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70 all whom it may concern:

Be it known that I, Haxey B. Stoxg, a
citizen of the United States, and a resident
of Providence, in the county of Providence
and State of Rhode Isl: and, have invented
a new and useful Improvement in Telephone
Systems, of which the following is a speci-
ication.

My mvention relates to telephony and its
object is to provide a telephone system
wherein the receiver at a stdtlon will be un-
affected by the operation of a transmitter
at the same station.

In carrying out my invention I employ
a veceiving cireuit which includes an electro-
responsive device, such as a telephone re-
celver of an ordmarv sub station set or a
veceiver of a repeating set or an oscillation
detector of a wireless telephone set, and
one of the wmdmos of a traﬂsiomm the
windings of which are conductively con-
nected; a transmitting cireuit assocmted
with said receiving eircuit and including
the other winding of said tr ansformer; and
a transmitter ds\,ouateu directly or indi-
Leatlv with said transmitting civenit and ar-

ranged to vary a suitable source of energy
in accordance th the sound waves accom-
panying articulate speech; and I may em-
ploy suitable means for 1e0uh*1no the in-
ductive effect between the v mndmm of said
The main line in tle case of
wire telephony or the antenna in the case
of wireless telephony may be associated di-
rectly or 'indirecﬂy with said receiving cir-
cuit. The arrangement of circenits above
briefiy described may be employed in teleph-
oy 1n a number of ways some of which
are hereinafter set forth and all of which
depend npon the fact ‘rhqt the receiver or
other electro- responsive device is rendered
irmmune from disturbance by loc al transmit-
ting currents.

My invention will be explained in counec-
tion with the drawings which accompany

which show in diagram various circuit ar-
rangements whereby the above mentioned
object may be carried into ef’fect.

In the drawings—Higures 1 to 7 inclu-
sive show Lelephon(, repeater svstuns em-
bodying my invention. TFigs. 8 to 10 inclu-
sive show local-battery anti-side-tone SER
tems embodying my invention. Fig. 12
shows the application of my invention to a
composite signaling system.  Figs. 13 to 15
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Serial No. 499,276.

23, 1909,

; luclusive show the application of my inven-

tion to an anti-side-tone wireless telephone
system. Iig. 16 shows a wire-wireless tele-
phone repeater system cmbodymo my in-
vention. Iigs. 11 and 17 show the applica-
tion of my invention to a common- -battery
anti-side-tone system.

Figs. 1 and 8 have been introduced to show
the buanest forms of my invention. The
more practical forms thereof are illustrated
in the other figures.

In Figs. 1 and 8, 1, 2
of a transformer which
counected at the point ¥ which may be a
binding post. In Fig. 1 the receiving cir-
cuit comprises the winding 1 and the re-
peater-receiver 5, and the fra ansmitting ely-
cuit includes the other winding 2, the bat-
tery 4 and the repeater-transmitter 6. In
Fig. 8 the receiving circuit includes the
winding 1 and the receiver R, and the trans-
mitting cireuit includes the Winding 2, the
battelv 4 and the transmifter T. In Fig. 1,
which represents a wire telephone repeater
system, the transmitter 6 is actuated by the
receiver 5. In Fig. 8 which vepresents a
local-battery anti-sicle-tone system, the trans-
mitter T 1s operated in the usual way by the
subscriber and is of course independent of
the receiver R.

The windings 1, 2 are shown in the pres-
ent instance as wound in the same direction,
although it will be understood that it is nec-
essary only that they should be arranged to
produce opposite magnetic effects. A num-
ber of means may be employed for regulat-
ing the inductive effect between the wind-
ings 1, 2, such as means for varying the
nunber of turns of one of the coils or for
varying thelr relative position, a variable re-
sistance conuected in shunt around one
winding, a non-magnetic conducting tube in-
serted between the windings and the core on
which they are wound, etc., all of which are

ave the windings
are conductively

- well known in the art and require no further
and form a part of this Qpeuhcqtmn and |

description helem I prefer however to em-
ploy the core 3 which 1s adjustable with re-
spect to said windings tor the purpose of
varying or regulating the inductive effect
between the same, when the said windings
are uged in wire telephone systems, When
my invention is applied to wireless teleph-
ony the core shown at 3" in Figs. 13 to 16

inclusive may be made by embed dlDO finely 13

comminuted iron in a dielectric mafr 1x such

as mixture of beeswax and rosin in the man-
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ner well known in the art of wireless teleg-
raphy, or preferably the windings are ar-
ranged to be relatively movable. )

T he circuit arrangements shown in Figs. 1
and 8 may be connected with the main line
by means of the binding posts P P’. )

The operation of the systems shown in
Figs. 1 and 8, which is substantially the
same as that of the systems illustrated i the
other figures, is as follows: In the case of
Fig. 1 the incoming current impressed upon
the system at the points P P’ energizes the
repeater-receiver 5 which in turn actuates
the repeater-transmitter 6 and causes pulsa-
tions of current from the battery 4 to pass
out over the line, these pulsations being of
much larger amplitude than those of the in-
coming current which initiate the action of
the repeater - receiver. By suitable adjust-
ment of the inductive effect between the
windings 1, 2, as by the adjustment of the
core 3, the effect of the variable component
of the current from the battery 4 on the re-
peater-receiver is counteracted, the magnetic
effect of such variable component in the
winding 2 counteracting or neutralizing in
whole or in part the effect thereof in the
winding 1, and thereby the repeater system
is prevented from continuous operation com-
monly known as™“singing.”

The operation of the system shown in
Fig. 8 is the same as that above described in
connection with Fig. 1 with the exception
that the pulsations of battery current are
created by the operator speaking into the
transmitter T. By the counteraction of the
variable component of these battery pulsa-
tions on the receiver R, the latter remains
quiet .while the operator is speaking,—in
other words, the “side-tone ™ usually created
in a receiver by speaking into the trans-
mitter associated therewith is eliminated.

It will be obvious that the arrangement of
the windings 1, 2 is such that their inductive
effect will not prevent the incoming currents
from acting upon the receiver R or upon the
repeater-receiver 5 inasmuch as that portion
of said currents which passes into the trans-
mitter circuit and through the winding 2 de-
velops in the winding 1 currents fowing
through said winding 1 in the same direc-
tion as the incoming currents; and that said
arrangement is such as to counteract the va-
riations of potential impressed upon the
point P by the locally-developed transmit-
ting currents.

Inasmuch as the variable component only
of the current in the transmitting circuit

causes “singing” in a repeater system or

“gide-tones” in an ordinary set, the steady
flow of current in said circuit through the
receiving cireuit may be prevented 1n any
suitable manner as by including a condenser
in series with said receiving circuit -or by
connecting the transmitter and battery in a

940,746

circuit separate from the transmitting cir-
cuit and inductively related thereto. Ix-
amples of such use of a condenser are shown
in Figs. 7, 11 and 12, and the inductive as-
sociation of the transmitter and battery with
the transmitting circuit is shown in Ifigs. 2
to 6 inclusive and in Figs. 9 and 10.

In Fig. 2 the transmitter 6" is included in
series with the battery 4’ and the winding 8
of a repeating coil, the other winding 9 of
which forms part of the transmitting cireuit
and is connected in series with the winding
2. In Fig. 9 the transmitter T’ is con-
nected 1in series with the battery 4" and the
winding 8 and the latter is inductively re-
lated with the winding 9 of the transmitting
circuit.

The preferred arrangement is shown in
Figs. 8 and 10 in which the transmitting
and receiving circuits, which are connected
to the binding posts P P’ are not connected
directly with the main line but are induct-
ively associated therewith through the in-
termediary of the transformer, the windings
of which are shown at 10, 11, the former be-
ing connected to the binding posts P P’ and
the latter to the binding posts Q Q’ to which
the main line may be connected. The ad-
vantage of the systems shown in Figs. 3 and
10 over those hereinbefore described is that
the winding 10 provides a continuously
closed circuit for the apparatus connected
to the binding posts P P” and thereby ren-
ders the same less sensitive to changes in ex-
ternal conditions.

One way in which the system shown in
Fig. 3 may be connected with the main line
is shown m Fig. 4 in which S 8’ represent
terminal stations and 11’ a winding simi-
Iar to the winding 11. The winding 10 is
inductively related to the windings 11 11’
which are connected serially with the two
sides of the main line respectively and serve
to maintain the balance of the latter. When
the repeater system is serially connected
with the main line through the transformer
or repeating coil 10, 11, 11/, the variations
of current developed in the line by the op-
eration of the distant transmitter will be
intensified.

Another way in which the apparatus above
described may be connected with the main
line is shown in Fig. 5 in which the system
illustrated in Fig. 2 is bridged across said
main line at a point between the stations
5 8’. When the repeater system is bridged
across the main line or connected in shunt
therewith as shown in Fig. 5, the variations
in potential between the points P P’ pro-
duced by the operation of the distant trans-
mitter will be intensified.

A third method of applying my invention
is shown in Fig. 6 in which E; W represent
all-metallic normally-closed main lines in-
cluding the windings 11, 11, respectively,
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each of which is inductively related with one
of the coils 10, 10’ connected with the repeater
system. When a repeater system is connect-
ed in series or in shunt with a main line in
the manner shown in Figs. 4 and 5, a cer-
tain portion of the energy of the line passes
{rom one section to the other without assist-
ing in the operation of the repeater-receiver.
systems are
connected in the manner shown in Fig. 6,
the two sections ¥, W will work recipr (‘callv

and none of the energy of one can pass to
ihe other without imparting energy to one
of the repeater-rveceivers. [n the system
shown in Fig. 6, as in those abm'e described,
the differential transformer 1, 2 2 protects the
repeater-receiver 5 from the effect of pulsa-
tions from the battery 4”7 and the trans-
former 17, 27 protects the repea ter- receiver
3" from the effect of pulsations from the
hattery 4.

Fig. 7 shows the application of my in-
vention to a repeater sygtem Jocated at the
subscriber’s sub-station 1n a common-h ﬂtLel\'
svmtun having a central source of energy 4"
and repeatmg coils I, 1. The subscriber’s
set ig shown in the present instance as com-
prising the condenser 12, bell 13, hook-
switeh 14, repeating coil 15, and transmitter
T,. 16 represents a condenser, the funection
of which has already been described. 'The
system shown in Fig. 7 is designed eQL)eciaHV
for long- di%t ance transmission and its oper-
ation is as follows: When the hoole-switch
is raised, incoming currents will energize the
repeater-recelver 5 thereby actuating the ve-
seater - transmitter 67 and cre atmo pulsa-
tions in the currvent of the battery 477 hich
i turn actuate the local receiver R. Cur-
rent pulsations of the said source 4”77 niti-
acted by speaking into the transmitter T,
energize the repeater-receiver 5 thereby ac-
tuating the repeater-transmitter 6" and caus-
ing Impulses of the central source of energy
to be impressed upon the main line and ac-
tuate the veceiver at the distant station.
The incoming current pulsations even al-
though too weak to operate effectively the
focal receiver R, will actuate the repeater-
receiver § sufficiently to caunse the repeater-
transmitter 6’ to develop pulsations in the
current of the local source which ave of sufii-
cient amplitude to operate the local receiver
R. The vepeater-receiver 5 is rendered in-
dependﬂn‘t of such rveinforced pulsations
produced by the operation of the repeater-
{ransmitter §” by means of the transformer
1.2 and its adjustable core 3.

In Fig. 11 T have shown two ways in
which my invention may be applied to a
common-battery system for preventing side-
tones. The condenser 16 prev ents the &teadv
flow of current through the receiver R in
both cases. The transmitter T which is
connected in series with the winding 2 and

to one side of the main line creates pulsa-
tions of the common battery current, the ef-
fect of which on the receiver R is neutral-
ized by the windings 1, 2 as above explained.
The transmitter T777 which is connected in
series with both windings 1, 2 and to one
side of the line creates pulsations of com-
mon-battery current, the effect of which on
the receiver R is neutralized by said wind-
ings.

Afother way of preventing side tones in a
common-battery system is shown in Fig. 17
wherein the receiver R is bridged across the
line through the intermediary of the trans-
former 44, 45 and the transmitter
nected between one side of the line and a
point between the terminals of the winding
44, The pulsations pr ocmced by the trans-
mitter in the current cf the (euu‘ll battery
4" flow through the winding 44 in o pposite
directions and their effect apon the winding
45 and the receiver R is therefore neutral-
ized. The condenser 16" may be employed
as shown to exclude the steady flow of cur-
rent from the winding 44.

In Fig. 12, which repre esenls a_po rtion of
a compoqte signaling systen, 17 is a tele-

oraph key, 18 the source of telegr: aph cur-
1ent. and 19 a relay, all connected in series
with the winding 2 and vwith the main line.
20 is a condenser and 21 represents a cowm-
plete telephone set ineluding a transmitter,
a recelver (md a source of energy. The con-
denser and telephone set ave connected in
series with the winding I and with the main
line. In composite signaling systems as usu-
ally constructed, the teley >hone ringing-cur-
rent tends to actuate the telemaph relay and
the telegraph signaling-current tends to op-
erate the telephone receiver. A condenser
usually is employed to exclude the telegraph
current from the telephone branch and an
inductance coil to exclude the telephone cur-
rent from the telegraph b '-‘n(h In the
present instance these functions are per-
formed by the condenser 20 and the traus-
former 1, 2, respectively, and additional se-
curity against interference between the tele-
ompn dnd telephone branches. especially in-
terference with the telephone branch by the
telegraph current, is afforded by ‘he purtic-
ular ar‘moement of the windings 1, 2, by
means of which the effect of the teleora >h
transmitter currents on the tele hone ve-
ceiver is counteracted.

In Fig. 13, I have shown the application
of my invention to an anti-side-tone wireless
telewhonc system. 21 represents an antenna
connected fo the bmdmg posts I P’ ot an
arrangement of civcuits similay to that
shown in Fig. 9 with the exception that the
electro- 10\;)011«1\'9 device which it is desired
to protect from the currvents in the trans-
mitting eireuit is an oscillation detector D
and with the further exception that the

Tiv 18 con- ¢
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4
windings 17, 2’/ and the core 3’/ are con-
structed to meet the requirements of high
frequency working. 83 is a potentiometer
and 34 a telephone receiver connected with
the oscillation detector and constituting the
usual local circuit. 22 is a condenser which
may be employed to tune the circuit which
includes the oscillation detector. 8”7, 9" are
the windings of a transformer associating
the antenna with any suitable source of high
frequency current, such for example as the
so called “singing-arc” circuit including
the arc 24, condenser 25, and primary 8”".
27 is a source of direct current connected
with the arc through the resistance or in-
ductance 26 and transmitter 28. It will be
understood of course that any suitable
source of high frequency current may be
employed.

In Fig. 14 the antenna is connected to the
binding posts € Q’ of an arrangement of
circuits similar to that shown in Fig. 10
with the exceptions above noted in the de-
scription of Fig. 18 and of the still further
exception that the transformer 10”7 117 is
designed to meet the requirements of high
frequency working.

The high frequency current impressed

upon the transformer 8, 97 in ¥Figs. 13 and'

14, will create electrical oscillations in the
antenna, but will not affect the detector D
or its associated telephone receiver 34 be-
cause of the neutralization of the effect on
said detector of the transmitting current by
the transformer 177, 2.
late the inductive effect between the wind-
ings of said transformer I prefer to vary
their relative position although the commi-
nuted iron core 3" above described may be
employed.

In Ifig. 15 the high frequency oscillations
are impressed upon the antenna by the auto-
transformer 30, 32. The primary 30 is con-
nected in series with the winding 2"/, and the
civcuit which includes the auxiliary coil 31,
inductively associated with the auto-trans-
former, the condenser 29 and the detector
D, is connected in series with the winding
1”7, In this case the high frequency trans-
mitting currents are neutralized with re-
spect to the detector D by means of the
transformer 177, 27 and the auxiliary coil
31 in a manner that will be obvious.

In Tig. 16 I have shown the application
of my invention to a system whereby a wire-
less telephone system may be operated by a
wire telephone system and a wire telephone
system by a wireless telephone system. In
this particular instance I have shown the
adaptation of the wire-telephone repeater
system illustrated in Fig. 6 to a wire-to-wire-
less system, W in both cases representing a

wire-telephone trunk line and ¥ in Fig. 16 |
representing a wireless telephone system into
which the wire system W may repeat and

In order to regu-

940,746

which in turn may repeat into the wire sys-
tem W. 477/ represents a high frequency
source such as the source shown in Fig. 13,
connected in series with the transmitter 67/,
Telephone pulsations impressed upon the
system W at a distant station pass through
the winding 1 and actuate the repeater-ve-
ceiver 5/ thereby causing the repeater-trans-
mitter 6’ to vary the high frequency cur-
rent in accordance with said pulsations and
thereby impress upon the antenna through
the transformers 8’7, 9" and 10”’, 11”” high
frequency current similarly modified or
varied. The transformer 17/, 2" protects the
detector D in the manner hereinbefore de-
scribed from the effect of said high fre-
quency current. Electromagnetic waves im-
pinging upon the antenna from a distant
transmitting station create = oscillations
which actuate the detector and the repeater-
receiver 3, the latter in turn causes the re-
peater-transmitter 6” to create pulsations in
the current of the battery 4/, and these pul-
sations are sent out over the line W by
means of the transformers 8, 9 and 107, 11",
By means of the transformer 1, 2, with its
adjustable core 3 the repeater-receiver. 5’ is
protected from the effect of the said battery
pulsations sent over the system W.

It will be understood that the particular
embodiments of my invention herein specific-
ally described for the purpose of more fully
explaining the principle thereof may be sub-
jected to a wide range of variation without
departing from said principle. The several
means for regulating the inductive effect be-
tween the windings of the transformer, al-
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though often convenient and in fact essen- .

tial when my invention is used in lines the
conditions of which are not constant, are
nevertheless unnecessary when my invention
is used in lines the conditions of which are
not variable. In such case the transformer
coils may be designed with respect to the
line to which they are to be connected and
no such regulating means will be required.

I claim:

1. In a signaling system, the combination
with a circuit including an electro-respon-
sive device and one of the windings of a
transformer, of a transmitting circuit asso-
ciated with said circuit and including the
other winding of said transformer, said
windings being conductively connected, a
signaling device and source of energy asso-
ciated with said transmitting circuit, and
means for regulating the inductive effect be-
tween said windings.

2. In a telephone system, a receiving cir-
cuit Including a receiver and one of the

. windings of a transformer, a transmitting
. circult assoclated with said receiving circuit

and including the other winding of said
transformer, said windings being conduct-
ively connected, a transmitter and source of
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energy associated with said tis nsm]ttma Ciy-
cmt. and means for regulating the mduchw
effect between said v'mdln%

3. In a telephone system:, a receiving cir-
cuit mchuLnu a recelver and one of the

Vnmmm of a transformer, a h‘Ul%Hl]ﬂ'an
(Llcm* aocmt od with said receiv ing cirenit
and including the ofhuc winding of eaid

transformer, Qzud windings bemo LOIldﬂLt—
ively c'mnected, a tlapsAn]tter and source of
energy associated with said transmitting cir-
cuif, and a core for said windings aujust(m
with respect thereto.

4. In a telephone syste
cuit including a recel\ei
windings of a transformer,
cirenit assoelated with said veceiv ing cix cuit
and incinding the other winding of said
transformer, said windings bemg ondnc‘t~
ively conﬂocted. a transmifter and soaree o,
eIergy i cmfed with said transmitting cir-
cuit, means for regulating the induective ef—
fect between said Wmdmos, and a line eir-
cuit associated with said receiving and trans-
mitting cirenits.

5. In a telephione system, a receiving cir-
cuit 11‘0111dm<> a recelver and one of the
windings of a transformer, a tr ansmitting
eircuit associated with said receiving urcmt
and wclnding the other winding of said
rransformer, said windings bomo conduct-
ively connected, a fransm tter and source of
EHergy : wsociated with said tr ansmitting civ-
cmi. means for regulating the mductne ef-
fect between said WmdeH a closed cireuit
conductively connected with said transmit-
ting and veceiving circuits and a line circuit
associated with said closed cireuit.

6. In a telephone system, a receiving cir-
cuit nnhl(nno a rveceiver and one of the
windings of a transformer, a transmitting
cireuit associated with said receiving cireuit
and lneluding the other winding “of said
transformer, the said windings bemo con-
duet? wh‘mnnected,a transmitter and source
of energy associated with said transmitting
cireuif, means for regulating the 1nduc’me
effect between said windings, a closed cir-
cuit conductively cmmected with said trans-
mitting and receiving cirenits and a line cir-

n, a recelving cir-
and one of the
a tra}mmttmo

cuit 111(111((1\911* velated to said closed cir
cuit.
7. 1n a telephone gystem, a receiving cir-

cuit ineluding a receiver and one of the
\"il\c 1ngs of a transformmer. a tr msmxttmo
cireuit asscciated with said receiving civeuit
and including the other winding of said
transformer, the said windings being con-
ductively connected, a ty ansmitfer and sonrce
of energy a cmted with said transmitting
circuit. means for regulating the induetive
effect between said Wlndmgs, a line circuit
and means associating said transmitting and
receiving cireuits serially with said line cir-
cuit at a poznt between the terminal stations.

!

i

|

fively

i

8. In a telephone system, a receiving cir-
cuit including a receiver and one of the
W mumos of a transformer, a transmitting
clrcuit associated with said veceiving cireuit
and including the other winding of said
transformer, Said windings b(xmo conduet-
onneeted. a transmitter and souvee of
energy associated with said transmitting cir-
uut means for regulating the inductive ef-
feet DLetween said w indings, a line cireuit
and a transformer lm*\‘mo three coils, one
coil being conductively c"nnecml to said
frapsmitting and receiving circuits and the
other two 1‘Dmo connected in series with the
two sides of the line cirveuit, respectively.

9. In a signaling system, “the combination
with a cirenit mc]udmo an electro-respon-
sive device and one of the windings of a
transforimer, of a {ransmitting circuit asso-
ciated with said circuit and mcludmo the
other winding of said transformer, said
windings being conductively connected at
both temnn‘ﬂs. a signaling device and a
source of energy associated with said trans-
mlitmo cireuit.

10. 11 a telephone system, a receiving civ-
cuit including a receiver and one of the
windings of a transformer, a transmitting
civenit associated with said receiving circuit
and including the other winding "of said
transformer, said indings being condue-
tively eonnected at both terminals, and a
transmitter and source of enersy associated
with said transmitting circuit.

11. In a telephone SVstem, a receiving cir-
cuit including a rveceiver and one of the
windings of a transformer, a transmitting
circnlt associated with said receiving cireunit
and including the other winding of said
transforimer, said windings being conduct-
ively connected at both terminals, a trans-
mitter and source of energy associated with

said transmitting cireuit. and a line cireuit
associated with said receiving and trans-
mitting circuits.

12. In a telephone system, a receiving cir-
cuit including a receiver and one of the
windings of a transformer, a transmitting
circuit associated with sald receiving civenit
and including the other winding of said
transformer, said windings being conduct-
ively connected at both terminals, a trans-
mitter and source of energy associated with
said transmitting civeuit, a closed civeunit
conductively connected with sald transmit-
ting and receiving ecircuits and a line cir-
cuit %bocmted with said closed cireuit.

13. In a telephone system, a receiving cir-
cuit including a receiver and one of the
Wmdmgs of a transformer, a tr ansmitting
circuit associated with said receiving cireuit
and including the other winding “of said

ansformer, the said windings bcmw con-
ductl\'ely connected at both terminals, a
transmitter and source of energy associated
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with said transmlttmo mrcult, a closed cit- !

cuit conductlvely connected with said trans-
mitting and receiving circuits and a line cir-
cuit mductlvely related to said closed circuit.

14. In a telephone system, a receiving cir-
cuit including a receiver and one of the
windings of a transformer, a transmitting
circuit associated with said receiv ing circuit
anid including the cother winding “of said
transformer, the said windings belno con-
ductively connected at both termm‘ds a
transmitter and source of energy associated
with said transmitting cireuit, a line circuit
and means associating said transmitting and
receiving circuits serially with said line cir-
cuit at a pomt between the terminal stations.

15. In a telephone system, a receiving cir-
cult including a receiver and one of the
windings of a transformer, a transmitting
circuit associated with said receiving circuit
and including the other winding of said
transformer, said windings being conduct-
ively connected at both terminals, a tians-
mitter and source of energy associated with
said transmitting circuit, a line cireuit and
a transformer having three coils, one coil
being conductively connected to said trans-
mitting and receiving circuits and the other
two being connected in series with the two
sides of the line circuit, respectively.

16. A telephone-repeater comprising a re-

53 640,746

Celvmcr cireuit 1ncluchncr a repeatsr-receiver
and one of the Wlndmcrs of a transformer;
a transrmttmo circuit wssocmted with S‘le
recelving cu'cult and including the other
‘vmdmo of said transformer, said windings
being condnctwely connected, a 1epeater'
Llansnuttel and a source of energy associ:

Tl

ated with sald transmitting cncult the said -

repeater-receiver being arranoed to actuate
the said repeater- tmnsmltter, and means for
regulating the inductive effect between sald
wmdmgs

17. A telephone-repeater comprising a re-
ceiving circuit including a repeater-receiver

and one of the Wlndmos of a transformer,

a transmitting cireuit assocmteu with sud
receiving cirvcuit and including the other
wmdlno of said transformer, said windings
being conductively conuected, and a repeater-
t;ansnuttel and a source of energy assocl-
ated with sald transmitting cireuit, the said
repeater-receiver being arranged to actuate
the said repeater-tr f1nsmlttel

In testimony whereof, I have hereunto
subseribed my name this 15th day of April
1909.

HENRY B. STONE.

Witnesses:
Oviver Kexparr, Jr.,

Jaires H. Gaowr.
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