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UNITED STATES PATENT - OFFICE.

WILLIAM M. DAVIS, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIHE STROMBERG-
CARLSON TELEPHONE MANUFACTURING COMPANY, OF CHICAGO, ILII
NOIS, A CORPORATION OF ILLINOIS. - -

TELEPHONE-EXCHANGE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 697,889, d@ted April 22, 19082,
~ Application filed December 7, 1900, Serial No. 38,983, (No model)

1o all whom it may concern:

Be it known that I, WiLLiaMm M. DAVIS, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful

Improvement in Telephone-Exchange Sys-

tems, (Case No. 8,) of which the following is a

full, clear, coneise, and exact description, ref-

erence being had to the accompanying draw-
ings, forming a part of this specification.
“Myinventionrelates totelephone-exchan ae
systems, and has for its prime object the pro-
vision of a telephone-exchange system with
which the annunciator disclosed in the appli-
cation of Gustavus E. Hoglund and Carl M.
Hedman, Serial No. 87,886, filed November?27,

1900, may be employed. |

- Theinvention has forits further object the

provision of means for increasing the effect-

1veness of magneto-generators in operating
annuneciators. | -
The annuneiator disclosed in the aforesaid
application as embodied in commercial ap-
paratus is usually provided with a single
electromagnet and a single armature, a shut-
ter, a retaining-lever adapted for actumation

~ bythearmature torelease the shutter, a push-
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rod engaged by the armature and adapted
for engagement with an. extension of the
shutter when the latter is lowered, whereby
the said armature upon again being attracted
may serve the additional purpose of effecting
the restoration of the shutter. I have pro-
vided means whereby this form of annunci-

ator may be made to work in conjunction

with theswitchingappliances at an exchange,

whereby the annunciators may. be employed

as line and eclearing-out indicators, so that

the annunciators may be operated from sub-
seribers’ stations in initiating calls and con-

veying clearing-out signals, while the switch-

~1Ing appliances at the exchange may serve to
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e
out indicators, all of the various operations

controlled at the subscribers’ stations and at

the exchange being by means of my inven-

tion accompiished in proper and orderly se-

(uence.

In accordance with my invention the elec-

ect the restoration of the line and clearin o-

!

|

tromagnet of theline-indicator is connected or
adapted for connection with an operating-

circuit extending to the subseriber’s station,
so that the subscriber by any well - known

means may effect the passage of current
through the annunciator-magnet, and there-
by effect a signal. A second circuit is also
provided at the exchange,which includes the
same helix of the electromagnet when but one
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electromagnet is employed for effecting -the -

operation of the annunciator and its restora-
tion. 'This second circuit is provided with

6o

two openings, one of which, as is set forth in

the said copending application, is closed by

the annuneciator - shutter, while the second

opening is closed through the agency of a
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plug inserted within the jack corresponding ~

to the signaling subseriber. Thus the sub-
scriber may effect a signal at the exchange,

while the operator at the exchange by insert-
ing an answering-plug may, in conjunction
with the automatic operation of the shutter,
effect a closure of the restoring-circuit and
the restoration of the annunciator. After the

annunclator-shutter is restored the restoring-

circuit is opened by means of the shutter.

In employing the annunciator of the said
copending application as a clearing-out indi-
i cator the annunciator may be connected in

bridge of the telephonic circuit or in series

with one side of the cireunit, in which latter

event a condenser is preferably placed in

shunt of the annuneciator in accordance with
another feature of my invention, whereby the

effectiveness of the magneto-generatorsat the
substations, which are of low frequency, may
be increased upon the clearing-out magnet.
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The condenser serves to impart sudden dis-

charges to the annunciator, so that the mag-
neto-generators at the substations may be
rung through very large resistance, which
would render the propagation of the clearing-
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out current ineffective or faulty but for the

presence of the condenser. The helix of the
clearing-out annunciator-magnet may thus

receive current transmitted from either sub-

sceriber’s station for the purpose of clearing
The restoring-circuit is controlled in

out.

part by the shutter of the clearing-out indi-
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cator, the control of thlS 1est011nﬂ-cu cuit. be-

~ing completely effected, prefembly, through

the agency of a switch that is actuated by a

- plug when restored to its idle position upon

effecting disconnection between telephone-
lines. 1 preferably employ a plug-seat switch

‘thatisoperated by a plug when seated to close

the restoring-circuit at one point. The re-

- storin o'-elrcmt having been previously closed

10

'_15.

at another point by the shutter released upon
. signaling-
current, the plug upon being withdrawn and

the transmission of clearing-out

seated complete% the restorm o-circuit and ef-
fects the reélevation of the shutter |

I will explain my invention more fully by

- referencetotheaccompanying drawing,which

1illustrates the application of my invention to

a multiple-switchboard system, although the

“invention is not to be lumted to thIS a,ppllea-
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tion. |
In the dramnﬂ‘ 1 have: ShOWIl well-known

‘subseribers’ oubﬁts at the substations A and

B. There are illustrated at each station a
agravity switeh-hook a, a telephone-receiver 0,
adapted when in place upon the switch- hook
to connect the call-bell ¢, and the magneto-

- generator b between the limbs e e of Bhe tele-
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~ with the spring ¢g° of the jack h.

- 45

jack is pmwded with a sleeve-spring

phone -line, the telephone-switch hook when

relieved of the influence of the receiver serv-
ing to-connect the latter instead of the bell
.:«md generator in circuit with the limbs of the
.' telephone -line.
trated at each station included in a local cir- |
cuit ineluding a battery, which circuit is in
inductive relation with the telephone-line.

A transmitter fis also illus-

The limbs of each telephone-line extend to

‘the exchange and are connected Lhereat with
]Lach-
g and

a line-jack g and an answer ing-jack h.

a tip-spring g* 'The tip-spring of eaeh jack
g is provided w1th a back contact connected
‘Theé back
contact of the latter spring is connected with
one terminal of the operating-helix of theline-
indicator<. The remaining terminal of the
helix is connected with the remaining limb of
the telephone-line. YWWhen a frenemtor dis op-

. erated,the armature of theannunciator 7 is at-

50
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- " This restoring- cueult also 1neludes the nor-
‘mally sepamtpd contact - spring

- thimble n.

tracted and the shutter  is released by disen-
gagement therefrom of the retaining-lever /.

The shutter kis provided with an extension %’ ,

that serves to engage the contacts{ of a restor-

‘ing-ecireuit that 1ncludes a restoring-battery
m and the same helix in the embodiment here

shown of the magnet of the annunciator <.

- ted the shutter closes the local restoring-eir-

- 60

cuitin part at /%,

- within a jack the sleeve of the pluﬂ' electric-
ally connects the engaging spring ¢’ and the
‘thimble or contact parb'n,Whereby- the closure
~of the local restoring-circuit is completed,
‘whereupon the armatme of the electromag-.
~ met through the intervention of the push- rod
-0, engafrmw the qald mmatme and the ex-

g and the
After the line-indicator is opera-

Upon theinsertion of a plug-

i

form.

ringing keys

of the seated plug

697,989
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tension %', effects the restoration of the shut-

ter, the armature being released upon the

separation of the contacts [?, resulting upon
the elevation of the shutter. "The cord-con-
necting apparatus may be of any suitahle

with tip and sleeve contact portions, tip-
strands that include &'Splinmlever of a lis-
tening-key p and ringing-key p’,and the helix

I have illustrated the plugs provided
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of a clear ing-out indicator ¢. Theremaining

strand of the cord - circuit includes the re-
maining spring-levers of the listening and
A condenser 7 is included 1n
shunt of the helix of the magnet g, so that

this condenser may receive a large current
from an operating magneto - frenemtor d,
which upon discharge may ef["ect the opera-
tion of the clearing-out indicator ¢g. 'This
arrangement is of particular service where
the generator might have to encounter great

remstcmee in the line. The condenser may
be of one mlcmfmad capamty to secure the
best results. =~ -

In the pmmculal oma,mmtwn helem set
forth the telephonic elremb established by

| the operator’s cord-circuit is completely me-

tallic, and the inductance over it by the helix
of the clearing-out indicator ¢ is avoided by
means of the econdenser 7, through which the
voice-currents pass.

erses the helix of an annunclator q to effect
the release of its shutter s, which in falling

closes the contact ¢ of a IeStOI‘iHﬂ‘ eircuit'
This resbounﬂ' circuit includes a 1est0r1nﬂ*-~

battery u and the contacts v of a pluo*-seat.
switeh, ‘which latter contacts are engaged
when the plug is restored to its seat v, the

‘base of the plun' engaging one of the con-

tacts ¥ and forecing it an'amst 1ts companion
contact. Thus the lestmmn'-clremt is par-
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'VVhen a magneto-gen-
' erator d is operated, signaling- enrlent trayv-

100
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tlally eompleted by the Shutter when 1t falls |

and is wholly completed through the agency
wheleupon the shutter
may be restored Lhrouwh the agency of a

110

push-rod z,that is tor ced against an extension

of the shutter upon the attraction of the ar ma-
ture of the clearing-out indicator. |

I have in some of the claims used the term. o
I donotwishto

23

“,swnal revealing means.
be limited by this expression to a shutter that

may veveal a designating character, as a

movable elemernt may be emploved in the an-

mmcmtor for effecting another form of sig-

nal. If it-is desired to employ glow-lamps,'

an element, such as the shutter £, may be
employed to close ¢ircuit through the lamp,

whereby another form of swual may be re-
vealed. I have mdleated quch an arrange-
ment in dotted lines, a signal z in the for m
of a lamp being iueluded in a local circuit
with a battery that is closed when the shut-

‘ter or other swnal 16V€'d111]” means is actu-

ated.
"While I have herein shown and paltmu-

15§
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larly deseribed the preferred type of annun-

| elatm that ma,y be employed in eonneetlon
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‘with my invention, I do not wish to be lim-

1ted to the precise disclosure herein set forth;
but,

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

1. Inatelephone-exchangesystem, the com-
bination with a telephone-line extending from
a subsecriber’s station to an exchange, of a

line-indicator at the exchange provided with

signal-revealing means, means whereby the
sald line-indicator may be operated to effect
a signal, restoring means for restoring the
signal-revealing means, means controlled by
the signal-revealing means for governing the
operation of the restoring means in part, and

aswitching appliance for connecting the said
telephone-line in telephonic communication
‘with another telephone-circuit, said switch-

ing appliance serving in conjunction with the
signal-revealing means to jointly control the
operation of the restoring means, substan-
tially as described. | -

2. The combination with a telephone-line
extending from a subscriber’s station to an
exchange, of a line-indicator having signal-
revealing means, means whereby the sub-
scriber may effect the operation of the signal-
revealing means, an electromagnet provided

with an armature adapted for engagement

with the signal-revealing means when the lat-
ter is actuated to reveal a signal, a restoring-
circuit including the electromagnet provided
with twoopenings, means whereby the signal-
revealing means, when actuated, may close
one of the said openings, and a switching ap-
pliance for connecting the said telephone-line
with another telephone-circuit adapted also
to close the second opening in the restoring-
cireuit to restore the signal-revealing means,

substantially as described.

5. Inatelephone-exchangesystem, the com-
bination with subscribers’ telephone-lines ex-
tending from subscribers’ stations to an ex-
change, of switching apparatus at the ex-
change for connecting the said lines, a clear-
ing-out indicator having signal -revealing
means connected in the cireunit between the
subscribers’ stations, means for restoring the
signal-revealing means, means governed by

the signal-revealing means for partially con-

trolling the operation of the restoring means,
and means governed by the said switching
apparatus acting in codperation with the
means governed by the signal - revealing
means to jointly control the operation of the
restoring means, substantially as. described.

4. Inatelephone-exchangesystem,the com-
bination with subseribers’ telephone-lines ex-
tending from subsecribers’ stations to an ex-
change, of switching apparatus at the ex-
change for connecting the said lines, a clear-
ing-out indicator having signal-revealing
means connected in circuit between the sub-
scribers’ stations, an electromagnet provided
with an armature adapted for engagement

with the signal-revealing means when the lat-

e
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| ter 1s operated to reveal a signal, a restoring-

circult provided with two openings, means

- whereby the signal-revealing means when

actuated may close one of the said openings,
and means governed by the said switching
apparatus for closing the remaining opening
In the restoring-circuit, substantially as de-
scribed. | |

5. Inatelephone-exchangesystem,the com-
bination with subsecribers’ telephone-lines ex-
tending from subscribers’ stations to an ex-
change, of switching apparatus having a con-
necting-plug at the exchange for connecting
the said lines, a clearing-out indicator having
signal-revealing means connected in circuit
between the subscribers’ stations, an electro-
magnet provided with an armature adapted
to restore the signal-revealing means after
the latter is operated to reveal a signal, a re-
storing-circuit provided with two openings,
means whereby the signal-revealing means
when actuated may close one of the said open-
Ings, and a plug-seat switch operated by the
plug when seated to close the remaining open-
Ing in the restoring-circuit, substantially as
described. | |

- 0. Inatelephone-exchange system,the com-
bination with subscribers’ telephone-lines
connected for conversation, of an indicator
included in series in the telephoniec circuit,.a
condenser in shunt of the winding of the in-
dicator, and a magneto-generator at a sub-
seriber’s -station for propagating signaling:
currents, the generator serving to charge the
condenser which, upon discharge, serves to
operate the indicator, substantially as de-
scribed. _ | -

7. Inatelephone-exchangesystem,the com-
bination with telephone-lines, of switching
apparatus for connecting the same for con-
versation, a clearing-out indicator associated
with the telephone-lines by the said switching
apparatusandincluded in series with.the tele-
phonic circuit between the subseribers’ sta-
tions, a magneto-generator ‘at a subscriber’s
station, and a condenser in shunt of the
clearing-out indicator, the generator serving
to charge the condenser which, upon dis-
charge, serves to operate the indicator, sub-
stantially as described. = S

S. - Inatelephone-exchangesystem,the com-
bination with subsecribers’ telephone -lines
connected for conversation, of an indieator,
a condenser in shunt of the winding of the
indicator, and a magneto-generator at a sub-
scriber’s station for propagating signaling-
currents, said magneto-generator serving to

' charge the condenser, which, upon:discharge,

is adapted to effect the operation of the indi-
cator, substantially as desceribed. = .

In witness whereof I hereunto:subseribe

my name this 24th day of November, A. D.
1900, o o :
| | WILLIAM M. DAVIS.,
‘Witnesses: | S
HARVEY L. HANSON,
HERBERT If, OBERGFELL.
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