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To all whom it may concern: ;
Be it known that I, Harey G. WessTeR,
a citizen of the United States; and a resident
of Chicago, county of (Jooh, and State of
illinois, have invented certain tiew and uge-
ful Tinprovements in Telephone - Exchange
Systems, of which the: following-is a full
clear, concise, and exact deecupmon, refer-
ence being had to the accompanying draw-
mos, foumno a part of this specification.
My invention relates to central battery
telephone exchange systems in which sub-
scribers’ lines extend from substations to an
exchange, and are there associated with coird
connecting apparatus; the said cord connect-

ing apparatus mcludmo & Supervisory sig--

nal or signals, which are controlled ]omtly

by the manipulations of the operator, and

the actuation of the subscriber’s hook switch.

Systems of this character have been devised

in. which the supervisory signal is a'small
incandescent lamp, its cirenit being con-
trolled by a dllferentlally wound: relay-hav-
ing its two. windings included in the. two
ail‘_\mv strands of the cord circuit. In such
ystcms it-is necessary that a line wire lead-
ing from one side of the central battery. be

nommlly connected to ground through a-

contact associated with the subscriber’s hoolk
switch, the ground connection being auto-
matically broken when the telephone is
taken for conversation. In - other systems
which have gone into use; the tuse of a
eground at the subseriber’s station is avoided
by using two relays, one for each of the talk-

ing strands of the cord circuit; and in such |

eystems the supervisory signal is in a local

circuit controlled by the ]omt action of the.

two relays.

The object of my invention is to pr0v1de
nieans by . which the ground at the sub-
seriber’s  station 1s rendered wunnecessary;
and also to simplify the switching apparatus
at the central office.

In accordance with my invention I asso-
ciate with the connecting cord-at the central
office, a polarized electromagnet having dif-
ferential windings and controlling by its
armature the dlsplay or non-display of a
supervmmy signal. “The - arrangement: of

cuume is such that when the connecting:

plug is inserted into the jack of an idle line
a cireuit will be completed throughone of
the relay windings through which current
will flow in a direction tending to weaken

the magnem/atwn in one pole of the magnet
causing the armature to move to a posnlon
whlch “will cause the display of the super-

-visory signal, which may be an indicator

directly conmected to the armature, or a
lamp or mechanical signal in a local eireuit,
controlled ‘by. the armature. When the line
circuit is closed at the subseriber’s station a
second circuit will be completed through the

other winding of the polarized electwmaO- -

net, and Whlle this circuit will also 1nclude
the first mentioned winding, the windings
are so proportioned that the effect of the
current-through the second winding is equal
to or oreaLeI than that through the first
Wlndmg, and the two WllldlIl(TS being con-
nected dlfferentmlly to each other, the effect
of the first: winding will 'be neutralized or
overconie and the qrmature will return to its

'normal position effacing the supervisory
signal.

The arrangement which I have outlined
may be embodied ‘in a number of different
constrictions and will be more fully ex-
plained in the following description.

In the accompanying drawings illustrat-
ing a preferred form of my invention I have
shown diagrammatically in Fig. 1, two com-
plete line Circuits of the three wire type in

_association with cord connecting apparatus
including sueh a polarized electromagnet as

I have described. In Fig. 2 I have indi-
cated ‘similar cord connectmo apparatus as-
sociated with two different Tine circuits of
the two wire type, one line circuit being that
employing a cut-off relay and a separate sig-
nal controllinig thagnet, and the other Jine
circuit that in which a single relay asso-
ciated with the line causes the display of the
line:signal when energized to a limited ex-
tent, and causes its eﬂacement when ener-
gized to a greater extent.

Referring to Ifig. 1, subscribers’ stations
A and B are prov1ded with the usual appa-
ratus adapted for use with a central source
of current supply, comprising a_ receiver 7
and a transmitter 7, in a circuit which stands
nérmally opened at the contact of the hook
switch A; the bell  and condenser ¢ being in
permanent bridge of the line limbs. Under
normal conditions limbs 1 and 2 of the line
extend to the central office and are there con-
nected-to the jacks § 4, limb 1 being also car-
ried through the winding.of the Tine relay
8.to the negatlve side of the central battery
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~of the jack and the winding of relay 5

=

C; and limb 2 is carried through the con-
tacts 4—6 of the cut-off relay to the positive
or grounded side of the central battery C.
‘The winding of the cut-off relay 5 is of com-
paratively high resistance, and is interposed
between the test pieces or thimbles 13 of the
jacks and the positive side of the battery C.
The jacks are provided with tip contact
pleces 11 and sleeve contact pieces 12 and
are so arranged that when a connection plug
1s inserted an electrical connection is estab-
lished between the sleeve springs 12 and
the thimbles 18, through the sleeve contact
piece of the plug. The cord connecting ap-
paratus includes an answering plug p and a
calling plug o, the plug tips 14—16 being
united by strands 18—20 and condenser d,
and the plug sleeves 15—17 being united by
strands 19—21 and condenser e. The usual
listening-key 23, operator’s set 24, ringing
key 25 and generator 26 are provided, and
the listening key is so arranged that the non-

inductive resistance 92 is brought into cir-

cuit of strand 20 when the key is moved
to the listening position. A supervisory re-
lay 28 is associated with the answering plug,
having a permanent magnet whose poles
N—S serve normally to give a corresponding
polarity to the armature 34, and pole pieces
41—49 respectively, of the relay.” A spring
36 and stop 85 are so arranged that the ar-
mature is held normally in the position
shown in the drawing, but when actuated
during the course of a connection it engages
contact 38, completing the circuit of super-
visory lamp 89. The relay cores are pro-
vided with a winding 80—31 associated with
the tip strand of the cord and a second
winding 32—83 associated with the sleeve
strand, and these windings are so connected
that when connected with the battery C as
shown, they will be in opposition or “dif-
ferentially connected,” and the winding 30—
31 is so proportioned as to produce a pre-
ponderating effect over winding 82—33 when
In circuit. A second supervisory relay 29
of similar construction is associated with the
calling plug o, and controls the circuit of
supervisory lamp 40.

- Subscriber A in calling completes the cir-
cuit of relay 8 and battery C, lighting the
line lamp 9 in the usual manner. Upon the
insertion of the answering plug p a circuit
of battery C is completed through winding
32—33 of relay 28 through strand 19 and
plug sleeve 15 of the cord circuit thimble 13
» ?
causing the actuation of the latter relay to
break the normal connections of the line to
relay 8 and battery C. The plug sleeve 15
being also in contact with sleeve spring 12
of the.jack, another circuit is completed
from this point through the line limbs and
instrument to spring 11 of the jack, tip 14
and strand 18 of the cord and winding
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30-—31 of relay 28. It will be seen that at
this time the current flow through winding
32--33 of the relay is greater than that
through its opposing winding, but as pre-
viously stated, the winding 30—31 is so pro-
portioned that the magnetic effect of the
current traversing it is sufficient to neutral-
1ze or overcome the effect of the current in
winding 32—33; and the armature 34 thus
remaining in its normal position, lamp 39
remains unlighted. After learning from
subscriber A with which line connection is
desived (in this case that of subscriber B)
the operator tests in the usual manner, her

ey being in the listening position. In case |

the line 1s idle the tip 16 and thimble 13 will
have the same potential and no effect will be
produced when they are brought in contact.
i1, however, the line were busy, current
would flow from the positive side of battery
C through relay 29, strand 20, resistance 29,
plug tip 16, thimble 13 and thence through
the plug sleeve and circuit of the cord at
the point where the busy connection existed.
This would produce a click in the operator’s
receiver in the well-known manner, but on
account of resistance 22, which at this time
is in cireuit with strand 20, and is of rela-
tively high resistance, the disturbance in the
circuit of the tested line would be reduced
to a minimum, the resistance 22 being pro-
vided for this purpose. Upon finding that
the line is idle the operator inserts her call-
ing plug o and rings in the usual manner.
Upon the insertion of the plug a circuit of
battery  C is completed through winding
32—33 of relay 29, strand 21, plug sleeve 17,
thimble 13, and relay 5 of line B, the latter
relay being thus energized to break the nor-
mal connections of the line to relay 8§ and
battery C. While ringing, the current from
generator 26 serves to maintain relay 5 en-
ergized and thereby prevents the display of
the signal lamp 9, as will be understood.
The adjustment of relay 29 is such that the
current which at this time flows through
winding 32—33, strengthens the normal
magnetism of pole 41 and weakens that of
pole 42 to an extent sufficient to attract the
armature 34 to pole 41 and close the cirenit
of supervisory lamp 40 from battery C,
throngh wire 62, armature 34 and contact
38, thus lighting the lamp. When sub-
scriber B responds, completing the circuit
of limbs 1 and 2, additional current will
flow through winding 32—383 of relay 29,
and circuit will be completed through line
limbs 1 and 2, springs 11 and 12 of the jack,
tip 16 and strand 20 of the cord cirenit and
winding 30—81 of the relay. On account
of the relative proportions of the two wind-
ings the magnetic effect of the current
through winding 80—31 equals or over-
comes that of the current through winding
32—33, thus restoring or increasing the po-
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larity of pole 42 and restoring or decreasmg
that of pole 41; the armature 34 now re.
turns to its normal position, extinguishing
lamp 40, which indicates that subscriber B
has answered. When either subscriber hangs
up, the circuit through winding 80—31 be-
ing broken, the current through winding
32 —33 will again cause the actuation of
armature 34 hovhtlno lamp 39 or 40.  When
both lamps are 1ighted, constituting the usual
disconnect signal, the operator removes the
plugs; and the various parts return to the
normsl position shown in the drawing.:

Fig. 2 shows substantially .the same-cord

connecting apparatus as that of Fig. 1, but:

is indicated 1 association with line circuits
of different characters. The line circuit of
subscriber D differs from that of A in Fig.
1, in that the cut-off relay 44 is directly con-
nected to one side of the talking circuit, but
the thimbles 46 of the jacks /& are not brought
into direct connection with line limb 1 until
after the operation of the cut-off: relay.” In
this case the subscriber D calls in the usual
manner completing the circuit of relay 8 and
lighting the signal lamp 9, both by means of
current from bzwtely o When the oper-
ator plugs in to answer; circuit is completed
through winding 82—33 of the relay 28 and
thr ough contact 46 of the jack and the wind-
ing.of the cut-off relay 44, causing the oper-
ation of the latter. Upon the oporamon of

- this relay the normal battery connections |
of the line limbs are broken; and contacts.

47—48 of the relay are brought into engage-
ment thus completing a - second cireuit
throuOh relay 28, which includes the two
line limbs and the windings 80—31 of the
relay, causing lamp 89 to remain unlighted,
as was debembed with regard to Fig. 1. The
busy test is secured in the same manner as
prevmusly described and when he operator

“ plugs in” to call on a line similar to that
of subscriber D, the cut-off velay 44 is ener-
gized during ringing by curvent from bat-
tery C* flowing throuoh resistance 43 instead
of by current from thﬂ ringing generator 26.
After the restoration of “the ringing-key,
the cut-off relay 44 is energized by curxent
through winding 32383 of relay 29 asin the
previous case and the avmature of relay 29
18 aftracted to cause the illumination of
supervisory lamp 40 ; which i$ extinguished
as soon as the subscriber by answering com-
pletes .the eircuit through winding 30—31
of the relay. As soonas “the cir cmt thrmwh
winding 80—31 of either supervisory 1e}‘1y
is broken by the replacemeént of the sub-
scriber’s receiver, the relay armatures assume

their normal position, lighting their coire-

sponding supervisory lamps. - It isthus seen
that the operation of the signalsis the same
as that in the first figure.

Referring to the line circuit of subscrlber
E of Fig. 2, the relay 50 associated Wlth the

tery. - This Wmdmo 52 having
‘OLeat magnetic effect causes the actuation

tacts. 56—5
Cwinding 51 from the line; contacts 5558

" line,

2

line is one which when energized to a limited
extent will contrel one pair of contacts and
when energized to a greater extent will also
control additional contacts. Relays of this

.character are now known and the present

drawing:-is only a diagrammatic illustration
of such a structure. Subscriber E in calling,
completes a circuit of battery C* through
winding 51 of the relay 50, thence thlouoh
contacts 57—56, through limbs 1 and 2 of
the line and contacts 53—.)8 to the positive
or grounded side of the battely The wind-
ing 51 has a relatively weak magnetic effect
(xnd can only actuate ‘umatule contact 53
which, engaging contact 54, completes the
circuit of lamp 9 thlou()h contact pieces
50—55— and 58, causing the 111umlnau1011
of the lamp. When the opemtor ‘plugs in”

to answer, & cireuit is completed which may
be traced as follows —from the negative 51(1(,
of the battery through winding 3233 of
the relay 28 associated with the plug 2,

through - contact 46 of the jack, thence
tthuO”h winding 52 of relay 50, and back
to the positive or grounded side of the bat-
relatively

of the addltlonal contacts of the relay; con-
are separated dlsconnﬂchmo

and 59 are separated, disconnecting the line
from its direct connection with the positive
side of the battery, and opening the circuit of
lamp 9.extinguishing the same; and contacts

55—60 are blouOhL into engagement thus
connecting thimble 46 dlrectly to limb 2
of the line. The circuit of the line limbs 1

-and 2 being closed at E a circuit is now com-

pleted from:thimble 46 of the jack through
the line limbs and cord strands which 1n-

cludes both windings of the supervisory re-
. lay, ‘and as previously described the arma-
| ture remains in its normal position, leaving
-the supervisory lamp unlighted.

The busy
test is secured in the same manner as pre-
viously - described; and when the ringing
key is actuated, a cireuit of battery ? being
thus completed through resistance 43, thim-
ble 46-and winding 52, the relay 50 is enei-
gized to its oreater e\tent and all of its con-
tacts are actuated as previously described.

- The circnit of the calling generator is com-

pleted from ground through the ringing kcy
contact 45 of the jack, the two limbs of the
contacts 55—60 of the relay and
through wiré 61 to the circuits of the battery
C* and the ground or common refurn as in
the previous cases. Upon the restoration of
the ringing key winding 82—33 only of the
relay 99 is in eircuit, the armature of the

relay is consequently actuated and lamp 40
" lighted. -

‘When the subscriber answers, cir-
cuit being then completed through both relay
windings the armature assumes its normal

| position extinguishing the lamp. When a
t=1 =}
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subscriber hangs up winding 80—31 is again

cut out of circuit and the lamp relighted by
the actuation of the relay armature. When

' the connection is taken down all parts as-
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sume their normal position. While in Fig.
2 I have indicated that the calling plug and
answering plug are associated with separate
batteries it will be understood that these may
be one and the same.

Wkherever in the following claims I have
referred to “the non-use” of a line, it is
to be understood that I am referring to that
condition in which the telephone of the asso-

_ciated line is not in use, rather than to the

existence of a connection with said line at
the central office.

Wherever in the following claims I refer
to “ the use ” of a line, it is to be understood
that I am referring to the conversational
circuit being established.

While I have illustrated the polarized
supervisory relays as having two split wind-
ings and indicated a certain arrangement of
permanent magnet, cores and armature it is
obvious that relays of this character may
be -arranged in other ways and I therefore
do not wish to limit myself to any particu-
lar construction. It will be also evident to
those skilied in the art that a cord circuit
such as I have indicated may be associated
with other line circuits without departing
from the spirit of my invention, and I there-
fore do not wish to be limited to the pre-

_cise arrangement of apparatus and circuits

shown, but claim:—

1. The combination in a telephone ex-
change system of a cord circuit adapted to
male connection with a telephone line, a
signal controlling electromagnet associated
therewith responsive to current in a circuit
established by the connection of said cord
circuit to the line, means including a wind-

‘ing for securing a greater energization of

one pole of said electromagnet over the other
during the non-use of the line to cause the
display of a signal, and a second winding
for securing a decreased energization of said
first pole and an increased energization of
sald second pole when the line is in use
whereby the said signal is effaced.

. 2. The combination in a telephone ex-
change system of a cord circuit adapted to
make connection with a telephone line, a po-
larized signal controlling magnet associated
therewith responsive to current in a circuit
established by the connection of said cord cir-
cuit to the line, a winding for securing a
greater energization of one pole of said elec-
tromagnet over the other during the non-use
of the line to cause the display of a signal,
and a second winding for securing a de-
creased energization of said first pole and an
increased energization of said second pole
when the line is in use whereby the said
signal is effaced.

930,518

3. The combination in a telephone ex-
change system of a signal controlling elec-
tromagnet having two windings associated
with a cord circuit and vesponsive to cur-
rent therein when said cord circuit is united
to a telephone line, and a normally effaced
signal associated with said electromagnet,
adapted to be displayed by the greater en-
ergization of one pole of the electromagnet
over the second pole by current through one
only of said windings, and to be again ef-
faced by a substantially equal or greater
energization of the said second pole as a re-
sult of current through said second winding.

4. The combination in a telephone ex- go
change system of a signal controlling elec- |
tromagnet associated with a cord cireuit and
responsive to current therein when said cord
circuit is united to a telephone line, a nox-
mally effaced signal associated with said
electromagnet, adapted to. be displayed by
the greater energization of one pole of the
clectromagnet over the second pole, and to
be again effaced by a substantially equal or
greater energization of the said second pole,
means including one energizing winding only
for securing the said emergization only of
the first pole of the electromagnet when the
cord circuit is united to an idle line, and
a second winding for securing said equal or
greater energization of the second pole of
the electromagnet when the line is in use.

5. The combination in a telephone ex-
change system of a cord circuit adapted to
make connection with a telephone line, a 100
signal controlling electromagnet associated
therewith- adapted to display a signal in re-
sponse to the greater energization of one
pole of the electro-magnet over the second
pole, and to efface said signal in response to 105
a substantially equal or greater energization
of the said second pole, means including one
energizing winding only for securing the
said energization of said first pole when the
line is not in use and the cord circuit con- 110
nected thereto, and a second winding for
securing the equal or greater energization of
said second pole during the use of the line.

6. The combination in a telephone ex-
change system of a cord circuit adapted to 115
make connection with a telephone line, a
signal controlling electromagnet having two
windings associated therewith adapted to
display a signal in response to the greater
energization of one pole of the eclectro- 120
magnet over the second pole, and to efface |
said signal in response to a substantially ‘
equal or greater energization of the said
second pole, a circuit including one of said
windings only controlled by the operator 125
for securing said energization of said first
pole, and means for securing the equal or
greater energization of said second pole
during the use of the line by current
through said second winding.
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7. The combinatiori in a felephon¢ ex-
change system of a cord circuit adapted to
make connection with a teléphone liile, a
signal controlling electromagnet associated
therewith adapted to display a signal in re-
sponse to the greater energization of' one
pole of the electromagnet over the second
pole and to efface said signal in response-to

a substantially equal or greater energization

of the second pole, a circuit including one
winding enly of said signal controlling elec-
tromagnet controlled by the operator for. se-
curing said energization of said first pole,
and a circuit including a second winding
controlled from a sub-station for securing
said equal or greater energization of said
second pole.

8. The combination in. a. telephone "ex- |

change system of a cord circuit-adapted to
make connection with a telephone line, a
polarized signal controlling electromagnet
associated therewith adapted to display:a
signal when one pole 1s energized to a
greater extent than the other and to efface
said signal when said second pole is ener-
gized to an equal or greater extent than said
first pole, a single energizing winding for
securing the said energization of said first
pole when the line is not in use and the cord
civenit is connected thereto, and a second
winding for securing the equal or greater

energization of said second pole during the

use of the line. - ;

9. The -combination 1n a telephone ex-
change system of a cord cirenit adapted to
make connection with ‘a ;telephone line, a
polarized signal controlling  electromagnet
associated therewith adapted to display a
signal when one pole is energized to a
greater extent than the other and to efface
said signal when said second-pole s ener-
gized to an equal or greater extent than said
first pole, a circuit including one. winding
only of said polavized signal controlling
electromagnet,: centrolled by :the. operator
for securing said energization of said fivst
pole, and a second winding for securing the
equal or greater energization of said second
pole during the use of the line."

10. The combination in a telephone ex-
change system of a cord circuit adapted to
malke connection with a telephone line, a
polarized signal controlling electromagnet,
having two windings associated therewith
adapted to display a signal when one pole
is energized to a greater extent than the
other and to efface said signal when said
second pole is energized to an equal or
greater extent than said first pole, a circnit
including one of said windings only con-

trolled by the operator for securing said’

energization of sald first pole, and a circnit
including said second winding  controlled
from a sub-station for securing the equal or
greater energization of said second. pole.

£

11. Thé combination in a telephone ex-
change system of a telephone line uniting a
sub-station with the central office, a switch
at: the sub-station for controlling the flow
of current over said line through the sub-

“station, a cord circuit and an associated sig-

rial controlling electromagnet, said cord cir-
cuit being adapted to make connection with
said line and to complete a circuit throngh
one energizing winding only of said associ-
ated signal controlling electromagnet, means
including said winding only for securing an
increased energization of one pole only of
said electromagnet over a circuit controlled
by the operator whereby the said magnet is
caused to display.its signal, and a second
winding included in a circuit controlled by
the sub-station switch for securing an equal
or greater energization of the other pole of
said -magnét over the first mentioned pole

“whereby the said signal is effaced.

192." The combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a ‘cord cir-
euit adapted to make connection with said
line, a polarized signal controlling electro-
magnet associated therewith having two
windings and responsive to current in’ one
winding only to cause the display of a sig-
nal, but not responsive to current in both
windings, a circuit for the said one winding
only, local to the exchange and under the
control of the operator for causing the actu-
ation of the electromagnet and means under
the contiol of the subscriber for controelling
an increased. flow of current through both
windings when the line is switched for con-
versation.

18. The, combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a cord cir-
cuit adapted to make connection with said
line, a polarized signal controlling magnet
associated therewith having two windings
and responsive to current in one winding
only to cause the display of a signal, but not
responsive to current 1n both windings, a

“cireuit for the said one winding local to the

exchange and under the control of the op-
erator for causing the actuation of the elec-
tromagnet, and means under control of the
stibscriber for controlling a circuit of both

‘windings when the line is switched for con-

versation,

14.-The combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a cord cir-
cuit adapted to make connection with said
line, a polarized signal controlling magnet
having two opposing windings and respon-
sive Lo current.in one winding only to cause
the display of a signal but not responsive fo
current in both windings, a cirenit for the
said one winding only local to the exchange
and -under the control of the operator for
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causing the actuation of the électromagnet,
and means under control of the subscriber
for controlling an increased flow of current
through both windings when the line is
switched for conversation.

15. The combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a cord cir-
cuit adapted to make connection with said
line, a polarized signal controlling magnet
having two opposing windings and respon-
sive to current in one winding only to cause
the display of a signal but not responsive
to current in both windings, a circuit for the
said one winding local to the exchange and
under the control of the operator for caus-
ing the actuation of the electromagnet, and
means under control of the subscriber for
controlling a circuit of both windings when
the line is switched for conversation.

16. The combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a cord cir-
cuit adapted to make connection with said
line, a polarized signal controlling magnet
having two opposing windings and respon-
sive to current in one winding only to cause
the display of a signal but not responsive
to current in both windings, means under
control of the operator for completing a cir-
cuit through the said winding only, and
means under control of the subscriber for
controlling a circuit of both windings when
the line is switched for conversation.

17. The combination in a telephone ex-
change system of a telephone line uniting a
sub-station with a central office, a cord cir-
cutt adapted to make connection with said
line, a polarized signal controlling magnet
assoclated therewith having two opposing
windings, one of lesser magnetic effect than
the other, an armature for said magnet nor-
mally engaging a stop and adapted to be
only actuated from its normal position to
cause the display of a signal by current in
the said lesser winding, means under the
control of the operator for completing a ci-
cuit through the winding of lesser effect, and
means under control of the subscriber for
completing a circuit through the other wind-
ing to cause the effacement of said signal.

18. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the switchboard, link circuits for uniting
said lines for conversation, a source of cur-
rent associated with said link circuits and
adapted to be bridged across the line cir-
cuits when connected for conversation, a
connection including resistance extending
between one of said line conductors of a
connected telephone line and a return con-
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ductor maintained at & potential different
from that pole of the source of current then
connected to said line conductor, a polarized
signal controlling electromagnet associated
with said link circuit, having a winding
included in circuit with said source of cur-
rent and with said resistance when said line
1s connected with said link circuit, whereby
a difference in the relative polarization of
the poles of said electromagnet in a certain
direction is secured to cause the display of
its signal, and a second winding for said
electromagnet in a circuit under the control
of the sub-station switch for destroying said
relative difference in polarization whereby
said signal is effaced.

19. A telephone exchange system includ-

-ing telephone lines extending to a central

oflice, line conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the_switchboard, link circuits for uniting
said lines for conversation, a source of cur-
rent associated with said link circuits and
adapted to be bridged across the line circuits
when connected for conversation, a connec-
tion including resistance extending between
one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that pole
of the source of current then connected to
sald line condnctor and a polarized signal
controlling electromagnet having two wind-
ings associated with said link cirveuit, one
of said windings being adapted, when ener-
gized alone, to cause a difference in the rela-
tive polarization of the poles of said electro-
magnet in a certain direction to cause the
display of its signal, and the other of said
windings being adapted, when energized, to
destroy said difference of polarization
whereby said signal is eflaced.

20. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the switchboard, link circuits for uniting
said lines for conversation, a source of cur-
rent associated with said link circuits and
adapted to be bridged across the line cir-
cutts when connected for conversation, a
connection including resistance extending
between one of said line conduciors of a
connected telephone line and a return con-
ductor maintained at a potential different
from that pole of the source of current then
connected to said line conductor, and a
polarized signal controlling electromagnet
having two windings associated with said
link civeait, one of said windings being in-
cluded in cirenit with said source of current
and with said resistance when said lne is
connected with said link cireuit, and inclnded
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also in circuit with said soutce of currentand | source of current then connected to said line

with the second winding when the circuit of
the telephone line is closed at the substation,
whereby a difference in the relative polariza-
tion of the poles of the said electromagnet

in a certain direction is secured by current.:

over the former path to cause the display
of its signal, and whereby said difference in
polarization is destroyed by current over
said latter path to efface said signal. ‘
21. A felephone exchange system includ-

_ing telephone lines extending to a central

office, line conductors for extending said
telephone lines to the switchboard, spring

jacks associated with said line conductors .
at the switchboard, link circuits for uniting.

said lines for conversation, a source of cur-
rent associated with said link circuits and
adapted to be bridged across the line cir-
cuits when connected for conversation, a con-

nection including resistance extending: be-
tween one of said line conductors of a con-

nected telephone line and & return conductor
maintained at a potential different from that
pole of the source of current then connected

to said line conductor, a polarized signal i

controlling electromagnet associated -with
said link circuit, having a winding included
in cirenit with said source of current and

with said resistance when said line is con-

nected with said link cirenit, whererby a dif-
ference in the relative polarization of the
poles of said electromagnet in a certain di-
rection is secured to cause the display of its
signal, a second winding for said electromag-
net in a circuit under the control of ‘the
substation switch for destroying said rela-
tive difference in polarization whereby said
signal is effaced, and a test circuit extend-
ing from said return conductor through-a
signal producing device to the testing con-
tact piece of a plug, whereby, when said
testing contact piece of the plug is engaged
with that contact piece of a spring jack
connected with said resistance, a flow.of cur-
rent will result through said test circuit if
another plug is inserted into another spring
jack of the same line, and whereby, when
no connection exists with the line; no-test
indication will result. S
92. A telephone exchange system.includ-
ing telephone lines extending to a central
office, line conductors for extending said tele-

phone lines to the switchboard, spring jacks

associated with said line conductors at the
switchboard, link circuits for uniting said
lines for ‘conversation, a source of current

associated with said link circuits and adapt-

ed to be bridged across the line circuits when
connected for conversation, a connection in-
cluding resistance extending between one of
said line conductors of a connected telephone
line and a return conductor maintained at a
potential different from: that pole of the

l
!
|
I
|

i

conductor, a polarized signal controlling
clectromagnet having two windings assocl-
ated with said link eircuit, one of said wind-
ings being adapted, when energized alone,
to cause a difference in the relative polariza-
tion of the poles of said electromagnet in a
certain divection .to cause the display of its
signal; and the other of said windings being

“adapted, when energized, to destroy said dif-

ference of polarization whereby said signal
is effaced, and a test circuit extending from
said return conductor through a signal pro-
ducing device to the testing contact piece of
a plug, whereby, when said testing contact
piece of the plug is engaged with that con-
tact piece of a spring jack connected with
said resistance, a flow of current will result
through sald test civenit if another piug is
inserted into another spring jack of the same
line, and whereby, when no connection exists
with the line, no-test indication will result.
28. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said tele-
phone lines to the switchboard, spring jacks
associated “with said line conductors at the
switchboard, link circuits for uniting said
lines for conversation, a source of current

‘agsociated with said link cireuits and adapt-

ed to be bridged across the line cirenits
when connected for conversation, a connec-
tion ineluding resistance extending between
one of said line conductors of a connected
telephone line and a return conductor main-
tained ‘at a potential different from that
pole of the source of current then connected
to said line conductor, a polarized signal
controlling electromagnet having two wind-
ings associated with said link circuit, one of
said windings being included in circuit with
said source of current and with said resist-
ance when said line is connected with said
link circuit, and included also in circuit with
said source of current and with the line
limbs of the telephone line and with the sec-

ondwinding when the circuit of the tele-
phone line is closed at the substation, where-

by a difference in the relative polarization
of -the poles of the said electromagnet in a

‘certain direction is secured by current over

the former path to cause the display of its
signal, and whereby said difference in polari-

“zation is destroyed by current over said lat-

ter path to efface said signal, and a test cir-
cuit extending from sald return conductor
through ‘a signal producing device to the
testing contact piece of a plug, whereby,
when said testing contact piece of the plug
is engaged with that contact piece of a
spring jack connected with said resistance, a
flow of current will result through said test
circuit if another plug is inserted into an-
other spring jack of the same line, and
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whereby, when no connection exists with the
line, no test indication will result.

24. A telephone exchange system includ-
ing telephone lines extending to a central
oflice, line conductors for extending said tele-
phone lines to the switchboard, spring jacks
assoclated with said line conductors at the
switchboard, calling signals associated with
said lines and adapted to be operated. by
current -over said lines, link circuits for
uniting said lines for conversation, a source
of current associated with said link circuits

and adapted to be bridged across the line
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circuits when connected for conversation, a

relay winding included in circuit between

one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that pole
of the source of current then connected to
said line conductor, adapted to be energized
from said source of current over a portion
of the link circuit then connected with said
line conductor to destroy the substation con-
trol of its associated call signal, a polarized
signal controlling electromagnet associated
with said link circuit, having a winding In-
cluded in circuit with said source of current
and with said relay winding when said line
is connected with said link circuit, whereby
a difference in the relative polarization of
the poles of said electromagnet in a certain
divection is secured to cause the display of
its signal and a second winding for said
electromagnet in a civeuit under the control
of the substation switch for destroying said
relative difference in polarization whereby
sald signal is effaced.

25. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the switchboard, calling signals associated
with said lines and adapted to be operated
by current over said lines, link circuits for
uniting said lines for conversation, a source
of current associated with said link circuits
and adapted fo be brideed across the line

circuits when connected for conversation, a

relay winding included in circuit between
one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that pole
the source of current then connected to
sald line conductor, adapted to be energized
from said source of current over a portion
of the link circuit then connected with said
line conductor to destroy the substation con-
trol of its associated call signal and a polar-
ized signal controlling electromagnet having
two windings associated with said link cir-
cuit, one of said windings being adapted,
when energized, to cause a difference in the
relative polarization of the poles of said
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electromagnet in a certain direction to cause
the display of its signal, and the other of
sald windings being adapted, when ener-
gized, to destroy said difference of polariza-
tion whereby said signal is effaced.

26. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said
telephone lines to the switehhoard, spring
jacks associated with said line conductors at
the switchboard, calling signals associated
with said lines and adapted to be operated
by current over said lines, link circuits for
uniting said lines for conversation, a source
of current associated with said link cireuits
and adapted to be bridged across the line
circuits when connected for conversation, a
relay winding included in cireuit between
one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that pole
of the source of current then connected to
said line conductor, adapted to he energized
from said source of current over a portion of
the link circuit then connected with said line
conductor to destroy the substation control
of its associated call signal and a polarized
signal controlling electromagnet having two
windings associated with said link cireuit,
one of said windings being included in ecir-
cuit. with said source of current and with
said relay winding when said line is con-
nected with said link circuit, and included
also in circuit with said source of current
and with the line limbs of the telephone line
and with the second winding when the cir-
cuit of the telephone line is closed at the
substation, whereby a difference in the rela-
tive polarization of the poles of the said
electromagnet in a certain direction is se-
cured by current over the former path to
cause the display of its signal, and whereby
said difference in polavization is destroyed
by carrent over said latter path to efface said
signal.

27. A telephone exchange system inelud-
ing telephone lines extending to a central
office, Iine conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the switchboard, calling signals associated
with said lines and adapted to be operated
by current over said lines, link civenits for
uniting said lines for conversation, a source
of current associated with said link cirenits
and adapted to be bridged across the line
circuits when connected for conversation, a
relatively high resistance connection extend-
ing between one of said line conductors of a
connected telephone line and a return con-
ductor, said return conductor being main-
tained at a potential different from that pole
of the source of current then connected to
said line conductor, said relatively high re-
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sistance connection including a relay magnet
winding adapted to be energized from said
source of current over a portion of the link
circuit then connected with said line to - de-
stroy the substation control of its associated
call signal, a polarized signal controlling
electromacrnet associated with said link - cir-
cuit, hnvmfr a winding included in circuit
with said source of current and with said
relatively high resistance ‘connection when
said line is ¢onnected with said link eircuit,
whereby a difference in the relative polari-
zation of the poles of said electromagnet in
a 'certain direction is secured to cause. the
display of its signal and a second winding
for said electromagnet in a circuit under the
control of the substation switch for destroy-

ing said telative difference in polarization

Whereb_y said signal is-effaced.. . ,
28. A telephone exchange system includ-
ing telephone lines extendmo to a central

oﬁ‘me, line conductors for e\tendmo said

telephone lines to the switchboard, spring
jacks assaciated with sgid line conductors ab

the switchboard, calling signals ‘associated

with said lines and adaptecl to be operated
by current over said lines, link circuits for
uniting said lines for conversation, a source
of current associated with said link circuits
and adapted to be bridged across the line

circuits when connected for conyversation, a

relatively high resistance connection extend-
ing between one of said line conductors of a
connected ‘telephone line and a return con-
ductor, said return conductor being main-

tained at a potential different from that pole !

of the source of current then connected to
said line conductor, said relatively high re-
sistance connection including a rel‘ty mag-
net winding adapted to be energized from

said. source of current over ‘a pOI’thD of
lﬁe link circuit then connected with: said
line to destroy the substation control of its

associated call signal, and a polarized signal -
controlling electromagnet having two wind-

ings assocnted with sald Iink c1rcu1t one of

said windings being adapted, when ener-
gized, to cause a difference in’ the relative
pol‘uuatlon of “the. poles of said electro-|t
magnet in a certain- direction to’ cause. the
nd the other of said

dlsplay of its signal, 4
windings being adapted, when energized, to
destroy said. difference
whereby said signal i 1s eff‘mced
29. A telephone ex
ing ‘telephone lines e\tendmo to a central
ofhce line conductors for e\tendmo said tele-
p‘lone Iines to the switchboard, spring jacks
associated with said line conductors at the

switchboard, calling signals associated with.
said lines and adapted to be operated by
cutrent over said lines, link ‘circuits: for:

unitiig said lines for conversatlon, a source
of current associated with said link circuits

of polfuluatmn j

hange system includ--

and adapted to be bridged across the line
ccircuits when connected for conversation, a
relatively high resistance connection extend-
ing between one of said line conductors of a
connected telephone line and a return con-
ductor, said veturn conductor being main-
tained at a potential different from that
poleof the source of current then connected
to said line conductor, said relatively high
resistance connection including a relay mag-
net winding adapted to be energized from
said source of current over a pmtlon of the
link circuit then connected with said line
to destroy the substation control of its asso-
ciated call signal and a polarized signal con-

frolling electl omagnet having two Wmdmos
‘assocmLecl with szud link cn’cult one of sald

windings being included in cireuit with said
sourece of current and with said relatively
high resistance connection when said line 1s
connected with said link ecircuit, and in-
cluded also in circuit with said source of
current ‘and with the line limbs of the tele-
phone line and with the second winding
when ‘the circuit of the telephone line is

‘closed dt the substation; whereby a difference

in the relative polarization of the poles of
the said electromagnet in & certain direction
is secured by current over the former path
to cause the display of its signal, and where-
by -said difference in polarlzatlon is de-
stroyed by current over said latter path to
efface said signal.
80. A telephone exchange system. includ-
ing telephone lines e\tendmo to a central
ofh(:e, line conductors for e\tenclmo said tele-
phone lines to the switchboard, spring jacks
associated with said line conductors at the
switchboard, calling signals associated with
said lines and adapted to be operated by
current over said lines, link circuits for unit-
ing said lines for oomelsatlon, a source of
current associated with said link cir cuits and
adapted to be bridged across the line circuits
when connected t01 conversation, a relay
winding included in circuit between one of
said line conductors of a connected tele-
phone line and a return conductor main-
tained at a potential different from that
pole of the souice of current then connected
to said line conductor, adapted to be ener-
gized from -said source of current over a
portlon of the link circuit then connected
with gaid line conductor to destroy the sub-
station control of its associated call signal,

“a polarized signal controlling electr omaonet

associated Wlth said link cucult hawno a
wmclmo mecluded in circuit with s‘ud source
of Cument and with said, relay winding
when . said line is connected with said lmk
circuit, whereby a difference in the relative
pol‘trlzatlon of the poles of said electro-

| magnet in a certain direction is secured to

ca‘u‘se the display of its signal, a second
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winding for said electromagnet in a circuit
under the control of the substation switch
for destroying said relative difference in
polarization whereby said signal is effaced
and a test circuit extending from said re-
turn conductor through a signal producing
device to the testing contact piece of a plug,
whereby, when said testing contact piece of
the plug is engaged with that contact piece
of a spring jack connected with said relay
winding, a flow of current will result
through said test circuit if another plug is
inserted into another spring jack of the same
line, and whereby, when no connection exists
with the line, no test indication will result.

31. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said tele-
phone lines to the switchboard, spring jacks
associated with said line conductors at the
switchboard, calling signals associated with
said lines and adapted to be operated by
current over said lines, link circuits for unit-
ing said lines for conversation, a source of
current associated with said Hnk circuits
and adapted to be bridged across the line cir-
cuits when connected for conversation, a re-
lay winding included in circuit between one
of said line conductors of a connected tele-
phone line and a return conductor main-
tained at a potential different from that pole
of the source of current then connected to
said line conductor, adapted to be energized
from said source of current over a portion
of the link circuit then connected with said
line conductor to destroy the substation con-
trol of its associated call signal, a polarized
signal controlling electromagnet having two
windings associated with said link circuit,
one of said windings being adapted, when
energized, to cause a difference in the rela-
tive polarization of the poles of said electro-
magnet in a certain direction to cause the
display of its signal, and the other of said
windings being adapted, when energized,
to destroy said difference of polarization
whereby said signal is effaced and a test cir-
cuit extending from said return conductor
through a signal producing device to the
testing contact piece of a plug, whereby,
when said testing contact piece of the plug
is engaged with that contact piece of a
spring jack connected with said relay wind-
ing, a flow of current will result through
said test circuit if another plug is inserted
into another spring jack of the same line,
and whereby, when 1o connection exists with
the line, no test indication will result.

32. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said tele-
phone lines to the switchboard, spring jacks
associated with said line conductors at the
switchboard, calling signals associated with
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sald lines and adapted to be operated by
current over said lines, link ecircuits for
uniting said lines for conversation, a source
of current associated with said link cirenits
and adapted to be bridged across the line
cireuits when connected for conversation, a
velay winding included in circuit between
one of said line conductors of a connected
telephone line and a return conductor main-
tained at a potential different from that
pole of the source of current then connected
to said line conductor, adapted to be ener-
gized from said source of current over a
portion of the link circuit then conmected
with said line conductor to destroy the sub-
station control of its associated call signal,
a polarized signal controlling electromagnet
having two windings associated with said
link cireuit, one of said windings being in-
cluded in cirenit with said source of current
and with said relay winding when said line
is connected with said link eircuit, and in-
cluded also in circuit with said source of
current and with the line limbs of the tele-
phone line and with the second winding
when the circuit of the telephone line is
closed at the substation, whereby a differ-
ence in the relative polarization of the poles
of the said electromagnet in a certain direc-
tion is secured by current over the former
path to cause the display of its signal, and
whereby said difference in polarization is
destroyed by current over said latter path
to efface said signal and a test circuit ex-
tending from said return conductor through
a signal producing device to the testing con-
tact piece of a plug, whereby, when said test-
ing contact piece of the plug is engaged with
that contact piece of 2 spring jack connected
with said relay winding, a flow of current
will result through said test circuit if an-
other plug is inserted into another spring
jack of the same line, and whereby, when no
connection exists with the line, no test indi-
cation will result.

33. A telephone exchange system includ-
ing telephone lines extending to a central
office, line conductors for extending said
telephone lines to the switchboard, spring
jacks associated with said line conductors at
the switchboard, calling signals associated
with said lines and adapted to be operated
by current over said lines, link circuits for
uniting said lines for conversation, a source
of current associated with said link circuits
and adapted to be bridged across the line
circuits when connected for conversation, a
relatively high resistance connection ex-
tending between one of said line conductors
of a connected telephone line and a return
conductor, said return conductor being main-
tained at a potential different from that pole
of the source of current then connected to
said line conductor, said relatively high re-
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sistance connection including a relay magnet
winding adapted to he-energized from said
source of current over a portlon of the link
circuit then connected with said line to de-
stroy the substation centrol of its associated
call signal,

cuit, havmg a winding included .in circuit
with said source of current and with said

relatively high resistance connection when:

said line is connected with said- link cir-
cuit, whereby a difference in the relative
polarluatlon .of the - poles of said electro-
magnet in a-certain direction is secured to
cause the display -of ‘its signal, a second
winding for said electronuanet in a cireuit
under the control of the substatlo_n switch
for destroying said relative ‘difference in
polarization wher‘eby said. signal is effaced
and a test circuit extending from said return
condnctor through .a sxonal producing de-
vice to the testmcr contact piece of a plu

whereby, when said ‘testing  contact plece

of the plug is engaged W1th that -contact -

piece of a_spring }ack connected with said

relatively high resistance connection, a flow

of current w111 result through said test cir-

cait if another plug is inserted into another:

spring jack of the same line,-and-swhereby,
when no connection exists with the line, no
test indication will result.

34. A telephone exchange system includ-
ing telephone lines e\tendmo to-a central
(nh(-e, line conductors for e\tendmO' said

telephone dines to the switchboard, sprlno’

jacks associated - with said line conductors
at the switchboard, calling signals associated
\vzth said lines and deapLed to be operated
by current over said lines, link circuits for
iting said lines for conversation; a source

of cvrrent associated with said link cn“cults

and adapted to be brldged across-the line cir-
cuits when connected - for .conversation, a
relatively high resistance connection extend-
ing between one of said line .conductors of

a connected telephone line and a return con-
ductor, said return conductor being main--

tained "at a potential different from that
pole of the source of current then connected
to said line conductor, said relatively high

resistance eonnection 1ndudlno a relay mag-
net winding adapted to be ene1g1zed from

said source of current over a -portion of the

Iink .circuit then connected with said line to-

destroy ‘the substation .control of its associ-

ated call signal; a polarized signal control-.
Iing ele\,tromaonet having two windings.

associated with said link c:lrcult one of said
windings being adapted when ' enercrwed to

cause 2 difference in the relative polarlm—‘
tion of the poles.of said elestromagnet in a-

certain direction to cause the dlsplay of its

signal, and the other cf said windings being
‘ ‘ld‘lpted when energized, to destroy said

a polarized signal controlling -
electr(nnacrnct associated Wlth sald link cir-

: K

difference of polarization whereby said sig-
nal is eftaced and a test circuit e‘itendmg
from said return conductor through a signal
produclno device to the testing contact piece
of a plug, whereby, when said testing con-
tact piece of the plug 1s engaged Wlth that
contact piece of a spring jack -connected

with said relatively high resistance connec-
tion, a fHow of current will result through
sald test circuit if another plug is inserted
into another spring jack of the same line,
and:. whereby, when no connection exists
with the line, no test indication will result.

35. A te1ephore exchange system includ-

ing telephone lines ex tendnw to a central

OﬁlCE’ Iine conductors for extendlnfr said tele-
phone lines.to the switchboard, spring jacks
associated with said line conductors at the
switchboard, calling signals associated with
said lines and rLdaptedl to be -operated by
current over said lines, link circuits for unit-
ing said lines for conversation, a source of
current associated with said link circuits and
adapted ito be bridged across the line circuits
when connected for conversation, a rela-
tively high resistance connection extending
between one-of said line conductors.of a con-
nected telephone line and a return con-
ductor, said return conductor being main-

tained at'a potential different from that pole-

of the source .of current then connected to
said line conductor, said relatively high re-
sistance connection including a relay magnet
winding adapted to  be ener017ed fmm

said source of current over a p01t10n of the
llnk circuit - then connected -with said line
to .destroy ithe substation control of its asso-
ciated call signal, a polarized signal control-
ling electromagnet having two windings as-
sociated with said link cirenit, one of said
windings being ineluded in circuit with said
source -of current and with said relatively
high resistance connection when said line is
conniected with said link circuit, and in-
cluded .also in circuit with said source of
current and with the line limbs of the tele-
phione line and with the second winding
when the circuit of the telephone line is
closed atthe substation, whereby a difference
in :the relative polarization of the poles of
the said electromagnet.in a eertain direction

.is :secured by .current over the former path

1o cause the display of its signal,.and where-
by said .differerice 1n polarization is destroyed
by -current .over said latter path to eflace
said signal and a test circuit extending from
said retum conductor through a signal pro-
ducm@ device to-the testing. “contact piece of
a plug, whereby, when sard testing contact

piece of the plug is engaged with ‘that con-
tact piece of a spring ]acl\ connected with
said relatively high resistance connection, a
flow .of -cuprent will result through said test
circuit if another pluo is inserted into an-
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other spring jack of the same line, and
whereby, when no connection exists with the
line, no test indication will result.

36. The combination, in a telephone ex-
change system, of a telephone-line uniting a
substation” with the central office, a cord-
circuit adapted to make connection with said
line, a polarized signal-controlling electro-
magnet having two opposing windings and
responsive to current in one winding only
to cause the display of a signal, but not re-
sponsive to current in both windings, a eir-
cuit for one of said windings local to the
exchange and under the control of the opera-
tor for causing the actuation of the electro-
magnet, and a switch at the substation in-
cluded in the circuit of the other winding
when the line is switched for conversation.

37. A telephone system comprising a tele-
phone line extending from a substation to
a central office, a link - cirenit for making
connection to said line, a polarized two-wind-
ing signal - controlling electromagnet asso-

_clated with said link-cireuit, means for dis-

playing a signal in response to the one-wind-
g energization of said electromagnet and
for effacing said signal in response te the
two-winding energization thereof, a source
of current, a resistance associated with said
telephone line, means under the control of
the operator for completing a cireuit through
one of the windings of said signal-control-
ling electromagnet and said resistance, and
means under the control of the subscriber,
when the operator has completed said cir-
cuit, for completing a circuit including the
other winding of said signal-controlling elec-
tromagnet in parallel with said resistance.
38. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a link-circuit for making con-
nection to said line,a polarized two-winding
signal-controlling electromagnet associated
with said Iink-circuit, means for displaying
a signal in response to the one-winding ener-
gization of said electromagnet and for effac-
ing said signal in response to the two-wind-
ing energization thereof, a source of current,
a line-signal associated with said telephone
line, a signal-effacing electromagnet for re-
moving said line-signal from the control of
the subscriber, means undeér the control of

“the operator for completing a cireuit through

one of the windings of said signal-control-
ling electromagnet and the winding of said
signal-effacing electromagnet, and means un-
der the control of the subscriber, when the
operator has completed said cirenit, for com-
pleting a cirenit including the other winding
of said signal-controlling electromagnet in
parallel with the winding of said signal-
effacing electromagnet. ’

30. A telephone system comprising tele-
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phene lines extending from substations to a

central office, springjacks in which said lines
terminate, a link-cirenit and terminal plugs
for connecting said lines for conversation, :
polarized two-winding signal-controlling
electromagnet associated with said link-eir-
cuit, means for displaying a signal in re-
sponse to the one-winding energization of
sald electromagnet and for effacing said sig-
nal in response to the two-winding energiza-
tion thereof, a source of current, a resistance
associated with each telephone line, means
operative upon the connection of said link-
cireuit to a telephone line to close a cireuit
through one of the windings of said signal-
controlling electromagnet and the said re-
sistance associated with said telephone line,
neans under the control of the subseriber,
when the operator has completed said cir-
cuit, for completing a circuit including the
other winding of said signal-controlling elec-
tromagnet in parallel with said resistance, a
test cireuit connected to one terminal of said
resistance and extending to the testing con-
(zct-piece of a terminal plug, and a signal-
producing device associated with said test
contact whereby, when said testing contact-
piece of the plug is engaged with the testing
contact-piece of a springjack associated with
a disconnected line, no flow of current will
resulf, and whereby, when said engagement
1s made with a springjack of a connected
Iine, a flow of current will result to canse
the operation of the said signal-producing
device. .

40. A telephone system comprising tele-
phone lines extending from substations to a
central office, springjacks in which said lines
terminate, a link-cirenit and terminal plugs
for connecting said Iines for conversation, a
polarized two-winding signal - controlling
electromagnet associated with said link-cir-
cuit, means for displaying a signal in re-
sponse to the one-winding energization of
said electromagnet and for effacing said sig-
nal in response to the two-winding energiza-
tion thereof, a source of current,a line-signal
associated with each telephone line, a signal-
effacing electromagnet for removing said
line-signal from the control of the subscriber,
means operative upon the connection of said
link-circuit to a telephone line to close a
cirenit through one of the windings of said
signal - controlling electromagnet and the
winding of the associated signal - effacing
electromagnet, means under the control of
the snbseriber, when the operator has com-
pleted said cirenit, for completing a circuit
including the other winding of said signal-
controlling electromagnet m parallel with
the winding of said signal-effacing electro-
magnet, a test cirenit connected to one ter-
minal of said signal-effacing electromagnet
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and extending to the testing contact-piece of
a terminal plug, and a signal-producing de-
vice associated with said test contact, where-
by when said testing contact-piece of the
¢ plug is engaged with the testing contact-
piece of a springjack associated with a dis-
connected line, no flow of current will re-

sult, and whereby wheri said engagemeént is’

made with a springjack of a connected line,

a flow of current will result to cause the op- 12
eration of the said signal-producing device.

In witness whereof, I hereunto subscribe
my name this 28th day of July, A. D. 1904.

HARRY G. WEBSTER.

Witnesses:
KevpsTter B. MivLer,
Grace MITCHELL.




Correction in Letters Patent No, 930,513.

It is hereby certified that in Letters Patent No. 930,513, granted August 10,
1909, upon the application of Harry G. Websfer, of Chicago, Illinois, for an im-
provement in “Telephone~Exchange Systems,” an error appears in the printed speci-
fication requiring correction, as follows : Page 7, line 1, after the word ‘“ current ”
the words and with the line limbs of the telephone line should be inserted ; and that
the said Letters Patent should be read with this correction therein that the same may
conform to the record of the case in the Patent Office. ‘

Signed and sealed this 5th day of October, A. D., 1909.

[sEAL.] C. C. BILLINGS,

Acting Commissioner o ) Patents.



