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To all whom it Mmaly CONCETT:

Be it known that I, WirrLiam W. DEAN, a
citizen of the United States, and a resident of
Chicago, county of Cook, and State of Illinois,
have invented a new and useful Improvement

in Telephone Systems, of whichthe following
1s a specification.

My invention relates to telephone systems,
and has for its object the simplification of the
apparatus, connections, and arrangements 1n-
volved, as well as the provision of a rapid,
efficient, and economical system.

It has been proposed to supply a telephone-

line with alow-wound cut-off relay and a high-

wound line-relay in the line-circuit, so that
when the subscriber calls-the central station
sufficient current will not flow to operate the

Jow-wound cut-off relay, but is-ample to op-
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erate the high-resistance line-relay, and when
the operator plugs in in response to the call
additional current is sent through the low-
wound relay to operate it to cut out the line-
relay. In such an arrangement, however, a
low -wound relay is connected. between one
side of the talking-circuit and ground or the
office return, which might be said to be an
objection, or the marginal difference of resist-
ance between the line-relay and the cut-ofl re-
lay is so small as to tend to cause trouble.
In this system, therefore, I dispense with the

low-resistance relay and insert instead a cut-~

oft relay having two windings, one of said
windings having, preferably, a low-resistance
winding and the other preferably a high-re-
sistance winding, the former being normally
in the line-circuit, while the other is normally
cut out or short-circuited and only throwninto
the circuit when a connection is established

with the line, as by the operator in connect-

ing for conversational purposes, whereby in-
stead of the low resistance in the grounded
branch the full resistance of both coils of the
relay or the high-wound coil is inserted.

The invention further consists of the novel

constructions and arrangements hereinatter
described, and particularly pointed out in the
appended claims, reference being had to the

accompanying drawings, forming a part here-

- posed in the tip

" of. in which the same reference characters des-

ignate like parts throughout, and in which—
Figure 1is a diagrammatic view of two sub-
seribers’ stations and the operator’s connec-

5O

tive circuit at the central station, and Kig. 2

is a like view showing but one battery. .

In Fig. 1 the subscribers’stations A and B
are provided with the usual apparatus, adapt-
ed, preferably, for use with a central source
of current-supply and comprising a recelver
» and transmitter ¢in a bridge of the line, that
is normally open at switch-hook 4, and the
bell 2 and condenser 3 in a permanent bridge
of the line. The two limbs 1’ and 1° of the
subscriber’s line extend to the central oilice,
where they are connected with the multiple
jacks 6 and with the battery B, the line 1°
including one armature of the cut-off relay 7
and the magnet of the line-relay 8, while the
other limb, 1/, includes the windings of the
cut-off relay 7 and is grounded at G. This
relay has its winding divided, preferably, into
a low-resistance portion 7’ of a few turns and
the high-resistance portion 7°, which is nor-

‘mally short-circuited through the armature

78 of said relay and branch9. The line-relay
3 is adapted to close a local circuit through

ts armature and forward contact-anvil, in-

cluding the individual-line lamp 10 and bat-
tery B'.
relay 7.

The operator’s connective apparatus com-

‘prises the answering and calling plugs P and

O, the former having a tip - strand ¢ and a
sleeve-strand ¢, connected with 1ts correspond-
ing contacts and which are connected, by

“means of branch conductors 13 and 14 through
the supervisory relays 15 and 16, to the cen-

tral battery B*. The calling-plug O has 1ts
tip and sleeve strands ¢#° and §* connected, re-
spectively, with the similar supervisory relays
17 and 18 in conductors 13" and 14, which

‘said supervisory relays are adapted to control,
through the medium of their armatures and
contacts, the supervisory lamps 19 and 20, as-

sociated. respectively, with the answering and
calling plugs. The condensers ¢ are inter-
and sleeve strands to induc-
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A ground branch 111s provided be-
‘tween battery B’ and the cut-ofl
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~ charged from source B*>. .
~ . Inthe operation of the system the calling
- subscriber takes up his receiver, thus closing -

2.

- tively join the two portions of the cord-cir-
. cuit for the free passage of the voice-currents.
~ Theringing-key 21 is connected with the call--
ing-plug O, and when the operator rines a
subscriber it is adapted to connect the calling- |
- generator 22 therewith.

The operator’s tele-

~ phone 23 is bridged across the cord-circuit, as
~ shown, and includes in its cireuit the con-

denser 24 and secondary of the induction-coil.
1Lhe operator’s transmitter 25 is preferably

- the line-circuit by means of his hook-switch,

s
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- subseriber’s jack, and a portion of the limb 1"
ot the subscriber’s line, the low -resistance
- ~winding 7' of the cut-off relay, and the short-
- circuiting branch 9 to ground G.  The clos-

35

4.0

45

50

55

Yo

and operates the line-relay 8 over the

Ing of this circuit operates the supervisory
relay 16 and cut-off relay 7 and causes the
latter to open the limb 1% of the telephone-
line, thereby rendering the line-relay inop-
crative and retiring the line-signal 10. At
the same time armature 7% is attracted to open
the short circuit 9 about the high-resistance
coil 7%, which coil is then inserted in said local
circuit in series with coil 7’ of low resistance.
The current flowing, however, is sufficient
maintain the same operated, while the ground
or common return branch is thus completed
through a path of high resistance and high
impedance. Uponlearning the number of the
party wanted the operator tests the sub-
scriber’s linein the usual way, and upon finding
1t 1dle inserts the calling-plug O and operates
the key 21 toring the subscriber’sbell. The in-
sertion of this plug operates cut-off relay 7, as
just described, for the calling-line and line-sig-
nal 10 is prevented from glowing. The ring-
Ing-circuit is from oround at the generator to
the subscriber’s station and back and over
the conductor 30 through the battery B* to
ground G*. The continued presence of the

battery upon the line when ringing prevents
the deénergization of cut-off relay 7, and the
use of the branch 30 prevents rattling of the
supervisory relay 18. When answering-plug
P was first inserted, the supervisory relay 16
05 operated, as stated, to close the circuit of lamp

"B%  This served

two -
~ limbs1"and 1* of his line from the battery B,
. said circuit also containing the low-resis 1C
. winding of the cut-off relay, the other wind-
~ing, 7%, thereof being short-circuited. "This
low-resistance winding 7’ does not receive cur-
‘rent enough over this circuit to cause it to
attract its armatures, and only the line-relay
1s operated to light the individual lamp 10.
“The operator upon observing the signal in-
serts the answering-plug P into the subscrib-
~er’s jackand by so doing closes a local circuit,
- which may be traced from ground G at the
~ cord-circuit through the battery B? conduc-
~ tor 14, supervisory relay 16, sleeve-strand & |

of the answering-plug P, the test-ring of the |

tance
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19 through the armature and front. contact,

~while the supervisory relay 15, which is un-
‘der the control of the subseriber, was oper- =~

ated over the metallic line and the tip and

the cord-circuit to battery

sleeve strands of : ¢
to render the supervisory

70

lamp 19 inert; but upon the insertion of the

called, the test-rings are connected through
line-conductor 7, the substation Instruments,
and the other line-conductor, 2 with the live
pole of the line-battery, whereby a test-click
can bereceived as soon as the subscriber talkes
up his receiver, and there is no danger of his
line being connected with at a multiple sec-

plug O the supervisory relay 17, connected
{ with the tip-strand #, was not operated to
‘open the circuit of the supervisory lamp 20.
| This lamp, therefore, is lighted and remalns
‘so until the called subscriber responds, when .
relay 17 is operated to extinguish thelamp20.
| The subscribers are now connected for con-
versation. Under these conditions the ground o
or common return ‘branch from one side of
ceach subscriber’s line exists; but each includes -
both windingsor the high-resistance winding
of the cut-off relay 7 and is therefore imper-
vious to speech-waves and does not hinder or o
affect the conversation over the metallic line.
‘When the subscribers return their receivers =
| to the telephone-hooks, the relays 15 and 17
1n the cord-circuit are desnergized and close
“the circuit of the lamps 19 and 20. to indicate .
to the operator that the conversation is termi-
‘nated and the connection may be pulled down |
‘and all parts restored to normal condition. I

~ In testing the tip of the calling-plug is
merely touched against the test-rings of the
Jack. If a connection exists with the line,the =~
test-rings are connected to the live side of the o
battery and a click is receivedin the opera-
‘tor’s telephone. If the subscriber has just
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tion before the answering operator answers .

his call. |

It will be understood that the several
grounds mentioned are or may be the office
return and also that the batteries mentioned
may beone and the same. The latter feature
1s shown in Fig. 2, wherein the same refer-
ence - characters are used as before and in
which the cord-circuit strands are connected
directly with the battery B’, the operation
being the same as before described with ref-
erence to Fig. 1. |

Although line-relay is spoken of herein, I
consider any electromagnetic signaling device
an cquivalent. | “

While I have deseribed the invention with
particular reference to the details of the con-
struction and arrangement. 1 would have it
understood that the invention is not limited
thereto, as many and various changes may be
made therein and still come within its scope
and principle; but
~ What I desire to claim by Letters Patent
15—
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1. Ina telephone syetem, the combination |

with a telephone-line circuit, of a line-signal-
controlling electromagnet and a source of cur-
rent in the line-cireuit, a cut-off relay having
a high-resistance wmchno‘ and a low-resistance
w1nchng, said low - resistance winding being
normally connected with the line, end mMeans
to operate said cut-off relay to ont 1nto clrcult
the high-resistance W1nd1nﬁ'

9. In a telephone system, the combination
with a line-circuit, of a cut-off relay having
two windings, a. hne-sw'nal controlling elec-
tromagnet and a battery all included inseries
in sa,ld line-circuit, and means to operate the
cut-off relay to render the said electromagnet
inoperative.

3. In a telephone system, the combination
with a line-circuit, of a line-signal-controlling
electromagnet, a source of current and a cut-
off relay 1n said circuit, said cut-off relay hav-
ing two windings and adapted when operated

" to open the circuit of said electromagnet.
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4. In a telephone system, the oombmatlon
with a line-circuit, of a cut-off relay having
two windings, means for shunting one of sald
windings, a l1ne signal - contr olhnﬂ' electro-
magnet, and a bettery, said relay, eleotromaw—
net fmd battery being in series in said line-
circuit, and means to operate the cut-off relay
to render the said electromagnet inoperative,
substantially as described.

5. In a telephone system the combination
with a telephone-line circuit, of a cut-off relay

having a high-resistance winding and a low-

resistance. WlI](llIlg‘., sald low-reemtenoe wind-
ing being normally connected with the line and
the hmh resistance winding normally cut out
of. the line, a line-signal-controlling electro-
magrnet a,ncl a source of current a,lso in said
hne and means for cutting said high-resist-

ance winding into the circuit when the cut-off

" relay 1is oper: a,ted
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6. In a telephone system, the combination
with a telephone-line, of a line-signal-control-
ling electromagnet and a source of current in
the llne—olromt a cut-off relay having a high-
resistance and a low-resistance w1nd1ng, said
low -resistance winding being normally con-
nected with the line, and means to operate said
cut-oft Ielav to cut out the said electromagnet

and cut in the high-resistance winding.

7. In a telephone system, the combination
with a telephone-line circuit, of a line-signal-
controlling electromagnet and a source of cur-
rent in said circuit, a cut-off relay having a
portion only of its winding normally 1n the
line-circuit, and means to operate said cut-off

relay to render the said eleotronoaﬁ'net Inoper-
ative and to cut in the remaining portion of
the cut-off-relay winding.

8. In a telephone system, the combination

with a telephone-line circuit, of a line-signal-
controlling electromagnet and a source of cur-
rent in said circuit, a cut-off relay havingtwo.
windings, only one of . which is normally in |

said olrolnt and means for operating said cut-

off relay to render the said electromagnét in-
operative and to cut the other wmdmcr into
the circuit.

9. In a telephone system, the combination
with a telephone-line circuit, of a line-signal-
controlling electromagnet : and a source of cur-
rent in the telephone-circuit, a cut-off relay
having a high-resistance and a low-resistance
wmchnﬁ' in said circuit, the high - resistance
w1nd1ntrbe1n0‘ normally shunted and means to
operate the cut-off relay to cut out the said

electromagnet and break the shunt about the

hlﬂ'll—I‘eSISt&IlCB winding.

10. In a telephone System the combination
with a line-circuit, of a hne-elo*nal-oontrolhno‘
electromagnet end a source of current in sald
circult, a cut-off relay having a low-resistance
WIIlClII]O‘ and a h10‘h-re81sta,noe winding, the
low-resmta,noe Wlnohncr being normally in the
circuit and the hwh—remstanoe winding being
normally out of the circuit, a cord-circuit, en(l
means actuated in connecting the cord-circuit
with the line to operate the cut-off relay to cut
out the said electromagnet and to cut in the
high-resistance wmdmo' of the cut-off relay.

11 In a telephone system, the combination
with a line-circuit, of a line- sw‘nal-oontt olling

electromagnet, and a source of current 1n smd'

circuit, a out—oﬂ? relay having a high-resistance

_w1ndm0‘ and a low-resistance Wmdmg, and an

armature of said relay to short-circuitits hlcfh-
resistance winding.

12. In a telephone system, the combination
with a line-circuit, of aline-signal-contr olling
electromagnet a,nd a source of current in smd
circuit, a cut-off relay having two sets of
switch-contacts, one of said sets being adapt-
ed to normally short-circuit a portion of the
cut-off-relay winding and the other to com-

plete the line-circuit thronﬁ'h the said electro-
magnet.
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13. In a telephone system, the combination

with a line-circuit, of a line-signal- COIltI'OllIIlU
electromagnet a,nd a source of current in said
circuit, a cut-off relay having a low-resistance
and a h1 oh-resistance WlIlCllIlU‘ and two sets ot
ew1toh—oontaots, the high-resistance winding
being normally short - ~circuited or Shunted
throucrh one of said sets, and means to operate
the cut-off relay in the act of making a connec-

tion with the line to cut out the smd electro-

magnet and open the short circuit or shunt
about the high-resistance winding.

14. The oombmatwn with a telephone-hne
of a line-signaling device and a source ot cur-
rent 1n the line, a cut-off relay for the line
having two WlHCllIlU'S one of said windings
heing normally short circuited, and means to
pass current through the other wmdmw to op-
erate the relay to open the short circuit about
its first-named winding and to render the sig-

naling device inoperative, substa,ntlally as de-

eorlbed
15. The comblnatlon Wlth a telephone hne
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05 source of current in the line, a cut-off relay in |

ccutted, and means to pass current through the
low-resistance winding to initially operate the

L -

of a line-signaling device, a source of current
in the line, a cut-off relay having a high-re-

sistance and a low-resistance winding, the high-

resistance winding being normally short-cir-

relay to open the short circuit about its first-
named winding and to render the signaling de-
vice moperative, substantially as described.
16. "T'he combination with a telephone-line,
of a line-signaling device and a source of cur-
rent in the line, a cut-off relay for the line
having a low-resistance and a high-resistance
winding, the high-resistance winding being
normally shunted, and means to close the low-
resistance winding in a local circuit to oper-

~ate the same to open the shunt of the high-

resistance winding and to render the signal
inoperative, substantially as deseribed.

17. The combination with a telephone-line,
of a line-signaling device, a cut-off relay and
a battery in the line, said cut-off relay having
a low-resistance and a high-resistance wind-
Ing, the latter being normally shunted, a jack
for the line, a cord-circuit, a branch trom each
strand of said circuit to the opposite poles of
the battery, a supervisory relay in the path of

current over each branch, a supervisory sig-

nal controlled by said relays, whereby when
a2 connection 1s established with the line, the
low-resistance winding of the cut-off relay is
closed in a local cireuit and is thereby oper-
ated to break the shunt about its high-resist-
ance winding and to open the circuit of the

signaling device, one supervisory relay being

included in said local circuit to place the su-
pervisory signal in condition to operate, and
the other supervisory relay being included in
a circult including the telephone-line and sery-
ing when actuated to prevent the operation of
saicl supervisory signal, the said battery also
serving to furnish current for talking pur-
poses, substantially as described.

18. The combination with a telephone-line,
of a signal-controlling electromagnet and bat-
tery in the line, a cut-off relay having two
windings, said relay being in the path of cur-
rent in the line when the subseriber is calling
the central office but unresponsive thereto,
and means for operating said relay to render
sald magnet inoperative, substantially as de-
scribed. - -

19. The combination with a telephone-line,
of a signal-controlling electromagnet and bat-
tery in the line, a cut-off relay having two
windings, said relay being in the path of cur-
rent 1n the line when the subsecriber is calling
the central office but unresponsive thereto,
and means for operating said relay when a
connection is established with the line to op-
erate said cut-off relay and thereby rendersaid

‘magnetnoperative,substantially as described.

20. The combination with a telephone-line,
of a signal-controlling electromagnet and a

758,623

series in the line and having two windings,
sald. relay being unresponsive to current in
the line when the subscriber is calling the cen-
tral office, and means for including one of
sald windings in a local circuit with a source
of current when a connection is made with the
line to operate said relay and thereby render
sald magnet inoperative, said local-current

- sourcealso furnishing current for talking, sub-

stantially as deseribed.

21. The combination with a telephone-line,
of a signal-controlling clectromagnet and a
source of current in the line, a cut-off relay in
series 1n the line and having two windings,
sald relay being unresponsive to current in

the line when the subscriber is calling the cen-
‘tral office, an operator’s cord-circuit, and a lo-
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cal circuit containing one winding of said re-

lay adapted to be closed when the operator’s
circult 1s connected with the line to operate
said relay and render said magnet inoperative,
substantially as described.

22. The combination with a telephone-line,
of a signal-controlling electromagnet and a
source of currentin the line, a cut-off relay in
series in the line and having two windings,
sald relay being unresponsive to current in

the line when the subscriber is calling the cen-

tral office, a jack for the line, an operator’s
circuit and connecting-plug, and a local cir-
cutt including one winding of said relay adapt-
ed to be closed through registering contacts of
the jack and plug upon the insertion of the

plug into the jack in making a connection with

the line, whereby said relay is operated to
render the said magnet inoperative, substan-
tially as described.

23. The combination with a telephone-line,
of a signal-controlling electromagnet, a source
of current and a cut-off relay all in series in
the line, said relay having two windings and
being unresponsive to current in the line
when the subscriber is calling the central
office, the limb of said line in which the said
magnet 1s placed being normally completed
through switch-contacts of said relay, and
means for operating said relay co open said
contacts when the line is switched for use, sub-
stantially as desecribed.

24 'The combination with a telephone-line,
of a signal-controlling electromagnet, a source
of current and a cut-off relay all in series in
the line, said relay having two windings and
belng unresponsive to current in the line when
the subscriber is calling the central office, the
limb of said line in which the said magnet is
placed being normally ccmpleted through
switch-contacts of said relay, and means for
directing an operative current through a wind-
ing of said relay when a connection is estab-
lished with the line, whereby to operate the
samme to open sald limb and cut out said mag-
net, substantially as described.

25. The combination with a telephone-line,
of a signal-controlling magnet and a source of
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current in the line, a cut-off relay in series in

the line having two windings and adapted
~ when operated to render said magnet mopera-
tive, and means to send current through both.

said windings under some condition of use and

through one winding only under other condi-

tions of use, substantially as described.

26. The combination with a telephone-line,
of a signal-controlling electromagnet and a
source of current in series in the line, a cut-off
relay, one winding of said relay being perma-
nently in the path of current flowing in the
line, a second winding for said relay, said re-

~lay being inoperative to current in the line
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when a subscriber is calling the central ofiice,
and a local circuit established through said

permanently-connected winding when a con-

nection is made with the line to direct.-an op-

erative current therethrough, substantially as

described. S )
27 The combination with a telephone-line,

of a signal-controlling electromagnet, and a

source of current in series in the line, a cut-off

relay, one winding of said relay being perma-

nently in the path of current flowing in the
line, a second winding for said relay, sald re-
lay being inoperative to current in the line
when 2 subscriber is calling the central office,
and means for sending an operating-current
through said first-mentioned winding as long
as the line is switched for use, substantially
as described. |

98. The combination with a telephone-line, |

of a signal-controlling electromagnet and a
source of current in the line, a cut-off relay in
series in the line and having two windings,
said relay being unresponsive to current In
the line when the subscriber is calling the cen-
tral office, and means for sending an operat-
ing-current through one of said windings over
a circuit composed in part of a portion of the
talking-cireunit, substantially as described.

- 99. The combination with a telephone-line,

of a signal-controlling electromagnet, a source

of current and a cut-off relay all in series 1n
the line, said relay having two windings and
being unresponsive to-current in the line

‘when the subscriber is calling the central

office, the limb of said line in which the said
magnet is placed being normally completed

- through switch-contacts of said relay, and a
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circuit closed in registering contacts of the

plug and jack for sending an operating-cur-.

rent through one of said windings, said cir-
cuit being composed in part of a portion of
the talking-circuit, substantially as described.

30. The combination with a telephone-line,

of a signal-controlling electromagnet, and a |

source of current in series in the line, a cut-
off relay, one winding of said relay being per-

manently in thepath of current lowing in the

line, a second winding for said relay, said re-
lay being inoperative to current in the line
when a subscriber iscalling the central office,
and means for sending an operating-current

»"

through said first winding as long as the line

1s switched for use and over a circuit com-
posed in part of a portion of th2 talkinz-cir-
cuit, substantially as described.. -

31. In a telephone system, the combination

70

with a subscriber’sline having conductorsnor-

mally extending to opposite poles of asource
of current, of a signal-controlling electromag:-
net in one of said conductors, a switch in said
conductor, and a cut-off relay having two

‘windings, the actuating-winding thereof be-

ing connected in the other conductor of said
line and controlling said switch, substantially
as described. | | |
32. Ina telephone system, the combination
with a subscriber’s line having conductors ex-
tending to opposite poles of a source of cur-
rent, of a signal-controlling electromagnetin

75
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one of said conductors, a cut-off relay having

two windings, the actuating-winding thereot
being 1n the other conductor, said relay serv-
ing to control the continunity of the first-

‘named conductor, and means to send an op-

erative current through said actuating-wind-
ing of said relay to cause it to open the oppo-
site conductor when a connection is estab-
lished with the line, substantially as described.

33. In atelephone system, the combination
with a subseriber’s line normally extending to
opposite poles of a source of current, of asig-
nal-controlling electromagnet in one of said
conductors, and a cut-off relay having two
windings and controlling the continuity of
the first-named conductor, said relay having
its actuating-winding connected in said oppo-
site conductor, said winding being energized
over a portion of the talking-circuit when
a connection is established with the line to
render the signal-controlling electromagnet
inoperative, substantially as described.

34. The combination with a telephone-line,
of a line-signal and a cut-off relay having two
windings and a source of current normally 1n
circuit in the said line, the cut-off relay being
unresponsive to current from sald source
when the subscriber is calling, a cord-circuit
adapted to be connected with the line, a su-
pervisory signal associated therewith, means
for operating sald signal over a local circuit
including a portion of the talking-circuit when
said cord-circuit is connected with the line,
and means controlled by the subsecriber for
rendering said signal Inoperative by current
passing over the line-circuit, substantially as
described. |

35. In a telephone system, the combination
with a telephone-line, of a line-signal and a
source of current in the line-circuit, a cut-ofi

relay having a high-resistance winding and a

low - resistance winding, sald low-resistance

winding being normally connected in the line.

in the path of current when the subseriber is
calling the central office, connection-terminals

for the line permanently connected there-

with, a cord-circuit to establish a connection
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with the connection-terminals, and means to
operate said cut-off relay to cut into cireuit
the high-resistance winding of the same when
the cord-circuit is connected with one of the
connection - terminals, substantially as de-
scribed.

36. The combination with a telephone-line,
of a plurality of connection-terminals there-
for permanently connected with the line, a
cut-oft relay and a battery in the line, said
cut-ofl relay having a low-resistance winding
and a high-resistance winding, the latter be-
ing normally shunted, a cord-circuit, a branch
trom each strand of said circuit to the OPPO-
site poles of the battery, whereby when a con-
nection is established with the line the low-
resistance winding of the cut-off relay is closed
In a local circuit and is thereby operated to
brealt the shunt about its high-resistance
winding and to render the signaling device in-
operative, and a supervisory signal associated
with the cord-circuit and adapted to be placed

1n condition to operate by the current in said

local circuit and rendered inoperative by cur-
rent from said source over the telephone-line
when the subscriber’s telephone is in use, said
source also serving to furnish current for ta]k-
Ing purposes, substantially as described.

37. The combination with a telephone-line.
of a signal-controlling electromagnet and a
source ot current in the line, a cut-off relay

758,623

having two windings, said relay being in the
path of current in the line when the subseriber
1s calling the central office hut unresponsive
thereto, a jaclk for the line permanently con-
nected therewith, and a local circuit inelud-
Ing one winding of said relay adapted to he
closed through registering contacts of the
jack and plug upon insertion of the plug into
the jack in making a connection with the line,
whereby said relay is operated to render said
magnet inoperative,substantially asdescribed.

8. "Lhe combination with a telephone-line,
ofaplurality of connecting-jacks permanently
connected with the line, a cut-off relay in se-
ries in the line and having two windings, said
relay being unresponsive to current in the line
when the subscriber is calling the central of-
fice, a battery to furnish current for talking,
and means for sending an operating-current
from said battery through one of said wind-
Ings over a circuit composed in part of a por-
tion of the talking-circuit when connection is
established with one of said permanently-con-
nected jacks, substantially as described.

In witness whereof 1 hereunto subseribe m Y
name In the presence of two witnesses.

WILLIAM W. DEAN.

Witnesses:
KempsTER B. MILLER,
Leroy D. KrLLOGG.
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