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2o all whom it may concern: —

Be it known that I, Harry G. Wesster, a
citizen of the United States, and a resident
of Chicago, Cook county, and - State.of T1li-
nois, have invented certain new and useful

. Improvements in Telephone-Fxchange Sys-
tems, of which the following is a full, clear,

concise, and exact description, reference be-.

ing ‘had to the accompanying - drawings,

» forming a part of this specification,

My invention relates to central ‘battery

systems in which ‘subscribers’ lines “extend’
from sub-stations to an. 'exchange, and are.

there associated with cord connecting appa-
ratus, the said: connecting apparatus-includ-
ing a supervisory signal-or signals, which
are controlled through-the manipuiations of
the operator, and :the actuation of: the sub-
scriber’s hook switeh -jointly. Systems-of
this character have been devised -in which
the supervisory signal is asmall incandes-
cent lamp, its circuit being ‘controlled by a
differentially -wound- relay ‘having its two
windings included in-the twe talking strands
of -the cord cireuit. ‘In such:systems it -is
necessary that. the line wire:leading from
one side ofthe central battery be normally
connected to: ground-through a contact asso-
ciated with the subseriber’s -hook switch, the
ground  conneetion -being automatically
broken when the telephone:is taken for con-
versaticn. - In other -systems which ‘have
gone iito use, the use of a ground at the
subseriber’s. station-is aveided by ising two
relays, one-for each of the talking strands
of the cord circuit. In such systems the
supervisory signal is“in a-lecal circuit con-
trolled by the joint-action: of the two relays.

The ébject of my:invention is to provide
means by which the ground at the subsecrib-
er’s-station -1 rendered unnecessary, and:io
simplify  the cord connecting apparatus.
This is aeccomplished by associating with the
cord cirenit a relay having contacts  which
have - two . operative positions  (besides the
normal one) controlling the local circuit of
the supervisory signal. - Relays of this type
are characterized: by -having two armatures
with sprirg:tension adjustment, or having
two armatures one being of greater magnetic
permeability than - the other, or “having a
single armature arranged torassume two-op-
erative positions,- (as distinguished from its
normal position) determined. by the -degree

of-energization of:the relay magnet,-and I

line.
¢ludes an answering plug 16 and a calling

do not-wish to limit myself to any particular

construction in such a relay.

In the aceompanying drawings illustrat-
ing a preferred form of my invention I have
shown diagrammatically,~—in Figure 1, two
complete line circuits of the three wire type
in association ‘with cord- connecting appa-
‘atus utilizing the special relay, and indi-
cating-the two operative positions of the re-
lay contacts. - Fig. 2 indicates the normal
position of the relay contacts. Fig. 8 is a
diagram of a well known two wire line cir-
cuit using a line relay and a cut-off relay.

Fig. 4 is-that of a two wire line circuit

which theiline and cut-off relaysare replaced
by a single relay, and Fig. 5 shows diagram-
matically cord connecting apparatus adapt-
ed for -association -with either line cireuit,
thus illustrating two modifications of my in-
vention. - Fig. -6 illustrates the mechanical
arrangement of one type of cord relay which
may be used in my- invention.

Similar-characters refer to corresponding
parts-in-the various drawings.

Referring to Fig. 1 the subscribers’ sta-
tions A and B-are provided with the usual

“apparatus adapted preferably for use with

4, eentral source of current supply and.com-
prising: a -transmitter £, an induction coil 4
and receiver 7 in a circuit which stands nor-
mally open at the:hook switch 4, the bell &
and ‘cendenser ¢ being -in -circult -with -the
line. -when  the hook switch is  depressed.
Under nermal eonditions limbs 1 and 2 of
the line extend to the central office and are
there - connected :to' the -jacks 7-—7; limb 1
being also carried through contacts 3—10 of
the -cut-off-relay 5, and the winding of re-
lay 11,:to the active side of the centrai bat-
tery 12;.and limb 2 is carried through con-
tact 4 of the cut-off relay to the ground or
return side-of battery 12. The winding of

the cut-off relay 5 is of comparatively high

resistance and is interposed between the test
pieces or thimbles 6-—6 of the jacks, and the
ground ‘G; and:the thimbles 6—6 are so ar-
ranged ‘that upon the insertion of a plug
into a.line jack an electrical connection 1s
established between the thimbles 6 and sleeve
springs 9 of the jacks associated with the
The cord connecting apparatus in-

plug 17,-the plug tips 1819 being united
by strands 20 and 21 and condenser 26; and
the. plug-sleeves 22—23 by strands 24—25

60

70

75

80

90

95

100

105



10

15

20

25

30

=

and condenser 27; and the usual listening-in
key 28, ringing key 32, calling generator 83
and operator’s set 29 are provided. A super-
visory relay 84 is associafed with the answer-
ing plug and controls the circuit of the su-
pervisory signal lamp 40; and the super-
visory relay 41 is associated with the call-
ing plug 17 and controls the circuit of su-
pervisory lamp 47 as well as certain connec-
tions concerned in the busy test, which will
be explained later. The supervisory relay 84
is so adjusted that when energized to a lim-
ited extent contact 37 will engage contact 38,
but will not bring it out of engagement with
contact 39, the normal position of this relay
being indicated in Fig. 2. Relay 41 is so
arranged and adjusted that when energized
to a limited extent contact 44 will engage
contact 45, but contact 45 will still remain
in engagement with contact 46. Contacts
48—49 of this relay will also be brought
into engagement when the relay is partially
energized. When either relay is energized
to a greater extent the contacts 38—39 or
45—46 will be separated by the further
movement of the armature contact 87 or 44
respectively.

Subscriber A in calling moves his receiver
from its hook switch completing a circuit of
velay 11 and lighting the lamp 14 in the
usual manner. Upon the insertion of the

- answering plug 16, current flows from bat-

tery 12 through winding 35 of relay 34 and

~ thence through the winding of cut-off relay

40

5, causing the actuation of relay 5 and there-
by disconnecting line relay 11, extinguishing
the lamp 14, and removing the normal
ground of the line at contact 4. At the same
time current. is supplied to the subscriber’s
instrument through windings 35—36 of re-
lay 34, causing the complete actuation of the
relay 34 and leaving the lamp 40 unlighted,

~ as shown in the drawing. After ascertain-

50
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80

ing the line desired for connection (in this
case that of subscriber B) the operator tests
in the usual manner by touching the tip 19
to thimble 6. Contacts 48—49 of the calling
supervisory relay 41 stand normally open in
order that a test of a busy line may not pro-
duce an excessive click in the receivers of the
connected subscribers. In case the line
tested is Dbusy, current will flow from the
thimble of the line tested through tip 19,
strand 21, the operator’s receiver and induc-
tion coil winding and impedance coil 31 to
the ground or office return, producing a
click in the receiver, in the well known man-
ner. In case the line is idle the operator
hearing no click inserts her plug into the
jack and rings the subscriber, the current
from generator 33 serving to energize relay
5 at this time. Upon the restoration of the
ringing key a circuit is completed from bat-
tery 12 through winding 43, strand 25, plug
sleeve 23, thimble 6 and relay 5, causing the

930;512

continued energization of relay 5. On ac-
count, however, of the comparatively high
resistance of this circuit and of the arrange-
ment and adjustment of relay 41 the current
which now flows through winding 43 is only
suflicient to partially energize relay 4,
bringing its contacts into tlie relation indi-
cated in the drawing. The engagement of
contacts 48 and 49 serves to short circuit
contacts 50 of the listening-in key 28, so
that in case the operator listens in on the
connection after ringing, the winding 49
will not be disconnected as it is during the
waking of a busy test. The engagement of
contacts 44—45 completes the circuit of lamp
47 causing its illumination. When sub-
scriber B removes his receiver in answering,
the circuit thus completed is of compara-
tively low resistance and includes both wind-
ings of relay 41; the relay is thus completely
energized and the circuit of lamyp 47 opened
at contacts 45—46. When a subscriber re-
places his receiver after conversation, cur-
rent ceases to flow through line limbs 1—2
and relay winding 36 or 42 and the contacts
return to their intermediate position, com-
pleting the circuit of the associated super-
visory signal as shown in the case of relay
41. Both lamps when lighted constitule a
signal for disconnection and upon the re-
moval of both plugs all parts assume their
normal condition.

In TMig. 8 is illustrated a line circuit dif-
fering from that of Fig. 1 in that the bell b
and condenser ¢ are in a permanent bridge
of the line at the sub-station, and the jacks
4 j at the exchange have but two contact
pieces. The thimbles 57—57 of the jacks
serve normally as testing terminals for the
line, but when the line is switched for con-
versation they also constitute connection ter-
minals for the sleeve side of the line,

Fig. 5 indicates a modification of the cord
circuit of I'ig. 1 adapted for use with the
line circuit of Fig. 3 and when associated
with this line circult presents a modification
of my invention, the operation of the struc-
ture thus indicated being as follows: The
subscriber calls in the usual manner by re-
moving his receiver and thus closing a cir-
cuit of battery C through line relay 11 light-
ing the calling signal lamp 14. On the in-
sertion of answering plug 16 the relay 51 is
energized by a current from battery C” flow-
ing through winding 35 of relay 34, plug
and jack contact 22—57 and the winding of
relay 51 to the return side of the battery.
This energizes relay 51 causing the contacts
5253 and 55—356 to become separated, thus
removing the normal connections of the line
with relay 11 and battery C. The actuation
of the relay 51 causes contacts 54—55 to en-
gage, thus completing u second circuit from
contact 57 of the jack through limbs 1 and
2 of the line and winding 36 of relay 34,
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LHSIHO ithe - compete ener01zat10n ‘of relay

34 and preventing ithe illumination of lamp
40, as was desembed with regard to Tig. 1.
The calling supervisory relav 69 is similar
to ‘relay 34 differing. in ithis ‘respect from
the calling supervisory -relay 41-of Fig. 1.
The operatoritests, plugs:in and rings in'the
usual :‘manner. Buringithe. actuation of the
nnomg key, relay 51is'energized by current
from bfittefy Ct ﬂowmo thlough “the resist-
arice 72, The:circult «of 'the ringing ‘gener-
ator 33:is from:theground;or buttery return,
throuoh plug and jack:contdct 19—56, line
Jimbs 2—1 , 1*ehy contacts 5554, plug and
jack contacts 57--23, resistance 72 and: thence
through the common circuits of battery C*
to glound ‘Upon'the restoration ofithe ring-
ing ‘key relay -51 is energized by curr ent
lhl‘()ll("h winding 70-of rehy 69, but -as in
the svstem of Plo 1 ithis current belno rela-
tne]y wealk as compared with ‘that which
flows when -the circuit of the liné limbs is
closed atthe sub-station, the relay 69 is only
energized to:a limited extent, causing only
the engawement of contacts 44—4' 5, thus clos-
ing-the circuit of lamp 47; causing ’its illumi-
nauon When the subscriber answers an
increased current now flows through wind-
ing 70 and through winding 71 of 1“ehy 69,
causing a owater enermmtmn which serves
to cepamte ‘eontacts 40——4;6 extinguishing
the lamyp. When-either: subscriber hanUs up,
the low resistance cireuit ‘through the line
himbs and Wmdmo 36 or 71 bemo broken
the rels 2y 1 then: enermzed to a: umlted ex-
tent only ¢ nd 1ts eont ].Cto assume the inter-
mediate :position, eausing the illumination
of -the Inmp 40 or 47 ‘associated therewith.

Both lamps when lighted: constitute. the sig-

nal for dluconnectmn, and-upon the removal

of the plugs all-apparatus assumes the nor-:

mal:condition shown in the drawing.

When the cord cireuit: of ‘Fig. 5 is-asso-
omted with -the line civenit illustrated in
Fig. 4 .the operation of the cord circuit ap-
p“mtue is-subgtantially the same as when
associated with Tig. 3.  The line circuit,
however, is one in which a single relay 58 is
associated with the line instead of the two
separate relays 51 and 11 of Fig. 8. = This
relay. 58 has an energizing Wmdlnd 59 of
<ompx-1a11\'ely low eﬁimency, and when the
cirvewit of battely ‘G 1s-closed therethrough
(as -when the subseriber’removes: his receiver

from-the switch hook) the circuit being com- ..

pleted ithrough contacts 65--68; limbs 1—2
and contacts 67—64 to-the return side of the
battery, the relay-is only energized to a Hm-
ited éxtent -and -only .actuates contact - 61,
bringing it-into engagement with: contact: 62,
thus completing. a -circuit - 'of - battery ..C
through lamp 14, swhich includes - contacts
66— 67— 64, causing the ‘illumination of the
lamp. demo 60 of this relay-igof eom-

paratively ’h_i.gh -efficiency - and ‘resistance.

winding 59 “from line hmb 1.

8

~When a eonnecting plug as 16 is inserted,

a; cu‘cult thus: belno completed from battery

(! through Wmdmg 35 of relay 34, plug and
jack

contacts 2257 and Winding 60 to
ground, relay 58 is then .energized to a
oreqtel extent ‘and -causes ‘the Sepqratlon of
contacts 67—6 664, thus-openingthe circuit
of lamp 14-and: Ieln()Van the normal ground
from Tme Hmb 2,:and: also causes the separa-
tion of contacts 63— 68, thus disconnecting
The <rreater
enewlzadon of the relay also b‘rings irito
engs gement contacts 63—67, thus completing
a-direct .connection from jack contact 57 to
limb 2 of the line. If the-sub:station circuit
is open at this time relay 84 is:energized to

“a-limited extent only, completing the ci-

cuit-of lamp 40 through'contacts 37—38—39,
C‘LUSIDO iats 111ummatlon When ‘the mremt
1'5 closed at the:sub-station:the increased flow
of current through winding 85 of relay 34
and: also . the 011011 Wmdmo 36, .causes -the
greater ener017atlon of: the relay 34 to sepa-

-rate contact 38——39 thus extinguishing the

lamp. ’When‘phlgginrr n toicalla subscriber
the circuit completed through winding 70 of
relay 69and winding 60 of relay ‘)8 being
of comparatively hlou ‘resistance, 1ehy 69
is only ‘partially energized, while relay 58
is completely aetuated as ‘previously de-
seribed.: - The test ‘is secured in the usual
manner, plug tip 19 rand jack contact 57
being of ‘the same potential as long as no
connection exists ‘with a :jack ‘of the line
tested. While ringing, the relay 58 is com-
pletely actuated by current ‘of ‘battery 'C?
flowing throughresistance 72 and winding 60.

'Fig. ¢ indicates the mechanical arrange-

ment-of one type of rélay corresponding to

that indicated as relay 84 or relay 69. The
armature @ resting upon the knife edge ¢ is
held in place by the pin and nut 77, and is
shown in its normal:position. "The piece 76
is a continudtion of the relay core. The
springs 87—38—39 correspond ito ‘the simi-
larly numbered contacts of relay 34; spring
37 normally rests upon the shoulder of the
insulating piece -75; when ‘the relay is par-
tially: cneroued the-armature « is s11ﬁc1ently
attracted to the pole piece f to bring spring
37 into engagement with the contact of
spring 88, but the tension of spring 38 is
50 ftquteu by serew 73 or by other obv;ous
means that this limited energization of the
relay magnet is not suﬁ‘iment to cause a fur-
ther movement of its armature. When the
relay is-energized to a greater extent.as by
an increased flow of current through its
winding or by current through an additional

winding,» the final moveipent of the armature !

takes place, thereby raising spring 38 out of
engagement with the contact of -spring 389.
‘While I have ‘indicated :in Figs. 1 and 5
twowindings for-the cord relay it is obv1ous
that" Wmdlng 35, 43 or 70 may be of -suffi-
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cient energizing capacity to cause the rve-
quired increase in energization of its re-
spective magnet when the corresponding
line cireuit is closed and that the presence of
the supplementary windings 86, 42 and 71
upon the same coves as windings 85, 43 and
70 respectively, is not essential to the opera-
tion of my invention; the requirement being
merely that the windings, which are in-
cluded on said cores, shall be sufficient to
secure the intermediate and final positions
of the armatures or contacts associated
therewith. »

To recapitulate I have indicated in the
various drawings structures in which the in-
sertion of a plug into the jack of an idle line
causes the supervisory vrelay associated
therewith to be energized to a limited extent
to complete the circuit of its supervisory
signal, and in which the completion of the
circuit through the line limbs causes a
greater energization of the supervisory re-
lay to again efface the signal.

Where the term, “ operative earth connec-
tion ”, is used in the following claims, it is
to_be understood as meaning a ground or
third conductor connection, required for the
proper operation of the supervisory signal.

While I have indicated in Figs. 3, 4 and
5 separate batteries C—C'—C* it will be
obvious to those skilled in the art that these
may be one and the same battery; also that
the various grounds shown indicate the re-
turn side of the central office battery or
batteries.” -

Wherever in the. following claims T have
referred to “the non use ” of a line, it is to
be understood that I am referring to that
condition in which the telephone of the as-
sociated line is not in use, rather than to
the condition of a connection being estab-
lished with said line at the central office.

Wherever in the following claims I refer
to “the use ” of a line, it is to be understood
that I am referring to the conversational
circuit being established..

It will be understood that although I
have illustrated a cord circuit dirvectly unit-
ing two subscribers’ circuits without any in-
termediate or trunk connecting link, yet my
invention is not limited to such a direct con-
nection between subscribers in a single
switchboard or in the same central office.

Wherever in the following claims I refer
to a telephone line, it will be understood
that said term is not limited to a line ex-
tending from a subscriber’s station and tei-
minating at a central office.

It will also be obvious to those skilled in
the art that my invention is not confined in
its application to switch board systems of
the character illustrated in the drawings,
but that it may be applied to and utilized
in other telephone exchange systems and in
signaling systems in general,” and I there-

930,512

fore do not limit myself to the precise strue-
tures or circuit arrangements illustrated in
the accompanying drawings but

I claim:

1. A telephone exchange system including
telephone lines extending to a central office,
call signals assoctated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said tele-
phone lines to the switchboard, link circuits
at said switchboard for uniting said lines
for conversation, spring jacks for said lines,
each provided with three contact pieces, two
connected with their associated line conduc-
tors and the third connected with a third
conductor normally disconnected from said
line conductors, connecting plugs each pro-
vided with two contact pieces, adapted, when
inserted into a spring jack, to connect one of
said line conductors with one strand of its
associated link circuit, and to connect the
other line conductor with the other strand of
its link circuit and with said third conduc-
tor, a source of current associated with said
link circuit and having its two poles con-
nected respectively with the two strands of
said link circuit to furnish current over the
metallic circuit of said line, a relay magnet
winding included in a relatively "high re-
sistance connection extending between said
third conductor and a return conductor
maintained at a potential different from that
pole of the source of current connected with
said third conductor when a link cireuit is
connected with the line conductors, wherehy
said relay magnet will be energized to de-
stroy the substation control of its associated
line signal, a supervisory signal, and a unit-
ary supervisory magnet for exercising sole
control over said supervisory signal.

2. A telephone exchange system including
telephone lines extending to a central office,
call signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said
telephone lines to the switchboard, link cir-
cults at said switchboard for uniting said
lines for conversation, spring jacks for said
lines, each provided with three contact
pieces, two connected with their associated

line conductors and the third connected with

a third conductor normally disconnected
from said line conductors, connecting plugs
each provided with two contact pieces,
adapted, when inserted into a spring jack, to
connect one of said line conductors with one
strand of its associated link circuit, and to
connect the other line conductor with the
other strand of its link circuit and with said
third conductor, a source of current associ-
ated with said link circuit and having its
two poles connected respectively with the
two strands of said link circuit to furnish
current over the metallic circuit of said line,
a relatively high resistance relay magnet
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connected befween said third conduetor aiid |

a return conductor maintained at & poten-
tial different from that polé of the source
of current conmnected with said: third con-
ductor when a link circuit is connected with
the line conduetors, whereby said relay mag-
net will be energized to destroy the substa-
tion control of its.associated line signal, a
gupervisory signal, and a unitary supervis-
ory magnet for exercising sole control over
said supervisory signal.

telephone lines extending to a central office,
call signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for extending .said
telephone lines te the switchboard, link cir-
cuits at sald switchboard ‘for uniting said
lines for conversation, spring jacks for said
lines, each provided with three. contact
pieces, two connected with: their 'associated
line conductors and theé third connected with
a third conductor: normally ~disconnected
from said line conductors, conneeting plugs
each provided with two .contact pieces,
adapted, when inserted into a spring jack,
to connect one of said line conductors with
one strand of its associated link circuit and
to connect the other line conductor with the
other strand of its link circuit and with said
third conductor, a source of current asso-
ciated with said link cireuit and having its
two poles connected respectively with the
two strands of sald link circuit to furnish
current over the metallic circuit of said line,
a relay magnet winding included in a.rela-
tively high resistance counnection extending
between said third conductor and a return
conductor maintained at a potential- differ-
ent from that pole of the source of current
connected with said third -conductor when
a link cirenit is connected ‘witl the-line con-
ductors, whereby said relay magnet will be
energized to destroy the substation. control
of its associated line signal, a.test circuit
extending from - said return . conductor
through a signal producing -device to the
(esting contact piece of a plug whereby when
sald testing contact piece of the plug is en-
gaged with said third contact piece of a
spring jack of a line, a flow of current will
result” through said test circuit: if-another
plug be inserted into another spring jack of
the same line, and whereby, if no connection
exists with said line, no test indication will
result, & supervisory signal, and a unitary
supervisory magnet for exercising sole con-
trol over said supervisory signhal.- :

4. A telephone exchange system including
telephone lines extending to a .central office,
call signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for. extending said
telephone lines to the switchboard, link cir-

cuits at said switchboard for uniting said -

oo

ey

lines for éofiversation; spring jacks for said

i lines; each “provided " with three contact

pleces; two eonnected with their associated
line conductors and the third connected with
a third conductor normally disconnected
from said line conductors, connecting plugs
each “previded with two contact pieces,
adapted, when inserted into a spring jack,

to -coniiect: one of said line conductors with

one strand of its associated link circuit, and

‘ { to connect the other line conductor with the
3. A telephone exchange system including -

other strand of its link circuit and with said
third conductor, a source of current asso-
ciated with said lnk circuit and having its
two poles connected respectively with the
two strands of said link circuit to furnish
current over the metallic circuit of said line,
a relatively high resistance relay magnet
connected between said third conductor and
a return conductor maintained at a potential
different from that pole of the source of
current connected with said third conductor
wheén a link circuit is connected with the line
conductors, whereby said relay magnet will
be energized to destroy the substation con-
trol of 1ts associated line signal, a test circuit
extending from said return conductor
through a signal producing device to the
testing contact piece of a plug whereby,
when said testing contact piece of the plug
is engaged with said third contact piece of
a spring jack of a line, a flow of current will
result through said test circuit if another
plug be inserted into another spring jack of
the same line, and whereby, if no connection
exists with said line, no test indication will
vesult, a supervisory signal, and a unitary
supervisory magnet for exercising sole con-
trol over said supervisory signal. ‘

5. A-telephone exchange system including
telephone lines extending to a central office,
call signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said
telephone lnes to the switchboard, link cir-
cuits at said switchboard for umiting said
linies for conversation, spring jacks for said
lines, each provided with thiee contact
pieces, two connected with their associated
line conductors and the third connected with
a third - conductor normally disconnected
from said line eonductors, connecting plugs
each provided with two contact pieces,
adapted; when inserted into a spring jack, to
connect one of sald line conductors with one
strand of its associated lnk circuit, and to
connect - the other line conductor with the
other strand of its link circuit and with
said third eonductor, a source of current as-
sociated- with said link cireuit and having
its two poles connected respectively with the
two. strands- of said link circuit to furnish
current over the metallic circuit of said line,
a relay maghet winding included in a rela-
tively high resistance connection extending
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between said third conductor and & return
conductor maintained at a potential differ-
ent from that pole of the source of current
connected with said third conductor when a
link circuit is connected with the line con-
ductors, whereby said relay magnet will be
energized to destroy the substation control
of its associated line signal, a test circuit ex-
tending from said return conductor through
a signal produecing device to the testing con-
tact piece of a plug whereby, when said test-
ing contact piece of the plug is engaged
with said third contact piece of a spring
jack of a line, a flow of current will result
through said test circuit if another plug be
inserted into another spring jack of the same
line, and whereby, if no connection exists
with said line, no test indication will result,
a winding of a signal controlling electro-
magnet asscciated with said link eiveuit and
adapted to be included in circuit with said
source of current and with said relatively
high resistance connection when said link
circuit is connected with the line, whereby
sald signal controlling electromagnet 1s
caused to display its signal and a second
winding on said electromagnet under the
control of the substation switeh for causing
the effacement of said signal by causing a
flow of current over the line circuit and
through said second winding. '

6. A telephone exchange system mcluding
telephone lines extending to a central office,
call signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said tele-
phone lines to the switchboard, link circuits
at said switchboard, for uniting said lines
for conversation, spring jacks for said lines,
each provided with three contact pieces, two
connected with their associated line con-
ductors and the third connected with a third
conductor normally disconnected from said
line conductors, connecting plugs each pro-
vided with two contact pieces, adapted,
when inserted into a spring jack, to connect
one of said line conductors with one strand
of its associated link circuit, and to connect
the other line conductor with the other
strand of its link circuit and with said third
conductor, a source of -current associated
with said link circuit and having its two
poles _connected respectively with the two
strands of said link circuit to furnish cur-
rent over the metallic circuit of said line, a
relatively high resistance relay magnet con-
nected between said third conductor and a
return conductor maintained at a potential
different from that pole of the source of
current connected with said third conductor
when a link circuit is connected with the
line conductors, whereby said relay magnet
will be energized to destroy the substation
control of its associated line signal, a test
circuit extending from said return conduc-
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tor through a signal producing device io
the testing contact piece of a plug, whereby,
when said testing contact piece of the plug
1s engaged with said third contact piece of
a spring jack of a line, a flow of current will
result through said test circuit if another
plug be inserted into another spring jack of
the same line, and whereby, if no connection
exists with said line, no test indication will
result, a winding of a signal controlling
electromagnet associated with said link cir.
cuit and adapted to be included in circuit
with said source of current and with said
relatively high resistance relay magnet when
said link circuit is connected with the line,
whereby said signal controlling electromag-
net is caused to display its signal, and a
second winding on said electromagnet under
the control of the substation switeh for caus-
ing the effacement of said signal by causing
a flow of current over the line eircuit and
through said second winding.

7. A telephone exchange system including
telephone Iies extending to a central office,
all signals nssociated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said
telephone lines to the switchboard, link cir-
cuits at said switchboard for uniting said

lines for conversation, spring jacks for said

lines, each provided with three contact
pleces, two connected with their associated
line conductors and the third connected
with a third conductor normally discon-
nected from said line conductors, connecting
plugs each provided with two contact pieces,
adapted, when inserted into a spring jack,
to connect one of said line conductors with
one strand of its associated link circuit, and
to connect the other line conductor with the
other strand of its link circuit and with said
third conductor, a source of current associ-
ated with said link circuit and having its
two poles connected respectively with the
two strands of said link circuit to furnish
current over the metallic circuit of said line,
a relay magnet winding included in a rela-
tively high resistance connection extending
between said third conductor and a return
conductor maintained at a potential dif-
ferent from that pole of the source of cur-
rent connected with said third conductor
when a link circuit is connected with the
line conductors, whereby said relay magnet
will be energized to destroy the substation
control of its associated line signal, a test
circuit extending from said return con-
ductor through a signal producing device
to the testing contact piece of a plug, where-
by, when said testing contact piece of the
plug is engaged with said third contact
piece of a spring jack of a line, a flow of
current will result through said test cirenit
if another plug be inserted into another

“spring jack of the same line, and whereby,
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if no connection-exists with'said line, no test
indieation will result, a-relay winding asso-
ciated with said Ink circuit and adapted to
be ‘included in -circuit with ‘said sourceof
current and with said welatively high re-
sistance connection when said link circuit is
connected with a line, a signal associated
with said relay winding-and caused to-oper-

ate-by the energization of said relay winding -

over said cireuit and & second winding on
said rélay for causing the ¢ffacement of said
signal by a flow of current over the line

cireuit under ‘the control of the substation |

switch.

8. A telephone exchange system including
telephone lines extending to a central office,
call -signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said
telephone lines to the switchboard, link cir-
cuits at said switchboard for uniting said
lines for conversation, spring jacks for said
lines, each provided -with ‘three contact
pieces, two counected with their associated
Tine conductors and the third connected with
a :third -conductor mnormally disconnected
from $ald line conductors, -connecting plugs
each ‘provided with two contact pleces,
adapted, when inserted into a spring jack,
to connect one ‘of said line conductors with
one strand of its-associated link cireuit, and
to connect the other line conductor with the
other strand of itslink circuit and with said
third conductor, a source .of current associ-
ated with said link circuit and having its
two poles connected vrespectively with the
two strands of said link circuit to furnish
current -over the metallic' circuit of- said
line, a relatively high resistance relay mag-
net connected between said third conductor
and a return condactor maintained at a po-
tential different from-that pole of the source
of current connected with said third con-
ductor when a link cirenit is connected with
the line conductors, whereby said relay mag-
net will ‘be energized to destroy the sub-
station control of its associated line signal,
a test -circuit extending from said return
conductor-through a signal producing device
to the testing: contact piece of a plug, where-
by, when said testing contact piece of the
plug is engaged with said third contact

piece of a spring jaclk of a line, a flow of

current will result through said test circuit
if another plug be inserted into .another
spring jack of the ‘same line, and whereby,
it no connection exists with .said line, no
test indication will result, a relay winding
associated with-said link circuit and adapted
to be included in circuit sith said source
of current and with said relatively high
resistance relay magnet when said link cir-
cuit is connected with-a line; a signal associ-
ated with said relay . winding and caused to
operate by the energization of said: relay

winding over said cirenit.and:a second wind-
ing on said relay for causing the effacement

‘of said signal:by a flow.of current over the

line circuit under the control -of the sub-
station switch.

9. A telephone exchange system compris-
ing “a two-limb telephone line, & jack for
said line having two talking contacts corre-

spending to. the line limbs and & third con-
tact normally disconnected from the other
two contacts,-a coéperating plug having two

contacts, one-to engage a talking contact of
said jaclk and the other to engage the other
two jack contacts whenever said plug is in
position in .said jack, a link-circuit having

talking strands -terminating in said plug

contacts, a line relay, means normally con-

trolled over said line to actuate said line re-
lay
b]

means for disconnecting said line relay
from the line to destroy said control by the
completion of a circuit through one of said
plug contacts, one of said talking strands

and the third contact of:said jack, a super-
-visory signal, and a unitary supervisory re-

lay for solely controlling said supervisory
signal, associated with said link-circuit.

10. A telephone exchange system compris-
ing a telephone line extending in two limbs
£rom a substation to.the exchange, a line sig-
nal at the exchange, a line relay and a source

ot current normally in circuit with said line,

means at the substation for closing said cir-
cuit to -display. said line signal, a jack for
said line having two talking contacts corre-
sponding to the line limbs and a third con-
tact normally disconnected from the other
two contacts, a cut-off relay for destroying
thenormal control of said line signal, a con-
nection from said third contact of said jack

through said cut-off relay to one pole of said
source of current, a cobperating plug having

two: contacts, one to engage a talking contact
of said jack and the other to engage the
other two jack contacts whenever said plug
is in position in said jack, a link-circuit hay-
ing two talking strands terminating in said
plug contacts, a.connection from that plug
contact which is adapted to-engage the third
jack contact, to that pole of said source of

current opposite that to which said cat-off -

relay is connected, a supervisory signal, and
a unitary supervisory relay for solely con-
trolling said supervisory signal, associated
with said link-eireuit.

11. A telephone exchange system compris-
ing a telephone line extending in two limbs
from:a substation to the exchange, a source

of -current, a line signal, a line relay nor-

mally connected between one limb of said

line and one pole of said source, a normal:

connection between the .other limb of said
line and the other pole of said source, means
at .the substation for conductively uniting

said limbs normally to actuate said line re-

lay to display said line signal, a jack for
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sald source of current, a cooperating plug

line and one pole of said source, a normal

8.

sald line having tip and sleeve talking con-
tacts and an extra sleeve contact normally
disconnected from the other two contacts, a
cut-off relay for destroying the normal sub-
station control of said line signal; a connec-
tion from said extra sleeve contact of said
jack through said cut-off relay to oue pole of

having a tip contact for engaging the tip
contact of said jack and a sleeve contact for
engaging the two sleeve contacts of said jack
whenever said plug is in position in said
jack, a link-circuit having two talking
strands terminating in said plug contacts, a
supervisory signal, and a unitary super-
visory relay for solely controlling said super-
visory signal having a winding connected
between the sleeve side of said link-circuit
and that pole of the source of current oppo-
site to that to which said cut-off relay is
connected.

12. A telephone exchange system compuis-
Ing a telephone line extending in two limbs
from a substation to the exchange, a source
of current, a line signal, a line relay nor-
mally connected between one limb of said
line and one pole of said source, a normal
connection between the other limb of said
line and the other pole of said source, means
at the substation for conductively uniting
said limbs normally to actuate said line re.
lay to display said line signal, a jack for
said line having tip and sleeve talking con-
tacts and an extra sleeve contact normally
discoennected from the other two contacts, a
cut-off relay for destroying the normal sub-
station control of said line signal, a connec-
tion from said extra sleeve contact of said
jack through said cut-off relay to one pole
of said source of current, a codperating plug
having a tip contact for engaging the tip
contact of said jack and a sleeve contact for
engaging the two sleeve contacts of said jack
whenever said plug is in position in said
jack, a link-circuit having two tallking
strands terminating in said plug contacts, a
supervisory signal, and a unitary super-
visory relay for solely controlling said super-
visory signal having a winding connected
between the sleeve side of said link-circuit
and that pole of the source of current oppo-
site to that in which said cut-off relay is
connected and a winding connected between
the tip side of said link-circuit and that pole
of said source to which said cut-off relay is
connected.

13. A telephone exchange system compris-
ing a telephone line extending in two limbs
from a substation to the exchange, a source
of current, a line signal, a line relay nor- |
mally connected between one limb of said |

connection between the other limb of said

line and another pole of said source, means
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at the substation for conductively uniting
said limbs normally to actuate said line re-
lay to display said line signal, a jack for
sald line having two talking contacts and
an extra contact normally disconnected from
the other two contacts, u cut-off relay for
destroying the normal substation control of
said line signal, a connection from said extra
contact of said jack through said cut-off
relay to one pole of said source of current, a
cobperating plug having a contact for en-
gaging-one talking contact of said jaclk, and
a second contact for engaging the two other
contacts of said jack whenever said plug is
In position in said jack, a link-circuit hav-
g two talking strands terminating in said
plug contacts, a supervisory signal, and a
unitary supervisory relay for solely con-
trolling sald supervisory signal having a
winding connected between the said second
contact of said plug and that pole of the
source of current opposite to that to which’
said cut-off relay is connected,

14. A telephone exchange system compris-
ing a telephone line extending in two limbs
from a substation to the exchange, a source
of current, a line signal, a line relay nor-
mally connected between one limb of said
line and one pole of said source, a normal
connection between the other limb of said
line and the other pole of said source, means
at_the substation for conductively uniting
said limbs normally to actuate said line relay
to display said line signal, a jack for said
line having two tallking contacts and an
extra contact normally disconnected from
the other two contacts, a cut-off relay for de-
stroying the normal substation control of
said line signal, a connection from said extra
contact of said jack through said cut-off
relay to one pole of said source of current,
a codperating plug having a contact for
engaging one talling contact of said jack,
and a second contact for engaging the two
other contacts of said jack whenever said
plug is in position in said jack, a link-cirveuit
having two talking strands terminating in
said plug contacts, a supervisory signal, and
a unitary supervisory relay for solely con-
trolling said supervisory signal having
winding connected between the said second
contact of said plug and that pole of the
source of current opposite to that to which
said cut-off relay is connected and a winding
connected between said first-mentioned con-
tact of said plug and that pole of said source
to which said cut-off relay is connected.

In witness whereof, I hereunto subscribe
my name this 2nd day of Aungust, A. D. 1904.

HARRY G. WEBSTER.

Witnesses:
Frorexce Wicknix,
Lioerra MEzRrrTT.
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Correction in Letters Patent No, 930,512,

It is hereby certified that in Letters Patent No. 930,512, granted August 10, 1909,
upon the application of Harry G. Webster, of Chiéago, Illinois, for an improvement
in “Telephone-Exchange Systems,” an error ;tppears in the printed specification
requiring correction, as follows: In line 52, page 8, the word ““in” should read #o;
and that the S%;,id Letters Patent should be read with this correction therein, that the
same may conform to the record of the case in the Patent Office.

SignedAand sealed this 5th day of October, A D., 1909.

[sEAL.] C. C. BILLINGS,

Acting Commissioner of Patents.



