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To all whom it may concern: |
- Be 1t known that I, HENRY P (i AUSEN, a citizen

of the United States ef America, and 4 ree1de11t of Chi-

cago, county of Cook, and State of Illinois, have in-

vented cerfain new zmd useful Improvements in Tele-

phone Systems, of Wthh the following is a epemﬁce—-'
tion. | | |

My invention 1e1atee to telephene Syeteme n generel |

~ but more par ticularly to eysteme of the central energy

type, and especially to systems in which complete me- .
tallic circuits are prewded f01 telklng and rlngmg the

bells et the eubeta,tlene

15

Generally stated, the object of my invention is to

provide certain detaﬂe and features of 1mpr0veme11t

which will tend to increase the generel eﬁmeney ef a
telephone system of this character.
Certain’ special objects are to provide a ‘circuit ar-

| -*rengement which will permlt the central operator to
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‘of the cord circuit—that is to say, a

answer a call without produemg objectionable or dis-
agreeable sounds in the receiver at the substation, and
which will perm:l’r the ewnahng current to hold the
calling elgnel in operation until the call is enewered

‘it being also an object of the invention to prewde a

circuit arrangement of such eherecter as to enable the
signaling battery to operate or light a calling signal

lamp thy ough a short local circuit of comperatwely'

low and unvarying resistance.

Other special eb]eete of my invention are to prev1de.
an improved construction and arrangement by which
the relay which connects the normally disconnected

jack with the S‘leSCl‘lbel s line is energized over a cir-

cuit 1nelud1ng the common battery or - -centralized”
gource of current supply, and 111e1ud111g also 4 strand’
a. strand of the op-
erator’s flexible conducting cord by which any two
subscribers’ lines’ are connected ‘together for. conver-
sational - purposes; to prev:lde an improved construc-
tion and arrangement by which the normally discon-

- "nected ]eeke and other features cherecterlstlc of a sys-

40

45

o

- ever an opem,ter s’ cord- plug 18 meerted to make con-

tem of this kind are combined with a supervision
which is absolutely independent of the ground at the
subscribers’ stations, whereby the eubeerlbere

tion; to provide an improved construétion and ar-
1engement "wheleby it will not be necessary to use a

“series of normally opén cotitacts in the nermelly dis-

connected jacks for closing ‘the energizing “circuits
through the relays which heve the double function of

disconnecting the md:nflduel line mgnele and - eeteb- |

hshmg eennectlen ‘with 'thé’ eubeerlbere lines when-

nection with the line; to provide an improved con-

~ gtruction and arrangement whereby the coil or wind-

sig-
-‘nelmg for a disconnection do not use the ground be-
_tween the substations and the- exchenge or central ste- :

ing of the individual line r-eley may have two eﬁergiZ-

.ing circuits, one a line circuit for initially énergizing

the relay and the other s local circuit adapted to dis-

-place or supplant the line circuit for the purpose of-

5o

clearing the line of current and locking or holding the

Line signal in operation until the operator answers the

the subscribers’ transmitters and at the same time
energize the relays which connect the normally dis-

connected jacks with the line over circuits including
‘the flexible connecting cord by which the ‘operator
‘temporarily establishes cennectlon between any two

subscribers’ lines.
It is also an object, as w111 heremefter nmore fully

appear, to promde certain novel combinations and cir- |
cuit arrangements which will tend to increase the gen-
eral efficiency and serwceeblllty of a telephene ex- .

| chenge system.. - " |

‘To the foregemg and other ueeful ends, my inven-

tion cenelste in mattere hereme ter __deecrlbed and
claimed. ' |
. The. eccempen}mg drewmg 18 2 d1egrem of a tele— -
phone system embodying the prmmplee of my inven- |

tmn
In said drawmg, S deelgnetes the telephene set con-

60

call; and to provide a-construction and circuit arrange-
'ment whereby a centralized source of talking and sig-
naling current is adapted to eupply talking current to

86
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etltutmg any one subscriber’s etetlen, St the: telephene -

set constituting any ether subscriber’s station, and O.
the mtermedlete ‘apparatus. of the central station ex-

change, mcludmg the operator’s telephone set and
the cord or plug circuit.

- At the

together the lines of the calling and called subscribers.
The line reley R at the left is individual to the sub-

scriber’s line leedmg from the substation S, while the
similar line relay R at the right is individual to the '
The supervisory. 1
1 rel:a,y R? at the left is essecmted Wwith the answering
plug of the operator’s cord circuif, and the similar -
| supervisory relay R? at the right is associated with the

lme 1eadme frem the substation &7.

It will be reed]ly under-
“stood that the subscriber’s substation epparetue can be
‘of any suitable known or approved character.
‘exchange or central station, the jacks J and.J/ are nor-
“mally disconnected from the subscribers’ lines to which
they are ellotted and the cut-off relays R’ each have .

one termmel connected with the grounded pele of the .
common battery B/ and the other terminal connected
with the sleeve or thimble of the associated jack.
| It will be undefstood 'that the- batteries B and B/
can be one and the same battery———thet is to-say, one -
Dattery can'be employed if desired. The ‘operator’s
cord-cohnécting - apparatus comprises. the answering
plug P and the cellmg plug P/ which are, as usual,
adapted for insertion in the said ]ecke to. connect

85
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calling plug of the said cord circuit. - As shown, each
line normally has both limbs or sides thereof con-
nected with the opposite poles of the common battety
or centralized source of current.
struments, the relays, lamps, operators’ key switches,
the various condensers, and other similar devices, can,

_of course, be of any suitable known or approved form
~ of construction consistent with. the mode of operation

of the system and the various results and advartages

to be obtained thereby. The arrangement of such-

- apparatus in a system embodying the present improve-

ments will. perhaps be most readily understood by

- tracing the circuits éxisting in the system from -time

15

to time as the several different’ poss1blo connections of

the system are made, as follows: If subscriber. S wishes:
. a‘connection he calls the operator at the central station

- by lifting his receiver from the hook H. This imme-

.20

- diately completes a circuit from the hook, through the
- contact, 1, and the primary -2 of the induction coil. of

thé receiver circuit, and through the line 3,-to one of

the armatures 4 of the duplex relay R/, thence through

'- ~contact 5, lamp' L, and coil of another relay R and

Y

- the line 3 through connection 11, contact 12, armature.

| through connection 6 to battery; thence from the bat-

tery through. the ground.connection E to another ground

connection 7 and contact 8 to the other armature 9 of
the rola.y R/, and thence through line 10 and trans- |
‘mitter T back to tho~hook H. The flow of cwrent
through. the c1rou1t thus established. will cause. the
~ relay R:to.attract its'armature r against adjacent con-

tact points 12 and 13 and close a local cross circuit.from

r, contact 13, and. connection 14 to the line 10; and. the

~ flow of current resulting in this local circuit will light

85

~ from battery B, through 6 and R to the lamp and from |
~ the lamp: through 5, 4,11, 12, r, 13 9,8, 1, and E,
) 'back to.the battery. B.

: 40  The. oporator rosponda by, plaomg tho plug Pi in tho:-

. a-signal lamp / connected therein and thus attract the

operator’s . attention. to the fact that ‘a. connection 18
wanted, the flow of current to feed the lamp then being

subscriber’s jack J whereupon a circuit will be estab-

-lished from the battery B/ through an impedancecoil

- 16-and line 17 to & supervisory lamp ¥; and. from. this

‘46
-

- bb

-lamp. through connection 18, a sleeve 19 of:the.plug to-
‘the sleeve 20 of the. jack, thence through connection 21
‘and’ through. the coil of. relay R/:into the ground at 22,
- and; thence through the.earth. back to.the- battery by
“way of ground. connection 23. The flow of. current
‘through-this circuit will: cause the relay- R/ to attract
both. of its armatures 4 and 9, and:to establish a talking
- cireuit from the bottory through a:repeating coil. 24 and.
. through the coil of a relay R*and:connection 25, to the.

mtermodlato ring 26 of the plug, and from this interme-

-diatering through the intermediate spring 27 of the jack

and' contact 28 to the armature 4 of the relay R/ and

thenee through the line 3, coil 2 and contact 1, tothe

L o‘mtch H’ and.transmitter.T; thence back through line
10, armature 9, contact 29, fip spring 30 of the Jack, tip

I, _-31 of the plug and repeating coil;32, thence to the bat-
60
- will:also open the circuit through the relay R and- per-
- mit ite armature 7 to ﬂy back and disconnect the.con- |
. tacta 12 and 13, thus opening the circuit: through the
. signal lamp , and restoring or.extinguishing. the latter.

tery.  The shifting of the drmature 4 of the. relay B/

The telephone in-

and - St

- 866,714

pletes a circuit from the battery B/ through the othet
side of the repeating coil 32, conﬁection 33, key K, con-"

tact 34, connection 35 and induction coil 36 to the re-
ceiver 37 of the operator’s set, and thence through con-

nection 38, contact 35, key K, relay R? connection 40,

The operator’s transmitter is connected in 2 circuit lead-

‘70 :
and the other side of the repeating coil 24 to the battery. ST

ing from the ba,ttery through connections 41 and 49 and .

through the induction coil 36 to the transmitter 44, and

thence through .connection 45 and impedance coﬂ 46,
back to the battery.

The operator can consequently
now talk inductively with subscriber-S and find out the.

number of the station with Wthh connection is Wantod o

This may be assumed to be station S! with Whmh the.

operator proceeds to make connection by placing the
plug P! in the jack J' corresponding to that. station.

80

The insertion of this plug completes a circuit from the.

a connection 49 to the sleeve 19 of the plug P!, thence

battery B/, through impedance coil 47 and connection
48, to a supervisory lamp ! and from the lamp thro_ugh

85

through the sleeve 20 of the jack by connection 21 to the

coil of the.duplex relay R!, and thence to ground and

into the ground at 22, o,nd thence. through the earth.

and through ground connection 23 ,back to the battery.

The supervisory lamp ! will thoroupon light up and.
will remain lighted until the subscriber at station S* re- -

moves his recetver ¢ from the hook. The energizing. of

the relay R' will also attract armatures 4 and 9, against

contacts 28 and 29, 1espeotwe1y, and thus enable the:
| operator to call’ up station 8! by pressing the ringing key
K’ to bring the ringing generator G into circuit with the.
The circuit connections will then he |

bell of station S.

95

from the generator G through connection 50 and. oontat,t__ |

51, key K1, tip 31, tip spring 30, contact 29, armature 9,

“line 10, conneotlon 52, contact 53, hook H, and contact

100

54.t0 the bell 55 and from the bell thr ough condenser 56,

line 3, armature 4, contact 28, jack spring 27, plug ring.

26, connection 57, key K!, contact 58 and connection 59 |

ba.ck to the generator.

The supervisory lamp I' will - .
continue to burn during tHis time until the ringing key 105
‘has been released and the receiver ¢ at station S is lifted
from the hook, whereupon a circyit will be established:
from the- battery B’/ through the repeatingcoil 32 and.
connections 33-and. 60 contact 61, key K/, plug tip 31,
tip spring 30, contact. 29, armature 9; and line 10, to tho 1
“transmitter T and hook H and.r_th'erico through cootaot,- |
1, induction coil 2; line 3, armature 4, contact 28, jack
'sprmg 27, plug ring 26, connection. 57 , key K!; contact:

63, connection 64, rolay R2, connection. 40, and repeat- '

ing coil 24, back to the battery. This puts stations:S:
mduotwoly_
through the repeating coils 24:and 32, and at the same:

into talking communication

time moves the armature 65 of the relay R? and short -

‘circuits and  extinguishes the supervisory. lamp. I!
through a contact 66 and impedance coil 67. The re-’

120

placing of the receiver ¢ upon the hook of station §* will;
however, open the:circuit through relay R? again.and:
permit its armature to drep, thus rootormg the super- ~

visory signal which will then remain displayed: until. =
125

the line to station. S! is finally apened: by-the: with-

drawal of its plug from itsjack. In the meantime, the.

suporwsory lamp . for station S will, not have 11ghtod
owing to the fact that the same act-of inserting the:plug-

. P Whl(jh completed the circuit through-the lamp by way- =
The-qperator then presses the ]mtomng key: K and-coms:- | of. oonnoonons 17:and 18, mu aloo havae. brought about: 130 o
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- B and the relay R may be madé part of either a local

15

20

29

.rent from the line.

30

~ signal.

35

~ occurs.

4()

45‘.,the jacks are normally insulated from the lines.
other words, each ]ack is normally disconnected: from
the line to which it is allotted. The cut-out relays,

" however, serve to establish connection between the

sound in the receiver.

- the substation from whence the call came.

866,714

the e energlzmg of the relay BF on this side and the conse- 1

quent moving of its armature 65 to short circuit the
lamp through contact 66 and 1mpeda,nce coil 67. But

a8 with lamp !, the replacing of the receiver £ upon its

hook will open the circuit through the relay R* and per-
mit the armature 65 to drop back and open the shunt,

thus dlrectmg the current through the lamp I cansing

the latter to light up and remain lighted until the line
to station S is opened by the withdrawal of the plug P.

Thus it will be seen that the connections 11 and I4,

and the armature r constltute a. ghort circuiting con-
nection or arrapgement by means of which the battery

or the substation circuit.. When a call is sent in from
the substation the local or .short circuit immediately
closes and takes up the signaling current and excludés
it from the hne.
station practically out of circuit with the battery, and

‘consequently the insertion -of the plug and the opera-

tion of the cutout relay R’ does not cause an unpleasant
As stated, the conductors 11
and. 14 and the armature r constltute a short-circuiting
connection, which is normally open, but which closes
as soon as a call is sent in.

operates to effectually exclude the ca,lhng signal cur-
In other words, this short-circuit-
ing connection operates to automatmally short-circuit
This short-

circuited condition of the substation continues untll
after the local’ circuit has been ‘broken or opened up

for the purpose of extlnﬂ'mshmg or restoring the calling

in answering a call does not produce any sound in the

receiver at the substation, inasmuch as no ctirrent 1s-on-

the line at the time this breaking of the-line circuit
I‘urthermore the ‘arrangement has the ad-
vantage of enabling the hattery B to light lamp -1
through a short local circuit of comparatwely low and
unvarying resistance. - This lamp, which is the calling

signal, remains lighted until the plug P is inserted in
the jack I regardiess of whether the receiver at the
“substation is hung up or not. -

~ Preferably, and in order to insure the best resulta
in

| :IIHEB and the jacks, upon the insertion of the cord plugs.

o{)

55

These cut-out relays, ag stated, also serve to sever the

connections between the battery and the lines. Pref-

erably, one terminal ‘of each cut-out rela,y iIs per-

manently connected with a source of current, and the
other terminal of such relay is preferably permanenﬂy
connected with the sleeve contact or thimble of the
adjacent jack. ‘The ¢oil of each line relay is adapted

and arranged to form part of either the line or the local
line lamp circuit.

~_the resistance of the various relays and resistance coils

- 60

65

“conditions of any particular case.

can be adjusted or regulated by those skilled in the art
to give the desired results, and i In accordance with the
Preferably, the bat-
tery for supplying the signaling current has both poles
normally connedted with both sides of .the line. The

| used for this purpose.

“gelf to any partlcular number of parallel strands.
| thermore, and as a feature of apemal improvement, the

This leaves the receiver of the sub-.

This short-circuiting con-

nection is preferably of low resistance and when closed

In this way, ‘the breaking of the line circuit

Tt will be readily understood that

three-way in character the ]acks and plugs. havmg the .

usual tip, ring, and sleeve contacts.

An important feature of my invention is the energiz- 1'

ing of the cut-off relays R’ over circuits mcludmg the

cord strands. ‘As shown; the third strand of the cord 1s

that for this feature of my mventmn I do not limit my-

cord strand energizing circuit for the cut-off relay is
combined with a supervision which is independent of

It will be understood, bowever, .

70

Fur—_ |

79

the ground between the subscribers’ stations and the

central station.
the algnahng ig. all carried on over the line, and Wlth~
out using the ground at the substation. |

The cut-off relays R’ not only serve when energized
to connect the lines with.the normally disconnected

jacks or line terminals, but also to disconnect: the 1nd1-
vidual hine mgna,ls from the lines. |

The bells or ringers 55 are bridged across the lines,
and the condensers 56 stop the flow of battery current
through said bells or ringers, but leave the latter re-
sponsive to ringing currents Bupphed from the bridged

generator (+, whereby the gr{}und is not used for ring-
ing.

It wﬂl also ‘be seen that 1 combine a common bat-
| tery normally disconnected jack system with a su-

‘With this combination, as set forth,

80
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90

pervision which .is absolutely mdependent of the .

ground at the substations. .
The short circuit closed by any energized line relay R

has the double function of quieting the line and locking
- or holding the line signal in operation until the opera- |
Each line relay has two energizing cir-

tor answera
culta one a line circuit, and the other a local circuit,

the latter dlsplacmg or supplanting the former when
Both of these circuits are; 1t will -
The lme cir-"
¢uit for -initially energizing the line relay includes

the subscriber calls.
be seen, controlled by relay contacts.

both sides of the line in series, suhsta,ntmlly as shown.

While I have elected to illustrate all of the features '
and combmatmns of my invention in connection with
‘a full common battery telephone system, it will be
‘seen. that the said features and combinations are more
or less apphcable to other systems, and for this reason
I do not limit myself altogether to a common battery
-system - |

vamusly, the foregomg and other features and ad-

[ vantages will be readily understood and apprecmted |
by those akﬂled in the art of telephon}r -

If my invention or 1mprovements are used 111 an ex-

‘change, where such is necessary, it is evident that any

well known or smtable form of busy test can be em-

| ployed

With my improved ciréuit arrangement and combi-

nations, the two normally disconnected jack contacts-
' 97 and. 30 are both included in the talking circuit, the
‘supervisory relay energizing circuit, the ringing Cir-
“cuit, and the battery: circuit. for the. transmitter 7. In

this way these two contacts which are normally discon-
nected from the line have aplurality of important
functions or functional relations to other elements.

99

100

110

115

120

125

With further reference to the qmetmg of the 11ne | :

when the operator plugs in, it will be seen that the |

battery current is rémoved from the.winding of the line

]a.cka and the cord-circult, as illustrated, are preferably | relay before the short-circuit is remwed from across.

-130
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_- the llne——that 18 to oay, the eircuit of the line - relay R | at the central station for supplying currént to oaid Iamp

10

15

20 .
- 2, In a telephone system, the oombinntion of- a
 station and a central station, a line circuit conne_oting said
- substation and said central station, a calling device at sald
| suhstation, a calling signal and a relay and a battery at the

25

18 brokon or opened, when the operator plugs in, before
the armature thereof is released, and conoequently be
fore the short-circuit composed of the conductors 11

:and 14 18 opened or removed from across the line, thus,
- as provlouoly explained, preventing clicks or. noiges in.

the receiver which the calling subscriber. is holding to
his-ear at:the time that the operator answers the call.

What I claim as my invention is,
- 1. In a telephone system, the combination of stations

and lino connection between the.same, a calling device at-
ane of said stations, a cailing signal and a battery at the .
- other station a normally: open local circuit including said
battery, said battery being normally cdnnected with the
line, and a relay for closing said local cireuit, the opera-
- tion of said calling device causing the current-of said bat-
tery to first flow over the line, the energization of the re-
lay ‘then operating to transfer the.current to said loecal:

circuit, and a talking circuit including both sides of the

calling cireult_
- sub-

central statior, a- normally open loeal circuit including
said bnttely and- relay, said battery being normally con-
nected with the line, said local circuit when closed. by. the

'1olay operating to completely short-circuit the said sub-

- station, so as to permit the operator to answer a call with-

30

out producing sounds in the receiver at said station, and a

tulking circuit including both sides. of the calling circult

- 3. In a telephone system, the combination of a sub-

| .ﬂtation and a central gtation and suitable line connection

35

45

- mally open short-circuit conneotion across the. two limbs
-~ of the line.at the central station, a battery normally con-
‘nected with one limb of the line, a

50

| ohort-oirouit connection, a normally open local cireuit in- .

- 55

~between the same, a cailing device at said substation, a

calling signal at the central station, a relay and a battery
nt sald central station, a normally open looal circuit in-

- cluding said battery and relay, said relay, and said calling
“signal being responsive to said calling device, and the
~local circuit when closed by the relay operating to hold

40

or lock the calling signal in operation until the call is
answer ed- by the. operator, and.a talking. circuit inoludlng

“both sides. of the calling circuit,

4. In. a telephone" system, the combination of a sub

station and a central station, suitable line connection be-

tween said. stations, a hooh-owitoh at the sub station for

opening and closing the line circuit, a spring-jack at the

central- station. normally insnlated. from the line, a. nor-

. line relay for operating
a line oignnl and arranged: to. close said- normally open

cluding said relay and battery, and also including said
short-circuit conneotion a cord - circuit having a plug
adapted for insortion in said jack, said cord-circuit. being
connected with a suitable source of current supply, and a
cut-out relay adapted: to be energized when the. plug is in-

serted in the jack, said cut out relay when energized estab-

lishing connection betwoen the jack and the line, and also

60

60
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operating to break the said local circuit and deenergize'

said line relay.

5. Ina telephone system, a auhstation and a central -sta-
tion and line connection between the same, a calling signal
and a battery for operating the same at the central station,
said battery and _sfgn_al being normally connected with the

~ line, the signal serving as a medium of- connection between -
- the battery and line, a calling device at the substation -for.

operating said calling signal, the: line being normally open
at - the substation and a normally open local circuit which

‘cioses ‘when a call is sent in and which holds the calling

signal in operation until restored.by the operator, and a

talking cireuit including both sides of the calling circuit,
6. In a telephone system, a substation and;a central sta- |
- tween the terminals.of the line at the central station, said

. _tion and normally open Iine connection between the same,

_75

. ciated with said lamp a suitable.device at the substation| |
_ for-causing the operation of.said callipg signal, a. battery 1 said relay-and. thorob;sr closing said short-circuit. connoctlon o

a calling signal consisting of a lamp arraugod to light
when a call is sent in from the.substation, a relay asso-

said Dbattery being normally . connected thh the line

' through said relay and lamp, and a local circuit. which is
~closed when a call is sent. in and which nﬂfordo & short oir-_ |
cuit of comparatively low and. unvarying resistance

through which the current from said battory Hows' for tho.
purpose of lighting said lamp.

80

85

7. A telephone system comprising a substation, with the. -
normally open line thereof a battery and relay at the cen- -
tral.station, said line.normally connected with the battery

a calling signal displayed. when said local circuit is. closed,
and g circuit breaking devico for opening said local.circuit,
a metallic talking circuit, and means for uoing both sides
of said talking circuit in calling. -

8. A telephone ‘system comprising a Bubstntion and a'

~and.relay at the central station, a local cireuit normally .-
-open but closed.by said relay when a call is sent in from

sald substation, said local circuit when -closed operating
- to exclude the current-of said battery from the substation,

80

central station with line connection, a battery and a looal :
circuit. at the central station, a relay for closing the cur- -

rent of said battery through said local circuit when a call

line through said relay, and the relay torming a part of

both line and loeal circuits, a cnlling device at the sub-
“station for operating said- 1o1ny, and a calling oignal at

" the central station associated with said reiay and operated'
* by said battery, and a talking oircnit including both Bld&ﬂ

of the calling cireunit.-

100

is sent in the battery being normally connec*ed with the

9. In 2 telephone syotom, a substationn‘nd 8 centrnl _ot.a- :
tion with complete metallic line connection between the =

same, a relay and calling signal and a battery for operat-

ing the same at the central station; a ohort—clroulting con-.
nection between the line terminsals at the central station,"

said short-circuit conuection being normally open, a call-

ing device at the subsvation adapted to operate said relay_

and thereby close said short-circuit: connection, the said

'onlllng signal being also responsive to said calling device

a local circuit including the battery and relay and short-
circuit connection, the said ohort—circuiting connection op-

- erating to exclude the current of said battery from the sub-
station line as soon as the relay is operated by a cail, and

110
115

120

a circuit-br enking device for opening nnld local cireulit and .

thereby restoring said signal,

10. In a telephone syotom, a substation and a contrnl”
station and a complete motallic line connection betweon o

the same, a calling device at the substation, a a lamp and a
relay and a battery for operating the same at the central

125

station, and a short-circuit connection between the sub- .

station line terminals at the central station, sald short- .'
circuiting connection being normally open but closed by
said relay when a call:is sent in, said relay and. nhort-olr-

cuiting connection forming part of a local ciroult of com-

180

paratively low and unvarying resistance through which the

current from said battery flows for the purpose of lighting
said lamp, and & circuit-breaking device for opening up
said local circuit and resforing or extinguishing sald lamp.

11. In a telephone system; a subsfation and a central:

135

station and complete metallic line connection botween ‘the i

same, a lamp signal and a relay and a battery for operating
the same at the central station, a short-circuit. connoction -

140

between the line terminals at the central otation, gaid
short-circuit connection.being normnll}r open, and a calling
device at the substation for. operating,nnid relay and.there-

by closing.the said short-circuit, a cut-out relsy for: open-

ing up said short-circuit connection and extinguishing said

lamp, a spring: jack and, a plug and cord cireuit With a
battery for operating said cut-out relay.

‘12, In a telephone system, a substation and: a. oentral

145

station and a complete metallic line  connection between

the same, a spring jack and a plug and a cord eircuit with
a clearing out signal, a compiete metallle line ecircuit

same at the central otation, a ohort-cirouit oonnection be-

‘short-eircuit connection being normally open a local circult

ineluding the battery and relay and short-circuit connec-

tion, and-a calling device 4t the substation for operating-

150
‘which is opened to operate said clearing-out signal, a call-
ing signal and.a relay. and a battery for operating the

156
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13. In a telephene systeﬂ} the combination of a sul-
station and a central station, a complete metallic line con-
nection between the same, connection between the line
terminals at the central station, said connection being

normally open, a signal lamp and s relay and a battery for.

operating the same located at the central station, a nor-
mally open
and also said normally open connection, a receiver-hook or
sniteh at the substation for operating said relay and
.thereby closing the said normally open connectlon between
the line terminals, s0 as to cause current from said battery
fo flow throngh said Iemp, a spring jack and a plug and a
cord-cirenit with a eleﬂung out signal, and suitable con-

nections for supplying battery current to the line through

the talking strands of said ecord- circuit, the complete me-
tailic line circuit being opened to effect: the operation ef

_eald clearing-out signal. -

.14, In a telephone syetem the combination of a8 sub-
station and a central station with a complete metallie line
connection between the sume, a short-eircuit connection be-
tween the line terminals at the central station, a relay

o havlng its armature adapted and arranged to close said

short-circuit connection when a call is sent in from said
sub-station, a h‘lttew which operates the relay when the
calling device at the substation is operated, the ghort-cir-
cuit connection when eloged forming part of the local cir-
cuit for the cuirent of said battery, a calling signal lamp
located in said local cireunit at a point outside of said
short-circuit eenneetlen, ‘the-latter when closed thereby
operating to exclude the carrent of the signal battery

‘from the main line, a cut-out relay for opening-up said,
short-circuit ﬂnd thereby extinguishing said lamp, a eprlng

jack having eultable connection with said cut-out relay, a
plug and cord eirenit with a battery, a clearing-out signal

in said cord cirenit, and a. eemplete metallic -line eheult -

which is opened to operate said clearing-out signal.
15. In a telephone system, the combination of a. sub-

scriber’s line; a hook switeh for- opening and closing the

line circuit, a battery nermally connected with the line, a
line relay for operating ‘the line signal, a normally open
gshort-cirenit connection across the line terminale at the

- central station, gald short-cireuit connéction being ciosed

45

by the energization of the line relay when & .,call ig gent in,

and 2 local eircuit including said battery relay and’ short-

circuit eenneetien the said relay being located in a’ con-

- ductor for ming .part of both the line and loecal eircuits.

80

- through the . contact points of gaid relay and controlled
- thereby.; the said source, relay, and signal device being in

60

65

70

16. In'a telephone system; a line circuit normally open
at one staticn; a switeh or like eireuit-changer therefor
at said station; a source of current, a relay, and a signal
receiving deviee all at another station, and’ a_ normally
open associated local circuit at said other etatien leading

a section of enndueter forming part ef both line and local

-circuits, .
17. The combination in a cen’rml battery telephone ex-

change, of a -main cireuit nmmally apen at & substation
and extending therefrom to a central station : ,. and a cir-

cuit-changing switch therefor -at said substation; with a

normally opeu associated local cireuit, a source of cur-

rent, a relay responsive to the operation of said eircuit-
changer and a signal reeeiving deviee all at said central

station; the said source, the magnet of said relay, and

the signal device being serially connected in the main
circuit, and together with contact points of said relay in ¢
the associated local circuit also; and the said relay cOn-
stituting a switeh to close said local circuit, and to divert

the current of the source from said main eirenit through

the said local ciycuit for the operatien of said signal

 device.’

75

tallic main circuit normally open at 8 substation and ex-
tending therefrom to a central station: a circuit-changing
switch therefor at said substetien ; and an earth connec-

- tion normally attached to one main conductor of said me-
. taliie circuit at said central station ; with a source of cur-

80

-rent a -cutoff relay “controlling the conection of said
-jaource with the main circuit conductors ;- an independent

local circuit ineluding said hatteu and reiay.

- tien

18. In a 'telephene 'eystem' the combination of a, me- |

S

80 a8 to exclude the signel current from the main line atter y relay responsive to the aetlnn of said circuit-changer: end
a call is sent in. *

a normally detached auxiliary earth connection for the
other main conductor of said metallie circuit leading
through and controlled by the contact points of seid inde-

“pendent relay; the said source and the magnet of said in-

dependent relay being serially connected in the main eir-
cuit; and the said .auxiliary earth connection being
branched from its associated m

whereby a short circuit for said source is constituted be-
tween the said  two earth connections immediately pur-
suant to the operation of said substation cir cuif-changer

to transmit a call signal, and the consequent operation of
said independent relay.’ -

19. In a central battexy telephone exchange system, the

- combination with a main or subscriber’s circuit normally

open at a substation and extending therefrom to p central

main conductor at a point
external to the cutoff relay connection of sald source;

85
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station; a telephone receiver and g telephnne suspension

switch both at said substation, the latter being adepLed on

the removal of said receiver therefrom to close said. cir-
cuit and ther eby transmit a call signal to said eentral sta-
tion; -a battery supplying curlent to said main ecircuit;

| switchboard devices for answering call signals transmlt-

ted over said main eilcult by the operation of said sub-
etatlon ewiteh and a cutoft relay responsive to the nor-

mal operation of said switchboard devices, and acting to-
sever the normal connection of said battery with said

main circuit, all at said central station; of associate
switehing and .signaling devices, also at sald central sta-
tion, comprising an independent relay responsive to the
signaling operation of said suspension switch, and a
signal-receiving device eentmlled thereby, both . normally
connected in series in said main cireuit together with said

battery ; and means actuated by said independent relay

for ehelt-eucuitlng the current of said battery through
said relay and signal device when g ecall signal is trans-

‘mitted from said substation, and before said cutoff relay 1s

operated Dy said sw1teﬁbm1d call answering devices to

“sever the connection ef said battery with said main cirecuit,

20. In a central battery telephene exchange syetem, the
combination with a main or subseriber's cir cuit normally
open at & substation and extending therefrom to a central
station; a telephone receiver and a telephone suspension
switch, both at said substation, the latter being adapted on
the remeval of said receiver therefrom to close said eircuit
and therely - t1ansn11t a call signal to said central sta-
a battery supplying current fo said main circuit;
SW itehbeerd dEVIEES for answering call signals tmnsmit—
ted over said main cirenit by the operation of said sub-
station switch; and a- cutoff relay responsive to the nor-
mal operation ef sald switchboard devices, and acting to

sever the normal connection of said battery with said

main cireuit all at said central station.; of associate

switching and signaling devices, also at seld central sta-

tion, eemprising an independent relay, and a signal re-
ceiving device controlled thereby both normally connected

i together with said Dattery in series in said main circuit;
and a normally open local circuit leading through the con-

tact points of said relay, and also containing said battery,
relay, and mgne‘ device: the said relay being responsive
to call signals smitted by said suspeénsion switeh, and
adapted wher operated to close the said local circuit, and
thereby divert the battery current from the maind circuit
thereto; whereby the said - signal device may he operated
by current flowing in said local circuit, and maintained in

the electrical condition of 'the main ecircuit when the Dhat-
tery is disconnected therefrom by the cutoff relay, and
sounds produced by such changes in the enbetatien re-

- ceiver may be prevented.

21, In a telephone system the combination ef eubeerlb-
ers’ lines, subseribers’ hook switches for opening and clos-

ing the line circuits, jack springs normally insulated from

the line, a battery normally connected with the lines, line
relays for operating line signals and adapted to be ener-
gized when the line circuits are closed by the said "hook

-switches, normally open connections across the line termi-

nals at the central .Station, said normally open connections

being closed when the said line relays are energlzed, an

eperator 8 cord- eireuit previded with pluge adapted fer ln-

..
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"operation by said relay, and whereby abrupt changes in
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. the line terminals at the central station, a source of cur-
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“and arranged to. e energized by the insertiom of the said

low resistance connection. across the terminals of the two

- short-cireuit the said sub-station apparatus, -

seriber’s line, means for closing the line, a three-way

nection between the jack and -the line, said cut-out relay;

- also including said line relay, said local cireuit ‘heing
hroken when the cut out relay is energized, and the local

connected with the cord circuit, a cut-out relay for estab-

Jack, one i'ﬁl‘ﬂliljﬂL of said cut-out relay being permanentiy |'

Jack. a Dbattery bridged across the strands of the cord-

~Jack and an operator's cord-cireuit provided with a plug
‘adapted for insertion in said Jack, a supervisory lamp asso0-
- -ciated . with sald. cord-cireuit, a normally open shunt

“sertion in said jacks. said. cord-civenit being connected I

with a suitable source of current supply, local cirenits in-
cluding said battery and line relays and ‘also including
sald normally open connectlions, cut out relays conneeted

plugs in sald jacks, said cat out relays when energized
establishing connedtion between the jacks and the lines,
and also operating to break the said local eireuits and de-

energize said line-relays. | - |
22, A telephone system comprising a subscriber's line
consisting of two metalljc limbs, suitable subsgtation appa-

ratus. suitable central station. apparatus, a normally open

iimbs at the central station. and a relay for closing said
connection. said contiection, when closed- operating to

F

rFl
"N

23, In a té’lep_l;nne__sy,stem. the combination of a sub-

spring jab_k_ nui'mnlly insulated from the line, a three-way
cord cirenit provided with a plug adapted for insertion in
said jack. a central source of current supply connected
with the line and the cord-circuit, a line relay for operat-
ing a calling-signal, a cut-out relay for establishing con-

heing energized Dy 'rlhe' insertion of the plug in the jack,
n loeal cireuit including said source of current supply, and

cireuit for said cut ont relay including said source of cur-
rent -'m_lppl'}'__,am_l also including the sleeve contacts of the
Jack and plug and the third strand of the cord-circuit.,
24, In a telephone system, the combination of a sub-
seriber’s line, a subseriber’s. hook-switeh for opening and
closing the line,.a spring-iack normally insulated from the
line, .an operator's cord circuit having a plug adapted for -
insertion In said jack., a line signal, adapted to bhe oper-
ated when the line cirenit is closed. . a source of current

lishing connection between the line and the jack, said cut-
nut relay being energized when the plug is-inserted in the
connécted}?ith said source of current supply, the local cir-
cuit of said cut-out relay including the sleeve contaets of
the jack and the plug. -

25. In a telephone system, the combination of a sub-
sceiber’s line, a subscriber’s hook switeh for opening and
closing the line cireuit, a three-way spring jack normally
insulated from the line, an operator's three-way cord-cir-
cuit provided with. a plug adapted for insertion in said
cirenit, a line signal adapted to he operated when a call is’
sent in and the lipe-cireuit closed, a cut-out relay for
restoring. said line signal and adapted to establish con-
nections hetween the jack and the line, said cut-out relay
having one terminal connected with a sleeve or testing
ring of said jack, and the other terminal of said eut-out
relay being permanently connected with said source of cur-
rent supply. : - S o

<G. In a telephone system, the éombination of a sub-
seriber’s line, a subscriber's hook-switch for opening and
closing the line civeuit, a normally open .connection across

rent-supply normally connected with the line, a line relay
adapted to be energized when a call 1s sent in, and -ar-
ranged to close said normally open connection, a spring

around -said lamp adapted to e closed while the plug is
inserted in the jack and the line-circuit is closed and a
ﬁut-{iu_t relay for restoring the line signal and adapted to
he energized when the plug is inserted in said ;iﬂcic. o
27.-In a telephione system, {he combination of a sub-
seriber’s .line, a subscriber's hool gwiteli for ﬂ[_}eﬂ'ilig ';11'14;1 )
clogsing ,.the -dine, a spring-jack. normally insulated Dhotl
from .the :line and the ground, a1 source of current con-
nected "with the'operator's cord circnit, a normally open
short-circuit connection across the lime terminals at the
central station, a line relay adapted® to respond to calls

| cent spring-jack. | |
29. In a telephone system, the combination of & sub.

sent in from the sub-station and arranged to close said

normally open short-cirenit connection. a line signal oper-
ated by said line relay. a cut-out relay for restoring said

line signal and adapted to establish connection between

the jack and the line. the said cut-out relay being ener-.

85

sized Dy the insertion of the plug in the jack, a supervisory

lamp associated with,ﬂm_fm‘d-cireuitl and a normaily open’

sllllnt"m'mtntl said lamp. said shunt being closed while the

plug is in the jack and the line ecirceuit closed, butl"'sﬁid-__-_ |
shunt opening and causing said lamp to glow when the
line cirecuit is broken. L B |

28. In a telephone system, the combination of sub-sta-

1

90

tions and a central station, complete metallic line connec-

the sub-stations for. opening and closing the lines, spring-
jacks at the central station normally insulated from ‘the

‘tions between said stations, subseriber's hook switches at

95

lines, normally open short-circuit .connections across the

line terminals at the central station, a source of current
normally connected with the lines, line reiays adapted. to
be energized by the closing of the Iine circuits and to close
said normally open short cirecuit connections, line lamp

100

signals in series with said line relays, an operator’s cord

circuit provided with plugs adapted for insertion in said '
Jacks, a source of current Lridged across the said cord-

circuit, supervisory lamps associated with said cord-cir-

~cuit, normally open shunts around said supervisory lamps,
- sald shunts being closed while the plugs are in the jacks
and the line circuits closed, but said shunts being ‘opened
~when the line circuits are broken, supervisory relays for.

controlling 'said shunts, and cut-out relays for restorirg
the line signals and establishing connection between the

Jacks and the lines, said cut-out relays ‘being adapted to .
- be energized by the insertion of the plugs in the jacks,
each ecvt-out relay having one terminal permanently con-

nected with the source of current connected with the cord
cireuit, a-nﬂ the other terminal of each. cut-out relay being

-~
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connected with the sleéve, contact or thimble of the adja- -

relay, means for supplying current through ‘the line cir-
cuit for injtially energizing said relay, a normally open
local circuit associated with said line signal, the coil and
the normally separated contacts of. sgid relay being in-

seriber's _l'ine, a. line relay, a line signal operated by said

cluded in said.local circuit, the ‘relay coil being also in-

125

cluded in_ti;e_li_ne circuit, and means for calling over both
sides of the line cirenit.- - - =~ -

30, In a. telephone system, the combination of a sub--
scriber’s line circuit, a local circnit at the ‘central ex-

change, means for supplying current through said cir-
cuits, a line relay responsive to calls and adapted furcélos-

‘ing said local ecircuit, the coil of said relay being con-

nected and arranged to form part of both line and local
circuits, and a line lamp located in said loeal ecircuit. _'

31. In a telephone system, a subsfation ‘and. a central
station and complete metallic line conneetion between the
same, a lamp signal and. a relay and a battery for oper-
ating the sﬁmg at the central station, a short-circult con-

nection between the line terminals at the central station,

‘_said_,.short-circuit connection being normally open, and a |
calling devicé at the substation for operating said relay 140
and thereby closing, the said. short-circuit, a . cutting-out
relay for -opening up said shori-circuit and cutting out:

said battery, a spring jack and a plug and cord circuit with

4o

a battery for operating said cut-out relay. d

32.. The combination with a telephone line and a con-
nection terminal therefor normally not in operative rela-
fion with said line, of g connecting plug and cord circuit

120

130

135

adapted to codperate with said line, a supervisory signal -

controlling muagnet and a patiery associated with said

cord circuit, a switeh at the subseriber’s station, and
‘means controlled by the insertion of the plug into the jack

150

for placing said Jick in operative relation with the fine;

whereby said stennl controlling magnet | is placed under
‘the control of the subscriber.. - .

33. The combination with a :telephone line and a con-
nection terminal in the form of a spring jack normally not
in operative relation with said line, of a cord circuit and
connecting plug, supervisory signaling apparatus asso-
ciated with sald civeuit, a central source of current nsso-
ciated with sald line and circuit to operate sald super-

155
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'Tisnrv apparatus, and a re‘ny edapted to be energized
from said source to place said Jack in operative relation

with the line when said plug is inserted into said jack.

34. The combination with a telephone litle, of a con-
necticn terminal nor melly disconnected therefrom, a relay
for contiecting said connection terminal with the line, a
central sonrce  of current adapted to be connected in the

- metallic circuit for talking purposes, means for operiting

said relay from said source when connection is made with
the line by current flowing over a path including a portion

of the cord circuit, and means for sending a calling-cur-

rent over the line of the,called subscriber only and at the
same time maintaining said relay in operated condition.

- 35. The ‘combination with a telephone-line and a
nection terminal thelefer normally not in operative rela-
tion with the line, of a connecting plug. and cord-cireuit
to codperate with sald line, a supervisory signal .control-
ling magnet and battery associated with said cord-eir Cutit,
a telephone tlansmntel and a switch at the subsecriber’s
station, and means eentmiled by the insertion of the plug
into the jack for plneing the jack in operative-relation

with: the line by current flowing over a path including a

portion of  the cord-circuit, whereby talking ~ current is

furnished to sanid ‘transmitter and said magnet is placed .

under the control of the subscriber.

36. The combination with a telephone hne, nnd & con-
nection terminal therefor nermally not in operative rela-
tion with said line, of a connecting plug and cord civeuit

- adapted to coOperate with said line, a supervisory signal

30

controlling magnet and a bettery associated with said
cord circuit, a switch at the eubselibere ‘station, and

means including a contact connected With the cord cireuit
controlled by the insertion of the plug into the jack for
placing said jack -in operative relation with the line,.
whereby said signal eontrolling maghet is placed undey

the control of the subscriber. | ‘
37. The combination with a telephone line and a con-

. nection terminal in the form -of a spring jack normasally

40
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not in operative relation with the line, of a cord circuit
and a connecting plug, 4 central source of. current asso-

ciated with said line and eircuit to furnish talklng cur-

rent to the substations, and means including said source

-of current actuated by the insertion of said plug in the
 jack ‘and by current flowing over a part of the cord ecir-
cuit for placing said jack in npemtive relation with said

line.
38. The eembinatinn with a telephone line and & con-

nection terminal in the form. of a spring jack. normally {

not in operative relation with said Iline, of a cord elreult
and connecting plug, supervisory signaling apparatus
associated with said cireuit, a central source of current
associnted with said line and ecircuit to operate” said

Supervisory apparatus, and & relay adapted.to be ener-

gized from said source over a path including a portion of

the cord circuit to place said Jack In operative relation
with the line when said plug is inserted in said jack.

39. The combination with a telephone Iine, and a con-
nection terminal in the form of a sp1ing jack, of a con-
necting plug and a cord cireuit, a central source of current
associated with said line and circuit to furnish current for

‘talking purposes, supervisory signal apparatus associated

with the cord circuit and operated from said source of cur-
rent, and a relay actuated from said source by the inser-

tion of said plug into and its withdrawal from said jack

for controlling the operative relation of said jack with
said line, said relay ‘being actuated by carrent ﬂewing over

a pertinn of & strand of the eeld circuit a contact of the

plug and Jack. | , |
40, In a telephone eyntem, a metallic ¢ireuit tine, a con-

‘nection terminal in the form of a.spring jack normally not
. in. eperative relatien with gsald line, a connecting plug and

a cord circuit, a signalirg device ‘normally in operative

reletien ‘with said ‘Iine, a central gource of current and‘-

supervigory signaling apparatus associated with- said line

and cord circunit, sald source being adapted to furnish cur-

rent fer the operation of said apparatus and for talking
purposes, and a relay actuated from said source over a por-

tlon of the cord circuit when said plug is inserted In said

jack to place sald signaling de*rice in inoperative relation

COI- .
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with said line and said Jaek in eperetive relation with said

" line. .
4+1. The enml}mnnen with a telephone 11ne having a
limD extending to the central station,-of a line contact for
~said limh normally disconnected therefrom, a cord, circuit
~and connecting pluﬂ' supervisory sl,;nnling apparatus con-

nected with said circenit, a central source of current asso-
ciated with sald line and circuit to furnish current for
talking pur poses, and for the operation of said supervisory

nppnlatne, and means gctuated over a portion of the cord.

¢ircuit for an‘mmnt1:3*:.11l}r connecting said line contact with
said limb when the line is in use and for disconnecting the
same therefrom when the line is not in use.

42, The combination with a telephnne line hawng a
fimb extending to the central station, of a signaling device
normally conneeted with said limb, a line contact for said

limb normally disconnected therefrom, a cord circuit and
connecting plug, supervisory signaling apparatus asso-
ciated with said cord circuit, a central battery to furnish

.current for talking purposes and for the operation of said

apparatus, and a 1e1a3 energized from said battery and
connected directly to the cord circuit and adapted to dis-

connect said limb from said signaling device and to con- ‘

nect the same with the line contact when a. cnnneetinn ie

estnbhshed with the line.

'43.- The combination with a telephone line having a

limb extending to the central station, of a spring or mov-

ing part with which said limb connects at the central
office, a signaling device connected with said spring or part
In" its normal position, a line contact for said Iimb, a cord
circuit and connecting plug, a central battery associated

with the said line circuit, supervisory signals- also asso-

ciated with the circuit, said battery being adapted to fur-
nish current to the substations for talking purposes and

for operating said snpervisory nignnle, and a relay also en-

ergized from said battery over a circuit including a por-

tion of the cord circuit and adapted to disconnect said

spring or part from the signaling device and to connect it

with the line enntact When a connection ie eetablieheﬂ with

the line. .
44, In a telephone eystem, the cnmbinatien nf a - sub-

“sciiber’s line, a jack having line<contacts -both. of which
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are normally dieennneeted from the-line, a cord circuit and -

plug, a relay for connecting the. jack with the line, and a

battery for energizing said relay over a path including the.

sleeve of said plug and a strand of said cord circuit.

45. The combination of a subscriber’s line, a jack having
line - contacts both of which are nermelly disconnected

from the line, a relay for eetah}iehlng connection between
the jack and the line,a cord circuit and plug, and a bat-
tery for energizing said rélay over a path inelndmg the

‘sleeve contacts of said jack and plug..

46. The combination of a subseriber’s line, a Jnek nor-

mally disconnected from the line, a 1:'e1e3:,r for eetabliehing.

connection between the line and said jack, a cord ¢ircult
and plug, a supervisory relay and a supervisory lamp asso-

‘clated with said cord circuit, and a battery for energizing

both of said relays and lighting said lamp, the said first
mentioned relay heing ene1gized over a path including
said lamp. -

47, A telephnne system comprising a eubecribers Iine,
both sides of which are normally disconnected from the
spririg jack, an electro magnet for an opening and closing
ennneetion beiween the line dnd spring jack, and a central

- 8source of current and an operator’s cord strand included

in the energizing circuit of said magnet.
48. The combination with a telephone line and & connec-

tion termihal therefor normally not in nperetive reletinn

with said line, of a connecting plug and cord circuit adapt-
ed to coiperate with said line, a supervisory signal con-
trolling magnet and a battery associated with said cord

circuit, a switch at the subscriber’s gtation, and meang

1256
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controlled by the insertion of the plug into the jack for

placing said jack in operative relation with the line, where-
by said signal controlling magnet is placed under the con:
trol of the subscriber, together with a enpervienry or dis-
connecting cireuit inelnding both sides of gaid line in se-

ries, and a substation ewitch for opening said eupervisery -
' clreuit to give a signal. |
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49. The combination with & telephone line and a connee- 1

tion terminal in the form of g spring jack normally not in
operative relation with said line, of a cord circuit and.con-

‘necting -plug, supervisory signaling apparatus associated

with said cirenit, a central source. of current associated

- with said line and eclreuit to operate said supervisory ap-
paratus, and a relay adapted to be energized from  said
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- or lock the calling signal tn operation

Source to place said jack in operative relation with the line
when said plug is inserted into sald jack, together with a
supervisory or diseconnecting circuit including Loth sides of

‘sald line in series, and a substation switch for opening

said supervisory circuit to give a ‘signal., I
00. In a telephone gystem, a subscriber’s line, a line re-

lay, a ‘central source of elect‘ribcurrent, a2 normally open

line circuit for energizing said-relay, and a normally open

~local ecireunit controlled by the said relay and including an
said loecal cireuit is.

energizing coil thereof, whereby the
substituted for the said line circuit when the relay is ener-
gized, each cireunit inclhuding said source. of current, apd
the said apparatus thus provided including relay contacts
controlling said line circutt, and.an armature for operating
said contacts. - | | |

01, In a telephone system, the combiﬁation; of stations

and line connection between the same, a calling device at:

one of said stations, a caling signal and a battery at the
other station, a normally open local eircuit including said
battery, said battery being normally connected with the

line, and ‘s relay for closing: said local circuit, the opera-

r

tion of said calling device causing the current of said bat-

tery to first flow over the line,

the relay then operating to transfer the current to said

local ecircuit, a normally disconnected jack, a relay indi-
"vidual to the line and adapted when energized to connect
the jack therewith, an operator’s connecting cord, and a |
local energizing circuit

for szid individual relay, said
energizing “circait inciuding a strand of said -connecting

cord. |

statlon gnd a central station,

said substation and said central station,. a calling device
station, a normally open local clpeuit
said battery beéing nor-

tery at the central
including said battery and relay,

mally c_onﬂec‘ted_ with the lne, said local eircuit ‘when -
-clog_ed by the relay operating to. completely short-eireult 1
the said substation, so as to permit the operator to answer

2 call without  producing sounds in. the receiver at said

- 8tatlon, a normally disconnected jack, a relay individual

to the _Iine and a’dap't'ed'whe_n_ energized to connect the jack
therewith, an operator’s connecting cord,. and a ldeal

energizing circuit. for said fndividual relay, said ener-

52. In a teléphnne systém,_ ‘the combination of a sﬁb---
a line.circuit connecting .

and the energization of

- at said substation, a calling signal and a relay and a bat- |

gizing circuit including a strand of said connecting cord.

- 53. In a telephone system, the combination of a sub-
station and a central station and suitable line connection
between the same, a calling device at sald substation, a

-calling signal at the.cent'ral st'atiﬂn; a relay and a battery .

at said central station, a normally open loecal eireuit in- -

cluding said battery and relay, said relay and said calling
signal being responsive’ to said calling 'ﬂevicg, and the
local circuit when closed hy ‘the relay operating to hold
until the call is

answered by'the operator, a normally disconnected: jack,

a relay individual to the line and adapted when energized
-to connect the jack therewith, an operator’s connecting

cord, and a local energizing circult for sald individua?

‘relay, said energizing cireuit including a strand of snd

connecting cord.

od, Im n télephfme_ system, a _substatioﬁ and a. central

station and line connection between the same, a. calling

signal and a battery for operating the same at the central

station, snid " battery and signal Dbeing 'normally' con-

- nected with tluﬁ line, the signal serving as medium of

connection between the battery and line, a calling device
at the substation for operating sald calling signal;_ the
line being normally open at the substation, and a nor-
mally open local cireuit which closes when a call is sent
in and which holds the calling signal in operation until
restored by the operator,
a.relay individual to the line and adapted when energized
{0 connect the jack therewith, an operaior's

a normally disconnected jack,

l

-4 battery at the central

nected jack, a relay individual to |
‘when energized to connect the jack therewith, an.oper- -

~circuit including a strand of said connecting cord. |
of a sub- .

B .866,714

cord, and a local energizing circuit for said Individual

relay, said energizing circuit
connecting cord. - ,

93, In a telephone system, a substation and a central
station and normally open line connection between the

Same, a calling signal consisting of a lamp arranged to

light when a call is sent in from the substation, a relay

including a strand of -said

85

associated with said lamp, a suitable device at the sub-- .

station for causing the operation of said calling signal,
station for supplying current. to

90

said lamp, said battery being normally connected with the

line through -said relay and iAmp, and a local circuit

which is closed when a ecall is sent in and which affords -~

a short cireuit of ‘comparatively low and unvarying resist-
ance through which the current. from said battery flows
for the purpose of lighting said lamp,.-a normally discon-

ator’s conmecting cord, and g local energizing circuit for

sald individual relay, said energizing circuit ineluding a

strand of said connecting cord.

the line and adapted_ :

9o

100

06. In a felephone_system, .2 substation and a central |
station and a complete metallic, line connection Dbetween

the same, a spring Jack and a plug and a cord circuit with -

a clearing-out signal, a complete metallic line cireuit which

105

Is opened to operate said clearing-out signal, a calling sig-

nal and a relay and a battery for operating the same at

the central station, a short-circuit connection between the o
terminals of the line at the central station, said short-

circuit cqnnection being normally open, a local ecircuit in-
cluding the battery and relay and short-cireuit connection,

“and a calling device at the substation for operating said

relay and thereby closing said short-circuit connection to

- exclude the signal current from the main line after a call
13 sent in, & normally disconnected jack, a relay individual
~ to the line and adapied when energized to connect the jack
therewith, an operator’'s connecting cord, and a Ioecal -
| energizing circuit for said individual relay, said energizing

circuit Including a strand of said connecting cord. |
57. In a telephone system, a line circuit normally open

at one station; a switch or like circuit-changer therefor
at said station ; a source of current, g relay, and a signal
receiving device all at another station; and a normally

125

thereby ; the said source, relay, and signal device being ..

open associated local circuit at said other station leading
through the contact points of said relay and controlled

in a section of conductor forming part of both line and

110

115
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local eircuits: s normally disconnected jack: a relay .

individual to the line and adapted when energized to |

130

connect the jack therewith ; an operator’s connecting cord,

and a local energizing circuit for said individual. relay,

said energizing cil'cuit'including a strand of said con- -

‘necting cord.

'58. ‘A telephone _system compfising 1] mibstatiop and a
central station with line connection, a battery and a local

circnit at the central station, a relay for closing the cur-:

rent of said battery through said loeal. cireuit when a -
call is sent in, the battery being normally connected with
the line through said relay, and the relay forming a part - -

140

of both line and local circuits, a calling device at the sub-

station for operating said relay, and a calling signal at

the central station associated with said relay and operated
by - said Dattery, a narmﬂ}ly disconnected Jack, a relay

tndividual to the line and ndapted when energized to con-
| pect the jack therewith, an operator's

cord, and a local

13;5_ -

145

energizing circuit for said individual relay, said energizing

2%, In a telephone system, the'comhinnrim_l
scriber’s line, a hook switeh for opening and closing the
line circuif, a battery normaly connected with the line, a

in, and a local cirenit  including said battery relay and
short-circuit connection,

cuits, a normally disconnected Jack, a relay individual to

the Ifne and adapted when energized to connect the jack

160

connecting | therewith, an operaior's connecting cord, and a local

the said relay being located in
a conductor forming part of Dboth the line and local cir-

1 e 100
line relay for operating the line signal, it normally .open L
short-cireuit connection aecross the line terminals at the
central station, said short-circuit connection being closed
by the energization of the line relay when a call is sent .
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and a local energizinw cireuit for .saigd individual relay,

15

20

29

- scriber's Ilne, a line relay, a

866,714

. eneryizing cireuit for said indiridnnl.relay, said en,ergiz'-
.ing circuit inelnding a strand of said connecting cord.

60. In a.telephene syetem the combination of a sub-
1 line signal operated by said
relay, means for enpplvine current through the-line cir-
cuit for energizing -said relny, and a nor mally cpen local

- eireuit associated with 'said line signal, the coil and nor-
mally sep: unted contacts of said relay being included in

said local circuit, and the relay coil being also included

‘In the line circuit, a..normally disconnected jack, a reiay

individual to the line and adapted when energized to con-
nect the Jnck therewith, an operator’s connecting cord,

said enelgininﬂ cirenit inecluding a stl"lnd of said con-
necting eo1d |

61. In e. telephone system, the eomblnatmn of a sub-

scriber’s line circuit, a local circuit at the certral exchange,

means for supplying. current through said circuits, a line
relay responsive to calls and "adapted for closing said
local eireult the coil of said relay beihg

A line lamp located in said local circuit, a normally dis-

connected jack, a relay individual to the line and adapted |
when energized to- connect the Jnek therewith, an oper-

ator’'s connecting cord, and a local energizing circuit for
said individual relay, said. energizing circuit inclnding e

~strand of said connecting cord.

30

62. A telephone system eornprieln & snbserlbere 11ne -

oonsinting of two metallic lunhe, suitable subgtation appa-
ratus, suitable central station apparetns, a nolmnlly open

_low resistance connection across the tern:unale of the
two limbs at the central station, and a 1e1ny for closing

sald connection, said connection when closed operating

to short-circuit- the said subistation nppmntns, a normally

30.

dieeonneeted Jnck a relay individual to the line and
adapted when ener wmed to connect the jack therewzth an

- operator’s connecting cord, and a local energizing cireuit
aid energizing circuit including

for said individual relay,

| . a strand of said eonneeting cord.
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. 63. In a telephone system, the combination of etetions '-
‘and line connection between the sqame, a ealling device at

one of said etntions, a calling signal and a battery at the

other station, a normally open local circuit including said’

buittery, said battery Deing normally connected with the
tine, and-a relay for closing said local circuit, the opera-

tion of sald calling deviece causing the current of ‘said
- battery to first flow over the lifie, and the energization of
the relay then operating to transfer the current to said
local circuit, a enpewmory 1elny, and a complete metallic-

line eneuit for energizing said supervisory relay.

G4.-In a telephone system, the combination of a sub-

station and a central station, a line circuit eonnectlng said

substation and said® central station, a calling device at

said substation, a calling s::gnnl and a relay and a hattery
at the central staution, a norrnfllly open local cireirit includ-

Ing said battery and relay, said battery being Hﬁlmﬂlly ¢con-

nected with the Ilne said lecal circuit when closed by the
relay operating to _completely short-circuit the said sub-
gtation, so as to 1e1nove 11a1:te1y current therefrom and
permit the operator to answer a call without producing
souiinds in the‘receiver at said statlon a supervisory relay,

a complete metallic line circuit for energizing said super-
wsoly relay, and a talking cneuit 1neludmg enld calling

dev:ee
Gt.}

~ talking cireuit including said calling device a calling

70

75

signal at the central station, a relay and a battery at said
central station, a normally open'local circuit including said
battery and relay, said relay and said ealling signal being

- responsive ‘to enid'enlling-'devi_ee,' and t_he local circuit
when- closed. by the relay eperafing to hold or lock the
calling signal in operation until the call is answered by.

the operator,*a supervisory relay,-and a complete metallic

1ine cirenit f01 enelgmn sn1d snpelweow 1elny, from.emd

bnttew . . .
65. In a telephone eystern a substation and a central
station and line connection hetween the same, a edlling

connected and
- arranged to form part of both line and local elrenits, and

In a telephone system, the combination of a sub-
station and a central station and suitable line connection-
between the same, a calling device at said substation, a.

e

station, sald bettery and eigneI being norrnally connected

with fhe line, the signal serving a8 medium of connection

between the battery and line, a. calling device at the gub-

station- for operating said calling eignal the line being"
-normally open at the substation, and a’ norm&lly open
Iceal cireuit which closes when a call is gent in and which
-holds the: eﬂlllng sienal in operation until restored by the
‘operator, a supervisory relay, and a eolnplete Inetellie llne

circuit for energizing said supeirvisory relay. - .- T
- 67. In a telephone eystern, o substation and a eentral*
station and normally open: line connection between the -
‘same, a calling signal consisting of a lamp. arranged-to -

90

light when.a-ecall is sent in from the substation, a relay - -
associated with said. lamp, a euitahle device at the sub-

station for causing the operation of said calling signal,

:a bnttery at the central station for supplying current to

95

said lamp, said battery being normally eonneeted with the
line through said relay and lamp; and a local circuit’ whieh- o

is closed when a call is sent in and whieh affords a short

circuit of comparatively low and- unvnrying resistance

through which the current from said battery. flows for the
purpose of l1ght1ng said lamp, a supervisory relay;. and a

IIOO :

complete metnllie line eirenit for. energizing enid euper- :

 visory relny

68. In a telephone syetem, a nubetetion and a eentrnl
etatzon and a complete metallic line conneation between

105

the same, a spring Jack and a plug-and a cord circuit with

a clearing-out signal,
which is opened to operate said. clearing-out \signal, a
calling signal and a relay and a battery for operating the

- same at the central station, a short-circuit eonneetion be-

a complete metallic line ecireuit

110

tween the terminals of the line' at the central etation, a

said shott-circuit connection being normally open, a local

c.ireuit including the bntter:,z and relay and short-circuit

connection, and a eqlling device at-the substation for

operating said relayr and thereby closing said short-cir-
cuit connection so as to exclude the signal current from

the main.line after a call is sent in, a euperrieory relay,
and a eomplete metallic line eireuit for energizing gaid

‘supervisor y relay.

. 69. In a telephone eystem a llHL eheuit nolmnlly open
at one.station; a switch or like circult-chdanger therefor

at said station : , 4 source of current, a relay, and a signal

1eee1v1ng device all at another gstation; and a normally
open associated local circuit at said other station leading
through the contact points. of said relay -and controlled

115

120
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thereby ; the said source, reley, and_ signal device being.

in a . section of conductor forming pnrt of. both "line and

local e11eu1te, a supervisory .relay, and a complete me-

tallic line circuit for energizing said supervisory relay.

70. A -telephone system- comprising a. substation and a
centrnl station with line connection, a battery ahd a Jocal
circuit at the central.station, a relay for closing the cur-

.rent of said battery through said local circuit when a call

is sent in, the battery being normnlly connected with the
line through a Winding of said relay, and thé relay wind-

130

136

ing ‘and battery forming a part of both line and loeal -

circuits, a calling deviee at the- eubstation for operatlng'
said relay, and n calling signal at the central station as-
2140

supervisory relay, and.a eornplete metallie line eireuit for

sociated with said relay .and operated by said pattery, a

energizing said supervisory relay. - . -
71. In a telephone system, the eolnbinntion of a eub-

scriber’s line, a hook switch for .opening and closing the

line ecirecuit, a battery nonnally connected with the line,
a line relay for operatine the line signal, 2 normally open
short-circuit connection across the line terminals at the

shor t-cireuit connection, the said: relay being located in a

-conductor. formlng part of both the line and local efr-

145

. central .station, -siid short-eneult connection being.closed
by the energization of the liné relay when a call is sent
‘in, and a local. circuit 1nclud1ng said battery relay and

1s0

cuits, a snpermsory relay, and a complefe Inetnllie line -

euoun: for energizing said euperwsory relay.

72.-In’ a telephone system, the combination of a sub-
scriber’s. 11ne, & line relay, a line signal gperated by said
relny, means. for supplying current through the line cir-

155

cuit for energizing said relay, and a. norrnally open. local .

circuit associated with ‘said line signdl, :the coil and the
‘signal and a battery. for opemtlnrr the snme at the eentrnl 1 normnlly sepereted contacts of said relay . being included

80
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in the line cirveuit, g supervisory

“13. In a telephone system, the combination of a sub-
seriber's line circuit, a ldcal circuit at the central -ex-
change, means for supplying current through said cireuits,
closing
said local ecircuit, the coil of said relay being connented_
and arranged to form part of both line and local eircuits,

and a line lamp located in said local eircuit, a super-’

visory relay, and 4 complete metallic line cireuit for ener-
glzing said supervisory relay. | |
74. A telephone system comprising a subscriber's . line

consisting of two metallic limbs, suitable substation appa-
ratus, suitable central station apparatus, a normally open
low resistance connection across the teiminals of the two
limbs at the central station; and g2
connectioﬁ, said conneection when elosed operating to short:

circuit the said substation apparatus, a supervisory relay,

and a cbmplete metallic line circuit for energizing 'said
- supervisoi'y relay. I e

0. In a telephone system, the cnmbinatiﬂg of ‘stations
‘and line connection between the same, a calling device at
one of said stations, a calling signal and a battery at the

other statiqn', a normally open local circuit including said
battery, said battery heing normally connectegd with both

sides of the line, and a relay for closing said local eireuit, -

the operation of said calling device causing the current of

émid_ bﬂttefj' to first flow over both sides of the line, and

the emergizing of the relay then operating to transfer the .

current to said local circuit, an operator's connecting cord,

and a supervisory signal undei the control of the sub- -

scriber when the cord is connected with the line.

76. In a _teléphﬁne system, the combination of a 311bsta.7"'
tion ‘and a central station, a line. connecting said substa- .

tion and said central station, a calling device at said sub-
station, & calling gignal and a relay and a battery at the
central station, a normally open loeal circuit inecluding said

battery and relay, a line cireuit closed while the subscriber
Is waiting for the operator to answer, and including the

hattery in series with the receiver at the substation, said

Dattery being normally connected with the line, said loeal

[ 3

circuit .when -closed by the relay operating to completely

shunt or short-circunit -the said substation, to remove bat-
tery. current therefrom and permit the operator tc answer
without producing sounds in the receiver at said station,
in operator's comnecting cord. and a supervisory signal
under the control of the shbscribep when' the cord is con-
nected with the line. | | S

77. In a tellephonu system, the combination of a substa-
'tiqn'and_'a'qgntl'ﬂl station and suitable line connection be-

tween the same, a calling device at said substation, a call-
ing signaL at the central station, a relay and a battery at
said central 'station, 4. nornrally open loeal circuit inelnd-

‘ing said Ba‘ttl_ery and relay, said relay and said calling sig-

nal DLeing responsive tolsaidgcalling'device, and the local
circuit when closed by the relay operating to-hold or lock

the calling signal in operation. until the cal] is answered

by the operator, an.operator’s connecting cord, a talking

circuit incl'uding both sides of the calling circuit, and a
[Supervisory.signal under the control of the subseriber wlen

the cord is connected with the line.

78, In a4 telephone.system, a. suhstﬁtion ati_'d’a central

station and line connection hetween the same, a calling sig-
nal and a battery for operating® the same at the central
station, said battery being normally connected with Doth
sides of the line, the signal serving as medium of connec-
tion between the battery and one side of line, g calling de-

vice at the substation for operating said calling signal,

the line being normally open at the cﬁlling devi{:e_ of the
substation, and a normally open local cireuit which closes
In parallel with.the line when a call is sent in and which

holds the calling signal in operation until-restoraﬁ by the

operator, an operator’'s connecting cord, and supervisory

signal under the control of the Subscriber when' the cord

is' connected with the line. |
70. In a telephone system, 'a substation and a céntral

‘station and normally epen line connection hetween tle

same, a calling signal consisting of:q- lamp arranged to

lght when a c&,_li_is sent in fruf'_u the S'ubs“'t}itiuil; 'a‘relug,{ 1s-

relay far closing said

]

Y

“through the contact points of
thereby ; the said source, relay, and sienal device Deing in
a section of condictor forming part of both line and local

“elrenits ;- an operator’s connecting cold : and a Supervisory’

. connecting cord,

connecting cord, and a supervisory signal-only wunder the

~a clearing-out signal,
- which is opened to operate said clearing-out signal, a-eall-. .
ing sigral and ‘a relay and a battery for-operating the.-

clated with said . line signal,

866,714

in said local cireuit, and the relay coil being also included Y sociated with said lamp. a suitable device at the substation
_ relay, and a complete
‘mmetallic line circuit for energizing said supervisory relay.

for causing the operation of said calling signal, a batiory
at the central station for supplyving current  to
said hattery Dbeing normally connected  with
through said relay and lamp, and a local cirenit which is

cuit of comparatively low and unvarying

cord, and a supervisory signal under the control of the
subscriber when the cord is_connected with the line. |

80. In a .telephone system, a sulistation and s central

satd [lamp,.
the line

85

closed when 4 call is sent in and which affords.a shore eips

L resistance

through which the current. from said battery flows for t-hew_

purpose of lighting said lamp, an operator's conneeting

90

station and a complete metallic Iine connection . hetwoeen

the same, a spring jack and a piug and n cord circuit _with
a complete metallic line eircuyit

stime at the. central Station,_ 4 short-circuit conneetion he-
Ine at the central station, said

tween the terminals of the |
short-cireuit cﬁnnectiﬂn':hpihg normally open,. a local cip-
cuit including the battery and relay and short-circuit con-

nection, and a calling device at -the substation for operat-
ing said relay’ and thereby closing said short-eireuit -
connection so fs to exclude  the signal eurrent ifrom the-

main line after a’call is sent in, an operator's connecting
cord, and a supervisory relay under the control of the
stubscriber when the cord is connected with the line.

81. In a telephone system, a line cireuit normaily open -
at ome station : a sWite'Ihi or like circuit-changer therefor . .
at said station: a source of current, a relay, and a sienal

teceiving device' all at another station: and a- normally

-open, associated local cirm}it‘_ at sald other st:iti{m I'eading‘ |
said relay -and controlled

95
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signal under the ccintrﬂl,of__tlle+_31111501'il)m-_ wlhen the cord '-

1s connected with the line. - -
82, A telephone system comprising a substation and. 4

ééntral"stﬂtiml_'with line connection, a battery and g local ~

circuit at the central station, a relay for closing the cur-
rent-of said battery through said loeal cireuit when a call

e at the substition for operating said

Is sent in, the battery being normally connected with the: -
line. through a winding of said relay, and the relay wind-
iug:-tlnd"bﬂttel‘j” furminﬁi-_‘i a part of both line and loeal ejp-
cuits, 2 calling devie

relay, and a calling signal at the central station.controlled

by szlid"1'eliiy.:111t1'0p¢;'uted by said battery, an operator’s
| 2. subscriber's transmitter in the. line
energizing cireuit
under-the control of the subscriber when the cord is con-
nected with the line. | L e

83, In a telephone system, the .conibination of
scriber’s line, a hook switeh for

line relay for operating

central station, said short-circuit connection heing closed
by the energization of the line relay when a eall is sont in,

and a loeal cirenit including said battery reluy and short-:
C'ircuit’E:mnﬂm‘iml, the said relay being located in ‘a con- .
ductor forming part of both -the line and loea] circuits, . an

operator's connecting cord, amd a supervisory signal under

the control of the subscriber when the cord is conneeted:
‘with the line., - o

31 Ju a telephone system, the combination of a sub-
scriber’s line, a fransmitter a line Felay, .2 line signal
operated hy said  relay, means. for  supplyitig - current

thmnp;ﬁh the transmitter and line citcuit for initially cner--

gizing snid relay, and a normally .open local cirenit asse-

separatid contacts of said relay beine
loeal civenit, and the relay coil heing also.i_ncluﬁded in the
line c¢ircuit in series with snid.truusmitter.','an"t_:rpemtm"s

control of the subscriber when the cord ig connected with
the line, ST S
“ﬁ Iu a telephone system, the combination of 9 sub-

sCl'iber's line cireuit, a . loeal” cirenit -at .thie - central ex-
» chinnge, moeans for supplying current through said circuits,

of said reluy, and g supervisory signal

a subh-
opening and closing the
line cireuit, » Im*t’rgry normally connected witl the line, a
the line signal, a. normally open
short-cireunit buhnectiﬂn r.tcijﬂs.s,'_the line terminals at the

the coil and the normally
meluded in o said o
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linc relay renpcnnivc to calls and adnpted for clcsing
aaid local circuit, the coll of said relay being connected
_.and arranged to form part of both line and local circuits,
and a line lamp located in said local circuit, an operator’s
" connecting cord, and a supervisory signnl under the con-
 trol .of -the subﬂciibcr-when the- cord is ccnnccted with
- the line.
. 86. A telcphonc system comprising a subscriher’n line
consisting of two metallic 1imbs, suitable substation appa-

ratus, saitable central station apparatus, a normally open

. low resistance connection across the terminals of the
two limbs at the central station, and a relay for closing
said connection, said connection ‘when closed operating to
" short-cirenit the said substation apparatus, an operator’s
cnnnccting cord, nnd a supervisory signal nnder the con-
trol of the subscriber ‘when thc cord in connected with thc
line.

87..In a 'tclcphcne system, the ccmbinnticn of stations
and line connection hetween the same, a calling device at
| one. of snid stations, a calling signal and a Dattery at the
other station, a normally open local circuit including said
battery, said bdttery being normally connected with the
line, and n relay. for closing said loecal circuit, the opera-

tion of said ealling device eausing the current of said bat- |

tery to first low over the line, and the energization of the

- relay then- operating to transfer the current to snid local
eircuit, a subscriber's calling circuit for getting the atten-
tion of the operator, said circuit including a winding of
said relny and bLoth sides of the line in series.

" 88. In a telephone system, the combination of a substa-
Hne- circuit connecting said |

" tion and & central station, a
substation and said central station, a calling device at said
sulstation, a ealling signal and a relay and a battery at
the central station, a normaliy open biidge of practically
‘po resistance across the line at the central stnticn, 2 nor-

mially epen local circuit including said battery and relay
.and bridge, said battery being normally connected with the

- line; said ‘loecal circuit when closed by the relay operating
to. cmnpictclv short-cirenit the said substation, so aseto
take hnttci y current away from the substation and permit
. .the cpeintcr to answer a call without producing sounds
" in the receiver at said station, a gubscriber's calling cir:
cuit for getting the attention of the cperator, said circuit
inclading both sides of the llnc in geries, o

$9. In a tclephcnc gystem, the- ccmbinnticn of & 3ubcta-
-tion and a central station-and suitable line connection be-
‘tween the same; a calling device at said subst'iticn a call-.
ing signal at the central 'station, a relay and .a bnttery at
said central station, n nnrmaily open local circuit includ-
ing aaid. hnttery and relay, said relay and said calling sig-
nal being 1'espcnnive to said calling device, and the local.
¢ircuit -when closed by the relay operating to hold or leck.
. the culiing signal in cpernticn until the call i8 answered
by the operator, a nuhsciibern cnlling circuit for getting

ithe attention of the cperatcr, said circult including a wind—-

ing of said relay-ahd- hoth sides of the line in series, a

spring jack allotted to the calling Bnbscribcr, and a local

elr cnit cxtendm# through the jack to retire the. line Eiﬂ'nal
'when the operator ANSwers. 2 |

0. In a tclcphcnc system, a subctnticn and. .o centrnl
- station and line connection. bctwecn the same, a calling
gignal and a battery for operating the same-at the central
station, said Lnttery and signal bcinﬂ' normally connected
with the line, the signal serving as medium of connection
} Letween the biattery nnd line, a calling device at the sub-
" station for operating said c¢alling signal, the line being
normally open at the substnticn, and a normally open local
circuit which cioses when a call 1_3 sent in and which holds

the calllng signal in operation until restored by the op-

erator, a. subscriber’s
lion of the cpcmtm
the line in series.

01. In a telephone svstcm H qub%tatlcn and a ccnti'al
station and normally open line connection Dbetween the
snme, n calling signal. ccnsisting of a lamp arranged to-
light when & call is sent in from the substation, a relay

; calling Cii'CLrit for getting the atten-
~said’ cireuit Including both sides of

g

- seriber’s line, a

- ser ies.

line through said relay and lamp, and a local circuit which
is closed when a call is sent in and which affords a short
circuit. of comparatively low and unvarying resistance
through which the current from said battery tlows for the
parpose of lighting said lamp, a subscriber’s calling circuit
for getting the attention of the operator, s
Cll]dlﬂ&bﬂfil gides of the line in series,

02. In a telephone system, a substation and a ccntrnl
station and a complete metallic line cnnnectinn hetween

-the same, a spring jack and a plug and a cord circnit with

4 clearing-out sngnnl a ccmplctc metallic line c¢ircuit
which i3 opened to opérate Sﬂ.ld clearing-out signal, a call-

ing sjgnal and a 1'e1<13f and a battery. for operating the
same at the central station, a short-cireuit connection be-

tween the terminals of the line at the central station, Sﬂld
-short-circuit connection bcing normally open, & local elr-

cuit including the hattcry and relay and short-cirenit con-

| nection, and a calling device at the substation for operat-
. ing said velay and thereby closing said short-circuit: con-
nection 50 as to exclude the s:gnnl current from the main..

11

85

said cirecuit in- -

90
95

100

line after a call is sent in, a subséiiber's calling circuit for .

getting the attention of the operator,

said c_i_rcnit includ-
ing both sides of the line in series.. -

93. In a telephone system, a line circuit normnlly open

at one station; a switch or like clrcuit—chnnger therefor at

105

said station: a source of current, ‘a relay, and a signal

receiving device all at another station and a normally
open associated lccal circuit at said cther station leading .

through the contaet points of said relay and controlled .-

thereby ; the said source, relay, and signal device being in

cu-cuits a subscriber’s calling circuit for gcttinn' the at-

tention of the operator, said cu'cmt including both sn:'ies
or the line in series. |

04, A tclcphcnc systcm comprising a su])sta.ticn nnd a

central station with line connection, a battery and.a loeal
circuit at the central station, a relay for closing the cur-

rent. of said battery thrcngh said local circuit when a call

is sent in, the battery being ncrmnlly connected w:th one
sidc of the: iinc through a winding of said relay, and the
relay winding forming a part of both line and local cir-

cuits, a calling devicc at the substation for operating said-

relay, a visual cnllmg signal at the ccntrni station asso-
ciated -with said relay and _operated by said battery, and a

- subscriber’s calling circuit for f’ettlll“' the attention of the

cpeiatcr, said circuit 1nclud1ng both sides of the line in
. series. -

95..In a tclephcnc system the ccmbinntion of a

‘hook switch for opening and closing the
line circuit, a battery normally connected with the line,

short-circuit connection across the line terminals at the
central station, said shor t-circuit connection being closed
by the cncrglzaticn of the line i-clny when a call is sent in,
and a local cireunit 1nclndinﬂ' said battery

sub-.-

rel ay. and short-

110

a section of conductor forming part of. bcth line ‘md loecal -

115

120

120

a’ 130

line relay for operating the line signal, a. normally open

135

circuit connccticn, the said relay Deing Iccnted Arr a. con-

ductor forming part of both the line and loeal eircuits, a

‘subscriber's cniL:ng circuit for getting the attention of the

operator, - snid circuit 1nc1ud1n“' bcth sides of the Ime in

96, In a ’rclcphcnc nystcln tlic ccmhinaticn ut a sub-
seriber’s linc, a line relay, a line ‘signal operated by said

relay, mcnns for supplying current thro ugh the line cir-

cuit for energizing said relay, and a.normally cpcn flocal
circuit associated with said line .signal, the coil and the
normally separated contacts of said relay being included

in said local circuit, and the relay coil being also 1nc1udcd |
- in the line circuit, a subseriber’s calling eircuit for getting

the attention of the operator,

said circuit Jncludinﬂ' both
sides of the line in series. * . - -

140

150

97. In a telephone system, the combination of a sub-

scriber’s line cireunit, a local ecircuit at the central ex-

change, means for supplying curvent through. said cireuits,

~a line relay responsive to calls and adapted for closing
said" local .circuit, the coil of said relay "eing connected

and arranged to form part of both line and local circuits,

nnnnciutcd with said lamp, a suitable device at the substa- | and a line lamp located in said local circuit, a subscriber’s

.tlon- for causing -the: operation of sald calline signal, a

Lattary at the centiral statiom for supplying current to

said lamp, said battery Leing norr ally connecteld with the ) -

calling circuit for getting the attention of the operator. .

said. cireuit including both sides of the line in-series. .
098, ‘A tclephcnc systcm comprising a subscribcrn Iine
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1

connection,
‘short-cireuit the said substation apparatus, g

with the line, of g

consisting of two metalljc limbs, suitable substation appa-

latus, suitabie ‘central

low resistance connection across the terminals of the two

Hmbs at the central

said to
subsecriber’s

calling cireunit for getting the attention of the operator,

said cireuit incluading both sides of the line in series.

9. The combination with a telephone line ang a connec-
tion terminal therefop normally not in operative relation
connecting plug
colperate with said line, & supervisory signal controlling
magnet and a battery associated with said cord circuit, a
telephone transmitter and a switch at the Subscriber's sta-
tion, and meansg controlled by the ins
into the jack: for Dlacing the jack in operative - relation
with the-line, whereby talking current is furnished to saia
transmitter and said magnet is placed under the control

connéetion when eloged operating

- 0f the subscriber, a normally open. low resistance connec-

tion bridged acrosg
means  for - closing

the line at the central station, ang
said connection to ‘short-circuit .op
shunt the line when the subscriber calls.

- 100. ‘The combination.

hection terminal therefor normally

. v !
not in operative’ rela-

tion with said line, of a fﬂnnacting !
adapted to CoOperate 'with_ sald line, a Supervisory signal

- controlling magnet ang g battery associated with said

30

39

40

00

55

60

70

for closing said connection t’o“'_-slm’rt-cir'euit or shunt the
line when | o |
104, In g telephone System, a metallice r:ilrc;fit line, a con-.
jack normally not

75

30

cord circuit, a switch ant

nﬂ’i:t_t ion

-Wwith said line and corg cireutt, said
‘to furnish current for
for talking purposes, and & relay actuated from said source

the subscribep's station, and
neans controlled by the insertion of the plug into the-jack
for placing said j&C!I in operative relation” with the line,
whereby said-signal controlling magnet is placed under the
control-of the subscriber, g normally open low resistance
connection- bridged across the line at the central station,
and means for closing said connection
shunt the-line wher the subscriber calls,. . =

'101. The comlunﬁtion'with a telephone line, and a con-
'm of a spring jack normally not
In operative relation with the line, of a cord circuit and a
eoﬁnectil_lg plug, a centrgl source of current associated
With said - line and cireyjt to furnish talking current to
the substations, and means 'including, sald source of cuyr-
rent actuated by the insertion of saiq plug in-the jack for
placing said jack in operative '1'ela'tiqn-lwith said line, g

I

station, and 'm’eansfnr closing said con-
' shunt the line when the
a_telephone line and a con-

102. The combination Wiﬂ_l t
of a spring jack. normally

nection terminal in the’ form

not in operative rélation with said line, of a cord cireuit .
apparatus as- -

and conmecting plug, Supervisory signaling
sociated with said circuit, a céntral source of current as-
Soclated. with said line aig circuit to operate said super-
visory apparatus, and a relay adapted to he
ald source to place said jack in operative relation with
the line when said plug is inserted into said '
mally open low resistance connection bridged across the
line at the central station, ang means for closing said con.
nection to short-cireuit oy shunt the line when the sub-
scriber calls. . S .

- 103, The cembination With a telephone line ang g con-

Ing plug and g cord circuit, j central source of current
associated with said line and circuit |

talking purposes, supervisory signal appargtus associated
with the cord cirenit anad operated from %sﬂid'source of cur-
rent, -and a relay actuated from saiq source by the insep-
tion of said plug. into and its 'withdrawal from saiq jack
for controlling the operative relation of sald jack with
said. line, gz normally - open  low Tesistance ‘connection
bridged across the line at the cetitral station, and means

the subscriber calls,

lection terminal in the form of a spring
in operative relation with said line, a central source of
current and supervisoiry signaling apparatus associateq
source being adapted
the operation of said apparatus garid

- T
. F o
. ; -

station apparatus, a normatly open

station, and g relay for closing said.

866,714

l when said plug is inserted in sqid Jack to place said signal-
ing device in inoperative relation with said line and. said
jack in operative relation with said line, o normalily open

“low resistance connection bridged across the line at the
central station, angd means for closing said connection to
short-citenit or shunt the line when the subsciiberealls.

105. The combination with g telephone line having a

85

and cord circuit to .

limb extending to the central station, of a line contact for
said limbD normally disconnected therefrom, a cord circuit -
and connecting plug, Supervisory signaling apparatus con-
nected with said circuit, a centra] source of current as- -
‘sociated with said lipe and circuit to '

- talking purposes and ‘Supervisory
apparatus, and m for automatically conpecting said.

g0

of said

ertion of the plug |

plug and cord eircuit

to short-cireujt or

line contact with said limb when the'line,is. in use and for '95
disconnecting the same therefrom when'the line Is not. in

1se, a normally’ open loiy Tesistance connection bridged
ACress-the line at the central station, and meang for clos-
ing said connection to

the subscriber ealls. -. 1 o
106. The combination with g telephone line. having a
limb extending to the central statlon, of a signaling device
normally connected with said limb, a line contact for said
line normally disconnected therefrom, a cord circuit -and’
connecting ' plug, ‘supervisory signaling~ apparatus as80-
« clated with said cord cirey; , & gentral battery to furnish
and for the operation of said.
a relay energized from said battery adapted

short-circuit or shunt the 'Iine.-'when

100
105

110

connection’ bridged across the line at the central station,
and means for-closing said connection to short-cireuit or -
shunt the line when the sﬁbscriber_t;'alls.- L

107. The combination with g telephone 1line having a
Iimb iegctending*to the centra)

1 115

station, of a spring or moy-
ing part with which said Hmi eonnects at ‘the cehtral office, a
2 signaling device connecteq with said spring or,part in -

- its norma) position, a line contact for said_-limb, a cord eir- -
cuit and connecting plug, a central battery a ssociated with 120
the said line cireuit, sﬁpérvisﬁry signals also assoctated |
with the cirenit, said battery being adapted to furnish cupr- -

rent to the subs tations for talking purposes and for operat- °
iug said supervisory signals, and g relay also energized -

R T

energized from.

términal in the form of a spring jack, of a connect..

to furnish current for '

from E;aid-batteryfadapted to disconnect said sSpring or part . 125
from the signaling devica and to connect it with the‘line -
contact when a connection is‘e'stahlii:;hed iﬂ._rith_ the ling,a - -
normally open low resistance 'pt}nhecti_tm- bridged neross the
line at the central station, ang means for closing said con- + -
. nection to” short-cireuit or shunt the line when the sub- 734
scriber calls. - o - | S
108. Thé combination with 4 telephone line and a con- . -
neetion terminal 'tliél-efm':nbl'mal'ly not in operative pela- -
tion with the line, of a connecting plug and cord circuit to.,
- ceoperate with said }ihe, a su;jervis_m-y sigual_.contrulling ‘185
magnet and a battery associnted with said cord- cireuit, a - .
telephione transmitter and a switch gt the: subscriber’s sta- =~ .
tion, and means controllegd by the insertion of the plug into - -~ -
the jack for placing the jack in operative relation with the = . -
" 0y talking current is furnished to said trans- 140
-mitter and said maenet i pPlaced under the control of the -~ .
sithscriber, a local “eircuit for shm't-c'ircuitiug or shunting -
the line when the subscriber calls, and meang for opening -
8ald local circuit when g connection is made with the line: - .
- 109, The combination with telephone Iine_ian_dla-can- ‘_145
nection terminal therefﬂr'nm'mally not in operative rela-
tion with said line, of a connecting plug and cord . eireuit”
adapted. to coiperate with said line, g supervisory signal
controlling magnet and a battery associated with said
cord circuit, a switch at. the subscriber’s station, - and
- means controlled by the 'nsertion of the plug into the jack
for placing said Jack in operpiive relation with the line,
Wwhereby said signal controlling magnet js placed under the -
control of the subscriber, a local circuit for short-cireuit-.
‘ing or shunting the line when the subseriber calls, and
neans for opening said loeal cirevit when a connection is -
made with the line, S |
110. The combination with a telephone line, and a .con-

nection terminal in the form of g spring jack normally not .

150

in operative relation with the line, of a cord circuit and a _]_'60- o




~ subscriber calls, and means for opening- said Inc&l circuit.

866,714

connecting plug, a central source of current associated

‘with said line and circuit to furnish talking ~irrent to the

substations, and means including said souv . of current

actuated by the. insertion of said plug in the jack for plac- -

ing said jack in operative relation with said line, a local
circuit for short-cireuiting or shunting the line when the

W hen a connection is made with the line.

10

111. The combination with a telephone line and a con-
nection terminal in the form of a spring jack normally not

- in operative relation with said line, of a cord eircuit and

15

connecting plug, supervisory ‘signaling - apparatus . asso-
ciated with said. circuit,.a central source of current asso-
cinted with said line ‘and clreuit to operate said super-
visory apparatus, and a relay adﬁpted to be energized

-from said source to place said jack In operative relation
- with the line when said plug is inserted into said jack, a

. local circuit for short-—cucmting or shunting the line when
the subscriber calls, and means for opening said local cir-

20

cuit when a mnnectinn is made with the line..
112,

nection terminal in the form. of a spring jack, of a con-

29

30

necting plug and a. cord circuit, a central scurce of cur-

rent associated with snid line and circuit to furnish cur-
rent for talking purposes, supervisory signal apparatus
associated -with the cord circuit and operated from said
source of current, and a relay actuated from said source
hy the msmtmn of said plug into and its withdrawal from
said jack for: controlling the operative relatiom of said

Jjack with the line, & local. circuit for short-clrcultlnw or

shunting the line when the aubscribe1 calls, and means for
opening said local circuit when a ‘connection is mﬂde with

~ the line.

30

40

113. In a telephone system, 4 metallic circuit line, 2

connection terminal in the form of a spring jack nor-

mally not in operative relation with said line, n connecting

plug-and a cord circuit, a signaling device normally in.

operative relation with said line, a central source of cur-
rent and supervisory signaling apparatus -associated with
said line and cord circuit, said source being adapted to
fm-nish, current for the operation of said apparatus and

for talking purposes, and a relay actuated from said source

45

when said plug is. inserted in said jack to. place sald sig-
naling device in inoperative relation with said line and

-said jack in operative relation with said line, a local cir-

cuit for qhmt—tucultmg or shunting the line when the sul-
sceiber calls, and means for ocopening said local }u'cult

“when a connection is made with the line.

20

5D

114.
limb extending to the central station, of a line contact for
said limb normally disconnected therefrom, a cord circuit
and contecting plug, supervisory signaling apparatus con-

nected with said civeuit, a central source cif current asso-
- ciated with said line

and circuit to furnish current for
talking purposes and for the operation of said.supervisory

apparatus, ‘and means for. automatically connecting said | |
. gociated with said circuit, a central source of current as-

line contact with said limb when the line is in use and for

~ disconnecting the same therefrom when the line is not in

.3.6_0.

limb extending to the central station, of a

70

- {nnnwt the s

use, a leoeal eircunit for short-eir cuitm"‘ or shunting the line §

calls, and means for

when the subscriber opening said

laeal eirveuit when a conneetion 15 made with the line. |
telephone line having a

115, The combination with a
sienaling device
normally connected with said limb, a line contact for said
line niormally disconnected therefrom,

connecting plug: supervisory signaling

currvent for talking purposes and for the operation of said
appiratus, and a relay energized from said battery ndapted
to dm:unne{:t said Hmb from said signaling device. and to
same with the line centact when a connee-

“tion is establishéd with the Ilne, a loeal cirenit for short-

75

¥

80

civeniting or shunting the line when' the subscriber calls,
cand means fm 011311111“' said local circuit when a connec:

hun is m.ulv with the line,

116G. The conibination. with a telepltone line having a
limh extending to the central station, of a spring or mov-

ing part with which said liml connects at the central

nﬂice,.;i signaling device connected with said spring or part

ir its normal position, a line’ contact for said limb, a cord

The combination with a telephone line and a con-

The combination with a telephone line having a

~a cord circuit. and
apparatus asso-
ciated with said cord cirvenit, g central battery to furnish

“bell or ringer, a source of

13

“eircuit and connecting plug, a central Dattery assnemted

with the said line circuit, supervisory signals also asso-
ciated with the circuit, saiﬂ battery being adapted to fur-
nish current to the substations for talking purposes Iaud
for operating suid supervisory signals, and ‘a relay also
energized from said Dbattery,
spring or part from the signaling device and to connect it

“with the line contact when a connection is established with

the line, a local cireuit for short-circuiting or shunting the

line when the subsecriber calls, and means for opening said

local circuit when a connection is made with the line,
117.

cobperate with said line, a supervisory signal controlling
magnet and a battery associated with said cord circuit, a

telephone transmitter and g switch at the subscriber’s sta-

tion, and means including a local cireuit controlled by the
insertion of the plug into the jack for placing the jack in
operative relation with the line when the subscriber calls,
whewa talking current from said bLattery is furnished to

said transmitter and said magnet is placed under the-

cantrol of the calling subscriber, a subscriber’s bell or
.ringm a source of ringing current adapted to be bridged

- across the line to operate said bell or ringer, and a ringing

circuit including both sides of the line,
. 118, The combinatinn with a telephone line and 2 con-

nection terminal therefor normall:, not in operative rela

tion with said line, of a connecting plug and cord cirenit
adﬂpted to couperate with said line, a supervisory signal
controlling magnet and a battery for energizing the same

‘associated with said cord cireuit, a switch at the subserih-
er's station, and means controlled by the insertion of the

plug into the jack for placing said jack in operative rela-
tion with the line, whereliy gaid signal confrolling magnet
and battery are placed under the control of the subscriber,
a subscriber’s bell or ringer, a source. of ringing current
adapted to be bridged across the line to operate said bell
or ringer, and a 11ng1nﬂ circuit includinﬂr both sides-of the

" line.

adapted to disconnect said

The combination with a telephone line and a con-
nection terminal therefor normally not' in operative rela-
tion with the line, of a connecting plug and cord circuit to

85

90

95

100

105

110

115

120

119. The combination with a telephone line, and a con- o

nection terminal in the form of a spring jack normally not

.in operative relation with the line, of a cord circuit and a
a .central source of current associated

colinecting plug,
with said line and circuit to furnish tailking current to the
substation, means independent of said iine, including said
source of current, actuated by the insertion of said plug in
the jack, for placing said jack in operative relation with
said line, when the operator answers a call, a subscriber’s
bell or ringer, a source of ringing current adapted to be
bridged across the line to operate said hell or ringer, and
a ringing cireuit iIlCllldlIl“‘ both sides of the line.

20. The combination with a telephone line and & con-
nection ‘terminal in the form of a spring jack normally
not in operative relation with said line, of a cord circeuit
and connecting plug, supervisory signaling 'lppzunn‘us as-

sociated with said line and ecircuit to operate said super-
visory apparatus, and a relay adapted to be encrgized {from
said source to place said jaek in operative relalion with
the line when said plun' is inserted into said jack, a sub-
seriber’s bell or ringer; a source of ringing current adapted
to Le Lridgzed across the lflne to ¢perate said beil or ringer,
and a ringing circuit including both sides of the line.

121, ‘The cnnﬂﬁnqtinn with a telephone line and a con-
nection terminal in the form of a spring jack, of- a con-
neeting plug and a cord circuit; a central source of current
associated with said line and circuit to furnigh current for
talking purposes, supervisory signal apparatus associtted

with the cord cirenit and operated from said source of.
current, a relay actuated fi ‘'om said source by the iuser tion -
of said plug into and its withdrawal from said jack, for
controlliing the operative relation of said jack with said’

line, a local. cirenit ciosed to keep said rvelay energized
while the line is in use for talking purposes, a subscriber's
ringing current adapted to be
bhrideed across the line to operate said bell or ringer, and
a ringing eircuit including hoth sides of the line. -

122.
connection ter mmal in the fmm of a spring Jjack novmally

In a telephone system, a metallic circuit line, a
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_'...ru]fl]rlml {0 e hrideed across the line to opérate said hell or
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.tdlkmg pmlmsoa, a suhbscriber's el or ringer,

L

11&':[‘ il]IOIH"I}l'fﬁ'U relation with
atid a cord uumt. A sienating  device normally -in opera
Tive iuhltmn with duid tine, a central sonrce. of Ellll‘l‘lli
and supervisory <ignaling apparatos hssocinted witdi -
line .1'1'11:'1'(.:11"[1T{i:"ruit' siid-souree heing adapted to furnish

Cur rent for {he r:lnrmtmn ol Hlli’l .11}1;.11:1{:11-3 and for talking
Inunnwa a relay actuated from  said source whern

plug is mami-:*d in said |.u1~.. to place said sienaling dovice

il mn]:m ative relation with said line and said jack in

nper ative relaiion with said line, a local cirenit closed to

{:.mp said 11*1:13 onereized while lllo lime is in nse for talk-

iy Iilll;m'-.{“-a. a subseriber's -hell o ringér, 'a source of

1m"1nu_ w;unvnt alapted to be luul--uﬂ across the line foo
- {}]H‘IJH‘ anid hell or 1111"111*.~ﬂn{1 a4 ringinz cireuit including

huth L-,nluc, of 1he line,
1-:-:

and u:-u*.mu*:lm plug, .ulwwmn v signaling -apparatus.con-
nmhwl utth anl cireuit, a central souree of ‘current’ ‘1‘-‘.‘1(1
(*1..-1{{'(1 wnh hdlﬂ line and circuit to furnish curerent for
talking cpurposes and for the operation of said supervisory
apparatus, means for ;1ulnmtn1{:ﬂly conneefing said line
contact with waid Hmb when the line is in use and fm dis
(*{}nn:‘(*tm“ the same therefrom when the line is not in uw
a HHIJH('IH]["I s hell or l'mnur 2 source of ringing {mleni
ringer hoth
Ilno

ﬂm_}' a ringing circuit including sideg of the

¥

limb P}’femhn” ‘to the central station, of a signaling device
nm'mqlly (-ﬂnnn{*ted with said limb, a jine contact for said
line . nm'mally ﬂlqu)nnetfml theretmm a cord cirenit and
mnnertmg pln an])ﬂt*vlqur}f' signaling apparatus’ asso
ciated w*th said cord -:umnt a central h*tttorv to furnish
cuuent for t‘l]kln“ 1}111*111:1:59% and for the npera’rmn of said
apparatus, -a rel ayv energized from snid hattery and "l[ld}_ﬂ'{-‘d
to digconnect c;ald limb from said signaling device and to
L{JHHE{‘I' tl’;e same with the line contact when a connection
ia E‘-atﬂhlllﬂ-,h(,d with the line, a local circuit including a cord
qtmnd fm' vner“mng said relay when the line ig in use for
source of

~ringing current adapted to he bridged across the line to on-

45

800

erate sald hell o 11nﬂm'
hoth %ld&&. Uf tlw line. * ,
1‘3'.;,"1‘]10 mmhmailon with a telephonco line having

anﬂ f1 1'111 mn (11{,1111 including

limh extondmn to the central station, of a spring or mov

palt Wlf] ‘W]IH h said limDh connects at the central of-
fi{:e fl hl"‘ﬂ.ll ng device LUI]I]DLtOd with said gpring or part
in its norma 110%111011
- cireuit and C(}I]I]P(‘tln;l'; plug

a central -hattery associated

o w1th ‘the amrj Ime cirenit; supervisonry signals also asso-

00

.1!.1.

60

65

| Lonpel'ﬂie with said line,

70

75

Lmh d wuth the mr(:ult said hattery being ‘ldﬂl}it‘ﬂ to fur-
nmh curwnt to the substations for talking purposes; and
fnr t'rlu..ralmg said sapervisory signals, and a relay also en-
er"iz.t.d from said Dhattery . adapted to disconnect said
5111'111;., m* palt from the signaling device and to connect it
with 111& IIII.IE confact when a connection is8 established
wi,th the ]mn a subsecriber's bell or rin; wrap, a source of 1111~
ing cmmnl udal}fed to e hridged across the line to npﬂ—
ate said. bell or 1'1nwer and @ rlnglng circuit including ]Iﬂﬂl
%1(193 of the line. o
1‘?1}."1‘119 cumhmﬂtmn with a telephone line and a: con-
npctmn ’rmmma] therefor normally not in operative rela-
’rmn wnh the lmo of a connecting pluﬂ' and cord circuit to
a supoervisory signal controlling
mq"net and 0 lmttery associated with ‘'said cord-circuit, a

FIE‘]]]H‘JHP transmitter and a switch at the subscriber's sta- -

‘tion, and moftm (-nnnulled hy the insertion of the plug 1nt0
the jack for placing the 3 dck in operative relation with the
line, wlwl'nln t.nlkm"j cuuent is Turnished to said trans

“mitter and anu] magnet is placed tinder the control of the

subscriler, a qupu'vmm v magnet energl?mg cirenit includ-
ing. hoth. sides of the line, and a sugerwsur} lamp cireuit

adﬂpted to be rendered. ﬂperatlve h;} the opening of %fudh

ﬂnm-;.,lzlng eircuit, |

127. The {-nmhinatmn with a ‘telephone line, and a con-
no(-imn terminal in the form of a spring jack normal]v not
in nperative relation- with the lide, of a GOI‘d;ﬂl,fﬂult and a -

sakel

qid

| "l lw combination with a- telephone llne h{wm" .
Jimh n\ttmhn" fo the confral station, of a line contiact for
mm] lunh umm ly {llH{*n]]lH‘(f[‘ﬂ therefrom, a cord -civeuit

1"4 T he mmlunntmn ‘with-a ‘telephone ling having

1 line contact for said limh, & cord

R |

said line, a connecting. 1-}111"' 1 connec lm“ P, 2

cciated with

when. said plug i

tery awith both wides
T energizing cirenit mrluﬂmg lmth wleq nf ﬂ]t‘ Jine,

Tor talking.
| cinted with the copd cirenit and- npm l‘r{*d from said source:

said source Inf the
“insertion of said plug into and its withdrawal- from said
mnimllln'r the npu'w‘rwe velation of said jack

including Lboth sides of the lmo, ;mfl 1 '-“-;H}}(‘l'\"iﬁﬂl'
eirenit adapted to he 1endered ﬂ]}Pl atlvo by the npvmn*r of
said ene; "mnﬂ' uruut |

in operative
~of current and supervisory signaling ﬂppar.lhh associated
with said line and cord {jll‘{,lllt said source heing adapted.

ing

866,714

confral source of eiuront ﬂ%n{i;lftfl
Cwith said line md {uuut to furnish talking ceurrent to the
sulsiation, and weans ine luding
tusted by the insertion. of sl plug in the |*‘u*l\ for placing

said jack in operative relation with snict ling, mmu*vwn;,'

magnet epei “‘innu ciregil 111{11:{1111" Loth ‘-slﬂ{}"-: of thoe lmv

sald source of (*1%1'1'0111 ac-

80

85

and a sopervisory lamp cirenit adapted to be l*vnﬂered op- -

el -:liIVL by the opering of said encrgizing cireuit.

1280 The combination with a ’roloplmnu line and a con- -
"nm ion fer muml in 1]10 form of a qln'mﬁ* jack nm'mn]ly nnt
in. opel rative x*vlatmn with said ling, of a cord (.11(*1111 and.
| conneeting plug
- cinted with said cirenit, a central qnune of current asso-
said. *-11111&‘1'\?1'-3-"
Cory apparatus, a relay 'ld‘]{}i{‘ﬂ to lw ﬂn{‘rﬂ'uml fmm sald

Iau;mnmn} signaling ;111]1'11*atu-. L880-

said line and cireuit to opor :11“0

source to place said jack in oper Ith{' I'e Llimn W ith tlw line
inserfed m’rn snid Jack,
pendent of said relay for nnnmllh’ {'nnnwtnw the bat-
of the Inw- 4 Hl]}ﬂ*ﬁ’lhul y
and
hnpervmuw lamp circuit .:u].llmul o he wnﬂeled u]w ltivu
by fh(, opening. of said energizing circnit, -

129.. The .combination with o olt-phnnu luw and
lwttmn terminal in the-form of a spring jack, of
necting phl
daamm‘rvd with safd

neon-

line and cireuit, to furnish cutrent
purpases, supervisory. sisnal apparatus asso-

of “current, and a relay actuated from s

]:1{']1 f’”l

with sitid line,. n supervisory magnet. enevgizing cirenit

130, In a te! ephnne %vsfem Q. metqlhc ('utmit lme ]|

not in operative relation with . said "line, a eonnecting .
plug and.-a . cord cireuit, a signaling device normally

reiation with said line, .a central source

moeans inde-

magnet

aocon-

lamyy

90
95
100
and a cord civenit, a central source of curvent

110

_1.15

connection ter min 11 in the fm*m of Y q;}l'mﬂ' 1.1{.1{ nm lll"ll]}" |

120

to fuirrnish current for the oper: ition of said apparitus and

for talking }nupuw , and a relay actuated from =ald source

1 when said pluy ig inserted .in said jack to place said sig-

naling device in I]'lﬂ[)ll*l'ﬂfl\’L relation with snid line and
snid jack in operative relation with said line, a super-
vxsm_\‘ magcnef encergizing cu*uut illClllﬂlﬂ"‘ hoth mdea of
the line, and a supérvisory Inmp civenit dd:lpied to Dbe

rendered operative hy the opening of said’ ehergizing =

. 130
©181. The _ct}mhinﬂ,i.inn ‘with a telephone line having a .-
Hmhb
said Hmb normaily disconnected therefrom, a cord {:11(*11111*-
apparatus con-

circuit.
extending to the ceniral station, of a line contact for

and connecting plug, supervisory signaling
nected with 511{1 circuit, a cenfral souvce of current HERTE
ciated with said line and circuit to furnish current for
talking 1}111';1%9% a,nd for the operation of sald supervisory
apparatus, and means for automatically connectmﬂ* said

125

135

line contact with said liml when the line is in use ﬂnd for

disconnecting the same thelei_‘t 01N wheu the lme is not-in
use, a supervisory magnet energizing clrcmt_
hotl: sides of the  line, and a supervisory
add]:ted to bLe 1ende1'ed opetrative
an;.;*um"' cireuit.

132 The combination with a mlophnm‘ lmn lmvmg 3
limh extending to the central station, of a s

lamp cireuit
by the nnemn" of ‘said

connecting «plug, supervisovy .signaling appa
cinted with said cord cireuit, a central battery. and means
operated thereby to disconnect said limb from said signal-
device and connect. the same with the
when a1 connection is established with the line, a super-

signaling device.
normsaliv cnnnvuh'd with said limb, a line.contact for xaid
line’ nmmally _disconnected therefrom, a cord cucmf and
atus asso-

147

line contact |

visory magnet energizing circuit including hoth sides of .

t’ﬁuline‘ and a supervisory lamp circuit adapted to he ren-
dered .operdtive.-by the-opening of said enecrgizing cireuait,
said plug baving a tip contact 'lﬂ‘lpfﬂﬂ to engage said not-
mnlly digéonnected line contact. *

140

includmw -

—_— . .




'."-'-...*"t .

10

866,714

133. The combination with™a telephone line hnviu?r 4 v nection terminal in the form of a spring jack, of a connect-
ing plug

1imD extending to the central station, of a spring or mov-
111?; p'ut with which said Hmb connects at the central office,

& signaling device conneected with said spring or part in .

-its normal pOSItlﬁn. 2 line contact for said limb, a cord

: .{.'ll'Clllt aud connecting’ plug, ‘a central battery. associnted
with the said line cireuit, supervisory signals also asso-
. ciated with the circuit, said batterv being adapted to fur-

nish current to the substations for talking purposes and
for operating said supervisory signals, and a relay also

energized from said Dattery adapted to disconnmect said
~spring or part from the signaling device and to connect it
with the line contact when 4 connection is-established with

- the line, a supervisory muaguet energizing circuit including

15

20

line, a supervisory
associnted with said cord circuit, a telephone transmitter

Jfurnished to saild transmitter and said

ringer,

hoth sides of fhe line. and a supervisory lﬂmp circuit
*trlal}ted to De clmed by the Gpeninfr of Sﬂld enerﬂ'lzmg'

cireuit.

134. The combination with a telephoﬁe line and a spring

jack thierefor normally totally disconnected therefrom, of

n connecting plag and cord cireuit to codperate with said

signal controlling magnet and a battery

and # switch at the subscriber's station, means controlled

- Ly the insertion of the plug into the jack for placing the
said means including a.
and jack while the line is-

jack 'in connection with the line,
loceal eirceuit ¢lased by the plug
in use for talking piu'pﬂses, whereby talking currvent 'is
magnet is placed
the control of the subseriber, a7 subscriber’s bell orv

and a condenser for stopping the fiow of bqtter
cnrrent thmurrh snid bell or ringer, together with pro-

visions Ly which the supervision is independent of the

under

. ground” between the subsecriber's station and the central

- 35

-si'.} tion. . S

183: The combination with a telephone line and a spring
iuk therefor normally totally disconnected therefrom, of
(i mmnectmw plue and cord circuit adapted to coiperate

J wnth said jack. a 5111191'1?1%1'11' signal controlling miagnet

‘45
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60
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70

75

An operafive

_.md a4 battery .flssc}cmfed with said cord cireuit, a switeh
at the subscriber’s station, means controlied Ly the inser-

‘tion of the plug into the }’lLk tor placing said Jnck in con-

nection with the line, wherehy said signal controlling
nmgnet is pliaced under the control of the subscriber, a

subscriber's bell or ringer, nnd a condenser for stopping

the Iﬂdﬁf' of battery. current through said bell or ringer,
together with provisions by which the supervision is inde-
pendent of the ground hetween the subscriber's st‘ltiun .:md
the central station.

136. The combination with a telephone line, and a con-
nection ternrinal in the forin of & spring jack normally not
in operative relation with the line, of 1 cord circuit and a
connecting plug, a . central source of current associated
with said line and cirenit to furnish talking current to the
substations, and means including
and actuated by the insertion of said plug in the jack for

placing said jack in operative reliation with said line, said

me:ans comprising a loeal cirenit cloged over a cord strand
while the line is in use for talking purposes, a subscriber’s
heil or ringer, and i condenser for stopping the flow of
battery current through said bLell or ringer, together with
provisions by which the supervision is independent of
tlie ground hetween the subscriber's station and -the cen-

Ctral station, -
The combination ulth a telephone lme and a con-
jack normaily not

157,
nectinn terminal in the form of a spring
relation with said line, of a cord cireuit and

connecting - plug, supervitgory signaling apparatus asso-

cinted with said circeuit, a central gsource of current associ-
ated with said line and circuit to- operafe said supervisory

relay adapted to Le energized from said
sorree to pliace sald jack in operative relation with the
line when said plug is inserted into said jack, a loeal civ-
cuit closed thirough said relay while the line is in use for
talking purposes, a subscriber’s bell or ringer, and a con-
denger for sic}ppm“ the flow of battery current throngh

stpparatus,

said bell or ringer, together with provisions by which the
supm'vlsmn is independent of the ground between the sub-
scriber's station and the centr

al station.

138. The combination with a telephone line apd a con-

anid source oi ceurrent.

1O

and a cord cireuit. a central source of current as-
sociated with said line and circuit to furnish current for
talking purposes, supervisory ‘-‘ilgﬂﬂl apparatus associated
with the cord circuit and ﬁpvmted from said source of
carrent, and a relay actuated from said source by the.in-
sertion of said plug into and its withdrawal from sald jack

said line. a subscriber's bell or ringer, and a condenser for
~stopping the flow of battery current through said bell or
ringer, together with provisions by which the supervision

tlﬂﬂ and the central station. L

:139. In a telephone system, 2 metalllc ¢l 1'cu1t Ime, a
connection texrminal - in the form of a.spring jack normally
not in operative relation with said line, a conunecting plug

erative relation with said line, a central source of -battery
current and supervisory signaling apparatus assoclated
- with said line and cord circuit, said source Leing adapted
to furnish current for the operation of said apparatus and
for talking purposes, and a relay -actuated from said

———

snid signaling device in inopérative relation with said
line and said- jack in operative relation with said-line, a

a subscriber's bell or ringer, and & condenser for stopping
the flow of battery current through said bell or ringer, to-

nendent of the ground between the subscriber's station and
the central station. - o
h 140, T'he combination with a teleplmne ImL ll.l’i’lﬂ'“‘ a
limh extending to the central station, of a line contact for
said limbh normally disconnected thereir_un},_.a cord circuit
~and connecting plug. supervisory,signaling apparatus con-
nected with said circuit, a central source of current nsso-
ciated with said line and circuit fo furnish current for
{111{111” purposes and for the operation of « mid sapervisory

central station for ﬂutomfmc‘lllv connecting said line con-
tact with said limb when the line is in use and for dis-
connecting the same therefrom when the line is not.in use,
a subseriber’s bell or ringer, and a u::uudenqer for stopping
the flow of Dbattery current through said bell or ringer,
together with provisions by which the supervision is in-
dependent of the ground lmtwven the subsecriber’s: station
and the central station. |

141. The combination with =2 telephona llne 11:;11.1'11111r a
limb extending to the central station, of a signaling device
normally connected with said limb, a- line contact for said
line normally disconnected thereform, & cord cirenit and
connecting plug, supervic;m'y signnling amnmtuq as8soci-
ated with. said cord cn*cmt, a central battery to furnish
current for talking purpnqes and for the operation of said
apparatus, and a relay -energ ized from said Dbattery
adupted to dlsconnect said limb from said stﬂ*nqlmg device
and to connect the same with the line contact when a con-

nection is established with the line, a normally open local
energizing circuit for said relay, closed when the operator
answers a call, a subscriber’s hell or ringer, and a con-
denser for stopping the flow of battery current thro ugh
said hell or ringer, together with provisions l}y which the
supervision is 111(19pendent of the ground l;etween the sub-
geriber's station and the central station. |

142, The combination with a telephone line having a
limh extending to the central station, of a spring Or mov-
ing part with whieh said limb connects at the central
office, u sienaling device connected with said spr ing or
part in its normal position, a 1111& contact for said limb,
a cord cirenit aud connecting plug, a central hattery :18s0-
cinted with the said line cireuit, supervmn y signals also
ngsociated wilth the cireuit., said hattery beinz adapted to

“and for operating suid supervisory signals, and a relay
' also energized from said battery adapted to disconnect sitid
spring or moving ]1:11t from the signaling device and to
connect it with the 11119 contact when a connection is
established with the line, the line connegction with the
| battery excluding all winding of the said relay, a sub-

for controlliny the operative relation of said jack with

is independent of the zround between the subscriber’s sta-

md a cord ecirecuit, 2 line signaling device norma]ly in Op-

source when said plug is inserted in said jack to place

line signaling. cireuit excluding all w inding of said relay,

gether with provisions by which the supervision is inde-

apparatus, and means mdependent of the line outside the |

-

furnish current fto the \substations for talking purposes.
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~ welher with provisions by which the supervision is ‘inde-.
subscriber’s. station-

10
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30

- nection terminal-in the form of a spring
- in npem’rive relation with the line, of a cord cireuit and a |
associated -
snid line and eircult to furnish talking current to the.
and means including said source of cirrent

35

40
~between the subseriber's station and the central station.

T'he combination with a telephone line and a con--
-nection terminal in the form of a spring jack normally

D0

00

60

65

LG

relation
- magnet and lmttery arg. placed under the control of the
- E-':I‘IIIHCI ihey,

Cwilh
~substations,

s holl or ringer; and a condenser for el:eppinw' thao
hattery (*mrent throngh said hell or ringer, to-

sel iher's
flowy ni

pendent of the "*t'nund hemeen the
and the central station,

1423, s combination with a felephone line and a con-

nection ferminal i'liel'eﬁn' normally nut'_in operative rela-
fion with 1he line, of 1 connee ting plog

magnet and a lmiter associated with said cord -eirenit,
a telephone transmitter dand a switeh at the subsceriber's

‘-J‘ mnn, .m-:] means controlled by ihe lllH{‘lHUH of - the plug
mtu {he jnck for plicing the jack in operative relation with

the Iine whet ohy talking cur :*ent is furnished to said trans-

nulf{*r mul said magnet is placed under the control of the

| auhaull}er Ihe supervision being absolutely independent of
- the "'munﬂ betwveen the ‘subscriber’s
'tl"ll st itiun '

"lhe eumlunatiun with a telephone line and a con- |

station -and . the cen-

144,
nection terminal ther efor normally not in ellel'ntlve rela-

tion, with said lipe, of a connecling plug and em‘d en_'uut'
Aadapted to coiperate with said line, a supervisory signal

controlling magnet and a battery for enevgizing the same
nssocinted’ with said cord circuit, a gwiteh at the snb-
seriber’s station, and ‘means controlled by the insertion of
the plug into the jack for plfwm said jack in operative
with the line, wherehv S‘]lﬂ signal controlling

the supervision being nheulutely independent of
the ground” between the snbeemher S station. and the cen-
tral.station, | - S

145. The eemhiﬁatiﬁn‘with a telephone line, and a con-

(enneeiin;‘: plug, a central source of current

actuated by the insertion of said. plu in the jaek for
placing

supervision being absolutely 1ndependent of the ground
146,

not 4n’ operative relation with said line, of a eord circuit
and connecting * plug, supervisory signaling apparatus

associnted with said cirenit, -a’ central source of current

associated with said line and circuit te'epemte said super-

visory apparatus, and a relay adapted to be. energized

from said source to place said jack in operative relation

with the line when said pIu,e; is inserted into the said jack,-

the eupel vleum Deing ehselutelv independent. of the ground

Thefween the euheerlher g station ‘and the central gtation.

147. "I'he combination with a telephene line and a con-
neqtlun terminal in the form of a spring jack, of a con-

necting plug and-a coird circait, a central source of current
Associated with said line-and civeunit to furnish current for .

talking purposes, supervisory signal apparatus associated

w1th the cord circuit «and operated frem said source “of -
eurrent,
“insertion of said plug into and its withdrawal _frem said .

and a relay actuated from eaid source by the

jack for controlling the operative relation .of said jack:
with said line, the supervision being absolutely independent‘

“of the ground hetween the eul}serlhere stfttmn nnd the -
eontenl e’rﬂlnn. - '

148, In a telephone’ system, a memllie elremt line a

connection terminal in the form ef a spring jack _nm'mﬂlly |

- not in operative relation with said line, a connecting plug

70

and a cord cireuit, n signaling device normally in operative
reintion with said linc,
supervisory signaling apparatus associanted with said line
nad cord eireuit, said source -heing adapted to furnish
current for the operation of said apparatus and for talking
purposes, and a relay. actuated from said source when said

plug is inserfed:in sald jack to place gaid signaling devlee |
Jin inoperative relation with said 'line and said Jjack in
the supervision being
ahsolutely. m-ﬂewnﬂent of the ground hetw en the euh- |

!
operative relation with said line,

sel ll:uer 3 st'Ltien and the eenirnl stntion. .
149, The combination with fl ielephdne line -having a

: Himb extending. to the centl'ﬂl station, of a llne contact for

dise nune-:-im--' the s
use, the eu]wl'vnlen being abgolutiely

and cord cirenit to |
_,cnupm itte “1”1 snid line, a supervisory signal eunlru]hnw‘

station,

connecling piug
ated with said cord cirenit, a central battery to fmmeh‘
current. for talking purposes and for the operation of said.
.11)1mr¢1tue, a relay energized from said battery, .uﬂ.tp‘reﬂ to
(lisconnect said limh from said : |
nect the same with the line Lentm*t Wll(‘l’l"l connection is
| tu.lnhlv-.hed with the lne, and an enevgizing civeuit for s said -
‘signaling _d&}fl{*_t}. said relay provided with a winding. ex-

-and connecting
jack normally not

to the substations for talking

" '-:1“11211111“' device

said jack in operative 1-e1¢1t10n with said line, the" 'when a eenner_-nen is eetahhehed with. the line,

'|1-elay, a -source of electrie eurrent,,a norm
~cirenit for imitially energizing said relay over: both sides
of the line, and a normally open local circuit eentrelled by
whereby the
a central source of current and.| cluding

‘station.
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sevicdd llmh nm'm.l]lv ﬂleeennet,ted ﬂlerefrnm '1. LOl'ﬂ eu'euit
and connegting plug, Hll}l[‘L‘V!HHIV siecnalking np;m atus cen-
nected with said cireuit, & central souree of current 1880-

ciatod mth said line amde cirenit to 1111*111511 eunent for.
tnlking pmpuaea and for the {liﬂ'l‘lilﬂ]l of snid super visory

apparafus, and .means. for anfomatically -:mme{-tnw gaidd

85

line coniact with said limbh when Lhe line js in use and for

same i1herefrom when the line:is néot in

around. between the sulse riboer's
158,
limb extendinge to the central station,

line normally dise onnected therefrom, it cord circuit and
, 51111(‘-1'1;1%1}1'\! signiline apparatus associ-

sienaling. dewe and to con-

cluded from the said enervizing circeuit, the supervision
being nhen]utel_‘, independent ‘of the ground. heiween the
subseriber's station and the central station. | |

- 131. The emnhumhnn with a  telephonce line havin" a

dimb extending to the gentral station, of a spring or moving

part with which said limb connects at- -the central office, a
signaling device mnneeied with said spring or part-in its
normal position, a line eenmet for said limb, a em'd cirenit

the circuit, said battery being addpted to furnish current

and an

energizing circuit’ for. said signaling dwlee,_eaid 1'el'15r

{ provided with ﬂrwi_ndin‘g'e:{eluded from the said energizing

cirenit, the supervision being absolutely independent of the
ground het.ween the subseriber's ete_tion and the_ eenT'l_'aI.
elatlen | - | S

152. In a tLlephene Sy stem, 1 suhseribers Ime a line
ILIHV, a source of electric eurl'eut a norm
circuit for energizing said relay, and a normally open local
circuit controlled by the said relay and ineludm an ener

ea(-h cireuit 1nelud111g said source of current, eﬂ.ld line
(‘ll'Clllt mcludme Dboth sides of -the. line in series.. |

153. In a telephone system, 'a subscriber’s line, a line.
1el‘1y- a source of electric carrent, a nernm}ly open: line
circult for energizlnw said relay, and a normally open local

~eireuit eentrellud by the said. re]ﬂv and including an enee-_
gizing eml thereof, whereby the said loeal cireuit is substi-
'tutLd for the said line circuit when the relay is energized -
said source of current, said. line

140

each cueult m{:ludme

“cireuit being provided with. nermally closed relay: eoutactq

101' opening the same. -
154, In a telephene evstem euhserlber*

ally open: line

the said relay and necluding an enel'wumg coil - thereof,
said local circuit is substituted for. the emd
line circuit when the relay is energized,
said source of em'l'ent
switeh mntrellmw the e-’ud line eircult n,t the suhseril]el‘

1.

independent of the_
stalion and the centr al.

phig. a ceéntral battery neeeeiﬂteﬂ with the
“suid line circuit, supervisory signals also associated with

- purposes and fur ﬂp&l“lflll"‘l
said supervisory signals; a relay also energized from said
Dattery, adapted to disconnect siid spring or part from the
and to connect it with the line contact

mally open line’

each eu'emt m-.a_
_and ft sul}scmbere heek, |

s 150

90

The combination with a. telephone line having a
of a signaling deviee
‘normally connected with said limb, a line contnet for said

95

105

. 11 0

120
125

gizing coil thereof, whereby the satd local civéuit is substi- -
tuted for the said line circuit when the relay is energized,

130

18

line, a line .

145

The combination of a telepllene line, a suhetetmn' *

at one end of said line, a low registanee connection het ween

“the limhs of the liné at the eiher end thereof. and a 1‘ela}f'

for controlling the continuity of said connection, the re-
sistance of said connection being sufliciently low te' short-

cireuit or shunt the Ime .md lllerehy quiet the s'lme at the
| eubetfltlnn* - - |

156. The combination ef o’ plurality ef subeerlher

1 telephene lines, a substalion for each line, normally dis:

155

100 -

Lo
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connected jacks for said lines,
‘supervisory signal circuits between the. exchange and the
_substations, metallic talking and ringing circuits between
the exchange and substations, a common battery for sup-
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metallic line signal and

plying talKing and signaling currents to the lines, a gen-
erator for supplying ringing currents to the lines, relays

for connecting the jacks with the lines; an operator’s cord 1
-and plugs for connecting lines together, and energizing cir-

cuits for said relays including portions of the cord, service
between lines and the operations of all said instrumentali-
ties being independent of the ground at substations.

- 157. The combination of a substation, a norrmally ﬂpen

metallic telephone talking circuit, a normally open metallic

ringing circuit, a normally open metallic supervigory signal
cireuit, a subscriber’s transmitter in said Signal circuit, a

normally open line signal circuit which includes opposite

or parallel portions of the metallic talking circuit, a com-
mon battery included in all of said circuits-except the ring-

Cing circuit, a generator for said ringing circuit, and a Jack

having a pair of disconnected line contacts included in all

-0of said circuits except the llne signal- cireuit, - together
-with means ope1ated by sald battery for automatically
" connecting sald contacts with the talking circuit when the

operator answers a call emanating from said substation.
158. The combination of a subscriber’s- telephone line,

4 jack or switchboard terminal individual to said line and

normally disconnected therefrom, a subsecriber’s common

battery transmitter and hook switch, a common battery

adapted to supply cur rent to the line for both talking and
signaling purpﬂﬂes a, Ilne signal lelay, an energmmg cir-

-

iRy

' cuit for said line relay including said battery and line and
hook switeh and transmitter, a cut-off relay for automatic-
ally retiring the line signal and counecting the jack with

the line when the operafor answers a call, an operator’s
connecting cord and plugs, an energizing circuit for said

eut-off relay including said battery and a portion of said

connecting cord, a supervisory signal relay, an energizing
cirenit for said- supervisory relay including the said trans-

- mitter and hook switch, both sides of the line, normally
'd1s{30nnecfed __contacts of the jack, the battery.and*a por-
tion of the said cord, said battery permanently- bridged

between the talking strands of the connecting cord and
normally hridged between the normally disconnected limbs
of said line, a subscriber’s call bell.or signal, 2 ringing
generator, an, operator's switeh for bridging said generator
between the talking strands of the cord to operate the said
call hell oY mgnal, another subscriber’s line terminal adapt-

ed to be connected with said first-mentioned line thr ough

the medium of said cord . and plugs, a complete metallic eir-

~culit for energizing said bell .or signal, another supervisory

signal relay, and an energizing circuit for said last-men-
tioned supervisory relay, which energizing circuit is opened
by said operator’s switch when the generator is unsed i‘m

operating the subscriber’s call bell or signal.

Signed by me at Chicago, Cook county, 111111013 this

T 9914 day of October 1901.

| JENRY P. CLA.USEN.
Witnesses ; | ' '
CHAS. C. BULKLREY,

HARRY. P. BAUMGARTNRER.
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