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Yo all whom it mdy condéimn: o | operated in establishing connection to afford 50

the switching apparatus when the same is

S |

ceiver d. The system illustrated is a com-

- Be it known that I, HARRY G. WEBSTER, a | a path of lower resistance through one of the
citizen of the United States, residing at Chi- | eoils of therelay, the other coil thereby being
cago, in the county of Cook and State of Illi- practically shunted from circuit, so that tho
5 nois, haveinvented a certain new and useful | former will alone create a field to effect the
Improvement in Telephone - Exchange Sys- attraction of the relay-armature. The arma- 5L
tems, (Case No. 2,) of which the following is | ture when thus attracted is removed from the
~ a full, clear, concise, and exact description, | contact connected with the line - indieator,
- reference being had to the accompanying | whereby said indicator and the 1dle relay-coil
1o drawings, forming a partof this specification. | are cut out of circult, the armature being |
My invention relates to telephone-exchange | there apon brought into contact with an al- 6¢
systems, and has for its object the provision | ternate-contact anvil, whereby the circuit
of improved line-signaling mechanism at the | through the active relay-coil is maintained
exchange whereby the employment of the | and the line-annunciator preserves an open
(5 present complicated cut-off relays and asso- | cireuit during the establishment of a con-
- clated switching mechanism may be dis- | nection. | - ] | | 65
pensed with. S In effecting the control of the line relay and
The invention has for its further object the | indicator by means of line-connecting appa- -
provision of improved circuit arrangement | ratus T preferably employ an electromagnet
20 and apparatus for the clearing-out annunci- | in the cord-circuit, and I provide a switch
~ ator-coils employed in telephone-exchange | controlled by the sald electromagnet, which 7o
- 8ystems. - _ - In its normal position will afford a local cir-
In accordance with my invention I employ | cuit for that coil of the relay that is to re-
| for the line-indicating mechanism a differ- | main active, the said electromagnet being

25 entially-wound relay the oppositely-wound | adapted for inclusion directly in the line-cir- .
colls of which when included in circuit with | cuit when the relay -armature is attracted 75
the battery serve to exert neutralizing effect | from its normal to its alternate position,
upon each other, so that the armature of the | whereupon the electromagnet serves to oper-
relay will not be actuated. The armature of | ate iis associated switch to open the loeal cir--

30 the relay normally rests against a normal con- | cuit, the active coil of the relay and the said
tact that is connected with one terminal of.a electromagnet being thereupon included,pref- 8¢
lire-indicator, and the indicatorand relay are | erably, in a bridge of the ecircuit. A com-

- 80 assoclated with the telephone-line that a' | mon battery is preferably employed and is
~ subseriber in initiating a call will effect the | preferably located between the active coil of .
'35 passage of current through thecoils of the re- | the line-relay and the said electromagnet, the =
~ lay and the said indicator or the electromag- | said active coil and electromagnet thereby 8g
‘net of the indicator to effect the operation of | affording the necessary impedance to prevent
. the same, the arrangement being such that | the shunting of voice-currents. | |
| the current flowing through the coils of the | I will explain my invention more fully by
40 relay will not serve to remove its armature | reference to the accompanying drawing, that
- from the said normal contact, whereby the | illustrates a multiple - switchboard system go
- signal may be effected and maintained until | constructed in accordance with my inven-
the operator modifies the circuit conditions | tion. The invention, however, may be em-
- by means of her switching apparatus.  For ployed in connection with other systems.
45 this purpose the operator’s switching appa- In the drawing I have illustrated two tele-
~ ratus that is employed for connecting sub-| phone-stations A and B, each provided with 05
- scribers for conversation is preferably asso- | a telephone switch-hook a, a telephone-re-
~clated with switch parts that cooperate with | ceiver b, a transmitter ¢, and a signal-re-
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mon battery systemi, and therefore the sub-
stations are in thisinstance not provided with
magneto-generators; but I do not wish to be
hmlted to stich a system. Kach telephone-
line extends by its limbs to the exchange and
is there connected with the tip-line springse
and the sleeve-sockets 7, two jacks of a mul-
tipleswilchboard being hereillustrated. Two
plugs are preferably employed having tips
and sleeves connected by a tip-strand ¢ and
a sleeve-strand fi. The sleeve-strand N in-
cludes a condenser 2. Klectromagnets k£ k&
are included in a conductor that is in shunt
of the condenser, while switches ! / are in-
cluded in branches that connect the tip-strand
with the sleeve-strand.

The line-signaling mechanism construected
in accordance with my invention comprises
in its preferred embodiment a relay having
oppositely or differentially wound coils m n,
which create equal opposing effects. The
armature o of the relay normallyincludes the
coils of the relay in series with the common

- battery p, that may be of forty volts, and
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the line-indicator or the electromagnet of the
line-indicator ¢, the said instrumentalities
being preferably connected normallyinbridge
of the corresponding telephone-line, so that

when asubscriber removes his telephonefrom
1ts switch-hook a circeuit is completed through

the said instrumentalities whereby a calling-
signal 1s manifested, which calling-signal is
maintained as long as the coils m and n exert
their opposing effects, the armature o then re-
maining in its normal position. When the op-
erator inserts a plug in response 1o a signal or
in connecting acalled subsceriber,current from
the battery p 18 principally confined to a path
that includes the helix m, the tip-line spring,

the tip of the inserted plu the separ able
contacts of the switch [, the clearing-out in-
dicator», and the cond uctor s, that 1s connect-
ed with the remaining terminal of the bat-
tery. The current is coniined principally to
this path, as the winding of the line-indica-
tor magnet 1s preferably of comparatively
high resistance—as, for example, five hun-
dred ohms—while each winding of the relay
is two hundred ohms. £ach clearing-out in-
dicator » may be in the form of a twenty-volt
lamp, so that the circuit through the coil m
is of much less resistance than the circuit
through the coil n.

the armature o is attracted toward its alter-
nate contact. When the armature is thus
attracted, the circuit through the line-indi-
cator is opened and the magnet %k of the line-
indicator that may be wound to two hun-
dred ohmsis incladed in circuit with the line,
the circuit being traced from the magnet
through the conductor s, the battery p, coil m,
one limb of the telephone-line that is con-
nected with the tip -line spring, and back
through the sleeve or socket of the spring-
jacks to thesaid electromagnet, which is there-

_ The neutralizing effect
of the coils of the relay is thus overcome, and

[
|

upon energized to eut out the clearing-out |

688,452

indicator. When the subscriber is through
conversation, he praectically opens the circuit
through the man'net k, as the call-bells d are
of hwh 1es1stance whereby the said electro-
magnet 1S deénergized and the passage of cur-
rent through the corresponding indicator» re-
effected to convey the proper signal.
It will be observed that I have provided a
multiple - switchboard telephone - exchange
system wherein a portion of one side of the
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telephone-line—~that portion uniting similar

switeh parts of the spring-jacks—is adapted
to form part of the test-circuit, which portion
through the operation of a relay due to the
completion of connection between lines be-
comes a part of the complete telephone-line.
In other words, the multiple jack-wiring is
used first as a loeal circuit for testing pur-
poses and then as a line-circuit for purposes
of communication between connected sta-
tions.

I have not seen fit to deseribe the operator’s
listening outfit, telephone outfit, and the sig-
naling-generator employed at the exchange,
as these instrumentalities are well known in
the art,

While I have herein shown and particu-
larly described the preferred embodiment of
my invention, I do not wish to be limited to
the precise disclosure herein set forth; but,

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. Inatelephone-exchange system,the com-
bination with atelephone-line extending from
asubseriber’sstation to an exchange, of aline-
relay at the exchange provided with differ-
entially-wound coils, a line-indicator, means
controlled by the said relay for governing
the operation of the sald indicator, means
controlled by the subsecriber for directing cur-
rent through the said relay and line-indica-
tor to effect the operation of the latter, and
switching apparatus controlled by the opera-
tor for increasing the magnetizing eilect of
one of the coils of the relay above that pro-
duced by the other, to effect the operation of
the said relay-controlled means and thereby
cut out or render ineffective the line-indica-
tor, substantially as deseribed.

2. Inatelephone-exchangesystem,thecon-
bination with a telephone-line extending {rom
a subscriber’s station to an exchange, of a re-
lay provided with differentially-wound coils,

a source of current, means controlled by the
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subseriber for including the said coils in eir-

cuit with the said source of current, a line-
indicator adapted to be operated by the said
current when thus included in circuit, means
controlled by the said relay for cutting out;
the said indicator, and means controlled by

the operator whereby the magnetizing effect

due to one of the coils of the relay may be in-
creased above that due to the other, to effect
the operation of the relay-controlled means
and thereby render ineffective the line-indi-
cator, substantially as described.
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3. In .a tele phone-_éxchan ge"System,the COm-

bination with a telephone-line extending from

a subscriber’s station to an exchange, of a re-

lay at the exchange provided with differen-

‘tially-wound coils, a line-indicator, a switeh

adapted for operation by the said relay, a

source of current adapted forinclusion in cir-

cuit with the said switeh, the line-indicator
and the coils of the relay, means at the sub-

scriber’s station for closing circuit through

the said switch, line-indieator, battery and
relay-coils, means controlled by the operator
for producing a greater magnetizing effect in
one of said coils above the other, whereby the
sald switch is operated, and means whereby
the switch, when operated, will cut out or
render ineffective the line-indicator and one

of the relay-coils, and maintain the remain-

ing relay-coilin a closed circuit, substantially
as described. -
4. In a telephone-exchange system,the com-

bination with a telephone-line extending from

a subscriber’s station to an exchange, of a
differentially-wound relay, operator’s means
for connecting the said telephone-line with a
second telephone-line, circuit connections
whereby the operator’s connecting means
may eifect a greater magnetizing effect in
one of the relay-coils with reference to the
other, and a switch controlled by the relay
and operated thereby when the magnetizing
efiects of its coils are thus unbalanced, and
serving, when operated, to cut out or render
ineffective the remaining coil of the relay
and the line-indicator, substantially as de-

9. Inatelephoné-exchangesystem,the com-
bination with a telephone-lineextending from

~ asubscriber’sstation toan exchange, of aline-

40

relay at the exchange provided with differen-

tially-wound coils, a source of current, means |

controlled by the subscriber for including the
sald relay in circuit of said source of current,

- whereby therelay remains inoperative, a line-

indicator also adapted for inelusion in circuit

~of thesourceof current by thesaid subscriber’s

50

means, a local circuit at the exchange, an op-
erator’s switching apparatus.for connecting
subseribers for conversation, means coacting
with said switching apparatusserving to close

‘the said local eircuit through one of the wind-
ings of the relay when the said switching ap-

- paratus is manipulated to connect the sub-

55
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scribers for conversation, the said local circuit
being of lower resistance than the circuit

- closed by the subscriber through theline relay

and indicator, whereby the magnetization due
to the said coil included in the local circuit, is

increased above that due toits companion coil,

and a switch that is adapted thereupon to be
actuated by the relay to cut out or render in-

- effective the line-indicator, substantially as

B described.

6. Inatele phone=exchan ge system,the com-
bination with a telephone-line extending from
a subscriber’sstation to an exchange, of aline-

| tially-wound coils, a source of current, means

l

controlled by the subscriber for including the
sald relayin circuit of said source of current,
whereby the relay remains inoperative, aline-
indicator also adapted for inclusion in circuit
of thesource of current by the said subseriber’s
means, a local circuit at the exchange, an op-

‘erator’s switching apparatus for connecting
‘subsecribers for conversation, means coacting

s
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with said switching apparatusserving to close

the said local eircuit through one of the wind-
ings of the relay when the said switching ap-

Pparatus is manipulated to connect the sub-

seribers for conversation,the said local circuit
being of lower resistance thaun the circuit

closed by the subseriber through theline relay

and indicator,whereby the magnetization due
to the said coil included in the local circuit, is
increased above that due toits companion coil,
a switch that is adapted thereupon to be actu-

80

ated by the relay to cut out or render ineffect-

ive theline-indicator, a switch included in the
local eircuit, an electromagnet for actuat-
ing the said switch to open the local circuit,

and means whereby the switch controlled by

the relay may, when actuated, close circuit

as described. _ ,
7. Inatelephone-exchangesystem,the com-
bination with a telephone-line extending from

go

through thesaid electromagnet, substantially

95

asubscriber’sstation to an exchange,of a line-

relay at the exchange provided with differen-
tially-wound coils, a source of current, means
controlled by the subscriber for including the
sald relay in circuit of said source of current,

100

whereby the relay remains inoperative, a line-

indicator also adapted for inclusion in cir-
cuit of the source of current by the said sub-
scriber’s meauns,alocal circuit at the exchange,
an operator’s switching apparatus for con-
necting subseribers for conversation, means
coacting with said switching apparatus serv-
ing to close the said local circuit through one

of the windings of the relay when the said

switching apparatus is manipulated to eon-

103
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nect the subseribers for conversation, the
sald local circuit being of lower resistance

than the circuit closed by the subscriber

through the line relay and indicator, whereby

the magnetization due to thesaid coilincluded

11§

in the local eircuit, is increased above that

due to its companion coil, a switch that is
adapted thereupon to be actuated by the re-

 lay to cut outb or render ineffective the line-
indicator, a switch included in the local cir-

cuit, an eleectromagnet for actuating the said

switch to open the local circuit, means where-
by the switeh controlled by the relay may,

when actuated, close circuit through the said
electromagnet, a clearing-out indicator in-
cluded in the local circuit, and means where-
by, when a subscriber is through conversa-

tion, eircuit through the said electromagnet
-will be opened and the local circuit restored
to effect a clearing-out signal, substantially

as deseribed,.

~ relay at the exchange provided with differen- | 8. Ina telephoneaexchangé syStem,@the coms

120
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bination with atelephone-line extending from
a subscriber’s station to an exchange, of a
relay at the exchange provided with differ-
entially-wound coils, an indicator, means

controlled by the said relay for governing |

the operation of thesaid indicator, ineans con-

trolled by the subseriber for directing current

through the said relay and indicator to con-
trol the operation of the latter, and switching
apparatus for increasing the magnetizing ef-
fect of one of the coils of the relay above that
produced by the other, to effect the operation
of the said relay-controlled means and there-
by a change in the operative condition of the
sald indicator, substantially as described.

9. Inatelephone-exchangesystem,the com-
bination with a telephone-line extending from
a subsecriber’s station to an exchange, of a
bridge-conductor at the exchange across the
telephone-line, a differentially-wound relay,
a battery and-a line-indicatorincluded in the

sald bridge, a switch adapted for operation

by the said relay to cut out or render inef-
fective one of the coils ol the relay and the
line-indicator, and means controlled by the
operator for producing a preponderating mag-
netizing effect in the remaining coil of the re-
lay to effect the actuation of the said switeh,
substantially as deseribed.

10. In a multiple-switchboard telephone-
exchange system, the combination with sub-
scribers’ telephone-lines extending from sub-
scribers’ stations to the exchange and each
there connected with the several jacks upon
the different sections of the multiple board,
one limb of each line extending to test con-
tact portions of the jacks, a switch at the ex-
change being included in this limb of the line
for opening and closing the same, an electro-
magnet for operating the switch, cord-con-
necting apparatus serving to energize the

magnet to operate the switch, and testing

means, substantially as described.

11. In a multiple-switchboard telephone-
exchange system, the combination with sub-
scribers’ telephone-lines extending from sub-

seribers’ stations to the exchange and each

there connected with the several jacks upon
the different sections of the multiple board,
one limb of each line extending to test con-
tact portions of the jacks, a switech at the ex-
change being included in this limb of the line
for opening and closing the same, an electro-
magnet for operating the switch, cord-con-
necting apparatus serving to energize the
magnet to operate the switeh, and a local test-

888,452

| eircuit including the portion of the limb of

the telephone-line extending to the test con-
tact portions of jacks, substantially as de
scribed. o
12. In a telephone-exchange system, the
combination with a telephone-line extending
from a subscriber’s station to an exchange, of
a relay at the exchange provided with dif-
ferentially-wound coils, an indicator, means
controlled by the said relay for governing
the operation of thesaid indicator, meanscon-
trolled by the subsecriber for directing current
through the said relay to eontrol the opera-
tion of the indicator, and switching apparatus

6o

05

70

for increasing the magnetizing effect of one

of the coils of the relay above that produced
by the other to effect the operation of the said
relay-controlled means and thereby a change
in the operative condition of the said indi-
cator, substantially as described.

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

- from a subscriber’s station to an exchange, of

a relay at the exchange provided with dif-
ferentially-wound coils, an indicator, means
controlled by the said relay for governing
the operation of thesaid indiecator, means con-
trolled by the subseriber for directing current
through the said relay to control the opera-

tionof the indicator, and operator’s switching
apparatus at the exchange for increasing the

magnetizing effect of one of the coils of the
relay above that produced by the other to ef-
fect the operation of the said relay-control-
ling means and thereby a change in the op-
erative condition of the said indicator, sub-
stantially as desceribed.

14, In a telephone-exchange system, the
combination with a telephone-line extending
from a subsecriber’s station to an exchange, of
a relay at the exchange provided with dif-
ferentially-wound coils, an indicator, means
controlled by the said relay for governing
the operation of the said indicator, means con-
trolled by the subscriber fordirecting current
through the differentially-wound coils of the
relay, and switching apparatus for directing
current through the relay at the exchange to
change the operative condition of the indi-
cator, substantially as described.

In witness whereof 1 hereunto subscribe my
name this 3th day of December, A. D. 1500.

"HARRY G. WEBSTER.

Witnesses:

ALF. STROMBERG,
H. A. CANNON.
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