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Be it known that I, Harry G. WEBSTER, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Il}i-
nois, have invented a certain new and useful
hone-Exchange Sys-
tems, of which the following is a ful , clear;
concise, and exact description, reference be-

L]

ing had to the accompanying drawing, form-

ingi{a,pa,rt of this specification.

y 1nvention relates to telephone-ex-
change systems, and
adapted for use 1n

1s particularly well
conjunction with systems

-employing a multiple switchboard at the cen-

tral exchange and & common source of cur-

 rent located at the central exchange adapted

- to the telephone-

20

to supply both signaling and talking currents

ines leading to subscribers’

substations.

The principal objects of my -im%ention are

»

to provide a system employing what may be

“known as 'a ““two-wire. multiple circuit’’—

30

which is

that is, aswitchbbard-circuit 1in which there
are but two jack-contacts and but two wires

or conductors led to each line-jack to pro-
vide a system in which both of the jack-con-

tacts ‘are Permanently connected with the

telephone-line imbs, but 1n which the actua-
tion of the cut-off relay is prevented by a nor-
mal short circuit of a cut-ofl-relay winding
normally and preferably perma-

nently connected in circuit with a telephone-
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tem in which the

- nal or line-relay. The other line-limb
mally includes one winding of a cut-off relay,

line limb; and to provide a system in which |

the testing-contacts of the line-jacks are nor-
mally directly connected with the ground,
whereby any inductive or static disturbances
may not mterfere with the proper operation
the busy-test circuit employed. -

- Other objects of my
once apparent to those skilled in the art.

In general, my invention provides a sys-
telephone-line limbs are
each connected with opposite terminals of
the common source of current located at the
central exchange. One of the line-limbs in-
cludes in its circuit the winding of a line-sig-
nor-

this winding, however, being ,
cireuited through a Jow-resistance shunt, this
shunt being closed by the normal back con-
tact of an armature of the cut-off ‘relay.

normally short-

The insertion of the plug of an operator’s | which in.many systems of the prior art fre-

| windi
tacts o

subscriber’s substation.

Invention will be-at
| desirable

serves to close a circuit through a second

cumulatively-wound winding of the cut-off
relay, whereby the cut-off relay is actuated
| to cause the attraction of its armatures, the
attraction of one of the armatures serving to

destroy the control of the line-signal by the
switching apparatus installed at the sub-
scriber’s sub

nuity of the low-resistance circuit in shunt of
the first winding of said cut-off-relay, and
upon reaching its front contact to close g

| low-resistance shunt-circuit about the'secondf
7 of the cut-off relay, whereby the con-
the line-jacks are both connected di-

rectly with the telephone-line limbs

through
circuits which are

entirely non-inductive.

Thus an entirely non-inductive pathisafford-
telephone-line jacks and the
The necessary im-

ed between the

pedance to prevent the short-circuiting  of
volce-currents through the source of current
or common battery at the central station 1S
provided for one line-limb by the permanent

inclusion of the line-signal, which may desir-

ably take the form of a line-relay adapted to
control a local circuit through a line-signal-
ing lamp, _
the saic{J first winding of the cut-off relay, it
being remembered that upon the establish-
ment of a connection between the cord con-
necting apparatus and the telephone-line the

| cord ,connecting' circuit within a line-jack
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substation, and the attraction of the
other armature serving to break the contj-
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and for the other line-limb through

85.

low-resistance and non-inductive cireuit in

'shunt of -this winding is oEened, whereupon

the battery-current must be supplied to the

substation a,p?a,mtus through a winding of o
elay. Any suitable cord con-
aratus may be employed, andany

the CUt-Oﬂ r
necting ap
usy-test circuit may be applied

thereto. ~ In connection with the test-circuit

‘employed it mayv be noted that one terminal

of the common battery at the central ex-
thange is connected with the ground. One

of the contacts of the line-jacks, which may

also serve as the test-thimble for testing the
condition of a line, is normally connected

Qo

ico

througha winding of the cut-off relay with the o

grounded terminal of the common battery.
The grounded connection of the test-thimble

due to inductive or static ‘disturbances,

a

prevents variations in the potential thereof,

10§




quently cause the false operation of the busy- |

test eircuits employed. ,
My invention will be readily understood

- by reference to the accompanying drawing,
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- circult the winding of a line-si
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“ed terminal of the common battery

diagrammatically illustrating a system, con-
structéd in accordance therewith.

At each of the substations A and B, I have
1llustrated the usual subscriber’s substation
apparatus, comprising a switch-hook 1,
which when in its normal depressed condi-
tion, due to the weight of the receiver 2, serves
to connect between the line-limbs 3 and 4
the call-bell 5 and the serially-connected con-

~denser 6. When the receiver 2 is removed

from the switch-hook 1, a conductively con-
tinuous circuit between the line-limbs is
closed through the transinitter 7 and the pri-
mary 8 of an induction-coil whese secondary
9 1s connected with thereceiver 2. The line-

limbs. 3 and 4 lead to the tentral station, |

where they are connected each with g termi-

nal of the common battery 10. The line-

limb 4 permanently serially includes in its
| e-signal or line-
relay 11, whose armature 12 when in its for-
ward attracted position normally closes a
local circuit through the line signaling-lamp
13, the continuity of this local circuit, how-
ever, being further controlled by the arma-
ture 14 of a cut-off relay 15, a winding 16 of

which is normally included in the circuit be-

tween the line-limb 3 and the positive ground-
10. A
second armature 17 of the cut-off relay 15
serves when in its noriral retracted position
to close.a low-resistance shunt-circuit about

the winding 16, whereby the line-limb 8 is

normally directly connected with the posi-

tive grounded pole of the common battery 10
through a circuit including the armature 17, |

1ts back contact 18, and the conductor 19.
When in its forward attracted position, the
armature 17 and its front contact 20 serve to
directly connect the line-limb 3 with the
sleeve-contacts 21 21 of the answering-jack
22 and the line-calling jacks 23 23, the tip-con-
tacts 24 24 of these Jacks being preferably
permanently connected with the line-limb 4,
as shown. ' o

The Opemtoi's cord connecting apparatus

for connecting one substation with another

for conversation comprises an answering-
plug 25 and. & calling-plug 26, whose tip-con-
tacts 27 and 28 may be connected by the tip-
strand 29, whose conductive continuity is
imterrupted by the serially-conneeted con-
denser 30. The sleeve-contacts 31 and 32

are connected by means of a sleeve-strand

33. ~ The supervisory relays 34 and 35 are

each connected between the negative pole of -
the common battery 10 and the tip-strand .

29, one ‘on either side of the condeaser 30.
The armatures 36 and 37 of these supervisory
relays serve when in their normal unattracted
positions to respectively close a local illumi-

835,047

nating-circuit through the supervisbr’y si%

naling-lamps 38 and 39, the circuit through’
‘these lamps, however, bein

trolled by the armature 40 of a controlling-

relay 41, which is connected between the
negative pole of the battery 10 and the sleeve-
strand 33.
position, the armature 40, in conjunction
with its front contact 42, serves to connect
the negative pole of the common battery 10
with the armatures 36 and 37.

The usual listening-key 43 is provided, by

means of a manipulation of which the opera--

tor may connect her telephone set 44,
through a serially-connected condenser 45,
mto a bridged relation with the cord-circuit.

When i its forward attracted

further con-
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A test-winding 46, inductively related to the

induction-coil of the operator’s telephone set,
1s connected between the contact 47 and the
positive grounded pole of the common bat-

tery 10. The ringing-key 48 when manipu-

lated in the nmanner well understood by those

skilled in the art serves to connect the ter-
ininals of tne alternating-current generator

49 with the cord-strands leading to the call-
ing-plug. 26.

The operation of my improved system
may be described as follows: A subscriber at

90

substation A, desiring a telephonic connec-.

tion with soine other subscriber, such as the
subscriber located at substation B, removes

his receiver 2 from its switch-hook 1, where-
upon the switch-hook assumes the position
shown 1n the drawing, thereby closing a con-
ductively continuous circuit, which may be
traced as foilows: from the negative pole of
the. common battery 10 through the line-
relay 11, the line-limb 4, switch-hook 1, pri-
mary winding 8, transmitter 7, line-limb 3,
armature 17, contact 18, and conductor 19:-to
the positive grounded pole of the common
battery 10. Current flowing through this
circuit causes an, actuation of the line-signal
11, whereby the attraction of the armature
12 serves to close a local circuit through the
line-signaling lamp 13, thereby causing the
llumination thereof to notify the. operator
that a connection with some other telephone-
line 1s desired.  In addition to the circuit
traced from the line-limb 3 through the ar-
mature 17 and its back contact 18 to the
positive pole of the battery there is also a

circult through the winding 16 of the cut-off .

relay 15; but this circuit is of comparatively
high resistance, and sufficient current cannot
be torced through this winding to cause. the
attraction of the cut-off-relay armatures 14

and 17. The. operator at the central ex-

change answers the signal caused by the 1llu-
mination of the lamp 13 by inserting the
answering-plug 25 of her cord-circuit within

the answering-jack 22.  This causes the

closure of a circuit which: may be traced as

05
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follows: from the negative pole of the com-

mon bajtery 10 through the winding of the

130



“contact 21 of the
-the winding 51

10

- ever, the flow of current throug

I3

- & circutt which may be
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‘& low-resistance c: |
off-relay winding 51, whereby the jack-con-
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supervisory controlling-relay 41, the sleeve-
strand 33, the sleeve-contact 31, the _
jack 22, the conductor 50,

-of the cut-off relay
thence "through

conductor 19 to the positive pole of the
battery 10. The consequent energization
of the cut-off relay causes the attraction

of the armatures 14 and 17. The attrac-

tion of the armature 17, however, from its
back contact 18 serves to break the circuit

How- |

Just traced through the windin
this wind-
Ing 1s maintained for a, short interval through

' traced through the
winding 51, the winding 16, and thence to
the positive pole of the battery 10. - The ar-
mature 17 upon reaching. its front contact
20

circuit being traced from the Jack-contact 21
through the conductor o0, the contact 20,
the armature 17 , the conductor 52, and
thence, as before, through the cut-off-relay

Windinfllﬁ to the positive pole of the battery
1 off relay

10. This actuation of the cut
serves, first, by the attraction of its

".

armature

14 to destroy the control of the hine - signal

by the hook-switch-at the subscriber’s sub-

station; second, to break the continuity of

the low-resistance circuit in shunt of the cut-
off-relay winding 16, and, third, to connect
circuit in shunt of the cut-

tact 21 is connected through a non-inductive

~circuit directly with the line-limb 3. It will

~ bé seen that under normal _
the armature 17 1n connection with its back

40
- through

45

- turbances likely to
the busy-test a
closure  of the hereinbefore-traced circuits
- through the Supervisory

50

~at the zero potential of

"causes the attraction of its

conditions’ with

contact 18 there is a grounded connection
with the sleeve-contacts of the line-jacks.
These contacts are thus normaily maintained
' the earth and are
from inductive and static dis-
affect’ the operation of
pparatus employed. - The

therefore free

controlling-relay 41
Armature 42,

. whereupon the llluminating-circuit for the

6o

- through
~tip-contact 24, the line-limb

closed.

‘relay 34,
- zation of the relay 34, the circuit
this relay being traced as follows:

supervisory signaling-lamps _
The armature 37 is for the present
not attracted by its relay-m et, where-
upon a circuit is closed through the super-

visory signaling-lamp 39 to cause its illumi-
ervisory

38 and 39 is

nation. The armatirre 36 of the sy
however, is attracted. by the
through
from the

ole of the common battery 10
the relay 34, the tip-strand 29, the
tip-contact, 27 of the answermg-plug 25, the
' 4, the switch-

negative

hook I, the primary coil 8 , the

the conductor 52 and the
“armature 17 to ‘back contact 18, and the

serves to close a low-resistance circuit in:
shunt of the winding 15, this low-resistance.

e Bﬂﬂl’glf -

| manipulates
her telephone set in bridge of the cord-cir--
communication with the sub--
scriber at substation A ascertains the num-
‘ber of the subscriber’s substation with which

|

| click
the windings of the cut-off relay | thereby indicati

test-windin

uent attraction of the armature 36 p

back to the ‘positive grounded
pole of the common battery 10. The, conse-

the illumination of the supervisory signaling- -~

=

lamp 38. .
tion. between her cord-circuit and the tele
phone-line to substation
her listening-key 43 to connect

cuit and by

the tip-contact 28 of her calling - plug
26 to the sleeve-contact 21 of g line-jack 23,

assoclated with the
this line is already in
erator at some other position on the niulti

switchboard has inserted the plug of a simi-
lar cord-circuit within any one of the line-
Jacks, the application of the test-contact 28
to the sleeve-contact 21 of such
will cause the closure of g circuit,

which may
be traced

as follows: from the

46, the contact

spring of the listening-k

thus establishing connec-

line to substation B. If
use and some other 0]13-
e

a busy line

A the operato. (_,

s

go . -

positive
| grounded pole of the battery 10 through the
47, the upper
ey 43, the sleeve-
strand 29, leading to the contact 28, the
sleeve-contact 21, the sleeve-contact 32 of

05

some other cord-circuit, the sleeve-strand 33

of the corresponding cord-circuit, and the
corresponding superviso

41 to the negative pole of the common bat-

tery 10. The momentary closure of such a

controlling-relay.

100

circuit through the test-winding 46 causes a

In the operator’s telephone-receiver,

1s1n use. If at the time of making the busy
test the subscriber at substation B has re-
moved his teler

hook, but his line-signal has not as yet been
answered by the insertion of g
‘the answering-jack, the test-circuit may be
traced from - the testing-tip contact 28
through the conductor 50,
the cut-off relay, line-limb 3, transmitter 7,
Pprimary coil 8, switch-hook 1, line-limb . 4,

| and line-relay 11' to the negative pole of the
| common battery 10. '

_ I This circuit, as well as
that previously traced,

| the operator’s telephone-receiver to give her

|

| the grounded

transmitter 7, | with this normal

the characteristic busy-testsignal. Iftheline .

*

In use, no current will
through the test-wi nding

to substation B is not
‘be caused to flow

to ner that the tested line

hone-receiver from the switch-

plug within

105

Il

the winding 51 of

115

. J ‘3. ' a )
will produce a clickin  ~
I20 -

46, for the reason that the test-contacts 21 of

the line-jacks
terminal

also connected. The fact that the test-con-

| tacts 21 of the line-jacks are thus provided
ground connection prevents

are normally connected with
_ ] of the common bat--
| tery 10, with which the test-winding 46 is

'[23

130
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the false ropera,tion of the busy-test circuit | 1t will be apparent to those skilled in the art

due to inductive or static disturbances of the
potential of the test-contacts of the lne-
jacks. The operator finding that the line to
substation B 1s not in use inserts her calling-

- plug within a calling-jack 23 and manipulates

[O

her ringing-key 48 to connect the terminals

of the generator 49 with the line-limbs lead--

ing to the call-bell at substation B. The
subseriber at substation B in answering the

- signal removes his receiver from the switch-
hook 1, whereupon a conductively continu-

T5
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ous circuit is closed between the line-hmbs 3
and 4, thereby causing the closure of a cir-
cuit through the supervisory relay 35, where-

upon the armature 37 1s attracted to cause |

the extinguishment of the lamp 39. The re-
moval of the receiver at substation B from
its switch-hook will not cause the illumina-

‘tion of the corresponding line signaling-lamp
13, due to the armature 12 of the line-relay
- 11, for the reason that the insertion of the .

- calling-plug 26 within the line-jack’ 23 will

have caused the actuation of the cut-off relay
15 by a circuit which may be traced through

‘the relav-winding as follows: from the nega-

tive pole of the battery 10 through the super-
visory controlling-relay 41, the sleeve-strand
33, leading to the sleeve-contact 32, the
sleeve-contact 21 of the jack 23, the conduc-

tor 50, the winding 51 of the cut-off relay, and

the winding 16 thereof to the positive pole of
the battery 10. The flow of current through
this circuit will cause the energization of t%e
cut-off relay 15, whereupon its armatures 14
and 17 will be attracted, the attraction of the
armature 14, as previously described, serving
to destroy the substation control of the line-
signal, and the attraction of the armature 17
serving to break the.continuity of the low-
resistance shunt about the winding 16 and to

close’ a low-resistance circuit in shunt of the

winding 51 of the cut-off relay. The tele-
phonic connection between the hinesleading to

substations A and B being thus established, |

thesubscribersmay converse with one another
over a circuit containing but the single relay-
contact between the armature 17 and the con-
tact 20. Upon having finished the conversa-
tion, either subscriber upon replacing his re-

. ceiver upon the switch-hook breaks the con-

tinuity of the conductive. circuit previously
traced through the assoclated supervisory re-

“lay, whereupon the supervisory-relay arma-

55

ture is retracted into its normal position, thus

~ closing a circuit through the associated super-

~bo

visory signaling-lamp to notify the cenfral-

station operator of the desired disconnection.
The operator thereupon removes the cord-
circuit plugs from the jacks, whereupon the
cut-off-relay armatures are refracted into
their normal position, thus restoring the ap-
paratus to its normal condition '

- 'While I have heremn shown an(i' des_cribed

- 3

that many modifications may be employed

without departing from the spirit thereof.
I donot, therefore, wish to limit myself to the
precise disclosure herein set forth; but,
Having described my invention, I claim as
new and desire to’secure by Letters Patent—
- 1. In a telephone-exchange system, the
combination with a telephone-line extending
by its llmbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive
continuity of an electrical path between said
line-limbs, a source of current at the ex-

‘change for supplying talking and signaling

currents to said line, said line-limbs'being
permanently connected each to an oi)pomte
terminal of said source of current, a line-re-

lay permanently serially included in one of

sald line-limbs, a line-signal controlled by
sald relay, a cut-off relay having a winding

ermanently serially included in the second
ﬁne—limb , a normally closed low-resistance
path in shunt of said winding of said cut-off
relay, a line-jack having a contact perma-
nently connected with one of said hne-limbs,
cord connecting apparatus for connecting
sald hne with another. for conversation, a

second cumulative winding for said cut-off
relay, and means whereby the connection of

sald cord connecting apparatus with said

line causes the closure of an electric circuit
through said second winding of the cut-off
relay to cause an actuation thereof to destroy
the substation control of said line-signal and
to break the continuity of the low-resistance
path in shunt of said first winding of said
cut-oil relay. _ '

2. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive
cantinuity of an electrical path between said
line-limbs; a source of current at the ex-
change for supplying talking and signaling
currents to said line, said line-limbs being

connected each to an opposite terminal o1

sald source of current, a lime-relay perma-
nently serially included in one of said hne-
limbs, a line-signal controlled by said relay,
a cut-off relay having a winding permanently
serially included in the second line-limb, s
normally closed low-resistance path 1n shunt
of said winding of said cut-off relay, a line-
jack having a contact permanently con-

nected with each of said line-limbs, cord

connecting apparatus for connecting said

line with another for conversation, a second
.cumulative winding for sald cut-ofi relay,

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

causes the closure of an electric circult

70
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through said second winding of the cut-off

65 one preferred embodiment, of my invention, | relay to cause an actuation thereof to destroy 130
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path in shunt of said first winding of said cut-
off relay. ' e
3. In a telephone-exchange . system, the

combination with a telephone-line extending

by its limbs from a substation to an ex.
change; of switching apparatus at the sub-

-station adapted to control the conductive
10

continuity of an electrical path between said
line-limbs, & source of current at the ex-

- change for supplying talking and signaling
currents to said line, said line-limbs being
‘permanently connected each to an o posite
‘terminal of said source of current, a F

11e-re-

_ laf serially included in one of said linie-limbs,
- all

20

25

10

ne-signal controlled by said relay, a cut-

off relay having a winding permanently se-

L)
|

- nally ineluded in the second line-limb, a nor-
mally closed low-resistance path in shunt of
sald winding of said cut-off relay, a line-jack
having a contact permanently connected
~with each of said line-limbs, cord connecting

apparatus for connecting said line with an-
other for conversation, a second cumulative
winding for said cut-off relay, and means

whereby the connection of sald cord con- |
‘necting apparatus with said line causes the
closure of an electric circuit through said sec-
ond winding of the cut-off relay to cause an
actuation thereof to destroy the substation
~control of said line-signal and to break the.

. continuity of the low-resistance path in shunt

35 , |
‘combination with a telephone-line extending
-by its limbs from a substation to an ex.

4c

45

55

of said first winding of said cut-off relay.
4. In a telephone-exchange system, the

change, of switching apparatus at the sub-
station adapted to control the conductjve

continuity of an electrical path between said
line-limbs, a source of current at the ex-
change for supplying talking and signaling
currents to said line, said line-limbs being
permanently connected each to an o posite

terminal of said source of current, a line-re-
lay permanently serially included in one of
sald line-limbs, a line-signal controlled by

sald relay, a cut-off rela?r having a winding
Fermanently seriall uded 1n the second
1

Ine
line-himb, a normaﬁv closed low-resistance
- path in shunt of said winding of said cut-off
‘relay, aline-jack having a contact connected
‘with each of said line-limbs, cord connecting
apparatus for connecting said line with an-

Y

other for conversation, a second cumulative

winding for said cut-off relay, and means

- whereby the connection of said cord connect-

ing apparatus with said line causes the clo-

_sure of an electric circuit through said second
60

winding of the cut-off relay to cause an actua-~
tion thereof to destroy the substation control

of said line-signal and to break the continuity

- of thelow-resistance path in shunt of said first

65

~winding of said cut-off relav.

- 9. In a telephone—-e)wha“nge'r system, the

|

j

‘the substation control of said l'ine—Signal and | combination with a telephone-line extending
to break the continuity of the low-resistance | by .its Lmbs from a substation to an.ex-

-change, of switching apparatus at the sub-
station adapted -to control the conductive
continuity of an electrical path between said 70
line-limbs, a source of current at the ex-
change for supplying talking and signaling
currents to said line, said line-limbs being
connected each to an opposite terminal of _
sald source of current, a line-relay serially 7s

' included in one of said line-limbs, a line-sig-

nal controlled by said relay, a cut-off relay
having a winding permanently serially in-
cluded in the second line-limb, a normally
closed low-resistance path ‘in shunt of said 8o
winding of said cut-off relay, a Iine-jack hav-
Ing a contact permenently connected with
each of said line-limbs, cord connecting ap-

aratus for connecting said line with another

or conversation, a second cumulative wind- 8 5
Ing for said cut-off relay free from current-
disconnected. from the line, and means
‘whereby the connection of said cord connect- |
Ing apparatus with said line causes the clo- e
sure of an electric circuit through said second =
winding of the cut-off relay to cause an ac-
tuation thereof to destroy the substation
control of 'said line-signal and to break the
continuity of the low-resistance path in ¢s -
shlunt of said first winding of said cut-off
relay. | | S o
6. In a telephone-exchange system, the
combination with a telephone-line extending

by its limbs from a substation to an ex- 100
‘chanige, of switching apparatus at the substa-
tion adapted to control the conductive con-
tinuity of an electrical path between said
line-limbs, a source of current at the ex-
change for supplying talking and signaling roc
currents to said lire, said line-limbs being
connected each to an opposite terminal of
sald source of current, a line-relay perma-
‘nently serially included in one of said line- |
limbs, a line-signal controlled by said relay, rie |
a cut-ofl relay having a winding serially in-
cluded in the second line-limb, a normally
closed low-resistance path in shunt of said |
winding of said cut-off relay, a line-jack hav-

Ing & contact permanently connected with 115
each of said line-limbs, cord connecting ap- -
Faratvs for connecting said line with another

or conversation, a second cumulative wind-

Hlow when the cord connecting apparatus is

| Ing for said cut-off reley, and means whereby

the connection of said cord connecting appa- 1zo
ratus with said line causes the closure of an |
electric circuit through said second winding
of the cut-off relay to cause an actuation
thereof to destroy the substation control of
sald line-signal and to breask the continuity rzg -

of the low-resistance path in shunt of said
first winding of said cut-off relay. | |
- 7. In a telephone-exchange system, the .
combination with a telephone-line extending

by its limbs from a substation to. an ex.. 130
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 change, of switching apparatus at the sub- |
~ station adapted to control the conductive
continuity of an electrical path between said
“line-limbs, ‘a source of current at the ex-
s change for supplying talking and signaling
currents to said line, said line-limbs being
permanently connected each to an opposite
terminal of said source of current, a lie-re-
lay serially included in one of said line-limbs,
1o a line-signal controlled by said relay, a cut-
off relay having a winding serially mcluced
in the second %ine—limb, a normally closed
low-resistance path in shunt of said winding
of said cut-off relay, a line-jack having a con-
(g tact permanently connected with each of said
line-limbs, cord connecting apparatus for
‘connecting said line with another for con-
‘versation, a second cumulative winding for
said cut-off ‘relay, and means whereby the
20 connection of said cord connecting appara-
tus with said line causes the closure of an
~electric circuit through said second winding
of the cut-off relay to cause an actuation
thereof to destroy the substation control of
25 said line:signal and to break the continvaty
of the low-resistance path in shunt of said
first winding of said cut-off relay.
8. In a telephone-exchange system, the
combination with a telephone-line extencing |
30 bﬂ' its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive
continuity of an electrical path between said
~ line:limbs, a source of current af the ex-
- 35 change for supplying talking and signaling
currents to said line, said line-limbs being
connected each to an opposite terminal of
said source of current, a line-relay serially
included in one of said line-limbs, a line-sig-
40 nal controlled by said line-relay, a cut-off re-
lay having & winding serially included in the
second line-limb, a normally closed low-re-
“sistance path in shunt of said winding of said
~cut-off relay, a line-jack having a contact
45 Perm&_nently connected with each of said
line-limbs, cord connecting apparatus for con-
necting said line with another for tonversa-
" ‘tion, a second cumulative winding for said
cut-off relay free from current-flow when the
‘50 cord connecting apparatus is disconnected
~ from the line, and means whereby the con-
nection of said -cord connecting apparatus
with said line causes the closure of an elec-
tric circuit through said second winding of
55 the cut-off relay to cause an actuation there-
of to destroy the substation control of szid
line-signal and to break the continuity of the
~ low-resistance path in shunt of said first
winding of said cut-off relay.
60 9. In a_telephone-exchange system, the
eombination with a telephone-line extending
| bga. its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive

65 continuity of an electrical path between said |

line-limbs, a source of current at theexchange
for supplying talking and signaling currents

‘to said line, said line-limbs being permanently

connected each to an opposite terminal of
said source of current, a line-relay serally
included in one of said line-limbs, a line-signal
controlled by said line-relay, a cut-off relay
having a winding serially included 1n the sec-
ond line-limb, a normally closed low-resist-
ance path in shunt of said winding of said
cut-off relay, a line-jack having a contact
connected with each of said line-limbs, cord
connecting apparatus for connecting said
line with another for conversation, & second
cumulative winding for said cut - off relay,

and means whereby the connection of said

cord connecting apparatus with said hne
causes the closure of an electric circult
through said second winding of the cut-ofl
relay to cause an actuation thereof to destroy
the substation control of said line - signal
and to break the continuity of the low-re-
sistance path in shunt of said first winding
of said cut-oft relay.

10. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from a substation to an exchange,
0%7 switching apparatus at the substation
adapted to control the conductive conti-
nuity of an electrical path between said line-
limbs, & source of current at the exchange
for supplying talking and signaling currents
to said line, said line-limbs being connected
each to an opposite terminal of said source
of current, a line-relay permanently serially
included in one of said line-limbs, a line-sig-
nal controlled by said line-relay, a cut-off re-
lay having a winding permanently serally
included in the second line-limb, a normally
closed low-resistance path in shunt of said
winding of said cut-off relay, a line-i' ack hav-
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ing a contact connected with each of said

line-limbs, cord connecting apparatus for con-
necting said line with another for conversa-
tion, a second cumulative winding for said
cut-off relay, and means whereby the con-
nection of said cord connecting apparatus

‘with said line causes the closure of an elec-

tric circuit through said second winding of the
cut-off relay to cause an actuation thereof
to destroy the substation control of said hine-
signal and to break the continuity of the low-
resistance path in shunt of said first winding
of said cut-off relay.

“11. In a telephone-exchange system, the
combination with a telephone-line extending

by its limbs from a substation to an ex-

change, of switching apparatus at the sub-
station adapted to control the conductive
continuity of an electrical path between said
line-limbs, a source of current at the ex-
change for supplying talking and signalng
currents to said line, said line-limbs being
connected each to an opposite terminal of
said source of current, a line-reloy sorially

IIC

11t

I 2¢

12

13



- lay having a winding
“1ncluded in the second
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included in one of said line-limbs, a linle—'-ssig'-lq serially

nal controlled by said line-relay, a cut-off re-
permanently serially
line-limb, a normally
closed low-resistance path in shunt of said
winding of said cut-off
iIng a contact connected

with each of said

line-limbs, cord connecting apparatus for

connecting said line with another for con- |
versation, a second cumulative winding for
-said cut-off relay free from current-flow when

- the cord connecting apparatus is disconnect-

~ed from the line, ar
~connection of said cord

s

20

- continuity of an electrical path between said |

tric circuit through' said
the cut-off relay to cause %
~ of to destroy the substation control of said |

b

and means whereby the
connecting apparatus
with said line causes the closure of an elec-
' second winding of

an actuation there-

hne-signal and to break the continuity of the

low-resistance path in shunt of said first

winding of said cut-off relay.. - -
12. In a telephone-exchange system, the

combination with a telephone-line extending
substation to an ex-

its limbs from a
change, of switching apparatus at the sub-

station adapted to control the conductive

- hne-limbs, a source of current at the ex-

.39

change for supplying talking and signaling
currents to said line, said line-limbs being
connected each to an opposite terminal of

- said source of current, a line-relay perma-

33

nently serially included _ .
Iimbs, a line-signal controlled by said line-
relay, a cut-off relay having a winding se-
rially included in the second ine-limb, a nor-

- mally closed low-resistance path in shunt of

40

- connecting said, line with another for conver- |
sation, & second cumulative winding forsaid

sard winding of said cut-off relay, a line-jack
having a contact connected with each of said
line-limbs, cord connecting apparatus “for

cut-ofl relay, and means whereby the connec-

- tion of said cord connecting apparatus with

* 45

saild line causes the closure of an electriccir-
cuit through said second winding of the cut-

off TEI&K

to cause an actuation thereof to de-

stroy the substation control of said line-sig-
nal and to break the continuity of the low-
resistance path in shunt of said first winding
of said cut-off relay. o |
13. ‘In-a telephone-exchange system, the

- combination with a telephone-line extending

55 .
 adapted to control the conductive continuity
-of an electrical path between .
~ & source of current at the exchange for sup-

6o

- source of current,
- seritally included

65

byits imbs

mbs from a substation toan exchange,
of switching apparatus at the substation

sald line-limbs,

})lying talking and signaling currents to said
Ine, said line-limbs being ‘perimanently con-
nected each to an opposite terminal of sald
& line-relay permanently

relay, a line-li ack hav-

in one of said line-.

|

. ed In one of said line-limbs, a
- hne-signal controiled by said Jine-relay, a

| byitslimbs

0
‘adapted to control the conductive continuity -

7

normally closed low-resistance path in shunt

included in the second line—limB, . a -

of said winding of said cut-off relay, a line-

Jack having a contact permanently connected

with each of said line-limbs, cord connecting
appavatus for connecting said line with an-
other for conversation, a second cumulative
winding for said cut-off relay, and means

whereby the connection of said cord connect-

Ing apparatus with sald line causes the clo-
sure of an electric circuit through said second
winding of the cut-off relay to cause an actu-

75

ation thereof to destroy the substation con-
trol of said line-signal and to break the con- -

tinuity of the low-resistance path in shunt of

sald first winding of said cut-off relay and to
afford- a non-inductive electrical path be-

tween said jack-contacts and the line-limbs.
14, In a telephone-exchange system, the

‘combination with a telephone-line extending
from a substation to an exchange,

of switching apparatus at the substation
adapted to control the conductive continuity

of an electrical path between said line-limbs, -

a source of current at the

exchange for sup-

8o

90

Flying talking and signaling currents to said.
1

ne, said line-limbs being connected each to

an opposite terminal of said source of current,

a line-relay permanently serially included in o
95

one of said line-limbs; a line-signal controlled

by said line-relay, a cut-off relay having a
winding permanently serially includedin the.
closed low-re-
sistance path in shunt of said winding ofsaid

second line-limb, a normall

cut-off relay, a line-jack having a contact per-

‘manently connected with each of said line-

109

hmbs, cord connecting ap aratus for con- -
necting said line with another for conversa- . -

tion, a second cumulative winding for said

cut-off relay, means whereby the connection
of said cord connecting apparatus with said

line causes the closure of an electric circuit

through said second winding of the cut-off

relay to cause an actuation thereof todestroy
the substation control of said Iine-signal and
to break the continuity of the low-resistance *

|0I5'

" I11Q.

path 1n shunt of said first winding of said cut-

“off relay, and means upon actuation of said
~cut-off relay for- affording a non-inductive

electrical path between said jack-contacts
and the line-limbs. - -* | '

15. In a telephone-exdhange system, the

combination with a telephone-line extending
by its limbs from a substation to an _
switching apparatus at the substation

exchange,

120

of an electrical path between said line-limbs,

a source of ‘current at theexchange for supply-

ing talking and signaling currents to said line,

sald Iine-limbs being permanently connected

current, a line-relay permanently serially 1n-
cluded in one of said line-limbs, a line-signal

_ controlled by said line-relay, a_cut-off relay
cut-off relay having a winding permanently |-having a winding serially included

in the sec-

125

-each to an opposite terminal of said source of

130
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ond line-limb, a normally closed low-resist-

ance path in shunt of said winding of said cut-
off relay, a line-jack having a contact perma-

nently connected with each of said line-hmbs,
cord conneeting apparatusforconnecting said
line with another for conversation, a second
cumulative winding for said cut-off relay, and
means whereby the connection of said cord
connecting apparatus with said linecauses the
closure of an electric circuit through said sec-

ond Wipdin of the cut-off relay to cause an
“actuation thereof to destroy the substation

1§

20

0

pected each to an opposite
source of current, o line-relay

control of said line-signal and to break the

continuity of the low-resistance path n shunt
of said first winding of said cut-off relay, and
to afford a non-inductive electrical path be-
tween said jack-contacts and the line-hmbs.

16. In a telephone-exchange system, the
combination with a telephone-line extending
byits limbs fromi a substation to an exchange,
of switching apparatus at the substation

“adapted to control the conductive continuity

of an electrical path between said line-limbs,

‘g source -of current at the exchange for sup-

'Flyfmg talking and signaling currents to said

ine, said line-Jimbs being permanently con-
terminal of said

.?ermanently
serially included 1n one of saxd hne-nmbs, a

linessignal controlled bysaid line-relay, a cut-
off relay having a winding permanently seri-

ally included in the second hne-limb, a nor-

mally closed low-resistance path in shunt of

said winding of said cut-oft relay, a. line-jack

35
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having a contact connected with each of said
line-limbs, cord connecting apparatus for

connecting said line with another for conver-
sation; a second cumulative winding Tor said
cut-off relay, means whereby the connection
of said cord connecting apparatus with said
line causes the closure of an electric cireuit
through said second winding of the cut-ofi

relay to cause an actuation thereol to destroy

the substation control of said line-signal and
to break the continuity of the low-resistance
path in-shunt of said first winding of said cut-
off relay, and means upon actuation of said
cut-off relay for affording a non-inductive

electrical path between sald- jack-contacts

and the line-limbs. |
- 17. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from asubstation to anexchange,

of switching apparatus at the substation

adapted to confrol the conductive continu-
ity of an electrical path befween saia line-
limbs, & source of current at the exchange for
sup l{ing talking and signaling currents to
sal

- current, a line-relay serially included in one

s

of said line-limbs, a line-signal controlled by

said line-relay, a cut-off relay having a wind-

ing permanently serially included n the sec-

ond line-limb, & nor -1y closed low-resist-

ine, said line-limbs being connected
each to an opposite terminal of said source o1°|

!
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ance pathin shunt of said winding of said cut-

off relay, a line-jack having a contact perma-
nently connected with each of said line-limbs,

cord connecting apparatus for connecting
said Iine with another for conversation, a sec-
ond cumulative winding for said cut-ofl re-

lay, means whereby the connection of said

cord connecting apparatus causes the closure
of an electric circuit through said second
winding of the cut-off relay to cause an actua-

75

tion thereof to destroy the substation control

of said line-signal and to break the continuity
of the low-resistance path in shunt of said
first winding of said cut-off relay, and means
upon actuation of said eut-off relay for afford-
ing & non-inductive electrical path between
said jack-contacts and the hine-limbs.

18. In a telephone-exchange system, the
combination with a telephone-line extending
byitslimbs from a substation to an exchange,
of switching apparatus at the substation
adapted to control the conductive continuity

| of an electrical path between said line-lhimbs,

a source of current at the exchange for sup-
plying talking and signaling currents to said
line, said line:limbs being permanently con-
nected each to an opposite terminal of said

sourceof eurrent, aline-relay sertally included

in one of said line-limbs, o lme-signal con-
trolled by said linerelay, a cut-off relay
having a winding serially included m the
second line-limb, a. normally closed low-
resistance path in shunt of said winding of
said cut-off relay, a line-jack having a con-
tact connected with each of said line-limbs,
cord connecting apparatus for connecting
satd line with another for conversation, a sec-
ond cumulative winding for said cut-olf re-
lay, means whereby the connection of said
cord connecting apparatus with said line
causes the closure of an electrie cireuit
through said second winding of the cut-off re-
lay to cause an actuation thereof, to destroy
the substation control of said line-signal and
to break the continuity of the low-resistance
path in shunt of said first winding of said cut-
off relay, and means upon actuation of said
cut-off relay for atfording a non-inductive
electrical path between said jack-contacts
and the line-limbs.

19. In a telephone-exchange system, the
combination with a telephone-line extending
by its imbs from & substation to anexchange,
of switching apparatus at the substation
adapted to control the conductive continuity
of an electrical path between said line-limbs,
a source of current at the exchange for sup-
plying talking and signaling currents to said
Ene, said Hne-limbs being connected each to

an opposite terminal of said source of current,

a line-relay permanently serially included in
one of said line-limbs, a line-signal controtled
by said line-relay, a cut-ofl relay having a
winding permanently serially included i the

3o

QO

gole

[to

115

on

second line-Hmb, a normally closed low-re- 13c

1
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sistance path 'in'sh'u'ngt of said winding of said |
cut-off relay, a line-jack having a contact

connected with each of said line-limbs, cord
connecting apparatus for connecting said

line with another for conversation, a second

cumulative winding for said cut-off relay,

‘means whereby the connection of said cord
connec-tmg,a,fpparatus with said line causes

the closure of an electric circuit through said
second winding of the cut-off relay to cause

an actuation thereof, to destroy the substa- |

tion control of said line-signal and to break

- the continuity of the low-resistance path in
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adapted to . _ g
of an clectrical path hetween said line-limbs,

shunt of said first winding of said cut-off relay,

and means upon actuation of said cut-off re..
lay for affording
path between said jack-contacts and the line-
limbs., - -

20. In a telephone-exchange system, the
combination with a telephone-line extending

byits limbs from a substation to an exchange,

of switching apparatus at the substation
control the conductive continuitv

a source of current at the exchange for sup-
plying talking and signaling currents to said
line, said line-limbs.being connected each to
ati opposite terminal of said source of cur-
rent, a line-relay serially included in one of

»

sald- Tme-limbs, a line-sienal controlled by
sald Jie-relay, a cut-off relay having a wind-
mg permanently serially included in the sec-

ond Jine-limh, a normally c¢losed low-resist-
ance path m shunt of said winding of said
cut-ofl relay, a line-jack having a contact con-
neeted with each of said line-limbs, cord con-
neeting apparatus for connecting said line

withanotherforconversation , asecond cumu-
lative winding for said cut-off relay, means
whereby the connection of sai: cord connect-

mmg apparatus with saiqd line causes the closure
of an eclectrie  circuit through said second

‘winding of the cut-off relay to cause an actu-
ation thereol, to destroy the substation con-
troi of said line-signal and to break the con-

tinuity of the low-resistance path in shunt of

sald first winding of said cut-off relay, and

nieans upon actuation of said cut-off relay for

aflording a non-inductive electrical path be-

tween sald Jack-contacts and the line-limbs.
21.

by 1ts limbs from a substation to an cxchange,
o switching apparatus at the substation
adapted to control the conductive con tinuity
ol an electrical path between said line-limbs,
- source 6F current at the exchange for sup-
plying talking and signaling currents to sad
Iine, saud hine-limbs being-connected each to
an Gpposite terminal of said source of current,
i line-relay permanently serially included in
one of said line-limbs, a hne-stenal controlled

by sadd line-relay, o cut-off relay having a

. - i - v o ~ a . - .
winding serially ineluded in the second line-

b, a normally closed low-resistance path | of the line at the

& non-nductive electrical

‘of switching

| Inca telephone-exchange system, the
combination with a telephone-line extending

in shunt of said winding of said cut-off relay,-

a line-jack having a contact connected with
each og sald line-limbs, cord connecting appa-
ratus for connecting said line with another
for conversation, a second cumulatjve wind-
Ing for said cut-off relay, means whereby the
connection of said cord connecting apparatus
with said line causes the closure of an elec-
tric circuit through said |
the cut-off relay to cause an actuation there-
of, to destroy the substation control of said
line-signal and to break the continuity of the
low-resistance path in shunt, of said first
winding of said cut-off relay, and means upon

actuation of said cut-off relay for affording a

non-inductive electrical path between said
Jack-contacts and the line-limbs. _
22. In a telephone-exchange system,
combination with a telephone-line extending
byits limbs from a substation to an exchange,
'  apparatus at the substation
adapted to control the conductive

of an electrical path between sald line-limbs,

& source of current at the exchange for sup-

plying.talking and signaling currents to said
line, said line-limbs being connected each to
an opposite terminal of said source of cur-
rent, a line-relay serially included in one of

sald line-limbs, a line-signal controlled lsly .
- 95

sald line-relay, a cut-off relay having a win

g included in the second line-limb, a low-
resistance path in shunt. of said winding of
sald cut-off relay, cord connecting ap

for connecting said line with another for con-

versation, a second cumulative winding for

sald ¢cut-off relay free from current-flow

when the cord connecting apparatus is dis- .
means whereby
the connection of said cord connecting appa-
ratus with said line causes the closure of an
electrical circuit through the second winding
of said cut-off relay to cause an actuation _
“thereof to break the continuity of the low-
resistance path in shunt of said first winding -

connected from the line, and

of said cut-off relay. |
23. In a telephone-exchange system, the
combination with a telephone-line extending
byits limbs from asubstation to an exchange,
{Jiy switching - apparatus at the substation
adapted to control the conductive contiuity

~of anelectrical path between said hine-limbs, a

source of current at the’exchange for su
ing talking and signaling currents to saj
said line-limbs being

ply-

-ﬂile |

-

70

second winding of
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continuity -

90

aratus -

100
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line, -
connected each to an.
‘opposite terminal of sald source of current, a

120

line-relay serially included in one of said line. h

limbs, a line-signal controlled by said line-
relay, a cut-off relay havinga windingincluded
in the second line-limb, a path in shunt of
sald winding of ‘said cut-off relay, cord con-

necting apparatus for connecting said line

128

with another for conversation, a second

cumulative winding for said cut-off relay
normally free from current-flow upon. closure
substation, and means

130
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whereby the connection of said cord connect-
ing apparatus with said line causes the
closure of an electrical circuit through the
second winding of said cut-off relay to cause
an actuation thereof to break the continuity
of the path in shunt of said first winding of
said cut-off relay.

94. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from a substation to an ex-
change, of switching apparatus at the substa-

tion adapted to control the conductive con-

tinuity of an electrical pathbetweensaid line-

limbs, a source of current at the exchange for
supplying

talking and signahng currents to
said line, said line-limbs being connected

‘each to an opposite terminal of said source ot

current, a line-relay serially included in one
of said line-limbs, a line-signal controlled by
said line-relay, a cut-off relay having a wind-
ing included in the second line-limb, a path
in shunt of said winding of said cut-ofl relay,
a line-jack having a contact permanently
connected with each of said line-limbs, cord
connecting apparatus for connecting said line
with another for conversation, a second cumu-
lative winding for said cut-oft relay normally
free from current-flow upon closure of the ine-
at the substation, and means whereby the

connection of said cord connecting apparatus

with said line causes the closure of an elec-

trical circuit through the second winding of
said cut-off relay to cause anactuation thereot
to break the continuity of the path in shunt
of said first winding of said cut-ofi relay. -
25. In a telephone-exchange system, the
combination with a telephone-line extending
limbs from a substation to anexchange,
of switching apparatus at the substation
adapted to control the conductive continulty
of an electrical path between said line-limbs,
a source of current at the exchange for sup-
plying talking and signaling currents to sald
line, said line-limbs being connected each to
an opposite terminal of said sovrce of cur-
rent, a line-relay serially included imn one of
said line-limbs, a line-signal ‘controlled by
said line-relay, a cut-off relay having a wind-
ing included in the second line-limb, a path
in shunt of said winding of said cut-off relay,
a line-jack having a contact connected with

each of said line-limbs, cord connecting ap-

55

6o

paratus for connecting said line with another

for conversation, a second cumulative wind-
ing for said cut-off relay free from current-
fAow when the cord connecting apparatus 1s
disconnected from the line, and means
whereby the connection of said cord con-
necting apparatus with said line céauses the
closure of an electrical circuit through the
second winding of said cut-off relay to cause
an actuation thereof to break the continuity

of the path in shunt of said first winding of
sald cut-off relay. '

{
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combination with a telephone-line extending
by itslimbsfrom a substationto an exchange,

of switching apparatus at the substation

adapted t& control the conductive continuity
of an electrical path between said line-limbs,

“a source of current at the exchange for sup-
plying talking

and signaling currents to said
line, said line-limbs being connected each to
an opposite terminal of said source of cur-
rent, a line-relay serially included in one of
said line-limbs, a line-signal controlled by

said line-relav, a cut-off relay having a wind-

ing included in the second line-limb, a path
‘1 shunt of said winding of said cut-off relay,
a line-jack having a contact permanently

| connected with each of said line-limbs, cord
connecting apparatus for connecting said hine

with another for conversation, a second cu-
mulative winding for said cut-off relay,
means whereby the connection of said cord
connecting apparatus with said line-causes

the closure of an electrical circuit through

the second winding of said cut-off relay to
cause an actuation thereof to break the con-
tinuity of the path in shunt of saxd first wind-
ing of said cut-off relay, and means upon ac-
fuation of said cut-off relay for closing a low-
resistance non-inductive electrical path be-
tween said jack-contact and the second line-
limb. | | *

27. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive
continuity of an electrical path between sajd
line-limbs, a source of current at the ex-
change for supplying talking and signaling
currents to said line, said line-limbs bemng
connected each to an opposite terminal of

| said source of current, a line-relay serially m-

cluded in one of said line-limbs, a line-signal
controlled by said line-relay, a cut-off relay

having a winding included m the second line-

limb, a path in shunt of said winding of said
cut-off relay, a line-jack having a contact
connected with each of said line-limbs, cord
connecting apparatus for connecting said lime
with another for conversation, a second cu-
mulative winding for said cut-off relay,
means whereby the connection of said cord

connecting apparatus with said line causes
‘Fhe closure of an electrical circuit through
the second winding of said cut-off relay to

cause an actuation thereof to break the con-
tinuity of the path in shunt ot said first wind-

ing of said cut-off relay, and means upon ac-

tuation of said cut-off relay for closing a low-

resistance non-inductive electrical path be-
tween said jack-contact and the second line-
limb. '

98. In a telephone-exchange system, the
combination with a telephone-line extending

its limbs from a substation to an ex-

96. In a telephone-exchange system, the | oﬁange, of switching apparatus at the sub-
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- said lime-limbs, a line-signal controlled by
said hne-relay, a cut-off relay having a wind-
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LY

station adapted to control the conductive
continuity of an electrical path between said
line-limbs, a source of current at the ex-
change for supplying talking and signaling

currents to said line, said line-limbs being |

permanently connected each to an OFposite
terminal of said source of current, a Ine-re-
lay permanently serially included in one of

ing permanently serially included in the sec-
ond lme-limb, a normally closed low-resist-
ance path m shunt of said winding of said

cut-off relay, a line-jack having one contact

permanently “directly connected to one of
sald line-limbs and a second contact perma-
nently connected through a second cumu-

“lative winding of said cut-off relay with the

20

3¢

35

cut-off relay. -

other of said line-limbs, cord connecting ap-
paratus for connecting said line with an-

other for conversation, and mesans whereby
the insertion of a Flug of said cord connect-
Ing apparatus within said jack closes a cir-
cuit through said second jack-contact and
the said second winding of said cut-off relay
to cause an actuation of said cut-off relay to
destroy the substation control of said Jine-

~signal and to open the circuit through the

path 1mn shunt of said first winding of said

29. In a telephone-exchange system, the

combination with a telephone-line extending

by its limbs from a substation to an ex-

change, of switching apparatus at the sith-

station -adapted to control the conductive
continuity of an electrical path between said
line-limbs, a source of current at the ex-

change for supplying ‘talking and signaling

~currents to said line, said line-limbs being

40
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connected each to an opposite terminal of

‘said source of current, a line-relay serially

included in one of said line-limbs, a lIme-signal
controlled by said line-relay, a cut-off relay

having a winding serially included in the see-
ond lme-limb, a normally closed low-resist-

ance path in shunt of said winding of said
cut-off relay, aline-jack having one contact di-

‘rectly connected to one of said line-limbs and

a second contact connected through a second

cumulative winding of said cut-off relay with
the other of said line-limbs; cord connecting

apparatus for connecting said line with an-
other for conversation, and means whereby
the msertion of a plug of said cord connec -
Ing apparatus witﬁin sald jack closes a cir-
cutt through said second jack-contact and

the said second winding of said cut-off relay |

to cause an actuation of said cut-off relay to
destroy the substation control of said line-
signal and to open the circuit through the
path m shunt of said first winding of said
cut-off relay. -
30. In a telephone-exchange system, the
combmation with a telephone-line extending
by 1its limbs from a substation to an ex-

|

et

a2

change, of switching apparatus ht',the sutb--..-. -

station adapted to control the conductive
continuity of an electrieal
line-limbs, a source of current at the ex-
change for supplving talking and signaling

currents to said line, said line-limbs being

terminal of said source of current, a _
lay perimanently serially included in one of
said line-limbs, a line-signal controlled by
said lime-relay, a cut-oft rel: v having a wind-
mg permanently serially included in the sec-

- ond line-limb, a normally elosed] low-resist-
ance path m shunt of said ‘vinding of said
cut-off relay, a line-jack having one contact
1')@-[‘1]1_211161_1131}* directly connected to the line- .

imb including said line-relay and a second
contact permanently connected . through a
second cumulutive winding of said cut-off

relay with the other of said line-limbs, cord
connecting apparatus for connecting said

line with another for conversa tion, and
‘means whereby the insertion of a plug of said

cord connecting apparatus within sald jack
closes a circuit through said second jack-

contact and the said second winding of said
cut-off relay to cause an actuation of said
cut-off relay to destroy the substation con-
trol of said signal and to open the circuit

through the path in shunt of said first wind-

g of said cut-off relay. - *
31. In a telephone-exchange system, the

combimation with a telephone-line xtending

path between said

70

- permanently connected eack to an Ui)IWSite- '
ine-re-

75

8o

9o

by its limbs from a substation to an ex- -

change, of switching apparatus ut the sub-

station adapted to control the conductive
contimuity of an electrical path between said
line-limbs, o source of current at the ex-
change for supplying talking and signaling
currents to said line, said line-limbs being

connected each to an opposite terminal of
sald source of current, a line-relay serially

100

108

included in one of said line-limbs, a line-sig-
nal controlled by said line-relay, a cut-off

relay having
the second line-limb, a normally closed low-

& winding serially included in

110

resistance path in shunt of said winding of

sald cut-off reluy, a line-jack having one con-
tact directly connected to the line-limb in-
cluding said line-relay and a second contact

connected through “a second ecumulative

winding of said cut<ofl' relay with the. other

of said line-limbs, cord connecting ap})znratus

for connecting said line with another for con-
versation, and means whereby the insertion
of & plug of said cord connecting apparatus
within said jack closes & circuit through said

second jack-contuet and the said second

winding of said cut-off relay to cause an ac-
tuation of said cut-off relay to destroy the

substation control of said line-signal and to
‘open the circuit through the path in shunt of

said first winding of said cut-off relay. |

32. In .a telephone-exchange system, the
I30

combination with a telephone-line extending
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by its limbs from a substation to an ex-

change, of switching apparatus at the sub-
station adapted to control the conductive

continuity of an electrical path between said

line-limbs, a source -of current at the ex-
change for supplying talking and signaling
currents to said line, said line-limbs bemg per-
manently connected each to an opposite ter-
minal of said source of current, a relay hav-
ing a winding permanently serially mcluded

in the first line-limb, a signal-circuit con-

trolled by said relay, a normally closed low-
resistance path in shunt of said winding of
said relay to prevent actuation thereof upon
actuation of switching apparatus at the sub-
station, a line-jack having one contact per-
manently directly connected to the second
of said line-limbs and a second contact per-
manently connected through a second cumu-
lative winding of said relay with the first of
said line-limbs, cord connecting apparatus
for connecting said line with another for con-
versation, and means whereby the msertion
of a plug of said cord connecting apparatus
within said jack closes a circuit through said
second jack-contact and the said second
winding of said relay to cause an actuation
of said relay to open the circuit through the
path in shunt of said-first winding of said re-
lay whereby said relay becomes actuated to
change the condition of said signal-circuit.
33. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive
continuity of an electrical path between said
line-limbs, a source of current at the ex-
change for supplying talking and signaling

currents to said line, said line-limbs bemg

connected each to an opposite terminal of
said source of current, a relay having a wind-
ing serially included in the first line-linib, a
signal-cireuit controlled by said relay, a nor-
mally closed low-resistance path in shunt of
said winding of said relay to thereby prevent

actuation of said relay upon actuation of sub-

50
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station apparatus,a line-jack having one con-
tact directly connected to the second of said
line-limbs and a second contact connected
through a second cumulative winding of said
relay with the first of said line-limbs, cord

connecting apparatus for connecting said

line with another for conversation, and
means whereby the insértion of a plug of saxd
cord connecting apparatus within said jack
closes a circuit through said second jack-con-
tact and the said second winding of spid re-
lay to cause an actuation of said relay to
open the cireuit through the path in shunt of

said first winding of said relay whereby said

relay becomes actuated -to change the condi-
tion of the signal-eircuit. - | o

. .34. In a telephone-exchange system, the
combiniation with & telephone-line extending

by its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adapted to control the conductive
continuity of an clectrical path between sald
line-limbs, & source of current at the ex-
change for supplying talking and signahing
currents to said line, said line-limbs being
permanently contected each to an opposite
terminal of said source of current, a lme-re-
lay permanently serially included in one of
said line-limbs, a line-signal controlled by
said line-relay, & cut-off relay baving a wind-
ing permanently serially included 1 the sec-
ond line-limb, a normally closed low-resist-
ance path in shunt of said winding of said
cut-off relay, & line-jack having one contact

said line-limbs and & second contact perma-
nently connected through a second cumula-
| tive winding of said cut-off relay with the
other of said line-limbs, cord connecting ap-
paratus for connecting said line with another
for conversation, means whereby the inser-
tion of a plug within said jack closes a circuit
through said second jack-contact and the
said second winding of said cut-off relay to
cause an actuation of said cut-off relay to
destroy the substation control of said hne-
signal and to open the circuit through the
path in shunt of said fivst winding of sa1d cut-
off relay, and means upon actuation of said
relay for closing a low-resistance non-mduct-
jve electrical path between said second con-
tact of said jack and said second line-limb.
35. In a telephone-exchange system, the
combination with a telephone-line extending
bvits limbs from a substation to an exchange,
of switching apparatus at the substation
adapted to control the conductive continuity
| of an electrical path between said line-limbs,
a source of current at the exchange for sup-
Flyingt;ﬂ]{img and signaling currents to said

ine, said line-timbs being connected each to
an opposite terminal of said source of current,
“a line-relay serially included in one of said
line-limbs, a line-signal controlled by said
line-relay, a cut-off relay having a winding

normally closed low-resistance path in shunt
of said winding of said cut-ofl relay, a hne-
iack having one contact divectly connected

connected throngh a second cumulative wind-
ing of said cut-off reiay with the other of said
line-limbs, cord connecting apparatus tor con-
necting said line with another tor conversa-

plug of said cord conmesting apparatus withim
said jack closes a circuit through said secona
said cut-off relay to cause an actuation of
said cut-off relay to destroy the substation
contro! of said line-signal, to open the circuit
through the path in shunt of said first wind-
| ing of said cut-off relay, and to close & low-re-

permanently directly connected to one of

serially included in the sccond line-hmb, a

to one of said line-limbs and a second contact.

tion, and means whereby the insertion of a

rack-contact and the said second winding of ¥
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sistance non - inductive electrical path be-
tween said second contact of said jack and

-said second line-limb. . o
~ 36. In a telephone-exchange system, the

(O

combination with a telephone-line extending
by its limbs from a substation to an exchange,
ogy switching apparatus at the substation
adapted to control the conductive continuity
of an electrical path between said line-limbs,
a source of current at the exchange for sup-

. Flyil}g talking and signaling currents to said

source of current, a line-relay
‘serially included in one of said
line-signal controlled by said line-relay, a cut- |

ine, said line-limbs being permanently con-
nected each to an opposite terminal of said
) ]i)ermanently
ine-limbs, &

off relay having a winding ermanentfy- 8eri-
ally included in the second line-limb

‘mally closed low-resistance path 1n shunt of

20

said winding of said cut-off relay, a line-jack

~ having one contact permanently directly.con-
- nected to said line-limb including said line-re-

lay and a second contact permanently con-

nected through a second cumulative windin
of said cut-off relay with the other of sai
line - limbs, cord connecting apparatus for

‘connecting said line with another for conver-

30

35 the path in shunt of said first winding of said

sation, means whereby the insertion of a plu
of said cord connecting apparatus within sal

jack closes a circuit through said second jack-

contact and the said.second winding of said
cut-off relay to cause an actuation of said cut-
off relay to destroy the substation control of
said line-signal and to open the circuit. through

‘cut-off relay, and means upon actuation of

said relay for closing a low-resistance non-in-

 ductive electrical path between said second

40 . ) : : - » -
“combination with a telephone-line extending |
its imbs from a substation to an exchange,

o

45

contact of said jack and said second line-limb.
37. In a telephone-exchange system, the

switching apparatus at the substation
adapted to control the conductive continuity:
of an electrical path between said line-limbs,

8,
: Flying talking and signaling currents to said
i

ne, said line-limbs being connected each to

line-limbs,. & line-signal controlled by said

line-relay, a cut-off relay having a winding se-
 rially included in the second line-limb, a nor-

55

“ond contact connected through a second cu-
‘mulative winding of said- cut-off relay with
the other of said line-limbs, cord connecting
- apparatus for connecting said-line with an-
~ other. for conversation, and means whereby

60

' mal v closed low-resistance path in shunt of

said winding of said cut-off relay, a line-jack

~ having one contact directly connected to the

Jine-limb including said line-relay and a sec-

" the insertion of a plug of said cord connect-

65

ing apparatus within said jack closes & circuit
through said second jack-contact and the said

& nor-

w

| line-limb, & normall

source of current at the exchange for sup- |

1

]

18

second winding of said cilt—off relay to cause

an actuation of sald cut-off relay to destroy
‘the substation control of said line-signal, to

open the circuit through the path in shunt of
sald first winding of said cut-off relay, and to

close a low-resistance non-inductive electrical

path between said second contact of said jack "

and said second line-limb. -

.38, In-a telephone'—éxichangé syst_em-, the
‘combination with a telephone-line extending

by its Jimbsfrom a substation to an exchange,

| of switching apparatus at the substation

adapted to control the conductive continuity

source of current at the exchange for
ulgg)lying talking and signaling currents to
sald. __ _ _

connected each to an opposite terminal of

said source of current, a relay having'a wind-
ing permanently serially included in the first. o
: closed -low-resistance

path in shunt’of .said winding of said relay,

‘of an- electrical path between said line-limbs,
a
8

86

line, said line-limbs being permanently

8 line-jack having one contact permanently -

connected through a second cumulative wind-

limbs, cord connecting apparatus for con-

ond jack-contact and the said second wind-

‘directly connected to the second of said line-
limbs and a second contact permanently go
ing of said relay with the first of said line- -

necting said line with another for conversa- -

tion, means whereby ‘the insertion of a plug
of said cord connecting apparatus within
said jack closes a circuit through said sec-

95

said relay to cause an actuation of said

lnf.o%
relay to open the circuit through the path

in shunt of said first winding of said relay,
‘and means upon actuation of said relay

100

adapted to close a low-resistance non-induct-

ive electrical path between said second con-
tact of said jack and said first line-limb.
39. In a telephone-exchange system, the

‘10§

combination with a telephone-line extending
b%r itslimbs from a substation to an exchange,
of

switching apparatus at the substation
adapted to control the conductive continuity
of an electrical path between said line-limbs,

‘a source of current at the exchange for sup-
| d ‘es plying talking and signaling  currents to said
~ an opposite terminal of said source of current, | E

a line-relay serially included in one of said

ne, said line-limbs being connected each to

“an opposite terminal of said source of current,

a relay having a winding serially included in

directly connected to the second of said line-
limbs and a second contact connected

| through a second cumulative winding  of

said relay with the first of said line-limbs,

110

g

the first line-limb, a.normally closed low-
resistance path in shunt of said winding of
said relay, a line-jack having one contact -
120

.cord connecting apparatus for connecting
said line with another for conversation,
‘means whereby the insertion of a plug of said

125

-
[

cord connecting apparatus within said jack

‘closes a circuit through said second jack-con-
tact and the said second winding of said relay

- A

to cause an actuation of

L '

said cut-off relay to

130




. currents to sai

.14

open. the "ci'rcuitj through the path in shunt "T"seria,ll'

of first winding of said relay, and means
upon actuation of said relay adapted to close
& low-resistance non - inductive electrical
¢ path between said second contact of said
“jack and said first line-limb. . .
- 40. In a telephone-exchange system, the
 combination with a telephone-line extending
bg' its imbsfrom a substation toan exchange,
‘of switching -apparatus at the substation
adapted to control the conductive continuity
. of an electrical path between said line-limbs,
a source of current at the exchange for sup-

plying telking and signaling currents to said |

line, said line-limbs. being connected each to

jack-contact normally connected indirectly

~ “with one line-limb, a relay having a winding |

included in one line-limb, a low-resistance

20 path in shunt of said winding of said relay,
- cord connecting apparatus for connectin
said line with another for conversation, an

means whereby the connection of said cord |

connecting apparatus with said line causes

said winding of said relay and to directly
connect said jack-contact with theline-limb.
41. In a telephone-exchange system, the
20 combination with & telephone-line extending
bg its limbs from & substation to an ex-
~ change, of switching apparatus at the sub-
‘station adaptéd to control the conductive
. continuity of an electrical
» ing talking and signels
| ) and signe
N ylilnnég, said nﬁne‘-limﬁsgn beigg%
-permanently connected each to an opposite
~ terminal of said source of current, a line-
4o relay serially included in one of said line-

change for sug_’g

- limbs, a cut-off relay having a winding in-

" cluded in the secon

c scond line-limb, a normally
~closed . low-resistance

- winding of said cut-off relay, cord connect-
45 ing apparatus for connecting said line with
.7 another for .conversation, means whereby
.. the connection of said cord connecting appa-

‘ratus with said line causes an actuation of

so control of said line-signal, and means adapt-
~  ed upon actuation of said cut-ofi relay-to
break the continuity of. the :low-resistance

+.- cut~off relay. o
~¢x - 42. In a telephone-exchange system, the
" combination with a telephone-line extending

by its limbs from a substation to an ex-
change, of switching apparatus at the sub-

station adapted to control the conductive
continuity of an electrical path between said
line-limbs, a source of current at the ex-
change for supplying talking and signaling

- Ho

 permanently connected each to an opposite
65 terminal of said source of current, a line-relay

g terminal of said source of current, a spring |

an actuation of said relay to break the con-
tinuity of the low-resistance path in shunt of

_ | 1] path between
said line-limbs, a source of current at the ex-

 said ciit-off relay to destroy the substation

835,047

included in one of said line-imbs, a
cut-off relay having a winding included in
the second line-limb, a normally closed low-
resistance path in shunt of said winding of
said cut-off relay, cord connecting apparatus
for connecting said line with another for con-
versation, and means whereby the connec-
tion of said cord connecting apparatus with
said line causes an actuation of said cut-
off relay to destroy the substation control of
sald line-signal. - o |

43. In a telephone-exchange system, the
combination with a telephone-line extending
bﬁr its limbs from a substation to an ex-
change, of switching apparatus at the sub-
station adanted to control the conductive
continuity of electrical path betweensaid line-
limbs, a source of current at the exchange for
sup(f)ly_in’g talking and signaling currents to
sald line, said
to a terminal of said source of current, a
spring jack-contact normally connected indi-
rectly with one line-limb, a relay having a
winding included in said line-limb, a low-re-
sistance path in shunt of said winding, cord
connecting apparatus for connecting said line
with another for conversation, and means
upon the connection of said cord connecting

‘tion of said relay to break the continuity of
the low-resistance path in shunt of said wind-
ing and to directly connect said jack-contact
with the line-limb. |

44, In a telephone-exchange system, the
combination with a telephone-line extending

of current at the exchange for sufplying talk-
ing and signaling currents to the line, the line-
limbs being connected each to a terminal of
said source of current, a spring jack-contact

normally connected indirectly with one line-

from a substation to an exchange, of a source

70

75

80

said line-limbs being connected each 35

g0

apparatus with said line for causing actua-

95

100

105

limb, & relay having & winding permanently

included in said line-limb, a low-resistance
| path in shunt of said winding, cord connect-

ing apparatus st the central exchange,

means whereby the connection of said cord

| connecting apparatus with said line causes

actuation of said relay to break the continu-
ity of the low-resistance path in shunt of sad
winding, and means upon actuation of said
| relay for causing said jack-contact to be con-

the ce | nected directly with the line-limb.
path in shunt of said first winding of said |

45. In a telephone-exchange system; the

| combination with a telephone-line extending

from a substation to an excha,n%e, of n source
of current at the exchange, the line-limbs be-
ing connected each to a terminal of said
source, a relay having a winding included 1n
one line-imb, a spring jack-contact connect-
ed indirectly with said line-limb through an-
other winding of said relay, a second spring

| | jack - contact directly connected with. the
currents to said line, said line-limbs being -

other line-limb, a low-resistance path in shunt
of the first relay-winding, cord connecting
| apparatus at the central exchange, means

110
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'ﬁl\(hm‘eellr»jr the connection of said cord connect-

10 -

I5

ing a%para‘.tus with said line causes actuation
- of sal

relay, means upon such actustion for
causing the continuity of the low-resistance

path in shunt of the first winding to be
. broken, and additional
- tion of said relay for causing

means upon actua-

Jack-contact to be connected directly with
the first line-limb. -~~~ -

46. In a telephone-exchange system the
combination with a telephone-line extendin
from a central exchange to a substation, of a
source of current at the central exchange to
the terminals of which the line-limbs are nor-
mally connected, a relay having two wind-

- Ings, one of said windings only being nor-

mally included in circuit upon actuation of

- substation apparatus, a signal-circuit con-

- trolled by

20

- combination with a

3°

~ _the terminals of which

~ nected, cord connecting apparatus at .the |
~central exchange normally disconnected
from the line, a relay at the
| having

- 35

~ short-circuit path: about said

45 the second winding _
" tuated and the condition of the signal-circuit
| -chan_ged, and means adapted upon actuation

50

'
4

~actuated and the

“tuation of substation

from a substation to a central
‘Source of current at the centr

said relay, a short circuit normally

about said winding to prevent actuation of
cord connecting apparatus at the

sald relay,

central exchange, and means adapted upon

‘connection of said cord connecting appara-

tus with the line to cause said other winding

to be included in circuit whereby said relay is’

F

cuit changed. =~ o

47. In a telephone-exchange system the
_ Ith a telephone-line leading
from a substation to a central exchange, of a
source of current at the central exchange to
the line-limbs are con-

rel central exchange
two windings, a signal-circuit con-
by sald relay,

means adapted upon ac-

trolle

the inclusion in circuit of only one of sai

windings, means for normally malintaining a
. winding to pre-
vent actuation of said relay, means adapted
upon-connection of the cord-circuit with the.
line to primarily cause current to flow through

whereby said relay is ac-

of said relay for opening the short-circuit
path through the first winding. =~ '

48. In a telephone-exchange systemn the
combination with a- telephone-line leading

exchange, of a

gald first spring

condition of the signal-cir-"

apparatus for causing '

18

] the termina,ls of which thellne..lunbs a,re con-

l

L

al exchange to |

nected, cord connecting a

combination with a telephone-line leadin

sald relay becomes
tuation of said relay for opening the short-
circuit path about the first winding, and.

paratus: at the

central exchange normally

. means ada )
actuation of substation apparatus Or causing
one of sald windings only to be.connected in

the 55
disconnected -
from the line, a relay at ke central exchange

‘having two windings, ted upon

60

| eircuit, a signal-circuit controlled by said re-

lay, switching apparatus controlled’ by said

tion of the cord-circuit wit
ing current-flow through the second windi ng
of the relay to cause actuation of the relay
and of the switching mechanism whereb

said short-circuit path about. the first wind-
| Ing 1s opened and the condition of the signal-
circult changed. _ - : o

49. In a telephone-éxch&ngé system, the

from a central exchange
source of current
the terminals of _
nected, a cord-circuit at the central exchange
normally disconnected from
gt the central exchange having two windings,
means upon acttiation of -substation appa-
ratus for causing the completion of a circuit
through but one of said windings, means for
normally closing a short-circuit path about
sald winding to render the relay Inactive, a,

at the central exchange, to

the line, a relay

Telay and normally adapted to cloge a shorts"
g | circuit path about, sald winding whereby said
Telay remains inactive and the signal-eircuit
unchanged, and means ada ted upon connec-

l]ia the line for caus--

| g 75
to a substation, of a . .-

which the line-limbs are con-

'85-_

Spring jack-contact normally indirectly con-

‘nected with a'line-limb through the other re-
lay-winding, means upon connection of the

cord-circuit with the line for causing current-
flow through said
actuated, means upon ac-

means upon actuation of said relay for there-

ia_onli;act is directly connected with the line-
In witness whereof I hereunto subscribe
Dy name this 5th day of May, A. D. 1903.

Witnesses: | o
- Lwy~N A WiLriams,
. Harvey L. Hanson,

0o

second winding, whereby

95

after closing a short-circuit path about the =
second winding whereby said . spring jack-

I00

- HARRY G. WEBSTER.
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