse instruments. The other end of
this line is grounded; but it may simply form

a bridge around the Morse Instruments, as

represented in Figs.8and 9. The receiver R;

95

having a compensatmg coil, is a duplex re-

ceiver, and works independently of and does

not affect the Morse system.

In connection with the combined seeonda,ry-

circuit-and the ordinary Morse line an arrange-
ment such as is shown in Fig. 12 is useful,

wherein an inductorium, I, is placed with one

of its coils in a bridge around the double-con-
tact key K, the other coil being part of a local
circuit whieh is opened and closed at d as the
key K is operated. Thelocal circuit, asshown,

is operated by the back contact of key K; but
this may be accomplished by an electro- mag-

| net, if thought desirable. One pole of the sec-

ondery is connected with the line between the

| key and the relay, while the other pole of the

{ secondary isconnected with one pole of the coit-
a long soft iron or steel core with a coil of-

This
magnet prevents the escape of the induced

~ currents to ground through the large con-

denser S*. The opposite pole of the condenser
goes to ground either through the main ba,t,tery

or by means of aseparate ground -wire. By this

arrangement induced currents of alternating

| polarity are sent to line 31mu1tane0usly with
on the line and prevents it interfering with the

the opening and closing of the main line by
the key K, thereby neutmhzmg the retum Or
static eharge of the line.

Other arrangements will readily suggest .

themselves to those skilled in the art, so that
it will be understood that we do not lumt our-
selves tothe precise arrangement shown or de-
scribed.
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Wehaveshownsome well-known and convein-

tional transmitting and receiving instruments;
but it is understood thatthey may be replaced

| by others without departing from our inven-

tion.
The messages or 8i gnals by means of 1nduce“’d
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currents may be sent in the form of speech or
any of the ordinary and well-known codes.
We do not herein claim the combination,
with a circeuilt containing operating-instru-
ments over which primary currents are sent,
of a secondary-current line-circuit over which

-induced-currents aresent and an induced com-

pensating-circuit, nor the combination, with
a primary or make-and-break signal-circuit,
of an inductorium one coil of which is in a
bridge around the transmitter, a local circuit
forming the other coil of the induetorium, and

a key for opening and closing both circuits,as

such are reserved for another application.

Having thus described our invention, what
we claim is— _

1. The combination, with a single electric
circuit, of means, substantially as described,
for sending Morse signals,and means, substan-
tially as described, for transmitting signals by
induced currents simultaneously in opposite
directions, as set forth. -

2. The combination, with a primary circuit

contalning a, transmltter of a secondary cir-
cuit goingto line and & bridge-circuit contaln-
Ing a receiver arranged to respond to signals
from the distant station only,and electrostatic
devicesarranged inthe branches of the brldge-
circuit and the ground-connections,asset forth.

3. The combination, with a telegra,ph Cir-
cult and means for sending Morse signals, of
secondary or induced currenttransmitting and
recelving devices connected to said cireuit,
with condensers arranged between and con-
necting said circuits, and electro-magnets, as
described, arranged in the telegraphic cirenit
for the purpose of controlling the secondary
circuits, substantially as described.

4. The combination, with a telegraphic eir-
cult and means for sendmcr Morse or similar
signals,of secondary or mduced carrent trans-
mitter and receiver devices connected to said
circuit, a condenser of great capacity in the
ground or bridge circuiv of the line,and a con-
denser of small capacity in the line between
the induced-current instruments and the main
line.

5. The combination, with a telegraphie eir-
cult and nmeans for sending Morse or similar

}

signals, of secondary or induced circuittrans- so
mitting and receiving devices connected to
such cireuit, condensers interposed between
said induced-current devices and the line, a
condenser 1n a ground or bridging circuit be-
tween the Morse and induced-current instru-
ments,and an electro-magnet of comparatively
high resistance, also in the line-circuit, sub-
stantially as described. |

6. The combination, with a telegraphic cir-
cult and means for sending Morse or similar 6o
signals, said ecircuit containing a magnet of
comparatively high resistance,of secondary or
1induced circuit transmitting and receiving de-
vices connected to such circuit, a condenser of
comparatively small cap‘lclty interposed be- 55
tween sald induced-current devices and the
line, and a condenser of greater capacity in
the ground or bridging circuit of the Morse in-
struments, substantially as described.

7. The combination, with a telegraphie cir-
cuit and means for sending Morse or similar
signals, of secondary or induced current trans-
mitter and receiver devices connected to said
circuit, a condenser of great capacity in the
ground or bridge circuit of the line,and a con-
denser of small capacity in the line between
the 1nduced-current Instruaments and the main
line.

8. The combmmtlon with a telegraphic cir-
cuit and means for sendmg Morse or similar
signals,of secondary or induced circait trans-
mitting and receiving devices connected to
such circuit, condensers interposed between
sald induced-current devices and the line, a
condenser in a ground or bridging circuit be-
tween the Morse and induced-current instru-
ments,and an electro-magnet of comparatively
high resistance, also in the line-cireuit, sub-
stanfially as described.

In testimony whereof we have signed our go
names to this specification in the presence of
two subscribing witnesses.

A. M. ROSEBRUGH.
T. k. ROSEBRUGH.
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Witnesses:
K. HERVEY JACKES,
IrREDK. LOUDON.
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