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To all whom it may concern:

Be it known that I, HArry . WEBSTER,
citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented a certain new and
useful Improvement in Telephone Systems,

of which the following is a full, clear, concise,

and exact description, reference being had
to the accompanying drawing, forming a
part of this speciiication. -

My invention relates to a telephone sys-
tem, my object being to provide improved
signaling apparatus.

In accordance with my mvention 1 pro-
vide at the central station a signal control-
ling electro magnet which is under control of
the subscriber at the sub-station, and is also

under the control of the operator at the

central station. This electro magnet in the

preferred form of my invention is preferably

a relay magnet which serves to control a
signal, such as a lamp. The signal control-
ling electro magnet is preferably constructed
so that it 1s imitially operated by the sub-
seriber at the sub-station, whereby a suit-

able signal may be actuated to call the atten-
tion of the operator to the fact that the |

subscriber desires a connection. The signal
controlling electro magnet 1s also adapted to
be actuated by the operator, preferably by
the insertion of the connecting plug in the
springjack or socket of the calling subscriber.
The initial actuation of the magnet may be
utilized to light the lamp of the calling
signal, and the final actuation of the relay
which is controlled by the operator may be
utilized for rendering the signal 1nert.

I have illustrated my invention 1 con-
nection with a signal controlling electro
magnet in the form of a relay having a single
armature adapted to partake of an initial
movement under the control of the sub-
scriber, and to partake of a final movement
under the control of the operator, the
initial movement serving to actuate the
signal for the connection, and the final
movement serving to render the signal mert;

these movements may. also be utilized for |

performing other functions as desired.
While I have thus shown the magnet with a
single armature adapted to partake of the
two distinctive movements, 1t 1s apparent
that this selective operation may be pro-

= |

desire to limit myself to this particular
feature of construction.

My invention contemplates broadly any
form of signal controlling electro magnet
adapted to be under the control of the sub-
seriber, and also under the control of the
operator, whereby the relay is capable of
accomplishing the desired results.

I have illustrated my invention 'in the
accompanying drawing in which
~ Tigure 1 is a diagram illustrative of my
invention. Tig. 1% 1s a detail view showing
the switch in its second or intermecdiate
position. TFig. 1¥ is a detail view showing
the switch in its final or third position. Fig.
1¢ is a detail view of a modification of the
relay magnet. Fig. 2 shows a modification
of my invention in which the relay magnet
is adapted to be actuated first by a battery
of low voltage, and finally by a battery of
hicher voltage. TFig. 2* is a detal view
showing the armature of the relay magnet in
its intermediate position. Fig. 2" is a detail
view showing the armature in the final posi-
tion. TFig. 3'is a diagram showing & modifi-
cation wherein the relay is provided with
series differential windings for producing the
initial and final movements of the armature.
Fig. 3* is a detail view of the relay and

associated contacts showing the armature

in the intermediate position. Ifig. 3* 1s a
similar view showing the armature m the
final position. Fig. 4 shows a modifica-
tion wherein the relay magnet 1s provided
with two windings, one for producing the

for producing the final movement. Fig. 47
is a detail view of the relay magnet showing
the armature in the intermediate position.
Fig. 4 is a similar view showing the arma-
ture in the final position.

Like letters refer to like parts in the sev-

eral figures. N

Referring first to Fig. 1, the telephone line
extends from the sub-station A intwo limbs,
@, b, to the central station, where the limbs
terminate respectively in the sleeve o’ 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 a and
the ground. The armature, ¢’ of the relay is

cured in other ways, and I do not therefore | pivoted at ¢?, and carries a contact spring, ¢,

initial movement of the armature, the other
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2 which is connected -

adapted to make contact with anvil, ¢t
The arm, ¢® which moves with the armature
carries upon the end a block of msulation
which 1s adapted to engage and raise a con-
tact spring, d norma,]ly resting against a con-
tact spring, d“' which latter contact Sprmg
normally rests against a third contact spring,
&>. The contact spring, d, 18 connected
through battery ¢ to gr ound. The contact
spring, d’, 1s connected through aresistance
coll, £, to the limb b, and the contact spring,
d?, is connected thronuh 1amp or other swnal
g, to armature lever ¢’. The anVﬂ ¢t
connected to ground.

The connectlno' apparatus at the central
station comprises plugs 4 and 4, the plug /4
being provided with a tip, h’ and a slewe h?
while the plug 1 1s provided with a tip </ and
sleeve 2*. The tips are connected by means
of the tip strands, k, k, separated by con-
denser m, while the sleeves are connected by
means of the sleeve strands, [, /. Bridged
between the strands are the relays, 0,0’ p, p’.
A conductor, r, connects the posntwe pole of
the battery, ¢, with the bridges containing
the relays at p01nts intermediate with the
Relay o 1s provided with GOIltELGt
spring, 0% normally resting against anvil, 02,
and relay o’ 1s provided with contact spring,
o', normally out of contact with anwvil, 0%, a
signaling lamp, 0% being placed between the
anvil, 0®, and the spring, o*. Likewise, re-
lay p 1s provided Wlth contact S‘[)I‘lIl P,
resting against anvil p°, and relay p” 1s pro-
vided “with contact spring p adapted to en-
cgage anvil p°, the lamp; p° being placed be-
tween the anVﬂ p* and the sprln p*. The
levers, n, n’, of the histening-in key normally
rest away from the anvils n*, 1n°, between
which anvils the telephone receiver s and
secondary winding, s’ of the induction coil
are placed. A condenser m/, is also placed
in this circuit. The prnnary,, §*, of the 1In-
duction coil, transmitter 3, and ba,ttery, gt
are placed m a local circuit. The tertiary
winding, §°, 1s connected to ground. The
ringing key,, t, 1s adapted when depressed to
engage anvil ' to which one pole of generator,
*, 18 connected the other pole belnﬂ' con-
nected to ground

At the sub-station A I have 111ustra,ted )
usual sub-station apparatus comprising tele-

hone hook » normal

hrough bell v* and con-
denser v* to limb 0, the hook being con-
nected to limb . When the telephone re-
celver, v*is removed from the hook the latter

engages anvil v* which 1s connected through

primary winding 2° and transmitter 27 to
limb 6. The receiver, v*, 1s included 1m a
local circuit with the seoondary winding, v7.

Assuming that subscriber A desires to be

connected for conversation with another sub—
scriber, he removes his telephone receiver

from the switch hook and thus unites limbs « |

18

v resting against anvil

897,232

and b at the sub-station.
tery e 1s thereby closed through springs d and
d’, resistance coil f,
ground and back to the battery. The 1elay
15 thereby actuated and the armature, ¢’ is
moved into the position shown in I‘lg 1%
In this position the spring, ¢, makes contact
with the anvil ¢*;, but spring d is not moved
out of contact Wlth spring d’.” The circuit
through the lamp ¢ is thus closed and may be
traced from battery e tln ough spnnfrs d d’,
d*, lamp ¢, armature ¢’ and spring ¢’ and
anvil ¢* to ground. The lamp is thus lighted

and conveys to the operator the SIU'H&I for

connection. Thereupon the operatm litts

plucr h and inserts the same 1n the spring-jack

belonging to the subscriber A. Circuit of
battery e 1s thus closed through relay ¢ as
follnws from battery e, conductor 7, relay

 strand [, sleeve R, sleeve or thnnble a’,

lnnb a, 101ay ¢ 1o D‘IOLlnd and back to the

D&ttOIY A pmtwn of the current also flows
from limb r through relay o, strand k, tip 1/
line spring &', limb b limb a, through 1ehy C
to ground. It will be noted that when the
subscriber first closes circuit through the re-
lay, the resistance coil f is in series Wlth the
1elay and accordingly the current flowing
through the relay is only sufficient to move
the armature to car ry the contact spring, ¢?

into contact with the anvil, ¢,
ever, circult 1s closed by the insertion of the
oonnecting plug it will be noted that this re-
sistance, f, 1s not i circuit, and accordingly
the relay is energized to a greater extent than
before and the armature is carried into the
position shown in Fig. 1*, in which position
the spring d 1s lifted and Sprlno' d' 1s released
and rises, breaking contact with spring d*.
The tension of spring ¢’ 1s such as to tend to
litt and break contact with spring ¢?, being
normally held in contact therewith b the
tension of spring d. The separatlon of
springs d, ¢’ and d@” breaks the circuit through
lamp ¢, and the lamp is extinguished. At
the same time that the lamp circuit 1s opened
the relay serves to remove the battery

The operator now depresses her listening key

and thus bridges her telephone 1n cir cuit and

receives the nu.mber of the called subsecriber.
Having ascertained the number of the ca,lled
subscriber she touches the tip 2/ of plug

to the sleeve ' of the spring-jack of the call-

ed subscriber and thus tests to ascertain
whether or not the line is busy. If the line
1s busy the battery ¢ will be connected Wlth
the sleeve or thimble of the line, and the
thimble will then be charged to a difference of
potential from that of _the earth and accord-
ingly a current will flow through tertiary
winding §* to ground and the operator will
hear a click in her receiver. 1If, however, the
line 1s not busy, the plug ¢ will be 1nserted In
the Spllllf?“—] jack and the ringing key ¢ 1s then

The cir cuit of bat-

limbs b and a, relay ¢ to

- when, how---

from.
the limb & by supporting springs d a,nd d’.
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depressed to send a calling current over the
line of the called subscriber. The msertion
of the plug closes circuit through relay o/,

‘the circuit being traced from battery ¢ over

conductor r, thence through relay p’ to
strand [ and sleeve *, thence through thim-
ble @’ of the called for subscriber, limb a, re-
lay ¢ to ground. The local circuit containing
the lamp »° is thus closed and the lamp 1s
lichted. When the called subscriber re-
sponds and lifts his receiver from the tele-
phone hook, circuit is closed through relay p
and the lamp circuit is broken; thereby ex-
tinguishing the lamp and indicating to the
operator that the called subscriber has re-
sponded.
be traced from battery e through conductor »
relay p, strand k, tip 4/, line spring b’ of the

- called subscriber, limbs b and a, through re-

20

26

- nal for disconnection.

30

lay ¢ to ground.

When the subscribers have completed their
conversation both hang up their receivers
and the relays o and p are thus deénergized,
thereby closing the lamp circuits and hghting
the lamps to convey to the operator the sig-
When the operator
has withdrawn the plugs from the spring-
jacks the relays o’ and p” are deénergized and
the lamp circuits are broken.

It will be noted that the relay ¢ 1s partially
or secondarily under the control of the sub-
scriber at the sub-station, and that normally
the subscriber is able to close the circuit

“through the relay to cause the mitial move-

30

40

ment of the armature and thereby light the
lamp to give the signal for connection.
same relay is under the absolute control of
the operator and circuit 1s closed there-
through by the insertion of the plug in the
spring-jack of the calling subscriber to there-
by cause the relay armature to partake of 1ts

. second or final movement, which movement

49

90

0o

serves to open the lamp circuit and extin-
cuish the lamp. This movement also serves
to remove the battery from the tip side of the
line to balance the system. The relay i1s thus
under the control of both the subscriber and
the operator, and the necessity of empioying
two separate relays i1s dispensed with.

In Fig. 1¢ I have illustrated a modification
wherein the relay magnet ¢ 1s provided with
two armatures, the armature ¢* upon the
left being initially actuated to close the local
circult through the lamp g, while the armature
¢’ upon the right is finaily actuated to open
the lamp circuit and disconnect the battery

from the limb of the talking circuit.

60

60

In Fig. 2 I have .shown a modification
wherein the relay is initially actuated by
means of a battery of low voltage, in the
present instance ten volts, the insertion of
the plug serving to subject the relay to a bat-
tery of higher voltage, in the present instance
forty volts. The initial and final actions of

the relay are thus produced by varying the |

The circuit through relay p may

The |

through the windings in series, 1 which

thus flows through lamp g,

strength .of the current therethrough by
varying the voltage impressed upen the cir-
cuit. The relay magnet, ¢ is provided with
a single winding, and when the subsecriber at
the sub-station removes his telephone from
the hook, current is closed from ground

| ”Z:hI‘I(}Ug]l ba,ttel‘y Gf: 1‘61&y c’, limb a, limb Z)’

contact spring d?, contact spring ¢*, conduc-
tor 2, back to battery. The mmtial move-
ment of the armature is thus produced and
the circuit of battery e¢* is closed through
lamp ¢, armature lever ¢’, contact spring a°,

contact spring d*, d* conductor 2, back to

battery. The flow of current from battery
¢? through lamp ¢ does not interfere with the
flow of current from battery ¢ through the
relay magnet ¢°, owing to the negligible re-
sistance of conductor 2 which 1s connected to
the common return or ground. When the
operator inserts her piug the circuit of bat-
terles ¢’ and ¢ are closed through relay ¢, the
circult being from the batteries over conduc-
tor 3, through the relay and strand [/ to the
sleeve of the plug thence to the sleeve of the
spring-jack by limb «, through relay ¢® back
tothebatteries. Thecurrentflowingthrough
the relay being thus increased due to the bat-

the lamp circuit and removing the ground
from lIimb 5 of the tallkking ecircuit.

~In TFig. 3 I have shown a modification
wherein the relay.is provided with two
windings differentially wound. One of these
windings is of higher resistance .than the
other, and the current 1s mitially sent

case the winding of the higher resistance
will predominate and the magnet will be
weakly energized to produce the 1mtial
movement of the armature. Upon the 1n-
sertion of the connecting plug one of these
windings is shunted and the other winding
is subjected to current which produces the
final s-movement of the armature. The re-
lay ¢® is provided with two windings, ¢*, ¢*,
the winding ¢® being illustrated as of low
resistance, say 175 ohms, while the winding
¢ is of 200 ohms resistance. When the
subscriber removes his telephone from the
hook the current of battery ¢* passes through
the winding ¢, then through winding ¢,
spring d°, spring d7, limb b, imb «, spring d"*,
spring d'°, spring d° conductor 3, back to
the battery. Current is thus closed through
the windings in series and the winding ¢
predominates to cause the initial movement
of the armature. Current from battery é&*
contact c*,
spring ¢, armature ¢/, spring ¢", spring «*
conductor 3, back to the battery. When

teries of 40 volts, the spring ¢ 1s ifted and
all of the springs are thus separated opening
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ing ¢, limb b, the sleeve of the jack, sleeve
of the plug, strand [, through the relay to
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the ground, thence back to the battery
Current may also pass through winding c*
thence by hmbs 6 and ¢ and conductor 3
back to the battery, but this circuit is of

- high resistance and the winding ¢? is thus in

eflect short-circuited by the circuit through
the plug circmit. The winding ¢ thus pre-
dominates over winding ¢® and causes the
final movement of the armature. As spring
d’ separates from spring d° the winding ¢ 1s
cut out of circuit. The final action of the
armature opens the lamp circuit, removes

the ﬂ‘round from the imb ¢ and cths out the

Wmdmo ¢’ -
In I‘w 4 1 have shown a modlﬁ(,atlon
wherein. the relay 1s provided with two sepa-
rate windings, one a signaling winding of
compamtwel}r low energizing capaclty which
is cut out when the circuit is closed thr ough
a second winding of high energizing capacit}?’
by the 1nsertion of the conne(,tm plua In
this manner the calling circuit 1s kept nor-
mally separated from the local controlling cir-
cuilt of the relay. The relay.¢® 1s prowde.d
with two windings, ¢, ¢7. When the sub-
scriber removes his telephone from the hook
the circuit of battery e® 1s-closed over con-
ductor 7, through signaling winding ¢'7, thence
thI'OUﬁh spring ¢'°, spring d” limb a, hmb b,
Spring -1 , SPTINgG d‘”“, conductor 8, back to bat-
tery. The initial movement of the armature
15 thus produced and circuit of battery ¢’
closed throuﬂh lamp g, contact ¢!, spring c“
armature ¢, “conductor 9 9, spring cZ’”, Spring

@'®, spring @ and conductor 8, back to
battery. When the operator inserts thp

connecting plug, a circuit of battery ¢°
closed over conductor 10, through the rela,y
to strand [, thence through the sleeve of
the plug and the sleeve of the jack to mb «,
thence through winding ¢! to ground and
back to battery. The relay is thus ener-
o1zed to produce the final movement of the
armature. This final movement serves to
open the lamp circuit, to open the circuit
through the winding ¢, to connect the line
to the winding ¢! and to remove the ground
from the Iimb 6.

Having described my invention, what I

claim as new and desire to secure by Lietters
Patent, 1s:

I. In a telephone exchange system, a cen-
tral station and a subscriber’s Stauon and a,
line circuit interconnecting them, a source of
current at the central station and means at
the subseriber’s station to control the flow of
current 1n the line, a signal controlling mag-
| station normally connected
to line and adapted to display a signal in re-
sponse to current changes therem, an OPer-
ator’s connective means and connections
therefrom to the signal controlling magnet
together with mechanism under the control

897,282

connection with the line the operator will

tactuate said magnet to cut off 1ts own hne

connection.

65

2. In a telephone exchange system, the-'

combination with a line running from a sub-
station to a central station conductively con-
nected to a switching terminal thereat when
switched for conversation, a common source
of current at the central station adapted to
supply talking and signaling current to satd
line, a norma Iy open s 10‘11&1 circuit at the
central station, a source "ot current in said
circuit, an electrically operated signal 1n said
circuit, an electromagnetic SW1t0h111g device
adaptul when eneromed to a certain extent
to close a break in said circuit, and when en-
ergized to a greater extent to open said cir-
uut means for causing one degree of ener-
D‘lzwtmn from said substation and means for
causing the other degree of energization from
said central station. |

- 3. In a telephone exchange system, the
combination with a tolephone line running
from a substation to a central station con-
ductively connected to a switching terminal
thereat when switched for conversation, of a
common source of current at the central sta-
tion adapted to supply talking and signahng
current to said line, a normally open local
sienaling circuit at the exchange, an electric-
ally operated signal 1n said local circult, a
non-polarized electromaﬂ‘netlc switching de-
vice adapted to close said circuit when ener-
oized to a certain extent due to a control ex-
ercised from the substation, and to cause a

break 1m said circuit when energized to

a greater extent due to a control exerused
fr om the central station, and means for exer-
cising said substation ‘and central station
controls.

4. In a telephone exchange system, the
combination with a local signaling circuit at
the central station, of a source of current 1n

sald circult, an eleetrmally operated signal in
sald ClI‘CUlt a telephone line provided with a
switching turmmal at the central station con-

ductwely united to a substation, and a non-

polarized electromagnetic sw1tch1ng device
adapted to cause a ~closure of said circuit
When energized to a limited extent due to the
passage of current controlled from the sub-
station, and to open sald circuit when ener-
oized t0 2 oreater extent due to a current con-
trolled from the central station.

5. In an electric signaling system, the com-
bination with a signaling circuit, of a source
of current in said circuit, an electrically oper-
ated signal in said circuit, an electromagnet
having a core and suitable energizing wind-
ings connected to a circuit conductively unit-
ing two controlling stations, means whereby
a limited enermmtwn of said core controlled
from one station causes a clostre of said Sig-

of the said magnet whereby upon making ] naling circuit, and means whereby an In-
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>

creased energization of the same character | tral office normally in a certain condition,

controlled from another station causes a
break in said circuit.

6. In an electric signaling system, the com-
bination with a signaling circuit, of a source
of current in said circuit, an electrically oper-
ated signal in said circult, an electromagnet
having a core and suitable energizing wind-
ings connected to a circuit conductively unit-
ing two controlling stations, means whereby
a certain energization of said core controlled
from one station causes a closure of sald s1g-
naling circuit, and means whereby an energi-
zation of the same character but of different
strength controlled from another station
causes a break in said circuit. |

7. In combination, a conductor uniting
two control stations, associated switching
mechanism normally in a certain condition,
an electromagnet for controlling said mech-
anism operative in response to a given ener-
oization to cause a second condition of said
switching mechanism and to a modified
energization to cause a third condition of
said mechanism, means controlled from one
station to produce said given energization,
and means under the control of the other
station to produce said modified energization
always by the closing of the same circuit
path through said electromagnet.

8. A telephone system comprising a con-

ductor extending between two stations,

switching mechanism normally in a certain
condition, an electromagnet for controlling
sald mechanism associated with said con-
ductor and operative in response to a given

energization to cause a second condition of

sald switching mechanism and to a modified
energization to cause a third conaition of said
mechanism, means controlled {rom one sta-
tion for producing said given energization,
and means under the control of the other
station to produce said modified energiza-
tion always by the closing of the same cir-
cuit path through said electromagnet.

9. A telephone system comprising a con-
ductor extending from a substation to a cen-
tral office, switching mechanism at the cen-
tral office normally in a certain condition,
an electromagnet for controlling said mech-
anism associated with said conductor and
operative in response to a given energization
to cause a second condition of said switching
mechanism and to a modified energization
to cause a third condition of said mechan-
ism, means under the control of the subscriber
for producing said given energization, and
means under the sole control ol the operator
for producing said modified energization
always by the closing of the same circuit
path through said electromagnet.

10. A telephone system comprising a con-
ductor extending from a substation to a cen-

an electromagnet for controlling said mech-
anism associated with said conductor and
operative in response to a given energization
to cause a second condition of said switching
mechanism and to a modified energization
of thesame character but of different strength
to .cause a third condition of said mechan-

ism, means under the control of the sub-

seriber for producing said given energiza-
tion, and means under the sole control of the
operator for producing said modified ener-
oization always by the closing of the same
circuit path through said electromagnet.
11. A telephone system comprising &
conductor extending from a substation to

a central office, switching mechanism at the

central office normally in a certain condition,
an electromagnet for controlling said mech-
anism associated with said conductor and
operative in response to a given energization
to cause a second condition of said switching
mechanism and to a modified energization.
of the same character and over the same
magnetic circuit to cause a third condition
of said mechanism, means under the control
of the subscriber for producing said given
energization, and means under the sole con-
trol of the operator for producing said modi-
fied energization always by the closing of the
same circuit path throughsaid electromagnet.

12. A telephone system comprising a con-
ductor extendine from a substation to a cen-
tral office, switching mechanism at the cen-
tral office normally in a certain condition, an
electromagnet for controlling said mechan-
ism assoclated with said conductor and op-

erative in response to a given energization

to cause a second condition of said switching
mechanism and to an increased energization
of the same character and over the same mag-
netic circuit tocause a third condition of said

mechanism, means undet the control of the

subscriber for producing said given energiza-
tion, and means under the sole control of the
operator for producing said increased ener-
o1zation always by the closing of the same
circult path through said electromagnet.

13. In an electric signaling system, the
combination with a local signal circuit at a
central station and a signal included 1n said
circuit, of an electromagnet comprising a
core and suitable windings, means whereby
sald local circuit is closed when said core 1s
subjected to a limited magnetization con-
trolled from a substation, over a circuit
conductively uniting the two controlling
stations, and means whereby said circult 1s
opened when said core 1s subjected to an
increased magnetizing effect controlled from
the central station. |

14. A telephone system comprising a con-
ductor extending from a substation to a

tral office, switching mechanism at the cen- i central office, a local circuit at the central
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| 1;101:1 to cause a third condition of said mec.

&

i

office, a signal included in said circuit, an
eleetremeﬂ‘net for controlling said elremt
means for closing said circuit in response 0
a given energization of said magnet and
opening sald circuit in respose to a “modified
energization of said magnet, means under
the control of the subscriber for producing
sald given energization and means under the

sole control of the operator for producing

sald modified energization always by the
closing of the same circuit path through said
electromagnet. |

15. A telephone system comprising a
telephone line conductively uniting a sub-
station to a jack at the central oﬁee a link-
circutt, a connecting plug edepted to be
inserted into said Jack to “establish connec-
tion between. said line and link-circuit,
switching mechanism at the central office
normelly in a certain condition, an electro-
magnet for controlling said mechanism as-
sociated with said connected line and link-
circuit and operative in response to a given
energization to cause a second. eendltlon of
sald mechanism and to a modified energiza-
1-
anism, means under the control of the sub-
seriber for producing said given energization,
and means operative upon the insertion of
sald plug into said jack to produce said modi-

fied energization.

16, A telephone system comprising a con-
ductor extending between signal sending
and signal receiving stations, a , local circuit
at the receiving station dlreetly controlled
at two points, eleetmeel]y actuated means
mcluded 1 said local circuit, an electromag-
net at the receiving station, means for clos-
mg said circuit at one pom‘t In response to a
given energization of said magnet and open-
ing said circuit at the other pomt In response
to a modiited energization of said magnet,
means under the control of the eendmg sta-
tion for producing said given energization,
and means under the sole control of the re-
celving stationfor producingsaid modified en-
ergization always by the elosmcr of the same
elreult }{)eth through said eleetromeﬂ'net
telephone system comprising a con-
duetor extending between signal sending
and signal receiving stations, a  local circuit
at the receiving station hevmw two control
points, one nermelly open and the other
nomally closed, electrically actuated means
included in eald local circuit, an electromag-
net at the receiving station, asignal included
in sald local elreult means for closing the
circuit of the normally open polnt in response
to a given energization of said magnet and
opening said circuit at the normally closed
control point in response to a modified ener-
oization of said magnet, means under the
control of the signal eendmcr station for pro-
ducing said given energlzetlon and means

[
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station for producing said modified energiza-

tion always by the elosmﬂ' of the same e1reu1t_

path through said eleetromecfnet -

18. In an electric elgna,hncr system, the
combination with a signal sendmg and a
signal recelving station conductively united
by a line elrem‘t of a signal circuit at the
recelving Stetlon hevmg two serially in-
cluded switches, an electromagnet, means
wherebya limited energization of sald magnet
causes an actuation of one of said switches,
and means whereby an Increased
tion of said magnet controlled from
receiving station causes an actuation of the
other switch.

19. In an electric signaling system, the
combination with a signal sending station,
of a signal recelving station, a metallic cir-
cult eenduetwely umtmﬂ' the two stations
controlled at two pomte a normally open
local signal circuit at the receiving station, a
source of current in said circult, an electric-
ally operated signal in said circuit, and an
6100bf0111‘tg116t10 switching device edapted
when energized by a current controlled from
the seﬂdme station to close a break in said
circult, and when energized by a current
conirolled from the recelving station to
cause an increased movement of said switch-

ing device m the same direction to open

said circuit.
- 20. In an electric signaling system, the

combination With a signal sending station, of

a signal receiving etetlenJ a metallic circuit
eenduetwely unmnﬁ sald stations controlled
at two points, a local signal eircuit at the re-
cerving station adapted to be controlled at
two points, a source of current in said circuit,
an electrica ally operated signal 1n said elrcult
and an electromagnet SWltehmg mechanism
adapted when enermzed to a limited extent
)y current controlled from the sending sta-
tion to effect a control of said signal circuit at
one of sald points, and when energized to a
oreater extent by a current controlled from
the receiving station to effect the control of
sald signal cireuit at the other point.

21. In an electric signaling system, the

combination with a SlG‘Ilf;Ll at a swnel recelv-
ing station, of an e]eetremaﬂ'net connected 1o
a circuit conductively uniting sald station
with another controlling station, and adapted

through the agency of suitable armature

mechanism to control the operation of said
sional, means whereby the partial magneti-
zation of said magnet due to a current, con-

trolled from a wnel sending station causes

an actuation of seid armature mechanism to

cause said signal to assume an abnormal op-

erative eendltlon and means whereby an in-

- creased meenetlzatlon of the same eheraeter'

due to a current controlled from the signal
recelving station causes further actuation of
said armature mechanism to cause said sig-

under the sole control of the elgnal recelving | nal to assume its normal condition; there be-

ener_giza—?
the signal
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ing no movement of any part of said arma-
ture mechanism in opposition to the mag-
netic influence of said electromagnet.

22. A telephone system comprising a tele-
phone line conductively uniting a substation
with a jack at the central office, a link-cir-
cuit, a connecting plug adapted to be nsert-
ed into said jack to establish connection be-
tween said hine and link-circuit, a local cir-
cuit at the receiving station directly con-
trolled at two points, electrically actuated
means included in said local circuit, an elec-
tromagnet adapted through the agency of
suitable armature mechanism to effect the
control of said local circuit at both points,
means under the control of the subscriber to
energize said magnet to cause 1ts armature

“mechanism to close said local circuit at one
“pointof the control, and meansoperative upon

the insertion of said jack into said plug to
modify said energization to cause a {urther
actuation of said armature mechanism to
open said local circuit at the other point of
control, there being no movement of said ar-
mature mechanism in opposition to the at-
tractive force exercised by sald electromag-
net. . |
23. A telephone system comprising a tele-

phone line conductively uniting a substation

with a jack at the central office, a hink-cir-
cuit, a connecting plug adapted to be In-
serted into said jack to establish connection
between said line and link-circuit, a local cir-
cuit at the central office having two control
points, one normally open and the other nor-
mally closed, a signal included in said local
circuit, an electro-magnet having suitable
armature mechanism adapted to control said
circuit at said points, means under the con-
trol of the subscriber for energizing said mag-
net to cause its armature mechanism to close
said loeal circuit at the normally open point,

and means operative upon the connection or

said link-circuit to sald line to modify said

‘energization to cause said armature mechan-

ism to open said circuit at the normally closed
control point, there being no movement of
said armature mechanism contrary to the

magnetic force exerted by said electro-

magnet.

24, In an electric signaling system, the
combination with a signal, of an electromag-
net adapted through the agency of suitable
armature mechanism to control the opera-
tion of said signal, means whereby an energi-

zation of said magnet due to a current con-|.

trolled from a signal sending station causes

the actuation of said armature mechanism to

cause said signal to assume an abnormal op-
erative condition, and means whereby an en-
ergization of the same character but of differ-
ent strength controlled from the signal re-
ceiving station and always produced by the
closing of the same circuit path through said
electromagnet, causes a further actuation of

il

!

said armature machanism whereby said sig-
nal is prevented from assuming said abnor-
mal operative condition, there being mno
movement of any part of said armature
mechanism contrary to the magnetic force ot
sald electromagnet. -

25. In a telephone exchange system, the
combination with a telephone line provided
with a switching terminal at the central office
conduetively united thereto when the line 1s
switched for conversation,of a relay serving
as a line relay when energized to a limited
extent by currents controlled from a tele-
phone substation and serving as a cut-off re-
lay to alter the telephone line connections,
and serving also to efface the associated line
sienal when energized to a greater extent by
currents controlled from the exchange.

26. In a common battery telephone ex-
change system, the combination with a tele-
phone line extending from a substation to an
exchange and provided thereat with a switch-
ing terminal conductively connected thereto

- 2

when the line 1s switched for conversation, ol
a sional circuit at the exchange, a source of
current in said circuit, an electrically oper-
ated signal in said- circuit, a non-polarized
electromagnetic switching device normally
in circuit with said telephone line, means lo-
cated at the associated substation for con-
trolling a limited energization of said electro-
magnetic device to close a break in said sig-
nal circuit, and means located at the ex-
change for controlling a greater energization
of sald electromagnetic device over substan-
tially the same magnetic circuit to operate
the same as a cut-ofl relay.

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

from a substation to an exchange and pro-

vided thereat with a switching terminal con-

ductively connected thereto when the line 1s

switched for conversation, of a signal circuit.
at the exchange, a source of current m said-
circuit, an electrically operated signal in said

circuit, an electromagnetic switching device
normally in circuit with said telephone line,
means located at the associated substation
for secondarily controlling a limited energi-
zation of sald electromagnetic device to close
a break in sald signal circuit, and means lo-
cated at the exchange for absolutely control-
line a greater energization of said electro-
magnetic device thereby operating the same
as a cut-ofl relay. - - - '

28. In a telephone exchange system, the
combination with a telephone hne extending

from a substation to an exchange and pro-

vided thereat with a switching terminal con-

ductively connected thereto when the line 1s
switched for conversation, of a signal circuit
at the exchange, a source of current 1n said
circuit, an electrically operated signal in said
circuit, an electromagnetic switching device
normally in circuit with said telephone line,
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means located at the associated substation
for secondarily controlling a limited energi-
zatlon of said electr omaonetle device to elose
a break 1n said signal cir eu1t and means lo-
cated at the exchanﬂ'e for absolu‘tely control-
ling a greater enerolmtlon of said electro-
,mafmetle device due to current ﬂowmo over

a portion of the talking circuit to open the

signal circuit and to oper ate the same as a
cut-off relay.
29. In a telephone exchange system, the

combination with a te]ephone lineextending

from a substation to an exchange and pro-
vided thereat with a switching terminal CON-
ductively connected thereto when the line is
switched for conversation, of cord connect-
ing apparatus at the exchange for connecting
said line with another for conver sation, a re-
lay normally included in circuit with said
line, a line signal controiled by said relay,
means Whereby the closure of the line circuit
at the substation causes an energization of
said relay to cause the display of said signal,

and means whereby the connection of “said

cord connecting apparatus with said line
causes an increased ener oization of said relay
to cause its operation as-a cut-off relay and
the restoration of said line signal.

30. In a telephone exchange system, the
combination with a telephone line extending
from a substation to an exchange and pro-

~vided thereat with a switching terminal con-
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ductively connected to the line when the line
is switched for conversation, of cord connect-
ing apparatus at the e\ehenﬂe for connecting
sald line with another for conversation, a re-
lay normally mncluded m cireuit with said
line, a line signal controlled by said relay,
means wher eby the closure of the line circuit
at the substation causes an energization of
said relay to cause the display of said signal,
and means whereby the connection ot said

cord connecting apparatus with said line

causes an increased energization of said relay
to cause its operation as a cut-off relay.

31. In a telephone exchange System the
combination with a telephone Tine extending
from a substation to an exchange, of an elec

tromagnetic signal controlling device at the

exchange normally in circuit with said tele-
phone hne means located at-the substation
for seeendanly controlling a limited ener-
gization of said electromag ometic device to dis-
play 1ts signal, and means located at the ex-
change for abeolutely producing and discon-
t111um0‘ a greater energization of said elec-
tromag netic device to operate it as a cut-ofl
relay elwavs by the opening and closing of
the same circuit path through said device.
52. A telephone system comprising a tele-
phone line conductively uniting a substation
to a jack at the central oflice, a link-circuit,
a connecting plug adapted to be inserted
imto said Jeek to establish connection be-

897,232

cuit at the central office, a signal and source
of current included in Seld circult, an elec-

tromagnet controlling said circuit, means for

closing said circuit in response to a given en-
ergization of said magnet and opening said
circuit in response to a modified energization
of sald magnet, means under the eontlol of
the subscriber for producing said given ener-

olzation, and means under the control of the

operator for producing said modified energi-

zation.

33. In a telephone exchange system, a re-
lay serving as a line relay when energized to
a limited extent by currents controlled from
a substation over a main circult conductively
uniting said substation with the relay and the
e\ehanﬂe and serving as a cut-ofl relay to
alter the telephone line connections when
energized to a greater extent by currents con-
trolled from the exchange.

34. In a telephone exchange system, a
main line circuit conductively unmng a, sub-
station with the central office, an electro-
magnetic device serving to control a line

1@1’1&1 when energized to a limited extent by
eunente controlled from the substation, end
serving as a cut-off relay to alter the ‘tele-
phone line connections when energized to a

oreater extent by currents controlled through

£he operator’s cord connecting apparatus.

35. In a telephone e}Lehenge system, a
main line circuit conductively uniting a sub-
station with the central office, a IeIay Serving
as a line relay when enewl?ed to a Hmited
extent by currents contr olled from the sub-
station and serving as a cut-ofl relay to alter
the telephone line connections when ener-
aized to a greater extent by currents flowing
over a 1)01131011 of the talking circuit and con-
trolled from the exchange.

36. In a telephone e*ﬂ{ehenge system, the
combination with a telephone line conduct-
ively extending from a substation to an ex-
change, of a signal circuit at the exchange, a
source of current in said circuit, an elec-
trically operated signal in said elremt an
electromagnetic sw1tehmﬂ device nor melly 1n
circuit with said telephone line, means located
at the associated substation for secondarily
controlling a limited energization of said
ele’etromegnetie device to close a break 1n
said signal circuit, and means located at the
exchange for absolutely controlling a greater
energization of said electromagnetic device
by a flow of current over a pmtlon of the
said telephone line.

37. In a telephone exchange system, the
combination with a te]ephone line extending

| from a substation to an exchange and pro-

vided thereat with a connection terminal
conductively connected thereto when the
line is switched for conversation, of a signal
circult at the exchange, a source of current
in said circuit, an eleetricelly operated signal

tween saild line and link-circuit, a local cir- | in sald circuit, an electromagnetic switching
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device normally in circuit with said telephone | the connection of said cord connecting appa-

line, means located at the associated substa-
tion for secondarily controlling a imited ener-
gization of said electromagnetic device to
close a brealk in said signal circuit, and means

located at the exehe,nﬂ*e for absolutelv CON-

trolling a grecater enerﬂlzatlon of said elec-
tromagnetio device due to current flowing
over a portion of the talking circuit to open
the signal circuit.

38. In a telephone exchange system, the
combination with a telephone line extending
from a substation to an exchange, of a line
jack at the exchange adapted for connection
w1th sald telephone line, cord connecting
apparatus at the e‘{cha,nge for connecting
sald line with another for conversation, a
relay at the exchange normally connected

in a circuit with the telephone line, a hLne
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sional controlled by said relay, means ‘where-
b an energization of said relay over a circuit
oont1 olled from the substation causes an
actuation of said relay to cause a display of
sald signal, and means whereby the connec-
tion of said cord connecting apparatus with
a jack associated with said line causes an en-
ergization of sald relay due to currents pass-
ing over a portion of the talking circuit to
cause a restoration of said signal and to
break the normal circuit COl‘ltELlIllIlO‘ the tele-

phone line and said relay. |
39. In a telephone exchange system, the

combination with a telephone line e*{tendln -

from a substation to an exchange, of a lme

jack at the exchange oonduotwe’ly united to
seud telephone hne cord connecting appara-
tus at the enehange for establishing connec-
tion to said line and connecting said line with
another for conversation, a relay at the ex-
change connected 1n circuit with the  tele-
“')llOIlB line, a line signal controlled by said
relay, means wher eby‘ an energization of said
relay over a cirecult contr olled from the sub-
station causes an actuation of said relay to
cause a display of said signal, and means
whereby the connection of said cord con-
necting apparatus with a jack associated
with said line causes an energization of said
relay due to currents passing over a portion
of the talking circuit to cause a restoration
of said Slﬂllf:ll -

40. In a telephone exchange system, the
combination with a telephone line extending
from a substation to an exchange, of a line

Jack at the exchange adapted for connection
W1th sald telephone line, cord connecting
apparatus at the exohanﬂ‘e for oonneotan*
said line with another for conversation, a
relay at the exchange normally connected 1n
a circuit with the telephone line, a local sig-
nal circuit controlled by said relay, means
whereby a limited energization of said relay
over a circuit controlled from the substation
causes an actuation of said relay to permit
the display of smd signal, and means whereby

ratus with a jack associated with said line

- causes a greater energization of said relay

due to currents passing over a portion of the
talking circuit to cause a restoration of said
sional and to break the normal circuit con-
t&1n1n0’ the telephone line and said relay.
41, 1In a telephone exchange system, the

combination with a telephone line conduct-

ively extending from the substation to a
switching terminal at an exchange, of cord
oonne_oting apparatus at the exohange for
connecting said line with another for con-
versation, a relay at the exchange normally
connected in circuit with the telephone line,
a line signal controlled by said relay, means
whereby an energization of said relay over a
circuit controlled from the substation causes
an actuation of said relay to cause the display

| of said signal, and means whereby the con-

nection of said cord connecting apparatus
with sald line causes a greater enelglzatlon
of said relay whereby the chsplay of said
signal 1s preveénted.

42. In a telephone exchange system,.the
combination with a telephone line conduct-
ively extending from a substation to a
switching terminal at an exchange, of cord-
connecting apparatus at the exohanﬂ*e for
connecting said line with another for conver-
sation, a relay normally included in circuit
with said line, a local signal circuit, two
switches 1n said local signal circuit controlled
by said relay, means whereby the closure of
the line circuit at the substation causes a
limited energization of said relay to cause the
actuation of one of said switches, and means
whereby the connection of said cord-connect-
ing apparatus with said line causes a greater
enewlza,tmn of said relay to cause an “actua-
tion of the other switch

43. In a telephone exchange system, the
combination with a telephone line conneecting
a sub-station with a switching terminal al
the central office, a switch at the sub-station,
a cord circuit at the central office adapted to
make connection with said switching terma-
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nal and to complete a circuit therethrough

over sald telephone line, a relay connected
with said cord circuit included in circuit with
a talking source of current and responsive to

current controlled by the switch at the sub-

station, another relay connected with said
cord onomt energized over a circuit estab-

lished by the connection of said cord circuit

to the telephone line and not under the con-
trol of the switch at the sub-station, a su-

pervisory signal jointly controlled bv sald

relays, a third relay associated with said
telephone line and normally responsive to
currents therein controlled e1thol by the sub-
station switch or by the connection of the
cord circuit to the hne at the central oflice
having an energizing winding permanently
eonneoted to one contact of said switching
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terminal and adapted to absolutely control

the complete operation of said relay when

the cord circuit is connected to the line,
means for securing a limited ener ng&tl()Il
only of said relay over the telephone line un-
der the control of the sub-station switch
when the cord circuit i1s not connected to said
line, a normally effaced line signal controlled
by said relay, means for causing the display
of the said line signal when the said relay 1s
encrgized to a [imited extent, means for
eﬂ'eomﬂ* sald signal when the said relay 1s
enerﬂ'lzecl to a greater extent, means where-

by the operator may determine the busy or
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idle condition of a tested line, and means for

freeing said telephone line from non-induct-

1ve branch or earth connections when con-
nected with the cord circuit.

44. In a telephone exchange system, the
combination with a telephone fine connecting

a sub-station with a switching terminal at
the central office, a switch at the sub-station,
a cord circuit at the central office adapted t0
make connection with said switching termi-
nal and to complete a circuit therethrough
over sald telephone line, a relay connected
with said cord circuit and responsive to cur-
rent controlled by the switch at the sub-sta-
tion, another relay connected with said cord
circuit energized over a circuit established
by the connection of said cord circuit to the
telephone line and not under the control of
the switch at the sub-station, a supervisory
sienal jointly controlled by ‘said relays, a
third relay associated with said telephone
limne and normally responsive to currents
therein controlled either by the sub-station
switch or by the eonneetion of the cord cir-
cuit to the line at the central office having an
energlzing winding permanently connected to
one contact of said switching terminal and

adapted to absolutely control the complete

operation of said relay when the cord circuit
1s connected to the line, means for securing a

limited energization only of said relay over

the telephone line under the control of the
sub-station switch when the cord circuit is
not connected to said line, a normally ef-
faced line signal controlled by said relay,

means for causing the display of the said line

stenal when the said relay is energized to a
limited extent, means for effacing said signal
when the said Ieley 1s energized to a oreater
extent, and means for freelng sald telephone
line from non-inductive branch or earth con-
nections when connected with the cord cir-
cuit.

45. 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,
a cord circuit at the central office adapted t0
make connection with said switching termi-
nal and to complete a circuit therethrough
over sald telephone line, a relay connected

‘rent controlled

with said cord circuit and responsive to cur-

tion, another relay connected with said
circuit energized over a circuit established by
the connection of said cord circuit to the tele-

switch at the sub-station, a supervisory sig-
nal jointly controlled by said relays, a thn“(,_
relay associated with said telephone line and
normally responsive to currents therein con-
trolled either by the sub-station switch or by
the connection of the cord circuit to the hne
at the central office, having an energizing
winding permanently connected to one con-
tact of said switching terminal and adapted
to absolutely control the complete operation
of said relay when the cord circuit is con-
nected to the line, means for securing a
himited energizetion only of said relay over
the telephone line under the control of the

ef-

not connected to said line, a normally

faced line signal controlled by said relay,

means for causing the display of the said

line signal when the said relay 1s energized to

o limited extent and means for effacing said
sienal when the said relay 1is enelglzed to a
oT eater extent.

46. In a telephone exchange system, the
combination with a telephone line conduct-
1vely uniting a substation with a switching
terminal at the central office, a switch at
the sub-station; a cord. circuit at the central
office adapted to make connection with sald
switching terminal and to complete a cir-
cult therethrough over said telephone line,

a relay associated with said telephone line
and normally responsive to currents therein
controlled either by the substation switch
or by the connection of the cord circuit to
the Iine at the central office having an ener-

o1zing winding permanently connected to

one contact of said switching terminal and
adapted to absolutely control the complete
operation of said relay when the cord cir-
cult 1s connected to the line, means for

securing a limited energization only of said
relay over the telephone Jine under the

control of the substation switch when the
cord circuit 1s not connected to said line,
a normally effaced line signal controlled by
sald relay, means for causing the chspla,y
of said line signal when the “said relay 1s
energized to a limited extent, means for
effacing said signal when the said relay 1s
energized to a greater extent, means whereby
the operetor may determine the busy or
idle condition of a tested lime and means
for freeing said telephone line from mnon-

inductive branch or earth connections when |

connected with .the cord circuit.

47. In the telephone exchange system,
the combination with a telephone line con-
ductively uniting a substation with a switch-
ing terminal at t_he central office, a switch

by the switch at the sub-sta-~
cord.

phone line and not under the control of the
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at the substation for controlling the flow of
sionaling current over the said line through
the substation, 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, 2
signal controlling magnet assoclated with
sald telephone line and normally responsive
to currents therein controlled either by the

substation switch or by the connection ot the

cord circuit to the line at the central office
having an energizing winding permanently
connected to one contact of sald switching
terminal and adapted to absolutely control
the complete operation of said magnet
when the cord circuit is connected to the
line, means for securing a limited energiza-

tion only of said magnet over the telephone

line under the control of the sub-station
switch when the cord circuit is not connected
tosaid line, a normally effaced line signal
controlled by said magnet, means for caus-
ing the display of the said line signal when
the said magnet is energized to a limited
extent, means for effacing said signal when
the said magnet is energized to a greater
extent, and means whereby the operator
may determine the busy or idle condition of
a tested line. -

48. In a telephone exchange system, the
combination with a telephone line conduct-
ively uniting a substation with a switching
terminal at the central office, a switch at
the substation for controlling the flow of
signaling current over the said line through
the substation, a cord circuit at the central

“office adapted to make connection with said
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switching terminal and to complete a circuit
therethrough. over a portion of the talking
circuit a mnon-polarized signal controlling
magnet associated with said telephone line
and normally responsive to currents therein
controlled either by the substation switch
or by the connection of the cord circuit to
the line at the central o
olzing winding permanently connected to
one contact of sald switching terminal and
adapted to absolutely control the complete
operation of said magnet when the cord
circuit is connected to the line, means for
securing a limited energization only of said
magnet, over the telephone line under the
control of the sub-station switch. when the
cord circuit is not connected to said line, a

normally effaced line signal controlled by

said magnet, means for causing the display
of the said line signal when the said magnet
is energized to a limited extent, and means
for effacing said signal when the said relay
is energized to a greater extent. _

49. In a telephone exchange system, the
combination with a telephone line conduct-

ively uniting a substation with a switching |

terminal at the central office, a switch at the
substation for controlling the flow of signal-

normally e

Tice, having an ener- |

X 3.

ing current over the said line through the

| substation, 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 s1g-
nal controlling magnet associated with said
telephone line and normally responsive to
currents therein controlled either by the sub-
station switch or by the connection of the
cord circuit to the line at the central oflice
having an energizing winding permanently

70

70

connected to one contact of said switching

terminal and adapted to absolutely control

the complete operation of said magnet when

the cord circuit is connected to said line,

means for securing a limited energization only
of said magnet over the telephone line under
the control of the substation switch when the
cord circuit is not connected to said line, a
faced line signal controlled by
said magnet, means for causing the display
of the said line signal-only
magnet is energized to a limited extent, and
means for effacing said signal when the said

| magnet is energized to a greater extent.

50. In a telephone exchange system, the
combination with a telephone hne conduct-
ively uniting a substation with a switching
terminal at the central office, a switch at the
substation, a cord circuit at the central ofll
adapted to make connection with said switeh-
ing terminal and to complete a circuit there-
through over said telephone line, a signal

. controlling magnet connected with said cord

circuit and responsive to currents controlled

by the switch at the substation, a second sig-

nal controlling magnet associated with said
telephone line and normally responsive to
currents therein controlled either by the sub-

station switch or by the connection of the

cord circuit to the line at the central office

having an energizing winding permanently

connected to one contact of said switching
terminal and adapted to absolutely control
the complete operation of said magnet when
the cord circuit is connected to said line,
means for securing a limited energization
only of said magnet over the telephone line
under the control of .the substation switch
when the cord circuit is not connected to said
line, a normally effaced line signal controlled
by said magnet, means for causing the dis-
play of the said line signal only while the
sald magnet is energized to a hmited extent,
means for effacing said signal when the said
magnet 1s energized to a greater extent,
means whereby the operator may determine

- the busy oridle condition of a tested line, and

means for freeing said telephone line from
non-inductive branch or earth connections
when connection is made withh the cord
circuit.

51. In a telephone exchange System,.the '

combination with a telephone line conduct-

ively uniting a substation with a switching

while the said
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terminal at the central office, a switeh at the | over the said line through the substation, a

substation for controlling the flow of signal-
ing current over the said line through the sub-
station, a cord circuit at the central office
adapted to make connection with said switch-
ing terminal and to complete a circuit there-
through over said telephone line, a signal
controlling magnet connected with said cord
circult included in circuit with a source of
current and responsive to currents controlled
by the switch at the substation, a signal con-
trolling electromagnet associated with said
telephone Iine normally responsive to cur-
rents therem controlled either by the sub-
station switch or by the connection of the
cord circuit to the line at the central office,

assoclated signaling mechanism controlled

by said magnet, means for securing a limited
energization only of said 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 certain lim-
1ted movement of said signaling mechanism
1s caused to display a signal, an energizing

winding adapted to energize said magnet to a

greater extent over a circuit established
through the cord circuit when connected to

- the line and to cause the said signaling mech-
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anism to assume a third position to efface
sald signal, and means whereby the operator
may determine the busy or idle condition of
a tested hine. - | - |
52. In a telephone exchange system, the
combination with a telephone line conduct-

; 1vely uniting a substation with a switching

terminal at the central office, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord circuit at the central office adapted to
make connection with said switching termi-
nal and to complete a circuit therethrough
over sald telephone line, a non-polarized
electromagnet associated with said telephone
[ine normally responsive to currents therein
controlled either by the substation switch or
by the connection of the cord circuit to the
lime at the central office, associated signaling
mechanism controlled by said magnet, means
for securing a limited energization only of
said magnet over the telephone line under
the control of the substation switch when the
cord circuit 18 not connected to the line
whereby a certain limited movement of said
signaling mechanism is caused to display a
signal, and an energizing winding adapted to
energize said magnet to a greater extent over
a circult established through the cord circuit
when connected to the line and to cause the
sald signaling mechanism to assume a third
position to efface said signal. o

53. In a telephone exchange system, the
combination with a telephone line conduct-
Ively uniting a substation with a switching
terminal at the central office, a switch at the

cord circuit at the central office adapted to
make connection with said switching termi-
nal and to complete a circuit therethrough
over sald telephone line, a signal controlling
magnet associated with said cord circuit in-
cluded 1 circuit with a source of current and
controlled by the switch at the substation,
a non-polarized signal controlling electro-
magnet assoclated with said telephone line

normally responsive to currents therein con-
trolled either by the substation switch or by

70
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the connection of the cord circuit to the line

at the central oflice, associated signaling
mechanism controlled by said magnet, means

Tor securing a limited energization only of

sald magnet over the telephone line under
the control of the substation switch when the

cord circuit is not connected to the line

whereby a certain limited movement of said
signaling mechanism is caused to display a
signal, and an energizing winding adapted to
energize sald magnet to a greater extent over
a circult established through the cord circuit
when connected to the line and to cause the
sald signaling mechanism to assume a third
position to efface said signal.

80

85
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54. In a telephone exchange system, the

combination with a telephone line conduct-
ively uniting a substation with a switching
terminal at the central office, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord circult at the central office adapted to
make connection with said switching termi-
nal and to complete a circuit therethrough

99
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over sald telephone line, a signal receiving

electromagnet assoclated with said telephone
line having an energizing winding and source
of current normally in circuit therewith, and
normally responsive to currents controlled
by said substation switch, associated signal-
g mechanism controlled by said electro-
magnet, means for securing a limited ener-
gization only of said electromagnet 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 sald, signaling mechanism is
caused to display a signal, and means for en-

‘erglzing sald magnet to a greater extent over

a clrcult established through the cord when
connected to the line and to cause the signal-
ing mechanism to assume a third position to
eifface said signal. '

55. In a telephone exchange system, the
combination with a telephone line conduct-

1vely uniting a substation with a switching

terminal at the central office, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord circuit at the central office™adapted to
make connection with said switching termi-
nal and to complete a circuit therethrough

65 substation for controlling the flow of current | over said telephone line, a signal receiving
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electromagnet associated with said tele-
phone line having an energizing winding and
source of current normally in circuit there-
with and normally responsive to currents
controlled by said substation switch, asso-
ciated signaling mechanism controlled by
salc. electromagnet, means for securing a
hmited energization only of said electromag-
net over the telephone line under the control
of the substation switch when the cord cir-

“cult 1s not connected to the line whereby a

hmited movement of said signaling mechan-
1sm 1s caused to display a signal, means for
energizing sald magnet to a greater extent
over a clrcuit established through the cord
circult when connected to the line and 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.
56. In a telephone exchange system, the
combination with a telephone line conduct-
1vely uniting a substation with a switching
termunal at the central office, a switch at the
substation for controlling the flow of cur-
rent over the said line through the substa-
tion, a cord circuit at the central office adapt-
cd to make connection with said switching
terminal and to .complete a circuit there-
through over said telephone line, a signal re-
celving electromagnet associated with said

telephone line having an energizing winding

and source of current normally 1 circuit
therewith and normally responsive to cur-
rents controlled by said substation switch,
assoclated signaling mechanism controlled
by said electromagnet, means for securing a
hmited energization only of said electromag-
net over the telephone line under the con-
trol of the substation switch when the cord
circult 1s not connected to the line whereby
a limited movement of said signaling mech-
anism 1s caused to display a signal, means
for energizing said magnet to a greater ex-
tent over a circuit established through the
cord circult when connected to the line and
to cause the signaling mechanism to assume
a third position to efface said signal, means
whereby the operator may determine the
1dle or busy condition of a tested line, and a
signal controlling electromagnet associated
with sald cord circuit and under the control
of the substation switch when the telephone
line 1s switched for conversation. -

57. In a telephone exchange system, the
combination with & telephone line connect-
ing & substation with a switching terminal
at the central office, a switch at the substa-
tion for controlling the flow of current over
the said line through the substation, a cord
circuit ot 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-

¥

having an energizing winding and source of
current normally in circuit therewith and
normally responsive to currents controlled
by said substation switch, associated signal-
ing mechanism controlled by said electro-
magnet, means for securing a limited ener-
gization only of said electromaginet 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 is
caused to display a signal, means for ener-
oizIng sald magnet to a greater extent over a
circuit established through the cord circuit
when connected to the line and to cause the
signaling mechanism to assume a third posi-
tion to eflace said signal, means whereby the
operator may determine the idle or busy con-

dition of a tested line, a signal controlling

electromagnet associated with said cord cir-
cutt and under the control of the substation
switch when the telephone line is switched
for conversation, a second signal controlling
electromagnet associated with said cord cir-
cutt and energized over the said circuit es-

tablished by the connection of the cord ecir-

cult to the telephone line, and a supervisory
signal jointly controlled by the said two
electromagnets. | - |

58. In a telephone exchange system, the
combination with a telephone line connecting
a substation with a switching terminal at the

central oflice, a switch at the substation for

controlling the flow of current over the said
hne through the substation, a cord circuit
at the central office adapted to make con-
nection with said switching terminal and
to complete a circuit therethrough over

sald telephone line, a signal receiving elec-

tromagnet associated with said telephone
of current normally in circuit therewith and
line having an energizing winding and source
normally responsive to currents controlled
by said substation switch, associated signal-
ing mechanism controlled by said electro-
magnet, means for securing a limited energi-
zation only of said electromagnet 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 is
caused to display asignal, means for enereiz-
g sald magnet to a greater extent over a
circult established through the cord circuit
when connected to the line and to cause the
signaling mechanism to assume a third posi-
tion to efface said signal, a signal controlling
clectromagnet associated with said cord cir-
cutt and under the control of the substation
switch when the telephone line is switched
for conversation, a second signal controlling
electromagnet asscciated with said cord cir-
cuit and energized over the said circuit estab-
lished by the connection of the cord circuit

magnet assoclated with sail telephone line | to the telephone line, and a supervisory sig-
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nal jointly controlled by the said two elec-

tromagnets | _
59. In a telephone exchange systein, the
combination with a telephone line conduct-

ively uniting a substation with a switching

terminal at the central office, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord circuit at the central office adapted to

ifiake connection with said switching terminal

and to complete a circuit therethrough over.

said telephone line, a signal receiving electro-
magnet associated with said telephone hne
having an energizing winding and source of
current normally in circuit therewith and
normally responsive to currents controlled
by said substation switch, associated signal-
ing mechanism contrelled by said electro-

magnet, means for securing a limited energi-

zation only of said electromagnet over the
telephone line under the control of the sub-
station switch when the cord cweuit 1s not
connected to the line whereby a hmited
movement of said signaling mechanism 1s
caused to display a signal, means for ener-
olzing said magnet to a greater extend over a

“a circuit established through the cord circuit

when connected to the line and to cause the
signaling mechanism to assume a third posi-
tion -to efface said signal, and a signal con-
trolling electromagnet associated with said
cord circuit and under the control of the sub-
station switch when the telephone lhne 1s
switched for conversation.

60. In a telephone exchange system, the
combination with a telephone lime conduct-
ively uniting a substation with a switching
terminal at the central ofhce, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord circuit at the central office adapted to
malke connection with said switching terminal
and to complete a circuit therethrough over
sald telephone line, a signal receiving electro-
magnet with sald telephone lime having an
energizing winding and source of current nor-
mally in circuit therewith and normally re-
sponsive to currents controlled by said sub-
station switch, associated signaling mechan-
1sm controlled by said electromagnet, a nor-
mal connection extending from one side of
the telephone line and adapted to Iimit the
energization of said electromagnet 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 move-

ment of sald signaling mechanism 1s caused

to display a signal, and means for energizing
sald magnet to a greater extent over a circuit
established through the cord circuit when
connected to the line and to cause the signal-
ing mechanism to assume a third position to
efface said signal.

61. In a telephone exchange system, the
combination with a telephone line conduct-

%
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ively uniting a substation with a switching

terminal at the central office, a switch at the

substation for controlling the flow of current
over the said line through the substation, a
cord circuit at the central office adapted to
make connection with saild switching termai-
nal and to complete a circuit therethrough
over said telephone line, a signal receiving
electromagnet 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 substation switch, associated signal-
ing mechanism controlled by said electro-
magnet, a normal connection extending from
one side of the telephone line and adapted to
limit the energization of said electromagnet
over the telephone line under the control of
the substation switch when the cord circuit s

qnot 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 circult established through the cord circuit
when connected to the line and to cause the
sionaling mechanism to assume a third posi-
tion to efface said signal, and means whereby
the operator may determine the 1dle or busy
condition of a tested line.

62. In a telephone exchange system, the
combination with a telephone line conduct-

ively uniting a substation with a switching.

terminal at the. central office, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord circuit at the central office adapted to
make connections with said switching termi-
nal and to complete a circuit therethrough
over said telephone line, a signal-receiving
electromagnet 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 normal connection extending~from
one side of the telephone line and adapted to.
limit the energization of said electromagnet
over the telephone line under the control of
the substation 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-
gizing sald magnet to a greater extent over a
circuit established through the cord circuit
when connected to the line and to cause the
signaling mechanism to assume a third posi-
tion to efface said signal, means whereby the
operator may determine the 1dle or busy con-
dition of a tested line, and means for freeing
said telephonelinefromnon-inductive branch
or earth connections when connected with
the cord circuit. |

63. In a telephone exchange system, the
combination with a telephone line connecting
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a substation 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 substation, a cord circuit at
the central office adapted to make connec-
tion with said switching terminal and to com-
plete a circuit therethrough over said tele-
phone line, a signal receiving electromagnet
associated with said telephone line having an
energizing winding and source of current nor-
mally in circuit therewith and normally re-
sponsive to currents controlled by said sub-
station switch, associated signaling mechan-
ism controlled by said electromagnet, a nor-
mal connection extending from one side of
the telephone line and adapted to limit the

energization of sald electromagnet over the

telephone line under the control of the sub-
station switch when the cord circuit 1s not
connected to theline whereby a limited move-
ment of said signaling mechanism iscaused to
display a signal, means for energizing said

‘magnet to a greater extent over a circult es-

tablished through the cord circuit when con-
nected to the line and to cause the signalng
mechanism to assume a third position to

efface said signal, means whereby the opera-
tor may determine the idle or busy condition

of a tested line, a signal controlling electro-
magnet associated with said cord circuit and
under the control of the substation switch
when the telephone line is switched for con-
versation, a second signal controlling elec-
tromagnet associated with said cord circuit
and energized over the said circuit estab-
lished by the connection of the cord circuit
to the telephone line, a supervisory signal
jointly controlled by the said two electro-
magnets, and means for freeing said tele-
phone line from non-inductive branch or

carth connections when connected with the

cord circuit. o
64. In a telephone exchange system, the

combination with a telephone line conduct-

ively uniting a substation with a switching

terminal at the central office, a switch at the |

substation for controlling the flow of current
over the said line threugh the substation, a
cord circuit at the central office adapted to
make connection with said switching termi-
nal and to complete & circuit therethrough
over said telephone line, a signal receiving
clectromagnet 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 substation switch, associated signaling
mechanism controlled by said electromagnet,
a normal connection extending from one side
of the telephone line and adapted to limit the
energization of said electromagnet 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

|

caused to display a signal, means for ener-
oizing said magnet to a greater extent over a
circuit established through the cord circuit
when connected to the line and to cause the
signaling mechanism to assume a third posi-
tion to efface sald signal, a signal controlling
electromagnet associated with said cord cir-
cuit and under the control of the substation
switch when the telephone line is switched
for conversation, and means for freeing said
telephone line from non-inductive branch or
earth connections when connected with the
cord circutt. |

65. In a telephone exchange system, the
combination with a telephone line connect-
ing a substation with a switching terminal at
the central office, a switch at the substation
for controlling the flow of current over the

said line through the substation, 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 electromag-
net associated with said telephone line hav-
ing an energizing winding and source of cur-
rent normally in circuit therewith and nor-

‘mally responsive to currents controlled by

said substation switch, associated signaling
mechanism controlled by said clectromagnet,
a normal connection extending from one side
of the telephone line and adapted to lint the
energization of said electromagnet 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 i1s
caused to display a signal, means for energliz-
ing said magnet to a greater extent over a
circuit established through the cord circuit
when connected to the line and to cause tie
signaling mechanism to assume a third posi-
tion to efface said signal, a signal controlling
electromagnet associated with said cord cir-
cuit and under the control of the substation
switch when the telephone line 1s switched
for conversation, a second signal controlling
electromagnet associated with said cord cir-
cuit and energized over the said 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 electro-
magnets. |
66. In asignaling system, the combination

with a signal-receiving electromagnet having

two energizing windings associated with a
main line circuit conductively uniting two
controlling stations, said electromagnet be-
ing located intermediate of said stations, a
source of current normally included in circuit
with one of said energizing windings, said
source of current and energizing winding be-
ing adapted to cause a limited energization
orﬁy of said electromagnet over the main cir-
cuit under the control of one of said stations

movement of said.signaling mechanism is | whereby the said electromagnet is caused to
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display its signal, and means for securing a | sume a third position, to efface the said sig-

greater energization of said electromagnet

over a circult established through said sec-

ond energizing winding under the control of
the second station whereby the said electro-
magnet 1s caused to efface said signal. '

67. In asignaling system, the combination
with a signal-receiving electromagnet having
two energizing windings associated with a
main line circuit conductively uniting two
controlling stations, a source of current nor-

mally mmcluded in circuit with one of said en-

ergizing windings, said source of current and
energizing winding being adapted to cause a
[imited energization only of said electromag-
net over the main circuit under the control
of one of said stations whereby the said elec-
tromagnet 1s caused to display its signal,
means for securing a greater energization of
sald electromagnet over a circuit established
through said second energizing winding un-
der the control of the second station whereby

~ the said electromagnet is caused to efface
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sald signal, and means for interrupting the
normal circuit through said first energizing

winding when the second winding is ener-

o1zed. . -

68. In a signaling system, the combination

with a signal-receiving electromagnet having

two energizing windings controlled respec-

tively from two stations united by a main
line circuit, a source of current normally in-
cluded in circuit with one of said energizing
windings, sald source of current and energiz-
g winding being adapted to cause a limited
energization only of said electromagnet over
the main circuit under the control of one of
sald stations whereby the said electromagnet
1s caused to display its signal, means for se-
curing a greater energization of said electro-
magnet over a circuit established through
sald second energizing winding under the
control of the second station whereby the
sald electromagmnet is caused to efface said
signal, and means for interrupting the nor-
mal circuit through said first energizing wind-
g when the second winding is energized.
69. In asignaling system, the combination
with a signal-receiving electromagnet associ-
ated with a main line circuit conductively
uniting two controlling stations, associated
signaling mechanism controlled by said elec-
tromagnet, an energizing winding for said
electromagnet normally included in circuit
with a source of current and adapted to cause

-a limited energization only of said electro-

magnet over the main line circuit under the
control of one of said stations whereby a lim-
1ted movement of said signaling mechanism
1s caused to display a signal, and a second
energizing winding for said electromagnet of
greater energizing capacity under the control
of said second station adapted to cause a
greater energization of said electromagnet to

cause the said signaling mechanism to as-

|

nal. -

70. In a signaling system, the combination
with a signal-receiving electromagnet asso-
ciated with a main line circuit conductively
uniting two controlling stations, associated
signaling mechanism controlled by said elec-
tromagnet, an energizing winding for said
electromagnet normally included in circuit
with asource of current and adapted to cause a
limited energization only of said electromag-
net over the main line circuit under the con-
trol of one of said stations whereby a limited
movement of said signaling mechanism is
caused to display a signal, a second energiz-
1ing winding for said electromagnet of greater
energlzing capacity under the control of said
second station adapted to cause a greater en-
ergization of said electromagnet to cause the

sald signaling mechanism to assume a third

2]

position to efface the said signal and means
for mterrupting the normal circuit through
sald first energizing winding when the second
winding 1s energized. - '

71. In a signaling system, the combination
with a signal-receiving electromagnet asso-

clated with a main line circuit uniting two
~controlling stations,

assoclated signaling
mechanism controlled by said electromagnet,
an energizing winding for said electromagnet
normally included in circuit with a source of
current and adapted to cause a limited ener-
gization only of said electromagnet over the
main line circuit under the control of one of
sald stations whereby a limited movement of
sald signaling mechanism is caused to display
a signal, a second energizing winding for said
electromagnet of greater energizing capacity
under the control of said second station
adapted to cause a greater energization of
sald electromagnet to cause the said signal-
Ing mechanism to assume a third position to
eifface the said signal, and means for inter-
rupting the normal circuit through said first
energizing winding when the second winding
1S energized.

72. In a telephone exchange system, the
combination with a telephone line connect-
1ng a substation with the central office and
provided thereat with a switching terminal,
a signal-recelving electromagnet associated
with said line having an energizing winding
and source of current normally in circuit
therewith adapted to energize said electro-
magnet to a imited extent only to cause the
display of 1ts signal when the said line circuit
1s closed at the substation, and a cord circuit
adapted to make connection with said switch-
ing terminal and to complete a circuit
through a second energizing winding for said
electromagnet to cause a greater energization
thereof whereby the said signal is effaced and
the normal connection of the first energizing

‘winding' destroyed.

73. In a telephone exchange system, the
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combination with a telephone hine connect-

ing a substation with the central office and

provided thereat with a switching terminal,
a switch at the substation for controlling the
flow of current over the said line through the
substation, a signal-receiving electromagnet
associated with said line having an energiz-
ing winding and source of current normally
in circuit therewith adapted to energize said
electromagnet to a limited extent only to
cause the display of its signal when the said
line circuit is closed at the substation, a cord
circuit adapted to make connection with said
switching terminal and to complete a circuit
through a second energizing winding for said
electromagnet to cause a greater energiza-
tion thereof whereby the said signal 1s effaced
and the normal connection of the first ener-
oizing winding destroyed and a signal con-
trolling electromagnet associated with said
cord circuit and under the control of the sub-
station switch when the telephone line 1s
switched for conversation.

74. In a telephone exchange system, the
combination with a telephone line connect-
ing a substation with the central office and

provided thereat with a switching terminal, a-

switch at the substation for controlling the
flow of current over the said line through the
substation, a signal-receiving electromagnet
associated with said line having an energiz-
ing winding and source of current normally
in circuit therewith adapted to energize said
electromagmnet to a limited extent only to
cause the display of its signal when the said
line circuit is closed at the substation, a cord
circuit adapted to make connection with said
switching terminal and to complete a circuit
through a second energizing winding for said

electromagnet to cause a greater energiza-

tion thereof whereby the said signal is efTaced
and the normal connection of the first ener-
oizing winding destroyed, a signal control-
ling electromagnet associated with said cord
circuit and under the control of the substa-
tion switch when the telephone lineisswitched
for conversation, a second signal-controlling
electromagnet associated with. said cord cir-
cuit and energized over a circuit established
by the connection of the cord circuit to the

telephone line, and a supervisory signal

jointly controlled by said two electromagnets.

75. In a telephone exchange system, the
combination with a telephone line connect-
ine a substation with the.central office and
provided thereat with a switching terminal,
a switch at the substation for controlling the
flow of current over the said line through the
substation, a signal-receiving electromagnet
associated with said line having an energiz-
ing winding and source of current normally
in circuit therewith adapted to energize said

electromagnet to a limited extent only to

cause the display of its signal when the said
line circuit is closed at the substation, a cord

circuit adapted to make connection with said
switching terminal and to complete a cir-
cuit through a second energizing winding for
sald electromagnet to cause a greater ener-
oization thereof whereby the said signal 1s
offaced and the normal  connection of the
first energizing winding destroyed, a signal
controlling electromagnet associated with
said cord circult and under the control of the
substation switch when the telephone line 1s
switched for conversation, a second signal-
controlling electromagnet associated with
said cord circuit and energized over a circuit
established by the connection of the cord
circuit to the telephone line, a supervisory
sional jointly controlled by said two electro-
magnets, and means whereby the operator
may determine the busy or idle condition of
a tested line.

76. In a telephone exchange system, the
combination with a telephone line connect-
ing & substation with the central office and
provided thereat with a switching termunal,
a signal-receiving electromagnet associated
with said line having an energizing winding
and source of current normally 1n circuit
therewith adapted to energize said electro-
magnet to a limited extent only to cause the
display of its signal when the said line circuit
is closed at the substation, a cord circuit
adapted to make connection with said
switching terminal and to complete a circuit
through a second energizing winding for said
electromagnet to cause a greater energiza-
tion thereof whereby the said signal is effaced
and the normal connection of the first ener-
oizing winding destroyed, and means where-
by the operator may determine the busy or
idle condition of a tested lLine. _ '

77. In a telephone exchange system, the
combination with a telephone line connect-
ing a substation with the central office and

provided thereat with a switching terminal,

a switch at the substation for controliing the

fAow of current over the said line through the
o

substation, a signal-recelving electromagnet
associated with said line having an energiz-
ing winding and source of current normally
in circuit therewith adapted to energize said
electromagnet to a limited extent only to
cause the display of its signal-when the said
line eircuit is closed at the substation, a cord
circuit adapted to make connection with said
switching terminal and to complete a circuit
through a second energizing winding for said
electromagnet to cause a greater energlzation
thereof whereby the said signal is eflaced and

the normal connection of the first energizing

winding destroyed, a signal-controlling elec-
tromagnet associated with sald cord circuit
and under the control of the substation
switch when the telephone line 1s switched
for conversation, and means whereby the op-
erator may determine the busy or idle con-
dition of a tested line.
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78, Tn a telephone exchange system, the | associated with said

combination with. a telephone line conduct-
1vely uniting a substation with a switching
terminal at the central office, a switch at Lhe
substation for controlling the flow of current
over the said line thleuOh the substation, a
cord circuit at the central office ad apted t0
make connection with seld switching ter-
minal and to complete a circuit ther ethy ough
over the said telephone line, signaling mech-
anism, a signal-receiving electl emewnet 2SSO-
eleted Wlth sald meehemsm and eeld tele-
phone line having an energizing winding and

source of current nelmelly in circuit there- |

with adapted to secure a limited energization
only of said electromagnet over the Lelephene
line under the control of thesubstation switch
whereby a limited movement of said signal-
ing mechanism 1s caused to display a ewnel
a second ener gizing winding for said electro-
magnet included in a circuit established by
the connection of said cord circuit to t]

_ he tele-
phone line and adapted to secure a greater
energization ol said electromagnet Wheleby
the signaling mechanism 1s caused to assume
a third position to efface said signal, a signal-
controlling electromagnet essoemted With
said cord cireuit and under the control of the
substation switch when the telephone line 1s
switched for conversation, a second signal-
controlling eleetlomacmet associated with
said cord circuit and energized over a circuit
established by the connection of the cord
circult to the telephone line, a supervisory
signal jointly controlled by said two electro-

~magnets, and means whereby the operator
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substation for controlling the flow of

may determine the busy or idle condition of

a tested line.

- 79. In a telephone exchange system, the
combination with a telephone line conduct-

ively uniting a substation with a switching

terminal at the central office, a switch at the
current
over the said line through the substation, a
cord circuit at the central oflice adapted to
make connection with said switching ter-
minal and to complete a circuit the rethrou oh

over the said telephone line, signaling mech-

anisnm, a signal-receiving eleetl emafrnet 2SS0~
eleted Wlth sald mechamem and se,ld tele-
phone line having an energizing winding and

source of current normally in circuit there-

with adapted to secure a limited energiza-
tion only of said electromagnet over the tele-
phone line under the control of the substa-
tion switch whereby a limited movement of
said signaling mechanism 1s caused to dis-
play a signal, a second energizing winding
for said electromagnet included in a circuit
established by the connection of said cord
circuit to the telephene line and adapted to
secure a greater energization of said electro-
magnet whereby sald signaling mechanism
is caused to assime a third pesﬂalon to efface

97,232

cord circuit and under

the control of the substation switch when the

telephone lime 1s switched for conversation, a

second signal-controlling electromagnet esso- .

ciated with said cord-circuit and enelglzed
over a circuit established by the connection
of the cord circuit to the telephone line, and
a supervisory signal - jointly eontrolled by
sald two electy emeo*nets
80. In a telephene exchange system the
combination with a telephene hine conduct-
1vely uniting a substation with a switching
terminal at the central office, a switch. at the
substation for controlling the flow of current

- over the said line thleugh the substation, a

cord-circuit at the central office adepted to

70

75

3¢

meke connection with said switching ter-

minal and to complete a circuit therethretwh
over the said telephone line, signaling mech-
anism, a signal-receiving electromagnet asso-
ciated with said mechanism and said tele-
phone line having an energizing winding and
source of current normally in circuit there-
with adapted to secure a limited energiza-
tion only of said electromagnet over the Tele-
phone line under the control of the substa-
tion switch whereby a limited movement of
said signaline mechanism 1s caused to dis-
play a ewnel a second energizing winding
for said electr omagnet mcluded m a circuit
established by the connection of said cord-
circult to the telephone line and adapted to
secure a greater energization of said electro-
magnet wheleby sald signaling mechanism
is caused to assume a third p031t1011 to efface
sald signal, and a signal controlling electro-
_meq‘net associated Wlth said cord-circuit and
under the control of the substation switch
when the telephone line 1s switched for con-
velsetien

In a telephone exchange system, the
eombme‘men with a telephene line conduct-
ively uniting a substation with a switching
terminal at the central office, a switch at the
substation for controlling the flow of current
over the said line thrmwh the substation, a
cord-circuit at the central office adapted t0
make connection with said switching ter-
minal and to complete a circuit therethroucf'h
over the said telephone line, signaling mech-
anism, a signal-receiving eleetremegnet as-

'seelated Wlth sald meehemsm and said tele-

phone line having an energizing winding and
source of current nermelly in circuit there-
with adapted to secure a limited energiza-
tion only of said electromagnet over the

telephone line under the control of the sub-

station switch whereby a limited movement
of said signaling mechanism is caused to dis-
play a signal, a second energizing winding
for said eleetromeﬂnet included in a circuit
established by the connection of said cord-
circuit to the telephone line and adapted to
secure a greater energization of said electro-

said signal a signal-controlling electromagnet | magnet whereby said signaling mechanism
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is caused to assume a third position to efface

said signal, and means whereby the oper-

ator may determine the busy: or 1dle condi-
tion of a tested line.

82. In a telephone exchange system, the
combination with a telephone line conduct-
ively uniting a substation with a switching
terminal at the central office, a switch at the
substation for controlling the flow of current

over the said line through the substation, a

cord-circult at the central office adapted to
make connection with said switching
minal and to complete a circuit therethrough
over the said telephone line, signaling mech-

anism, a signal-receiving electromagnet as-

soclated with said mechanism and said tele-

phone line having an energizing winding and
source of current nermally in circuit there-
with adapted to secure a limited energiza-
tion only of said electromagnet over the

telephone line under the control of the sub-

station switch whereby a limited movement

of said signaling mechanism is eaused to dis-

play a Slﬂnal and a second energizing wind-
ing for said eleetremaonet included in a cir-
cuit established by the connection of said
cord-circuit to the telephone line and adapt-
ed to secure a greater energization of said
electromagmnet whereby sa1d swnalmo mech-
anism 1Is caused to assume a third p081t1011 to
efface said signal. -

83. In a telephone exchange system, the
combination with a telephone line conduct-
ively uniting a substation with a switching
terminal at the central office, a switch at the
substation for controlling the flow of current
over the said line thrmwh the substation, a
cord-circuit at the central office adapted to
make connection with said switching ter-
minal and to complete a circuit therethmmh
over the said telephone line, signaling mech-
anism, a signal-receiving eleetremegnet 8-
sociated with said meehenism and said. tele-
phone line having an energizing winding and
source of current nermelly in circuit there-
with adapted to secure a limited energiza-
tion only of said electromagnet over the
telephone line under the control of the sub-
station switch whereby a limited movement
of said signaling mechanism is caused to dis-
play a swnal a second energizing winding
for said eleetromaenet of O*reeter energlzing

capacity connected to one contact of smd

- switching terminal and adapted to be 1n-

60

0o

cluded in a circuit established by the con-
nection of said cord-circuit to the telephone
Jine whereby the said signaling mechanism
is caused to assume a third p051t1011 to efface
said signal, a source of current associated
with said cord-cireuit and acdapted to fur-
nish current over said telephone line when
switched for conversation, a signal-control-

ling electromagnet associated with said cord-

circult and connected to one side thereof,

adapted to be placed

ter-

__-_

1O

source of current and telephone line when
the line is switched for conversation whereby
sald signal - controlling magnet 1s placed
under the control of the substetmn switch, a
second signal controll ing - electromagnet as-
sociated with said cord-circuit and con-
nected to the other side thereof, adapted to
be placed in circuit with said source of cur-
rent and said energizing winding of greater
energizing cap acity “when the line is switched
for conversation whereby said signal-control-
ling electromagnet is not under the control
of the substation sw itch, a supervisory signal
tointly controlled by said two electromag nets
and means whereby the operator may de-
termine the busy or 1dle L()lldltl()l”l of atested
line.

84. In a telephone e*{ehanﬂe system, the
combination with a telephene Iime conduct-
ively uniting a substation with a switching
terminal at the central oflice, a switch at the
substation for controliing the flow of current
over the said hine through the substation, a
cord-circuit at the central office adapted t0

make connection with said switching termi-
nal and to complete a circuit therethmuﬂh
over the said telephone line, signahng mech-
anism, a signal-receiving eleetromeﬂnet ASSO-
ciated with said mech ‘L“”liSHl and said tele-
phone line having an enerﬂlﬂncr' winding and
source of current nmmeﬂy in circuit there-
with adapted to secure a limited energization
only of said electromagnet over the tele-
phone hne under the control of the substa-
tion switch whereby a hmited movement of
said signaling mechanism is caused to display
a Swnel 2 second energizing winding for said

e]eetromegnet of Dleatel eNnerglzing eapamty_
connected to one “contact of said Sw:Ltehmg

terminal and adapted to be included 1n a cir-
cuit established by the connection of said
cord-circuit to the telephone line whereby
the said signaling mechanism 1s caused to
assume a third pOSlthIl to efface said signal,
a source of current associated with said cord-
circuit and adapted to turnish current over
sald telephone line when switched for con-
versation, and a signal controlling electro-
magnet associated with said cord-circuit and
connected to one side thereolf, adapted to be
placed mn circuit with said source of current
and telephone line when the line 1s switched
for conversation whereby said signal-con-
trolling magnet 1s placed under the control of
the substation switch.

85. In a telephone exchange system, the
combination with a elephone line conduct-
ively uniting a substation with a switching
terminal at the central oflice, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord-circuit at the central office adapted to

‘make connection with said switching termi-

nal and to complete a circuit therethrough

in circuit with said | over the said telephone line, signaling mech-
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cause a limited energization only of said elec=

—-—— - —_—
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ciated with said mechanism and said tele- | tromagnet whereby said electromagnet is
phone line having an energizing winding and | caused to display its signal, means under the
source of current normally in circuit there- | control of the second station for securing a
5 with adapted to secure a limited energization | greater energization of said electromagnet 7g
~ only of said electromagnet over the tele- | over a circuit established through said sec-
phone line under the control of the substa- | ond winding whereby said electromagnet 1s
tion switch whereby a limited movement of | caused to efface said signal, and means ac-
said signaling mechanism is caused to display | tuated by said electromagnet for completing

10 a signal, and a second energizing winding for | a conductive path between said stations. 75
said electromagnet of greater energizing ca- 38. In a telephone exchange system, the
pacity connected to one contact of said | combination with a telephone Line uniting &
switching terminal and adapted to be in- | substation with a central office and provided
cluded in a circuit established by the con- | thereat with a switching terminal conduct-

15 nection of said cord-circuit to the telephone | ively connected thereto and having a nor- go
line whereby the said signaling mechanism is | mal connection to ground from a point in-
caused to assume a third position to efface | termediate of the testing contact of said
sald signal. | , switching terminal and the telephone line

86. In a telephone exchange system, the | whereby said terminal is normally main-

20 combination with a telephone line conduct- | tained at the potential of the said ground, a 85
ively uniting a substation with a switching | switch at the substation for controlling the
terminal at the central oflice, a switch at the | flow of current over the said line through the
substation for controlling the flow of current | substation, a cord-circuit at the central oflice
over the said line through the substation, a | adapted to make connection with said

\25 cord-circuit at the central oflice adapted to | switching terminal and to complete a circuit 9o
make connection with said switching termi- | therethrough over the said telephone line,
nal and to complete a circuit therethrough | signaling mechanism, a signal-receiving elec-
over the said telephone line, signaling mech- | tromagnet associated with said mechanism
anism, a signal-receiving electromagnet asso- | and said telephone line having an energizing

30 ciated with said mechanism and said tele- | winding and source of current normally m 95
phone line having an energizing winding and | circuit therewith adapted to secure a limited
source of current normally in circuit there- | energization only of said electromagnet over
with adapted to secure a limited energization | the telephone line under the control of the
only of said electromagnet over the tele- | substation switch whereby a limited move-

35 phone line under the control of the substa- | ment of said signaling mechanism 1s caused 100
tion switch whereby a limited movement of | to display a signal, a second energizing wind-
said signaling mechanism is caused to display | ing for said electromagnet included between
a signal, a second energizing winding for said | said testing contact and said ground connec-
electromagnet of greater energizing capacity | tion in a circuit established by the connec-

40 connected to one contact of said switching | tion of said cord-circuit to the telephone line 105
terminal and adapted to be included in a cir- | and adapted to secure a greater energization
cuit established by the connection of said cord- | of said electromagnet whereby said signaling
circuit to the telephone line whereby the said | mechanism is caused to assume a third posi-
sienaling mechanism is caused to assume a | tion to efface said signal, and means for es-

45 third position to efface said signal, a source of | tablishingasecond conductive connection be- 110
current associated with said cord-circuit and | tween the said testing contact and the tele-
adapted to furnish current over said tele- | phone line around said second energizing
phone line when switched for conversation, a | winding and said ground connection when
sienal-controlling electromagnet associated | the said line is switched for conversation to

50 with said cord-circuit and connected to one | cause the said testing terminal to assume a 115
side thereof, adapted to be placed in circuit | different potential whereby the operator may
with said source of current and telephone line determine the idle or busy condition of a
when the line is switched for conversation”, tested line. | |
whereby said signal-controlling magnet is 89. In a telephone exchange system, the

56 placed under the control of the substation | combination with a telephone line uniting a 120

~ switeh. and means whereby the operator may | substation with a central office and provided
determ'ne the busy or idle condition of a | thereat with a switching terminal conduct-
tested line. | ively connected thereto and having a nor-

87. In a signaling system, the combination | mal connection to ground from a point in-

60 with a signal-receiving electromagnet having | termediate of the testing contact of said 125
two energizing windings, a main line uniting | switching terminal and the telephone lne
two controlling stations, a source of current, | whereby  said terminal is normally main-
means under the control of one of said sta- | tained at the potential of the said ground, a
tions for completing a circuit over the main | switch at the substation for controlling the

65 line and through one of said windings to | flow of current over the said line through the 130
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substation, a cord-circuit at the central office
adapted to make connection with said
switching terminal and to complete a circuit
therethrough over the said telephone line,
signaling mechanism, a signal-receiving elec-
tromagnet associated with said mechanism
and said telephone line having an energizing

“winding and source of current normally m

circuit therewith adapted to secure a limited
energization only of said electromagnet over
the telephone line under the control of the
substation switch whereby a limited move

ment of said signaling mechanism is caused

to display a signal, a second energlzing wind-
ing for said electromagnet included between
said testing contact and said ground connec-
tion in a circult established by the connec-

" tion of said cord-circuit to the telephone line

and adapted to secure a greater energization
of said electromagnet whereby said signal-
ing mechanism 1s caused to assume a third
position to efface said signal, a signal-con-
trolling electromagnet associated with said
cord-circuit and under the control of the sub-
station switch when the telephone line 1s

switched for conversation, and means for es-

tablishing a second conductive connection
between the said testing contact and the
telephone line around said second energizing
winding and said ground connection when
the said line is switched for conversation to
cause the sald testing terminal to assume a
different potential whereby the operator
may determine the idle or busy condition of
a tested line. | |

90. In a telephone exchange system, the
combination with a telephone line uniting a
substation with a central office, provided
thereat with a switching terminal conduct-
ively connected thereto and having a mnor-
mal connection to ground from a point mter-
mediate of the testing contact of said switch-
ing terminal and the telephone line whereby
said terminal is normally maintained at the
potential of the said ground, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord-circuit at the central office adapted to
make connection with said switching termi-
nal and to complete a circuit therethrough
over the said telephone line, signaling mech-
anism, a signal-recelving electromagnet asso-
ciated with said mechanism and said tele-
phone line having an energizing winding and
source of current normally in circuit there-
with adapted to secure a limited energization
only of said electromagnet over the tele-
phone line under the control of the substa-
tion switch whereby a limited movement of
said signaling mechanism is caused to display
a signal, a second energizing winding for said
electromagnet included between said testing
contact and sald ground connection in a cir-
cuit established by the connection of said

cord-circuit to the telephone line and adapt-

adapted to be placed

21

ed to secure a greater energization of said
electromagnet whereby said signaling mech-

anism is caused to assume a third position to

efface said signal, a signal-controlling elec-
tromagnet associated with said cord-circuit
and under the control of the substation
switch when the telephone line is switched
for conversation, a second signal-controliing
electromagnet associated with said cord-cir
cuit and energized over a circuit established
by the connection of the cord circuit to the
telephone line, a supervisory signal jomntly
controlled by said two electromagnets, and

means for establishing a second conductive

connection between the said testing contact
and the telephone line around said second
energizing winding and said ground connec-
tion when the said line 1s switched for con-
versation to cause the said testing terminal to
assume a different potential whereby the op-
erator may determine the idle or busy condi-
tion of a tested line, o

91. In a telephone exchange system, the
combination with a telephone line unmiting a
substation with a central office, provided
thereat with a switching terminal conduct-
ively connected thereto and having a nor-
mal connection to ground from a point imter-
mediate of the testing contact of said
switching terminal and the telephone line
whereby said terminal is normally main-
tained at the potential of the said ground, a

switch at the substation for controlling the

flow of current over the said line through
the substation, a cord-circuit at the central
office adapted to make connection with said
switching terminal and to complete a circuit
therethrough over the said telephone line,
signaling mechanism, a signal-receiving elec-
tromagnet associated with said mechanism

and sald telephone line having an energizing

winding and source of current normally in

“circuit therewith adapted to secure a limited

energization only of said electromagnet over
the telephone line under the control of the
substation switch whereby a limited move-
ment of sald signaling mechanism is caused
to display a signal, a second energizing wind-
ing for said electromagnet of greater energiz-
ing capacity connected between the testing
contact of said switching terminal and said
oround eonnection and adapted to be m-
cluded in a circuit established by the con-
nection of said cord-circuit to the telephone
line whereby the said signaling mechanism 1s
caused to assume a third position to efface
said signal, a source of current associated
with said cord-eircuit and adapted to furnish
current over said telephone line when
switched for conversation, a signal-control-
ling electromagnet associated with said cord-
circuit and connected to one side thereof,
in. circuit with said
source of current and telephone line when
the line is switched for conversation whereby

70

75

80

85

00

96

100

105

110

115

120

125

130



10

15

2o

said,signal-controlling magnet is placed un-
der the control of the substation switch, a
second signal-controlling electromagnet as-
sociated with saild cord-circuit and con-
nected to the other side thereof, adapted to

be placed in circuit with said source of cur-

rent and said energizing winding of greater
energizing capacity when the line 1s switched
for conversation whereby said signal-control-
ling electromagnet 1s not under the control of
the substation switch, a supervisory signal
jointly controlied by said two electromagnets,
and means for establishing a second conduct-

‘1ve connection between the said testing con-
tact and the telephone line around said sec--

ond energizing winding and said ground con-
nection when the said lme 1s switched for con-
versation to cause the said testing terminal

~ to assume a different potential whereby the
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operator may determine the idle or busy con-
dition of a tested line.

92. In a telephone exchange system, the
combination with a telephone line uniting a
substation with a central office, provided
thereat with a switching terminal conduct-
ively connected thereto and having a normal
connection to ground {rom a pomnt mterme-
diate of the testing contact of said switching
terminal and the telephone line whereby said
terminal 1s normally maintained at the po-
tential of the said ground, a switch at the
substation for controlling the flow of current
over the said line through the substation, a
cord-circult at the central oflice adapted to
make connection with said switching ter-
minal and to complete a circuit therethrough
over the said telephone line, signaling meci-
anism, a signal-receiving electromagnet asso-
ciated with said mechanism and said tele-
phone line having an energizing winding and
source of current normally in circuit there-
with adapted to secure a limited energization

only of said electromagnet over the telephone

line under the control of the substation
switch whereby a imited movement of said
signaling mechanism 1s caused to display a
signal, a second energizing winding for said

electromagnet of greater energizing capacity

connected between the testing contact of
said switching terminal and said ground con-
nection and adapted to be included in a cir-
cuit established by the connection of said

cord-circuit to the telephone line whereby

the said signaling. mechanism 1s caused to
assume & third position to eflace said signal,
a source of current associated with said cord-
circult and adapted to furnish current over
sald telephone hine when switched for conver-
sation, a signal-controlling electromagnet as-
sociated with said cord-circuut and connected
to one side thereof, adapted to be placed in
circuit with said source of current and tele-
phone line when the line is switched for con-
versation whereby said signal - controlling
magnet 1s placed under the control of thesub-

897,232

station switch, and means for establishing a
second conductive connection between the
said testing contact and the telephone line
around sald second energizing winding and
said ground connection when the said line 1s
switched for conversation to cause the said
testing terminal to assume a different poten-
tial whereby the operator may determine the
idle or busy condition of a tested line.

93. In a telephone exchange system, the
combination with a telephone line uniting a
substation with a central office, provided

‘thereat with a switching terminal conduct-

ively connected thereto and having a normal
connection to ground from a point interme-
diate of the testing contact of said switching
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terminal and the telephone line whereby said .

terminal 1s normally maintained at the poten-
tial of the said eround, a switch at the sub-
station for controlling the flow of current over
the said lime through the substation, a cord-
circuit at the central office adapted to make
connection with said switching terminal and
to complete & circuit therethirough over the
sald telephone line, signaling mechanism, a

signal - recelving electromagnet associated:

with said mechanism and said telephone line
having an energizing winding andp source of
current normally in circuit therewith. adapt-
ed to secure a limited energization only of
sald electromagnet over the telephone line
under the control of the substation switch
whereby a limited movement of said signal-

ing mechanism 1s caused to display a signal,

a, second energlzing winding for said electro-
magnet ol greater energizing capacity con-
nected between the testing contact of said
switching terminal and said ground connec-
tion and adapted to be included m a circuit
established by the connection ot said cord-
circult to the telephone line whereby the said
signaling mechanism 1s caused to assume a
third position to efface said signal, a source
of current associated with said cord-circuit
and adapted to furmish current over said
telephone line when switched for conversa-
tion, and means for establishing a second
conductive connection between the said test-
ing contact and the telephone line around
said sccond energizing winding and said
oround connection when the said line is
switched for conversation to cause the said
testing terminal to assume a different poten-
tial whereby the operator may determine the
idle or busy condition of a tested line.

94. A telephone system including a circuit
extending between two stations, switching
mechanism normally in a certain condition, a
controlling electromagnet therefor and a
source of current both 1n bridge of said cir-
cuit, means under the control of one station
for energizing sald magnet below a certain
limit to cause a second condition of said
switching mechanism, and means under the
control of the other station for energizing
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said magnet above said limit to cause a third ]

condition of said switching mechanism.
95. A telephone system including a tele-
phone line extending between two stetlons

means for holding eonversatlon over S&ld-

line switching meehamsm normally in a cer-
tain COIldIthIl a controlling eleetromefrnet
therefor and a source of eurrent both in
bridge of the talking circuit thus established,
means under the control of one station for
energizing said magnet below a certain limat
to cause a second eondltwn of said switching
mechanism, and means 11I1der the control ot
the other statloﬂ for energizing said magnet
above said limit to cause a thlrd eondltmn ol
sald switching mechanism.

96. A telep yhone system including a tele-
phone line oxtendmfr from a substation to a
central oflice, a ]11111 circult for making con-
nection to S&ld line, means for h()]dlllﬂ‘ CON-
versation over seld line and hnh—ezremt
switching mechanism normally 1n a certain
cendltmn a controlling eleetromefrnet there-
for and a source of current both 1n bridege of
the talking circuit thus established, means

- unde1 the contml of the subscriber 10r ener-
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oizing sald magnet below a certain limit to
cause a seeond condition of said swﬁchmo
mechanism, and means under the control of
the operator for energizing said magnet
above sald limit to cause a thlrd eond1t10n of
sald switching mechanism.
97. A telephone system comprising a tele-

- phone line extending in two'limbs from a sub-
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station to a eentra,l station, a two contact
connection terminal having 1ts contacts con-
ductively united to said limbs when the line
is switched for conversation, a two contact
connecting plug and a link-circuit for malk-
ng 00111160131011 to the line, means for holding

.- convelsetlon over sald lme and hnl{-e]reult
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when thus connected, a signaling circuit in-
cluding a signal end source of eurrent an
eleetromannet having an, energizing Wmdmg
eonneeted to the circuit extendmﬂ between
the stations, means whereby a limited ener-

- glzatlon of said e]eetroma@net controlled
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trom one station causes a closure of said sig-
naling circuit, and means whereby an In-
ereased enerﬂ‘lmtmn of the same character
controlled from the other station causes &
break in said signaling circuit.

98. A telephone system comprising a tele-
phone line extending in two limbs from a sub-
station to a eentral station, a two contact
connection terminal having 1ts contacts con-
ductively united to said limbs when the line
1s switched for conversation, a two contact
connecting plug and a link-circuit for mak-
ing eomleetlen to the line, means for holding
cenversatlon over S&Id lme and Iink- elrcmt

when thus connected, a local signal circuit at

the central station, a signal included 1in said
circuit, a eentrolhnﬁ' electromaﬂ net having a
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COTe a,nd suitable WlIldlIlD'S essoemted Wlth 65

the circult extending between sald stetlons
means whereby said local circuit is closed
when said core is subjected to a limited mag-
netization controlled from one station, and
means whereby said local circuit 1s 0pened
when said core is subjected to an increased
magnetization eontrolled from the other
Stetlon

99. A telephone system comprising a tele-
phone line extending in two limbs from a su b-
station to a eentml station, a two contact
connection terminal having 1ts contacts con-
ductively united to said limbs when the line
is switched for conversation, a two contact
connecting plug and a link-circuit for malk-
ing connectlon to the line, means for holding
COIlVGIS&thIl over sald hne and llnli—elrmut
when thus connected, a local sional circuit at

the central station, a signal mcluded in said

cireult, two switches sermlly included in said
signal en‘emt a controlling electromagnet as-
soeleted Wlth the circuit ektendlnﬂ betw een
said stations, means whereby a limited ener-
oization of S:’:le magnet controlled from one
statlon causes an ectuetlon of one of said
switches, and means whereby an increased
eneru*lmtlon of said magnet controlled ‘rem
the other station causes an actuation of the
other switch.

100. A telephone system comprising a tele-

phone line extending in two limbs from a sub-
station to a central station, a two contact
connection terminal having its contacts con-
ductively united to said limbs when the line
is switched for conversation, a two contact
connecting plug and a link-circuit for mak-
Ing connection to the line, a relay at the ex-

*‘ ehenoe connected to the circult extending

between the stations, a signal confrolled by
sald relay in response to “different energlza-
tions thereof, means whereby an energiza-
tion of said relev over a circult eentrolled
from the substation causes an actuation of
said relay to establish a certain abnormal
condition of said signal, and means whereby
the connection of said connecting plug to
said connection terminal causes an actua-
tion of said relay to establish another ab-
normal condition of said signal.

In witness whereof, 1 have hereunto sub-
scribed my name n the presence of two wit-
nesses.

HARRY G. WEBSTER.

Witnesses:
W. CLYDE JONES,
M. R. RocaroRrn.
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