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Lo all whom it may concern:

Be 1t known that I, HARRY G. WEBSTER, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Ili-
nois, have invented certain new and useful
Impl ovements 1n Telephone Systems, of
which the following is a specification.

My mvention relates to improvements m

telephone systems, my object being to pro-

vide mmproved signaling apparatus therein.

In accordance with my invention I provide
at the central station a signal controlling
electromagnet which is under the control of
the subscriber at the sub-station and is also
under the control of the operator at the cen-
tral station. This electromagnet in the pre-
ferred form of my invention is preferably a
relay magnet which serves to control a sig-
nal, such as a lamp.

The signal controlling electromagnet is
pteiembly constructed so that it is 1111tlelly
controlled by- the subscriber at the sub-sta-
tion, whereby a suitable signal may be actu-
ated to call the attention of the operator to
the fact that the subscriber desires a connec-
tion. The signal controlling electromagnet
1S also ad
tor, preferably by the insertion of the con-
11eet1110 plug 1n a spring jack or switching
terminal of the subscriber’s line. The initial
actuation of the magnet may be utilized to
light a lamp as the eelhnﬂ signal, and the
final actuation of the leLLy which is con-
trolled by the operator may be utilized for
rendering the signal mert.

I have illustrated my invention in connec-
tton with a signal controlling electromagnet
in the form of a relay ]mVlnﬂ a single arma-
ture adapted to partake of an initial move-
ment under the control of the subseriber, and
to partake of a final movement under the
control of the operator, the initial movement
serving to actuate the swnal for the connec-
tiomn, and the final movement ser ving to ren-
der the sienal inert; these movements may
also be ufilized for pelfoumno' other func-
trons as desired.

While I have thus shown the magnet with
a single armature adapted to par take of the
two fletmetwe movements, 1t 1s apparent
that this selective operetlen may be pro-
cured 1 other ways, and I do not therefore
desire to limit myself to this particular
method of construction.

pted to be actuated by the opera-

i
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In 1ts broader phases my invention is de-
scribed and illustrated in my application for
United States Letters Patent, Serial Number
149,833, filed March 27th, 1903. In the
pr¢ esent appheatlon which 1s a division of said
prior application I have illustrated my in-
vention in connection with a signal control-
ling electromagnet in the form of & relay hav-
g two energizing windings of different en-
ergizing eapeeltlee nounaily dafferentially
eonneeted and mitially responsive to a con-
trol exercised by the subscriber, the circuit
through one of said windings, howevel being
under the control of t e operator Wheleby £
greater energization of said relay may be se-
cured.

I have illustrated this application of my
invention i the accompanying drawings in

which
Figure 1 1s a diagram illustrating my in-

vention in connection with a two wire me-
tallic circuit telephone exchange system;
Fig. 1*is a detail view showing dmﬂmmmatﬂ
1ee,lly the armature and sw_ttehmg contacts
of the relay in their second or intermediate
position; Kig. 1" 1s a detail view showing dia-
mmmnmtlmlly the armature and switching
contacts of the 1e1ey in their third or final
position. '

Like letters refer to hke partsin the several
figures.

Referlinﬂ first to Ifig. 1, the subseriber’s
apparatus 1s represented as consisting of the
telephone hook switch v, signal bell v?, con-
denser v*, receiver v, transmitter v, and in-
duction coil v° ineludinﬂ‘ the said receiver in
1ts secondary winding.

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

Undernormal conditions the receiver hangs
upon its hook switch, thus closing the lower
contact v ¢, and maintaining the upper con-
tact v v open. The condenser v* prevents
the normal flow of current from battery ¢® at
the central office over the telephone line.
When, however, the subscriber removes his
telephene from its hook, thus elosing the con-
tact v v° and estebliehinﬂ a reletively low re-

sistance path for the flow of current through

the t1 ens:mltter v’ and one winding of the re-
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peating coil v°, the differentially wound relay

¢8 at the central office will be energized to a

limited extent by the flow of current from
said battery ¢*, through winding ¢, winding
¢® in the opposite direction, through the nor-
mally closed contact between springs d° and
d7, overlimbs b a of the telephoneline, through
tlie normally closed contacts of the springs
dt dr and d° to the ground or common pole of
the said battery ¢* via conductor 3. - The said
energizing winding ¢ has a greater number
of turns than the winding ¢°, or 1s placed so
as to exert a greater attractive force upon
the armature ¢/, or is otherwise made ol
oreater energizing capacity, so as to secure 2
[imited energization of the relay and a limited
attraction of its armature ¢’ to cause a limited
movement. thereof to close the contact ¢’ ¢,
as shown in Ifig. 1*.  In order that the arma-
ture ¢ may alter the contacts between the
springs d° d” d® d° d** and d", 1t 1s necessary
that the core of the relay be energized to a
oreater extent than can be secured through
the two differential windings ¢'° ¢’ 1n series,
The closure of contact ¢* ¢! established a
path for the flow of current from battery ¢’
through the signal lamp ¢, contact ¢* ¢?; over
conductor 9, .through the contact between
springs d*° and d* and to the other pole of the
said battery. This flow of current causes
the illumination of the said signal lamp ¢ to

indicate to the operator that the subscriber

has removed his telephone from its hook for
the purpose of making a call. '

Each subscriber’s line is provided with one
or more spring jacks, each having contact
pieces connected thereto in a manner similar
to the one indicated in the drawing at a’-b’.
Each operator is provided with cord circuits
adapted to unite the lines for conversation
similar to the one diagrammatically 1ilus-
On observing the calling signal the
operatorwill insert the left hand or answering

plag of the cord circuit into a spring jack of

45

o0

05

60

65 contact between springs "' and d*° 1s broken |

the line corresponding to the calling signal,
thus causing contact pieces &’ h* of the said
plug to engage respectively with the contact
pieces ¢’ b" of the spring jack. The contact
pieces k? b’ complete a new circuit for the flow
of current from battery ¢* through winding
¢, contact b’ h? cord strand [, relay o’ to the
around or common pole of the said battery e’.
This flow of current causes the operation of

‘the said relay o’ and also causes the complete

energization of the relay ¢®. The winding ¢'
now has .a flow of current through it mate-
rially greater than the flow of current through
the winding ¢°, and having a greater energiz-
ing capacity than said latter winding, causes
the complete attraction of the armature ¢’ to
alter the contacts between the springs d°, d’
d® d°® d*° and d" as follows:—Contact between
springs d*° and d° is broken to interrupt the
flow of current through the signal lamp ¢;

897,234

to disconnect the line circuit from the local
sienaling circuit; contact between springs

d® and d7 is broken to interrupt the flow ol
current through winding ¢°, and contact be-
tween springs d7 and d® is established to con-
nect the test contact 0’ of the jack directly to
the limb b of the line without the interven-
tion of the winding ¢®. As a result of the
complete operation of the said relay c® the
line signal ¢ is effaced, the normal connections
to the line circuit are destroyed and the said
line circuit is connected directly to the cord
circuit without intervening electromagnets
or direct ground connections. -
The energization of relay o’ causes the at-
traction of its armature o* and would cause
the illumination of the supervisory lamp o°
were the subseriber’s telephone not removed
from its hook. The telephone being off its
hook, however, a flow of current is estab-
Jished through the relay o as follows:—I{rom
battery ¢* through winding ¢'%, contact be-
tween springs ¢’ d®, limbs b and @ of the tele-
phone line, over cord strand &, through relay
0 to the ground or common side of the said
battery ¢*. Relay o is thus energized, at-

through the supervisory lamp o® at the nor-
mally closed contact o° 0%
visory lamp o° is thus prevented from giving
its signal at this time. _ | |
Condensers m m are interposed 1n the
strands of the cord circuit to allow the oper-
ator to converse with the calling subscriber
at this time and to allow conversation be-
tween the two subscribers when the connec-
tion has been completely established. The
operator depresses the listening-in keys n n,

thus cutting her telephone s into the conver-

sational circuit, and having determined from
the calling subscriber the number of the sub-
seriber desired, touches the tip contact piece
i/ of the right hand plug to the test ring 0" of
a, spring jack of the line wanted. If the line
be busy the said contact 0’ will have a poten-
tial different from that of the battery ¢* and

a, low of current will result from the said bat-

tery ¢*, .over conductor 10, through the ter-
tiary winding s* of the operator’s induction
coil, contact n* n of the operator’s listening-

in key, over cord strand k, through the tip

contact i/ of the plug and testing contact 0’
of the spring jack of the line tested, where 1t
unites with the current flowing from the bat-
tery ¢® through the winding ¢ of the busy
line. This flow of current through the ter-
tiary winding s will produce a flow of cur-
rent through the circuit including the oper-
ator’s telephone s causing a click therein.
The operator upon hearing the busy click
will advise the calling party that the desired
subscriberis busy. Should, however, the de-
sired line be idle the testing terminals 0" of
all spring jacks connected with the desired
subscriber’s line would be at the same poten-

The said super-
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tial as the battery ¢* and the testing contact
" of the plug, and no flow of current would
result through the said tertiary winding s°
when the test wasmade. Theoperatorwould
thus hear no click, would know that the de-
sired line was idle, would insert the right
hand plug into the spring jack of the desired
hime, and depress the ringing keys ¢ ¢ to in-
clude 1n circuit with the calling bell v* at the
subscriber’s station, the calling generator ¢,
thus causing the desired subscriber’s bell to
ring. At this time the relay ¢® associated
with the desired subscriber’s line is main-
tained 1 an operated position by a current
flowing from battery e* through winding ¢!,
jack and plug contact 6’ 4%, cord strand [,
through contact ¢ #* to the ground pole of said
battery ¢®. This flow of current through the
winding ¢'°1s sufficient to cause the complete
energization of the said relay ¢® and the com-
plete attraction of its armature ¢’ just as de-
scribed with reference to the calling sub-
scriber’s line. A path for the ringing current
1s thus established directly 6ver the limbs a
and b of the subscriber’s line, the said cur-
rent returning to the ground pole of the said
generator through contact ¢ #°. The sub-
scriber’s bell 18 thus caused to ring and no-

sired. Before the said subseriber responds
to his call a path for the flow of current is pro-
vided from battery ¢* through winding ¢!° of
the relay associated with the called for sub-
scriber’s line, jack and plug contact b’ 7, cord
strand [, relay p’ and to the ground pole of said
battery ¢*. This flow of current causes the

“operation of both relay p” and ¢%, just as de-

scribed with reference to the calling sub-
scriber’s line. 'The complete energization
and operation ol the said relay ¢® prevents
the 1lumination of the line signal ¢, while the
operation of relay p’ closes the contact pt p°
and causes the illumination of the supervi-
sory lamp p‘ to indicate to the operator that
the called-for subscriber has not as yet re-
sponded. No path for the flow of current
through relay p exists at this time.  As soon,

however, as the called -for subscriber re-
moves his telephone from its hook a new

path for the flow of current from battery ¢*
1s provided through winding ¢'°, limbs b and

a of the telephone line, through the said re-

lay p and to the ground or common side of
the said battery e¢3. Relay p is thus ener-
a1zed, attracts 1ts armature p* and opens the
circult through supervisory lamp 2° to cause
1ts extinction and to notify the operator of
the response of the called-for subscriber.
Both subscribers are now in conversation
with each other through the cord strands % I
and condensers m m, their transmitters be-
ing energized by current from battery ¢
through the windings ¢ of the relays ¢®, the
current returning through the relays o and p.
The relays o and p are of relatively low re-

tify the subscriber that his attention is de- !

o

sistance compared with the resistance of the
relays o’ p’, thus securing a sufficient flow of
current over the telephone lines from battery
¢’ to satisfactorily energize the transmitters.
As soon as either subscriber replaces his tele-
phone upon his hook the corresponding re-
lay p or o 1s deénergized, thus causing the
lumination of the corresponding super-
visory signal p° or 0. When both subscrib-
ers replace their telephones upon their hooks
both of said supervisory signals will be illu-
minated, thus indicating to the operator that
disconnection is desired. Upon withdraw-
ing the plugs from the spring jacks the relays
and associated apparatus will return to their
normal positions indicated in Fig. 1.

Recapitulating, the energizing winding ¢'°
1s made of sulliciently higher energizing ca-
pacity than -the energizing winding ¢° to
cause a hmited energization only of the relay
¢® when the same current traverses both of
sald windings. This limited energization of
the said relay causes a partial attraction of
1ts armature, or a limited movement of its
assoclated signaling mechanism, to cause the
appearance of the calling signal to indicate
to the operator that a connection is desired.
When, however, the cord circuit is connected
with the hne circuit, either in response to a
call or for the purpose of making connection
with the called-for subscriber’s line, a circuit
1s established through one of said energizing
windings only to cause the complete attrac-
tion of the relay armature, or the further
movement of the associated signaling mech-
anism, to eiface the calling signal and to de-
stroy the normal non-inductive path for the
flow of current to ground from the conversa-
tional circuit thus established and to remove
the mductive windings from said circuit.

It 1s apparent that many alterations and
modifications will occur to those skilled in
the art for securing a suflicient difference be-
tween the energization of the relay ¢® when
windings ¢ and ¢ are in circuit and when
winding ¢'® is alone in circuit with the cord
connecting apparatus, whereby the relay
magnet may control two definite movements
of 1ts associated switching apparatus.

It will also be obvious to those skilled in
the art that my invention is not confined to
1ts application in a switch board system of
the character illustrated in the accompany-
g drawings, but that it may be applied to
and utilized m other telephone exchange sys-
tems, and in signaling systems in general.

I have found that a suflicient difference
between the energizing capacities of the two
windings ¢ ¢ may be secured in practice by
making winding ¢* of 200 ohms and winding
¢’ of 175 ohms of the same size of wire, prop-
erly disposed upon the core, but other pro-
portions between the two windings may be

‘advantageously used depending upon the re-
sistance of the other associated parts.

70

79

30

85

90

95

100

105

110

115

120

130



D

A

I claim: . .

1. In a telephone exchange system, a cen-
tral office and a subscriber’s line circuit, a
source of current for the line, means at the
subscriber’s station to determine the current

flow in the line, a combined signal and cut-ofl
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paratus having
in the use of the apparatus to produce an -

magnet connected in the line and adapted to
control its own circuit connections and con-

trolled by the current in the line as deter-
mined by the subscriber for exhibiting a si1g-
nal, together with operator’s connective ap-
means becoming operative

crease of the current flow in the windings of
sald signal and cut-off magnet to further en-
ergize the same and operate the cut-ofl,
thereby removing itself from the possibility
of line control as long as a connection con-
tinues.

2. In a telephone exchange system, a cen-
tral station and a subscriber’s station and a
source of current supply with thesubscriber’s
line normally connected thereto, a combined
sienal and cut-ofl magnet having two wind-
ings normally included in the line and 1n se-
ries with said source of current, an armature
for said magnet adapted to set a signalin re-
sponse to current flow in one winding of the
magnet, as determined by the subscriber, to-
cether with means controlled in making con-
nection with the line to produce an increased
current flow in the other winding whereby
the armature will sever the connection of the
first winding of the line. !

3. In a telephone exchange system, a sub-
seriber’s line circuit, a subscriber’s station
and a central station, and a source of current
at the latter for supplying the line as deter-
mined by the subscriber, a signal magnet
having its winding normally included serially
in the line with said source, an armature for
said magnet with a signal device and a hne
cut-off device controlled by the armature,
means whereby the action of the armature
in response to normal signaling current in the
line is limited to setting a signal, and further
means under the control of an operator to
produce an increased current flow through a
portion of the magnet winding whereby the
armature will operate the cut-oll device to
remove the magnet from its serial connection
with the line and to retire the signal.

4. In a telephone exchange system, a sub-
seriber’s line circuit, a subscriber’s station
and a central station, and a source of current

at the latter for supplying the line as deter-

mined by the subscriber, a signal magnet
having its winding normally included serially
in the line with said source, an armature for
said magnet with a signal device and aline
cut-off device controlled by the armature,
means whereby the action of the armature in
response to normal signaling current in the
line is limited to setting a signal, and further

means under the control of an operator to .

897,234

close a local circuit through the source of

current and a portion of the magnet winding
to produce an increased flow and increased
energization of the magnet, whereby the
armature will act further to break the con-
nection of the magnet to line, and will retire
the signal.

5. In a telephone exchange system, a cen-

tral station and a subscriber’s station and a
metallic circuit Interconnecting them, a
source of current and means at the subserib-
er’s station to determine the flow therefrom
in the line, a signal controlling magnet for
the line at the central office having its wind-
ings included serially in the line with an in-
cluded cut-off device, an armature for the
magnet adapted to be moved mn two steps,
the first step in response to line current to

set the line signal, and the second step to

work the cut-off device, connection terminals

for the line, and means controlled by ar op-

erator in the use of said connection terminals
to close a local circuit through a portion of
the magnet winding to move the armature
its second step and thereby to sever the line
connection of the magnet winding and retire
the signal.

6. In a telephone exchange system, a me-
tallic line circuit, and a relay having 1ts
windings normally connected thereto through
closed cut-off contacts, a local signal circuit
connected to normally open contacts of said
relay, means to limit the effective energiza-
tion of the relay magnet by line current so
that its armature will close the local signal
circuit only, and means under the control of
an operator to increase the effective energiza-
tion of the magnet so that its armature will
act further to open the cut-off contacts and
sever the line connection to the relay.

7. In a telephone exchange system, a sub-
station and a central station with a line cir-
cuit interconnecting them, means at the sub-
station to determine the flow of current in
the line, a combined signal and cut-off relay
for the line at central having two windings
normally included serially in the line with

cut-off contacts normally closed, an arma-

ture for said relay adapted to control a nor-
mally open signal circuit and thereatter
when actuated further to open the said cut-

off contacts, connection terminals for the

line and cord circuits cooperating therewith,
a-source of current and a pair of bridged re-
lays in each cord circuit, a supervisory signal
jointly controlled by said bridged relays, one
relay adapted to be included in a local circuit
to close the supervisory signal circuit when
connection is made with the line, and the
other relay to control the said signal circuit
in response to current over the line circuit,
together with means whereby current in the
line circuit as determined by a call from the

- substation will attract the relay armature to

close the normally open line signal circuit
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but will not open the cut-off contacts, and
means actuated by an operator in responding
to the call to include one winding of the line
relay 1n the local circuit with the first super-
visory relay, whereby the line relay is cut off
from line and the supervisory signal circuit
1s simultaneously closed.

8. In a telephone exchange system, the

- combination with a telephone line connect-

mg a sub-station with a switching terminal
at the central office, a switch at the sub-
station controlling the flow of current over
the said telephone line through the sub-
station, a cord circuit at the central office
adapted to make connection with the said
switching terminal and to complete a cir-
cuit therethrough over said telephone line,
a signal receiving electro-magnet, having
two diflerentially connected energizing wind-
mgs of different energizing capacities nor-
mally mcluded in circuit with said telephone
Iine and with a suitable source of current,
and normally responsive to currents over
sald line controlled by the sub-station
switch, assoclated signaling mechanism con-
trolled by said electro-magnet and adapted,
under the limited energization thereof con-
trolled by said sub-station switch, to cause
the display of its signal, means for ener-
a1z1ng said electro-magnet to a greater extent
over a circult established through one of
sald energizing windings when the cord cir-
cuitt 18 connected to the line whereby the
sald signaling mechanism is caused to cfface
the said signal, means whereby the operator
may determine the idle or busy condition
of a tested line, a signal controlling electro-
magnet assoclated with said cord circuit
and under the control of the sub-station
switch when the telephone line is switched
for conversation, a second signal controlling
electro-magnet associated with said cord
circult and energized over the circuit estab-
lished by the connection of the cord circuit
to the telephone line, and a supervisory
signal jointly controlled by the said two
electro-magnets. .

9. In a telephone exchange system, the
combination with a telephone line connect-
1ng a sub-station with a switching terminal
at the central oflice, a switch at the sub-
station controlling the flow of current over
the said telephone line through the sub-
station, a cord circuit at the central office
adapted to make connection with the said
switching terminal and to complete a cir-
cult therethrough over said telephone line,
a signal receiving electro-magnet, having
two diflerentially connected energizine wind-
ings of different energizing capacities noxr-
mally 1ncluded 1n ecircuit with said tele-
phone line and with a suitable source of

current, and normally responsive to currents

over said line controlied by the sub-station

switch, assoclated signaling mechanism con- |

i
LY

trolled by said electro-magnet and adapted,

under the himited energization thereof con-
trolled by said sub-station switch, to cause
the display of its signal, means for energizing
sald electro-magnet to a greater extent over
a circult established through one of said
energizing windings when the cord circuit
1s connected to the line whereby the said
signaling mechanism is caused to efface the
sald signal, means whereby the operator
may determine the idle or busy condition
of a tested line, and a signal controlling
electro-magnet associated with said cord
circult and under the control of the sub-
station switch when the telephone line is
switched for conversation.

10. In a telephone exchange system, the
comblnation with a telephone line connect-
1ng a sub-station with a switching terminal
at the central oflice, a switch at the sub-
station controlling the flow of current over
the said telephone line through the sub-
station, a cord circuit at the central office
acdapted to make connection with the said
switching terminal and to complete a cir-
cult therethrough over said telephone line,
a signal receiving electro-magmnet, having
two differentially connected energizing wind-
imgs of different energizing capacities nor-
mally mmcluded in circuit with said telephone
Iime and with a suitable source of current,
and normally responsive to currents over
sald line controlled by the sub -station
switch, assoclated signaling mechanism con-
trolled by said electro-magnet and adapted,
under the limited energization thereof con-
trolled by said sub-station switch, to cause
the display of 1ts signal, means for energiz-
ng said electro-magnet to a greater extent
over a circuit established through one of
sald energlzing windings when the cord cir-
cuit 1s connected to the line whereby the
said signaling mechanism is caused to efface
the sald signal, a signal controlling electro-
magnet associated with said cord circuit and
under the control of the sub-station switch
when the telephone line is switched for con-
versation, a second signal controlling electro-
magnet assoclated with said cord circuit
and energized over the circuit established by
the connection of the cord circuit to the tele-
phone line, and a supervisory signal jointly
controlled by the said two electro-magnets.

11. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with a switching terminal at

the central office, a switch at the sub-station

controlling the flow of current over the said
telephone line through the sub-station, a
cord circuit at the central office adapted to
make connection with the said switching
terminal and to complete a circuit there-
through over said telephone line, a signal re-
cerving electro-magnet, having two differ-
entially connected energizing windings of
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Terent energizing capacities normally 1n-

cluded in circuit with said telephone line and |

with a suitable source ol current, and nor-
mally responsive to currents over said line

controlled by the sub-station switch, asso-

ciated signaling mechanism controlled by
said electro-magnet and adapted, under the

Jimited energization thereof controlled by

said sub-station switch, to cause the display
of its signal, means for energizing said electro-
magnet to a greater extent over a circult
established through one of said energizing
windings when the cord circuit is connected
to the line whereby the said signaling mech-
anism is caused to efface the said signal, and
a signal controlling electro-magnet associ-
ated with said cord circuit and under the con-
trol of the sub-station switch when the tele-
phone line is switched for conversation.

12. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with a switching terminal at
the central office, a switch at the sub-station
controlling the flow of current over the said
telephone line through the sub-station, a

cord circuit at the central office adapted to

make connection with the said switching ter-
minsal and to complete a circuit therethrough
over said telephone line, a signal receiving
electro-magnet, having two differentially
connecting energizing windings of different
energizing capacities normally included
circuit with said telephone line and with a
suitable source of current, and normally re-
sponsive to currents over said line controlled
by the sub-station switch, associated signal-
ing mechanism controlled by said electro-
magnet and adapted, under the limited enei-
oization thereof controlled by said sub-sta-
tion switch, to cause the display of its signal,
means for energizing said electro-magnet to

a creater extent over a circuit established
through one of said energizing windings

when the cord circuit is connected to the line
whereby the said signaling mechanism 1s
caused to efface the said signal and means
whereby the operator may determine the
idle or busy condition of a tested hne.

13. In a telephone exchange system, the
combination with a telephone line connecting
o sub-station with a switching terminal at the
central office, a switch at the sub-station con-
trolling the flow of current over the said tele-
phone line through the sub-station, a cord
circuit at the central office adapted to make
connection with the said switching terminal

and to complete a circuit therethrough over:

said telephone line, a signal receiving electro-
magnet, having two differentially connected
energizing windings of different energizing
capacities normally included in cireuit with
said telephone line and with a suitable source
of current, and normally responsive to cur-
rents over said line controlled by the sub-
station switch, associated signaling mechan-

897,234

ism controlled by said électro-ma?gﬁet and

adapted, under the limited energization
thereof controlled by said sub-station switch,
to cause the display of its signal and means

forenergizing said electro-magnet to a greater ;

extent over a circuit established through one
of said energizing windings when the cord
circuit is connected to the line whereby the
said signaling mechanism is caused to eiface
the said signal.

14. In a telephone exchange system, the
combination with a telephone line connecting

a sub-station with the central office and pro-

vided with a switching terminal thereat, a
sional receiving electro-magnet assoclated
with said line and having two differentially
connected energizing windings of different
energizing capacities normally In cireuit
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the line circuit is
closed at the sub-station, cord connecting
apparatus adapted to make connection with
the said switching terminal and establish a
new path for the greater flow of current
through one of said energizing windings to
cause a greater energization ol said electro-
magnet whereby the said signal is again
effaced when the said line is switched for con-
versation, switching mechanism also con-
trolled by said electro-magnet adapted to
remove the impedance of its other energizing
winding from the circuit extending between
the sub-station and the said switching ter-
minal when the line is switched for conver-
sation, means whereby the operator may de-
termine the idle or busy condition of a tested
line, a signal controlling eléctro-magnet as-
sociated with said cord connecting apparatus
and under the control of the sub-station
switch when the telephone line is switched

for conversation, a second signal controlling
electro-magnet associated with said cord con-

necting apparatus and enengized over the
said circuit established by the connection of
the cord circuit to the telephone line, and a
supervisory signal jointly controlled by the

sald two electro-magnets.

15. In a telephone exchange system, the
combination with a telephone line connect-
ing a sub-station with the central office and
provided with a switching terminal thereat,

a signal receiving electro-magnet associated

with said line and having two differentially
connected energizing windings of different
energizing capacities normally in circuit
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the line circuit 1s

closed at the sub-station, cord connecting

apparatus adapted to malke connection with
the said switching terminal and establish a
new path for the greater flow of current
through one of said energizing windings to
cause a greater energization of said electro-
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magnet Wheleby the said signal is again ef-
teced when the said line is SW1tohed tor CON-
versation, switching mechanism also con-
trolled by said eleetlo—meﬂnet adapted to
remove the impedance of its Cother ener Q1ZINng
winding from the circuit extending betw een
the Sub-stetlon and the sald swﬂaehmﬂ’ ter-
minal when the line 1s switched for conver-

- sation, means whereby the operator may de-
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ratus and

termine the idle or busy condition of a tested
line, and a signal controlling electro-magnet
associated with said cord eennectmcr appPa-
ratus and under the control of the sub-sta-
tion switch when the telephone line is
switched for conversation.

16. In a telephone exchange system, the
combination with a telephone line connect-
ing a sub-station with the central office and
provided with a switching terminal thereat,
a signal receiving electro- maﬂnet associated
with said line and having two differentially
connected energizing wimdings of different
eepaeltles nor nally In  clrcult
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
dlspley of 1ts signal when the line circuit is
closed at the sub-etetlon, cord connecting
apparatus adapted to make connection with
the said switching terminal and establish a

new path for the greater flow of current

through one of said energizing windings to
cause a greater energization of said electro-
magnet wher eby the said signal 1s again ef-

'teeed when the said line 1s 8W1tehed 101 CcOT-

versation, switching mechanism also con-
trolled by said electro- magnet adapted to
remove the impedance of its s other energizing

winding from the circuit extending between

the sub-station and the said Swwchmo termi-

nal when the line is switched for conversa-
tion and a signal controlling electro-magnet
associated with said cord eennectmﬂ' appa-
under the control of the sub-sta-
tion switch when the telephone line is
switched for conversation.

17. In a telephone exchange system, the
combination with a telephene line connect-
Ing a sub-station with the central office and
pr ewded with a switching terminal thereat,
a signal recerving elec _,10—-meonet associated
with said line zmd having two differentially
connected energizing Wmdmo*s of different
energizing ea,paeltles 1101111&1137 In  circuit
therewith adapted to energize said electro-
magnet to a limited extent only to cause
the display of its signal when the line cir-
cuit is closed at the sub-station, cord con-
necting apparatus adapted to malke connec-
tion with the said switching terminal and es-
tablish a new path for the greater flow of cur-
rent through one of said energizing windings
to cause a gleetel ener 0'1zat1011 of sai1d elee—
tro-magnet whereby the said signal is again
effaced when the said line is switched for con-

versation, and switching mechanism also con- l

4

| trolled by said electro-magnet adapted to

remove the impedance of 1ts  other energizing
winding from the circuit extending between
the sub-station and the said SWltehmg ter-
minal when the line 1s switched for conver-
sation.

18. In a telephone exchange system, the
combination with a telephone line connect-
ing the sub-station with the central office and
pr ovided with a switching terminal thereat,
a signal receiving electr 0-mfwnet associated
with said line and having two diff erentlally
connected energizing wmdmﬁ's oi different
energlzing epeeltlee 1101mally I circult
therewith adapted to energize said electro-
magnet to a limited extent enly to cause the
dlspley of 1ts signal when the line circuit is
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closed at. the sub—stetlen cord connecting -

apparatus adapted to make connection with
the said switching terminal and to establish
a new path for the flow of current through
one of said energizing windings only to cause
a greater BHBIDIZ&UOD of sa,ld magnet where-
by the said SI(Tle 1S again effaced when the
sald line is switched for conversation and
switching mechanism also controlled by said
electro- 1ne<r11et adapted to remove the im-
pedance of Sits other ener g1zing winding from
the circuit extending between the sub-sta-
tion and the said SWltehmo terminal when
the line is switched for conversation.

19. In a telephone exchange system, the
combination with a telephene ]me connect-
ing a sub-station with the central office and
provided with a switching terminal thereat,
a signal receiving electro- meﬂuet associated
with said line eml having two differentially
connected energizing Wmduws of (hﬂu:'ent
energlZing e&peutlee normally 1l circult
therewith adapted to energize said electro-
magnet to a hmited extent only to cause the
dlspley of 1ts signal when the line circuit 1s
closed at the eub—stetwn cord connecting ap-
paratus adapted to make connection with
the said switching terminal and to establish
a new path for the flow of current through
one of said energizing windings only to cause
a greater enermzetmn of S&ld magnet where-
by the said swnel 1S agaln effaced when the
Sa,ld line 1s sw1tehed for conversation, switch-
ing mechanism also controlled by said elec-
tro- magnet adapted to remove theimpedance
of its other energizing winding from the cir-
cutt extending between the sub-station and
the said SWltChlIlG terminal when the line 1s
switched for eenvereatmn and means where-
by the operator may determine the idle or
busy condition of a tested line.

20. In a telephone exchange system, the
combination with a telephone line connect-
g a sub-station with the central office and
provided with a switching terminal thereat,
a signal receiving eleétro- meﬂ‘net associated
with said line end having two di Terentially
connected energizing Wmdlnﬂ's of different
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energizing capacities normally 1n circuit
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the line circult is
closed at.the sub-station, cord connecting ap-
paratus adapted to make connection with
the said switching terminal and to establish
a new path for the flow of current through

one of said energizing windings only to cause

a greater energization of said magnet where-
by the said signal is again effaced when the
said line is switched for conversation, switch-

ing mechanism also controlled by said elec-

tro-magnet adapted to remove the 1mpe-
dance of its other energizing winding from
the circuit extending between the sub-sta-
tion and the said switching terminal when

.the line is switched for conversation, and a

sional controlling electro-magnet associated
with said cord connecting apparatus and un-
der the control of the sub-station switch
when the telephone line 1s switched for con-
versation. i

21. In a telephone exchange system, the
combination with a telephone line connect-
ing a sub-station with the central oflice and
provided with a switching terminal thereat,
a signal receiving electro-magnet associated
with said line and having two differentially
connected energizing windings of different
energizing capacities normally mn circuit
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the line eircult 1s
closed at the sub-station, and cord connect-
ing apparatus adapted to make connection
with the sald switching terminal and estab-
lish a new path for the greater flow ol cur-

rent through one of said energizing windings

to cause a greater energization of said electro-
magnet whereby the said signal is again ef-
faced when the said line 1s switched for con-
versation. | _ _ _

22. In a telephone exchange system, the
combination with ‘a telephone line connect-
ing a sub-station with the central oflice and

provided with a switching terminal thereat,

a signal receiving electro-magnet associated
with said line and having two differentially
connected energizing windings of different

energizing capacities normally 1 circult

therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the line circmit 1s
closed at the sub-station, and cord connect-
ing apparatus adapted to make connection
with the said switching terminal and to es-
tablish a new path for the flow of current
through one of said energizing windings only
to cause a greater energization of sard mag-
net whereby the said signal is again effaced
when the said line 1s switched Tor conversa-
tion. | |
- 23. In a telephone exchange system, the
combination with a telephone line connect-

1

[ .
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ing the sub-station with the central office and
provided with a switching terminal thereat,
a signal receiving electro-magnet associated
with said line and having two differentially
connected energizing windings of different
energizing capacities normally in circuit
therewith adapted to energize sald electro-
magnet to a limited extent only to cause the
display of its signal when the line circuit 1s
closed at the sub-station, cord connecting ap-
paratus adapted to make connection with

(&Y,

the said switching terminal and establish a

new path for the greater flow of current
through one of said energizing windings to
cause a greater energization of said electro-
magnet whereby the said signal 1s again el-
faced when the said line is switched for con-
versation, and means whereby the operator
may determine the idle or busy condition of
a tested line.

24. In a telephone exchange system, the

50,

combination with a telephone line connecting -

a sub-station with the central office and pro-
vided with a switching terminal thereat, a
signal receiving electro-magnet associated

with said line and having two differentially

connected energizing windings of different
energizing capacities normally in circutt
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the line circuit 1s
closed at the sub-station, cord connecting
apparatus adapted to make connection with

the said switching terminal and establish a

new path for the greater flow of current
through one of said energizing windings to
cause a greater energization of said electro-
magnet whereby the said signal is again ef-
faced when the said line is switched for con-
versation, and a signal controlling electro-
magnet associated with said cord connecting
apparatus and under the control of the sub-
station switch when the telephone line 1s
switched for conversation. . |
25. In a telephone exchange system, the
combination with a telephone line connect-
ing the sub-station with the central office and
provided with a switching terminal thereat, a

sional receiving electro-magnet associated

with said line and having two differentially
connected energizing windings of different
energizing capacitiesnormallyin circuit there-
with adapted to energize said electro-magnet
to a limited extent only to cause the display

of its signal when the line circuit is closed at,

the sub-station, cord connecting apparatus
adapted to make connection with the said
switching terminal and establish a new path
for the greater flow of current through one of
sald energizing windings to cause a greater
energization of said electro-magnet whereby
the said signal is again effaced when the said
line is switched for conversation, means
whereby the operator may determine the
idle or busy condition of a tested line, and a
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signal controlling electro-magnet associated | sociated with said cord circuit and under the

with said cord connecting apparatus and un-
der the control of the sub-station switch
when the telephone line is switched for con-
versation. |

26. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office and pro-
vided with a switching terminal thercat, a
signal receiving electro-magnet associated
with said line and having two differentially
connected energizing windings of different en-
erglzing capacities normally in circuit there-
with adapted to energize said electro-mag-
net to a limited extent only to cause the dis-
play of its signal when the line circuit is
closed at the sub-station, cord conneecting
apparatus adapted to make connection with
the said switching terminal and establish a
new path for the greater flow of current
through one of said energizing windings to
cause a greater energization of said electro-
magnet whereby the said signal is again ef-
faced when the said line i1s switched for con-
versation, means whereby the operator may
determine the idle or busy condition of a
tested line, a signal controlling electro-mag-
net assoclated with said -cord connecting ap-
paratus and under the control of the sub-sta-
tion switch when the telephone line 1is
switched for conversation, a second signal
controlling electro-magnet associated with
sald cord connecting apparatus and energized

over the said circuit established by the con-

nection of the cord circuit to the telephone
line, and a supervisory signal jointly con-
trolled by the said two electro-magnets.

27. In a telephone exchange system, the
combination with a telephone hne connecting
a sub-station with the central office, a cord
circult at the central office for making con-
nection with the said line, a signal receiving
electro-magnet associated with said line, hav-
ing two differentially connected windings of
different energizing capacities, a connection
to a source of current extending from one side
of said line adapted to complete the circuit
through both of said windings when the cir-
cuit 1s closed at the sub-station to cause a lim-
1ted energization only of said electro-magnet
whereby the display of 1ts signal 1s effected,
switching contacts adapted, when the line is
connected with the cord circuit, to cause a
ogreater flow of current throueh one of said
energizing windings whereby a greater ener-
gization of said electro-magnet is caused to
efface said signal, switching mechanism con-
trolled by said electro-magnet adapted to re-
move thie 1mpedance of 1ts other energizing
winding from the circuit extending between
the sub-station and the said switching ter-
minal when the line 1s switched for conversa-
tion, means whereby the operator may de-
termine the 1dle or busy condition of a tested

line, a signal controlling electro-magnet as- |

control of the sub-station switch when the
telephone line is switched for conversation, a
second signal controlling electro-magnet as-
soclated with said cord circuit and energized
over the circuit established by the connec-
tion of the cord eircuit to the telephone line,
and a supervisory signal jointly controlled by
the said two electro-magnets.

28. In a telephone exchange system, the
combination with a telephone line connect-
mg a sub-station with the central office, a
cord circuit at the central office for making
connection with the said line, a signal receiv-
1ng electro-magnet associated with said line,
having two differentially connected windings
of different energizing capacities, a connec-
tion to a source of current extending from
one side of said line adapted to complete the
circult through both of said windings when
the circuit 1s closed at the sub-station to

cause a hmited energization only of said

electro-magnet whereby the display of its
signal is effected, switching contacts adapted,
when the line 1s connected with the cord cir-

through one of said energizing windings

~whereby a greater energization of said elec-

tro-magnet 1s caused to efface said signal,
switching mechanism controlled by said elec-
tro-magnet adapted to remove the impe-
dance of 1ts other energizing winding from the
circutt extending between the sub-station
and the switching terminal when the line is
switched for conversation, means whereby
the operator may determine the idle or busy

condition of a tested line, and a signal con-

trolling electro-magnet associated with said
cord circuit and under the control of the sub-
station switch when the telephone line is
switched for conversation. .

29. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office, a cord
circult at the central office for making con-
nection with the said line, a signal receiving
electro - magnet associated with said line
having two differentially connected windings

of different energizing capacities, a connec-

tion to a source of current extending from
one side of said line adapted to complete the
circuit through both of said windings when
the circuitis closed at the sub-station to cause
a limited energization only of said electro-
magnet whereby the display of its signal is
ellected, switching contacts adapted, when
the line 1s connected with the cord circuit, to
cause a greater flow of current through one
of said energizing windings whereby a greater
energlzation of said electro-magnet is caused
to eflace said signal, switching mechanism
controlled by said electro-magnet adapted to
remove the impedance of 1ts other energizing

winding from the circuit extending between

the sub-station and the said switching termi-

cuit, to cause a greater flow of current
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nal when the line is switched for conversa-
tion, and a signal controlling electro-magnet
associated with said cord circult and under
the control of the sub-station switch when

the telephone line is switched for conversa-
~tion. ' '

- 30. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office, a cord
circuit at the central office for making con-
nection with the said line, a signal receiving
electro - magnet associated with said lne
having two differentially connected windings
of different energizing capacities, a connec-
tion to a source of current extending irom
one side of said line adapted to complete the
circuit through both of said windings when
the circuit is closed at the sub-station to
cause a limited energization only of said

electro-magnet whereby the display of 1ts

signal is effected, switching contacts adapted,
when the line is connected with the cord cir-
cuit, ‘to cause a greater flow of current
through one of said energizing windings
whereby a greater energization of said elec-
tro-magnet 1s caused to efface sald signal,
and switching mechanism controlled by said
electro-magnet adapted to remove the 1m-
pedance of its other energizing winding from
the circuit extending between the sub-station
and the said switching terminal when the
line is switched for conversation.

31. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office, a cord
circuit at the central office for making con-

‘nection with the said line, a signal recelving

electro-magnet associated with said line hav-
ing two differentially connected windings of
different energizing capacities, a connection
to a source of current extending from one
side of said line adapted to complete the cir-
cuit through both of said windings when the
circuit is closed at the sub-station to cause a
limited energization only of said electro-
magnet whereby the display of its signal 1s
effected, switching contacts adapted, when

the line is connected with the cord circuit,

o0
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to cause a flow of current through one of said

enercizing windings without also passing.

through the other energizing winding, where-
by a greater energization of said electro-
magnet is caused to efface said signal, and
switching mechanism controlled by said
electro-magnet adapted to remove the 1mpe-
dance of its said other energizing winding
from the circuit extending between the sub-
station and the said switching terminal when
the line is switched for conversation.

32. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office, a cord
circuit at the central office for making con-
nection with the said line, a signal receiving
electro-magnet associated with said line hav-

1
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ing two differentially connected windings ot

different energizing capacities, a connection
to a source of current extending from one
side of said line adapted to complete the-cir-
cuit through both of said windings when the
circuit is closed at the sub-station to cause a
limited energization only of said electro-
magnet whereby the display of 1ts signal 1s

effected, switching contacts adapted, when

the line is connected with. the cord circuit, to

cause a flow of current through one of said

energizing windings without also passing
through the other energizing winding, where-
by a greater energization of said electro-mag-
net is caused to efface said signal, switching
mechanism controlled by said electro-magnet
adapted to remove the impedance of its said
other energizing winding from the circuit
extending between the sub-station and the
said switching terminal when the line 1is
switched for conversation, and means where-
by the operator may determine the 1dle or
busy condition of a tested line. -
33. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office, a cord
circuit at the central office for making con-

‘nection with the said line, a signal receiving

electro-magnet associated with sald line hav-
ing two differentially connected windings of
different energizing capacities, a connection
to a source of current extending irom one
side of said line adapted to complete the cir-
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cuit through both of said windings when the -

circuit 1s closed at the sub-station to cause a

100

limited energization only of said electro-mag-

net whereby the display of its signal is ef-
fected, switching contacts adapted, when the
line is connected with the cord circuit, to
cause a flow of current through one of said
energizing windings without also passing

through the other energizing winding, where-

bv a oreater enercization of said electro-mag-
. ) o o

105

net is caused to efface said signal, switching

mechanism controlled by sald electro-magnet
adapted to remove the 1mpedance of its said
other energizing winding from the ecircuit
extending between the sub-station and the
said switching terminal when the line 1s
switched for conversation, and a signal con-
trolling electro-magnet associated with said
cord circuit and under the control of the sub-
station switch when the telephone line 1s
switched for conversation. B

34. In a telephone exchange system, the
combination with a telephone line connecting
a sub-station with the central office, a cord

circuit at the central office for making con-

nection with the said line, a signal recelving
electro-magnet associated with said line hav-
ing two differentially connected windings of
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different energizing capacities, a connection

to a source of current extending from one
side of said line adapted to complete the cir-
cuit through both of said windings when the

130
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circult 1s closed at the sub-station to cause a | cause a limited energization only of said

Iimited energization only of said electro-mag-
net Whereby the display of its signal is el-
fected, and switching contacts adapted when
the line i 1S connected with the cord circuit, to
cause a flow of current through one of said
energizing windings whereby a greater ener-
ﬂlmtlon of said electro—m&gnet 15 caused to
eﬂece sald signal.

35. In a telephone exchange system, the
combination with a telephone line connecting

a sub-station with the central office, a cord
c1rc111t at the central office for 111&1{11'10‘ CON-
nection with the said line, a signal receiving
electro-magnet associated with said line hay-
g two diff erentially connected windings of
different en erglzing capacities, a connection
to a source of current extending from one
side of sald line adapted to complete the cir-
cutt through both of said windings when the
circuit is closed at the sub-station to cause a
limited energization only of said electro-mag-
net Whereby the display of its signal is of-
fected, and switch contacts adapted when
the line is connected with the cord circuit, to
cause a greater flow of current through one of
sald energizing windings without also passing

‘through the other energizing winding, where-

by a O'I‘eeter eIIBI‘O‘IZELtIOH of said electro- -mag-
net is caused to efface said signal.

36. In a telephone exchenﬂe system, the
combination with a telephone line connect-
g a sub-station with the central office, a

- cord circult at the central office for mekinﬂ
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connection with the said line, a signal receiv-
ing electro-magnet associated W1t11 said line
having two dlfferentlally connected windings
of different energizing capacities, a connec-
tion to a source of current extending from
one side of said line adapted to complete the
circuit through both of said windings when
the circuit 1s closed at the sub-station to
cause a limited energization only of said
electro-magnet Whereby the dlspley of 1ts
signal 1s eﬁected switch contacts adapted,
when the line is connected with the cord cir-
cuit, to cause a greater flow of -current
throuo*h one of said energizing windings
Whereby a greater cnerﬂlzetlon of said elec-
tro—meﬂnet is caused to efface said signal,
and means whereby the operator may deter-
mine the 1dle or busy condition of a tested

Iine. .

37. In a telephone e&chanc-e system, the
combination with a telephone line connect-
g a sub-station with the central office, a
cord circult at the central OHICEB for mekmn
connectlon with the said hine, a signal receiv-

:J&VLH{Q; two dlfferentlally connected wind-
ings of different energizing capacities, a con-
nection to a source of current extending from

one side of said line adapted to completc the

circutt through both of said windings when

the circuit is closed at the sub-station to |

g electro-magnet essoclated Wlth sald lime

electro-magnet Where:)y the display of its
signal 1s eflected, switch contacts adapted,
when the line is connected with the cord
circult, to cause a Dreater flow of current
through one of said energizing windings with-
out also passing throug h the other energizing
winding,
sald  electro-magnet is caused to efface said
sienal, and a elnnel controliing electro-mag-
net associated with said cord cireuit and un-
der the control of the sub-station switch
when the telephone line is switched for con-
versation.

38. In a telephone exchange system, the
combmetlon with a telephone line connect-

ing a sub-station with the central office, a

cord circuit at the central office for making
connection with the said line, a signal recerv-
Ing electro-magnet associated with said line
having two (hﬂerentmlly connected windings
of different energizing capacities, a connec-
tion to a source of current extending from
one side of said line adapted to complcte the
circuit through both of said windings when
the circuit is closed at the sub-station to
cause a limited energization only of said
electro-magnet whereby the display of its
signal is ef'fected switch contacts adapted,
when the line is connected with the cord cir-
cutt, to cause a flow of current through one
of said energizing windings Wlthont also
passing through the other energizing wind-
ing, whereby a greater energization of said
electro-magnet 1s caused to efface said signal,
and- means Whereby the cperator may deter-
mine the idle or busy condition of a tested
line.

39. In a telephone exchange system, the
combination with a telephone line connect-
Ing a sub-station with the central office, a
cord cireuit at the central office for mal«nncr

connectlon with the said line, a signal receiv-
Ing electro-magnet aseocmted Wlth sald hne

-hawnﬂ' two d 1fferent1elly connected windings

of different energlzing capacities, a connec-
tion to a source of current e*{tendlnﬂ from
one side of said line adapted to complete the
circuit through both of said windings when
the circuit 1s closed at the sub-station to
cause a limited energization only of said elec-
tro-magnet whereby the display of its signal
18 ef‘fected switch contacts adapted, when
the line is connected w1th the cord circuit, to
cause a greater flow of current through one
of said energizing wind 'nns whereby a o'reater
energ ization of said clectro—meﬂnet 1s caused:

to efface sald signal, means Whereby the op-

erator may determine the 1dle or busy condi-
tion of a tested line, a signal controlling elec-

‘tro-magnet asso_clated Wlth said cord clrcnlt

and - under the control of the sub-station
switch when the telephone Iine is switched
for conversation, a second signal controlling
electro-magnet associated Wlth said cord cir-

whereby a ﬂreeter energlization of
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cuit and energized over the circuit estab-
lished by the connection of the cord circult
to the telephone line, and a supervisory sig-
nal jointly controlled by the said two electro-
magnets. |
40. In a telephone exchange system, the
combination with a telephone line connecting

a sub-station with the central oflice, a cord

circuit at the central office for making con-
nection with the said line, a signal recerving
electro-magnet associated with said hne hav-
ing two differentially connected windings ot
different energizing capacities, a connection
to a source of current extending from one
side of said line adapted to complete the ecir-
cuit through both of said windings when the

eircult 1s closed at the sub-station to cause a

limited energization only of said electro-
magnet whereby the display of its signal 1s
effected, switch contacts adapted, when the
line is connected with the cord circut, to

cause a ¢reater flow of current through one

of said energizing windings whereby a greater
enercization of said electro-magnet 1s caused
to - efface sald signal, a signal controlling
electro-magnet associated with said cord cir-
cuit and under the control of the sub-station
switch when the telephone line 1s switched
for conversation, a second signal controlling
electro-magnet associated with said cord
circuit and energized over the circuit estab-
lished by the connection of the cord circuit
to the telephone line, and a supervisory
sienal jointly controlled by the said two
electro-magnets.

41. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a cord-circuit for making con-
nection to said line, means for holding con-
versation over said line and cord-circuit, a
with said line at the
central office, a controlling electromagnet
for said signal having a plurality of energiz-
ine windings, means under the controi ol the
subsecriber for energizing said electromagnet
by supplying current over a path through a
plurality of said windings, means under the
control of the operator for modifying the
said energization by supplying ecurrent
throueh a less number of said windings, and
means responsive to the initial energization
to display said signal and to the modified
energization to efface said signal.

42. A telephone system comprising a tele-
phone line extending from a substation to a
central office, a cord-circuit for making con-
nection to said line, means for holding con-
versation over said line and cord-cireuit, a

297,234

call-sional associated with said line at the
central office, a controlling electromagnet for

said signal having a plurality of energizing

windings, means under the control of the
subscriber for energizing said electromagnet
by suppling current over a path through a
plurality of said windings, means under the

control of the operator for increasing the said

enereization by supplying current through
a less number of said windings, and means
responsive to the initial energization to dis-
nlay said signal and to the increased energl-

| zation to efface sald signal.
43. A telephone system comprising a tele-

phone line extending from a substation to a
central office, a cord-cireuit for making con-
nection to said line, means for holding con-
versation over said line and cord-circuit, a
call-signal associated with said line at the
central office, a controlling electromagnet
for said signal having a plurality of energiz-
ing windings, means under the control of the

subscriber for energizing sald electromagnet

by supplying current over a path through a
plurality of said windings, means under the
control of the operator for modifying the
sald energization by supplying current to

one only of said windings, and means respon-

ive to the initial energization to display
said signal and to the modified energization
to efface said signal and to render certain of
the remaining energizing windings non-ei-
fective.

44. A telephone system comprising a tele-

phone line extending from a substation to a

central office, a cord-circuit for making con-

mnection to said line, means for holding con-
versation over satd line and cord-circuit, a
with said line at the

call-signal asscciated
central office, a controlling electromagnet for
said signal having a plurality of energizing
windines, means under the control of the
stibscriber for energizing said electromagnet
by supplying current over a path through a
plurality of said windings, means under the
control of the operator for modifymng the
said energization by supplying current to
one only of said windings, and means respon-
sive to the initial energization to cdisplay
said sional and to the modified energization
to efface said sienal and to render all of the
remaining energizing windings non-effective.

: . = .
In witness wherecf, I hereunto subscribe

my name this Sth day of October A. 1., 1904.
' HARRY G. WEBSTER..
Witnesses:

A. H. Dyson,
CAROLYN YWEBER.
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