(No Model.) - -
- E. E. BACKTUS. .
COMPOSITE TELEGRAPHIC AND TELEPHONIC TRANSMISSION._

No. 553,605, ~ Patented Jan. 28, 1896.
N i ' N I ) )

Q| fle—TTR— [
b )R

1 Q
e —-h-{

ez

“ . %q ‘P&} . la, R '-
r_ F j@“
t———u|sjaln]ejat——or "‘ A\ R Q\\ . = [L—s]o]u]sa| . II

hq ﬂ—_-—]lli]i\lllll o ,_.1' [l ﬁ = o N - , HMI[IlE!I . - Hll
ﬂ_ 2 - | : S ] — '

P

J S
- Inventor:

= el ;@/ ) | | o dou_i;_ & /ﬁaw




UNITED STATES

PAaTENT OFFICE.

EDWARD K. BACKUS, OF NEW YORK, N.
' TELEPHONE AND TELEGRAPH COMPANY,

Y., ASSIGNOR TO THE AMERICAN

OF NEW YORK.

COMPOSITE TELEGRAPHIC AND TELEPHONIC TRANSMISSION.

SPECIFICATION forming part of Letters Patent No. 553,605, dated January 28, 1898.

Application filed June 17,1895, Serial No, 553,072,

(No model)

P — E— L . AR i

To all whom it nuay concerm.:

e 1t known that I, EDWARD L.
resuding at New York city, in the county of
New York and State of New York, have in-

5 vented certain Improvements in Composite
Telegraphic and Telephonic Transmission,
of which the following is a specification.

This invention relates to a system of com-

posite telegraphic and telephonic transmis-

S10M.

Composite transmission is the name now
technically assigned to systems in which tele-
graphic and telephonic messages are or may

IO

be transmitted simultaneously upon the same

15 Clreult.
The object of the invention 18, broadly, to
effect the more perfect practical operation,un-
der all working conditions, of the two classes
of transmission, and more particularly to so
20 counstruct and arrange the telegraphic appa-
ratus that while the independence of the tele-
graphic and telephonic signals is maintained
as effectually as heretofore discharges of static
accumulations from the line-conductor shall
25 not affect the relays or confuse or interfere
with the telegraphic signals, and to accom-
plish thisresultwithout detriment to the prac-
tical integrity and successful commercial op-
eration of the telephone circuit and appa-

30 ratus.

When a metallic or double-wire telephone-
circuit extends between any two stations, it 1s
well known that by associating therewith cer-
tain auxiliary appliances and conductors, and

35 by arranging these 1n a special manner, the
said (3110111‘0 can readily be adapted for the
transmission of telegraphic messages simul-
taneously with the telephonic messages for
which it was originally designed. In pursu-

40 ance of such methods, each of the two con-
ductors of the double-wire telephonic circuit
constitutes the main-line portion of an inde-
pendent earth-completed telegraphice circuit,
so that while one telephonic message 1s in

45 process of transmission over the two condue—
tors arranged in sequence to form the two
sides of an inductively neutral double-con-
ductortelephoniceircuit,two telegraphic mes-
sages may be sent over the said two condue-

so tors severally, each being arranged to form
a part of a different and independent carth-

o | | completed telegraphic circuit.
BACKUS,

graduating

Such an or-
oanization involves the application of con-
densers to the double-wire telephone-cireuit
and of suitable electromagnetic resistances or
choking-coils to each teleﬂraphlc circuit at
both ends thereof, these being placed at points
between the telewaphle apparatu% and the
junction of the telephone-apparatus connec-
tion. Thechoking-coils aresomade astooffer
a high impedance to the passage of vibratory
or wave c¢urrents; such as thoseinvolved inthe
transmission of speech, and they are here em-
:)loyed to oppose the passage of the voice-cur-
rents in the undesired direction of the tele-
oraphic apparatus, so that the said currents
shallnot beshort-circuited between the neigh-
boring earth terminals of the two main con-
ductors, and also to so modify and tone down
the Morse signals that they will not interfere
with or disturb the telephonic transmission.
An auxiliary condenser for each main con-
ductor is also supplied at each station, and is
connected in' a branch conductor which €x-
tends to earth from a point between the said
obstruction-coils and the telegraphic appara-
tus. They are so provided and placed for
the purpose of aiding the obstruction-coilsin
rand modifying the character of

the telegraphic currents, and they also assist
in neutralizing or absorbing the parasitic cur-
rents due to the dissipation of the static
charge of the line. This system, so far as I
have described it, is not new, and I find in
practice that while 1t is operative and com-

‘merclally successtul 1t is not wholly free from

defect, and that in 1t the neutralization orv
absorption of the said dissipative discharges
1s not complete, so that when the felegraphic
keys are closed there frequently ensues so
strong a back current, due to the discharge ot
the line, that the magnetism of the relays is
momentarily nullified and they are made lia-
ble to give untrustworthy and confused sig-
nals. Itis this practical imperfection that
my invention is designed to overcome.

To thisend theinvention consists in placing
at each telegraph-station a local compensat-
ing circuil, a repeating induction-coil, and a

cdlouble-wound relay, and in the association

of these clements with the telegraphic cir-

cuits of a composite system in sucha way that
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the main telegraphic cireunlt shall inelude be-

tween 1{s ]1111{%1011 with its auxihiary conden-
ser and ils terminal earth connection ono
winding of the repeating induaction-cotl and
one w mHmH nL tlw {lmmle u{mml el Ly, ﬂw

{.}i.].l(iri 1{.31 1} \xm_{lmg I.._}{Jn_lg :-.-,»{}q11&111._1.:11_1}* COMN-
nected in the short or loeal elosed compensa-
{ i_<.:;1_1'1_—{::i1'{31111‘ The two windings of the indue-
tion-coil are alike, as are also the two wind-
mgs ol Hm relay, and the connections of the
several windings are to be so made that the
discharees of the line acc 1111'1111;11‘10}'1% 1N Pans-
iny Hlmunl the line-helix of the induction-
coil will induce in its associated loealhelix a
current which, flowing in the compensation-
cirenit, will eireulate in the auxiliavy relay-
winding in the snme divection as does the le-
oitimate working curvrent, and which there-
fore will aid in maintaining the magnetism
<"}1" }w COTCR (Lo 1" } Hm cw{id wor ]{i?lf"' Q¥ '1‘1"@'_11’[:_.

___________ S1e
[0 1.]_1_(_5 d l_m.h_m_fg__;u CHLN _3111_. ;!,-ml .fl.pprfm111_1¢1.tel}-’
cqual thereto, it is evident that while the Iat-
ter tends to demagnetize the relay-core the
former will eqgu: 1]1\ tend to maintain the mag-
netization, and the action of each being (huf
nultlified M the other the relay-cores remain

entively under the control of the sending-key

o and are responsive to the presence and ab-

sence of the line-current alone.

it is of course true that the moment the
telegraphic key is closed and the battery-cur-
rent connected to the line the first 1impulse
through the line-winding of the induction-co1l
induecesan impulse of opposite sign 1n the sec-
ondary winding, which, passing to the short-
circuit relay-winding, tends to neutralize the
MY netizine effect upon the relayieores of the
hatter y-current; but I have found experi-
mentally that the time of such partial neu-
tralization as actually occurs 18 so lncompar-
ably small in comparison to the time required
to close and open a key that its effect upon
the telegraphic signals is Inappreciable, and
the same is true with respect to induction-
currents attributable to the opening of the
key and the consequent withdrawal of the
batter y-current.

The drawing which accompanies this Speci-

ficationis a dlflg_]_ am of a4 composite transmis-

sion system in which my invention 1s 1ncor-
porated.
In the drawing the terminal telegraph-sta-
tions A and D are united by the line conduc-
tor L7, and the telegraph-stations X Y by the

line conductor L? the said conductors at one

end having telegraphic terminal extensions
marked r eapedwehf . and d,while their simi-
lar extensions at the other end are marked b
and 7, all of which extensions connect with
an earth return at e, so that when associated

with their respective terminal extensions «

and b and d and f the two conductors L* and
L7 constitute separate and independent tele-
e T'he two conductors 17 and

1.2 form also the ontgoing and return condue-

tors of adouble-wire telephonie etrcuit L unit-
ing two telephone-stations P and Q and made
inductively complete by bridges I, including
condensers C, which brid 2{}5 connect with the
main conductors at points 2, 3, 4 and 5. Kach
bridege H is shown as cont nnmﬂ the receiv-
1ng- 10]01}]}0110 T and the k,{“*(_m]d.:uy winding
of the transmitter induction-coil I, the trans-
mitter 7 and its battery being included in the
primary winding of the said “coil.

In each of ’Lhe telegn 11}]1&, extensions «, O,
o and 7 is placed an electromagnetic rosist-
ance, choking-coil, or obstr uetmn coil D to
prey ent the short-cireuiting of the voice-cur-
rents and also to ﬂ'mdu.:m and ]110(]11*, {he
telegraphilce currents and thereby minimize
their disturbing
cirenit.  From the points 6 and 8 at the two
ends of I and 7 and 9 at the ends of I
branch eircuits /v lead to carth at e through
condensers ¢. These also aid in graduating
telegraphic s sienal-currents and alsoaidin the
INNOCUOUS (]l*a%lp.:ltll)‘ll oL static charges.

At each telegraph-station IL is the lllﬂ.lli_plﬁl-
lating-key, s its circuit-closing switeh, and &
its current-generator, a ‘-:,1111511;11{3 voltaic bat-
tery ordinarily being employed. Kach tele-
aoraphic station is also provided with a recelv-
ing-relay I3, which may controlalocal sounder-
circuit in a manner well understood and not
shown.

As will presently be made
relay R is double wound,
coil 17, together with a short loeal COMpPEn-
%ﬂll‘i] Q0 cirveuit /e, 1s also provided at each tele-

zph station. As all of the telegraph-sta-
fions ave alike, 1t will be sufficient to trace
but one of the extensgions leading through
them to earth.

I will trace the telegraph branch «, lecading
from the point 2 through the station A, and
then briefly describe the compensation-cir-
cuit /.

The branch ¢ starting at the junction 2 of

manifest, the

the telephone-loop passes by wire 10, through

the helix of the obstruction-coil D t(} G, where
it is joined by the condenser earth 1)1*1110]1 1,
then to wire 11, through one winding fa of the
induction-coil T2 to wire 12, w 111(111‘1{‘- 2° of the
relay R to wire 13, and ]J}T way either of the
key IC ov its cut-out switeh s and wire 14 to
the battery G, wire 15 and earth at e~

The compensating circuit £ is closed on it-
self and includes tlre wire % of the induction-
coil I* and the wire 2! of the relay R, com-
prising also the connecting-wires 10 and 17.

As already stated, the two windings of the
induction-coil I* are alilkke, and the one in the
compensation-circult is so connected with
the extra winding of the relay that when the
main line discharges through the sending-
station, producing
the main-line winding of the relay tending to
destroy the magnetism thereof, such dispo-
sition will be nullified and counteracted by
an impulse of induced current, developed by
the said back eurrent in the compensation-

action upon 1..114:—1 telephonic

and an induetion-

a Daclk current through
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circuit, and acting against its originating-
current in the 1*e1::1y—-<301ls so as to destroy,
or at all events to materially weaken and
abbreviate, the adverse cffects of the dis-
charge. Thus by such counteraction in the
relay R, the dissipation of the static charge
of the line, orits discharge through the relay,
is deprived of its harmful effects, and a com-
posite system of telegraphy and telephony is
ogreatly improved, and its opemmon mate-
1‘1&1137 facilitated.

I claim— -

1. The combination substantially as speci-
fied herein, of a telegraphic eircuit main line
constituting one conductor of a double wire
telephone circuit, with a double wire relay,
and an induetion coil, one winding of both
being serially included in the main circuit,
and the other winding of the said relay and
induection coil being joined up serially in a
short closed circuit; whereby the effects of
dissipative discharges passing from the line
to earth through one winding of the relay,
may be nullified by induced currents devel-
oped by such discharges and passing through
the other winding of the said relay. |

2. The combination with a telegraphic cir-
cuit main line constituting one conductor of a
double wire telephone circuit, and its tele-
oraphic relay included therein; of an indiie-
tion coil having one of ifts windings also 1in-
cluded in said main ecircuit, an auxiliary
winding for the said relay; and a compensa-
tion circuit containing the said auxiliary re-
lay winding, and the other winding of the said
induction 0011 substantially as and for the
purposes speelﬁed

In a system of composite telegraphic and
telephomc transmission,the combination with
two main telegraphic lines serving respect-

<2

ively as the two conductors of a double wire

telephoniccircuit; and the telegraphicinstru-
ment extensions of each main line, containing
the standard and appropriate impedance and
capacity; of an induction coil, and a double
wound relay, for each extension, both having
one of their helices or windings in circuit
with one anotherin the main conductor, and
their remaining helices or windings similarly
connected in a closed local circuit, in such
manner that a current induced in the local
circuit winding of the induction coil by a dis-
charge from the line will circulate in the local
circuit relay winding in a direction opposite
to that of the said discharge, substantially as
described. |

4. The combination with an earth com-
pleted telegraphic circuit main conductor con-
stituting one side of a double wire telephone
circuit, an obstruction coil included therein,
and a condenser branching to earth therefrom
at each telegraph station, and a relay located
between the said condenser branch and the
main earth terminal; of an induction coil
having one of its windings also in said main
circuit between the condenser branch and the
relay, an auxiliary winding for the said re-
lay,and a compensation circuit closed through
the said auxiliary relay winding, and the
other winding of the induction coil, substan-
tially as desembed and for the purposes set
forth.

In testimony whereof I have
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signed my

name to this specification, 1n the presence of

two subscribing witnesses, this 12th day of
June, 1895.
EDWARD E. BACKUS.
Witnesses:

ALFRED E. HOLCOMB,
ARTHUR A. MARSTERS.
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