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To all whom it may concerm: -

Be it known that I, DAVID FRANKLIN
STAKES, of No. 334Ea,rlhem Terrace, German-
town, Phlladelphla, Penngsylvania, have in-
veuted certain new and useful Improvements
in Telephone Systems, whereof the following
15 a specification, reference being had to the
accompanying drawings.

My invention rela,tes to a telepbone eyetem |

including a condenser arranged to be charged
with pulsating current to operate a sta,tlen-
signal. -

My improvements may be employed with
particular advantage in a system comprising
a central station wherein switch-relays, re-

spectively assigned to subscribers’ lines, are

- grouped toﬂ*ether and controlled by the cen-
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‘ground connections local to the relays.

tral-station operator to connect any selected
subscriber’s line with the mgnalmﬂ'-curlent
generator.

crround connections respectively leeel to the
mdlmduel relay-coils, and owing to the in-
ductance of said coils the relay-armatures are

uselessly vibrated during the operation of

signaling. Such vibration of the relay-arma-
tulee is obJectmneble in that it lessens the
effect of the current for ringing purposes,
tends toerode the relay-contacts by the spark-
ing of the current, and produces an incessant
chattermﬂ' noise in the central-station room
eontelmnfr the relays.

It is the object of my invention to prevenb.

the useless vibration of the relay-armatures

and the objectionable results above specified |

by providing a better peth for the discharge
of the condensers than is afforded by the

As

hereinafter described, said better path for the
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discharge of the condensers com prises a shunt
or brldﬂ'e circuit connecting opposite sides of

the main eircuit between the generator and |

the relays and including a non- inductive re-
sistance preferably, bub not necessarily, ex-
ceeding that of a single relay-coil.

My mvenmon comprehends the various

novel features of construction herematter

~ more definitely specified and claimed.

In the accompanying drawings, Figure I is

50 adiagram showing a single telephone swuel '~

In such a system as ordinarily ar--
ranged the condensersare dischar ged through

k

‘with pulsating current.

' ated as follows:

| ing-cireuit conneeting a central station and a

subscriber’s station and arranged to signal
Fig. II is a diagram
similar to Fig. I, but shomnﬂr two party eub-
scribers’ statlone in eonneetwn with a cen-
tral station, one of said party stations being
arranged to be signaled with pulsating cuar-

{ rent and the other with alternating current.

Referring to Fig. I, the pulsating-current
generator 1 is located at the central sta-
tion and provided with the ground connec-
tion 2.

Sald generator is connected by the.
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wire 3 with the switch-contact 4, opposed to
the switch-contact 5, and the latter is con-

nected by the wire 6 with the relay-coil 7,
provided with the ground connection 8.
relay-armature 9 is arranged to connect with

The

the contact 10 and estebl}sh the circuit
through the line 11 to the condenser 12 when

‘8aid coil 7 is energized. Said condenser is
located at the subscriber’s station and is con-

nected with the subscriber’s signal-bell 14,
provided with the ground connection15. Be-
tween said source of pulsating current 1 and
the relay-coil 7 I provide the wire 3 with the
ground connection 16, which bridges the op-
pesﬂ;e sides of the clremt Said bridge 16
includes the non-induective remstenee me-
dium 17, which is preferably of greater re-
sistance than the. relay-coil 7, but affords a
better path for the discharge of ‘the condenser
12. -1t is to be understood that the arrange-
ment aforesaid is such that the 1'eley-'co_il 7
and ground connection 8 afford a better path
fora du'eel; pulsating current than the bridge
16, including the resistance 17; but When
such a current is modified by the discharge

of the condenser 12 the bridge 16, 111@111-:31111':3r

the resistance 17, being non-1nduet1ve oﬁels
a belter path for the dlschewe than the in-
ductive coil 7 and ground eonnectlon 3.
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The apparatus indicated in Fig. Iis oper-

It being desir ed to operate
the subsecriber’s bell 14, e_eentrel—sta.tien...op-
erator closes the switch-contacts 4 and 5, and
thus establishes a circuit from the generator

1 through the wires 3 and 6, coil 7 to ground,
__throucrh wire 8.

Said coil 7 being thus ener-
gized, the ermeture 9 makes contact with the

switch-point 10 and part of the pulsating ecur-
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rent is delivered to the condenser 12.
before noted, under conditions known to-the
priorart said condenser would discharge back

through the line 11, armature 9, and coil 7 to

oround intermittently, thus causing the ar-
mature 9 to vibrate uselessly. However, the
non-inductive path 16 and 17 being included
in the cireuit, the discharge of the.condenser

12 is effected through the line 11, armature 9,

line 6, contacts 5 4, line 3, and bridge 16 to
oround without releasing the armature 9.
Said armature 9 being retained in contact
with the switch-point10 during the discharge
of the condenser 12, the aforesaid operation
of signaling is noiseless, as far as the appa-
ratus in the central station is concerned, the
full current is effective for signaling, and the
relay-contacts are not eroded.

Fig. 1I shows the application of my im-
provements to a two-party line comprising
means to signal one party with pulsating cur-
rent and the other party with alternating
current, as follows: In Fig. 11, Iemploy a gen-
erator or generators comprising a source of
pulsating current 20 and a source of alternat-
ing current 21, conveniently coupled on a
common shaft 22 by the conductor 23 and
provided with a common ground connection
24, The pulsating-current geunerator 20 is
connected by the wire 25 with the switch-ter-

- minal 26, opposed to the switech-terminal 27,

and the latter is connected by the wire 28 with

. the relay-coil 29, provided with the ground
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connection 30. The wire 32 extends from
the wire 28 to the switeh-terminal 33, and the
latter is opposed to the relay-switch arma-
ture 35, connected with the line 36, leading
to the subscriber’s condenser 37. Said con-
denser 37 is connected with the subsecriber’s

bell 38 and provided with the ground connec-

tion 39. DBetween said source of pulsating

current 20 and therelay-coil 291 provide the

wire 28 with the ground connection 40, which
bridges the opposite sides of the circuit.

+ Said bridge 40 includes the non-inductive re-

sistance medium 42,which latter may conven-

iently consist of an incandescent lamp or
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lamps and preferably of greater resistance
than the relay-coil 29, but affording a better
pathforthedischargeof the condenser37. The
alternating-current generator 21 1s connected
by the wire 43 with the switch-terminal 44,
opposed to the switeh-terminal 45, connected
by the wire 47 with the relay switch-terminal
48, which 1s opposed to the relay switch-ter-
minal 49. BSaid switeh-terminal 49 is con-
nected by the line-wire 50 with the subserib-

with the subscriber’s bell 53, provided with
the ground connection 54. The apparatus
for signaling the subscriber’s bell 53 also in-
cludes the wire 56, extending from the wire
28 to the switch-terminal 57, opposed to the
switch-terminal 58, which latter is connected
with the battery 59, provided with the ground

connection 60. The operator may ring either

741,847 - S

As 1 to the right-or left, as follows:-It being de-

sired to ring the subsecriber’s bell 33, the cen-
tral-station operator shifts the key 61 toward

the right-hand side of Fig. 11, and thus con-
nects the terminals 26 27 and establishes a
circuit from the generator 20 through the
wire 25, contact 26, contact 27, wire 25, relay-
coil 29, ground connection 30, ground connec-

“tion 24 and cross connection 23 to the gen-

erator 20 The terminals 48 and 49 are also
connected, bat without effect upon the cir-
cuit. The coil 29 being thus energized, the
switch-armature 35isdrawn into contact with
the switch-terminal 33 and the circuit estab-
lished from the wire 28 through the wire 52,

switeh-terminal 33, armature 35, and wire 36
to the condenser 37, which operates the bell

Said condenser 37 is discharged through
the wire 36, armature 35, switch-terminal 33,
wire 32, wire 28, and ground connection 40, 1n-
elnding the resistance medium 42 and Without
causmg said armature 35 to vibrate. When
it is desired to signal the subscriber’s bell 53,
the central-station operator shifts the key 61
toward the left-hand side of Fig. 11, thus con-
necting the terminals 57 and 58 a,nd establish-
ing a circuit from the battery 59 through said
contacts 58 57, wire 56, wire 28, relay-coil 29,
ground connectlon 30, and or ound Connectlon
60 back to the battery 59. Therelay 29 being
thus energized, the armature 35 connects the
terminals 48 49 (from which the armature is
insulated) and establishes the circuitfrom the
alternating-current generator 21 through the
terminals 44 45 (wlneh have been connected
by the key 61) and through the wire 47, ter-
minals 43 49, and wire 50 to the condenser 52,
which operates the subsecriber’s bell 53 with-
out disturbing the armature 35 of the relay-
coll 29, which latter remains energized by the
currenb from battery 59 during the operation

of ringing bell 53.

JItis tO be noted that although T ha,ve shown
my invention embodied in a telephone system
wherein the ground is conveniently utilized
for one side of the circuit it 18 to be under-
stood that my improvements are equally ap-
plicable to full metallic circuits employing

‘either pulsating current alone, as shown In

Fig. I, or both pulsating and alternating cur-
rent, as shown in Fig. 1I. Moreover, 1t 1s
characteristic of each form of my invention

‘referred to that a bridge-circult 1s provided
“connecting opposite sides of the main circuit
~and a,ffordlnﬂ' a better path for the discharge

of the condenser than the path including the

| relay-coil.
er’s condenser 52, and the latter is connected |

-1 do not desire to limit myself to the pre-
cise arrangement herein set forth, as it is ob-

-vious that various modifications may be made
“therein without departing from the essential

features of my invention.

I claim—

1. In a telephone system, the combination
with a pulsating-current generator; of a con-
denser; a relay operative to eonneet sald gen-

- of the bells 33 or 53 by swinging the key 61 | erator and sald condenser and, a remstance-
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'blidfreeonneetin& opposite sides of the cir-

cuit, between seld relay and said generator,
eubetentlally as set forth. -

2. In a telephone system, the cembmatlon

with a pulsating-current generator; of a con-
denser; a relay operative to connect sald gen-
erator and sald condenser; a bridge eonnect-

ing opposite sides of the eireuit, between said’

relay and said generator; and, a non-induc-

tive resistance medmm in seld bmdo*e sub-

stantially as set forth.
3. In a telephone system, the eombmatwn

with a pulsating-current generator; of a con-

denser; a relay operative 130 eonneet sald gen-
erator and said condenser; a bridge cenneet—

ing opposite sides of the cir eu1t between said

reley and sald generator; and a non-inductive
resistance medium in said bridge,whose resist-
ance exceeds the resistance of said relay, sub-

stantially as set forth.

4. In a telephone system, the combination
with- a pulsating -current generator; of a

ground connection for said generator; a con-

densel a ground eonnectwn for seld con-
denser; a IeIey operative to connect said gen-
eratorand said condenser; and, a ground con-
nection between said generator and said relay,
including anon- mduetwe resistance medium,
substautlally as set forth.

5. In a telephone system, the combination | .
‘therewith;of acondenserin each of said party-

with a pulsating-current generator; of a
oround connection for said generetor ; & CON-
denser; a ground connection for said- con-

denser; a relay operative to connect said gen-

erator and said.condenser; and, a ground con-

- nection between said wenemtel and said relay,

including a plurehty of incandeseent lamps
whose reelsteuee exceeds that of sa1d relay,
substantially as set forth.

6. In a telephone system, the eombmetmn

with means arranged to generate pulsating
current and elternating current; of two con-
densers; circuit connections for the same; a
relay, common to the circuits of both of said

condensers and operative to supply one of

sald condensers with pulsating current and

the other of said condensers with alternating.
current, at different times; and, a resistance-

- bridge between said relay and said generator,
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'eonneetmw opposite sides of the clremt sup-— '

plied with pulqetmﬂ* current, substantially as

set forth.

7. Iu ) telephone eyetem the eembmamen

| with a generator of both pulsating and alter-

natmfr_emrent of a circuit connection for
said generator common to both of said cur-
rents; two condensers; cireuit connections
for said condensers; a relay common to both
of said condensers, adapted to respectively
supply said condensers with pulsating cur-
rent and alternating current; a bridge con-
necting opposite sldes of the circuit between

said 1'ela§r and said generator and parallel

with the condenser supplied with pulsating

current; and, a non-inductive resistance me-

dium in said bridge, exceeding the resistance
of said relay, substantially as set forth.

8. Inatelephone system, comprising a een_-'-

tral station, and two party-lines connected
therewith; of a condenserin each of said party-
lines; a bell in each of said lines; means ar-
ranged to ring one of said bells with alternat-
ing current and the other of said bells with
pulsating current; a relay operative to estab-
lish connection with the respective condensers
for charging the same; a bridge comnecting
opposite sides of the circuit, between said gen-
erator and sald relay; and, a non-inductive
resistance medium in se1d bridge, substan-
tially as set forth.

9. In atelephone system, comprising a cen-
tral station and two party-lines connected

lines; a bell in each of said lines; a relay
common to both of said lines; means to gen-

erate pulsating current; means to generate
alternating current; a switch-key arranged

to ring one of said belle with alternating eur-
rentand the other of said bells with pulsatmfr
current; a battery arranged to energize the

relay durmﬂ‘ the oper ation of said switch- -key

to supply bhe line with alternating current;
a bridge connecting opposite sides of the cir-
cuit between the current-source and the re-
lay; and, a non-inductive resistance medinum
in'said bridge, substantially as set forth.
In testimony whereof I have hereunto
signed my name, at Philadelphia, Pennsylva-

| nlaj this 15th day of November, 1902,

DAVID F. STAKES

Witnesses:
JAMES H. BELL,
M. K TRUMBORE
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