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To all whom 1t may concern:

Be it known that I, Harry (G. WEBSTER,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Telephone Systems, of
which the following is a specification.

My invention relates to improvements 1n
telephone systems, my object bemng to pro-
vide improved signaling apparatus therein.

In accordance with my invention, I pro-
vide at the central station a signal controlling
electromagnet which is under the control of
the subsecriber at the sub-station and s 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 signal,

such as a lamp. The signal controlling elec-
tromagnet is preferably constructed so that
it 1s initially controlied by the subscriber at
thesub-station, whereby asuitablesignal may
be actuated to call the attention of the opera-
tor to the fact that the subscriber desires a
connection. The signal controlling electro-
magnet is also adapted to be actuated by the
operator, preferably by the insertion of the
connecting plug in a spring jack or switching
terminal of the subseriber’s line. The 1nitial
actuation of the magnet may be utilized to

licht a lamp as the calling signal, and the

final actuation of the magnet, which 1s con-
trolled by the operator, may be utilized for
rendering the signal ert.

I have illustrated my invention in connec-
tion with a signal controlling electromagnet
in the form of a relay having a single arma-
ture adapted to partake of an 1mtial 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 signal for the connec-
tion, and the final movement serving to ren-
der the signal inert; these movements may
also be utilized for performing other func-
tions as desired. While 1 have thus shown
the magnet with a single armature adapted
to partake of the two distinctive movements,

it 1s apparent that this selective operation

may be procured in other ways, and I do not,
therefore, desire to limit myself to this par-
ticular method of construction. o

In its broader phases, my invention 1s de-
scribed and illustrated in my application for

=l

United States Letters Patent, Serial £149833,
filed March 27, 1903. In the present appl-
cation, which is a division of said prior appli-
tion, I have illustrated my invention 1n con-
nection with the signal controlling electro-
magnet in the form of a relay, having one
energizing winding only which 1s normally
included in series with a resistance or retar-
dation coil, and 1s mitially responsive to cur-
rent controlled by the subscriber. ‘The com-
plete energization of the winding 1s; however,
under the control of the operator whereby
the said electromagnet may cause 1ts signal
controlling mechanism to assume a third
position. | |

I have illustrated this application of my
invention in the accompanying drawings, in
which .

Figure1 isadiagram,illustrating myinven-
tion in connection with a two-wire metallic
circuit telephone exchange system; Fig. 1#1s
a detall view, showing diagrammatically the
armature and switching contacts of the relay
in the second intermediate position; Iig.1P
is a detail view, showing diagrammatically
the armature and switching contacts of the
relay in their third or final position; Iig. 1°
is a detail view of a modification of the relay
magnet.

Like letters refer to like parts in the several

figures. |
Referring first to Fig. 1, the telephone line
extends from the sub-station A in two limbs,
a, b, to the central station, where the hmbs
terminate respectively in the sleeve a' and
spring. b' of the springjack or connection
socket. A relay ¢ is provided which 1s 1llus-
trated diagrammatically as a core and a
winding provided thereon, and this relay 1s
connected in circuit between the limb ¢ and
the ground. The armature ¢* of the relay 1s
pivoted at ¢*, and carries a contact spring, ¢?,
adapted to make contact with anvil, ¢*. The
arm, ¢, which moves with the armature, car-
ries upon its end a block of msulation which
is adapted to engage and ralse a contact
spring, d, normally resting against a contact
spring, d', which latter contact spring nor-
mally rests against a third contact spring, d*.
The contact spring, d, is connected through
battery, e, to ground. The contact spring,
d!, is connected through-a resistance coil, f,
to the limb, b, and the contact spring, d? 1s
connected through lamp or other signal, g, to
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this circuit.

armature lever,¢.

to ground.

The connecting apparatus at the central

station comprises pluee h and 7, the plug, A,
being prowded with a tip, /! and a sleeve, 7:.,“

while the plug, 7, 1s prowded with a tlp; ’2,1
and .sleeve, i, The tips are connected by
means of the tip strands, k, k, separated by
condenser, m, while the sleeves are connected
means of the sleeve strands, [, {. Bridged
between the strands are the relays 0, 0!, p, p'.
A conductor, r, connects the pes1t1ve pele of
the b%ttery, ¢, with the bridges containing
the relays at pomts intermediate of the re-
lays. Relay, o, is provided with contact
spring, o*, normally resting against anvil, o,
and relay, 0!, 1s provided with contact sprm

t normally out ef contact with anvil, o°, a
mgnelmo lamp, 0, being placed between the
anvil, 0%, and the sprmﬂ' 0*, Likewise relay
P 18 prowded with contact sprm P, reetmﬂ
agamnst anvil, p°, and reley Pt 18 prowded
with eentaet spring p* adapted to engage
anvil p° the lamp, p% being pleeed between
the enwl p* and the spring, p*. The levers,
n, nt, of ‘the lis ening-mn key normally rest
&Way from the anvils, n? n® between which
anvils the telephone reeewer s, and second-
ary winding, st of the 1nduet1011 coil are
placed. A condenser, m!, is also placed mn
The pmmary, s?, of the mduc-
tion coil, transmitter s*, and battery, gt are
plaeed in a local circuit. The tertiary Wmd—
g, s°, is connected to ground. The ringing
key, t 1s adapted wher depressed to engage
anvﬂ, t', to which one pole of generator, #*, 1s
connected, the other pole being connected to
OTOUNA.

At the sub-statlon A, I have illustrated a
usual sub-station epparetus comprising tele-
phone hook,»,normally resting against anvil,
v, which 1s conmected through bell v and
condenser v to limb, b, the heek v, being
connected to limb , (. When the telephene
recelver, v, 1s removed from the hook, the
latter engages anvil, »*, which 1s connected
through primary Wlﬂdlﬂﬂ‘ %, and transmit-
ter, vT to limb, 0. The reeewel vt 1S 1N-
cluded in a loeal 01r0u1t with the seeondery
winding.

Assumme that subscriber, A, desires to be
connected for conversation with another
subscriber, he removes his telephone receiver
from the switch hook and thus unites limbs,
a and b, at the sub -station. The circuit
of battery} e, 1s thereby closed through
springs d and d!, resistance coil, f, limbs b
and a, relay ¢ to oround and back to the bat-
tery. The relay is thereby actuated and the
armature, ¢' 1s moved nto the position
shown n I‘lﬂ' 12 Inthis position the Spring,
¢®, makes contact with the anvil, ¢t but
sprmg, d, 18 not moved out of contact with
spring, di. The circuit through the lamp, g,
1s thus closed and may be traced from bat-

The anvil, ¢*, 1s connected | tery, ¢, throug

L

operator the swnal for connection.

tial rTrom t.

' click 1n her receiver.

897,236

h sprmfrs d, d', d* lamp, ¢, ar-
nmture ¢!, spring, ¢* and anvﬂ ¢t to oround.
The la,mp is thus ho'hted and eenveys to the

There-
upon the epemter lifts plug, &, and inserts
the same 1n the spring-jack belono'mg to the
subseriber A. Cireuit of battery e is thus
closed through relay, ¢, as fellows from bat-
tery e, conductor r, 1eley o', strand I, sleeve
h?, thimble at, limb a, relay ¢ to ﬂ‘round and
b%k to the battery Current also flows from
wire 7 through relay o, strand %, tip A', line
spring bt limb. b, limb' a, throucrh relay ¢ to
oround. 1t will be noted that when the sub-
seriber first closes circuit through the relay,
the resistance coil f 1s 1n series with the re-
lay, and accordingly the current flowing
through the relay 1s only sufhicient to move
the armature to. carry the contact spring, ¢,

into contact with the anvil, ¢*; when, how-
ever, circuit 1s closed by the insertion of the
eonneeting plug, 1t will be noted that this re-
sistance, f, 1s not i circuit, and accordingly
the relay 1s energized to a greater extent
than before and the armature 1s carried mto
the position shown in Ifig. 1°, in which po-
sition the spring, d, 1s lifted and spring, dt, 1s
released and rises, breaking contact with
spring, d*. The tension of spring, d!, 1s such
as to tend to lift and break eontaet with
spring ¢*, being normally held in contact
therewith by the tension of spring d. The
separation of springs, d, d' and d* breaks the

“circuit through lemp g, and the lamp 1s ex-

tinguished. “At the same time that the lamp
elreu:d; 15 opened, the relay serves to remove
the battery from the resistance f. The op-
erator now depresses her listening key and
thus bridges her telephone in circuit and re-
ceives the number of the called subscriber.
Having ascertained the number of the called |
subsember she touches the tip i* of plug 4 to
the sleeve a! of the spring-jack of the called
subscriber and thus tests to ascertain whether
or not the line 1s busy. If the line 1s busy,
the battery ¢ will be connected with the
sleeve or thimble of the line, and the thimble
will then be charged to a difference of poten-

current will flow through tertiary winding
s> to ground and the opera,ter will hear a
11, however, the lme 1s
not busy, the plug, 1, Wll be mserted n the
spring-jack and the ringing key, £, is then de-
pressed to send a e*ﬂlmﬂ' current over the line
of the called subeerlber The insertion of
the plug closes circuit throuoh the relay »,
the circuit being traced from, battery e over
conductor r, thence through relay p! to strand
| and sleeve 2*, thence threugh thimble a! of
the called subscriber, limb a, relay ¢ to
O'round
1amp p®1s thus closed and the lamp 1s hﬂ‘hted
When the called subscriber respends and
lifts his recelver from the telephone hook,

The local circuit containing the
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circuit is closed through relay p and the lamp
circuit is broken, thereby extinguishing the
lamp and indicating to the operator that the
called subscriber has responded. The cir-
cuit through relay » may be traced from bat-
tery e through conductor r, relay p, strand £,
tip 7', line spring 0! of the called subscriber,
limbs b and @, through relay ¢ to ground.

When the subscribers have completed
their conversation, both hang up their re-
ceivers and the relays o and p are thus deén-
ergized, thereby closing the lamp circuits
and lighting the lamps to convey to the oper-
ator the signal for disconnection. When the
operator has withdrawn the plugs from the
spring-jacks, the relays o! and p' are deéner-
o1zed and the lamp circuits are broken.

It will be noted that the relay ¢ 1s par-
tially or secondarily under the control of the

-subscriber at the sub-station, and that nor-

mally the subscriber is able to close the cir-
cuilt through the relay to cause the 1mtial

movement of the armature and thereby-

lieht the lamp to give the signal for connec-
tion. The same relay is under the absolute
control of the operator and circuit 1s closed
therethrough by the insertion of the plug
in the spring-jack of the subscriber to

thereby cause the relay armature to partake

of its second or final movement, which
movement serves to open the lamp circuit.
This movement also serves to remove the

normal battery connection from the tip side

of the line. The relay is thus-under the

control of both the subscriber and the oper-

ator, and the necessity of employing two
separate relays 1s dispensed with.

In Fig. 1¢, 1 have illustrated a modifica-
tion wherein the relay magnet ¢ 1s provided
with two armatures, the armature ¢* upon
the left being mitially actuated to close the
local circuit through the lamp ¢, while the
armature ¢! upon the right 1s finally actu-
ated to open the lamp ecircuit and discon-

‘nect the battery from the liimb of the talking

circult.. |

It will be apparent that many modifica-
tions will occur to those skilled in the art,
for securing a suflicient difference between
the energization of the relay ¢ when 1 cir-
cuit only with the subscriber’s line and when

energized from the cord circuit, whereby the

sald relay magnet may control two definite
movements of its associated-switching appa-
ratus to govern the display of its signal.

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

I claim: o

1. In a telephone exchange system, the
combination with a telephone line connect-

-

ing a sub-station with a switching terminal
at the central office, a switch at the sub-

station for controlling the flow of current

over the said line through the sub-station, a
cord circuit at the central office adapted to
make connection with said switching ter-
minal and to complete a circuit therethrough
over said telephone line, a signal receiving
electro - magnet associated with said tele-
phone line having an energizing winding
and source of current normally in circuit
therewith and normally responsive to cur-
rents controlled by said sub-station switch,

assoclated signaling mechanism controlled

by said electro - magnet, a coil containing
resistance connected in circuit with said
energizing winding and line adapted to limit
the energization of said electro-magnet over
the telephone line under the control of the
sub-station switch when the cord circuit 1s
not connected to the line whereby a limited
movement of said signaling mechanism 1s
caused to display a signal, means for ener-
o1zing sald magnet to a greater extent over a
circuit established through the cord ecircuit
and said energizing winding to cause the sig-

70
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naling mechanism to assume a third position

to efface said signal, means whereby the oper-
ator may determine the idle or busy condi-
tion of a tested line, a signal controlling
electro-magnet associated with said cord cir-

cult 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 cir-
cult and energized over the said circuit es-
tablished by the connection of the cord cir-

cult to the telephone line, and a supervisory

sienal jointly controlled by the said two
electro-magnets. .

2. In a telephone exchange system, the
combination with a. telephone line connect-
ing a sub-station with a switching terminal
at the central oflice, a switch at the sub-sta-
tion for controlling the flow of current over
the said line through the sub-station, a cord
circuit at the central oflice adapted to make
connection with said switching terminal and
to complete a circuit therethrough over said
telephone line, a signal receiving electro-
magnet associated with said telephone hine
having an energizing winding and source of
current normally in circuit therewith and

normally responsive to currents controlled
by said sub-station switch, associated signal-

g mechanism controlled by said electro-
magnet, a coil containing resistance connect-
ed 1n circuit with said energizing winding
and line adapted to limit the energization of
said electro-magnet over the telephone line
under the control of the sub-station switch

“when the cord circutt is not connected to the

line whereby a limited movement of said sig-
naling mechanism is caused to display a sig-
nal, means for energizing said magnet to a
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wreeter e*ctent over a circuit esta,bhshed 1 the cord circuit is not connected to the line

thr ough the cord circuit and said energizing
winding to cause the signaling mechanism to
assume a third poeltlon to efface said sienal,

means whereby the operator may determine
the 1dle or buey condition of a tested line and

a signal controlling electro-magnet associ-
eted with sald cord cirecuit and under the

control of the sub-station switch when the

telephone line 1s switched for conversation.

3. In a telephone exchange system, the
combination with a telephone line connect-
Ing a sub-station with a switching terminal
at the central office, a switch at the sub-sta-
tion for controlling the flow of current over

the said line thr onOh the sub-station, a cord .

circuit at the central office adapted to malke
connection with said switching terminal and
to complete a circuit ther ethronﬂ'h over sald
telephone line, a signal receiving electro-
magnet associated with said telephone line
hzwmﬂ an energizing winding and source of
ouuent nor nmlly in circuit therewith and
normally responsive to currents controlled
by said sub-station switch, associated signal-
ing mechanism eontlolled by said electro-

‘magnet, a coil containing resistance connect-

ed in circuit with said energizing winding
and line adapted to limit the enewlzetlon of
sald electro-magnet over the telephone line
under the control of the sub-station switch
when the cord circuit is not connected to the
line whereby a limited movement of said
signaling mechanism 1s caused to display a

signal, means for energizing said magnet to
a oreater extent over a ciréuit established
through the cord circuit and said energizing
winding to cause the signaling 1neehen1eln
to assume a third pos1t10n to efface said S10-

nal and a signal controlling electro-magnet
associated with said cord circuit and under _J

the control of the sub-station switeh when
the telephone line i1s switched for conversa-
tion. | |

4. In a telephone exchange system, the
combination with a telephone line connect-
g a sub-s ation with a switching terminal
at the central office, a switch at the sub-sta-

tion for controlling the flow of current over

the said line throuﬂh the sub-station, a cord
circuit at the central office adapted t0 malke

connection with said switching terminal and

to complete a circuit therethrough over said
telephone line, a signal receiving electro-
magnet eesocmted with said telephone line
hevmﬂ* an energizing winding and source of
current nor melly in circuit therewith and
normally responsive to currents controlled
by said sub-station switch, associated signal-
ing mechanism controlled by said electro-
magnet, a coil containing 1“81813&11(38 connect-
ed in circuit with said energizing winding and
line adapted to limit the ener017et1on of said

electro-magnet over the telephone line under

whereby a limited movement of said signal-
g mechanism 1s caused to display a Slgnel
means for energizing said magnet to a greater
extent over a cir onlt estebhehed thlonﬂh the
cord circult and sald energlzing Wln(hno to
cause the signaling 1neehenlsm to assume 4
third pOSlthIl to efface said signal, a signal
controlling electro-magnet associated with
said cord circuit and 11nde1 the control of the
sub-station switch when the telephone line
15 switched for conversation, a second signal
controlling electro-magnet essoemted vuth
said cord cireult and enelﬂlye(l over the said
enemt established by the connection of the
cord circuit to the telephoneline and asuper-
visory signal jomtly controlled by the said
two ele(,tlo magnets.

5. In a telephone exchange system, the
combination with a telephone Tine connectmg

a sub-station with a switching terminal at
the central office, a switch at the sub-station
for controlling the flow of current over the

said line through the sub-station, a cord cir-

cuit at the central office adapted to make
connection with said switching terminal and
to complete a circuit therethrongh over sald
telephone line, a signal receiving electro-
magnet associated with said telephone line
hewno an energizing winding and source of
current nor;tnelly in circuit therewith and

normally responsive to currents controlled

by said sub-station switch, associated signal-
ing mechanism controlled by said electro-
meﬂ*net a coll containing resistance connect-
ed in circuit with said energizing winding and

line adapted to limit the enermzatmn of said
electro-magnet over the telephone line under

the eontrol of the sub-station switch when,
the cord circuit 1s not connected to the line
whereby a limited movement of said signal-
ing mechanism is caused to display a Slﬂ’llal
%n(l means Tor energizing said magnet to a,
oreatel extent over a en*emt eetebhshed
throu-frh the cord circuit and said energizing
Wlndlnﬂ* to cause the signaling 1neohen15m to
assume a third pOSlthll to efface said signal.

6. In a telephone exchange systeln the
combination with a telephone Tine connecting

a sub-station with a switching terminal et.

the central office, a switch at the sub-station
for controlling the flow of current over the
said line through the sub-station, a cord cir-
cuit at the central office e(lepted to make
connection with said switching terminal and
to complete a circuit therethrouoh over said
telephone line, a signal receiving electro-
magnet associated with said telephone line
hewno' an energizing winding and source of
current nornlelly in circuit therewith and
normally responsive to currents controlled

by said sub-station switch, associated signal-

ing mechanism controlled by said slectro-
magnet, a coil containing resistance connect-

the contr ol of the Suli)-St‘LthIl SW1teh when | ed m e1reu1t with sznd enero’lnnﬂ winding and
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line adapted to limit the energization of said | caused to display a signal, means for energiz-

electro-magnet over the telephone line under
the control of the sub-station switch when
the cord circuit 1s not connected to the line
whereby a limited movement of said signal-
ing mechanism 1s caused to display a signal,
means for energizing said magnet to a greater
extent over a circuit established through the
cord circuit and said energizing winding to
cause the signaling mechanism to assume a
third position to efface said signal and means
whereby the operator may determine the

1dle or busy condition of a tested line.

7. 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
for controlling the flow of current over the

said line through the sub-station, a cord cir-

cuit at the central office adapted to make
connection with said switching terminal and
to complete a circuit therethrough over said
telephone line, a signal receiving electro-
magnet associated with said telephone line
having an energizing winding and source of
current normally i, circuit therewith and
normally responsive to currents controlled
by said sub-station switch, associated signal-
ing mechanism controlled by said electro-
magnet, a resistance device in series with
sald energizing winding for securing a limited
energization only of said electro-magnet over
the telephone line under the control of the
sub-station switch when the cord circuit 1s
not connected to the line whereby a limited
movement of said signaling mechanism 1s
caused to display a signal and means for en-
ergizing sald magnet to a greater extent over

~a circuit established through the cord circuit

o0

29

60

and said energizing winding to cause the sig-
naling mechanism to assume a third position
to efface said signal. -

8. 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
for controlling the flow of current over the
sald line through the sub-station, a cord cir-
cult at the central office adapted to make
connection with said switching terminal and
to complete a circuit therethrough over said
telephone line, a signal receiving electro-
magnet associated with said telephone line
having an energizing winding and source of
current normally in circuit therewith and
normally responsive to currents controlled

by said sub-station switch, associated signal-

ing mechanism controlled by said electro-
magnet, a resistance device in serles with
sald energizing winding for securing a limited
energization only of said electro-magnet over
the telephone line over the control of the
sub-station switch when the cord circuit 1s
not connected to the line whereby a limited

ing said magnet to a greater extent over a
circuit established through the cord circuit
and sald energizing winding to cause the sig-
naling mechanism to assume a third position
to efface said signal and 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
tor conversation.

9. In a telephone exchange system, the
combination with a telephone line connect-

ing a sub-station with a switching terminal

at the central office, a switch at the sub-sta-
tion for controlling the flow of current over
the said line through the sub-station, a cord
circuit at the central office adapted to make
connection with said switching terminal and
to complete a circuit therethrough over said
telephone line, a signal receiving electro-
magnet associated with said telephone line
having an energizing winding and source of
current normally in circuit therewith and
normally responsive to currents controlled
by said sub-station switch, associated signal-
ing mechanism controlled by said electro-
magnet, a resistance device 1 series with
said energizing winding for securing a limited

energization only of said electro-magnet

over the telephone line under the control of
the sub-station switch when the cord circuit
is not connected to the line whereby a lim-
ited movement of said signaling mechanism
is caused to display a signal, means for ener-
oizing sald magnet to a greater extent over a
circuit established through the cord circuit
and sald energizing winding to cause the sig-
naling mechanism to assume a third position
to efface said signal, a signal controlling elec-
tro-magnet associated with satd cord circuit
and under the control of the sub-station
switch when the telephone line i1s switched
for conversation, a second signal controlling

electro-magnet associated with said cord cir- -

cuit and energized over the said circuit es-
tablished by the connection of the cord cir-
cuit to the telephone line and. a supervisory
signal jointly controlled by the said two elec-
tro-magnets.

10. 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 termnal thereat,

a signal receiving electro-magnet associated.

with said line having an energizing winding,
a resistance external thereto, and a source of
current normally in circuit therewith adapt-
ed to energize sald magnet to a limited ex-
tent only to cause it to display its signal
when the line circuit is closed at thesub-sta-
tion, cord connecting apparatus adapted to
make connection with the said switching ter-
minal and to establish a new path for the
areater flow of current through said energiz-

movement of sald signaling mechanism is | ing winding and switching terminal to cause
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a greater energization of said magnet where-
by the said ewnal 1S again e Taced when the
said line is switched for conver sation, means
whereby the operator may determine the
idle or busy condition of a tested line, a sig-
electro-magnet assoclated
with said cord connecting apparatus and un-
der the control of the sub-station switch
when the telephone line is switched for con-
versation, a second signal controlling electro-
magnet associated with said cord connecting
appelatus and energized over the said cir-
cuit established by the connection of the cor ¢
circuit to the telephone line and a supervi-
sory signal jointly controlled by the said two
eleotlo magnets.

11. In a telephone exchange system, the
combination with a telephone line connect-
g a sub-station with the central office and
pr ov1ded with a switching terminal thereat,
a signal recelving electro- mawnet associated
with said line lla,vmo an energizing winding,
a resistance exter nal thereto, and a source of
current normally 1n circuit therewith adapt-
ed to encrgize said magnet to a limited ex-
tent only o cause it to display its signal
when the line circuit is closed at the sub-sta-
tion, cord connecting apparatus adapted to

| mel{e connection Wlth the said switching ter-

minal and to establish a new path for the
oreater flow of current through said energiz-
ing winding and switching terminal to cause
a greater energization ol said magnet where-
by the said swnal 1S agaln ellaoed when the
seld line 1s sxmtehed lo:t conversation, 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 connecting apparatus and un-
der the control of the sub-station switch
when the telephone line is switched for con-
versation. |

- 12. 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 having an energizing winding,
a resistance external thereto, and a source of
current normally in circuit therewith adapt-
ed to energize said magnet to a limited ex-
tent only to cause 1t to display its signal
when the line circuit 1s closed at the sub-sta-
tion, cord connecting apparatus adapted to
make connection with the said switching

terminal and to establish a new path for the

oreater flow of current through said energiz-
ing winding and switching terminal to cause
a greater energization of said magnet where-
by the saild signal is again effaced when the

gsatd line ‘1s switched for conversation and

means whereby the operator may determine

the idle or busy condition of a tested line.
13. In a telephone exchange system, the

combination with a telephone line connecting

-l |
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a S'ub~ste,tion-tvith-_the central office and pro*--ij

vided with a switching terminal thereat, a

signal receiving electro-magnet associated
with said line hevmo an energizing winding,
a resistance exter nal thereto, and a source of

current normally 1n circuit therewith adapt-

ed to energize sald magnet to a limited ex-
tent only to cause 1t 1o display 1its signal

“when the line circuit 1s closed at the Sub—sta—

tion, cord connecting apparatus adapted to
make connection with the said switching
terminal and to establish a new path for the
oreater flow of current through said energiz-
g winding and switching tel minal to cause
a ereater energization of S‘Ll(l magnet where-
by the said swn‘tl 1S agaln effaced when the
said lime 1s sw;ttehed f01 conversation, and a

signal controlling electro-magnet assoolated
with said cord conneetmff apparatus and
under the control of the Sub—stetmn switch
when the telephone line 1s switched for con-
versation.

14. In a telephone exchange system the

combination with a telephone line connect-
ing a sub-station with the central office and
pr ovided with a switching terminal thereat, a
signal receiving electro --maonet essoomted
W1th sald line ha,vuw an energizing winding,

a resistance e:{ternel thereto, and a source of
current normally in circuit therewith adapt-
ed to energize said magnet to a limited ex-
tent only to cause it to display its signal
when the line circuit is closed at the sub-sta-
tion, cord connecting apparatus adapted to

make connection with the said switching

terminal and to establish a new path for the
oreater flow of current through said energiz-
ing winding and switching terminal to cause
a greater enerolzetlon of sald magnet where-
by the said s
S‘tl(l line 1s sw:
controlling electro-magnet associated with
sald cord eonneotmn apparetus and under

the control of the sub-station switch when

the telephone line is switched for conversa-
tion, a second signal controlling electro-mag-
net associated with said cord connecting ap-
paratus and energized over the said circuit
established by the connection of the cord
circuit to the telephone line, and a super-
visory signal jointly controlled by the said
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
prowded with a swi
a signal receiving electro-magnet associated
with said line lmvmo' an energizing winding,
a Tesistance external thereto, and a source of
current normally in circuit therewith adapt-
ed to energize said magnet to a limited ex-
tent only 1o cause it to display its signal

when the line circuit is closed at the sub-—sta—l

tion, and cord connecting apparatus ada,ﬁted

to make connection with the said switching.

o‘nel 1S again effaced when the
fehed for conversation, a signal

1tching terminal thereat,
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to establish a new path for the
' current through said energiz-
nd switching termuml to cause
a el‘eete enerﬂ'lzetlon of said magnet where-
by the said swnel 1S agaln e Taced when the
said 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 oflice, a
cord circuit at the central office for melﬂng
connection with the sald line, a signal re-
ceiving electro-magnet associated with sa

terminal and
oreater flow ot
ng a

to one 51de theleof 0, 1e51steme extemal to
said winding, a 11011'11&1 connection extending

from the other side of said line to a source of
current adapted to complete the ecircuit
through said winding and through said re-

smt%nee when the 1111e circult 1s closed at the
Sub-—statwn to energize sald magnet to a iim-
ited extent only to cause a dlSpl‘LV of 1ts s1g-

nal, & connection from a source of euneﬂt
associated with said cord circuit adapted to
cause a greater flow of current through seld
enercizing winding without also passing
thmtmh emd :xtemal resistance, when the
line is switched for c,onveieetmn whereby
the said signal is effaced, means w her eby the
operator may determine theidle or busy con-
dition of a tested line, a signal controlling
electro-magnet associated w 11;}1 said cord cir-
cult and 1111(101 the control of the sub-station
switch when the telephone line 1s switched
for conversation, a eeeeml sienal controlling
electro-magnet, aseoemted v*lth sa1d cord cir-

cult and energized over the circuitestablished
by the connection of the cord circuit to the
telephone line, and a supervisory signal
jointly controlled by the said two eleetle—
nmagnets.

17. In a telephone exchange system, the
combination w1th a telephone line connect-
ing a sub-station with the central office, a
COT d circuit at the central office for ma 1{1110'
connection with the said line, a signal recerv-
ing electro-magnet ascociated with said line,
having an energizing winding connected to
one sncle ther eof a, 1*e51etanee external to said
winding, a nor mel connection extending from

the 0the1 side of said Iine to a source 01 CULT-

rent adapted to complete the circuit through
said winding and through said 1881813%1108
when the line circuit is closed at the sub-sta-
tion, to energize said magnet to a limited ex
tent only to cause a dlspley of its signal, a

connection from a source of current associ-
ated with said cord circuit adapted to cause a
oreater flow of current through said energiz-
ing winding without also pass sing through said
external 1e51etenee when the line is switched
for conversation, whereby the said signal 1s
effaced, means w her eby the operator may de-
termine the idle or busy eondltmn of a tested
line, and a signal controlling electro-magnet

line, having an energlzng winding conneetee

wirl]

emd circuit at the central o

7

the control of the sub-station switch when
the telephone. hne 1s switched for conversa-
t1on.

18. In a telephone exchange system, the
combination with a telephone line connect-
ing a sub-station with the central office,
cord circuit at the central office for mak—
ing connection with the said line, ‘a signal
reeewmn electro - magnet assoelated Wlth
said ]me having an energizing winding con-
nected to one side therem, a resistance ex-
ternal to said winding, a normal connection
extending from tlie other side of said line to

a source of current adapted to complete the
circuit through said winding and through

said 1e51smnee when the hne circuit is closed.

at the sub—g'fatlen to energize said magnet to
a limited extent only to cause a display of 1ts
signal, a connection from a source of current
associated with said cord circuit adapted to
cause a greater flow of current througn sald
enercizing winding without also passing
through said ex:temel resistance, when the
line 1s switched for conversation whereby
the said signal is effaced and means whereby
the oper ator may determine the 1dle or bUS}
condition of a tested line.

19. In a telephone exehfuwe system, the
combination with a telepiione hine connect-
ing a sub-station with the central office, a
(.,01d circult at the central office for ma,lﬂno'
eormeetmn with the said line, a signal re-
celving e1ee‘t10 magnet ﬁesoemted Wlﬂl sald
line having an energizing winding connected
to one sule thereof, a 1es1st%nee extenml to

sald winding, a 110111131 connection extending

from the etnel side of sa1d line to a source ot |

current adapted to complete the circuit
through said winding and Lhmufm sald re-
smtanee when the 11ne circult 18 emsed at the
eub—etatlen to energize said magnet to a lim-
1ted extent only to cause a dlspley of 1ts sig-
nal, and a connection from a source of cur-
rent associated with said cord circuit adapt-
ed to cause a greater flow of current through

said energizing winding without also passing
thIOUO’L smd emtemql resistance, when the
line 18 switcned for convelsetlon whereby
the said signal 1s eflaced.

20. In a telephone exchange system, the
combination with a telephone line connect-
ing a sub-station with the centlal office, a
fice for making
connection with the said line, a signal re-
ceiving electro-magnet aesemated Wlth sald
line ha,vmo* an energizing winding connected
to one e1de theleof o 1‘e81etence e\ternal to
said winding, a nermal connection extending
from the etnel side of said iine to a source of
current adapted to complete the circult

- through said winding and through said re-

smtenee when the hne circuit 1s closed at the

sub-—statlon to energize said magnet to a im-
| 1ted extent only to cause dlspla,y of 1ts sig-
essoeleted with said cord circuit and ander | nal, a connection from a source of current as-

70

75

30

89

90

96

100

105

110

115

120

125

130



10

15

)
|

C2
1

&

sociated with said cord circuit adapted to
cause a greater flow of current through said |
energizing winding without also passing
throu h Seld extemel resistance, when the
line 1s switched for eonvelsetlon} whereby
the said signal is eftaced, and a signal con-
trolling electro-magnet ‘Lssocmted wfoh sald
cord circuit and undel the control of the sub-

station switch when the telephone line 1s

switched for conversation.
21. In a telephone exchange system, the
combination 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 re-
ceiving electro-magnet associated with said
line having an energizing winding connected
to one side thereof, a resistance external to
sald winding, a normal connection extending
from the other side of said line to a source of
current adapted to complete the ecircuit
through said winding and through said re-
sistance, when the hne circult 1s elesed at the
sub-station, to energize said magnet to a
limited extent only to cause a display of its
signal, a connection from a source of current
associated with said cord circuit adapted to
cause a greater flow of current through said
energizing winding without also passing
through said external resistance when the
line 1s switched for conversation, whereby t
sald signal 1s effared, a ewne] controlling
electro-magnet associated with said cord cir-
cuit and under the contrel of the sub-station
switch when the telephone line is switched
for conversation, a second signal controlling

electro-magnet associated with said cord cir-

45

cuit and energized over the circuit estab-
lished by the connection of the cord circuit
to the telephone line, and a supervisory sig-
nal jointly controlled by the said two elec-
tro-magnets.” ' -

22. & telephone system comprising a tele-
phone line extending from a substation to
a central office, a cord - circuit for making

connection to Seld line, means for holding

conversation over a circuit including a con-

- nected ine and eerd—elreult a, source of cur-

00
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65

rent at the central office, a resistance coil
normally connected between one pole of

sald source and one side of said circuit, a

controlling electromagnet having an ener-

g1zing winding connected between the other:

pole of said source and the other side of
sald circult, means under the control of the
subscriber for completing a circuit through
sald resistance and winding to energize said
magnet, means under the control of the op-
erator for modifying said energization by
including said winding in another clrcult,
and means for displaying a slgnal iIn re-
sponse to sald initial energization and to ef-
face said signal in response to said modified
enero'lzetlon

23, A telephone eystem comprising a tele-

16

L |
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phone line extending from a substation to
a central office, a eord circult for making
connection to sald line,
conversation over a elreult mcluding a con-
nected line and cord-circuit, a source of cur-
rent at the central office, a resistance coil
normally connected between one pole of

means ftor heldmﬂ |

70

sald source and one side of said eircuit, a

controlling electromagnet having an ener-
glzing winding connected between the other
pole of said source and the other side of said
circuit, means under the control of the sub-
scriber for completing a circuit through said
resistance and winding to energize said mag-
net, means under the control of the opera-

tor for increasing said energization by in-
cluding said Wmdmg in a circuit of less

resistance, and means for displaying a signal
in response to said initial energization ‘md
to efface said signal in response to said In-
creased enerﬂwatlen

24, A telephone system comprising a tele-
phone line extending from a substation to
a central office, a cord -circuit for making
connection to said line; means for holding
conversation over a circuit 1ncluding a con-
nected line and cord-circuit, a source of cur-
rent at the central office, a resistance coil
normally connected between one pole of said
source and one side of said circuit, a con-
trolling electromagnet having an energizing
winding connected between the other pole
of said source and the other side of said cir-
cuit, means controlled by said electromag-
net means under the control of the sub-
scriber for completing a circuit through said
resistance and winding to energize said mag-
net means under - he control of the opera-
tor for modifying said energization by in-
ciluding said winding in another circuit, and
means for dlSCOIlIleCtlIlD" sald resmtenee coil
from direct connection with said source of
current 1n response to said modified ener-
oization.

25. A telephone system comprising a tele-

phone line extending from a substation to
a central office, a cord -circuit for making
connection to said line, means for holding
conversation over a circuit including a con-

nected line and cord-circuit, a source of cur-

rent at the central office, a resistance coil
normally connected between one pole of
sald source and one side of said circuit, a
controlling electromagnet having an ener-
o1ZINg WIldlllﬂ‘ connected between the other

pole of said source and the other side of said

circuit, means controlled by said electromag-
net means under the control of the sub-
scriber for completing a circuit through said
resistance and winding to energize said mag-
net, means under the control of the opera-
tor for increasing sald energization by in-
cluding said Wlndmsr in a circuit of less
resistance, and means for - disconnecting

sald reswta,nee coll from direct conneetlon.
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with said source of current in response ‘to

 said increased energization.

I

pmd
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26. A telephone system comprising a sub-
scriber’s line extending from a substation
to a central office, a cord-circuit for estab-
lishing connection with said line, means for
holding conversation over a connected line
and cord-circuit, an electromagnet adapted
to be energized to different degrees, a non-
inductive resistance associated therewith,
means under subscriber’s and operator’s
control for utilizing said resistance to vary
the energizations of said electromagnet, and
means for displaying and effacing a signal
in response to said different degrees of ener-
gization. | | -

27. A telephone system comprising a tele-
phone line extending from a substation to
a central office, a cord-circuit for making
connection to said-line, means for holding

S

conversation over said line and cord-circuit,
a controlling electromagnet associated with
said line at the central office, means under

the control of the subscriber for energizing

said electromagnet by including a winding
of said magnet in a circuit of definite resist-
ance, means under the control of the opera-
tor for modifying said energization by in-
cluding said winding in a path of different
resistance, and means for displaying a sig- :
nal in response to said initial energization
and to efface said signal in response to said
modified energization.

In witness whereof, I hereunto subscribe
my name this S8th day of October, A. D.,

1904.
HARRY G. WEBSTER.
Witnesses: |

A. H. Dyson,
CAroLYN VWEBER.
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