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To all whvm T6 may concern: to manipulate her listening-key to connect her

- Be it known that I, WirLiam M. Davrs, a | telephone set in bridge of the cord-circuit over 50

citizen of the United States, residing at Chi- | .which two connected subscribers are talking,
~ cago, 1n the county of Cook and State of Illi- | I provide means whereby the conductive con-

5 nois, have invented a certain new and useful | tinuity of the tip-cord strand may be main-
Improvement in Telephone-Exchange Sys- | tained regardless of the manipulation ot the
tems, of which the following 1s a tull clear, | operator’s listening-key at all times when the 55
concise, and exact deserlptmn reference be- | subscriber on the called line has removed his
ing had to the accompanying drawings, form- | telephone-receiver from its switch-hook. A

10 ing a part of this specification. | ‘preferable means for maintaining this conti-

MV invention relates to telephone-exchan oe | nuity of the tip-cord strand consists in the p'ro-
systems, and particularly toaso-called =" busy- | vision of an auxiliary armature for the super- 60
test” which a central-station operator employs | visory relay controlled from the called eub-
for the purpose of ascmt&mmcr whether or _' St&tIOD

1 not a subscriber’s line is in use. A preferred embodlment of my invention
- While the invention herein shown and de- and a line and cord circuit with which it is
scribed may be applied to many telephone | well adapted for use.are illustrated in the ac- 65
systems, 1t is particularly well adapted for use | companying drawings, in which— - |
in connection with a so-called ‘‘central-en-| Figure 1 is a diagrammatic view illustrat-

20 ergy” system, in which a source of current lo- | ing the features of a telephone system to which
cated at the cent1 al exchange is utilized for | my improved busy-test circuit has been adapt-
the purpose of supplying both talking and | ed. Fig. 2 is a diagrammatic view illustrat- 70
signaling currents to the telephone- lines. ing the telephonic talkmﬁ' circuit between two

| Many centml-energy telephone systems of connected substations.

25 the prior art have been objectionable due to | Referring more particularly to Fig. 1, I

~ the disagreeable clicks produced in the tele- | have illustrated at each of the substations A
phone-receivers during the operation of con- | and B a telephone switch-hook 1, which when 735
necting one subscr 1ber with another for con-| in its depressed condition, due to the weight
versation. My presentinvention, in conjune- | of the receiver 2, connects the line-limbs 3 and

30 tion with the telephone system with which it | 4 through a circuit including the signal-bell
1s herein shown to be incorporated, prevents | 5and aserially-connected condenser 6. When -
such disagreeable clicks, for the reason that | relieved of the weight of the receiver 2, the So
the SUpply of current to the substation tele- | switch-hook 1 c]oses a conductive cucmt be-
phone instruments is entirely controlled by | tween the line-limbs 3 and 4, this circuit in-

35 the substation hook-switch. As distinguished | cluding the battery-transmitter 7 and the pri-
from many systems of the prior art, no part | mary 8 of an induction-coil whose secondary
of the talking-current is supplied to the sub- | 9 is serially connected with the receiver 2. 35
stations through the operator’s cord-circuit. | Theline-limbs 3 and 4 each lead to the central
My improved busy-test provides means where- | station C, where they are permanently con-

10 by the testing tip-contact when making a busy | nected with the terminals of a common bat-
test is entirely freed from connection with any | rery 10, whose positive pole may be connected
part of the cord-circuit and is connected only | with the ground, as shown. The line-limb 3 9o
with and through a special test-relay. A ma- | includes in its circuit an impedance-coil 11.
nipulation of the operator’s listening-key to | The line-limb 4 includes in its circuit from the

45 connect the test-relay in circuit with the test- | common battery 10 an impedance-coil 12 and
ing-tip of the calling-plug breaks the conduct- | a line-relay 13, adapted upon energization by
ive continuity of the tip-cord strand. As it | the passage of a suitable carrent from the bat- 95
is frequently found desirable for the operator | tery 10 to attract its armature 14, thereupon
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closing a local circuit through the line signal-
lamp 15. The line-limb 3 is permanently and
directly connected with the tip-springs 16 16
of the answering-jack 17 and the multiple
calling-jacks 18 18, as shown. The sleeve-
springs 19 19 of these jacks are connected,
throughaconductor 20, with a pointin the line-
circult intermediate between the impedance-
coil 12 and theline-relay 18. A conductor 21
leads from the line side of the relay 13 to the
jack-thimbles 22 22. Tt will be seen that an
electrical connection between a sleeve-spring
19 and a thimble 22 will close a circuitin shunt
of the line-relay 13. The adjustment of the
line-relay 13 is desirably made such that the
closure of a low-resistance circuit between the
conductors 20 and 21, as between the sleeve-
spring 19 and a thimble 22, will cause a suffi-
cient deénergization of the line-relay to per-
mit the retraction of the armature 14, there-

by causing the extinguishment of the lamp 15.

The operator’s cord connecting apparatus

- may desirably comprise an answering-plug 23
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and a calling-plug 24, the tip-contacts 25 and
26 being connected through a tip-cord strand

27, there being a condenser 28 serially includ-
The sleeve-contacts 29 and.

ed in this strand.
30 are connected by a sleeve-strand 31, whose
conductlve continuity isinterrupted by the se-
rially-connected condenser 82. Connected in
bridge ot the cord-strands leading from the

condensers 28 and 32 to the answering-plug 23

1sa supervisory relay 33. Similarly, between
the cord-strands leading from the condensers
28 and 32 to the calling-plug 24 there is con-
nected in bridge the supervisory relay 34. The

~supervisory relays 33 and 34, respectively,

control armatures 35 and 36, each serving
upon 1ts attraction due to the suitable energi-
zation of its associated relay-magnet to close
a circuit through a supervisory signaling-
lamp 37 or 38, as the case may be.

The usual operator’s ringing-key 39 is pro-
vided, an actuation of this key serving to con-
nect the ringing-generator 40 in bridge of the
cord-strands 27 and 31, leading to the calling-
plug 24. The operator’s listening - key 41
serves when actuated to connect the operator’s
telephone set 42 in bridge of the cord-circuit,
the operator’s telephone set in this case being
shown as comprising an induction-coil whose
secondary is connected with the receiver 43
and whose primary is connected by a local cir-
cult through the transmitter 44 and the local
battery 45. The conductive continuity of the
tip-cord strand from the condenser 28 to the
calling-plug 24 includes a contact-point 46 and
a contact-spring 47, which is operated in uni-
son with the upper spring of the operator’s

listening-key 41, a manipulaton of the oper-

ator’s listening-key to connect her telephone
set in bridge of the cord-circuit thus serving
to Interrupt the continuity of the tip-cord
strand between the contact 46 and the spring

65 47, A manipulation of the listening-key 41
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serves to connect one terminal of the high-

resistance test-relay 48 with the tip-strand 27,
leading to the tip-contact 26 of the calling-
plug 24, the other terminal of the test-relay

being connected, through a conductor 49, with
the negative pole of the common battery 10.
The test-relay 48 controls, by means of its ar-
mature 50, a local cireuit through the test-
winding 51, inductively associated with the
windings of the induction-coil of the operator’s
telephone set, an attraction of the armature
50 serving to close a circuit through the test-
winding 51, thereby producing a click in the
operator’s telephone in the manner well under-
stood by those skilled in the art. |

The supervisory relay 34 is provided with
an.auxiliary armature 52. The relay 34 and

1ts armatures 36 and 52 are so adjusted that

the armature 52 is very much more easily at-
tracted than the armature 36, whereby a cur-
rent which 1s insufficient to maintain the ar-
mature 36 1n 1ts forward attracted position is
amply sutlicient to maintain the armature 52
in its attracted position. The purpose of this
adJustment of these armatures will hereinafter
more fully appear. The armature 52 serves

‘upon 1ts attraction to close a circuit in shunt
ot the contacts 46 and 47.

Thus when the
supervisory relay 34 is so energized as to at-
tract the armature 52 the manipulation of the
listening-key 41 to disconnect the contacts 46
and 47 does not conductively interrupt.the
continuity of the tip-cord strand 27 between
condenser 28 and the tip-contact 26, the cir-

cult being 1n this case traced from the con-

denser 28 through the front contact 53 and
the armature 52 to the cord-strand 27, leading
to the tip-contact 26. '-

The operation of my improved telephone
system may be described as follows: The re-
moval of the receiver from the switch-hook
at substation A causes the closure of a circuit
which may be traced from the positive pole of
the common battery 10 through the impedance-
coll 11, the line-limb 3, the switch-hook 1, the
primary coil 8, the transmitter 7, the line-
limb 4, the line-relay 13, and the impedance-
coll 12 to the negative pole of the battery 10.
The passage of current over this circuit causes
the attraction of the armature 14, thereby
closing a local circuit through the lamp 15.
The central operator answers the signal given
by the illumination of the lamp 15 by insert-
ing the answering-plug 23 of her cord con-
necting apparatus in the answering-jack 17,
as shown. The sleeve 29 of the answering-
plug produces a short-circuit connection be-
tween the sleeve-spring 19 and the thimble 22
of the jack 17, thereby closing a short-circuited
path in shunt of the line-relay 13. The line-
relay 13 is thus deprived of current to such
an extent that 1t is dednergized to permit the
retraction of the armature 14, whereupon the
line-signal lamp 15 is extinguished to indi-

| cate that the subscriber’s call has been an-
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swered.

12 two parallel cirenits, one which has already
been traced through the transmitter at sub-

station A and the othel which may be traced

as follows: from the positive pole of the bat-
tery 10 through the impedance-coil 11, the
tip-spring 16 ot the answering-jack 17 the
t1p- contact 25, the tip-strand 27, the super-
visory relay 30, the sleeve - strand 31, the
sleeve-contact 29, the sleeve-spring 19. the

conductor 20, and the impedance-coil 12 back

to the negative pole of the battery 10. The
winding of the supervisory relay 33 is de-
sirably made of such resistance and the ad-
justment of the relay-armature 85 is desir-
ably made such that the compar atively low-
res1stance path through the substation-trans-
mitter 7 deprives the supervisory relay 33 of
current to such an extent that the armature
35 will not be attracted from its normal po-
sition shown. The operator after inserting
the plug 23 within the answering-jack 17
manipulates her hstenmfr-hev 4] to connect

cuit and thereafter communicates with the
subscriber at substation A to ascertain the

- numberof the substation with which he desires

30

35

1O

5 act of signaling the central station, a test-cir- |

telephomc communication. Learning thatthis

1s substation B, the central operatm first ap--

pliesthe tip 26 of her callin o-plug toa thimble
22 of a calling - jack 18 to ascertain if the
line to subcstatmn B 1s In use.
line to substation B is not already in use, the
application of the test-contact 26 to a thimble

22 will notclose a circuit through the test-relay

48; but if the plug of some other cord connect-
Ing apparatus has been inserted within.one of

the Jacks associated with the line tosubstation

B a test-circuit may be traced as follows: from
the negative pole of the common battery 10
through conductor 49, test-relay 48, contact 54,
contact-spring 47, tip-strand 27, t1p -contact,
26, test-thimble 22 (and if the pluo of another
cord-circuit isinserted withina connected line-
jack,) through a sleeve-strand corresponding

* w1th the sleeve-—stl and 31 here shown, through

a supervisory relay corresponding w 11311 rclay
34, through a tip-cord strand corresponding

w1th qtland 27, through a tip-contact corre-

sponding with tlp -contact 26, through a t1p-

spring 16 of a line-jack, and throu trh the 1m-

pedance-coil 11 to the positive pole of the bat-
tery 10. The closure of this circuit through
the test-relay 48 causes the attraction of its
armature 50, thereupon closing a local circuit

through thu test-winding 51 and causing a
consequent click in the operator’s telephone—'

recelver, thus notifying her of the busy con-
dition of the tested line. If a plug of some

other cord-circuit has not been inserted in a

jack associated with the line to substation B,

but the subseriber at substation B has Iemoved. -

his receiver from the switch-hook, as in the

There are now prov'ided from the
battery 10 through the impedance-coils 11 and -

If the tested

cult may be traced as follows from the neg-
‘ative pole of the common battery 10, throuo‘h

the test-relay 48, contact 54 and contact—sprmw

47, tip-strand 27 tip-contact 26, test-thimble
22, line-limb 4, transmitter 7, primary coil 8,
swwch hook 1, line- limb 3, to the p081twe |

pole of the common battery 10. As in the

~case where the circuit was traced through a
‘supervisory relay associated with a plucr 1n-
serted in some other jack, the closure of a

circult through the test-relay 48 causes an- ac-

notifying her of the busy condition of the

tested line. Assuming, however, that the test-~
‘ed line to substation B is not in use, the ap-
plication of the test-contact 26 to a test-
thimble 22 will cause no click in the opera-

tor’s telephone-receiver. Shethereforeinserts

the plug 24 within a Jct(llx 18, thereby closing
‘a low-resistance circuit in shunt of the line-
‘relay 13 and at the same time closing a circuit
through the supervisory relay 34, which circuit
her telephone set 42 in bridge of the cord-cir- |

may be traced as follows: fmm the positive
pole of the battery 10 through the impedance-

coil 11, the tip- spring 16, the tip-contact 26,

_tlp-strand 27, supervisory relay 34, sleeve—_
" strand 31, Sl(—*eve contact 30, sleeve-spring 19,
-and the nnpedance coil 12 bacl{ to the nega-

tive pole of the battery 10. The current low-

3
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“tuation of its armature 50 to close a local cir-
cutt through the test-winding 51, Whereupon |
a click is producad In the operator’s recelver

30

90

95

Ing through this circuit will cause an energi- -

zation of the supervisory relay 34 suff uently

powerful to cause the attraction of both the
armatures 36 and 52. The attraction of the
armature 36 causes the closure of a local cir-
cuit through the supervisory signalin O'-Idﬂlp'
38, thembv causing this lamp to olow., olving
-the operator a,sw'nal that the subscriber at sub-
‘station B has not answered the signal-call by a

removal of his receiver from 1ts &,mtch hook.

100

105

The attraction of the armature 52 to make
‘electrical connection with the front contact 53

causes the closure of a circuit about the con-

tacts 46 and 47, whereupon the listening-key
41 may be mampul&ted to connect the opera-

tor’stelephonesetin bridee of the cord-strands

110

without conductlvely_mtelluptm(r the conti- -

nuity of the tip-strand 27 from the condenser

28 to the calling-plug 24. After inser ting the

calling-plug 24: within the jack 18 the opera-

tor manipulates her ringing-key 89 to connect
the generator 40 in bl"l(]Ue ot the cord-strands

;Ieading to the line-limbs 3 and 4 of the line to -
‘substation I3, thereupon causing the actuation

of the call-bell'5 to notify the subscriber at

substation B that another subscriber desires -
‘communication with him.
the receiver from 1ts switch-hook at substa-

The removal of

tion B causes the closure of a comparatively

Jlow-resistance circuit in multiple arc with the

115__-' '

120

I25

circuit already traced through the supervisory -

rela,y 34, the circuit in both instances 1nclud-
ing the Impedance coils 11 and 12. The cur-
rent through the supervisory relay 34 is thus

130
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‘tion.

materially reduced by the closure of the cir-

cuit at substation B, causing a partial deén-

ergization of the relay-magnet. The arma-
ture 36 1s so adjusted that this partial deéner-
oization of the relay-magnet permits the re-
traction of the armature 36, thereby causing
the extinction of the lamp 38 to 1ndicate th"tt
the subscriber at substation B has answered
the call. The armature 52, however, 1s so ad-
justed that the slight current flowing through
the winding of the relay 34 is sufficient to
maintain this armature in 1ts attracted posi-
Therefore if at any time the callmﬂ‘—
plug 24 1s inserted within a line-jack sufficient
current will flow through the winding of the
supervisory relay 34 to cause the attraction of
the armature 52, whereupon the continuity of
the tip-cord strand from the condenser 28 to

the calling-plugis maintained. - This is desir-

able for the reason” that the operator fre-
quently finds it convenient to manipulate her
listening-key to connect her telephone set 1n
bridee of the cord-circult, whereupon she may
ascertain whether or not the subscribers are
in conversation and whereby she may put her-
self in telephoniec communication with either
one or both of the subseribers connected with
the cord-circuit. If i1t were not for the con-
tinuity of the tip-strand circuit maintained by
the attraction of the armature 52, the manipu-

lation of the listening-key 41 would interr upt
- the continuity of the tip-cord strand between

the contacts 46 and 47, thereby interrupting
the circuit over wl'lich the connected sub-
scribers might. be conversing. The contacts
46 and 47 provide means whereby the testing
tip-contact at-the time of making a busy-test

1s freed from an electrical connection with |

everything from the testing-relay 48. At the
same time the provision of the auxiliary ar-

“mature 52 for the supervisory relay 34 pro-

vides means whereby the continuity of the
cord-circuit 18 maintained whenever two sub-
stations have been connected for communica-
tion notwithstanding the manipulation of the
key 41 and the consequent break in electrical
connection between the contacts 46 and 47.
Either of the connected subscribers at substa-
tions A and Bupon finishing the conversation
replaces his receiver upon the switch-hook 1

thereby causing a break in the continuous elec-
trical circuit between the line-limbs 3 and 4.
Thus the continuity of the electrical path in
shunt of the corresponding supervisory relay
is broken, whereupon the current flowing

through the supervisory rela,j 1s increased to

cause an attraction of the main armature 35
or 36, as the case may be. The attraction of
the main armature of a supervisory relay
causes the closure of a local circuit through the
correspouding supervisory signaling - lamp,
the illumination of which gives the operator
a positive signal that the connected subscriber

‘has finished the conversation and that the cord : would have no reliable means of

‘er’s substation.

782,382

connecting-plug may be removed, thus restor- 65

ing the apparatus to its normal condition.

In Fig. 2 T have diagrammatically illus-
trated the talking-cirenit between substations

A and B. The reference characters applied
1n this figure will indicate that the connection
between the substations includes the serially-
connected condensers 23 and 32. In bridge
of the conductors connecting the substations
are the supervisory relays 33 and 34 and two
similarly-connected impedance-coils 11 11 and
two similarly-connected impedance - coils 12
12, there being interposed between each im-
pedance-coil 11 and the corresponding impe-
dance-coil 12 the common battery 10.

The resistance of the impedance-coils and
the relaysemployed in connection with my in-
vention may be varied to meet the special con-
ditions of a given.case. Inordinary practice,
however, I have found 1t desirable to make
the resistance of each of the impedance-coils
11 and 12 approximately two hundred ohms
and the resistance of the line-relay 13 ap-
proximately two hundred ohms, while the
supervisory relays are desirably wound to a
comparatively high resistance—for instance,
eicht hundred ohms each. Itisdesirable that

“the resistance of the test-relay 48 and the ad-
justment of its armature be made such that

slightly more current will be required to ac-
tuate the test-relay than is required to actu-
ate the line-relays. This is for the purpose

75

S0

00

of preventing a false busy -test signal due .

to leakage on the telephone-line. It will be
seen that the line-limbs 3 are normally and
permanently connected w1th the grounded side
of common battery 10. The Tine - limbs 4
are connected with the other side of the com-

| o

mon battery each through a line-relay. Ifthe

line-limb 4 becomes grounded or partially
orounded, a circuit is closed through the line-
relay 13. If the resistance of this leakage-

path is sufficiently low, enough current may

be forced through the line-relay 13 to cause
an.actuation thereof, thereby producing an
illumination of the line-signaling lamp 15.

1C

I1I

The operator 1n attempting to answer the line- -

signal thus produced will learn that the actu-
ation thereof has been due to a grounded line
rather than to a call initiated from a subscrib-
She may therefore notify
the proper parties, who may put the line in
proper repair. If the test-relay were oper-
able upon a less quantity of current than the
line-relay, the application of a testing tip-
contact to a test-thimble of a line whose line-
limb 4 was partially grounded might cause an
actuation of thetest-relay, thereby indicating
to the central-station operator that the line
was in use. The resistance of the leakage-
path from the line-limb 4 to ground bemcr in
this case of too high resistance to permit “the
actuation of the line - relay the operators
knowing that

11
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the apparent busy condition of the line, as in-
dicated by the test-relay, was due rather to
the leakage-path between the line-limb 4 and
the ground than to the removal of the re-
celver from the switch-hook at the associated
substation. The fact that more current is re-
quired for the operation of the test-relay than
for the operation of the line-relay insures the

operators against mistakes due to false busy-

test signals “due to leakage on the telephone—

Jines. |
While T have herein shown and descrlbed'

one preferred embodiment of my invention,
it will be apparent to those skilled in the art
that many modifications may be employed
without departing from the spirit thereof.” I |
do not wish to limit myself, therefore, to the
precise disclosure herein set forth; but,
‘Having described my invention, 1 claim as
new amd desire to secure by Lettel s Patent—
1. In anoperator’s cord connecting appara-
tus, for connecting telephone-lines for conver-
satl
and hlgh impedance test-relay, of a test-con-
tact, associated with the calling-plug of said

cord connecting apparatus, an operator’s lis-

tening-key for connecting her telephone set
with the cord-circuit, sw1tch1nﬂ means, asso-
ciated with said listening-key to connect said

test-relay with said test-contact, means where-
by an actuation of said switching means

causes a break in the telephonic continuity of
the cord-cireuit and means mdependent of said
switching means for restoring the contmmty
upon br ea,kmo thereof.
- 2. In an operator’s cord connecting .appara-
tus, for connecting telephone-lines for conver-
sation, the combmatlon with a test-relay, of a
test- conmct associated with the calling-plug
of said cord connecting apparatus, an opera-

tor’s listening -key tor connecting her tele-

phone set Wlth the cord-circuit, switching
means, associated with said _llstemng-key to
connect sald test-relay with said test-contact,

means whereby an actuation of said switch- |

Ing means causes a break in the telephomc
contmmty of the cord-circuit and means in-
dependent of sald switching means for restor-
ing the continuity upon brea,kmﬂ' thereof.

3 In an operator’s cord connecting appara-

tus, for connecting telephone-lines for conver -

satlon the combmabmn with a high-resistance
and hwh 1mpedance test-relay, of a test- con-
tact, an operator’s listening-key for connect-
ing her telephone set with the cord-circuit,
switching means, associated with said listen-

-1ng-key to connect said test-relay with said
test-contact, means whereby an actuation of

sald switching means causes a break in the
telephonic continuity of the cord-circuit-and
means mdependent of said switching means

for restoring the continuity upon brealmm'

thercof.
4. Inan operator’s cord connectnw‘ ‘1[)1)&1‘&-
tus, for connecting telephone-hneq for conver-

on, the eombmatmn with a high-resistance

5

sation, the combination with a test- relay, of a

test- contact an operator’s listening-key for

connecting her telephone set with the cord-"

“clreuit, Wltchmw means, associated with said
hstenm@-key to connect said test-relay with
sald test-contact, means whereby an actuation
of said smtchmﬁ' means causes a break in the

telephonic continuity of the cord-circuit and.

means independent of said switching means
for restoring the continvity upon breahmo"
thereof.

5. Inan operator’s cord connecting appara—
tus, for connecting telephone-lines for conver-
sation, the combmatlonwlth a high-resistance

- and hicrh -impedance test-relay, of a test-con-

75

30

‘tact, associated with the calling-plug of said

cord connecting apparatus, switching means to
~connect said test—relav with said test- contact,
means whereby an actuation of said smtch—
ing means causes a break in the telephonic
continuity of the cord-circuit and means inde-
pendent of said switching mean’ for restoring
the continuity upon breamncr thereof.

6. In an operator’s cord connecting appara-
tus, for connecting telephone-lines for conver-
sation, the combination with a test-relay, of a
test—contact., assoclated with the calling-plug
of said cord connecting apparatus, switching
means to connect said test—relav with said test-
contact, means whereby an actuatlon of said
sw1tchmg means causes a break in the tele-

go

95

phonic continuity of the cord-circuit and

means independent of said switching means
for restoring the contmmtv upon breakmo*
thereof. | |

7. Inanoperator’s cord connectmw appara-
tus, for connecting telephone-lines for conver-
sation, the combmatlon with a high-resistance
and high-impedance test-relay, of a test-con-
tact, switching means to connect said test-re-
lay with said test-contact, means whereby an
actuation of said sw1tchmcr means causes 4
break in the telephonic continuity of the cord-
‘circuit and means independent of said switch-
ing means for restoring the continuity upon
bre&kmw thereof. |

- 8. Inanoperator’s cord connectmcr appara-

tus, for connecting telephone-lines for conver-
“sation, the combination with a test-relay, of a
test-contact, switching means to connect said
test-relay Wlth sald test-contact, means where-

by anactuation of said SWItChlI](T means causes

a break in the telephonic continuity of the
cord-circuit and means independent of said
sw1tchmcr' means for restoring the continuity
upon breakmw thereof. |

9. Inan Opera,tor ’scord connectmw appara-
tus, for connecting telephone-lines for conver-

satmn, the combination with a high-resistance.

and high-impedance test-relay, of a test-con-
tact, ascaocmted with the calling-plug of said
cord connecting apparatus, switching means
to connect Sald test-relay with said test-con-
tact, means whereby an actuation of said
smtchmﬂ‘ means causes a break i In the con-
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ductive continuity of the cord-circuit and
means independent of said switching means
for restoring the continuity upon breaking
thereof.

10. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, associated with the calling-
plug of said cord connecting apparatus, switeh-
ing means to connect said test-relay with said
test-contact, means whereby an actuation of
said switching means causes a break in the
conductive continuity of the cord-circuit and
means independent of said switching means
for restoring the continuity upon breaking

thereof.

11. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, switching means to connect said test-
relay with said test-contact, means whereby
an actuation of said switching means catises a
break in the conductive continuity ot the cord-
circuit and means independent of said switch-
ing means for restoring the continuity upon
breaking thereot. |

12. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, switching means to connect
sald test-relay with said test-contact, means
whereby an actuation of sald switching means
causes a break in the conductive continuity of

the cord-circuit and means independent of said

switching means for restoring the continuity
upon breaking thereof.

13. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versatlon, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, associated with the calling-plug of
said cord connecting apparatus, an operator’s
listening-key for connecting her telephone set
with the cord-circuit, switching means, asso-
clated with sald listening-key to connect said

test-relay with said test-contact, means where-

by an actuation of said switching means causes
a disconnection of said test-contact from the
remalnder of the cord-circuit and means inde-
pendent of said switching means for causing

—a substitute connection of said test-contact
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with said cord-circuit immediately vpon dis-
connection thereof.

14. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, associated with the calling-
plug of said cord connecting apparatus, an
operator’s listening-key for connecting her
telephone set with the cord-circuit, switching
means, assoclated with said listening-key to
connect said test-relay with said test-contact,
means whereby an actuation of said switching

782,382

tact from the remainder of the cord-circuit

and means independent of said switching
means for causing a substitute connection of
sald test-contact with said cord-circuit imme-
diately upon disconnection thereof.

15. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, an operator’s listening-key for con-
necting her telephone set with the cord-cir-
cuit, switching means, associated with said lis-
tening-key to connect said test-relay with said
test- contact, means whereby an actuation of
said switching means causes a disconnection

| of said test-contact from the remainder of the

cord-circult and means independent of said
switching means for causing a substitute con-
nection of said test-contact with said cord-cir-
cutt immediately upon disconnection thereof.

16. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, an operator’s listening-key
forconnecting her telephone set with the cord-
circuit, switching means. associated with said
listening-key to connect said test-relay with
sald test-contact, means whereby an actuation
of said switching means causes a disconnec-
tion of said test-contact from the remainder of
the cord-circuit and means independent of said
switching means for causing a substitute con-
nection of satd test-contact with said cord-cir-
cultt tmmediately upon disconnection thereof.

17. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, associated with the calling-plug of
said cord connecting apparatus, switching
means to connect sald test-relay with said test-
contact, means whereby an actuation of said
switching means causes adisconnection of said
test-contact from the remainder of the cord-
circult and means independent of said switch-
ing means for causing asubstitute connection
of said test-contact with said cord-circuit im-
mediately upon disconnection thereof.

18. In an operator’s cord connecting appa-
ratus, tfor connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, associated with the calling-
plugofsaidcord connecting apparatus,switch-
1Ing means to connect said test-relay with said
test-contact, means whereby an actuation of
sald switching means causes a disconnection
of sald test-contact from the remainder of the
cord-circuit and means independent of -said
switching means for causing a substitute con-
nection of said test-contact with said cord-cir-
cuit immediately upon disconnection thereof.

19. In an operator’s cord connecting appa-

- ratus, for connecting telephone-lines for con-

versation, the combination with a high-resist-

65 means causes a disconnection of said test-con- | ance and high-impedance test-relay. of a test-
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contact, switching means to connect said test-

relay with said test-contact, means whereby
an actuation of said switching means causes a
disconnection of said test-contact from the
remainder of the cord-cireuit and means in-
dependent of said switching means for caus-

Ing a substitute connection of said test-con-

tact with said cord-circuit immediately upon
disconnection thereof. | |

20. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, switching means to connect
sald test-relay with said test-contact, means

whereby an actuation of said switching means

causes a disconnection of said test-contact
from the remainder of the cord-circuit and
means independent of said switching means
for causing a substitute connection of said
test-contact with said cord-circuit immedi-
ately upon disconnection thereof.

21. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-re-
sistance and high-impedance - test-relay. of a
test-contact, associated with the-calling-plug

- of said cord connecting apparatus, an opera-

tor’s listening-key for connecting her tele-

phone set with the cord-circuit, switching

means, associated with said listening-key to
connect said test-relay with said test-contact.

means whereby an actuation of said switeh--

Ing means causes a break in the telephonic
continuity of the cord-circuit, and means
whereby the connection of said cord connect-
Ing apparatus with a called line causes the
closure of said break in the continuity of said
cord-circuit.

22. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay.
of a test-contact, associated with the calling-
plug of said cord connecting apparatus, an op-

~erator’s listening-key for connecting her tele-

phone set with the cord-circuit, switching
means, assoclated with said listening-key to
connect sald test-relay with said test-contact,
means whereby an actuation of said switching
means causes a break in the telephonic conti-

nuity ot the cord-circuit, and means whereby
the connection of said cord connecting appa-

- ratus with a called line causes the closure of
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sald break in the continuity of said cord-cir-

cult. |
23. In an operator’s cord connecting appa-

ratus, for connecting telephone-lines for con-

versation, the combination with a high -re-
sistance and high-impedance test-relay, of a
test-contact, an operator’s listening-key for
connecting her telephone set with the cord-

~cireutt, switching meéans, associated with said

listening-key to connect said test-relay with
sald test-contact, means whereby an actuation
of said switching means causes a break in the
telephonic continuity of the cord-circuit, and

..7

‘means whereby the connection of said cord
connecting apparatus with a called line causes
the closure of said break in the continuity of

said cord-circuit. '

~24. In an operator’s cord connecting appa-

ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test-contact, an operator’s listening-key

for connecting her telephone set with the cord-

circuit, switching means, associated with said
listening-key to connect said test-relay with

sald test-contact, means whereby an actuation
of said switching means causes a break in the

telephonic continuity of the cord-circuit, and
means whereby the connection of said cord
connecting apparatus with a called line causes
the closure of said break in the continuity of
sald cord-circuit. | -

25. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-

versation, the combination with a high-re-

sistance and high-impedance test-relay, of a

test-contact, associated with the calling-plug

of said cord connecting apparatus, switching
means to connect said test-relay with said test-

contact, means whereby an actuation of said
switching means causesa disconnection of said
test-contact from the remainder of the cord-

circuit, and means whereby the connection of
sald cord connecting apparatus with a called
line causes a connection of said test-contact,
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independent of said switching means, with the

remainder of the cord-circuit.
26. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-

~versation, the combination with a test-relay.

of a test-contact, associated-with the calling-
plug of said cord connecting apparatus,
switching meansto connect said test-relay with
sald test-contact, meanswherebyan actuation
of said switching means causes a disconnection
of sald test-contact from the remainder of the
cord-circuit, and means whereby the connec-

tion of said cord connecting apparatus with a_

called line causes a connection of said test-con-
tact, independent of said switching means,
with the remainder of the cord-circuit.

- 27. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, switching means to connect said test-
relay with said test-contact, means whereby
an actuation of said switching means causes a
disconnection of said test-contact from the re-
malnder of the cord-circuit, and means where-
by the connection of said cord connecting ap-
paratus with a called line causes a connection
of said test-contact,independent of said switch-
ing means, with the remainder of the cord-cir-

cult.

28. In an operator’s cord connecting appa-

ratus, for connecting telephone-lines for con-
~versation, the combination with a test-relay.

of a test-contact, switching means to connect
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said test-relay with -said test-contact, means ! listening-key for connecting her telephone set

whereby an actuation of said switching means
causesa disconnection of said test-contact from
the remainder of the cord-circuit, and means
whereby the connection of said cord connect-
ing apparatus with a called line causes a con
nection of said test-contact, independent of
said switching means, with the remainder ot
the cord-circuit.

29. In an operator’s cord connecting appa-
ratus. for connecting telephone-lines for con-
versation. the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, associated with the calling-plug of
said cord connecting apparatus, switching
means to connect sald test-relay with said test-
contact, means whereby an actuation of said
switching means causes a break in the conduc-
tive continuity of the cord-circuit, and means
whereby the connection of sald cord connect-
ing apparatus with a called line causes the

closure of a path in shunt of said switching

means. |

30. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines ter con-
versation, the combination with a test-relay,
of a test-contact, associated with the calling-
plug of said cord connecting apparatus,switeh-
ine means to connect said test-relay with said
test-contact, means whereby an actuation of

said switching means causes a break in the
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conductive continuity of the cord-circuit, and
means whereby the connection of said cord
connecting apparatus with a called line causes
the closure of a path in shunt of said switch-
Ing means.

31. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation. the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, switching means to connect said test-
relay with said test-contact, means whereby
an actuation of sald switching means causes a
break in the conductive continuity of the cord-
circuit, and means whereby the connection ot
said cord connecting apparatus with a called
line causes the closure of a path 1n shunt of
said switching means.

32. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation,the combination with a test-relay,of
a test-contact, switching means to connect said
test-relay with said test-contact, means where-
byanactuation of said switching means causes
a break in the conductive continuity of the
cord-circuit, and means whereby the connec-
tion of said cord connecting apparatus with a

called line causes the closure of a pathin shunt

of said switching means.

33. Inan operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance.and high-impedance test-relay, of a test-
contact, associated with the calling-plug of
said cord connecting apparatus, an operator’s

with the cord-circuit, switching means, asso-
ciated with said listening-key to connect said
test-relay with said test-contact, means where-
by an actuation of sald switching means causes
a disconnection of said test-contact from the
remainder of the cord -circuit, and means
whereby the connection of said cord connect-
ing apparatus with a called line causes the
closure of a path in shunt of said switching
means. |

- 34. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines tor con-
versation, the combination with a test-relay,of
a test-contact, associated with the calling-
plug of said cord connecting apparatus, an
operator’s listening-key for connecting her
telephone set with the cord-circuit, switching-
means, associated with said listening-key to
connect sald test-relay with sald test-contact,
means whereby anactuation of said switching
means causes a disconnection of sald test-
contact from the remainder of the cord-circuit,

and means whereby the connection of sald

cord connecting apparatus with a called line
causes the closure of a path in shunt of said
switching means.

35. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, an operator’s listening-key for con-
necting her telephone set with the cord-cir-
cuit, switching means associated with said lis-
tening - key to connect sald test-relay with
sald test-contact, means whereby an actuation
of said switching means causes a disconnec-
tion of said test-contact from the remainder
of the cord - circuit, and means whereby the
connection of said cord connecting apparatus
with a called line causes the closure of a path
in shunt of said switching means.

36. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay.
of a test-contact, an operator’s listening-key
for connecting her telephone set with the cord-
circuit, switching means, associated with said
listening-key to connect said test-relay with
said test-contact, means whereby an actuation
of sald switching means causes a disconnec-
tion of said test-contact from the remainder
of the cord-circuit, and means whereby the
connection of said cord connecting apparatus
with a called line causes the closure of a path
in shunt of said switching means.

37. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a normally
continuous cord-circuit, of a high-resistance
and high-impedance test-relay, a test-contact,
assoclated with the calling-plug of said cord

connecting apparatus and normally discon-

nected from the test-relay, switching means
to connect said test-relay with said test-con-
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tact, means whereby an actuation of said

SWltchmo' means causes a disconnection of said
test-contact from the remainder of the cord-
cireuit and a break in the continuity of the
cord-circult, a supervisory relay, and means
whereby an actuation of said supervisory re-
lay causes the closure of sald break in the con-
tinuity of the cord-circuit.

38. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
Versatlon the combmatlon with a normally

contact, associated with the calling-plug of
sald cord connecting apparatus and normally
disconnected from the test- relay, switching
means to connect said test-relay with said test-
contact, means whereby an actuation of said
Smtchmo* means causes a disconnection of said
test-contact from the remainder of the cord-
circuit and a break in the continuity of the

.cord-circuit, a supervisory relay, and means
whereby an actuation of sald supervisory re-
lay causes the closure of said break : n the con-

tinuity of the cord-circuit. |

39. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combma,tlon with a normally
continuous cord-circuit, of a high-resistance
and high-impedance test-relay, a test-contact
normally disconnected fromsaid relay, switch-
ing means to connect said test-relay with said
test-contact, means whereby an actuation of
said switching means causes a disconnection

- of said test-contact from the remainder of the

cord-circuit and a break in the continuity of
the cord-circuit, a supervisory relay, and
means whereby an actuation of said supervi-

“sory relay causes the closure of said break in
~ the continuity of the cord-circuit.

40. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combmatmn with a normally

- continuous cord-circuit, of a test-relay, a test-
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contact normally disconnected trom said relay,
switching means to connect sald test-relay
with said test-contact, means whereby an ac-
tuation of sald switching means causes a dis-

connection of said test-contact from the re-

mainder of the cord-circuit and a break in the
continuity of the cord-cireuit, a supervisory
relay, and means whereby an actuation of said

supervisory relay causes the closure of said

break in the contmmty of the cord-circuit.
41. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay, of a test-
contact, associated with the calling-plug of said
cord connecting apparatus, switching means
to connect sa,ld test-relay with said test-con-
tact, means whereby an actuation of said
switchin o means causes a disconnection of said
test-contact from the remainder of the cord-

circuit and a break in. the continuity of the

cord-circuit, a supervisory relay, and means

. plug,

O

‘whereby an actuation of said supervisory relay

causes the closure of a path in shunt of said

switching means.

492. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a test- contact associated with the calling-
plug of said cord connecting apparatus, switeh-
ing meansto connect said test-relay with said
test-contact, means whereby an actuation of
said switching means causes a disconnection
of said test-contact from the remainder of the
cord-circuit and a break in the continuity of
the cord -circuit, a supervisory relay, and
means whereby an actuation of sald supervi-
sory relay causes the closure of a path 1n shunt
of sald switching means.

43. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-

versation, the combination with a high-resist-

ance and high-impedance test-relay, of a test-
contact, switching means to connect said test-

relay -with said test-contact, means whereby

an actuation of said switeching means causes a
disconnection of said test-contact from the
remainder of the cord-circuit and a break in
the continuity of the cord-circuit, a supervi-
sory relay, and*means whereby an actuation ot
said supervisory relay causes the closure of a

~path in shunt of said switching means.

44. In an operator’s.cord connecting appa-

‘ratus, for connecting telephone-lines for con-

versation, the combination with a test-relay,
of a test-contact, switching means to connect
said test-relay with said test-contact, means
whereby an actuation of said switching means

causes a disconnection.of said test-contact

from the remainder of the cord-circuit and a
break in the continuity of the cord-circuit, a
supervisory relay, and means whereby an ac-
tuation of said supervisory relay causes the
closure of a path in shunt of said switching
means. |

45. In an operator s cord connecting appa-

ratus, for connecting telephone-lines for COn-

versation, the combination with a normally
continuous cord-circuit, of a test-relay, a test-

contact, associated with a calling - plug and
'_normally disconnected fromsaid relav, switch-

ing means to connect said test-relay with said
test contact, means whereby an actuation of
said SWItCthO‘ means causes a break in the
continuity of the cord-cireuit and a disconnec-

tion of said test-contact from the remainder

of the cord-circuit, a supervisory relay, and
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means whereby S&Id supervisory relay is ac-

tuated during the connection of said ca,llmcr-

plug with a telephone—lme to cause the closure

of said break in the continuity of qald cmd-— |

circuit. -

46. In an operator’s cord connectmcr appa,-
ratus, for connecting telephone-lines for con-
versation, the combmatlon with a test-relay,
of a test-contact, associated with a calling-

switching means to connect sald test-
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relay with said test-contact, means whereby

an actuation of said smtchmw means causes a
break in the continuity of the cmd -circult and
a disconnection of said test-contact from the
remainder of the cord-circuit, a supervisory
relay, and means whereby said supervisory
relay is actuated during the connection of said
calling-plug with a telephone-line to cause the

closure of a path in shunt of sald switching

means.

47. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay,
of a.test-contact, associated with the calling-
plug of said cord connecting apparatus,
switching means to connect said test- relay

with said test-contact, means whereby an ac-

tuation of said sw1tehmg means causes a dis-

connection of said test-contact from the re-
mainder of the cord-circuit and a break in the
continuity of the cord-circuit, a supervisory
relay. and an eumha,w armature controlled
by said supervisory relay, the actuation of
sald auxiliary armature being controlled by
the insertion of said calling-plue within a tele-
phone-line jack, said armature controlling the
continuity of a path in shunt of =aid sw1tehmcr
means. s

48. In combination, an operator’s cord-cir-
cult for connecting telephone-lines for conver-
sation, an operator’s listening-key associated
with said circuit, means upon actuation of
sald listening-key for causing a break in the

telephonic continuity of said cord-circuit, and

means whereby the connection of said cord
connecting apparatus with a called line causes
the c,losure of the break in the eentlnmty of
said cord-circuit independently of said listen-
ing-key. __

49. In combination, an operator’s cord-cir-
cult for connecting telephone-lines for conver-
sation, an operator’s listening-key associated
with sald ecircuit, means upon actuation of
sald listening-key for causing a brealk in the
continuity of satd cord-circuit, and means
whereby the connection of said cord connect-
ing apparatus with a called line causes the
closure of the break in the continuity of said
cord-circuit independently of said listening-
key. |

50. In combination, an operator’s eord ~¢ir-
cuit for connecting telephone -lines for conver-
sation, an operator’s listening-key associated
with sald circult, means upon actuation of
said key for causing a break in the telephonic
continuity of said cord-circuit, a supervisory
relay, and means whereby an actuation of =said
supervisory relay causes the closure of the
break in the continuity of said cord-circuit in-
dependently of said listening-key.

51. In combination, an operator’s cord-cir-
cult for connecting telephone-lines for conver-
sation, an operator’s listening-key associated
with Seld clrcult, means upon actuation of said
key for causing a break in the continuity of

%82 382

sald cord -circuit, a supervisory relay, and

means whereby an actuation of said super-
visory relay causes the closure of the brealk
1n the continuity of said-cord-circuit independ-
ently of said listening-key.

52. In combination, an operator’s cord-cir-
cuit for connecting telephene-lines for conver-
sation, an operator’s listening-key associated
with said circuit, means upon actuation of said
listening-key ter causing a break in the tele-
phonic continuity of said cord-circuit, a su-
pervisory relay, and means whereby said su-
pervisory relay is actuated during the con-
nection ot the calling-plug with a telephone-
line to cause the closure of said break in the
continuity of said cord-circuit independently
of said. listening-key.

53. In combination, an operator’s cord-cir-
cult for connecting telephone-lines for conver-
sation, an-operator’s listening-key assoclated
with sald circuit, means upon actuation of said
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liSt@ﬂiDU'-ler for causing a break in the con-

tinuity of said cord-circuit, a supervisory re-
lay, and means whereby said supervisory re-
lay 1s actuated during the connection of the
calling-plug with the telephone-line to cause
the closure of said breal in the continuity of
sald cord-circuit 1ndependently of said listen-
ing-key.

54. In combination, a source of current at a
central
substations tosaid exchange and adapted to be
supplied with talking and signaling currents
from sald source, an operator’s cord connect-
ing apparatus for connecting two of said lines
for conversation, a high-resistance and high-
impedance test-relay normally disconnected
from the cord-circuit, a test-contact, associ-
ated with tne calling-plug, an operator’s lis-
tening-kkey for connecting her telephone set
with the cord-circuit, switching means, asso-
clated with said listening-key to connect said
test-relay with said test-contact, means where-
by an actuation of said switching means to
connect sald test-relay with said test-contact
causes & break in the continuity of the cord-
circuit and a disconnection of said test-contact

from the remainder of the cord-circuit, a su-

pervisory relay, and means whereby said su-

pervisory relay isactuated during the connec-

tion of said calling-plug with a telephone-line,
to cause the closure of said break in the con-
tinulty of said cord-circuit.

55. In combination, a source of current at a
central exchange, telephone—hnes leading from
substations to said exchange and adepted to be
supplied with talking and signaling currents
from said source, an operator’s cord connect-
Ing apparatus for connecting two of said lines
for conversation, a high- resistance and high-
impedance test- rela,y normellv disconnected
from the cord-circuit, a test-contact, associ-
ated with the calling-plug, an operator’s lis-
tening-key for connecting her telephone set

with the cord-circuit, switching means, asso-
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ciated with said listening-key to connect said
test-relay with said test-contact, means where-

by an actuation of said switching means to

connect said test-relay with said test-contact

causes a break in the continuity of the cord-
circult and a disconnection of said test-contact
from the remainder of the cord-circuit, a su-
pervisory relay, and means whereby said su-
pervisory relay is actuated during the connec-
tion of said calling-plug with a telephone-line,
to cause the closure of a path in Shunt of sald
switching means.

56. In . combination, a source of current at a
central exchange, te]ephone linesleading from

substations to said exchange and adapted to be

supplied with talking and signaling currents
from said source, an operator’s cord connect-
ing apparatus for connecting two of said lines
i01 conversation, a test—relmr normally dis-

connected from the cord- circult, a test- -Ccon--

tact, associated with the callmg-plub, an op-
erator’s listening-key for connecting her tele-
phone set with the cord-circuit, switching
means, assoeiated with said listening-key to

connect said test-relay with said test-contact,

rmeans whereby an actuation of said switching
means to connect said test-relay with said test-
contact causes a break in the continuity of the
cord-circuit and a disconnection of said test-
contact from the remalnder of the cord-cir-
cult, a supervisory relay, and means whereby
sald supervisory relay is actuated during the
connection of said calling-plug with a tele-

phone line, to cause the closure of said break

in the continuity of said cord-cireuit.
57. In combination,a source of current at a,
central exchange, telephone-lmee leading from

substations to said exchange and ada,pted to be

supplied with talking and signaling currents

from sald source, an operator’s cord connect-
ing apparatus for connecting two of said lines |

for conversation, a high-resistance and high-
impedance test-relay normally disconnected
from the cord-circuit, a test-contact, associated

with the calling-plug, switching means to con- '

nect said test-relay with said test-contact,
means whereby an actuation of said switching
means to connect sald test-relay with said test-

‘contact causes a break in the continuity of the

cord-cireuit and a disconnection of said test-
contact from- the remainder of the cord-cir-
cuit, a supervisory relay, and means whereby
sald supervisory relay is actnated during the
connection of sald calling-plug with a tele-

phone-line, to cause the closure of said break

in the contmmtv of said cord-circuit.
58. Incombination, a source of current at a

central exchange, telephone-linesleading from

substations to said exchange and adapted to be
supplied with talking and signaling currents
from said source, an operator’s cord connect-
1ng apparatus for connecting two of said lines
for conversation, a test- reldv normally discon-

nected from the cord-cir cult, a test-contact, as-

sociated with the calli ng—plu,___,, switching means

to connect said test-relay with said test-con-
tact, means whereby an actuation of. said
switching means to connect said test-relay with
sald test-contact causes a break in the conti-
nuity of the cord-circuit and a disconnection 7o
of said test-contact from the remainder of the
cord-circuit, a supervisory relay, and means
whereby said supervisory relay is actuated
during the connection of said calling - plug
with a telephone -line, to cause the closure 75
of said break in the continuity of sald cord-
- clreutt.

59. In combination, a source of current at a
central exchange, telephone-lines leading from
substations to said exchange and adapted to be 8o
supplied with talking and signaling currents
from sald source, an operator’s cord connect-
ing apparatus J[OI connecting two of said lines
'tOI conversation, a high- reelstanee and high-
impedance test- relasf a test-contact, a,ssoma,ted 85 -
with the calling-plug, an operator’s listening-
key for connecting her telephone set with the
cord-circuit, switching means, associated with
sald listening-key to connect said test-relay
with said test-contact, means whereby an ac- go
tuation of said sw1tch1no* means to connect
said test-relay with said test- contact causes a
Dbreak in the continuity of the cord-circuit and
‘a disconnection of said test-contact from the
remainder of the cord-circuit, a supervisory 95
relay, and means whereby said supervisory re- -

| lay 1s actuated during the connection of said
| calling-plug with a telephone line, to cause

the closure of said break in the eontmmtv of
said cord-circuit. 10C
60. Incombination, a source of current at a

central exchange, tele phone lines leading from
substations to said exchange and adapted to be
supplied with talking and signaling currents-.
from said source, an operator’s cord connect- 105
1ng apparatus for connecting two of said lines

for conversation, a test- re]ay a test-contact,
associated with the calling-plug, an operator’s
listening-key for connecting her telephone set | .
‘with the cord-circuit, switching means, asso- 110
clated with said listening-key to connect said |
test-relay with said test-contact, means where-
by an actuation of said SWltehmo means to con-
nect said test-relayv with said test-contact =
causes a break in the continuity of the cord- 115
circult and a disconnection of said test-contact
from the remainder of the cord-circuit, a su-
pervisory relay, and means whereby said su-
pervisory relay is actuated during the connec- =
tion of said calling-plug with a telu)hone line, 120
to cause the closure of said break in the con-
tinuity of said cord-circuit. |

61. In combination, a source ot current at a

central exchange, telephone-lmee leading from .
substations to smd exchange and ada,pted to be 125
supplied with talking and signaling currents
fromsaid source,anoperator’s cord connecting
apparatus for connecting two of said lines fer |
conversation, a nor mallv continuous cord-cir-

- cult, a hlU‘h res1etance and high-1mpedance 130
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test-relay, a test-contact, associated with the
calling-plug and normally disconnected from
said relay,switching means to connectsaid test-
relay with said test-contact, means whereby an

actuation of sald switching means to connect :

sald test-relay with said test-contact causes a
break inthe continuity of the cord-circuit and
a cisconnection of sald test-contact from the

remaincer of the cord - circuit. a supemsorv

relay, and means whereby said supervisory re-
lay 18 actuated during the connection of said
calling-plug with a telephone line, to cause the
closure of said break in the eontmmty of said
cord-circult. |

62. Incombination, a source of current at a
central exchange, telephone-linesleading from
substations to said exchange and adapted to
be supplied with talking and signaling cur-

rents from saild source, an operator’s cord

connecting apparatus for connecting two of

 said lines for conversation, a normally con-
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~tinuous cord-circuit, a test-relcw, a test-con-
tact, assoclated with the calling-plug and

normally disconnected fromsaid r elay., switch-
Ing means to connect said test-relay with said
test-contact, means whereby an actuation of
sald switching means to connect sald test-re-
lay with said test-contact causes a break in
the continuity of the cord-circuit and a dis-
connection of sald test-contact from the re-
mainder of the cord-circuit, a supervisory re-
lay, and means whereby said supervisory re-
lay 1s actuated during the connection of said
calling-plug with a telephone-line, to cause
the closure of said break in the continuity of
sald -cord-cireuit.

63. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-

.versation, the combination with a high-resist-

ance and high-impedance test-relay normally

disconnected from the cord-circuit, of a test-
‘contact, associated with the calling-plug of

sald cord connecting apparatus, an operator’s
listening-key for connecting her telephone set
with the cord-circuit, switching means, asso-

ciated with said listening-key to connect said

test-relay with said test-contact, means where-
by an actuationof said switching meanscauses
a break in the telephonic continuity of the cord-
circuit and means independent of said switch-
ing means for restoring the continuity upon
bleahmo thereof.

64. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
Versatio'n, the combination with a test-relay
normally disconnected from the cord-circuit,
of a test-contact, an operator’s listening-key
tor connecting her telephone set with the cord-
circuit, switching means, associated with said
listening-key to connect said test-relay with
sald test-contact, means whereby an actuation
of said switching means causes a break in the
telephonic continuity of the cord-circuit and
means Independent of sald switching means
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for restoring the continuity upon breakmcr
thereof.

65. In an operator’s cord connecting appa-

‘ratus, for connecting telephone-lines for con-

versation, the combination with a high-resist-
ance and high-impedance test-relay normally
disconnected from the cord-circuit, of a test-
contact, associated with the calling-plug of
said cord connecting apparatus, switching
means to connect sald test-relay with said test-
contact, means whereby an actuation of said
switching means causes a break in the tele-
phonic continuity of the cord-circuit and
means independent of said switching means
for restoring the contmmty upon breakmer
thereof.

66. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a test-relay

‘normally disconnected from the cord-circuit,

of a test-contact, switching means to connect
sald test-relay with said test-contact, means
whereby an actuation of said switching means
causes a break in the telephonic continuity of
the cord-circulit and meansindependent of said
switching means for restoring the continuity
upon breaking thereof. |

67. In an operator’s cord connecting appa-
ratus for connecting telephone-lines for con-
versation, the combination with a normally
telephonically continuous cord-circuit, of a
test - relay normally disconnected from the
cord-cireuit, a test-contact associated with the

allmcr-pluo' of said cord connecting appara-
tus, switching means to connect S&ld test-relay
with said test- -contact, means whereby an ac-
tuation of said switching means causes a break
in the telephonic continuity of said cord-cir-
cuit, and means independent of said switching
means and said test-relay for restoring the
continulty upon breaking thereof.

68. In an operator’s cord connecting appa-
ratus, for connecting telephone-lines for con-
versation, the combination with a high-resist-
ance and high-impedance test-relay normally
disconnected from the cord-circuit, of a test-
contact, an operator’s listening-key for con-
necting her telephone set with the cord-cir-
cult, switching means, associated with said lis-
tening-key to connect said test-relay with said
test-contact, means whereby an actuation of
said switching means causes a disconnection
of said test-contact from the remainder of the
cord-circuit and means independent of said
switching means for causing a substitute con-
nection of sald test-contact with said cord-cir-
cult immediately upon disconnection thereof.

69. In an operator’s cord connecting appa-

‘ratus, for connecting telephone-lines for con-

versation, the combination with a high-resist-
ance and high-impedance test-relay normally

disconnected tfrom the cord-circuit, of a test-

contact, switching means to connect said test-

‘relay with said test-contact, means whereby
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an actuation of said switching means causes a

“disconnection of said test-contact from the re-

A |

10

mainder of the cord-circuit and means inde-
pendent of said switching means for causing a
substitute connectlon of said test-contact with
sald cord-circuit 1mmedlately upondisconnec-
tion thereof. - _ o

70. In an operator’s_eoi‘d connecting appa-
ratus, for connecting telephone-lines for con-
ver satlon the eombmatlon with a high-resist-
ance and hloh impedance test-relav normally
dlseonnected from‘the cord-circuit, of a test-
contact, associated with the calling-plug of
said eord connecting apparatus, an operator’s
listening-key for COHHE‘,GEIHU‘hGI telephone set

~with the cord-circuit, smtehmn means, asso-
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clated with said hetemnn-kev to eonneet said
test-relay with said test-contact, means where-

by an actuation of said smtehmg means causes
a break in the telephonic continuity of the
cord-circuit, and means whereby the connec-

tion of said cord connecting apparatus witha.

called line causes the closure of said break in

the continuity of said cord-circuit.
- 71. In an operator’s cord connecting appa- -

ratus, for connecting telephone-lines ior con-
V%I‘S‘IEIOI] the combmat_lon with a high-resist-

ance and hicrh -impedance test-relay normally
disconnected from the cord- circult, of a test-

contact, associated with the celhnﬂ’ plug of
said cord connecting apparatus, swwchmﬁ'
means to connect said test—relav with said test-
contact, means whereby an actuation of said

switching means causes a disconnection of said

test-contact from the remainder of the cord-
circuit and a break in the continuity of the
cord-circuit, a supervisory relay, and means
whereby an actuation of said Supervisory re-
relay causes the closure of said break in the
continuity of the cord-circuit.
72. In an operator s cord connecting appa-
ratus, for connecting telephone-lines for con-
exsatlon the combmatmn with a test-relay
normally dlsconnected from the cord-clrcuit,

of a test-contact, associated with a eallmg-_,

plug,
relay with said test-contact, means whereby
an actuation of said switching means causes
a break in the continuity of the cord-circuit
and a disconnection of said test-contact from
the remainder of the cord-circuit, a supervi-
sory relay, and means whereby said supervi-
sory relay is actuated during the connection of
said calling-plug with a telephone-hne to cause
the elosm"e of said break in the eontmmty of

sald cord-clrcuit.

73. In an operator’s cord connecting appa-

ratus, for connecting telephone-lines for con-
versation, the eombmatmn with a test-relay
normally d1sconneeted from the cord-circuit,
of a test-contact, associated with a callmo*-

plug, switching means to connect sald test—“

relay with said test-contact, means whereby
an actuation of said switching means causes a
break in the continuity of the cord-circuit and
a disconnection of said test- contact from the
remainder of the cord-circuit, a supervisory

relay, and means whereby sald supervisory

relay is actuated during the connection of said
calling-plug with a telephone line to cause the

closure of a path in shunt of said switching

means. -
74. In eombmatlen an operator’s cord-cir-
cuit, for connecting telephone-]mes for con-

versation, there being a break in the tele-
phonic continuity of said cord-circuit, a test-

relay normally disconnected from the cord-
circuit, a test-contact, switching means to con-
nect emd relay with sald test-contact, and
means Whereby the connection of said cord
connecting apparatus with a called line causes
the elosure of the break in the continuity of
sald cord-circuit. -

In witness whereof I hereunto subscribe my

hame thls 18th day of May, A. D. 1908.
WILLIAM M. DAVIS.

Witnesses:
Ly~Ny A. “TILLIAMS,
J OHN STAHR
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