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 To all whom it may concéern:

lilo

tion.

Be it known that I, ClzARLES L. GOODRUM,

a citizen of the United States, residing at

Atlantic Gity,_@ounty" of Atlantic, and State

of New. Jersey, have invented certain new |
and useful Improvements in Telephone Sys- |

tems, of which the following is a specifica-

My invention relates to telephone Syétemé

of the complete metallic circuit and central |

 energy type. In systems of this character 1t

15

ig usual to provide complete metallic cireuits
 between sub-stations and a central exchange.

Tt is also the practice to operate the various
signals, as for example, the line and super-

visory signals at a central exchange, and

 also the bells at the subscribers’ stations, by

20

25 . rand
~ provided at each end with a plug. These

35
erator, and the latter, after learning the
 number of the subscriber desired, makes the
connection with the plugs and ‘cord circuit.
When the subscribers at the sub-station

40

current from suitable sources of supply lo- |
~ cated at the central station. At the central
‘exchange the switch-board 1s provided with
what are commonly known as jacks, each |
jack being connected with o subscriber’s line.
The central operator is usually provided
‘with a connecting medium, preferably in the

form of a cord having two or more strands

plugs are adapted for insertion in the jacks,

50 as to establish connection between the |
lines of any two subscribers. Ordinarily the
‘operator 1s _ . 101
ringing the bells at the sub-stations. The
line and supervisory signals are operated by
“current supplied from the common battery
“at the central station. W ST _
sends in a eall the line signal is operated, so

provided with a generator for

When the subscriber

as to attract the attention of the central op-

~ hang up the receivers the supervisory. sig-

nals are brought into operation and the cen-

~tral operator 1s, in this way, advised that
" the subscribers are through talking. ‘lhe

s

common battery at the central exchange 1s
g0 arranged as to supply current over the
lines to the microphone transmitters at the
sub-stations. In this way, as stated, the cur-
~ rent, both for talking and calling purposes,
is supplied entirely from one or more bat-

~ teries or .generatorsfloc&ted at the central

 exchange. The line and supervisory signals.
are usually in the form of small incandes-
~cent lamps, arranged in position to be easily

observed by the central operator. The cir-

cuits for these lamps are automatically
closed by relays, which are energized or de-
energized, as the arrangement may require,
by the closing or opening of the line circuits.
Generally stated, it is the object of my 1n-

“vention to provide a simple and highly effi-
cient telephone system of the foregoing char-

acter. | |

A special object is to provide a simplified
and improved arrangement of circuits and

apparatus for operating the line signals.
It is also an object to provide certain de-

‘tails and features of improvement tending

to increase the general efficiency, and to ren-
der a system of this character more service-
able and satisfactory 1n use. |

"To the foregoing and other useful ends

‘my invention consists in matters hereinatter
‘get forth and claimed. ' '

The accompanying drawing 1s a dlagram

illustrating a telephone system embodying
‘the principles of my invention. |

In this diagram it will be obséi'xred that

only two substations together with a cord
circuit and line connections are shown, and
it will be understood that only such instru-
‘ments and apparatus are 1illustrated as are

necessary to a full understanding of the in-

vention.

As far as the construction of the system is
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concerned, it will be readily understood tnat

‘the system comprises any suitable number ot
‘sub-stations equipped with subscribers’ ap-

paratus of any suitable or approved charac-

‘ter. For example, the subscribers’ appara-
‘tus may be substantially of the character
‘shown at sub-stations A and B, these sub-
stations being connected with the exchange
or central statlon In any _
Preferably, however, complete metallic line
“connection is employed between the sub-

suitable manner.

stations and the switch-board apparatus at
the exchange or central station. = Also, 1t

‘will be readily understood that the battery
‘shown at the central station or exchange 1s
adapted to furnish current for both tallking

and signaling purposes—that is to say, this

battery furnishes the current for both cper-

ating the line and supervisory signaling ap-
paratus, and for charging the transmitters
at the sub-stations. As illustrated, the sub-

‘seribers’ lines terminate in spring jacks of a
character hereinafter more particularly de-
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scribed, these spring jacks being mounted in
any sultable manner on the switchboard at
the central station. Also, as shown, the
switch-board apparatus includes any suit-
able number of cords or operators’ cord cir-
cutts, each cord being provided with plugs
adapted for msertion in the said jacks; and
1t will also be seen that the line relays and
the line signals are associated with the
lines, while the supervisory signals and su-
pervisory relays are associated with the cord
circuits. The different circuit arrange-
ments, and the functions of the different
devices, will, however, be more -clearly
understood by considering the various con-
nections and operations which take place in
connecting up one subscriber with another.
Therefore as thus illustrated, and assum-
ing that the subscriber at sub-station A de-
sires connectlon with a subscriber at sub-
station B, the operation and circuit connec-
tions which take place are as follows: When
the receiver 1s removed from. the hook-

~ switch at sub-station A, a circuit is closed
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from battery 1 through conductor 2, through
the switch-spring 3 and contact point 4,
thence through conductor 5, through the
transmitter 6, through the receiver 7, thence
through the contact point 8, and the hook-
switch -9, through the line conductor 10,
through the coil 11 of theline relay R, thence
through contact point 12 and switch-spring
13, and through conductor 14 to said battery.
The current flowing through this closed line
circuit energizes the relay R, causing the lat-
ter to attractits armature. The said armature
when attracted closes a short local cireuit

Irom battery 1 through conductors 2 and 15

through the armature 16, the contact point
17, thence through conductor 18, through the
line lamp signal 19, conductors 20 and 21,
and through conductor 14 to said battery.
This lights the Tine lamp signal 19, thereby
advising the central operator that the sub-
scriber at sub-station A has sent in a call.

The central operator then inserts the an-

swering plug P of the cord circuit in the
jack J, sc as to establish connection between
the calling subscriber’s line and the op-

‘erator’s talking set in the cord circuit. The

insertion of the answering plug in the jack
in this manner completes a short local cir-
cult from the battery 1 through the con-
ductors 14 and 21, through the coil 22 of
the cut-out relay R!, through conductor 93,
through the tip spring 24 of the jack, thence
through the tip contact 25 of the plug,
through the cord strand 26, through the coil
27 of the supervisory relay R2 thence
through conductor 28 and the winding 29
of the repeating coil, and thence through
conducters 30 and 2 to said battery. This
energizes both the cut-out relay R* and the
supervisory relay R2% The relay R! attracts
its armature 7, thereby opening the two

the line signal.

1,043,314

switch - points controlled by the switch-

springs 8 and 13, and in this way severing
the direct connection between the batterv
and the line. This, it will be observed, serves
to deénergize the relay R, and the latter
in releasing its armature opens the switch-
point in the circuit of the lamp 19. In this

way the insertion of the answering plug op-

70

erates to automatically extinguish or restore

It will also be seen that
when the answering plug is thus inserted, a
line circuit is closed from the battery 1

75

through the conductor 81, through the wind-

ing 32 of the other repeating coil, through
the conductor 33, thence through the coil 84
of the supervisory relay R?, through the cord
strand 35, the sleeve 86 of the plug, thence
through the thimble or ring 87 of the jack,
through the line conductor 5, through the
transmitter 6 and receiver 7, through the
contact point 8 and hook-switch 9, thence

through the line conductor 10, through the

contact spring 38 of the jack, through the

30

85

tip contact 25 of the plug, through the cord -

strand 26, through the relay R? through the
conductor 28 and the repeating coil winding

29, thence through the conductors 30 and 2
to said battery. The energization of the re-
lay R® by the closing of the line cireuit
closes a normally open shunt connection
around the relay R? consisting of the con-
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95

ductor 39, the armature 40, contact point 41
and the conductor 42. This deénergizes the

relay R?% and prevents the latter from at-

tracting its armature and thereby closing
the circuit of the supervisory lamp. In this

100

way, when the answering plug is inserted,

the relay R? 1s made a

part of the line cir-

cuit and the relay R* is made a part of such -

line circuit and also a part of a local circuit,

At this juncture, it will be understood that
the operator communicates with the calling

subscriber in any suitable manner as, for

1056

example, by pressing an ordinary listening

key, so as to bridge the operator’s talking

~set across the cord circuit, in the usual man-

ner. After learning the number of the sub-
station desired, the operator then inserts the
calhing plug P* in the jack J*. The operator

also then: presses the ringing key, so as to

110

115

bridge the generator across the cord cirenit,
and then by operating the generator ring-
ing current is projected onto the line of the
called for subscriber, for the purpose of

ringing the bell at the latter’s sub-station.

has been put into proper condition to per-
mit the operation of the generator by the
severing of the connection between the bat-
tery and the line, due to the energization of
the cut-off relay R4 ' '

1. 120
At this juncture, it will be seen that the line

195

When the calling plug Pt 'is-.inserted a
local circuit is completed from the battery

through the conductors 2 and 30, through
the winding 43 of the repeating coil,through

130
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cond Tuctor 44, ‘through coil 45 of the super-

10

1ng  its
_eloeed switeh- eomts in the connection be-

20

visory relay RS, thr{:mO'h the conductor 46,
throngh the 8131'1110 A7 of the listening Ley,
hrmwh the cord strand 48, through the

plug tlp 49, through the tlp spring 50 of
the jack, thence ‘i.hreuﬂh the conductor 51,

“through the coil 52 of the cut-out relay R‘*
-?thence through the conductors 53 and 14

to said bettery  This energizes the super-
visory relay R? and, as Steted also energlzes
the cut-out 1ela§r R4
armature 7* opens the normally

tween the battery and the line, thereby giv-

1ng a Iree circuit for the projection of the
‘ringing current.

supervisory relay R® causes its armature to

The energization of the

close a local circuit from the battery

through the conductors 31 and 54, through
“the ﬂlmeture hH contact

point 56 and the

- conductor 57, uhrough the lamp 58, through
conductors 59 and 30, and through conductor

95

- the battery through conductors

30

2 to said battery. "This ho'hts the super-

visory lamp 58, and the said lamp remains

hehted until the called for subscriber an-

swers the cali. When the subsembel at sub-
station B removes the 1"ecewer from the
hook-switch, a line circuit 1s completed from

2 and 30,
through the winding 48 of the repeetmg

“coll, th ough conductor 44, through the coil

45 of the rehy RS, threucrh the conductor 46,

~ ceiver 63 and the transmitter 62, through
the line conductor 61 and the ring or thim-
ble 6’7 of the jack, through sleeve contact

49

45 1

.ductms 17,

lay

through the Ley spring 47 and the cord
Stmnd 48, thence through the plug tip 49
and the ]‘1(:1{ spring 60, thrm, oh the line con-

ductor 66, through the hoek switch 65 and

the contact pemt 64, thence through the re-

68 of the plug, throue‘h cord strand 66,
through lze}r—sprino 70 and conductor 71 end
key-spring 72, through contact point 73 and

cendnetor 7’11 thm 7e) thrmwh the coil 75 of

the supervisory relay R?, thr{nw‘h the wind-
ing 76 of the 1epeet1110 coll, threuﬁ'h con-
31 and 14 to the said bettery

This, 1t will be seen, energizes the relay RS,

causing the latter to attr ect 1ts armature a,nd

close a normally open shunt around the re-
R3. This shunt, it will be seen, consists

| :ef a conductor 78, armature 79, contact point

80 and eoilduetm 871..

llme relay R7, inasmuch as the connection

_ The eloemo' ot this
shunt causes the I'ela,y RS

tinguishing the latter and edwsmﬂ the on-

erator Lhet the called for subserlber has an-
-swered the

call.:

the sub-station B does not energize ‘he

tween the battexy and the line has already

been severed in the manner described. With
both plugs inserted, and with both receivers

‘emoved from the hoehs at the Substetlons,

‘repeating coils m the cord circuit.

The latter 1N attreet--

the jack. -

to release its.
‘armature, thereby opening the switch-point
in the e1rcult of the 1“Lm]J 58, and thus ex-

ceut-out rels

~ot the plug in the ]eck end mcludme sud
| eueerwsory relay.

The answering of the call

be-

24

the subscribers can communicate with each
other, the talking circuit consisting of the
lines and the strands of the emd circuit.
While the subscribers are talking, the

arrent s fmmshed to the lines through

When
the subscribers hang up the receivers at the
sub-stations, 1"e1(1§rs R?® and R® are deéner-
oized, and velease their armatures. Said
.-.;unmtm es when released open the normally
open shunts arcund relays R‘" and R®, there-
by allowing the latter to become enermzed
The said supervisory relays R? and R? “when
energized, close the normally open switch-

‘points 1 the circuits of the supervisory

lamps and cause the latter to glow and at-
tract the attention of the eentml operator.

Acting upon these signals, the eentml OD-

erator then withdraws the plugs of the
cord circuit, and the system is then in its
normal or dlsconneeted concition, as shown
in the drawing. Thus it will be seen that
the cncult ari anﬂement 1or operating the

Iimes of the supervisory signals is simple

and efficient. At the same time, the arrange-
ment 1s characterized by substentmlly all
of the approved methods of operation. It

will be readily understood that the resist-
ance of the various coils

and relays can be
readily adjusted or regulated by those

;7 0
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skilled 1n the art, and in qceerdance with the

conditions of any particular case. |
The cut-out relays are , it will be observed,

advantageously enewued through derived
circuits including dlﬁereﬂt portions of the

in this way each

cord circuit connections.
derived circuit operates to hold the cut- out
relay in operation as long as the plug 1s 1n

What I claim as my 111Ve11t1011 1S 2

1. Ina telephone system, the combination
of a subscriber’s line, a battery connected
with the line thr ouoh a normally closed
switch, a line lamp swnel, a line relay for
controlling the circuit of said line lamp sig-
nal, a cut- out relay arranged to operate said
switch, a jack connected with the line, a plug
and a cerd circuit, a supervisory lamp and

a supervisory relay associated with the cord
circult, one terminal of said cut-out relay
being permanenﬂy connected with the bat-
tery, the other terminal of said relay being
permanently connected with a tip contact
of said jack, and the local circuit for said

ay being closed by the insertion

2. In a telephone syetem the COi ’TblIlathD.
a subscriber’s line, a central source of
current supply eonnected with the line

‘through a normally closed switch, a line
Jlamp 51g3:1‘1,1, a line relay for co: trellmg the
circuit of said line Iemp signal, a cut-out
relay arranged to control said switch, a jack

having tip and sleeve contacts connected
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with the subscriber’s line, said jack also hav-
g a second tip contact connected with one

terminal of said cut-out relay, the other
terminal of the cut-out relay being perma-
nently connected with said source oi current
supply, a plug and a cord circuit, and a
supervisory lamp and supervisory l'elfl,y 98-

b |

sociated with said cord circuit, the local cir-

cuit of said cut-out relay bemO" closed by the
1nsertion of the plug in the ]fmch, a,nd sald
local circuit including said supervisory re-
lay..

3. In a telephone system, the combination
of a subscriber’s line, a central source of cur-
rent supply connected with the line, a jack
connected with the line, a plug and a cord
circuit, suitable connections for supplying

“current from the central source of supply
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through the strands of the cord circuits and
the registering contacts of the plug and jack
to said line, a supervisory relay in each
strand of the cord cir cult, a supervisory
[amp having a circuit controlled by one of
said supervisory relays, a normally open
shunt around the relay arranged to control
the circuit of the supervisory lamp, said
shunt being controlled by the other super-
V1SOTry relajr, a line lamp 81011&1, a line relay
for controlling the circuit of said line lamp
signal, and a cut-out relay for severing the
connection between said source of current
supply and the said line, the circuit for
sald cut-out relay mcludmﬂ tip contacts of
a jack and plug, and also including the

supervisory relay ‘which controls the circuit

of the supervisory lamp.

4. A telephone system comprising a line
signal and a line relay for operating the
sae, a cut-out relay for deénergizing said
line relay, a supervisory relay, a source of
current supply with suitable connection for
energizing all of the said relays, and a plug
switch for closing the circuit of said cut-out
relay, said switch having a plurality of tip

contacts 1n the jack, so as to restore the line

signal, the circuit of said cut-out relay in-
cludmo tip contacts of said switch.

5. In a telephone exchange system, tele-
phone lines, a cord circuit, a pair of super-
VISOry 1“elﬁ3fs included in said cir cuit, one

‘at each side thereof, a shunt or short circuit

extending around one relay, controlled by
the other relay, and a supervisory signal
controlled by {he one relay.

6. In a telephone exchange system, tele-
phone lines, a cord circuit, a pair of super-
VISOry rehys included in said circuit, one
at each side thereof, a shunt or short circuit
extending around one relay, controlled by

‘the other relay, and a supervisory signal

controlled by the one relay, together with
repeating coils included in the talking cir-
cuit, and energizing circuits for said relays,
each energizing circuit including a repeat-
mg coill winding.

.hys a line signal, a
. controlled by the other 1*elay,, 2 cut -0

1,043,314

7. In a telephone exchange system, a cut-'

off relay for a telephone hne, 8 SUpervisory

relay, an energizing circuit including the

two relays in series, a short circuit ‘1,1*011nd"

said supervisory relay also included in said
circuit, and a jack permanently connected

with the line, said relays all energized over
circuits 1ncludmb portlons of the talklng

clrcmt

. The combmmtmn with a swﬂchboard.

hmrmo terminal plugs provided with a plu-
1"111ty of switch contacts, and containing two

conductors electrically uniting correspond-
ing contacts of said plugs, a source of cur-

rent 1n a bridege between said conductors,

and two signal devices associated with said
plugs respectwely,, of relay mechanism in
the circuits of said conductors and source of
current controlling the current supplied to
sald signaling devmes and two relays in cir-

cuit Wlth the sald Cord conductors one on

either side of the said bridge, of shunt cir-
cuits controlling said signals and controlled
by said two re
display or withdrawal of said signals, Sub
stantially as set forth. -

9. In a telephone system, a line, a 1"61&} y Q '

normally open short circuit around said re-
lay, a second relay for closing said shunt, a
line circuit for energizing the said second
relay, a local circuit for energizing the first

mentloned relay, when connection 1s made -

to said line, and means for supplying bat-

tery current to the windings of both the said

relays and to the said line. -

10. In a telephone system, a lme, a relay,
a normally open short circuit around said
relay, a second relay for closing said shunt,
a line circuit for energizing the said second
relay, means for supplying battery current
to the windings of both the said relays and
to the said llne a line signal, and a cut off
relay having its Wmdmo mc,luded in said
local cireuit. | -

11. In a telephone system, the comb1m-
tion of calling and called telephone lines, an
operator’s cord circuit for connecting said
lines, a pair of relays for each end of said
cord circuit, one member of each pair of re-
lays having a normally open shunt con-
trolled by the other relay thereof, and a su-
pervisory lamp for each pair of relays sald -
relays all energized over circuits including
portions of the talking circuit.

12. In a telephone system 2, lme} 2] p:;ur:

of relays, a normally open shunt around one
relay controlled by the other relay, a local
circuit for energizing the one relay, and a
line circuit for the other or shunt control-
ling relay, said line circuit including the
Wmdmos of the shunt controllmg I‘BI‘LV and
the ﬁhunt around the other relay in series.

lays, thereby determining the
90
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13. In a telephone system, a pair of re- o

‘shunt around one relay
relay
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for retiring the line signal, and a local cir-
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cuit for energizing said cut-off relay in
series with the winding of the shunted re-
lay, said relays all energized over circuits
including portions of the talking circuit.

4. A telephone system comprising a tele-
phone line, a source of current and a relay
between the two hmbs of said line, the
source of current in bridge of the telkme'

circuit, a second relay and means for ener-

og1zing 1t, a switch at the substation and a
switch at the central station for controlling
the circuit through said relays, a signal con-
trolled by the conjoint action of said relays,
and a line signal cut-off relay for each line
energized 1n series with one of said relays.
15, A telephone system comprising a tele-
phone line, of a source of current and a re-
lay between the two limbs of said line,

whereby the source of current is in bridge

of the talking circuit, a second relay and
means for energizing it, a switch at the sub-
station for controlling said bridged relay

and a switch at the centml fiice for control-

ling said other relay, a signal controlled by
the conjoint acticn of said relays, and a line

signal cut-off relay for each line energized
in series with one of sald relays.

16. A telephone system comprising 2 tele-

phone line, of a source of current and an
electro-magnet between the two limbs of
said line, Whereby the source of current is
1n bmdee of the talking circuit, a second
electro- mqonet and means for energizing it,
a switch th the substation and a SWlteh th

the central station for controlling the cir-

cult through said electro- m%gnets, a super-
V1SOTy elo*nel controlled by the joint action

of said electro-magnets, and a line signal
cut-off relay for each line energized 1n series

with one of said relays.

17. A telephone line, a source of eleetrlc-
1ty and a pair of relays between the limbs of

sald line, whereby the source of current is in’

bridge of the talking circuit, a switch at the
substation and a switch at the central sta-
tion for controlling the circuit through said
relays, & signal ed%pted to be controlled by

the con) elnt action of said relays, and a line
~signal cut-off 1‘ehy for each line energized
1n eerles with one of said relays. :
A telephone system comprising a pair
inductive device
through which the same are adapted to be
“united for conversation, a charging source

ef telephone lines, an .

of electricity and two pairs of relws be-
tween the two limbs of said lines, whereby

- the source of current is in bridge of the telk—-

6l

~ being individual to the other line, switches -

ing circuit, one pair of relays bemﬂ' individ-
ual to one of said lines and the other palr

at the substations and at the central station

- for controlling the circuit through said re-

51a:

lays, a signal controlled by the eon]omt AC-
1:1011 of each pair of rehye, and a line 510‘11‘11

“cut-off relay for each line e11er0'12ed 1n serlee

with one of said relays.

19. In a telephone syetem, a metallic tele-
phone line, an operator’s plug and a cord
circuit, a source of current and a pair of
relays placed by the cord circuit hetween the
terminals of said line, a third conductor
connected with one pole of said source, one
of said relays being adapted to be opers rLted

over the 111etalhe line when the subscriber’s
telephone 1s 1n use, and the other to be oper-

‘ated over a part of the line and said third

conductor when the subscriber’s telephone is
not in use and the operator’s plug is con-
nected with the line, and a line signal cut-
off relay for each line energized In serles
with one of said relays. |

20. In a telephone system, a tele )hone
line, a source of current and a 1"ehy 1n-
serted between the two limbs of said line,
to bridge the source of current across the
talking (311"(3111{3 a second relay at the central

‘office and connected with one side of the
talking circuit and means for energizing it,

a Sﬂflt(}h at the substation and a sw:ttch at
the central station for controlling the cir-
cuit through said relays, a signal controlled

by the conjoint action of said relays,-and a

line signal cut-off relay for each line ener-
o1zed 1in series with one of said relays.

21. In a telephone system, a telephone
line, a source of electricity at the central
efﬁce, an operator’s plug and a pair of re-

lays assoclated therewith, one of said relays

being energized from the sald source of
Eﬂ@CtI‘lCltV whﬂe the ping 1s connected with
the sald line and over a path having a part
coincident with the talking cireuit, and the

~other relay being energ,lzed while the plug is
connected with the sald line and the sub-

scriber’s telephone 1S I use, a signal asso-
clated with said pair of 1*e1ws, the. circuit
of said signal being established by the oper-
ation of the first of said relays and said

signal being rendered inoperative by the

operatmn of the second of said relays, and a
line signal cut-off relay for each line ener-
gized 1n serles with one of said relays.

22. In a telephone exchange system, tele-
phone lines extending from substations to an
exchange, each of ‘said substations bemg
prowded with a telephone switch hook for
supporting the receiver thereat. a common
battery at the exchange, supervisory signals
located at the exchange, 001‘re5p011dmﬂ' to
calling and called subscribers’ stations,

‘supervisory relays at the exchange, one for

each of the supervisory signals, means
whereby the switch hooks at the subscribers’
stations are adapted to operate each of said
relays independently of the other to actuate
the corresponding indicator, a second super-
visory relay associated with each super-
visory signal adapted through the agency
of the switch hooks to restore the super-
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visory signals each independently of the
other, means whereby the latter relays are
both actuated incependently of each other
by the said switch hooks, and a line signal
eut off relay for each line energized in series
with one of said relays, said 1'e1-1ys all ener-
o1zed over circuits including portions of the
alkmﬁ circuit.

93. Tn a telephene SYStBI]] telephone lines
extending from subscribers’ stations to an
exehqno*e a cord circuit at the exchange pro-
vided with two strands for forming connec-
ticns between two telephone lines, a pair of
relays corresponding to each end of the cord
circuit, a source of current for inclusion in
circuit with each of said pairs of relays,
connected 1n bridge of the talking eireuitj
a supervisory signal for each pair of relays
and jointly centrolled thereby through the
agency of the substation apparatus, a local
circuit for each telephone line to include
the said source of current in a local circuit,

one relay of each pair that 1s controlled b}?

a subscriber’s station apparatus being 1n-
cluded 1 the corresponding local circuit,
whereby one relay of each pair may place
the supervisory signal in one condition of
use, and both relays cooperating place the
supervisory signal in another condition of
use, and a Iine signal cut-off relay for each
line energized 1n series with one of said
relays.

24. In a telephone system, telephone lines
extending from subscribers’ stations to an
e\ehqne‘e, a cord circuit at the exchange pro-
vided with two strands for forming con-
nections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit, a source of current for in-
clusion in circuit with each of said pairs of
relays, connected 1n bridge of the talking
circult, a supervisory Slo:ml for each pair
of relays and jointly controlled thereby,
switching apparatus for controlling the
operation of the relays, a reactive device in-
cluded 1n each cord strand between the con-
nections of the relays therewith, and a hne
sional cut-ofl relay for each line energized in
series with one of said relays.

25. In a telephone system, telephone lines

extending from subscribers’ stations to an

exchange, a cord circuit at the exchange pro-
vided with two strands for forming con-
nections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit, a scurce of current for inclusion
in circuit Wlth each of said pairs of relays,
connected in bridge of the talking circuit, a
SUPErvisory 31011‘11 for each pair of rehys
and jointly controlled thereby, a local cir-
cuit for each telephone line to include the
said source of current in a local circuit, one
relay of each pair being included in the
corresponding local c11'eu1t, whereby one re-
lay of each pair may place the supervisory

1,043,314

signal in one condition of use, and both re-

1evs codperating place the supervisory signal
in ancther condition of use, and a line signal

cut-oif relay for each line enﬂrgwed 1N series

with one of said relays. -
926. In a telephone system, telephone lines

70

extending from substationg to jacks at an

exchfmoe, a cord circuit at the exchange
provided with two strands for formmgeon-
nections between subscribers’ lines, a pair
of relays corresponding to each end of the
cord circuit, a source of current for energiz-
1ng the said releys, connected in bridge of “the
e]_]_xlng circult, a supervisory signal for each
pair of relays and jointly controlled there-
by, switching mechanism at the substations
for controlling the operation of one of each
pair of relwe means including a jack and
a cord ciremit plug inserted in the jack,
whereby a closed circuit 1s established
through the remaining relay of each pair
which is independent of the operative posi-
tion of the substation apparatus, a. reactive
device included in each cord strand be-
tween the connections of the relays there-

with, and a line signal cut-off relay for each

line encrgized in series with one of said re-
lays. |

27. A telephone system eempmemo a tele-
phone line, a source of current and a relay
inserted between the two limbs of said line,
a second relay and means for energizing it
over a circuit 1neludmg part of the t‘LH{mG'
circult, a switch at the substation and a
switch at the central station for controlling
the circuit through said relays, a signal con-
trolled by the comemt action of said relays,
a line signal, and means whereby the flow
of current in one of said relays serves to
retire the said line signal.

28. A telephone system comprising a tele-
phone lme, a source of current and a relay
mserted between the terminals of the tw
himbs of said ling, a second relay and means
for energizing it over a circuit including
part of the tallﬂnﬂ circuit, a switch at the
substation for contr olling said bridged re-
lay and a switch at the central office for con-
trolling said other relay, a signal controlled
by the conjoint action of said 1 elays, a line
signal, and means whereby the flow of cur-
rent 1n one of said relays serves to retue
the said line signal. | :

20. A telephene system eempmsmg 2 tele-
phone line, a source of current and an elec-
tromagnet inserted between the terminals of
the two limbs of said line, a second electro-
magnet and means for energizing it over a
circuit including part of the t‘LHﬂan circuit,
2 switch at the substation and a switch at
the central station for controlling the cir-
cuit through said electro- mfwnets, & super-
VISOry swnal controlled by the joint action
of said electre -magnets, a line signal, and
means whereby the flow of current in one of

75

30

85

90

100

105

115

126

125

130



11,043,314

said relays serves to 1*et1re the said line
signal.

30. A tel ephone line eo*nprlcnng a source

of eleetrlelty and a pair of relays adapted

to be inserted between the limbs of sald

line, to place the source of current in bridge

of the talking circuit, a switch at the sub-

station and a switch et the central station.

for controlling the circuit through said re-
lays, a signal ada pted to be contr olled by the
conjoint “action of said relays, a line signal,
and means whereby the flow of current in

one of sald relays serves to retn*e the said
Iine signal. - '

31. A telenhone system comprlsmo a pELlI‘
Lelephone lines, an inductive device

of

through which the same are adapted to be

united for conversation, a charging source

20

of electricity and a pair of relays adapted

to be inserted between the two limbs of each

of said llnes to place the source of current

1n bridege of ‘the talking circuit, one pair of
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relays be1n0 1ncl1v1(:ln‘11 to one of sald lines
and the other pair being individual to the
cther line, switches at the substations and at
the oentrf},l station for controlling the circuit

through said rehys, a signal controlled by

the conjoint action of eeoh pair of relays, a
lime signal, and means whereby the flow of
current 1n one of said rel%ys serves to retlre
the said line signal.

39. In a telephone System a metallic tele-

1*‘1’1011% line, an operator’s plug and a cord

cirenit, a source of current and a pair of re-
lays brid oed by the cord circuit between the

limbs of said line, a third conductor con-
nected with one pole of said source, one of

said relays being adapted to be operetecl-

over the n’letnlho line when the subsecriber’s
telephone is in use, and the other to be oper-
ated over a part of the line and said third
conductor when the subscriber’s telephone 1s
not in use and the operator’s plug is connect-

ed with the line, a line signal, and means

Jow of current in one of said

whereby the

relays serves to retirve the said line signal.

33. In a telephone system, a telenhone
line, a source of current and a relay brldoed
between the terminals of the two l1n1bs o1

“said line, a second relay at the central office
and connected with one side of the talking
~ circuit and means for energizing it, a switch
‘at the substation and a sw1teh at the central

station for eontrolllnﬁ' the circuit through

said ]:'ele,ysj a signal controlled by the con-
joint action of said relays, a line signal, and

means whereby the flow of current in one of

said relays serves to. retn‘e the S‘u{l llne-

sional.

B4, In a telephone Systemj a telephone
lme a source of electricity at the central
office, an operator’s plug and a pair of relays
:-1%001‘11 ed therewith, one of said relays be-
ing energized from the said source of elec-
trlclty while the plug i 18 connected with tlle

52l

7

said line and over a path having a part co-
incident with the talking olronlt ancd the
other relay being 61181"0‘136(5[ while the plug
1s connected wit I the said line and the sub-
scriber’s telephone 1s in use, a signal asso-
clated with said pair of 1‘ela§re the cireuit
of said signal being established by the op-
eration of the ﬁrs’r of said relays and said
signal being rendered inoperative by the op-
eration of the second of said relays, a line

signal, and means whereby the flow of cur-

rent in one of sald relays serves to retire the

said line signal.

35. In a telephone e*ichenoe system, tele-
phone lines extending from substations to an
exchange, each of said substations being pro-
vided with a telephone switch hook for sup-
porting the receiver thereat, a common bat-
tery at the exchange, supervisery signals
located at the exchange, corresponding to

calling and called subscribers’ stations, su-

pervisory relays at the exchange, one for
each of the supervisory signals, means
whereby the switch hooks at the subscriberg’
stations are adapted to operate each of said
relays independently of the other to actuate
the corresponding indicator, a second super-
visory relay associated with each super-
vigory signal adapted through the agency of
the sw:tteh hooks to ]:'estore the supervisory
signals ~each 1ndependently of the other,
means whereby the latter relays are both
actuated independently of each other by the
said switch hooks, a line signal, and means
whereby the flow of current in one of said
relays serves to retire the said line sigmal.
sald relays all energized over circuits includ-
ing portions of the talking circuit.

36. In a telephone system, telephone lines
extending from subscribers’ stations to an ex-
change, a cord circuit at the exchange pro-
vided with two strands for forming connec-
tions between two telephone lines, a pair of
relays corresponding to each end of the cord
circult, a source of current for inclusion in
circuit with each of said pairs of relays,
connected in bridge of the talking circuit,

A SUpPervisory swnal for each pair of relfwe
and jointly eontrolled thereby through the

agency of the substation apparatus, a local

circuit for each telephone line to include the

rel
quosember"s station  apparatus being in-
cluded in the eouespondlnn local circuit,
whereby one relav of each palr may plqee
the supervisory signal in one condition of

‘use, and both relws oooper ating place the

supervisory signal in another condition of
use, a line swnql, and means whereby the
flow of current in one of said relays serves to
retire the said line signal.

37. In a telephone sV%tom telephone lines
extending from subscribers’stations to an ex-

change, a cord circuit at the exchange pro-

1d source of current in a local circuit, one
ay of each pair that is controlled by a
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vided with two strands for forming connec-
tions between two telephone lines, a pair of
relays corresponding to each end of the cord

circult, a source of current for inclusion in

circuit with each of said pairs of relays,
connected in bridge of the talking circuit,
a supervisory signal for each pair of relays
and jomntly controlled thereby, switching ap-
paratus for controlling the operation of the
relavs, a reactive device included in each
cord strand between the connections of the
relays therewith, a line signal, and means
whereby the flow of current in one of said
relays serves to retire the said line signal.

38. In a telephone system, telePhone lines
extending from subscribers’ stations to an ex-
change, a cord circuit at the exchange pro-
vided with two strands for forming connec-
tions between two telephone lines, a pair of
relays corresponding to each end of the cord
circult, a source of current for inclusion in
circult with each of said pairs of relays,
connected 1n bridge of the talking circuit,
A SUPEIVISory 51011.111 tor each pair of I'el‘W'S
and jointly controlled thereby, a local cir-
cuit for each telephone line to include the
sald source of current in a local circuit, one
relay of each pair being included in the cor-
responding local mrcmt whereby one relay
of each pair may place the SUPErvisory sig-
nal in one condition of use, and both r-elms
cooperating place the supervisory signal in
another condition of use, a line ; 1011‘11 and
means whereby the flow of current in one
of said relays serves to retire the said line
signal.

39. In a telephone system, telephone lines
extending from substations to jacks at an ex-
change, a cord circuit at the exchange pro-
vided with two strands for forming connec-
tions between subscribers’ lines, a pair of
relays corresponding to each end of the cord
circuit, a source of current for energlzing
the sald relays, connected in bridge of the

talking circuit, a supervisory Slﬂ‘n‘ll for each
pair of relays and jointly controlled thereby
switching mechanism at the substations for
centrollmg the operation of one of each pair
of relays, means including a jack and a cord
circuit plug inserted in the jack, whereby a
closed circuit is established through the re-
maining relay of each pair which is inde-
pendent of the operative position of the sub-
station apparatus, a reactive device included
1n each cord strand between the connections
of. the relays therewith, a line signal, and
means whereby the flow of current in one of
said relays serves to retire the said line
Slﬂ'ﬂtl]. |

20. A telephone system comprising a tele-
phone line, a source of current and a relay
inserted between the terminals of the two

limbs of said line, a second relay and means
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for energizing 1t over a circuit including
part of the, talking circuit, a switch at the
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- substation and a switch at the central sta-

tion for controlling the circuit through said
relays, a signal controlled by the con]omt
action of said relays, and means for ring-
1110 over the two sides of the called line in
series.

41. A telephone system comprising a tele-

phone line, a source of current and a relay
imserted between the terminals of the two

limbs of said line, a second relay and means

for energizing 1t over a circuit including
part of the tqlkmo circult, a switch at the
substation for controllmcr snid bridged re-
lay and a switch at the central office for con-
trolling said other relay, a signal controlled
by - the conjoint action ox said relays, and
means for ringing over the two sides of the
called line in series. f

42. A telephone system comprising a tele-
phone line, a source of current and an elec-
tro-magnet inserted between the terminals
of the two limbs of said line, a second elec-

tre-magnet and means for energizing it ovel"'

a circuit including part of the talkmo cIr

cuit, a switch at the substation and a svmtch
at the central station for controlhng the cir-
cutt through said electro-magnets, a super-
visory signal controlled by the joint action

of said electro-magnets, and means for ring-

ing over the two 51des of the c*ﬂled line m
series.

43. A telephone line comprising a source
of electricity and a pair of relays adapted
to be placed between the terminals of the
two limbs of said line, a switch at the sub-
station and a switch at the central station
for controlling the circmit through said re-
lays, a 51011‘11 adapted to be controlled by
the con] omt action of said relays, and means
for ringing over the two 51des of the called
line 1n series. |

44. A telephone system comprising a pair
of telephone lines, an 1inductive device
through which the same are adapted to be
umted for conversation, a charging source
of electricity and two pairs ot relays adapt-
ed to be placed between the terminals of the
two hmbs of each of said lines, one pair of
relays being individual to one of said lines
and the other pair being individual to the

other line, switches at the substations and
at the central station for controlling the cir-
cuit through said relays, a signal controlled-

by the COH]OlIlJD action of each palr of re-
lays, and means for ringing over the two
sides of the called line in series.

45. In a telephone system a metallic te]e-
phone line, an operators plug and a cord
circuit, a source of current and a pair of
relays brldged by the cord circuit across
the terminal of said line, a third conductor
connected with one pole of said source, one
of said relays being adapted to be operated
over the metallic line when the subscriber’s
telephone is in use, and the other to be oper-
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ated over a part of the line and said third
conductor when the subscriber’s telephone
is not in use and the operator’s plug 1 1S COn-
nected with the line, and means for ringing
over the two sides of the called line in series.

46. In a telephone system, a telephone

line, a source of current and a relay bridged
| etween the two terminals of the two ]1mbs
of said line, a second relev at the central
office and connected with one side of the
talking circuit and
a ew1tch at the substation and a switch at
the central station for controlling the cir-

cuit through said releys o slonal eontrolled -
by the conyj: omt action of said relays, and

means for ringing over the twe smles of the
called line in series. -
47. In a telephone S;?stem a telephone

lme, a source of eleetmmty at the central

office, an operator’s plug and a pair of re-
lays associated therewith, one of said relays
being energized from the said source of elec-
t1*1e1tV while the plug is connected with the
said line and over a path h‘wmg a part co-
incident with the talking
other relay being energized while the plug

18 connected w1th the S“thl line and the sub-

scriber’s telephone is In use, a signal asso-

clated svith said pair of rela:ys the circuit
of said signal being established by the oper-
irst of said relays and said sig-
nal bemo rendered moperetlve by the opera-
‘tion of the second of said relays, and means
for ringing over the twe sides of the callecl'

ation of the

line 1n series. -
48. In a telephone excha,nee System, tele-

'phone lines extending from substations to

“an exchange, each of salcl substations being

' premded Wltll a telephone switch hook for
supporting the receiver thereat, a common
battery at the exchange, supervisory signals
iocated at the exchmﬁe, correepehdmﬂ to

40
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‘line in series, said relays all

calling and called suheembers stations, su-
pervisory relays at the exchenoe, one ior

each of the supervisory . signals, means

whereby the switch hooks at the subscrib-

ers’ stations are adapted to operate each of

said relays independently of the  other

to actuate the corresponding indicator, a

second eupelmsory relzw flseocmtecl with

each SUpervisory signal adapted through
the agency of the SWltGll hooks to restore |

the supervisory signals each independently
of the other, means whereby the latter re-

lays are both actuated independently of each

other by the said switch hooks, and means
for ringing over the two sides of the called
energized over
cireuits including portmns of the talking

circuit.
49. In a telephone systemn, telephone Jines

e"{tendmcr from subseribers’ stations to an

“exchange, a cord circuit at the exchange
_provlclecl with two strands for forming con-
nections between two telephone lmes e, pair

ratus, a local

means for energizing 1it,
-ratus

circuit, and the

the relays therewi
over.the two sides of the called line in series.

L

ot relays corresponding to each end of the

cord circuit, a source of current for melu-
sion in circult with each of said pairs of
relays, connected in bridge of the telkmb
circult, a euperwsury signal for each pair
of relays and joinfly controlled thereby
controlled by a subscriber’s station appa-
circuit for each telephone line
to include the said source of current in a
local circuit, one relay of each pair that 1s
controlled by a subscribers’ station appa-
being included in the corresponding
local cu*eult whereby one relay of each pair

may place the supervisory signal in one con-

dition of use, and both 1"elaye cooperating

place the superwsory signal in another con-
dition of use, and means for ringing over
the two sides oi' the called line in serles

50. In a telephone system, telephone lines
extending from subscribers’ stations to an
exchange, a cord circuit at the e‘tchanee

.—-

_ premded ‘with two strands for forming con-

nections between two telephone lines, a pair

of relays corresponding to each end of the
cord circuit, a source of current for 1inclu-
sion in circuit with each of said pairs of re-

lays, connected in bridge of the talking cir-
cult, & supervisory ewnal for each pair of
I'eleye and jointly controlled thereby, switch-
ing apparatus for controlling the opemtlon
of the relays, a reactive device included in
each cord strand between the eonnectlene of
th, and means “or ringing

51. In a telephone system, telephone lines
extending from subscribers’ stations to an
exehqnee, a cord circuit at the exchange

‘provided with two strands for forming con-
Tnections between two telephone lines, a

a pair
of relays corresponding to each end of the

cord circutt, a source of current for inclu-
sion 1n circult with each of said pairs of re-

lays, eennected in bridee of the t‘Lll(ll‘lD‘ C1I-

_emt, a SUPervisory signal for each pair of
‘relays and jointly controlled thereby, a lo-

cal circuit for each telephone line to include
the said source of current in a local eircuit,
one relay of each pair being included in the
corresponding local circuit, wherebv one re-

lay of each pair may plece the supervisory
‘signal in one condition of use, and both re-
lays coepemtmo place the Superwsory S10-
nal i in another condition of use, and means
for ringing over the two sides of the called
line in series. -
- 52.In a telephone spetem telephone lmee
extending from substations to jacks at an

e*«:ehanwe a cord circuit at the exchange
pmmded with two strands for forming con-
nections between subscribers’ lines, a pair
of relays corresponding to each end of the

'eerd circuit. a - source of current fer ener-

o1zing the said relavs, connected in bridge

“of the talking circuit, a supervisory 319'11'1,1

for each pair of releye and jointly conitrolled
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thereby,
stations for controllmo the operation of one
of each pair of ltlay% means including a
Jack and a cord circuit plug inserted in The
jack, whereby a closed circuit is established
through the remaining relay of each pair
which is independent of the oper ative posi-
tion of the substation apparatus, a reactive
device included in each cord strand between
the connections of the relays therewith, and
means for ringing over the two sides of the
called hine 1n series.

53. A telephone system comprising a tele-
phone line, a sonrce of current and a relay
conneotme together the two limbs of said
line, so that the battery 1s 1n bridge of the
tallcmo cireuit, a eeeend relay and means for
energizing 1t over a circuit inecluding part

of tlle tall{mo circult, a switch at the sub-

station and a switeh at the centiral station
for controlling the circuit through said re-
lays, a signal controlled | by the oon]omt aC-

tion of said relays, and a busy test circuit in-

cluding one of said relays. _
54. A telephone system comprising a tele-

phone line, a source of current and a relay
said

connecting together the two himbs of
line, so that the battery 1s in bridge of the
l]"tllxll]ﬁ circuit, a second relay fm(l means
for enerﬂlzmn it over a cirenit including
part of the talking circuit, a switch at the
substation for eonlrollmﬂ %mcl bllflnecl re-
lay and a switch at the central office for con-
trolling said other relay, a signal controlled
by the conjoint action of said relays, and a
busy test civcuit including one of said Iel'W'S

H5. A telephone system comprising a tele-

| phone line, a source of enrrent and an elec-

tro- m‘lﬂ’net connecting together the two
limbs of said line, a second electro-magnet

‘and means for energizing it over a olromt

inclnding part of the talkine cireuit, a
switeh at the substation and a emteh at the

central station for oomrolhno the cirecumit

through said electro-magonets, a superv 180TV
ewnel controlled by the ]omt actien of said
eleotro magnets, and a busy test cireuit in-
cluding one of said relays.

56. A telephone system comprising a line,
a source of electricity and a pair of relavs
achpted to be placed between the limbs of

said line, a switch at the substation and a

switch at the central station for controlling
the circuit through said relays, .a ewnql
adapted to be controlled by the eomomt

action of said relays, and a busy test cir-

cult includinge one of said relws

BT A telephone system comprising a pair
of telephone Ilines, an inductive device
through which the same are adapted to be
umted for conversation, a charging source
of electricity and a pair of 1"elmrs ada apted to
be placed between the two limbs of each of
sald lines, one pair of relays being for one of
said lmes and the other pair bemﬂ for the

swﬂe]unﬂ mechanism at the sub-

1,043,314

other line, switches at the substations and at
the centr ‘Ll station for oontrollmcr the circuit.

the con]omt action of each pair of relays,
and a busy test circuit moluclmo one of said
relays.

58. In a telephone system a metelho tele-

phone line, an operator’s plu and a cord

circuit, a source of current and a pair of

relays pleoecl by the cord circuit between the
terminals of said line, a third conductor con-
nected with one pole of said source, one of
sald relays being adapted to be opemted
over the metftll}o line when the subscriber’s
telephone 1¢ in wuse, and the other to be
operated over a part of the line and said

third conductor when the subscriber’s tele-
phone is not in use and the operator’s plug

1s connected with the line, and a busy

test
circuit including one of said relays. =~

through said relays, a signal controlled by
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59. In a telephone system, a telephone

line, a source of current and a relay placed

between the two limbs of said lIine, a second
relay at the central oﬂloe and connected with
one q1cle of the talking circuit and means for

energlzing it, a SWItCll at the substation and
Q, SWltCll th the central station for control-

ling the circuit through sald relays, a signal

controlled by the conjoint action of smd
relays, and a busy test cireuit including one
ot sald relays. | -

60. In a telephone SYS
line, a source of electrici
oﬂlce? an operator’s plug and a pair of relays
associated therewith, one of said relays be-
ing energized from the said source of elec-
tl‘lCltV while the plug is connected with the

sald line and over a path having a part.

90

95

em, a telephone
'y ‘ll: the central

100

coincident with the talking circuit, and the -

other relay being ener D‘l?eCl while the plug

105

1s connected Wlth tlle ,mcl line and the eub- |

scribers’ telephone is in use, a signal asso-
clated with said pair of I“Elﬂ,VS the circuit of
said signal being established b*}?‘ the opera-
1.1011 of the first of said relays and said signal

of the second of said relays, and a busy test
circult including one of said relays. |

61. Ina telephone system, telephone lines

extending from substations to an exchange,
each of said substations being provided with

being rendered inoperative by the operetmn '

110

115

a telephone switch hoolk for supporting the

receiver thereat, a common battery at the ex-

change, supervisory signals located at the

e\ohanoe oorreepondm@ to calling and
called subscribers’ stations, supervisory re-
lays at the exchange, one for each of the
SUPEervisory sw*nwls
switeh hooks at the subscriber’s stations are
ftdqptecl to operate each of said relays inde-

120

means whereby the '

125

pendently of the other to actuate the corre-
sponding indicator, a second supervisory re- -
lay associated with each supervisory signal

adapted through the agency

of the switch |
hooks to restore the superwsory S1 Unals each 134
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independently of the othei* means whereby |

- the latter relays are both actua,ted mdepend-

eI

‘ently of each other by the said switch hooks,

and a busy test elrcmt 1ncludmg one of salid
relays. -

62. In a telephone system, telephone lines
extending from subscribers’ stations to an

‘exchange, a cord circuit at the exchange

R promded with two strands for forming COT -

L E_ill Il{r*"l
3

15 t

20

nections between two telephone lines, a pair

of relays corresponding to each end of the |
cord circuit, a source of current for inclusion:

in circuit with each of sald pairs of relays,

connected by the relays in brldﬁ'e of the
talking circuit, a supervisory sagm,l for each

pair of relays and jointly controlled thereby
through the agency of the substation ap-

paratus, a local circuit for each telephone

line to include the said source of current
in a local circuit, one relay of each pair that
1s controlled by a. subscriber’s station ap-

~paratus being included in the corresponding

local circuit, whereby one relay of each pair

- may place the supervisory signal in one con-

29

30

35

40

N g 1

i A
&

dition of use, and both relays codperating

place the supervisory signal in another con-

dition of use, and a busy test circuit mclud—

g one of said relays.

63. In a telephone system, telephone lines
extending from subscribers’ stations to an

exchange, a cord circuit at the exchange

provided with two strands for forming con-

nections between two telephone lines, a pair

of relays corresponding to each end of the

cord circuit, a source of current for inclu%
sion in circuit with each of said pairs of

relays, connected in bridge of the talking
circuit, a sUpervisory swnel for each palr of

relays and jointly contrelled thereby, switch-

ing apparatus for controlling the operation

of the relays, a reactive device included 1n
each cord strand between the connections of

the relays therewith, and a busy test elrcmt_

including one of said relays.

64. In a telephone system, telephone lines
extending from subscribers’ stations to an
exchange, a cord circuit at the exchange
provided with two strands for forming con-
necticns between two telephone lines, a pair

~of relays corresponding to each end of the

cord circuit, a source of current for inclu-
sion 1 circult with each of said pairs of

- relays, _oonnectecl in bridge of the talking

60

clrcuit, a supervisory elonal for each pair of
09

relays and jointly controlled thereby, a local

circuit for each telephone line to include
the said source of current in a local circuit,
one relay of each pair being included in the

corresponding local clrcmt whereby, one
relay of each pair may ]_Dl‘LCE': the super-
visory signal in one condition of use, and

~ both I‘GI&SS cobperating place the supervi-
~ sory signal in another condition of use, and

65

) busy test cn:'cmt mcludmg one ef se1c1

_ rele‘ys

the cord circuit, the circuit of each of said

B R

65. In a telephone system, telephone lines
extending from substations to jacks at an
exchange, a cord circuit at the exchange

provided with two strands for forming con-

nections between subscribers’ lines, a pair of
relays corresponding to each end of the cord
circuit, a source of current for energizing

the said relays, connected in bridge of the
talking circuit, a supervisory 810'11‘11 for

each pair of IBLLVS and jointly control]ed

thereby switchine mechanism at the sub-
stations for contr 0111110‘ the operation of one

“of each pair of relfwe means including a
Jack and a cord circuit plug inserted in the

_er*k: whereby a clesed circuit 1s established

through the remaining relay of each pair

which is independent of the operative posi-

_hon of the substation apparatus, a reactive

device included in each cord strand between
the connections of the relays therewith, and
a busy test circuit including one of said
relays.

66. A telephone system comprising a tele-
phone line, a source of current and a relay
brideed between the two line terminals of
the imbs of said line, a second relay and
means for energizing it over a circuit in-

cluding part of the talking circuit, a switch

at the substation for controlhnn‘ said
bridged relay and a switch at the central
office for controlling said other relay, and a
signal controlled bV the conjoint action of
said relays.

67. In a telephone system, telephone lines
extending from subscribers’ stations to an
exchange, a cord circuit at the exchange
provided with two strands for forming con-
nections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit, a source of current for inclu-

sion in eircuit with each of said pairs of

relays, connected in bridge of the talking
circuit, a supervisory signal for each pair

of relays and jointly controlled ther eby, and

a local circuit for each telephone line to in-

clude the said source of current In a local
circuit, one relay of each pair being included

in the correepondmg local elremt whereby

one relay of each pair may place the Quper-
visory signal in cne condition of use, and

sory signal in another condition of use.
63. In a telephone system, the combina-

tion with a pair of telephone lmee of a cord
‘circuit to connect said lines for convuxahon,

calling and answering supervisoery signals
for sald cord circult, four relays, one lo-

L,

cated in each end of each talking strand of

signals being completed through contacts
controlled bV two of said relays, switches

under the control of the operator in the cir-

cuit of two of said relays, the actuation of

said relays being adapted to close the cir-

cuits of said supervisory signals, switches

70

79

&80

85

90

96

100

1086

110

115

‘both relave cobperating place the supervi- .

120

1‘%0
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unﬂu' the control of the subseribers in the

cuits of the other two of said relays, said

u.,LW% being adapted when actuated to open
the cireuits of said supervisory signals, sub-
stantially as described.

69. In a telephcne system, the combina-
tion with a pair ot telephone lines, of a cord
circult te connect said lines for conversation,
calling and answering supervisery 5101111%
for said cord circult, four relays, one lo-

cated in each end of each talking strand of
the cord circuit, switches under ‘the control
of the operator in the circuit of twe of said

relays, the actuation of said relays Dbeing

substantial
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adapted to cause the dlsp]ajr of said super-
visery signals, switches under the control of

the subscribers in the circuits of the other
two of said relays, the actuation of
relays being adapted to efface md swnals,
13 as deseribed.

Signed |

1902.

W’ltnesses |
ArrHUR WrRIGHT,
| J . S, CARRINTH.

_Cf;piesz cf this patent may be ohtained for five cents each, by addressing t_hﬁ_: 4 Com’missioner of Patents.

Washington, D. C.”

sald

CHARLES L. 'GOQDRU M. -

]b

20

by me at Atlantic City, Atlantic
county, New J usev this 1st day of \fhrch
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