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Lo all whom it may concermn:

Be it known that I, HARRY . WEBSTER, 4
citizen of the United States, and a resident ot
Chicago, county of Cook, and State of Illinois,
have mmvented certain new and useful Im-
provements 1n Telephone-KExchange Sys-
tems, of which the following 1s a full, clear,
conelse, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification.

My Invention relates to telephoﬁe ex- |

change systems provided with a central
source of current supply in which the hnes
are provided with three-part spring jacks or
connection terminals, and in which the con-
necting plugs are provided with but two con-
tact pleces, my object being to provide an
improved organization of circuits and appa-
ratus for systems of this class. -

In accordance with my invention, 1 pro-
vide at the central exchange a signal control-
ling electromagnet normally under the con-
trol of the subscriber whereby he may cause
the display of a calling signal such as a lamp,
and a relay having two windings differen-
tially connected, adapted when energized to
destroy the substation control of the calling
sienal. The circuit arrangement of my in-
vention is such that upon the insertion of a
connecting plug into a spring jack or switch-
ing terminal of the line, the differential relay

‘1s energized, one of its windings isrendered 1n-

operative and the normal electrical condition
of the testing contact pileces of the spring
jacks of the line is altered.
My invention will be further understood
from the accompanying drawings, In which
Figure 1 illustrates diagrammatically two
complete line circults with approprnate cord
connecting apparatus organized In accord-
ance with my invention; and in which Fig. 2
illustrates diagrammatically a modification of
my invention showing also diagrammatically
two complete line circuits with appropriate
cord connecting apparatus.
Like characters refer to
two figures. .
Referring to Fig. 1, the subscriber’s ap-
paratus shown at A isrepresented as consist-

like parts in the

ing of the telephone hook switch A, signal

bell b, condenser ¢, recelver 7 and transmitter
t; the bell and condenser being normally 1n

~ bridge of the two line hmbs and circuit be-
ing closed through the receiver and trans- | ture 10 and anvil 11 and causing armature 8

‘battery.

| mitter upon the elevation of the hook switch.

Although I have shown but one arrange-
ment, it will be understood by those skilled
in the art that various other arrangements ot
the subscriber’s apparatus may be used, and
I do not confine myself to the particular ar-

rangement illustrated. Under normal con-

ditions, the receiver hangs upon its hook
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switch maintaining itsupper contact openand -

the condenser ¢ prevents a normal flow of cur-
rent from battery C at the central office over
the line limbs.

seriber removes his telephone from its hook,

thus closing the upper contact of hook switch |

h and establishing a relatively low resistance
path for the flow of current through the trans-

When, however, the sub-

70

mitter ¢ and receiver r, the relay 4 at the cen- |

tral office will be operated by the flow of cur-

‘rent from said battery U through the relay

winding, armature 10 and anvil 11 of relay

-3, limbs 1—2 of the telephone line, windings 7
and 6 of relay 3, and thence to the officereturn

or grounded side of the batteryC. Thisflow ot
current through relay 4 causesitsenergization
and the consequent illumination of calling
lamp 5, but windings 7 and 6 ofrelay 3 being ot
substantially equal energizing capacity and
connected dif] ! !
lay 3remains unenergized. HKachsubseriber’s
line 1s provided with one or more spring jacks
7, each having a contact piece 12 and 13 asso-

ciated with limbs 1 and 2 of the line respect-

ively and a third or testing contact piece 14
which 1s normally disconnected from the hne
and consequently from the central battery C.
The illumination of signal lamp 5 indicating

“to the operator that the subscriber has re-

moved his receiver from 1ts hook for the pur-
pose of making a call, she inserts the answer-
ing plug P into a spring jack 7 corresponding
to the calling signal, thus causing contact
piece 15 of the plug to engage contact piece
12 of the spring jack and-contact piece 16 of
the plug to engage contact pieces 13 and 14
of the spring jack. Thecontact13—16 com-
pletes a circuit from battery Cthroughrelay 25
of thecord circuit, strand 19, contact 13—16
of the plug and spring jack and winding 6 of
relay 3 to the ground or return side of the
The current through winding 6 of
relay 3 thus being increased over that
through winding 7, relay 3 becomes ener-
oized, breaking the circuit of relay 4 at arma-
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to engage anvil 9, thus removing winding 7

~ from the circuit of limb 2 by means of the low
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resistance circuit which may be traced from
the left-hand end of winding 7 through anvil
Y, armature 8, contact piece 14, contact piece
16 of the plug, contact piece 13 of the spring
Jack and thence to the right hand end of the
sald winding. The establishment of this low
resistance circuit or short circuit of winding 7
deprives 1t of current and allows the winding

6 to exercise its full energizing capacity.
The circuit of limb 1 having been broken at

armature 10 and anvil 11 and calling lamp 5

consequently extinguished, current is now

furnished to the substation over a path which
may be traced as follows; from battery C,
through relay 23 and strand 17 of the cord,
contact 16—12 of the plug and spring jack,
Iimbs 1 and 2 of the line, anvil 9 and arma-
ture 8 of relay 3, contact 14—16—13 of the
plug and spring jack and winding 6 of relay 3
to the return side of the battery. The estab-
lishment of the circuit first traced through
relay 25 caused its energization, and the con-
sequent attraction of the armature of that
relay, closing the local circuit of lamp 27 at
that point and-were the subscriber’s receiver

~ upon1ts switch hook, the lamp would be illu-

minated; mnasmuch as relay 23 is now ener-
a1zed by current flowing through the line
limbs, the attraction of its armature brealks
the circuit of lamp 27 and the lamp remains
dark, but will become illuminated when the
subscriber replaces his receiver, thus break-
ing the circuit through the said relay 23.
The operator is provided with the usual talk-
ing apparatus and listening key, secures the
number of the line desired—in this case, that
of subscriber B—and tests in the usual man-
ner by touching the tip contact piece 15 of
calling plug O to the testing contact piece 14
of one of the spring jacks associated with that
line. Under normal conditions, these con-
tact pieces 14 are disconnected from the cir-
cuits of the line and battery C at armature 8

and anvil 9 and under such conditions, the

- operator would hear no sound. If, however,

the line tested were in use, current would flow

from battery C through relay 24, strand 18,

tip 15 to test contact piece 14 and thence
through armature 8, anvil 9 (relay 3 of the
Ine tested being energized and its contact

- closed), and windings 7 and 6 of relay 3 to
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the return side of the battery thus producing
the customary “click” in the operator’s re-
cerver, indicating the busy condition of the

line. = After inserting the plug O, the oper-

ator actuates her ringing key ¢—¢', relay 3 is
energized by current flowing from battery D

through resistance 21, strand 20, contact
16—13 of the plug and spring jack and wind-

g 6 to the return side of the battery; while
ringing current from generator G flows
through lamp 22, strand 18, contact 15—12

of the plug and spring jack, limbs 1 and 2 of

855,545

the lime to the office return or grounded side
of the generator G. Upon the restoration of
the ringing key, relay 3 is energized by cur-
rent {lowing from battery C through relay 26,
strand 20, contact 16—13 of the plug and

70

spring jack and winding 6 of the relay to the

return side of the battery. This current also

energizes relay 26, closing the local circuit of

lamp 28 which remains illuminated until the
local circuit is broken at relay 24 when the
subscriber answers, as will be understood
from the foregoing description. The two
subscribers are now connected for conversa-
tion, strands 17 and 18 being inductively
united by the condenser d, and strands 19
and 20 by the condenser d'. 1If either sub-
scriber replaces his receiver, the consequent
deénergization of the relayv 23 or 24 asso-
ciated with his line causes the illumination
of lamp 27 or 28 respectively, and the light-

ing of both lamps constitutes the signal for

disconnection. |

The modification of Fig. 2 differs from the
system of Fig. 1 in the arrangement of the
cord connecting apparatus;in that the spring
jacks 7 are provided with but two contact
pieces 12 and 14 which engage contact pieces
15 and 16 of the plugs respectively, but are
provided with a testing contact piece 29

which does not make contact with the plug

when 1t 15 1nserted into the jack;in the circuit

arrangement by which winding 7 of relay 3 is -

removed from its associated line limb; and in
the arrangement of the busy test. The sub-
scriber calls imn the usual manner causing the
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illumination of lamp 5, and upon the inser-

tion of an answering plug P relay 3 is ener-
gized by current flowing from battery C
through relay 25, strand 19, plug and jack
contact 16—14, through winding 6 of relay 3
to the return side of the battery. At the
same time, circuit 1s closed from limb 1 of the
hne through plug and jack contact 12—15,
strand 17 and relay 23 to the return side of

‘the battery. The energization of relay 3

causes armature 10 to break the normal cir-
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cuit of battery C at anvil 11, thus extinguish-

g lamp 5, and to engage anvil 30, thus con-
necting contact piece 29 of the spring jacks
to the active side of battery C through the
winding of relay 4. At the same time, ar-
mature 8 engages anvil 9, thus short circuit-

ing the winding 7. Under this condition, it

will be seen that relay 25 is energized, closing
the local circuit of lamp 27, and that relay 23

1s energized as long as circuitis closed through

the substation apparatus, preventing the
illumination of lamp 27; but upon the de-
pression of the hook switch, relay 23 becomes
deénergized, its armature assuming its nor-
mal position causing the illumination of lamp
27.  When making a busy test, testing con-

tact piece 29 of the jack tested is normally

disconnected, as in the system of Fig. 1; if,
however, the line be busy, current will flow
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from the active side of battery C through the

winding of relay 4, armature 10, anvil 30,
contact piece 29, tip contact 15, strand 18,
armature 40 of relay 32, anvil 41 and winding
31 of the operator’s induction coil 1 to the
return or ground side of the battery C. The
resistance of winding 31 1is sufliciently great
to prevent a current flow through the circuit
just traced, which would cause the energiza-
tion of relay 4 and thus a false 1lllumination of
lamp 5. Upon the insertion of a calling plug
O, a circuit is closed through relay 32 similar
to that traced for relay 25, and the circwut of
lamp 28 is controlled m a similar manner.
The energization of relay 32 at this time
causes armature 40 to disengage anvil 41,
thus disconnecting test winding 31 (which
may be common to all of the cord circuits of
a position) from contact piece 15 of plug O,
and by engaging anvil 42 completes the cir-
cuit of strand 18 to relay 24 and condenser d.
During the actuation of the ringing key, re-
lay 3 1s energized by current from battery D
through resistance 21, contact 16—14 of the
plug and spring jack and winding 6 ot the re-
lay, the circuit of the ringing generator G
being completed through lamp 22, strand 18,
plug and jack contact 15—12 and limbs 1
and 2 of the line to the return side of the gen-
erator, as in the system of Fig. 1. Upon the
restoration of the ringing key, relay 32 is
acain energized and the further progress ot

- the connection will be understood from the

35
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foregoing description.

It is to be understood that in both figures,
the batteries shown separately at C and D
may be one and the same, and that the vari-
ous grounds indicated are the office return or
return side of the battery C.

While I have shown particular arrange-
ments of cord connecting apparatus in the
ficures, 1t will be understood by those skalled
in the art that various other arrangements
may be used in embodying my invention,
and I, therefore, do not wish to be mited to
those shown. It will also be understood that
various modifications of my imvention may
be made by those skilled in the art without
departing from its spirit, and 1 do not, there-

50 fore, wish to be limited to the two arrange-
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terminal having contact

ments of the line circuits and apparatus illus-
trated and described, but claim :—

1. In a telephone exchange system the
combination with a metallic telephone line

extending from a substation to the exchange,

of a central source of current, a connection
_ pieces assoclated
with the limbs of the line, and a third con-
tact piece adapted to serve as a testing ter-
minal, a cord circuit provided with a con-
necting plug adapted to make connection
with said terminal, an electromagnet having
a winding connected with a limb of the line,
switching mechanism controlled thereby,
adapted to connect said third contact piece

——l

il

o

with a limb of the line at a point between the
substation and said magnet winding, and

testing means whereby the operator may de-

termine such connected condition and means

whereby the connection of the plug with the
connection terminal causes the energization
of the electromagnet.

2. In a telephone exchange system, the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a connection
terminal having contact-pleces associated

with the limbs of the line, and a third con-

tact-piece adapted to serve as a testing ter-
minal and normally disconnected irom said
source of current, a cord-circuit provided
with a connecting plug adapted to make con-
nection with said terminal, an electromagnet
having a winding connected with a limb of
the line, means actuated thereby to connect
said third contact-piece to one pole of said
source of current, and testing means whereby
an operator may determine the altered elec-
trical condition of said third contact-piece
and means whereby the connection of the
plug with the connection terminal causes the
energization of the electromagnet.

3. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a connection
terminal having contact pileces associated
with the limbs of the line, and a third contact
piece adapted to serve as a testing terminal, a
cord circuit provided with a connecting plug
adapted to make connection with said ter-
minal, a differentially wound electromagnet
having a winding associated with the line,
switching mechanism controlled thereby,
adapted to connect said third contact piece
with a Iimb of the line, and testing means
whereby the operator may determine such
connected- condition and means whereby the
connection of the plug with the connection

terminal causes the energization ot the elec-
tromagnet. -

4, In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,

I of a central source of current, a connection

terminal having contact pieces associated
with the limbs of the line, and a third contact
piece adapted to serve as a testing terminal,
a cord circuit provided with a connecting
plug adapted to make connection with said
terminal, a differentially wound electro-
magnet having a winding associated with the
line, means actuated thereby, adapted to
alter the normal electrical condition of said
third contact piece, and testing means where-

by an operator may determine such altered

condition and means whereby the connection
of the plug with the connection terminal
causes the energization of the electromagnet.

5. In a telephone exchange system the
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combination with a metallic telephone line ! vided with a connecting plug adapted to

extending from a substation to the exchange,
of a central source of current, a connection
terminal having talking contact pieces asso-
ciated with the two limbs of the line respec-
tively, and a third contact piece normally
disconnected therefrom, a cord circuit pro-
vided with a connecting plug adapted to

make connection with said terminal, an elec-

tromagnet having a winding connected with

a limb of the line, switching mechanism con-

trolled thereby, adapted to connect said
third contact piece with a limb of the line at
a point between the substation and said mag-
net winding, and testing means whereby an
operator may determine such connected con-
(ition and means whereby the connection of
the plug with the connection terminal causes
the energization off the electromagnet.
6. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a connection
terminal having talking contact pieces asso-
clated with the two limbs of the line respec-
tively, and a third contact piece normally
disconnected therefrom, a cord circuit pro-
vided with a connecting plug adapted to
make connection with said terminal, an elec-
tromagnet having a winding connected with
a lilmb of the line, means actuated thereby,
acdlapted to alter the normal electrical condi-
tion of said third contact piece, and testing

- means whereby an operator may determine
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such altered condition and means whereby
the connection of the plug with the connec-
tion terminal causes the energization of the
electromagnet. j

7. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation tothe exchange,
ol a central source of current, a connection
terminal having talking contact pieces asso-
clated with the two limbs of the ITimf: respec-
tively, and a third contact piece normally
disconnected therefrom, a cord circuit pro-
vided with a connecting plug adapted to
make connection with said terminal, a differ-
entially wound electromagnet having a wind-
ing assoclated with the line, switching mech-
anism controlled thereby, adapted to con-
nect said third contact piece with a limb of
the line, and testing means whereby the op-
erator may determine such connected condi-
tion and means whereby the connection of
the plug with the connection terminal causes
the energization of the electromagnet.

8. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a connection
terminal having talking contact pieces asso-
ciated with the two limbs of the line respec-
tively, and a third contact piece normally
disconnected therefrom, a cord circuit pro-

make connection with said terminal, a differ-

entially wound electromagnet having a wind-

ing associated with the line, means actuated
thereby, adapted to alter the normal elec-
trical condition of said third contact piece,
and testing means whereby an operator may
determine such altered condition and means
whereby the connection of the plug with the
connection terminal causes the energization
of the electromagnet. _

9. In a telephone exchange system the
combmation with a metallic telephone line

extending from a substation to the exchange,

of a central source of current, a connection
terminal having talking contact pieces asso-
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75

30

ciated with the two limbs of the Iine respec-
tively, and a third contact piece normally -

disconnected from said source, a cord circuit
provided with a connecting plug adapted to
malke connection with said terminal, a differ-
entlally wound electromagnet having a wind-

ing assoclated with the line, switching mech-

anmism controlled thereby, adapted to con-

nect said third contact piece with said-

source, and testing means whereby an op-
erator may determine such-connected condi-

the plug with the connection terminal causes
the energization of the electromagnet.
10. In a telephone exchange system the

combination with a metallic telephone line

go

tion and means whereby the connection of

95

extending from a substation to the exchange, -

of a central source of current, a connection
terminal having talking contact pieces asso-
clated with the two limbs of the line respec-
tively, and a third contact piece normally
disconnected from said source, a cord circuit

provided with a connecting plug adapted to
make connection with said terminal, an elec-
' tromagnet having a winding connected with

a limb of the line, switching mechanism con-
trolled thereby, adapted to connect said third
contact plece with said source, and testing
means whereby an operator may determine
such connected condition and means where-
by the connection of the plug with the con-
nection terminal causes the energization of
the electromagnet. -

11. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
ol a central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
associated with the limbs of the line, and a
third contact piece normally disconnected

T O
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from said source and adapted toserve asa

testing terminal, a cord circuit provided with
a connecting plug adapted to make connec-

121

tion with said terminal,an electromagnet

assoclated with a limb of the line, switching
mechanism’ controlled by the electromagnet
adapted upon its energization to destroy the
substation control of said indicator, means

I 3¢
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for securing the energization of said electro-
magnet over a circuit including a ‘portion of
a talking strand of the cord circuit and means
controlled by said electromagnet to alter the
electrical condition of said third contact
piece, and testing means whereby an opera-
tor may determine such altered condition.

12. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current. a line indicator

‘normally under control of the substation, a

connection terminal. having contact pieces
assoclated with the limbs of the line, and a
third:contact piece normally disconnected
from said source and adapted to serve as a
testing terminal, a cord circuit provided with
a connecting plug adapted to make connec-
tion withsaid terminal,an electromagnet asso-

clated with a limb of the line, switching

‘mechanism controlled by the electromagnet

acdapted upon its energization to destroy the
substation control of said indicator, means
for securing the energization of said electro-
magnet over a circuit including a portion of
a talking strand of the cord circuit and means
controlled by
the establishment of a connection from said
third contact piece to a source of current, and
testing means whereby an operator may de-
termine the presence of such connection.

13. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection’ terminal: having contact pieces
permanently connected with the limbs of the
Iime, and a third contact piece adapted to
serve as a testing terminal, a cord circuit pro-
vided with a connecting plug adapted to
malke connection with said terminal, an elec-

- tromagnet associated with a limb of the line,
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switching mechanism controlled by the eiec-
tromagnet adapted upon its energization to
destroy the substation control of said indica-
tor, means for securing the energization of
saild electromagnet over a circuit including a
portion of a talking strand of the cord circuit
and means controlled by said electromagnet
to cause the establishment of a connection
from said third contact piece to a limb of the
line, and testing meanswhereby an operator
may determine the presence of such connec-
tion.

14. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
assoclated with the limbs of the line, and g
third contact piece adapted to serve as a test-
g terminal, a cord circuit provided with a

sald electromagnet to cause

Tnf
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with said terminal, a differentially wound
electromagnet associated with the lne,
switching mechanism controlled by the elec-
tromagnet adapted upon its energization to
destroy the substation control of said indica-
tor, means for securing the energization of
sald electromagnet over a circuit including a
portion of a talking strand of the cord circuit
and means controlled by said electromagnet
to alter the electrical condition of said third
contact plece, and testing means whereby an
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operator may determine such altered condi-

t1omn. |

15. In a telephone exchange system the

combination with a metallic telephone line
extending from a substation to the exchange,
ol a central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
associated with the limbs of the line, and a
third contact piece adapted to serve as a test-

Ing terminal, a cord circuit provided with a

connecting plug adapted to make connection
with said terminal, a differentially wound
electromagnet associated with the line,
switching mechanism controlled by the elec-
tromagnet adapted upon its energization to
destroy the substation control of said indi-
cator, means for securing the energization of
sald electromagnet over a circuit including a
portion of a talking strand of the cord circuit
and means controlled by said electromagnet
to cause the establishment of a connection
from said third contact piece to a source of
current, and testing means whereby an oper-
ator may determine the presence of such con-
nection. N
16. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
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assoclated with the limbs of the line, and a

third contact piece adapted to serve as a test-

ing terminal, a cord circuit provided with a

IIO

connecting plug adapted to make connection

with said terminal, a differentially wound
electromagnet associated with the line,
switching mechanism controlled by the elec-
tromagnet adapted upon its energization to
destroy the substation control of said indi-
cator, means for securing the energization of
sald electromagnet over a circuit including a

| portion of a talking strand of the cord circuit

and means controlled by said electromagnet
to cause the establishment of a connection
from said third contact piece to a limb of the
line, and testing means whereby an operator
may determine the presence of such connec-
tiom. -

17. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
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normally under control of the substation, a
connection terminal having talking contact
pleces permanently connected with the two
limbs of the line respectively, and a third
contact piece normally disconnected there-
from, a cord circuit provided with a connect-
g plug adapted to make connection with
sald terminal, an electromagnet associated
with a limb of the line, switching mechanism
controlled by the electromagnet adapted
upon its energization to destroy the substa-
tion control of said indicator, means for se-
curing the energization of said electromagnet
over a circuit including a portion of a talking
strand of the cord circuit and means con-
trolled by said electromagnet to alter the
electrical condition of said third contact

plece, and testing means whereby an oper-
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ator may determine such: altered condition.
18. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having talking contact
pleces permanently connected with the two
Iimbs of the line respectively, and a third
contact piece normally disconnected there-
tfrom, a cord circuit provided with a connect-

ing plug adapted to make connection with

sald terminal, an electromagnet associated
with a limb of the line, switching mechanism
controlled by the electromagnet adapted
upon 1ts energization to destroy the substa-
tion control of said indicator, means for se-
curing the energization of said electromagnet
over a circult including a portion of a talking
strand of the cord circuit and means con-
trolled by said electromagnet to cause the es-
tablishment of a connection from said third
contact piece to a source of current, and test-
Ing means whereby an operator may deter-
mine the presence of such connection. -
19. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having talking contact
pleces permanently connected with the two
limbs of the line respectively, and a third
contact pilece normally disconnected there-
from, a cord circuit provided with a connect-

g plug adapted to make connection with

salid terminal, an electromagnet associated
with a limb of the line, switching mechanism
controlled:- by the electromagnet adapted
upon 1its energization to destroy the substa-
tion control of said indicator, means for se-
curing the energization of said electromag-
net over a circuit including a portion of a
talking strand of the cord circuit and means
controlled by said electromagnet to cause
the establishment of a connection from said
third contact piece to a limb of the line, and

855,545

testing méans whereby an operator may de-
termine the presence of such connection.

20. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having talking contact
pleces assoclated with the two limbs of the
line respectively, and a third contact piece
normally disconnected therefrom, a cord ¢ir-
cult provided with a connecting plug adapt-
ed to make connection with said terminal, a
differentially wound electromagnet associ-
ated with the line, switching mechanism
controlled by the electromagnet adapted

upon 1ts energization to destrov the substa-
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tion control of said indicator, means for se-

curing the energization of said electromagnet

over a circuit including a portion of a talking
strand of the cord circuit and means con-

trolled by said electromagnet’ to alter the

electrical condition of sald third contact -

plece, and testing means whereby an opera-
tor may determine such altered condition.
21. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the suhstation, a
connection terminal having talking contact
pleces assoclated with the two limbs of the
line respectively, and a third contact piece
normally disconnected therefrom, a cord cir-
cutt, provided with a connecting plug adapt-
ed to make connection with said terminal, a
cifferentially wound ‘electromagnet asso-
ciated with the line, switching mechanism
controlled by the electromagnet adapted
upon 1ts energization to destroy the substa-
ticn control of said indicator, means for se-

curing the energization of said electromagnet
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over g circult including a portion of a talking

strand of the cord circuit and means con-
trolled by said electromagnet to cause the

establishment of a connection from said

third contact piece to a source of current,
and testing means whereby an operator may
determine the presence of such connection.
22. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indica-
tor normally under control of the substation,

‘a connection terminal having talking con-

tact preces associated with the two limbs of
the line respectively, and a .third contact
piece normally disconnected therefrom, a
cord circuit provided with a connecting plug
acdapted to make connection with said ter-
minal, a differentially wound electromagnet

“associated with the line, switching mechan-

1sm controlled by the electromagnet adapted
upon 1ts energization to destroy the substa-
tion control of said indicator, means for se-

I1IO

IIS

120

125

130



10

[5

20

30

35

40

855,545

curing the energization of said eleotromewnet
over a circuit 1nolncllnfr a portion of a t‘tllﬂIlU‘
strand of the cord cireuit and means con-
trolled by said electromagnet to cause the
establishment of a connection from said
third contact piece to a limb of the line, and
testing means whereby an operator Il'lEW de-
termine the presence of such connection.

23. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
assoclated with the limbs of the line, a cord
circuit provided with a oonneotmg plug
adapted to make connection with said ter-
minal, an electromagnet having two opposing
Wmdmﬂe ot substantla,ll} equel energizing
G&p‘t(}lty normally in bridege of the line Timbs
with said source of ourrent a third contact
plece Included in a branch controlled by said
electromagnet, switching mechanism con-
trolled b} the eleotrome,ﬂnet adapted upon
1ts energization to clestroy the substation
control of said indicator and means whereby

a separate circuit connection is estebllshed
from a line limb to a point intermediate of
the said windings upon the connection of said
plug with said terminal.

24. In a telephone exchange system the
combination with a metallic telephone line
extending from a substation to the exchange,
of a central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
associated with the limbs of the line, a cord
circutt provided with a, oonneotln plug
adapted to make connection with said ter-
minal, an electromagnet having two opposing
Wm(hnns of substa,ntla,lly equa,l energizing

4

capacity normally in bridge of the line limbs
with said source of ourrent a third contact
piece Included in a branch controlled by said
electromagnet, switching mechanism con-
trolled by the eleotromeﬂ'net adapted upon
1ts energization to clestroy the substation
control of said imdicator and means whereby

a cirect connection 1s established from a lme
hmb to a point intermediate of the said wind-

ings upon the connection of the se1d plug
with said terminal.
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25. In a telephone exchange system the

combination W1th a metallic telephone line
extending from a substation to the exchange,
of & central source of current, a line indicator
normally under control of the substation, a
connection terminal having contact pieces
assoclated with the limbs of the line, a cord
circult provided with a oonneotmﬂ plug
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acdapted to make connection with said ter-

minal, an electromagnet having two opposing
Wmchnﬂs of substentmlly equal energizing
oapeolty normally in bridge of the line Timbs
with said source of curr ent a third contact
piece included in a branch controlled by said
electromagnet, switching mechanism con-
trolled by the eleotromeﬂ'net adapted upon
its energization to clestroy the substation
control of said indicator and means whereb
a low resistance connection is established
from a limme limb to a point intermediate of
the sald windings upon the connection of the
said plug with said terminal.

In witness whereof, I hereunto subscribe

my name this 29th dey of November A. D.,
1904.

HARRY G. WEBSTER.

Witnesses:

L. D. KeLLoGa,
G. E. MUBLLER.
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