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No. 775,227, Patented November 15, 1904,

UNITED STATES PATENT OFFICE.

HARRY G. WEBSTER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE STROM-
BERG-CARLSON TELEPHONE MANUFACTURING COMPANY, OF ROCHES-
TER, NEW YORK, A CORPORATION OF NEW YORI.

TELEPHONE~EXCHANGE SYSTEM.

SPECIFICATION forming part of Letters Patent No, 775,227, dated November 15, 1904,
Application filed February 14, 1903. Serial No. 143‘,3051 (No model.)

To all whom tt may concern: ' mon source of current, such as the battery 10,

Be 1t known that I, Harry (. WEBSTER, a | whose positive pole is connected with the 50
citizen of the United States, residing at Chi- | ground, as shown. The line-limb 4 is con-
cago, in the county of Cook and State of 1lli- nected with the negative pole of the battery

5 nois, have invented a certain new and useful | 10 through a line relay or signal 11 and the
Improvement in Telephone - Exchange Sys- | two differential windings 12 and 13 of a cut-off
tems, of which the following is a full, clear, | relay 14. The line-limb 5 is normally con- 55
conclise, and exact description, reference be- | nected through an armature 15 of the cut-off
ing had to the accompanying drawing, form- | relay 14 and its back contact 16 with the posi-

1o Ing a part of this specification. tive grounded terminal of the battery 10. The

My invention relates to telephone-exchange | second armature 17 of the cut-off relay 14
systems, and more particularly to telephone- | serves when in its attracted position to close 6o
exchange systems in which the source of cur- | a low-resistance shunt-circuit about the line-
rent for supplying signaling and talking cur- | relay 11 and the winding 12 of the cut-off re-

15 rents 1s located at the central station. lay 14.

My mmvention may further be described as The tip-contacts 18 of the answering-jack
relating to telephone systems in which a dif- | 19 and the calling-jacks 20 are connected with 653
ferential cut-off relay is employed at the cen- | the armature 17 and through the cut-off re-
tral station for the purpose of destroying the { lay-winding 12 and line- lela\ 11 with the

20 substation control of a suitable line-signal. limb 4 of the telephone-line. It will be seen

My invention provides such a telephone | that the attraction of the armature 17 closes
system in which the contacts of the line-jacks | a eircuit which directly connects the tip-con- 70
are permanently connected with the limbs of | tacts 18 of the line-jacks with the limb 4 of
the telephone-line. The test-thimbles of the | thetelephone-line. Thesleeve-contacts, which

25 line-jacks are normally connected to ground, | in this instance are also shown as the test-
whereby there 1s no variation ot the potential | thimbles 21 of the line-jacks, are permanently
of the test-thimbles due to earth-currents or | connected with the limb 5 of the telephone- 75
Incuctive or static disturbances on the line. | line. .

A further advantage in my improved sys- The operator’s cord connecting apparatus

30 tem consists in the provision of a clear ring- | comprises an answering-plug 29 and a calling-
ing-circult between the alternating-current | plug 23, the tip-contacts of which are con-
generator at the central and the sub station. | nected through a tip-strand 24 and the sleeve- 8¢

My invention will be clearly understood by | contacts of which are connected through a
reference to the accompanyinge drawing, in | sleeve-strand 25. The continuity of the

35 which 1s shown at substations A and B the | sleeve-strand 1s interrupted by the inclusion
customary substation apparatus, comprising | of a condenser 26.
in each instance a switch-hook 1, which when The usual operator’s ringing and listening 83
1n 1ts normal depressed condition connects the | key 27 1s provided, which when actuated in
condenser 2 and call-bell 3 between the limbs | one direction connects the calling-generator

40 4 and 5 of the telephone-line. Upon the re- | 28 with the cord-circuit and which when ma-
moval of the receiver 6 from the switch-hook | nipulated 1in the other direction connects the
1 a cireuit 1s closed between the line-limbs 4 | operator’s telephone set 29 in bridge of the 9o
and 5 through the transmitter 7 and the pri- | cord-circuit.
mary 8 of an induction-coil whose secondary A supervisory controlling-relay 30 1s con-

15 winding 9 1s connected with the receiver 6. | nected between the positive grounded side of
The line-limbs 4 and 5 lead to the central-sta- | the battery 10 and the tip-strand of the cord-
tion exchange C, where the limbs are nor- | circuit. This supervisory controlling-relay 95
mally connected with the terminals of a com- | is provided with an armature 31, which when
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in its attracted position serves to connect the
positive pole of the battery 10 with a super-
visory lamp-circuit. The supervisory relays
39 and 33 are connected between the positive
pole of the battery 10 and the sleeve-strand

ot the cord-circuit on the opposite side of the

condenser 26. These supervisory relays con-

trol armatures-34 and 35, which when in their

normal unattracted condition serve to close a
circuit through the associated supervisory

signal-lamps 36 and 37. High resistances 38

and 39 are connected between the conductors,
leading from the supervisory relays 32 and 33

to the sleeve-strand of the cord-circuit and
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energization of the cut-of

the negative pole of the battery 10.

I find it desirable to provide a condenser 40
in the operator’s telephone-circuit and to con-
nect the contact 41, associated with the listen-
ing-key, through a test-winding 42 with the
positive pole of the battery 10. The manipu-
lation of the listening-key serves to interrupt
the continuity of the tip-strand ot the cord-
circuit through the conductor 43, a condenser
44 being normally connected in shunt of this
conductor. | |

The operation of my improved system will
now become apparent.

A subscriber at substation A upon remov-
ing hisreceiver from theswitch-hook 1 causes
the closure of a circuit from the positive pole
of the battery 10 through the cut-off relay-
armature 15. the line-limb 5, the primary
winding 8, the transmitter 7, the line-limb 4,
the line-signal 11, the two windings 12 and
13 of the cut-off relay to the negative pole of
the battery 10. The current lowing through
this circuit causes the actuation of the line-
sional 11 to notify the operator that connec-
tion is desired with some other subscriber.
The coils 12 and 13 of the cut-off relay being
differentially wound do not cause a net ener-
oization of the cut-off relay to attract the ar-
matures 15 and 17. The operator answers
the signal by the insertion ot her answering-
plug 22 within an answering-jack 19, associ-
ated with the substation A. The insertion of
this answering-plug closes the following cir-

cuit of decreased resistance through the wind-

ik Ll

ing 13 of the cut-off relay, this circuit being
traced as follows: from the positive pole of
the battery 10 through the supervisory con-
trolling-relay 30, the tip-—stra,nd 24 of the cord-
circuit, the tip-contact 18 of the answering-
jack, the winding. 13 of the cut-off relay 14 to
the negative pole of the battery 10. Theen-

ergization due to the two wincdings of the cut-

o:i relay is thereby unbal{mced to cause a net
" relay and a conse-

quent attraction of the armatures 15 and 17.
The attraction of the armature 15 breaks the
direct connection between the line-limb 5 and
the p051tne pole of the battery 10, this limb
of the line being thereupon connected with
the positive pole of the battery through the
supervisory relay 32. The attraction of the

775,227

armature 17 causes the closure of a low-re-
sistance circenit in shunt of the winding 12 of
the cut-off relay and the line-signal 11. The
closure of this shunt-path of low resistance

also serves to connect the contacts 18 of the
line-jacks directly with the limb 4 of the tele-
phone -line. The operator manipulates her

listening-key to connect her telephone set 1n

bridee ot the cord-circuit and thereupon as-
certains the number of the substation to be
called. Learning that substation B is desired
she inserts her calling-plug 23 within one ot
the multiple calling-jacks 20, associated with
the line to substation B. The insertion of
the plug 23 within a jack at once closes a mr—
cuit throueh the winding 13 of the cut-off re-
lay assoemted with the called line, thus caus-

ing an attraction of its armatures 15 and 17,

the armature 15 ser ving to break the dir ect
connection between the “test-thimbles and the
associated line 5 and the positive grounded
terminal of the battery 10. The attraction of

‘the armature 17 at once closes the low-resist-

ance path in shunt of the winding 12 of the
differential cut-off relay and the line-signal
11. The closure of this low-resistance shunt-

' path also connects the tip-springs of the asso-
ciated line-jacks directly with the limb 4 of

the line. The operator manipulates her ring-
ing-key to send a current from the generator
28 through the telephone-line to the call-bell
3 at the subsmtlon B. Unti] the removal of
the receiver at substation B from 1its switch-
hook there is no circuit formed through the
supervisory relay 33, whereby this relay-ar-
mature is not attracted, and since the arma-
ture of the supervisory controlling-relay has
already been attracted into its alternate posi-
tion. as previously described, the supervisory
sionaling-lamp 37 continues to glow. Upon
the removal of the receiver at substation B a
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circuit is closed through the supervisory relay

to cause the attraction of 1ts armature, and
therefore the extinction of the lamp 37. Upon
completion of the couversation the replace-
ment of the receivers at either substation A
or B causes an interruption of the circuit
through the associated supervisory relay 32
or 33, respectwely whereby the associated
armature is released to cause the assoclated
lamp to glow, thereby notitying the operator
that the conneeted subscriber has finished his
conversation. The removal of the cord-con-
necting plugs from the line-jacks breaks the
circuit through the supervisory coitrolling-
relay 30, whose armature is released to break
the connection between the battery and one
terminal of the supervisory signaling-lamps.
The removal of the plugs from the jacks also

| causes the restoration of the line apparatus

of the subscriber who has replaced his tele-
phone-receiver upon its switch-hook.
Asiswell understood by those skilled in the
art, it is desirable in a modern telephone-ex-
change system to provide means whereby an
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operator may test the condition of the line to
learn whether or not the line 1s in use before
making a connection therewith. DMy 1m-
proved system provides means for making
such a busy test and may be described as fol-
fows: It will be seen that under normal con-
dittons when a line is idle the test-thimbles
of the assoclated line-jacks are connected

through the armature 15 dirvectly with the
orounded terminal of the battery 10.

Fur-
thermore, when making a test the tip-strand
ot the cord-circuit leading to the tip-contact
of the calling-plugs 1s connected throueh the
test-winding 42 with the same positive ground-
ect terminal of the battery 10. Therefore
when an idle line 1s tested by the application
ot the tip-contact of the calling-plug to a test-
thimble there 1s no current-flow, due to the
tact
of the plug are at the same potential, which
1s, in tact, the zero potential of the ground.
It will be seen that there 1s a complete elec-
tric circuit between the opposite poles of the

batter v 10 through the supervisory relays 32
and 33 and the hwh resistance coils 38 and
39, respectively, dgsocmted therewith. The
coils 38 and 39 are of such high resistance
that sutlicient current cannot pass through

thereof. Saflicient current does flow threugh
this circult, however, to cause a rise in the
potential of the sleeve-strand 235, each section
of which 1s connected to a point in a circuit
through a supervisory relay and a high-re-
sistance coil. The insertion of a plug within
a line-jack, theretore, causes a rise in the po-
tential of the test-thimble to equal that of the
connected sleeve-strand. The tip-contact of
the calling-plug 1s, however, at the zero po-
tential of the ground. Thus when the tip-
contact of a calling-plug is connected with a
test-thimble a momentary current is caused
to flow through the test-winding 492, which,
on account of the inductive relation between
the test-winding 42 and the operator’s tele-
phone set, causes a click in her recelver. there-
Hhyv Notl
fested line.

While I have herein described one preferred
embodiment of my invention, it will be ap-
parent that many moditications thereof may
be employed without departing from the spirit
of my invention. Ido not, theretfore, wish to
lim1it myselt to the precise disclosure herein
set forth: but, |

Having described my invention, I claim as
new and cesire to secure by Letters Patent—-

1. Inatelephone-exchangesystem, the com-
bimation with a source of current at the ex-
change, of a

that the test-thimble and the tip-contact

the supervisory relays to affect the operation

N‘mn her ot the busy condition of the

limb of a telephone-line normally

connected with one terminal ot said source of
current, a second hmb of said line perma- |

nently connected with the -other terminal of
salcd source, a line-relay and the two differen-
tial windings of a cut-off relay permanently

serially included in civeuit with said second
limb, cord connecting apparatus for connect-
Ing bmd line with another for conversation,

fmd means whereby the connection of said
cord connecting apparatus with said line

causes an actuation of said cat-off relayv to
close a low-resistance non-inductive c¢ireuitin
shunt of one winding of said cut-off relay and
said line-relay and to brealk the connection be-
tween said first limb and sald source of current.

2. Inatelephone-exchange system. the com-
bination with a source of current at the ex-
change, of a limb of a telephone-line nor-
mally connected with one terminal of said
source of current, a secoend hmb of said line
connected with the other terminal of said
source,’a line-relay and the two ditferential
windings of a cut-off relay permanently seri-
ally included in eircuit with said second limb
cord connecting apparatus for connecting said
line with another for conversation.and means
whereby the connection of said cord conneet-
e apparatus with said line causes an actua-
tion of said cut-off relay to close a [ow-resist-
ance non-inductive circuit in shunt of one
winding of sald cut-off relay and said Hne-re-
lay and to brealk the connection between said
first limb and said source of current.

3. Inatelephone-exchange system.the com-
bination with a source of current at the ex-

change, of a limb of a telephone-line nor-
mally connected with one terminal of said

source ot current, a second limb of said line
permanently connccted with the other termi-
nal of sald source, a hine-relay and the two
clitferential windings of a cut-off’ relay seri-
ally 1ncladed in eirenit with said second limb,
cord connecting apparatus for connecting said
line with another for conversation.and means
whereby the connection of said cord connect-
ing apparatus with said line
tion of said cut-off relay to close a low-resist-

ance non-inductive eireuit in shunt of one
winding ot said cut-off relay and said line-re-

lay : and to break the connection between saicd
first limb and said source of current.
4. Inatelephone-exchange systeny, the com-

‘bination with a source of current at the ex-
change, of a limb of a telephone-line nor-

mally connected with one terminal of said

source of current, a second b of said line

permanently connected with the other termi-
nal of said source, a line-relay and the two
cdifferential windings of a cut-off relay in-

cluded 1n circuit with said second limb. cord

connecting apparatus for connecting said line
with another for conversation, and means
whereby the connection of said cord connect-
ing apparatus with sarnd line causes an actua-
tion of said cut-off relay to close a low-resist-
ance non-inductive clrcult in shunt of one
winding of saud cut-off relay and sald line-re-
lay and to break the connection between sald
Arst limb and said source of current.

5. In atelephone-exchangesystem, the com-

Py

Causes an actua-
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bhination with a source of current at the ex-

change, of a limb of a telephone-line nor-

-ma]ly connected with one terminal of said

source of current, a second limb of said line

connected with the other terminal of said
source, & line-relay &Ild the two differential

Wmdm os of a cut-off relayincluded in cireuit
with said second limb, cord connecting-appa-
ratus for connecting said line with another
for conversation, and means whereby the con-
nection of said cord connecting apparatus
with said line causes an actuation of said cut-

off relay to close a low-resistance non-induct-
ive circuit in shunt of one winding of said

cut-off relay and said hne-relay and to break
the connection between said first limb and
said source of current. °

6. Inatelephone-exchanges ystem., the com-
bination with a source of current at the ex-
change, of alimb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line perma-
nently connected with the other terminal of
said source, a line-relay and the two differ-
ential windings of a cut-off relay permanently
serially included in circuit with said second
limb. cord connecting apparatus for connect-
Ing said line with another for conversation,
and means whereby the connection of sald

cord connecting apparatus with said line

causes an actuation of said cut-off relay to
close a circuit in shunt of one winding of said
cut-off relay and said line-relay and to break
the connection between said first limb and said
som ce of current.

Inatelephone-exchange system, the com-
bmatmn with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings of a
cut-off relay permanently serially included in
circuit with said second limb, cord connecting
apparatus for connecting said line with an-
other for conversation, ‘and means whereby
the connection of said cord connecting appa-
ratus with said line causes an actuation of said
cut-off relay to close a circuit in shunt of one
winding of said cut-off relay and said line-
relay and to break the connection between
said first limb and sald source of current.

3. Inatelephone-exchangesystem, the com-
bination with a source of current at the ex-
change, of alimb of a telephone-line normally
connected with one terminal of sald source of
current, a second limb of said line perma-
nently connected with the other terminal of
said source, a line-relay and the two differ-
ential Wmdmgs of a cut-off relay serially in-
cluded in circuit with said second limb, cord

~ connecting apparatus for connecting said line

65

with another for conversation, and means
vherebv the connection of said cord connect-
ing apparatus with said line causes an actua-

' tion of said cut-off _
ing of said cut-off relay and

LT
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relay to close a circuif in

shunt of one wind

said line-relay and to break the connection

hetween said first limb and sald source of cur-

rent.
9. Inatelephone-exchangesystem, the com-

bination with a source of current at the ex-
change, of alimb of a telephone-line normally

connected with one terminal of said source ot
current, a second limb of said line perma-
nently connected with the other terminal of
said source, a line-relay and the two differ-
ential windings of a cut-off relay included in
circult with said second limb, cord connecting
apparatus for connecting said line with an-
other for conversation, zmd means whereby
the connection of said cord connecting appa-

ratus with said line causes an actuation of .

said cut-off relay to close a circuit in shunt
of one winding of sald cut-off relay and sald
line-relay and to break the connection be-
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tween said first limb and said source ot cur-

rent.

10. In a telephone-exchange system, the
combinati on with a source of current at the ex-
change, of alimb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings of a
cut-off relay included in circuit with said sec-
ond limb, cord connecting apparatus for con-
necting sald line with another for conversa-
tion, and means whereby the connection of
said cord connecting apparatus with said line
causes an actuation of said cut-off relay to close
a circult in shunt of one winding of said cut-
off relay and said line-relay and to break the
connection between sald first limb and said
source of current.

11. In a telephone - exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line connect-
ed with one terminal of sald source of current,
a second limb of said line permanently con-
nected with the other terminal of sald source,
a line-relay and the two differential Wlndmﬁ's
of a cut-off relay permanently serially includ ed
in circuit with said second limb, cord connect-
ing apparatus for connecting said line with
another for conversation, :«md means whereby
the connection of said cord connecting appa-
ratus with said line causes an actuation of
said cut-off relay to close a low-resistance non-
inductive circuit in shunt of one winding of
said cut-off relay and said line-relay and to
brealk the connection between said first limb
and said source of current. |

12. In a telephone - exchange system, the
combination with a source of currentat the ex-
change, of a limb of a telephone-line connect-
ed w1th one terminal of said source of current,
a second limb of said line connected with the
other terminal of said source, a line-relay and
the two differential windings of a cut-ofl re-
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lay included in circuit with said second limb.
cord connecting apparatus for connecting said
line with another for conversation, and means
whereby the connection of said cord connect-
Ing apparatus with said line causes an actua-
tion of said cut-off relay to close a low-resist-
ance non-inductive circuit in shunt of one
winding of said cut-off relay and said line-re-
lay and to break the connection between said
first limb and said source of current.

13. In a telephone-exchange system, the
combination with a source of currentat the ex-
change, of a limb of a telephone-line connect-
ecl with one terminal of said source of current,
a second limb ot said line permanently con-
nected with*the other terminal of said source,
a line-relay and the two differential windings
of acut-off relay permanently serially included
1n circult with said second limb, cord connect-
Ing apparatus for connecting said line with
another for conversation, and means whereby
the connection of said cord connecting appa-
ratus with said line causes an actuation of said
cut-ofl’ relay to close a circuit in shunt of one
winding of said cut-off relay and said line-re-
lay and to break the connection between said
first [imb and said source of current.

14. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line connect-
ecl with one terminal of said source of current,
a second limb of said line connected with the
other terminal of said source, a line-relayand
the two ditferential windings of a cut-off relay
included 1n eircuit with said second limb, cord
connecting apparatus for connecting said line

with another for conversation, and means

whereby the connection of said cord connect-
g apparatus with said line causes an actua-
tion of said cut-off relay to close a aircuit in
shunt of one winding of said cut-off relay and
sald lme-relay and to break the connection
between said first limb and said source of cur-
rent.

15. In a telephone-exchange system. the
combination with a sourceof current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line perma-
nently connected with the other terminal of

said source, a line-relay and the two differen- |

tial windings of a cut-oft relay permanently
serially ineluded 1in circuit with said second
limb, cord connecting apparatus for connect-
ing sald line with another for conversation,
and means whereby the connection of said
cord connecting apparatus withsaid line closes
a circult of cecreased resistance through one
winding of said cut-off relay to cause an ac-
tuation of said cut-off relay to close a low-re-
sistance non-inductive circuit in shunt of one
winding ot said cut-off relay and said line-relay
and to break the connection between satd first
limb and said source of current.

16. In a telephone-exchange system, the

' combination with a source of current at the ex-
change, ot a limb of a telephone-line normally

connected with one terminal of said source of
current, a second limb of said line perma-
nently connected with the other terminal of
sald source, a line-relay and the two differen-
tlal windings of a cut-off relay permanently
serially included in circuit with said second
limb, cord connecting apparatus tfor connect-
ing said line with another for conversation,
and means whereby the connection of said
cord connecting apparatus with said line closes
a clrcult ot decreased resistance through one
winding of said cut-off relay to cause an ac-
tuation of said cut-off relay to close a cir-
cult in shunt of one winding of said cut-off
relay and said line-relay and to break the con-
nection between said first limb and said
source of current.

17. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two ditferential windings of a
cut-off relay permanently serially included in

circult with said second limb, cord connecting

apparatus for connecting sald line with an-
other for conversation, and means whereby
the connection of said cord connecting appa-
ratus with said line closesa circuit of decreased
resistance through one winding of said cut-off
relay to cause an actuation of said cut-off re-
lay to close a circuit in shunt of one winding
ot said cuat-off relay and said line-relay and
to brealt the connection between said first
Iimb and said source of current.

18. In a telephone-exchange system, the
combination with a source of currentat the ex-

change, ot a limb of a telephone-line normally

connected with one terminal of said source of
current, a second limb of said line perma-
nently connected with the other terminal of

sald source, a line-relay and the two differen-

tial windings of a cut-off relay serially in-
clucded 1n circuit with said second limb, cord
connecting apparatus for connecting said line
with another for conversation, and means
whereby the connection of said cord connect-
Ing apparatus with said line closes a cireuit of
decreased resistance throueh one winding of
sald cut-ofl relay to cause an actuation of said
cut-off relay to close a circuit in shunt of one
winding of said cut-off relay and said line-re-
lay and to break the connection between said

' first limb and said source of eurrent.

19. In a telephone-exchange system, the
combination with a source of currentatthe ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line perma-
nently connected with the other terminal of
said source, a line-relay and the two differen-
tial windings of a cut-off relay included in cir-
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apparatus for connecting said line with an-
other tor conversation, and means whereby
the connection of said cord connecting appara-
tus with said line closes a circuit of decreased
resistance through one winding of said cut-oft
relay to cause an actuation of said cut-off re-
lay to close a circuit in shunt of one winding
of said cut-off relay and said line-relay and to
break the connection between said first limb
and said source of current.

20. In a telephone-exchange system, the
combination with a source of currentat the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings ot acut-
off relay included in circuit with said second

limb, cord connecting apparatus for connect-

ing said line with another for con versation,and
means whereby the connection of said cord
connecting apparatus with said line closes &
circuit of decreased resistance through one
winding of said cut-off relay to cause an ac-
tuation of said cut- off relay to close a cir-
cuit in shunt of one winding of said cut-off
relay and said line-relay and to break the
connection between said first limb and said
source ot current. .

91. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line connected
with one terminal of said source of current, a
second limb of said line permanently connect-
ed with the other terminal of said source, a
line-relay and the two differential windings ot
a cut-off relay permanently serially included in
circuit with said second limb, cord connecting
apparatus for connecting said line with an-

other for conversation, and means whereby

the connection of said cord connecting appa-
ratus with said line closes a circuit of decreased
resistance through one winding of said cut-ofl
relay to cause an actuation of said cut-off re-
lay to close a low-resistance non-inductive cir-
cuit in shunt of one winding of said cut-oft
relay and said line-relay and to break the con-
nection between said first limb and said source

of current.
99. In a telephone -exchange system, the

- combination with asourceof currentat the ex-
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change, of a limb of a telephone-line connected
with one terminal of said source of carrent, a
second limb of said line connected with the
other terminal of said source, a line-relay and
the two differential windings of a cut-off relay

included in circuit with said second limb, cord |

connecting apparatus for connectingsaid line
with another for conversation, and means
whereby the connection ot said cord connect-
ing apparatus with said line closes a circuit of
decreased resistance through one winding of
said cut-off relay to cause an actuation of saic

cut-off relay to close a circuit in shunt of one

775,297

cuit with said second limb, cord connecting “winding of said cut-off relay and said line-

relay to break the connection between said

. first Himb and said source of current.

23. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line permanently
connected with the other terminal of said
source, a line-relay and the two differential
windings of a cut-off relay permanently se-

rially included in ecircuit with said second.

limb, a spring-jack having one contact per-
manently connected to said first limb of said
line and a second contact permanently con-
nected to the common terminal of the two

70

75

30

windines of said cut-off relay, cord connect- .

ing apparatus for connecting said line with

another for conversation, and means whereby
the connection of said cord connecting appa-
ratus with said line causes an actuation of said
cut-off relay to close a low-resistance non-in-
ductive circuit in shunt of one winding of
said cut-off relay and said line-relay and to
break the connection between said first limb
and sald source of current.

04. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of alimb of atelephone-linenormally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings of a
cut-off relay included in circuit with said sec-
ond limb, a spring-jack having one contact
permanently connected to said first limb of
said line and a second contact permanently con-
nected to the common terminal of the two
windings of said cut-off relay, cord connect-
ing apparatus for connecting said line with
another for conversation, and means whereby
the connection of said cord connecting appa-
ratus with said line causes an actuation of said
cut-off relay to close a low-resistance non-1n-
ductive cireuit in shunt of one winding of said
cut-off relay and said line-relay and to break
the connection between said first limb and said
source of current.

95. In a telephone-exchange system, the
combination with asource of current atthe ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line perma-
nently connected with the other terminal of
said source, a line-relay and the two differen-
tial windings of a cut-off relay permanently
serially included in circuit with said second
limb, a spring-jack having one contact perma-
nently connected to said first limb ot said line
and a second contact permanently connected
to the common terminal of the two windings
of said cut-off relay, cord connecting appa-
ratus for connecting sald line with another for
conversation, and means whereby the connec-
tion of said cord connecting apparatus with
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sald line causes an actuation of said cut-off re-

Im to close a eirenit in shunt of one w inding |

L't

sald cut-off relay and said line-relay and to
l.__).E.‘-Etllx the connection between said first limb
and said source of current.

26. In a telephone-exchange system,
combination with a source of current a
change,
connectul with one terminal of said source
of current, a second limb of said line con-
nected with the other terminal of said source,
a line-relay and the two differential wmdmos
of a cut-oft relay permanently serial
cluded 1n ecircuit with said second li
spring-jack having one contact permanently
connected to said Hrst limb of said line and a

the
t the ex-

second contact permanently connected to the :

common terminal of the two windines of said
cut-off relay, cord connecting apparatus for
connecting amd line with :;motll er for conver-
sation, .;m{l means whereby the connection of
said cord connecting apparatus with said line
auses an actmtlon of said cut-off relay to
(_1{}%0 a circuit in shunt of one winding of said
cut-off relay and said line-relay and to brealk
the connection between said frst limb and said
source ot current.
2¢. In a telephone-exchange system, the
combination with a source of current at the ex-
change. of a limb of a telephone-line normally
connected with one terminal of said source
of current, a second limb of said line perma-
nently connected with the other ter minal of
sald source, a line-relay and the two differ-
ential windings of a cut-off relay serially in-
cluded in circuit with said second limb, a
spring-Jack having one contact permanently
connected to said Arst limb of said line and a
second contact permanently connected to the
common terminalof the two windings of said
cut-oft relay. cord connecting apparatus for
connectine said line with a,nOl‘,hel for conversy-
tion, mm means whereby the connection of
sald cord connecting apparatus Wltl said line
CAUSes an autmtlon of said cut-off relay to
close a cireuit in shunt of one w inding of said
cut-off relay and said line-relay and to break
the connection between said first limb and said
murce of current.
In a telephone-exchange system, the
% mnhm..lt on with asource of current at t[lb CX-
chiange, of a limb of a telephone-line normally
connected with one terminal of said source
of current, a second limb of said line perma-
nvnth connected with the other terminal of
sald source, a line-relay and the two ditfer-
ential windings of a cut-off relay included in
clrenlt with %1{1 second limb, a spring-jack
having one contact permanently connected to
satd frst limb of said line and a second con-
tact permanently connected to the common
terminal of the two windings of said cut-off
relay, cord connecting apparatus for connect-
e sawd line with anothfer for conversation,

and means whereby the connection of S.cud,

of alimb of atelephone-line normally
change, of a limb of a telephone-line nov

mb, a |

Y 11- |

a — e— —r mr
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cord connecting .:11’11:-['uat11% with said e

auses an actuation of said cut-ofl relay to
close a cireuit in shunt (Jl one winding of said
cut-off relay and said line-relay and to brealk
the connection between said first limb and said
source ot current.

29. In a telephone - exchange system, the
combination with a source of current at the ex-

connected with one terminal of said source of
current, a second limb of said line conneeted
with the other terminal of said source, a line-
relay and the two ditferential windines of a
cut-off relay included in cireuit with said sec-
ond limb, a spring-jack having one co:
permanently connected to said
sald line and a second contact permancently
eonnected to the common terminal of the two
windings of said cut-off relay, cord connect-
Ing apparatus for connectine said line with
another for conversation, and means whe 31I'eDy
the connection of said cord connectine appa-
ratus with said line causes an actuation of said
cut-oft relay to close a c¢irenit in shunt of one
winding of said cut-oft relay and said line-
relay mtl to break the connection between said
fust limb and said source of current.

30. In a telephone - exchange system, the
combination witha source of current at thu eX-
change, of alimbof atelephone-line normally
comwcted with one terminal of said source ot
current, asecond limb of said line permanently
connected with the other terminal of said
source, a line-relay and the two differential
windings of a cut-off relay permanently se-
rially included in ecirenit with <aid second
limb, a spring-jack having one contact per-
manently connected to said fHrst limb of said
line and a second contact permanently con-

nected to the common terminal of the two
w1ndlngsufsmd cut-ofl relay, cord connecting
apparatus for connecting said line with an-
other for conversation, aml means whereby
the connection of said cord connecting appa-

ratus with satd line closes a cireuit of do-
creased resistance through one winding of
sald cut-off relay to cause an actuation of said
cut-off relay to close a low - resistance non-
inductive circuit in shunt of one winding of
sald cut-off relay and said line-relay and to
break the connection between said first limb
and said sowrce of current.

31. In a telephone - exchange system, the
combination with a source of current at tlw CX-
change, of a limb of a telephone-line normally
conneeted with one terminal of said source of
current, a second limb of said line permanently
connected with the other terminal of satd
source, a lme-relay and the two ditferential
windings of a cut-off relay permanently seri-
ally included in circuit with said second limb, a
spring-jack havine one contact permanently
connected to said first limb of said line and a
second contact permanently connected to the
common terminal ot the two windings of said

-

nally

htact
st limb of
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relay and the two di

cut-off relay, cord connecting apparatus for

connecting said line with another for conver-
sation, means whereby the connection of said
cord connecting apparatus with said line causes
an actuation of said cut-off relay to close a cir-
cuit in shunt of one winding of said cut-off re-
lay and said line-relay and to break the con-
nection between said first limb and said source

of current, and means whereby the connec-

tion of said cord connecting apparatus with
sald line closes a circult of decreased resist-

ance through one winding of said cut-ofi re-

lay to cause an actuation thereof.

32. In a telephone-exchange system, the
combination with a source of current at the ex-
change. of alimb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-

ferential windings of a
' relay permanently serially included in

.

cut-o

circuit with said second limb, a spring-jack

having one contact permanently connected to
said first imb of said lineand a second contact
permanently connected to the common termi-

nal of the two windings of said cut-off relay,

cord connecting apparatus for connecting sald
line with another for conversation, and means

whereby the connection of said cord connect-

ing apparatus with said line closes a circuit
of decreased resistance through one winding

of said cut-off relay to cause an actuation of

L

said cut-off relay to close a circuit in shunt ot
one winding of said cut-off relay and said line-
relay and to break the connection between said
first limb and said source of current.

33. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current.asecond limb of said line permanently
connected with the other terminal of said
source, a line-relay and the two differential

windings of a cut-off relay serially included
in circuit with said second limb, a spring-jack

having one contact permanently connected to
said first limb of said line and a second contact
permanently connected to the common termi-
nal of the two windings of said cut-off relay,
cord connecting apparatus for connecting said

line with another for conversation, and means

whereby the connection of said cord connect-
ing apparatus with said line closes a circuit ot
decreased resistance through one winding of
said cut-off relay to cause an actuation ot said
cut-off relay to close a circuit in shuntoti one
winding of said cut-off relay and said line-re-
lay and to break the connection between said
first limb and said source of current.

34. In a telephone-exchange system, the
combination with a source of currentat the ex-
change, ofalimb of atelephone-line normally
connected with one terminal of said source of
current.asecond limb of said line permanently

connected with the other terminal of said.

| source, a line-relay and the two d1
windings of a cut-off relay included 1n circuit

775,227

Terential

with said second limb, a spring-jack having
one contact permanently connected to said
first limb of said line and & second contact

permanently connected to the common termi-

nal of the two windings of said cut-off relay,
cord connecting apparatus for connecting said
line with another for conversation, and means
whereby the connection ot said cord connect-
ing apparatus withsaid line closes a circuit of

decreased resistance through one winding of

said cut-off relay to cause an actuation of said
cut-off relay to close a circuit in shunt of one
winding of said cut-off relay and said line-re-
lay and to break the connection between sald
Arst limb and said source of current.

35. In a telephone - exchange system, the
combination with a source of currentat the ex-
change. of alimb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings ot a
cut-off relay included in circuit with sald sec-

ond limb, a spring-jack having one contact

permanently connected to said first limb of
said line and a second contact permanently con-
nected to the common terminal of the two
windings of said cut-off relay, cord connect-
ing apparatus for connecting said line with an-
other for conversation, and means whereby
the connection of said cord connecting appa-
ratus with said line closesa circuitof decreased
resistance through one winding of said cut-off
relay to cause an actuation of said cut-ofl re-
lay to close a circuit in shunt ot one winding
of said cut-off relay and said line-relay and to
break the connection between said first limb
and said source of current.

36. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line connected
with one terminal of said source of current, a
second limb of said line permanently connect-
ed with the other terminal of said source, a
line-relay and two differential windings of &
cut-off relay permanently serially included 1n
circuit with said second limb, a spring-jack
having one contact permanently connected to
said first limb of said line and a second con-

tact permanently connected to the common

terminal of the two windings of said cut-off
relay, cord connecting apparatus for connect-
ing said line with another for conversation,
and means whereby the connection of said
cord connecting apparatus with said line closes
a circuit of decreased resistance through. one
winding of said cut-off relay to cause an actua-
tion of said cut-off relay to close a low-resist-
ance non-inductive circuit in shunt of one
winding of said cut-off relay and said line-re-
lay and to break the connection between said
first limb and said source of eurrent.

37. Tn a telephone-exchange system, the
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combination with a source of current at the ex-

change, of alimb ot a telephone-line connected .

with one terminal of said source of current, a
seconcd limb of said line connected with the
other terminal of said source, a line-relay and
the two cifferential windings of a cut-off re-
lay included 1in eircuit with said secontl limb,
a spring-jack having one contact permanently
connected to said first limb of said line and a
second contact permanently connected to the
common terminal of the two windings of said
cut-off relay, cord connecting apparatus for
connecting said line with another for conver-
sation, and means whereby the connection of
sald cord connecting apparatus with said line
closes a circuit of decreased resistance through
one winding of said cut-off relay to cause an
actuation of said cut-off relay to close a cir-
cutt 1n shunt of one winding of said cut-off
relay and said line-relay and to break the con-
nection between said first limb and said source
of current.

38. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of alimb of a telephone-line normally
connected with one terminal of said source ot
current, a second limb of saic line permanently
connected with the other terminal of said
source, a4 line-relay and the two differential
windingsofacut-off relay permanentlyserially
inciucded 1n circuit with sald second limbh. a
spring-jack having one contact connected to
saich first [imb of sald line and a second con-
tactand test-thimble connected to the common
terminal of the two windings of said cut-off
relay, cord connecting apparatus for connect-
ing sald line with another for conversation,
ancdd means whereby the connection of said
cord connecting apparatus with said line
causes an actuation of sald cut-off relay to
close a low-resistance non-inductive ¢

shunt of one winding of said cut-off relay and

sald line-relay to break the connection be-
tween sald first limb and said source of cur-

rent.

39. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb ot said line connected
with the other terminal of said source, aline-
relay and the two differential windings of a
cut-off relay included in circuit with said sec-
ond limb, a spring-jack havinge one contact
connected to said first limb of said line and a
second contact and test-thimble connected to
the common terminal of the two windings of
salcd cut-off relay, cord connecting apparatus
for connecting s.;ml line with mothm for con-
versation, and means whereby the connection
of said cord connecting apparatus with said
line causes an actuation of sald cut-off relay
to close a low-resistance non-inductive circuit
in shunt of one winding of said cut-off relay

'wuit n
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- tion of said cut-o

O

and said line-relay and to break the connec- 63

nection between said first Iimb and said source
of current.

40. In a telephone-exchange system, the
combination with a source of current at the ex-
change, ot a limb ot a telephone-line normally
connected with one terminal of said source of
current, asecond limb of said line permanently
connected with the other 1

terminal of sa
source, a line-relay and the two differential
windingsof acut-off relay permanently serially
included in eircuit with said second limb, a
spring-jack having one contact connected to
said first hhmb of said line and a second con-
tact and test-thimble connected to the common
terminal ot the two windings of said cut-off
relay, cord connecting apparatus for connect-
ing said line with another for conversation,
and means whereby the connection of said
corcd connecting apparatus with said line
causes an actuation of sald cut-off relay to
close a circuit in shunt of one winding of said
cut-off relay and said line-relay and to break
the connection between said Hrst limb and said
source of current.

41. In a telephone-exchange system, the
combilnation with a source of current at the ex-
change, of a limb of a telephone-line normally

connected with one terminal of said source of

current, a second hmb of said line connected

-with the other terminal of said source. a line-
relay and the two differential windings of a

cut-off relay permanently serially inc. lnded in
circult with said second limb, a spring-jack
having one contact connected to said first limb
of said line and a second contact and test-
thimble connected to the common ter minal of
the two windings of said cut-off relay, cord
connecting apparatus for connecting said line
with another for conversation, and means
whereby the connection of said cord connect-
Ing apparatus with said line causes an actua-
tion of said cut-off relay to close a circuit in
shunt of one winding of said cut-off relay and
said line-relay and to brealk the connection be-
tween said first imband said source of current.

42. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally

connected with one terminal of said source of -

current, a second limb of said line permanently
connected with the other terminal of said
source, a line-relay and the two differential
windings ot a cut-off relay serially included in
circult with said second limb, a spring-jack
having one contact connected to said first limb
of said line and a second contact and test-
thlmble connected to the common terminal of
the two windings of saild cut-off relay, cord
connecting apparatus for connecting said line
with another for conversation, and means
whereby the connection of said cord connect-

Ing apparatus with said line causes an actua-
relay to close a circuit in
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“shunt of one winding of said cut-o
said line-relay and to break the connection be-

_connected with one terminal

r 'l

1elcw andl

tween said first limb and said source of current.
43. In a telephone-exchange system, the

‘combination with a source of current at the ex-

change, of a limb of a telephone-line normally
of sald source of
current, asecond limb of said line permanently
connected with the other terminal of said

source, a line-relay and the two differential

windings of a cut-oft relay included 1n circuit

‘with said second limb, a spring-jack having
one contact connected to said first limb ot s:znd
line and a second contact and test-thimble

connected to the common terminal of the two
windings of said cut-o
ing apparatus for connecting said line with
‘Lnother for conversation, end means whereby

the connection of said cord connecting appa-

ratus with said line causes an actuation of said
cut-off relay to close a circuit in shunt ot one
winding of said cut-off relay and said line-re-
lay and to break the connection between said
first limb and said source of current.

44. In a telephone-exchange system, the
combination with a source of current at the ex-
change, of alimb of a telephone-line normally

connected with one terminal of said source of

current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings of a
cut-off relay included in circuit with Sdld sec-
ond limb, a spring-jack having one contact
connected to sald first limb of eald line and a

second contact and test-thimble connected to

the common terminal of the two windings of
said cut-off relay, cord connecting apparatus
for connecting said line with another for con-
versation, and means whereby the connec-
tion ot eeld cord connecting apparatus with
said line causes an actuation of said cut-off re-
lay to close a circuit in shunt of one winding
of said cut-off relay and said line-relay and to
break the connection between said first limb

- and aaid source of current.

45. In a telephone-exchange system, the

ecombination with a source of currentat the ex-

change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, asecond limb of said line permanently
connected with the other terminal of said
source, a line-relay rmnd the two differential
windings of a cut-off relay permanently se-
rially included in circuit with said second limb,
a, sprlna“-]ach having one contact connected to
said first limb of said line and a second con-

tact and test-thimble connected to the common

terminal of the two windings of said cut-of

relay, cord connecting apparatus for connect-

ing said line with anothex for conversation,
and means whereby the connection of ssnd

“cord connectingapparatus with said line closes

a circuit of decreased resistance through one
winding of said cut-off relay to cause an actu-
ation of said cut-off relay to close a low-re-

T relay, cord connect-

775,297

) cnetence non-induectiv e circuit in shunt ot one

relay and said line-re-

winding of said cut-of

- lay and to break the connection between said

Arst limb and said source of current.
46. In a telephone-exchange system, the
combination with a source of current at the ex-

change, of a limb of a telephone-line normally
connected with one terminal of said source of

current, a second limb of said line permanently
connected with the other terminal of said
source, a line-relay and the two differential
windings of a cut-off relay permanently se-
rially 1nc1uded in cirenit with said second limb,
a spring-jack having one contact connected 660
sald first limb of said line and a second con-
tact and test-thimble connected to the common
terminal of the two windings of said cut-off
relay. cord connecting apparatus for connect-
ing said line with a,nother for conversation,
and means wher eby the connection of Smd
cord connecting apparatus withsaid linecloses
a circult of decreased resistance thr ough one
winding of sald cut-off relay to cause anactu-
ation of said cut-off relay to close a circult in

shunt of one winding of said cut-off relay anc
said line-relay and to break the connection be-
tween said first limb and said source of cur-
rent.

47. In a telephone - exchange system, the
combination with asource of currentat the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with thc other terminal of said source, a line-
relay and the two differential windings of a
cut-off relay permanently serially included in
circuit with said second limb, a spring-jack
having one contact connected to said first limb
of Smd line and a second contact and test-thim-
ble connected to the common terminal of the
two windings of said cut-off relay, cord con-
necting apparatus for connecting said line with
another for conversation, and means whereby

the connection of said cord connecting appa-
- ratus with said line closes acircuit of decreased

resistance through one winding of said cut-
off relay to cause an actuation of said cut-oif
1ela,y to close a circuit in shunt of one wind-
ing of said cut-off relay and said line-relay and
to break the connection between said first limb
and sald source of current.

48. In a telephone - exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, asecond limb of saidline permanently
connected with the other terminal of said
source, a line-relay and the two differential
windings of a cut-off relay serially included in
circuit, with said second limb, a spring-jack
having one contact connected to said first limb
of eeld line and a second contact and test-thim-
ble connected to the common terminal of the
two windings of said cut-off relay, cord con-

nectingapparatus for connecting said line with
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another for conver ~:‘1t101“1, and means wher th
the connection of said cord connecting appa-
ratus with said line closes a cirenit of decreased
resistances through one winding of said cut-
i relay to cause an actuation of said cut-off
relay to close a cireuit in shunt of one wind-
Ing of said cut-off relay and said line-relay and

to break the connection between said first limb :

and said source of current.

49. In a telephone - exchange system, the
combination with asource of currentat the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, asecond limb of said line permanently
connected with the other terminal of saild
source, a lhne-relay and the two differential
windings of a cut-off relay included in circuit

withsald second limb, aspring-jack having one |

contact connected to said first limb of said line
and asecond contact and test-thimble connected
to the common terminal of the two windings of

sald cut-off
tot connecting said line with '"Lnothel for con-
versation, and means whereby the connection
of said cord connecting apparatus with said
line closes a circuit of decreased resistance
through one winding of said cut-off relay to
cause an actuation ot said cut-off relay to close

2 ulemt in shunt of one winding of said cut-

off relay and said line-relay and to breal the
connection between said frst limb and said
source of cmre—nt.

»0. In a telephone - exchange system, the
combination with a source of current at the ex-
change, of a limb of a telephone-line normally
connected with one terminal of said source of
current, a second limb of said line connected
with the other terminal of said source, a line-
relay and the two differential windings of a
cut-off relay included in circuit with said sec-
ond limb, a spring-jack having one contact
connectecd tosaid firstlimb of said line and a sec-
ond contact and test-thimble connected to the
common terminal of the two windings of said
cut-off relay, cord connecting apparatus for
connecting said line with another for conver-
sation, and means whereby the connection of
sald cord connecting apparatus with said line
closes a cireuit of decreased r esistance through
one winding of said cut-off relay to cause an
actuation of said cut-off relay to close a cir-
cult in shunt of one winding of said cut-off
relay and said line-relay and to break the con-
nection between saic first limb and said source
of current.

51. In a telephone-exchange system, the

combination with a source of current at the ex-

change, of a limb of a telephone-line connected
with onu terminal of said source of current, a
second limb of said line permanently connected
with the other terminal of said source, a line-
relay and the two differential windings of a
cut-off’ relay permanently serially included in
circult with said second limb, a spring-jack

having one contact connected to said first limb-

relay, cord connecting apparatus

- connectinge a

i

ot said line and a second contact and test-
thimble connected to the common terminal of
the two windings of said cut-off relay, cord
pparatus for connecting said line
with another for conv ersation, and means
whereby the connection of said cord connect-
ing apparatus with said line closes a cireuit of
dem eased resistance through one winding of
sald cut-off relay to cause an actuation of saic
cut-off relay to close a low-resistance non-in-
cluctive cireuit in shunt of one winding of said
cut-off relay and said line-relay and to breal
the connection between mul first limb and said
source ot current.

52. In a telephone-exchange system. the
combination with a source of current at the ex-
change, of a limb of a telephone-line connected
with one terminal of said source of current, a
second Iimb of said line connected with the
other terminal of said source, a line-relay and
the two differential windings of a cut-off' re-
lay included in circuit with said second limD,
a spring-jack having one contact connected to
sald first [imb of said line and a second con-
tact and test-thi

imble connected to the com-
mon terminal of the two windings of said cut-
off relay, cord connecting apparatus for con-
necting sald line with another for conversa-
tion, and means whereby the connection of
satd cord connecting apparatus with said line
closesa civcuit of decreased resistance through
one winding of said cut-off relay to cause an
actuation of said cut-off relay to close a cir-
cult 1n shunt of one winding of said cut-off re-
lay and said line-relay and to breal the con-
nection between said fivst limb and said source
of current.

53. In a telephone-exchange syvstem, the
combination with a source of current at the ex-
change, one of whose terminalsis permanently
connected to ground, of a limb of a telephone-
line nor 111.:1113? connected with the grounded
terminal of said source of current, a second
limb of said line permanently connected with
the other terminal of said source of current,
a line-relay and the two differential wmdmtu
of a cut-off relay permanently serially in-
cluded in circuit with said second limb, cord
connecting apparatus for connecting said line
with .smothel for conversation, a test-thimble
permanently connected to said first line-limb,
and means whereby the connection of. &md
cord connecting apparatus with said line causes
an actuation of said cut-off relay to close a
low-resistance circuit in shunt of one wind-
ing of said cut-off relay and to break the con-
nection between said first limb and said source
of current.

54. In a telephone-exchange system, the
combination with a source of eurrent at le X -
change, of a telephone- line extending by its
limbs to the central exc hange, a differential
cut-off relay included serially in one limb of
said hne.. a line-relay normally included se-
rially in said limb with said cut-oft relay, two

i
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said cut-o
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armatures for said cut-off relay, the other limb

of said line normally including one of said |

armatures, cord connecting apparatus at the
central exchange, and means upon connection
of said cord connecting apparatus with said
line for causing attraction of said cut-off-re-
lay armatures to open said other Iimb and to

establish a shunt-circuit about said line-reiay

whereby said line-relay becomes inert.

55. In a telephone - exchange system, the
combination with a central exchange, of a
source of current at the exchange, a line lead-

ing from a substation to said exchange, a dif--

ferential cut-off relay permanently serially -
cluded in one limb of said line, armatures for
¥relay, aline-relay normally serially

included in said limb with said line-relay, one |
of said armatures being normally serially in-
cluded in the other. limb, a spring-jack con-

775,297

" tact normally connected with the first limb

through one of said differential windings and
through the winding of said line-relay, cord
connecting apparatus at the central exchange,
and means upon connection ot said cord con-
necting apparatus with said line for causing

mttraction of said cut-off-relay armatures, one

armature serving to establish a shunt-circuit
about said line-relay and to connect said jack-
contact directly with said line-limb, and the
other armature serving to open said other
limb. o

In witness whereof I hereunto subscribe my
name this 5th day of February, A. D. 1908.

HARRY G. WEBSTER.

Witnesses:
Lyxx A. WinLrawms,
HarveEYy L. HANSON.
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