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To all whom it may concern;

" Beit known that I, Samver B. FowLer. a
citizen of the United

5 State of Indisna, have invented a certain
new.and useful Improvement in Telephone
Systems, of which the following is a full,
clear, concise, and exact ‘'description, refer-

forming a part of this specification. _

My invention relates to telephone systems,
particularly to those known as ‘“‘local-bat-
tery” systems, in which the talking],';circuit at
the subscriber’s substation is supp iedfrom a
local battery and from which substation call-
Ing-current is sent into the line usually from
- ‘& hand-generator. Heretofore in such’ sys-

tems the current from the substation-genar-

ator passed through the windings of an’indi-

.cator-signal at the central exchange to at-
tract the armature,

associated with a drop or locking mechanism.

sually an armature-lever was provided with

a hook at its end to normally engage the top

of the shutter, and upon the attraction of the
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armature the lever was raised to allow the |

shutter to fall to display a signal. * In some
cases also a target or shutter was secured to
the end of the armature-lever, which shutter
was associated with locking or detent mech-
anism which, upon raising of the target when

the armature wasattracted, served to prevent

Testoration of the target until the operator
either mechanically or electrically removed
this locking or defent mechanism. As the
shutter and locking or detent mechanism are
in mechanical connection or contact with the
. armature parts, great current strength was
~ Decessary to attract the armature against
the mechanical resistance offered by the shut-
signal was not always certain. v
 Inmyimproved system I employ a'relay
rovided with a winding normally bridged
Eetween the limbs of the line and connected
directly in circuit with the substation-gen-
erator when actuated. This Win(jli-n(gi is pref-
erably composed of many turns, and a very
slight actuation of the substation-generator
will sufficiently energize the relay-core to at-
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" tract an armature against s contact to close

a -local circuit through a source of current

afid an indicating device, such as & lamp,
. Thislacal cireuit also includes a winding con-

. States, residing at La
Fayette, in the county of Tippecanoce and.

ence being had to the ac'comﬁpanymg drawing,

which was: mechanically-

sisting of a comparatively few number of
turns also disposed about the relay-core, and
as the armature is attracted to close the local
cir¢uit upon actuation of the substation-gen-
erator this auxiliary coil theh energizes the
core to retain the armature in its closed posi-

tion. Both the local circuit and the circuit’

through the energizing-winding connected
with the substation-generator are connected
with jack-springs, and upon insertion of the
plug into the jack the circuit through the en-
ergizing-winding is interrupted, and the local
circuit is also opened to reledse the armature
to extinguish the signal. The same principle
may })Q applied to provide for a clearing-out
signal. - :

shall mhore clearly describe my invention
by reference to the accompanying drawing,
in which I have jllustrated two substations
A and B to be connected for conversation
through an- operator’s cord-circuit ¢. The
subscriber A is shown as just having notified
central of a desired connection. .Kach sub-
station is provided with a hand-generator 1,
which isnormally disconnected from the line,

- but upon actuation automatically connecting

itself in circuit, as is well known in the art,
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A switch-hook 2 when supporting thereceiver

3 rests against & contact 4, whichisincluded in
circuit withsignal-bells 5, normally connected
in bridge of the line-limbs. Upon removal
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of the receiver from the hook the receiver is - -

included serially in circuit with the second-

ary winding 6 and the line-limbs, and alocal
talking-circuit is closed through the primarv

Wmdm%l 7, battery 8, transmitter 9, and the

switch-hook 2. At the central exchange I

provide an indicating-relay 10, provided with -

& winding 11, composed, preferably, of a

great many turns and connected with con- .

tact-springs 12 12’, which normally engage

/| the tip and sleeve springs 13 and 14 of the

spring-jack 15. An auxiliary coil 16 of com-
paratively few turns also surrounds the core of
the relay 10 and is adapted for inclusion in &
local circuit containing the relay-armature

17, the contact 18, signal-lamp 19, battery:

go
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20, conductor 21, tip-spring 13, ifiner spring -

12, and conductor 22. ,

Substation subscriber A now wishes to sig-
nal the central operator. The switch-hook
will be down, as shown, at substation B, and
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upon actuation of the generator 1 a currént
will be sent over the-line-limbs throughr the -
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sleeve, tip, and contact springs 12. 12/,
through . the. winding 11, and the armature
17 will be attracted to engage its contact 18.
Upon such attraction, however, current from:
the source 20 will immediately flow through
the winding 16, and the energization of the
relay-core will be maintained. The lamp 19

will now glow and signal the central operator,

who inserts the answering-plug 23 in' the

spring-jack 15, thereupon disconnecting the |
springs 12 12 to disconnect the winding 11°

from eircuit and to open. the local circuit to

+ extinguish the indicating-lamp 19. The op-

20

25

30

erator actuates the listening-key 24 t0 cop-

mnect her telephone apparatus 25 in cireuit,

and the subscriber A, having removed his re-
ceiver from the hool after actuation. of the
generator. .1, notifies central of the desired
connection—as, for instance, with thé sub-
scriber B, The operator may then insert the
calling-plug 26 into the spring-jack 27, con-
nected with the line leading to substation B,
and upon actuation of ringing-key 28 may
send ¢urrent from the generator 29 to actuate
the signal-bell 5 at substation B. After sub-
scriber at substation B has removed his re-
ceiver from the hook the two subststions

will be in telephonic communication. A re-*

lay 30 may be similarly tmployed as the relay
10 to perform the functions of a ¢learing-out

- relay, the ‘winding 31 being 'in. this cdse

bridged across the cord conductors 32 and 33,
while the aukiliary winding 34 is included in

- a local circuit containing the. armature 35,
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contact 36, battery 37, and lamp 38, When
the subscribers have concluded their conver-

- sation, a slight actuationof either substation-
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cenerator will send: current through the coil

31 to attract the armature 35 against the con-

tact 36 to close the local cireuit through the
lamp 38, thus notifying the operator that the
conversationr has terminated. " To restore
this local circuit, ' inclide therein a key 39,
which may be placed in the most convenient
position for  the operator, and upon with-
drawal of the plugs from the jacks after ter-
mination of the conversation a slight tap on
the key 39 will open the Tocal circuit to ex-
tinguish the:lamp 38, and the system is now
again normal. i S

As the windings energized from the sub-

_dtation-gerierators consist of ‘a great many

turns, very little current is necessary to cause
attraction of the relay-armature, and actua-
tion of the indicating-signal will be assured
through a wide range of line resistance.or dis-
turbances. The auxiliary encrgizing - coil,
upon attraction of the armature, is included

" in local circuit, the resistance of which is con-
stant, and conscquently activity of thelamp,

19 will be maintainéd independent of line re-
sistances and conditions, thus® assuring, a
more eflicient indicating-signal or ¢learing-

“out signal for local-battery systéms.  Again,
as the resistance of the miuin winding is very | thearmature-contact and with one of the line-
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high and that of the auxiligry' winding com-

paratively low the local circuit and the main

circuit currents will not interfere ot detract -

from each other.. T .
T do not wish to be limited to the precise

arrangement . of -apparatus and circuits as

shown, . as 'changes ‘could easily be made

‘o

without departing from the scope of the in-

vention. - -

T claim as new and desire to secure by Tiet- ¢

ters Patent— L AP
1. Tn a. telephone-exchange . system, the

comhination with a central exchange, of a.
telephone-line extending therefrom and ter- .
<

minating in a substation, a current-generator
at said substation adapted: for connection
with the telephone-line, a sprin;
central exchange having the: line-contacts

-jack at the -

connected with the limbs of the telephone- -

line, a relay at.the central exchange, 8 main.
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winding for:said Telay connected. with auxil- " -

iary jack-springs normally in connettion with

the line jack-springs, an additional Wh_ldjng ~

for 'said Telay, & local circuit including sai

winding. arid having'its ferminals connected-
said jack-lin® springs and one of -
said auxiliary springs nopmally in contact,’

with one of

the armature of said relay,a source of current,

and a signal alsoincluded in said loeal eircuit, .

actuation of the substation-generator; caus-

ing current-flow through said main winding -

during the connection of said-generator with

the line’ .said armature upon such energiza- -
tion of the relay serving to close the local cir-

cuit, whereby said source of current becomes
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active to maintain energization of said relsi?r

and closure.of said local circuit, angi a cord-
circuit at the central exchange rovided with

plugs, insertion of a plug into tk e spring-jack

causing discngagement of the line-springs
from the auxiliary springs whereby both

windings of the relay become inert and the

local-circuit opened.”  © R
9. Tn & telephone-exchange system, the

comhination with a central exchange, of.a
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telephone-line extending therefrom and ter-. .

minating in a substation; an alternating eur-

rent at the substation normally disconnected

from the line but adapted- for -connection '
15,

therewith, & spring-jack at the central ex-

-change, line-springs for said spring-jack per-

manently connected with ‘the limbs-of the
telephone - line, auxiliary- springs - for- said

spring-jack normally connected with the line-"

springs, ¢ relay ‘at the central-exchange, a
main winding for said relay having its ter-
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minals connected with the auxiliary contacts

and normally connected therethrough with.

the telephone-line limbs, an ‘auxiliary wind-

ing for said relay having one terminal con-.

nected with the auxiliary spring, and -its
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other terminal connected with the relay-ar-. .
mature, a local circuit at the central ex- -

change having its terminal connected with

o
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springs, a source of current, and a signal in
said lecal circuit, actuation of the generatorat
the substation causing current-flow through
the lineslimbs and through the main relay-
winding to cause energization thereof during
actuation of the generator, whereby therelay-
armature is attracted to close the loecal circuit
to cause actuation of the signal, and a cord-
circuit st the central exchange having plugs,

so insertion of a plug in the spring-jack causing

-8

the relay - windings to be entirely discon-
nected from circuit, whereby said relay be-
comes inert and the local circuit opene({

In. witness whereof I hereunto subscribe

my name this 7th day of December, A. D. 135

1903.
SAMUEL B. FOWLER.
Witnesses:
Hexnry S. BuLLook,
‘H. Ep DeNiG. -



