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To all whom it may concern: --

" Beit known that I, WILLIAM A, TAYLOR, a |
citizen of the United States, residing at Chi- |

cago, in the eounty of Cook and State of Illi-

nois, have invented a certain new and useful :
Improvement in Central-Energy Telephone

Systems, of which the followingisa full, clear,
concise, and exact deseription, reference be-
ing had to the accompanying drawings, form-

ing & part of this specification. .
My invention. relates to a central-energy

telephone system, my object being to provide

‘an improved form of signal apparatus at the

central station. | |

It has been proposed to provide a telephone
system wherein the telephone-lines are adapt-
ed to be united for conversation through a

repeating-coil, the signal-controlling electro-

magnet of each line and the charging source
of electricity being bridged between the two
limbs of the talking-circuit of the lines; also,

to provide means, such as a condenser, for

preventing the carrent from the charging
source from passing through the windings of

the repeating-coil and controlling the signal-

controlling electromagnet by the eonjoint ac-

" tion of a switch at the substation and a plug-

- geat switeh. _ |
- It is the object of the present invention to
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rovide an improved circuit arrangement
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spring a® normally rest,iﬂg against back coii-

annunciator ¢, to conductor 3. The springs
a? o® earry armatures resting opposite the

o1~ 50
tact 2, which is connected, through individaal

poles of a relay-magnet b, and the spring a°

when attracted is adapted to engage front
contact 4, which is eonnected with the line-

35

 springs d' d' of the spring-jacks or switeh-

sockets d d. The spring «® is adapted when
attracted to engage contact 5, which 1s eon-
nected with the sleeves d? d* of the spring-
jacks. Moving with spring ¢’ but insulated
therefrom, is a spring a*, connected to ground
through resistance ¢’ and adapted when the
relay is energized to engage contact 6, which

| is connecred with the test-rings d° ¢°. Oune

wherébysuch plug-seat switeches and the baek -

contacts employed in connection with the su-
pervisory relays may be dispensed with.

I have illustrated my invention in the ac-.

companying drawings, in which—
Figare 1 is.a diagram illustrating two tele-

phone-linesand thecentral-station apparatus
- for uniting the same for conversation. Fig.
2ig'a diagram showing the talking-circuits of

two connected subscribers. Fig. 3 is a dia-

oram illustrating the relay-windings and the

eirenit therethrough, -

- Like characters refer to like parts in the

several figures. S
The telephone-line A extends in two limbs

a &' to the central station, where-said limbs .
terminate, respectively, in the springs a° o

the spring o normally resting against back

contact 1, which is connected to ground, the !

end of the winding of relay b is connected
with conductor 3, and the other end I8 con-
nected with the contact-springs d° d°, which
springs are mounted to move with but insa-
lated from the line-springs d' d’, respectively.
When the plug is inserted in the spring-jack,
the spring d' is moved by the tip thereof to

carry the spring d®into engagement with the

grounded contact di.

The subseriberisprovided at the substation

with the usual microphone 7, receiver ', and

‘switch-hook f%, adapted when the line is not
in use to engage contact 7, whieh is connect-
ed through bell 3 toground. When the tele-
phone is removed from the hook, the hook
pngages contact 8, which is connected with

i the telephone transmitter and receiver.

Thé telephone-line B (shown at the right of
the drawings) islike the telephone-line A and
is provided with the same parts and mech-
anism, and like parts have been indicated by
the same reference characters employed in
connection with the line A. - |

The.answering-plug p is provided with a

tip p’ and a sleeve p? the former being con-
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nected with the strand ¢ and the latter with
a strand ‘s The calling-plug ¢ is provided

‘with a tip o' and a sleeve 0%, the former be-
| ing eonnected with a strand ¢’ and the latter .

with a strand s'. The strands {sand {' s"are
united through a repeating-eoil i, having
windings 2’ and w? connected between the
strands ¢ and s and windings w? and w* con-
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nected between the mndmgs { and s'.
cirecuit with windings 2’ w? is a condenser /,
and in circuit with windings 10® w* is a con-

denser ['. Between the strands { and s the

windings /' and 7* of a relay h are provided,

a ‘battery r being interposed between said
windings. Likewise between the strands ¢

‘and s’ the windings k' and %? of relay % are

connected, the battery » being interposed
between said windings. - The windings of the
reiays are placed in opposition, so that as
the battery-current traverses the same while
the lines are connected for conversation the

windings will nentralize each other, thereby |

rendering the relay inert. The conductors
3, extending to the telephone-lines, are con-
nected with the battery r, and the opposite

pole of said battery is frmunded Opposite

the pole of relay 2 a spring m is provided
carrying an armature and adapted when
the relay is energized to engage contact 13.

~Contact 13 is connected, through the lamp
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The windings h' and A* o

m’, with one pole of the battery », and the
spring m is connected with the opposite pole

of said battery. Likewise the spring v of |
relay k is connected with one pole of battery

r, and the contact 15 is connected through
lamp v' to the opposite pole of said battery.
f the relay A are
wound upon the core in such a manner that
when the battery-current flows through one
of said windings 7' out over the telephone-
line and back thmurrh the winding h? the
current will be in queh a direction as to neun-
tralize the core. ‘I'herefore while the bat-
tery-carrent flows through both windings the
relay 2 remains unenergized. When, how-
ever, current 18 passed through one of: the
windings alone, the core will be polarized to
attract its armature. Since the windings A’
and h? are wound upon opposite ends of the
core and are not superimposed, the talking-
currents will meet impedance, which will pre-

vent the same passing through the windings
h' RA

of the talking-current, is neutralized during ‘r

The relay thus opposes the passage

the passage of the battery-current through

both windings, and is energized by the pas-

- sage of the battery-cnurrent through one of the

5?2
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windings. The relay k£ is wound and con-
structed in the same manner as relay h.

In the strand ¢’ a ringing-key ¢’ is provided
normally resting againsteontvact 17 and adapt-
ed whken depressed toengage contact 18, which
is connected to ground nhrouwh ﬂenemtm g.

The operator’s telephone set 7 is adapted to

be connected between the strands ¢ and s
and a condenser [*is interposed in the circnit
of the telephone set.

Assuming now thatsubscriber Ais d@bllOl’lS
of conversing with subscriber B, he lifts his
receiver from the 'Lelephone-hool{, thereby

- ¢losing together limbs ¢ o’ at the substation.

~ posite pole of battery .

The circuit of battery r is thus closed over
conductor 3 annunciator ¢, contact 2, spring
ad, limbs o' a, spring «?, contact 1 to Lhe op-

Ih |
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nunciator ¢ is thus actuated to convey to the -

operator the signal for connection, and the
operator thereupan lifts the answermw—pluﬂ'

p and inserts the same in the spring-jack be-
The insertion of the

plug moves spring d3against contact d?, there-

longing tosubsecriber A.

by energizing the relay b, the eirecnit throu agh
said relay being traced from batte ry 7, th roun'h
conductor 3, relay b, spring d3, contact d* to
ground, and back to the bdttery The relay
bemn' thus energized attracts the armatures
and moves springs ¢*® a® out of engagement,
respectively, with contacts 1 and 2 thus dlS-
connécting the annuneciator from circunit, and
moves said springs into engagement, respec-
tively, with contacts 4 and 5, thus connect-
ing the terminals of the spring-jacks with the
limbsof the telephone-line. Theinsertion ot

‘the answering-plug also connects battery rin
circuit throuﬂh the windings A’ i? of relay h

and through the strands ¢ and s of the cord-
cirenit and the limbs ¢ a’ of the line. Since
the battery-current traverses both of the
windings A" and h% the core of the relay re-
mains neutral and the relay remains unactu-
ated. The operator then connects her tele-
phone set ¢ in circuit in the usual manner
and receives the number of the called sub-
scriber. Learning that connection is desired

with subseriber B she lifts the answering- -

plug o and touches the tip o' thereof to the
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test-ring d° belonging to. the spring-jack of

sub%erlber B, If Subaenber B is busy, his
relay will be energized and test-ring d° will be

100

connected to ground throngh contact 6 and -

spring a*. If the line be thus busy, the oper-
ator upon touching the tip of plufr 0 -to the
test-ring will hear a click in her telephone-

105

receiver; but, on the other hand, if the linebe .

idle she will hear no click and will know that
the line is not busy.
phone is due to the fact that by touching the
tip of the plug to the test-contact the poten-

tial at the point £ of strand ¢ is lowered,

thereby permltt.mtr a current to flow throuﬂ'h
the operator’s receiver. When the tipois not
in contact with the test-ring, the battery r is

on open ¢ireuit, and the pomb {* is therefore of

the same potential as the pole of the battery.
W hen, however, the tipof the plug is touched
to the test-ring, the circuit of battery 7 is
closed from .ground through the winding %/,
strand ¢, tip o', test-ring d°, contacts 6 and a*to
ground The reqmtance Lhus interposed be-

| nween the pole of the battery and the point

2 by the winding %' lowers the potential of
the point £ on closad circuit, and this change
of potential of the point #, ‘with which the
operator’s telephone set is connected, causes
a momentary current to flow through the re-
deiver, thereby causing a click therein., As-

called subborlber idle, she inserts the plug o
therein and then depresses key ¢’, thereby
sendmg current froin generator g over strand
¢, tip o', spring d', contactq 4 and a®, limb a,

The individual an- | throufrh bell f3 to ground When the sub-

The click in the tele-
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suming that the operator finds the line of the -
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scriber responds, he lifts the receiver from

~ the hook, thus closing together the limbs aa’
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~ vibrating his switch-hook in the usual man-
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- Patent, is— - |
1. Thecombination with a pairof telephone-

bo

at the substation. The cireuit of battery r
is thus closed through windings &' &%, strands
¢ s, and limbs a a’. Since the current flows
through both of the windings of the relay,

the relay remains unactuated. The circuits

during conversation are shown in Kig. 2
When subseriber A is talking and the micro-
phone is actuated, variation of the resistance
therein causes a corresponding variation of
the difference of potential between the points

x and «', and this variation of difference of

potential eauses a correspondingly-varying

current to traverse the windings w' and w?, !

thereby inducing corresponding currents in
windings 2% and w?, which pass through the
receiver of subscriber B. Likewise when
subseriber B is talking the difference of po-
tential between the points v and ¥y is varied,
and eorrespondingly-varying currents wili be
caused to pass through the receiver of sub-
seribet A. When the subscribers have com-

pleted their conversation and desire discon-

nection, they hang up their telephone-receiv-
ers, thereby separating limbs a ¢’ at the sub-
station and elosing cireuit from ground over
limbs a @', relay-windings /' and £, battery
r to ground. Lamps m' and 2" are thus
lichted to convey to the operator the signal
for disconnection. Thus when subseriber A
hangs up his telephone-receiver the circuit
of battery + is closed from ground through

winding ', strand ¢, limb o to ground at the ;

substation. But one of the windings of the
relay 2 being thusenergized, the core thereof
is polarized to attract its armature and close
together contacts m and. 13, thereby lighting
lamp m'. Similarly the lamp ' is lighted by
subscriber B in hanging up his telephone.

The operator thereupon removes the plugs p.:
and o from the respective sockets, aud the
circuit of the battery is opened at the plag- -
terminals and the relays are deénergized to -

extinguish the lamps. If one of the sub-

seribers shonld desire an immediate recon- |

nection with another subseriber, he may by

ner cause the lamp to be alternately lighted
and extinguished to thus eonvey the signal
to the operator for reconnection. |

I disclaim herein the matter elaimed in the
patent to Francis W. Dunbar for telephone-
switenboard systems, No. 686,272, dated No-
vember 12, 1901. -‘ - o

Having described my invention, what I
claim.as new, and desire to secure by Letters

lines, of a repeating-coil through which the

- same are adapted to be united for conver-

sation, a signal - controlling electromagnet

- bridged between the two limbs of the talk-
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ing-circuit of one of said lines, said electro-

magnet having two windings and possessing

impedance to the passage of talking-currents,
a charging source of electricity, a switch at

! the substation for closing a complete cireuit
| of said source through one of said windings
| at one time to actuatesaid magnetor both of jyo
| said windings at another time, and means for
| proeventing the passage of the current from
| said source through the winding of the re-
| peating-coil associated with said electromag-
' net, substantially as deseribed. - 75

2. Thecombination with a pairof telephone- |
lines, of a repeating-coil through which the
same are adapted to be united for conversa-
tion, & signal-controlling electromagnet and
a charging source of electricity bridged be- So
| tween the two limbs of the talking-cireuit of
each of said lines, each of said electromag-
nets having two windings and possessing im-
pedance to the passage of talking-currents,
| and a switch at each substation for control- 83
| ling the passage of current through one only .
or both of the windings of the electromagnet
corresponding thereto, and a condenser ip
cirecuit with each of the windings of said re-
peating-eoil to prevent the passage of sald go
charging-current therethrough, substantially
as deseribed. . | o - |

3. The combination with a telephone-line,
of a repeating-coil through which the same is
adapted to be united with aunother line, a sig- 95
nal - controlling electromagnet bridged be-
tween the two limbs of the talking-circuit of
said line, said electromagnet having two wind- -
ings and possessing impedance to the pas-
sage of talking-currents, a source of electrie- roc
ity interposed between the two windings of
said electromagnet, a switeh at the substa-
tion for closing the eircuit of said source
throagh one of said windings to permit an
excess current to flow therethrough or both 1c5
of the windings of said electromagnet, and &
condenser in circuit with the winding of said
repeating-coil to- prevent the closing of the
! eircuit of said source $herethrough, substan-
tially as described. | | 110

4. The combination with a telephone-line,
of arepeating-coil through whieh the sameis -
adapted to be united with another telephone-
line, & signal - controlling eleciromagnet
bridged between the two limbs of the talk- 1i5
| ing-circuit of one of said lines, and having.
two windings and possessing impedance to
the passage of talking-currents, a source of
electricity interposed between said windings
and having one pole connected with a third 120
conductor, a switch at the substation for clog-
ing a complete circuit of said souree through
both of said windings, or a complete circuit
throngh one of said windings with return
| through said third conductor to‘operate said 125 .

magnef, and a condenser in circuit with the o
winding of said repeating-coil to prevent the
closing of the cireuit of sald source there-
through, substantially as deseribed.

5. Thecombination with a pairof telephone--130
lines, of a repeating-coil through which the
same are adapted to be uniteu for conver-
sation, a signal - controlling electromagnet
bridged between the limbs of the talking-cir-
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cuit of one of said lines, said electromagnet
having two differential windings and possess-
ing impedance to the passage of talking-cur-
rents, a charging source of electricity, a

switeh at the substation for closing the cir-
cuit of said source over the metallic line and

through both of said windings whereby the
same is rendered neutral, or for causing an
excess flow of current from said source
through one winding of said electromagnet to

|

operate the same, and means for preventing

the passage of current from said source
through the winding of the repeating-coil as-
sociated with said electromagnet, substan-
tially as deseribed. .

6. The combination with a pair of telephone-
lines, of a repeating-coil through which the

~ same are adapted to be united for conversa-
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tion, a signal - controlling electromagnet
bridged between the limbs of the talking-cir-
cuit of one of said lines, said electromagnet
having two differential windings and possess-
ing impedance to the passage of talking-cur-
rents, a charging source of electricity, a
switch at the substation for closing the cir-
cuit of said source over the metallic'line and
through both of said windings whereby the
same is rendered neutral, or for causing an
excess flow of current from said source
through one winding of said electromagnet {0
operate the saie, and a condenser in ¢ircuit

with the winding of the repeating-coil asso--

ciated with said electromagnet and serving to
prevent the passage of current from said
source through said winding, substantially as
deseribed. | o

7. Thecombination with a pair of telephone-
lines, of . a repeating-coil through which the
same are adapted to be united for conversa-

tion, a signal-controlling electromagnet and

a charging source of electricity bridged be-
tween the two limbs of the talking-circuit of
each of said lines, each of said electromag-

nets having two differential windings and

possessing impedance to the passage of the
talking-currents, means for permitting cur-
rent to- flow from said source through saia
windings and over the metallic line in a di-
rection to cause said windings to neutralize
each other, or to permit an excess flow of
current through one of said windings from
said source to actuate said magnets, and
means in the circuit of each winding of said
repeating-coil to prevent the passage of cur-
rent from said source but to permit the pas-
sage of the voice-currents, substantially as de-

: seribed.

6o
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8. Thecombinatiion with a pair of telephone-
lines, of a repeating-coil through which the
same are adapted to be uuited for conversa-
tion, a signal-controlling electromagnet and

a charging source of electricity bridged be-

tween the two limbs of the talking-circuit of
each of said lines, each of said electromag-
netshaving two differential windingsand pos-
sessing impedance to the passage of the talk-

ing-currents, means for permitting eurrent to | ize each other, or through one of

743,053

flow from said source through said windings
and over the metallic line in a direction to

cause said windings to neutralize each other, yo

or to permit an excess flow of eurrent through

one of said windings from said source to actu-
ate said magnets, and a condenser in circuit
with each of the windings of said repeating-

coil to prevent the passage of current from
said sourceand to permit the passage of voice-
currents, substantially as described.

9. The combination with a telephone-line,
of arepeating-coil through which the same is
adapted to be united with another line, &

30

signal-controlling electromagnet bridged be-

tween the two limbs of the talking-cireuit of
said line, said electromagnet having two dif-
ferential windings and possessing impedance
to the passage of talking-currents, a soarce of
electricity interposed between the two wind-
ings of said electromagnetand adapted to tur-
nish current over the metallic line for conver-
sational purposes, and a hook-swifeh at the
substation forclosing the circuit of said source
throngh both of said windings and over the
metallic line during conversation and to close
the circuit from said source ‘through one of
said windings and suitable return when the

conversation is terminated and the switch-

hook depressed, and a condenser in cireuit
with the winding of said repeating-coil to pre-
vent the closing of the circuit of said source
therethrough, substantially as described.
10. The combination with a telephone-line,
of a repeating-coil through which the same 18
adapted to be united with another telephone-
line, a signal - controlling electromagnet
bridged between the two limbs of the talking-
circuit of one of said lines, said magnet hav-
ing two differential windings and possessing
impedaunce to the passage of talking-currents,
a source of electricity connected between said
windings and having one pole connected with

g third conduector, means at the substation

for controlling thé flow of current from said

sourece over the metallic line and through
both of said windings to c¢ause the same to
neutralize each other, on through one of said
windings with return through said third con-
ductor to actuate said magnet, and means to

prevent the passage of current from sald.

source through the winding of said repeating-
coil, substantially as deseribed.

'11. The combination with a telephone-line,
of a repeating-coil through which the sameis
adapted to be united with another telephone-
line, a signal - controlling electromagnet
bridged between the two limbs of thetalking-

cirecunit of one of said lines, said magnet hav-

ing two differential windings and possessing
impeddnce to the passage of talking-currents,
a source of electricity connected between said
windings and having one pole connected with
a third conductor, meansat the substation for
controlling . the: flow of current from said
source over themetallic line and through both
of said windings to cause thesame to neutral-

sald wind-
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to actuate said magnet, and a condenser in

circuit with the winding of said repeating-
coil to prevent the closing of the circuif of

said source therethrough, substantially as de-
scribed. - | - --
12. The ecombination with a telephone-line,

- of a repeating-coil through which the same is
 adapted to be united with another telephone-

IO
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line, a  signal - controlling electromagnet

bridged between the two limbs of the talking-

cirenit of one of said lines, said magnet hav-
ing two differential windings and possessing
impedance tothe passage of talking-currents,
a source of electricity connected between said

windings and having one pole connected with

s third conductor, a switch at the substation

for closing the circuit of said source over the

metallic line and through both of said wind-

ings whereby said electromagnet is rendered

inoperative, or through one of said windings
with return over said third conduactor to ac-

_ tuate said electromagnet, and a condenser in

..25

cirenit with the.winding of said repeating-
coil to prevent the closing of the circuit of

said source therethrongh, substantially as de-

. seribed. |

20

13, Ina telephone system, the 'eombination

-with telephone-lines, of a cord-circuit to eon-
nect said lines together for conversation, a
- repeating-coil dividing said cirenit conduct-

ively into two parts but inductively uniting

~ them, a condenser in ecirenit with one wind-

35
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ing of the repeating-coil to prevent the pas- |

sage of steady current and permitthe passage
of voice-currents, a signal-controlling electro-
magnet bridged across the cord-cireunit in par-

allel with said winding of the repeating-coil, |
- said electromagnet having differential wind-

ings, a source of steady current interposed
between said windings and adapted to send

current therethrough and over the metallic
line for conversational purposes, said wind-

ipgs being nentral to current over the me-
tallicline and possessing sufficient impedance

to prevent the passage of voice-currents to

~an objectionable degree, one

pole of said
source being connected to a third conductor,

and means controlled from the substation for

50
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connecting the side of the talking-cireuit con-
nected with the opposite pole of said source

'with the said third eonductor to unbalance

said electromagnet and actuate the same, and
a supervisory signal controlled by said elec-

tromagnet, substantially as described.

'14. In a telephone system, the combination
with telephone-lines, of a cord-circuit to unite

gaid lines for conversation, a repeating-coil

6o

interposed in said cord-cireuit to conduactively

separate but inductively unite its two ends,
means to prevent the passage of steady cur-
rent through said windings but to permit the
passage of voice-currents, & differential relay
connected with each end of the cord-cireunit
in parallel with said windings, a source of cur-
rent interposed between said windings and

serving to send current over the metallic line

‘to each substation for conversation when a

connection is established by said cord-cireuit
with the lines, said source having one pole
grounded, a supervisory signal associated
with each end of the cord-circuit and con-

trolled by the eorresponding relay, and means

controlied from thesubstation after a connec-
tion is established to permitcurrent fromsaid
source to-flow over the metallic line or over
one line only with ground-return whereby in

75

the firstinstance said relay is inoperative and

in the second instance said relay isactuated,

sabstantially as deseribed. |

15. In a telephone systein, the combination
with telephone-lines, of a cord-cireuit to unite
said lines for conversation, a repeating-coil

interposed in said cord-circuit to conductively

separate but inductively unite its two ends,
ineans to prevent the passage of steady cur-

86

rent through said windings but to pérmit the

passage of voice-currents, a differential relay

connected with each end of the cord-circuit
in parallel with said windings, a source of eur-

rent interposed between said winding and

90

serving to send current over the metallic line
tothesubstation for conversation when a con-

| nection is established by said cord-circuit

with the lines, said source having one pole
orounded,.a supervisory signal assoclated

‘with each end of the cord-circait and con-
| trolled by the corresponding relay; and a
| switch-hook at each substation for closing

circuit over the metallic-line during conver-
sation whereby the relay associated with thab
line is rendered inoperative or for connecting
the proper line-wire to ground at the termi-

tially .as deseribed. _ |
16. In atelephonesystem, the combination
with telephone-lines, of a cord-circuit to unite

said lines for conversation, a repeating-coil

interposed in said eord-circuit to conductively

| separate but inductively unite 168 two ends,

means to prevent the passage of steady cur-
rent through said windings but to permit the
passage of voice-currents, a differential relay
connected with each end of the cord-circuit
in parallel with said windings, a source ot cur-
rent interposed between said windings and
serving to.send current over the metallie line
tothesubstation for conversation when a con-

a5
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nation of the conversation to permit current
from said source to flow through one winding
of the corresponding relay toactuate the same
and operate the supervisory signal, substan-
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nection is established by said eord-circuit

with the lines, said source having one pole
srounded, & supervisory signal associated
with each end of the cord-cireuit and con-
trolled by the corresponding relay, a switeh-
hook at each substation,and a signaling-bell
normally grounded from one line-wire by said

125

switeh-hook, said line-wire being connected

with the live pole of said central source of

current when a connection is established,

whereby during conversation current flows
from said source over the metallic line and
renders said relay and supervisory signal in-
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opera,twe, and at the termination of the con-
versation when the switch-hook is depressed
current from said source flows over said line

with ground-return to operate said relay and

supervisorysignal,substantially as described.

17. The combination with a pair of tele-
phone-lines, of arepeating-coil through which
the same are adapted to be united for con-
versation, asignal-controlling electromagnet
and & separate charging source of electricity
bridged between the limbs of the talking-eir-
cuif of each of said lines, each of said elec-
tromagnets having two differential windings
and possessing impedance to the passage of
talking-currents, means for permitting cur-
rent to flow from said source through said
windings.and over the corlespendmg tele-
phone lines in a direction to cause said wind-

ings to neutralize each other, or to permit an

excess flow of current thleueh one of the
windings of each of said eleetwmaﬂnete from
the emreepondmw source to aetuate the said
magnets, and means in the circuit of each
wmdmtr of said repeating-coil to prevent the
passage of current from said source but to
permit the passage of voice-currents, sub-
stantially as described.

18. The combination with a pair of tele-
phone-lines, of a repeating-coil through which
the same are adapted to be united f01 con-
versation, a signal-controlling electromagnet
and a separ ate charging source of electricity
bridged between the two limbs of the talking-
mrcmt of each of said lines, each of said elec-
tromagnets having two differential windings
and possessing impeda.nee to the passage of

the talking-currents, means for permitting

"+ the current to flow from said sources through

40

said windings and over .the corresponding
telephone-lines in a direction to cause said
windings to neutralize each other, or to per-
;nit an excess flow of current through one of

i .

743,053

said windings of each electromagnet from the

said sources to actuate said magnetls, and a

condenser in circuit with each of the wind- 45

ings.of said repeating-coil to prevent the pas-

‘sage of current from said source and to per-

mitthe passage of voice-current,substantially
as described. - .
19. The cemblnatleu with a palr of tele-

‘phone-lines,of arepeating-coil through which

the sawme are adapted to be united for con-
versation, signal-controlling electromagnets
bridged between the limbs of the telkmg-mp
cuit of each line, said magnets having two

differential wmdmt‘re and possessing impe-
‘dance to the passage of talking-currenis, a
| separate source of electricity 1nterposed be-

tween the two windings of the electromagnets
and adapted to furmeh current over the COoT-
responding metallie telephone -line for con-

50
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versational .purposes, a hook-switch at the

substation of each line for closing the ¢ireuit

of the source through both of said windings

and over the metallle line during eonversa-
tion, at which time said electromagnet is ren-
dered inoperative by said current, or to close

the circuit from the said source throucrh one

of the windings of the eleetromegnet with
suitable return over a third conductor when
the conversationisterminated and theswiteh-
hook depressed, whereby said electromagnet
is operated, and a condenser in circuit with
each winding of said repeating-coil to pre-
vent-the closing of the eircuit of the said
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source buat to permlt the passage of voice-cur-

rents, substantially as described.

In witness whereof I have hereunto sub-
scribed my name in the presence of two wit-
nesses.

| _WILLIAM A. TAYLOR.
Wrtneseee: - -
. WILLIAM W. DEAN,
JOHN HENRY LEUDI.
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