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To all whom it may concern:

Be it known that I, Harry G. Wesster,
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
fllinois, have invented a certain new and
useful Improvement in Telephone-Exchange
systems, of which the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-
ings, forming part of this specification.

My invention relates to telephone exchange
systems and more particularly to telephone
exchange systems employing a multiple
switchboard at the central station and is par-
ticularly well adapted for use in connection
with such multiple switchboard systems in
which a common source of current located
at the central exchange may be employed
for supplying the telephone lines leading
thereto with both signaling and talking cur-
rents. »

My present invention provides an im-
proved busy test circuit and apparatus for
use in conjunction with the central station
operator’s cord connecting apparatus for
testing the conditicn of the called subscrib-
er’s line to ascertain whether or not such line
is in use before establishing a connection
therewith.

It has heretofore been the common prac-
tice to provide the multiple spring jacks of
multiple switchboards each with a special
testing contact, the potential of which is
altered upon the connection with the assc-
ciated line of an operator’s cord circuit. Asg
distinguished from such systems, my inven-
tion provides for the use of one of the line
contacts of the spring jack for test purposes
thereby aveiding the use of the additional
contact heretofore found necessary.

In accordance with my invention, I find
it desirable to use a test relay, preferably
of high resistance and high impedance,
through which the test cireuit is established
in making a test of a busy line. The pro-
vision of such a high wound test velay pre-
vents a disagreeable click which might other-
wise be produced in a subseriber’s telephone
receiver due to the establishment of a test
circuit at the central station. The closure
of a circuit through the high wound test
relay does not undesirably aifect the current
flowing through the subscriber’s substation
apparatus for the reason that the current
flowing through the test relay is very small

on account of the high resistance thereof
and this small current is but graduaally built
up to its full strength due to the high impe-
dance of the test relay winding. As dis-
tinguished from other test circuits which
have heretofore been proposed and which
employ such a high wound relay, the test
circuit being controlled by a relay, my in-
vention provides for the control of the test
circult by means of the usual operator’s lis-
tening key which. if found desirable, may be
provided with special contacts. It has been
found desirable in practice to disconnect the
testing tip of a calling plug from all parts
of the operator’s cord circuit with the ex-
ception of the test circuit proper. Thus
upon a manipulation of the operator’s lis-
tening key to establish a connection between
the testing tip contact and the busy test cir-
cuit, the conductive continuity of one of the
cord strands is interrupted. In accordance
with my invention, I provide means whereby
a circuit in shunt of the break in the cord
strand due to a manipulation of the listening
ey may be closed upon the insertion of the
calling plug within a jack of a line leading
to a substation at which the telephone re-
ceiver has been removed from its hook.

The features of my invention will be read-
ily understood by reference to the accom-
panying drawing which illustrates my im-
proved test circuit applied to an operator’s
cord circuit adapted to be used in conjunc-
ion with the line circuit described in my
Patent No. 688452 of December 10th, 1901.

Figure 1, diagrammatically illustrates an
operator’s cord circuit with my invention
applied thereto and a line circuit with which
the cord circnit is well adapted for nse. Fig.
2, illustrates two cord connecting apparatus,
one of which is shown in the condition of
making a busy test.

In Fig. 1, I have diagrammatically illus-
trated at each of the-substations A and B
the nsnal substation apparatus comprising
in each instance a switch hook 1, which
when in its normal depressed condition due
to the weight of the receiver 2 connects be-
tween the line limbs 3 and 4 a call bell 5 and
a serially connected condenser 6. When re-
lieved of the weight of the receiver 2 the
switch hook closes a conductive circuit be-
tween the line limbs 8 and 4, this cirenit
being traced through the battery transmitter
T and the primary 8 of the induction coil
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whose secondary 9 is connected with the re-

ceiver 2. The line limbs 8 and 4 lead to the
central station C, the line b 4 being con-
nected through a winding 10 of the differ-
ential relay 11, and with the positive
grounded pole of the common battery 12.
The line limb 8 is perm nentlv connected
with the armature 13 of the dit ferential re-
lay 11, this armature when in its normal
unattracted condition serving in eonjunction
with the back cantqct 13 to close a cireuit
Jrom the line limb 8 th rouol“ the winding
15 of the differential cut-off 1eluy 11 and the
winding of the line relay 16 to the negative
pole of the common battery 12. The arma-
ture 17 of the line relay 16 controls a local
circuit through the line signaling lamp 18.
It will be noted that the windings 10 and 15 of
therelay11are differentially connected so that
the closure of a conductive circuit between
the line limbs 3 and 4 at the substation A
will cause no net ener l/atlon of the relay
to cause the at‘mction of the armature 13,
The armature 13 is pmnc‘ed with a front
contact 19, connected ‘7.'1 h the sleeve con-
tacts 20 20 of the angwer mo jack 21 and the
multiple line jacks 22 29, “the tip contacts
23 of these jacks being .3ermaneﬂdy con-
nected with the line limb 4 4, as shown. The
sleeve contacts 20 20 also serve as the test-
ing thimbles of the spring jacks.

The operator’s cord connecting apparatus
comprizes the answering plug 9
calling plug 25, the tip contacts 26 and 27
of these plugs belng connected by means of
the tip cord strand 28, while the sleeve con-
tacts 29 and 30 of the plugs ave connected by
means of the sleeve strand 31. The con-
ductive continuity of the sleeve strand 31
is interrupted by means of the serially con-
nected condenser 32, the condenser, bowe\’er
being shunted by a circuit thl()UOh the
superwsory relays 33 and 34, thess relays
being each connected between the sleeve
strand 31 of the cord circuit and the nega-
tive pole of the common b%ttely 12, one
relay being connected on either side of the
condenser 32. The supervisory relay 33 is
provided with an armature 35 which con-
trols a local ﬂhvﬂiuatino circuit through the
supervisory signaling lamp 36. The super-
visory relay 34 1s provided with an
armature which in the sume man-

27

ner controls the continuity of a local illu- |

minating circuit through the superwcmy
swn%hno lamp 38. The connection of the
posﬂwe orouﬂded pole of the common bat-
tery 12 with the 100%1 circuits through the
supervisory signaling lamps 36 and 38 is
also controlled bV the armature 39 of the su-
pervisory contr ohmo relay 40. The supervi-
sory controlling relay is provided with an
auxiliary armature 41 which normally closes
a cirenit through its back contact 42 and the
resistance 43 between the negative pole of

and the |

“fip contact 26 of the answering plhé.

921,187

1@ common bfitte“y 12 and the tip strand

8 of the operator’s cord circuit. There is
;)Lovmed the usual operator’s ringing key
44 Whl'-‘l. when manipulated, serves to con-
nect the terminals of the “nwmg generator
45 in bridge of the cord strands leading to a
calling plug 25. There is also pr ovided the
operator’s ]istening’ key 46 which when ma-
nipuiated serves to connect the operator’s
telephone set 47 in bridge of the cord
strands. There is operatively associated
with the upper spring of the listening key
an auxiliary contact spring 48 which, when
in its normal position, in connection with
me front contact 49 serves to close a circuit
from the négative pole of the common bat-

tery 12 through the winding of the super-
visory controlling relay 40, the conductor
50, the front contact 49, the spring 48, and
the conductor 51 to the contact 52 normally
connected with the tip strand 38 leading to the
calling plug 25. When in its alternate posi-
tion in connection with the back contact 53,
the contact spring 18 closes a ecircuit from
the tip contact of the calling plug 25,
through the contact 52 and the conductor 51,
through spring 48 and contact 53 and
ihmugh the winding of the test relay 54 to
the ground, to which the positive pole of
the common battery 12 is tied, as shown.
The test relay 54 1s preferably wound to
a high resistance and high impedance for
a purpose which will more fully appear
hereafter. The test relay may if found
desirable be common to a number of
cord circuits; for instance, all of the cord
cirenits for any one operator’s posmon
The armature 55 of the test relay 54 controls
& local cncmt through a test winding 56
inductively related to the induction coil of
the operator’s telephone sef, as shown.

The armature 41 is provided with front
contacts 57 and 58, the connection with the
avmature and the confact 57 serving to close
a circuit between the contact 49 and the tip
strand 28 of the cord cireuit leading to the
The
connection of the armature 41 with the con-
’uc 57 also serves to close a direct cirenit
Wecn the negative pole of the battery
the tip strand leading to the angwer-
A connection between the arma-
»H and the front contact 58 serves to
e directly 010 se by means of the conduc-
a Co tively continuous
tip contacts of the call-
ring plugs.

\.u, CY

fhe operation of my invention and the
ws“un to which it is applied muy be de-
scribed as follows: The removal of the re-

ceiver 2 from the switch hook at substn»tion
A causes the closure of a conductive cireuit
between the line lmbs 3 and 4 whereby cur-
rent may be traced through the following

circuit: from the negative pole of the com-
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mon battery 10 through the line relay 16,
the winding 15, of the differential cut-off re.
lay of contact 14, the armature 13, Iine limb
3, transmitter 7, primary coil 8, switch hook

1, Ime limb 4, winding 10 back to the posi- |

tive pole of the battery 12. On account of
the differential winding of the two coils of
the cut-off relay 11, there will be no conse-
quent attraction of the armature 18. The
Iine relay 16, however, will he energized to
cause the attraction of its armature 17 where-
upon a local circuit will be closed through
the line signaling lamp 18 to cause the illu-
mination thereof. In response to the line
signal, the operator thereupon inserts the
plug 24 within the answering jack 21, caus-
mg the closure of a circuit which may be
traced as follows: from the negative pole of
the battery 12 through the resistance 43,
contact 42, armature 41, conductor 59, tip
strand 28, tip contact 26, tip spring 23, wind-
ing 10 of the differential relay 11, to the
positive pole of the battery 12.  The closure
of this circuit permits an increased flow of
current through the winding 10 of the dif-
ferential relay whereby the energization due
to the carrent flowing through the winding
15 is overpowered, thereby cansing an at-
traction of the cut-off relay armature 13.
The attraction of thisarmature at once breaks
the circuit previously traced through the
winding 15, the current flowing through the
winding 10 serving to retain the armature 13
in its forward attracted position, as shown.
The break in the connection between the
armature 13 and the contact 14 also serves
to cause the deénergization of the line relay
16, whereupon the armature 17 is retracted
to cause the extinguishment of the line sig-
naling lamp 18.  Talking carrent is now
fed to the substation as follows: from the
positive side of battery 12, through winding
10 to line limb 4, through substation appa-
ratus to line limb 3, through armature 13
and contact 19 to the sleeve contact, through
the sleeve of plug 24 to conductor 31 and
through relay 33 to the negative side of the
battery. The energization of the super-
visory relay 33 causes the attraction of the
armature 35, whereby the cirenit through
the supervisory signaling lamp 36 is opened.
As yet no eirenit will have been closed
through the supervisory controlling relay 40
to cause the attraction of the armature 59 to
connect the positive pole of the battery with
the local illuminating cireuit of the lamps
36 and 38. It will be apparent that the re-
sistance 43 may or may not be employed, as
tound desirable, and the resistance may or
may not have impedance. Having thus es-
tablished a connection between the line cir-
cuit and the cord circnit, the operator ma-
nipulates her listening key 46 to connect her
telephone set 47 in bridge of the cord strands
leading to the answering jack 21. By tele-

phonic communication with the subscriber
at substation A she ascertains the number
of the substation with which connection is
desired. Learning that the subscriber at
substation B is wanted, the operator pro-
ceeds to test the conditicn of the line lead-
ing to substation B to learn whether or not
the same 15 in use, TIn making such a busy
test, the operator throws her listening key
into its abnormal position to break the con-
nection between contacts 48 and 49 and to
establish connection between the contact
spring 48 and the contact 53 connected with
the test rvelay 54. The operator then ap-
plies the testing tip contact 27 of her calling
plug to a test thimble 20 of one of the line
jacks 22 associated with the line to substa.
tion B. If the line to substation B is al-
ready In use, an operator at some other sec-
tion of the multiple switch hoard will have
mserted a plug of her cord connecting appa-
ratus within one of the jacks associated with
the line to substation B. Upon the applica-
tion, therefore, of the testing contact 27 to a
sleeve contact 20, of a jack 22 the following
cireuit will be closed: from the positive pole
of the battery 12 through test relay 54, con-
tact 53, contact spring 48, conductor 51, con-
tact 52, tip strand 28, tip contact 27, sleeve
contact 20, thence through a sleeve contact
of a plug of some other cord connecting ap-
paratus and through the corresponding su-
pervisory relay to the negative pole of the

battery 12. The closure of this cireuit
through test relay 54 will cause its ener-
3] I

gization and the attraction of the armature
55, thereby closing the local civeuit through
the test winding 56, thereby producing a
click in the receiver of the operator’s tele-
phone set, thereby indicating to her that the
tested line is already in use.

It at the time the plug of some cord cir-
cuit s inserted within a jack associated twith
the line to substation B 'the receiver at sub-
station B is removed from its switch hook,
the application of the testing tip contact 27
o a sleeve contact 20 will alse effect the
closure of a circuit from the testing tip
contact through the sleeve contact 20, front
contact 19, armature 13, line limb 3, trans-
mitter 7, primary winding 8, switch hoclk 1,
line limb 4, tip spring 23, the tip contact of
some other cord connecting plug, tip strand
of the associated cord circuit, and thence
through the conductor 59 and the avma-
ture 41, and through either the resistance
winding 48 or the supervisory controlling
relay 40 of the other cord circuit to the
negative pole of the common battery 12.
The closure of this cirenit through the sub-
station apparatus does not produce a dis-
agreeable click or disturbance of the substa-
tion receiver for the reason that the high re-
sistance of the test relay 54 permits the dow
of only a small current through this cirenit
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and the high impedance of the test winding
54 causes this small current to rise very
slowly to its maximum value. If the line
to substation B is not in use, there will be no
circuit established upon the application of
the testing tip contact to the test thimble of
the tested line for the reason that the test
thimbles are normally insulated and dis-
connected from any portion of the line cir-
cuit. Upon finding that the line to substa-
tion B is not in use the operator inserts her
calling plug within a calling jack 22. The
subsequent restoration of the Iistening key
46 to its normal position causes a break in
the connection between the contact spring 48
and the contact 53 and closes a connection
between the contacts 48 and 49. A cireuit
may now be traced as follows: from the
negative pole of the common battery 12
through the supervisory controlling relay
40, the conductor 50, contact 49 contact
spring 48, conductor 51, contact 52, tip
strand 28, tip contact 27, tip spring 23,
winding 10 of the differential cut-off relay
11 to the positive pole of the battery 12.
Current flowing through this cireuit causes
the attraction of the avmature 18 of the dif-
ferential cut-off relay thereby connecting
the sleeve contacts 20 of the multiple jacks
directly with the line limb 3 to substation B
and at once breaking the connection through
the line signaling relay 16 and the winding
15 of the cut-off relay to the line limb 3
leading to substation B. Furthermore, the
energization of the supervisory controlling
relay 40 due to the passage of current there-
through causes the attraction of the arma-
tures 39 and 41. The attraction of the arma-
ture 39 causes the connection of the positive
pole of the common battery 12 with the local
lluminating circuit for the supervisory sig-
naling lamps 36 and 38, The lamp 36, how-
ever, will not be illuminated for the reason
that the armature 35 has already been at-
tracted into its forward position, as hereto-
fore explained. The armature 37, however,
being in its normal position in connection
with its back contact, the supervisory signal-
ing lamp 38 will be caused to glow, thereby
indicating that the subscriber at substation 13
has not removed his telephone from the
switch hoolk. The attraction of the arma-
ture 41 into its forward position momenta-
rily breaks the circuit through the resistance
43"to the tip strand of the cord cirvenit, but
the connection between the negative pole of
the battery and the tip strand 1s immediately
closed by the connection through the supe:-
visory controlling relay 40, the front contact
57, armature 41, and conductor 59. The
flow of current through the winding 10 of
the differential relay 11 may now be traced
through the supervisory contrelling relay 40
rather than through the resistance 43, the
flow of current through this circuit serving

921,187

to maintain the armatures 89 and 41 in
their forward attracted positions regardless
of the ensuing manipulations of the listen-
ing key 46 with the auxiliary spring 48, or
of the calling plug 25.

It will be noted that before the attraction
of the armatures 39 and 41 the tip cord
strand has not been conductively continuous
hetween the answering and the calling plugs.
The connection between the armature 41 and
the front contact 58, however, establishes a
conductively continuous circuit through the
tip strand of the cord cirenit, this circuit be-
ing traced from the tip contact 26, through
the conductor 39, armature 41, contact 58,
conductor 51, and contact 52 to the tip con-
tact 27 of the calling plug. It will be under-
stood that the conductive continuity of the
tip cord strand is necessary in order to carry
the voice current between the telephone lines
to substations A and B. It is desirable,
however, that at the time of making the
busy test the operation of the cord connect-
ing apparatus which has been connected
with the line to substation A be entirely dis-
connected from the test circuit. It will be
seen that the test circuit is entirely free from
the operation of the cord connecting appa-
ratus which is connected with the answering
plug 24 until after the calling plug 25 has
been inserted within a line jack associated
with the called line. After having inserted
her calling plug within a line jack, thereby
causing the actuation of the supervisory
controlling relay 40, the operator manipu-
lates her ringing key 44 to connect the ter-
minals of the generator 45 in bridge of the
cord strands connected with the calling plug
25, thereby sending an alternating current
over the line limbs 3 and 4 to the signal bell
at substation B, the actuation of which calls
the subscriber to his phone. In order that
the armature 13 of the differential cut-off
relay 11 shall not be retracted due to the
break in the circuit previously traced
through the winding 10, due to the manipu-

184

lation of the ringing key, I have found it
desirable to provide a connection between
the upper tip contact of the ringing key and
{he negative pole of the common battery 12,
this connection desirably including an im-
pedance coil 60. Upon removing the re-
ceiver at substation B from the switch hook
1 a circnit is closed through the supervisory
relay 34 whereby the armature 37 is at-
tracted to cause an extinguishment of the
supervisory signaling lamp 38. Upon com-
pleting the conversation either subseriber
upon replacing his receiver upon the switch
hook canses a break in the circuit previously
established through the corresponding su-
pervisory velay. The consequent deSner-
gization” of the corresponding supervisory
relay causes the illumination of its asso-
ciated signaling lamp to notify the operator
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that the connected subscribers have finished
their conversation. She thereupon removes
the plugs of her cord connecting apparatus

from the line jacks, whereupon all of the !

relays are deénergized to cause the retrac-
tion of their armatures into their normal
positions.

In fig. 2, I have diagrammatically illus-
trated parts of two cord civeuits as con-
nected with multiple line jacks in making
a busy test. The calling plug 25 of cord
circuit ¥ is shown inserted in answering
jack 21 of a telephone line. The listening
key of the cord circuit E is shown in its
abnormal position, whereby the common test
relay is connected to the calling tip contact
of cord circuit E. This testing tip con-
tact is shown applied to the test thimble 20
of a line jack 22, whereby a civcuit may be
traced through the test relay as follows:
from the positive grounded pole of the com-
mon battery 12 through the test relay 54,
contact 53, contact spring 48, conductor 51,
contact 52, tip strand 28, and tip contact
27, all of cord circuit B, test thimble 20 of
line jack 22, test thimble 20 of answering
jack 21, sleeve contact 30 of cord cireuit ¥,
the corresponding sleeve strand 81, super-
visory relay 34 to the negative pole of the
battery 12. As hereinbefore described, the
passage of current through this cireuit
causes the energization of the test relay to

attract its armature 55, thereby effecting an |

actuation of the signaling device controlled
by the test relay to indicate to the operator
the busy condition of the tested line.

While T have herein described one pre-
ferred embodiment of my invention, it will
be apparent to those skilled in the art that
many modifications may be employed with-
out departing from the spirit thereof. I do
not, therefore, wish to limit myself to the
precise disclosure herein set forth, but

Having described my invention I claim
as new and desire to secure by I.etters
Patent:—

1. In a telephone system, the combination
with a telephone line having testing termi-
nals, of a cord circuit having an answering
and a calling plug, a test relay normally
disconnected from the tip of said plugs, an
operator’s listening key, actuation of said
key causing the tip strand of only the call-
ing plug to he connected with said test relay,
and means upon connection of the calling
plug with the line for causing the tips of
both plugs to be connected with said test
relay.

2. In a telephone exchange system, the
combination with a telephone line extending
by its limbs from a substation to an ex-
change, of a source of current at the ex-
change for supplying talking and signaling
current to said line, a plurality of line jacks
at the exchange each having a test thimble

S

connected to one of said line limbs, an an-
swering plug, a calling plug, tip and sleeve
strands connecting tip and sleeve contacts of
satd plugs, said tip strand being normally
discontinuous, an operator’s telephone set, a
listening key for connecting said telephone
set with said cord strands, a test relay nor-
mally disconnected from the tip contact of
said calling plug, a signaling device con-
trolled by said test relay, means whereby
the manipulation of said listening key serves
to connect said test relay with the tip con-
tact of said calling plug, and a supervisory
controlling relay controlling the break in
the continuity of the tip cord strand, said
relay being primarily controlled when said
listening key is in 1ts normal position by
the insertion of the calling plug within a
Jine jack to close the break in the continuity
of the tip cord strand, an actuation of said
relay serving to provide a secondary control
thereof dependent upon the insertion of the
answering plug within a line jack.

3. In a telephone exchange system, the
combination with a telephone line extending
by its limbs from a substation to an ex-
change, of a source of current at the ex-
change for supplying talking and signaling
current to said line, a plurality of line jacks
at the exchange each having a test thimble
connected to one of said line limbs, an an-
swering plug, a calling plug, tip and sleeve
strands connecting tip and sleeve contacts
of said plugs, said tip strand being nox-
mally discontinuous, an operator’s telephone
set, a listening key for connecting said tele-
phone set with said cord strands, a test re-
lay normally disconnected from the tip con-
tact of said calling plug, a signaling device
controlled by said test relay, means whereby
the manipulation of said listening key serves
to connect said test relay with the tip con-
tact of said calling plug, and a relay con-
trolling the break in the continuity of the
tip cord strand, said relay being primarily
controlied when said listening key is in its
normal position by the insertion of the call-
ing plug within a line jack to close the break
in the continuity of the tip cord strand, an
actuation of said relay serving to provide a
secondary control thereof dependent upon
the insertion of the answering plug within
a line jack.

4. In a telephone exchange system, the

combination with a telephone line extending.

by its limbs from a substation to an ex-
change, of a source of current at the ex-
change for supplying talking and signaling
current to said line, 2 plurality of line jacks
at the exchange each having a test thimble
connected to one of said line limbs, an an-
swering plug, a calling plug, tip and sleeve
strands connecting tip and sleeve contacts
of said plugs, said tip strand being nor-
mally discontinuous, an operator’s telephone
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set, a listening key for connecting said tele-
phone set with eaid cord strands, a test velay
nomwlly disco Lmeucd {rom the Llp contact
of said calling plug, a signaling device con-
trolled by said test velay, means whereby
the muupulz\ tion of said listening key serves
to connect said test relay with the tip con-
tact of said calling plug, and a ‘\\H)ulVlSOL)
controlling rela Y, cm,tlo@ng the bresk m
the continunity of the tip cord strand, said
relay being primarily controlled by the in-
sertion of the calling plug within a Tine jack
to close the break in the centinuity of the
tip cord S'tmnd, an actuation of said velay
Stl ving to provide a secondary control theve-

of depeudem upon the in: ~e1hsm of the an-
swering plug within 2 line jack.
5 In a telephone exchange system, the

combination with a telephonﬂ line o\tendme,
by its limbs from a substation to an ex-
change, of a source of current at the ex-
channe for supnlying talking and signaling
current to said line, a plurality of line mchs
at the exchange each having a test thimble
connected to one of said line limbs, an an-
swering plug, a calling plug, tip and sleeve
stlands connecting tip and sleeve contacts
of said plugs, said {ip strand being normally
discontinuous, an operator’s Lelepnone set,; a
listening key for connewmgz said telephone
set with said cord strands, a test relay nor-
mally disconnected from the tip contact of
said calling plug, a signaling device con-
trolled by said test 1elay, means whereby the
manipilation of said listening key serves to
connect said test relay with the tip contact
of said calling plug, and a relay controlling
the brealk in the continuity of the tip cord
strand, said relay being primarily contiolled
by the insertion of the calling plug within a
line jack to close the break in the continuity
of the tip cord strand, an actuation of said
relay serving to provide a secondary control
thereof dependent upon the insertion of the
answering plug within a line jack.

6. In a telephone exchange system, the
combination with a telephone line extending
by its limbs from a substation to an ex-
change, of a souirce of current at the ex-
change for supplying talking and signaling
current to sa 1(1 hne, a plurality of line jacks
at the exchange each h‘wmg a test thimble
connected to one of said line limbs, an an-
swering plug, a calling plug, tip and sleeve
strands connecting tip and sleeve contacts
of said plugs, said tip stra nd heing normally
discontinuous, an operator’s telephone set, a
listening key for connecting sald telephone
set with said cord stmndb. a test relay nor-
mally disconnected from the Llp contact of
said calling plug, a signaling device con-
trolled by said test relay, means whereby the
manipulation of said listening key serves to
connect said test relay with the tip contact
of said calling plug, and a supervisory con-

the exchange e
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trolling rela Yy controlling the break in the
continuity of the tip cord strand, said relay
being primarily controlled when said lis-
tenmo key is in its normal position by
{he insertion of the calling plug with-
in a line jack to close the break in
the continuity of the tip cord strand, an
wtion of said relay serving to close an
ml\lhaiy energlzing circuit therethrough,
said ausiliary civenit mc]udm the tip con-
Lact of the answering plug.

In a Lelephone e chfmoe system, the
(fombmwt,‘on with a telephone “line extending
by its limbs irom a substation to an ex-
(-hau oo, of a gource of current at the ex-
change for supplying talking and signaling
v
t

act

werent to said hneq a plur whty of 11116]&01&9) at
baving a test thimble con-
nected to one of said line hmos, an answer-
ing plug, a calling plug, tip and sleeve
strands connebtuw tip and sleeve contacts
of said plugs, s 1id 1 tip strand being normally
discontinuots, an opuatol s telephone set, a
listening Ley for connecting said telephoneset
with smid cor d strands, a fest relay nolm‘lﬂy
disconnected from the tip contact of said
calling plug, & signaling device controlled
by said test elay meains whereby the ma-
nipuhtion of smd listening key serves to

onnect said test relay with the tip contact
of said calling plug, and a relay controlling
the break in the continuity of the tip cord
strand, said velay being primarily controlled
when said listening l'ey is in its normal posi-
tion by the insertion of the calling plug
within a line jack to closé the break in the
continuity of the tip cord strand, an actua-
ticn of said relay serving to close an auxil-
iary energizing circuit therethrough, said
auxiliary cirvcuit including the tip contact
of the answering plug.

8. In a tdephone exchange system, the
combination with a te’ua]wone line extending
by its limbs from a substation to an ex.
change, of a source of current at the ex-
change for supplying talking and signaling
cuirent to sald line, a plumhw of line ]‘LcLs
at the C\cha nge uh having a test thimble
connected to cne of said line Hmbs, an an-
swering plug, a calling plug, tip and sleeve
strands connecting tip and sleeve contacts
of said plugs, said tip strand being normally
discontinuous, an operator’s telephone set, a
listening key for connecting said telephone
set with said cord straz ﬁds, a test relay nor-
mailyd ' ¢ om the tiy )cuntqc‘ of SLle
calling LA SIE
said test el W eans w hexeby the mqnl,:)uh-
tion of said hotcmno key serves to conﬂect
said test relay with The tlp contact of said
calling plug, and a supervisory controlling
1eluy controlling the break in the contlmuay
of the tip cord str and. said relay being pri-
marily controlied by the insertion ot the
calling plug within a line jack to close the
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break in the continuity of the tip cord strand,
an actuation of said relay serving to close

an auxiliary energizing circuit thelethrouch,

said auxiliary circuit including the tip con-
tact of the answering pluu

9. In a tdephone exchange system, the

combination with a telephone line extend-
ing by its limbs from a substation to an ex-
chqnge, of a source of current at the ex-
change for supplying talking and signaling
current to said line, a phlr‘mtv of line ]qJ\s
at the exchange each having a test thimble
connected to one of said line limbs, an an-
swering plug, a calling plug, tip and sleeve
strands connect ing tip “and sleeve contacts of
said plugs, said tip thnJ being normally
discontinuous, an operator’s telephone set, a
listening Ley for connecting said telephone
set with said cord stmnde a test rehy nor-
nally disconnected from the tip contact of
said calling plug, a signaling deviee con-
frolled by said test 1eL1} means whereby the
mzzmpulatwu of said hs»enmo key serves
to connect said test relay with the tip contact
of said calling plug, and a SUPervISoTy con-
trolling el‘w eontrolhnw the brealk in the
coatmmty of the tip cord strand, said relay
1e1nn pumfuﬂv controlled by the insertion
the calling plug within a line jack to close
{ue break in the continuity of the tip cord
strand, an actuation of said relay serving to
close an auxiliary energizing cirveuit there-
through, said auxiliary cire un including the
tip contact of the answering plug.

10. In a telephone e\ch‘moe svs‘bem, the
combination with a telephone Tine extending
by its limbs from a substation to an ex-
change, of a source of current at the ex-
change for enpplyiho talking zmd signaling
carrent to the line, & phuahty of line jacks
at the exchange each having a test thimble
connected to one of said limbs, a normally
discontinuous cord circuit for connecting
said line with another for conversation, an
operator’s telephone set, an operator’s listen-
ing key for connectmfr said telephone set
with said cord circuit, a norphﬂly open test
cireuit adapted upon actuation of said key
to include said test contact, a test signal in-
cluded in said circuit, means upon connec-
tion of said cord circuit \"ltl‘ said line for
establishing the continuity of the cord cir-
ewil, means upon 4 ru’tua‘aom of said listening
key when said cord circuit is connected with
the line tending to break the continuity of
said cord ('nwlt, and additional means for
maintaining  the contmmty of the cord
circnit 1Ldependenf of the listening key.

11. In a telephone exchange system, the
combination with a central e\cﬁqnoe of tele-
phone lines leading therefrom and terminat-
ing in substations, a normally discontinuous
cord circuit for connecting telephone lines for
conversation, a calling plug and an operator’s

listening key associated with said cord eir-
enit, and a relay normally connected with the
calling mu:z through the listening key, con-
"*ctmn m“” the ¢ 11111*0 plug with a telephone
line causing the co;;:nletlon of a circuit
through said relay where by said relay is}
energized to close a path therefrom to said
ealling plug inde; cndenuv of the listening
key, said 1‘elay upon energization also serv-
ing to establish the continuity of the cord
cireuit.

12, In a telephone exch
combination with a cenly
te’ir Lione lmes leading ¢

ninating in sub statmn%
central exchange

ange system, the
val exchange, of
therefrom and ter-
cord circuit at the
e provic ed with an answer-
ing and 2 ca Hmo plug, an oper tor’s listen-
ing key for said cord circuit, the tip strand
of said cord circuit }‘61110 norm‘lﬂv discon-
tinuous, = lelay having its winding nor-
mally connected with the tip of the 0‘1111110
plu.p' through the listening key and throu@h
part of the discontinuous tip strand, connec-
tion of the ca llmo piao with a line closing
& circiit through said relay winding, where-
by said Wlndmg ig directly connected with
the calling plug tip independently of the
listening key, actuation of said relay also
causing “the continuity of the tip strand to
be established.

13. In a telephone system, the combina-
tion with a telephone line, of a cord circuit
to connect therewith for conversation, an
operator’s listening key for the cord circuit,
a Supel\'isory relay having its coil normally
connected with a talking strand of the cord
circuit threugh contacts of said listening
key and adapted to be disconnected from
sald strand when the listening key is actu-
ated, and a locking circuit for said relay
adapted to close a circuit in shunt of the
contacts of said listening key, substantially
as described. _

14. In a telephone system, the combina-
tion with a cord circuit, of a listening key
associated with the cord circuit, a testing
strand assoclated with the cord circuit, a
relay for the cord circuit controlling con-
tacts of said testing strand, the circuit of
said relay being controlled by contacts of
he listening key, whereby when the listen-
ing key is actuated the circuit of said relay
is maintained broken, substantially as de-
scribed.

15. In a telephone system, the combina-
tion with a tdephone line, of a cord circuit
to connect therewith, a testing conductor
for the cord circuit, a rehy controlhno con-
tacts of said testing conductor, an opemtor S
listening key havmo series contacts in the
circuit of said relay, whereby when the lis-
tening key is actuated the circuit of said
relay is open, said relay having contacts in
shunt of the series contacts of said key,
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whereby when the relay is actuated the actu-
ating of the key will not open the circuit of
the relay, substantially as described.

16. In a telephone system, the combina-
tion with a cord circuit, of a source of cur-
rent, a supervisory relay connected between
a talking strand of said cord circuit and said
source, a listening key for the cord circuit
having contacts normally in the cireuit be-
tween the coil of said relay and said strand
of the cord circuit, the actuating of said
relay being adapted to close contacts in
shunt of the contacts of said listening key,
whereby a locking circuit is completed for
said velay, and whereby the listening key
may be again actuated without severing the
circuit of said supervisory relay, substan-
tially as described.

17. In a telephone system, the combina-
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tion with a cord circuit, of a source of cur-
rent therefor, a listening key, a supervisory

| relay for the cord circuif, said velay being

normally connected with a contact of the
calling plug of said cord circuit through
the normal contacts of said listening key,
contacts of saild rvelay adapted to close a
shunt about normal contacts of said listen-
ing key when the relay is actuated, whereby
the listening key may thereafter by actuated
without severing the circuit of said super-
visory relay, substantially as described.
In witness whereof, I hereunto subscribe
my name this 5th day of May A. D., 1903.
HARRY G. WEBSTER.
Witnesses:
LynN A, Wintzans,
Harvey L. Hawsox.
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