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SPECIFICATION forming part of Letters Patent No, 563,692, dated July 7, 18096.
| Application filed Mareh 18, 1896, Serial No, 583,794, (No model.)

Do ll whome Tt maly concern:

Beit known that I, JOHN S. STONE, residing
ab Boston, in the county of Suffolk and State
of Massachusetts, have invented certain Im-
provements in Telephone Signaling-Circuits,
of which the following is a specification.

Inbranchterminal telephone-exchange sys-

tems employing antomatic calling apparatus .

2 common centralized battery isnormally con-
nected with the substation-circuits through
the line-signal, and the circuit being through
the call-bell at the substation when the tele-

phone is upon the hook-switeh the armature

of the bell is constantly attracted to the core
of one of the bell-helices and acquires a tend-
ency toadherethereto, sothat 1t istechnically
said to become ‘‘locked” or ““biased,” and
when a substation calling-current is sent
through the circuit from the central station
the bell-armature fails to respond and the
bell does not ring. |

The object of the present invention 1s to
provide means whereby thisfaultisovercome,
and the bell-armature made free to respond
to the signaling-current.

Tn suchsubstation-circuits as those towhich

I refer the circuit-conductors are provided

with normally open branch terminal switch
connections upon each switehboard-section,

30 and each conductor passes through a coil or
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so in a socket and the ringing-key is depressed

winding in the line-signal to the poles of a
common battery, and ordinarily in grounded
civrcuits to prevent the substation-call-bell
armature from thus becoming biased the

bell-magnet is placed in series with a con-

denser, while in metallic circuits it is placed

eitherin series with a condenseror in a branch

to ground. There are objections to thesede-
vices, which need not be deseribed here.
This invention permits the substation call-
bell to be placed directly in the circuit when
the telephone is on its hook-switch support,
while the line-signal has a portion of its wind-
ings placed inseries with each conductor, and
the common battery for signaling the central
station is connected directly with the sald
conduetors, and it comprises the arrange-

ment of the operator’s plug-and-cord circuits

in such manner that when a plug is inserted

the common central battery which furnishes

—_—— e L

currentfor incoming call-signals isintroduced

or placed across the circuitin a second branch

in a direction opposite to that in which 1t 1s
already connected through the line-signal, 53
whose coils also serve as impedances and re-
sistances, so that the biasing effect of the

‘battery is neutralized, and the call-bell ar-

mature is made free to respond to current
from the special generator which provides 6o
current for outgoing calls and which is auto-
matically switched to the circuit by the de-
pression of the ringing-key. Of.course the
same object would be attained 1n substan-
tially the same way if the insertion of the 03
plug and the concurrentoperation of the key
were made to connect the cireuit in question
with the opposite poles of an independent
battery of like power, and since such a con-
struetion would clearly embody the spirit of 7o
the invention.

In the drawices, Figure 1 is a diagram of a
substation-cirenit and a portion of the oper--
ator’s cord-circuit, both in -a normal or qui-
escent condition. Fig. 2is asimilardiagram, 735
the operator's apparatus being arranged for
calling the substation; and Fig. 3 is a sche-

matic drawing illustrating the operation of

the circuifs shown in Fig. 2. -

L is the substation-cirenit, whose condue- So
tors ¢ and b extend from the substation A to
the central station B. The conductor ¢ con-
nects the hook-switeh 1 with one coil or wind-
ing section i of the line-signal or annuncia-
tor D, and to the negative pole of the com- &;
mon signaling-battery, which has a low in-
ternal resistance, and conductor b connects
the contact 2 and the bell C with the second
coil-section m? of the winding of the signal
appliance D to the positive pole of the bat- go |
tery E. DBranch terminal jacks or plug-sock- -
ets J represent the circuit upon the respec- |
tive sectionsof the switchboard. Asmuch of
the operator’s cord-circuit as is necessary to
illustrate the invention is shown, and con- 93
sists of a plug P, whose tip 8 is connected by
wire 7 with spring 12 of the ringing-key £,
and whose sleeve 9 connects by wire 6 with
the opposite spring 13. The spring 10 of the
key is united by wire g, including resistance 100
r, to point 20, and the complementary spring
11 is united by wire 19, through resistance 7,
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10 . oneterminal of the SUbSteﬂIlOIl calhnﬂ'-ﬂ*en-:}

stantially: equal currerrt whlch 111 virtue of

the bell-armature, is neutralized by a sub- |

1ng the poles of the same or an equal battery

- erator G, the other terminal of wlnch is con- | my invention passes through the main eireuit =
o jnevted by wire f with point 21.: oo and substation call-bell oppomtely ‘when the 70 =
~ In the 0per&twn of the 1m‘='entmn_ when a ‘key is depressed to send the outgoing call;
""""" ETEIRERY ! ?-‘subsmtmn 1s to be called, the plnﬂ' P is In- | or, more properly speaking, the operation of
. serted in a socket J, its tip 8 making contact :ésmd key impresses upon the main circuit by -
........... . with the spring < and its sleeve 9 With the | means of the original source of current an =
.. spring h. Thisdoes Imt atfect the relation of "gelectromotwe force substamtla,lly equal in 75
- thebattery E and the substation-bell Cas long | str ength but opposed in direction to the elec-
. .10 as the key %k remains unoperated, because, as -:tmmotwe force already 1mpressec1 upon such = -
- .clearly indicated in Fig. 1, the cord-condue- | cireuit by the same source in its normal con-
.. tors6and7terminatein the s'prmﬂ*cs'l and 13, | nection, and a zero of unidirectional current - S
R . at both of which the circuit is open. When, .' throuwhthe bell is thereby produced as long 30 =~ =
""" EERUEETRREEE ;howe’i er, the said key ig depressed; as shown | as the key remalns depressed, though the: b‘l-t- R
... .15 in Fig. _2_ a new relation isbrought about, for | tery connection 1S maintained. When the
. -the smd springs 12 and 13 are there’by fm ced | key k£ is pressed, the eallmg-genemtor Gis
. into- contmt with their associate: springs 10} also introdueed and an alternating current
- and 11, the former of which, by wire ¢ and | is sent through the circuit as follows: start- 35
Ay - ?18818'53‘1;11(36 r, connects with: the negative pole | ing from: ‘the right side of the generator by
S 20 -and the Iatter through wire 19, resistance 72, | wire 19, 1eslsta,nee 72, springs. 11 and 13, wire
"""" . and the callmmﬂenemtor(} Wlth the_p(}b_ltlv_@f -6, sleeve 9 of plug P spring v of soekeb niriied
. pole of the battery E. .I‘he result of  this is | bmnch wire 22; 'eonductor a, bell C, conduc-
. that while the ba,tter\;f E still maintains its | tor b, branch wue 23, spring 2 of Socket tip g0 -
. normal connection with the substation call- | 8 of: phw P, wire 7, springs 12 and 10 of key,? SR
. .25 bell C. (its positive. pole being eonnected | wire ¢, and reelsmnee r to point 20, bridge 5, -
R QLhe_rewlth through main condnctor b, and its | and battery E to point 21; and by wire f £0 o
Ty . negative. pole thmuwh main conduetol ‘@) a | the other side of the (3&1111:11vz:-*«-«t:»e:metﬂ.f,m;a::vl3 and -
oo+ osecond connection is a.lso established between | the bell C;being untrammeled by curr entfrom o5
... the said battery and call-bell, in which the | the batter. r K responds readﬂy fmd_ p1 ompﬂyz R
. .30 polar arrangement of the former i iIsreversed, | to current from generator G. o
... the pomtwe pole now being also cannected t - "When the plun‘ is inserted . and the key is
. with the bell through eonductor a and the | depressed the entire organization maybere- =
. negativepole thmuwh conductorh. This sec- | garded as a signaling-circuit, constituted of oo
RTINS SR (md route for the battery-current istraceable | the original substa,tmn-mrcum :;md th?e ope- SR
| | . 35 from its positive pole through point 21, con- | ator’s keybmrd cireuit orloop.
ductor f, generator G, wire 1() remsta;nce 7, T'he alternating currents of the ea,ll-ﬂ'enel a-
key-springs 11 and 13, conductor 6, plun'- tor traverse this clrcult as already expla,med
sleeve 9, socket - spring h, branch 22, main | while for the time and as long as the key is rojy
conductor a, bell C, main conductor b, br anch, | depressed the annuneciator- (3011 m* 18 brought
40 29, socket-spring 2, plug- t11:> 8, conductor 7, | into a bridge or shunt circuit between the
key -springs 12 and 10, wire g, resistance 7, | points 22 and 20, and the annunciator-coil m
and point 20 to the net,&tlve battery-pole. into a similar 011 cuit between the points 23
1t 1s evident that during the operation of | and 21. 110
the key other branch cir cults for the battery- The coils m m?of the line- swnal D are made
45 current are likewise formed, which divert a | to offer a considerable 1mpedance to the alter-
~ portion of the said current in any case from nating currents from the calling-generator,
the main line. One of these leads from the | which therefore is not apprem&bly diverted
positive to the negative pole of the battery | through them. 15
- through point 21, section m? of the annuncia- The function of the resistances r 7*1is to
50 tor, blanch 23, socl{et -spring 2, plug- -tip 8, con- | balance the calling-circuit, as when the fall
ductor 7, key -springs 12 and 10, wire ¢, re- | of potential from baﬁotery E through r v* and
sistance 7, and point 20; and another unites | generator G is equal to the fall of potential
the said poles through conductor 7, generator fI‘OlIl battery E through the coils m m? there 120
(x, wire 19, resistance s key-sprmﬂ's 11 and | will be no potential “from generator E im-
55 ]5 conduetm 6, pluﬂ'-sleeve J, socket-spring | pressed upon the circuit o b |
h, ‘branch 22, conductor a, section m of an- Having now fully described the 1nve11t10n
nuneiator- Wl]ldlllﬂ' and pomt 20. Allofthese | I claim—
several circuits are more easily traceable in | 1. The combination of a telephone-circuit 123
the diagram, Fig. 3. By this arrangement, | extended between a substation and a central
60 as already stated a portion of the battery- station, and containing a polarized bell at the
current is dwelbed from the substation-line | former an(‘l switch connectwns at the latter
and through the said derived circuits; and | station; and a battery at the central station
such portlon of current as would remain to normally and constantly connected directly 130
otherwise pass through the main circuitin a | with the conductors of said circuit and im.-
65 given direection, and Wthh would therefore | pressing thereon an electromotive force of
tend to ma,mtam the undesired quiescence of | constant; direction; with means for connect-
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reversely with the said circuit-conduectors,
through the switch connections thereof, and

for thereby impressing an egqual and opposite
electromotive force upon said circuit; sub-
stantially as, and for the purposes deseribed
herein. - |

2. In combination with a telephone-circuit

extended between two stations, a polarized |

call-bell connected therewith at one station,

1O

switch connections at the other station, and
a battery constantly connected with the two

“conductors of said cirvcuit directly, and nozr-

mally maintaining a current of given direc-
tion through said bell; a normally open loop

extending to the said circuit-conductors from
the opposite poles respectively of the said

battery through the said switeh connections,
and a circuit-closing key in the said loop con-
trolling the continuity thereof, and adapted
when operated to neutralize the normal line-
current,by an opposed current oflike sfrength
from the same source, substantially as de-
scribed.

3. The combination of a polarized call-bell.

at a substation, and switch connections, a

battery and a circuit-closing call-key at a cen-

tral station, with a main telephone-circuit ex-

tending between the said stations, the two

40
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conductors of such cirecuit having a direct

permanently-closed connection with the two
poles respectively of the said battery, and a
normally open connection through the sald
switch connections and key, each with an op-
posite pole thereof; whereby when the said
keyis operated the said battery is enabled to
impress equal and opposite electromotive
forces upon the circuit, and to produce there-
in a zero of battery-current.

£, A telephone-circuit extended between a
substation and a central station, a polarized
call-bell connected therewith at the former
station, and switch connections, and a bat-
tery whose poles are constantly connected
with the main-circuit conductors direct, ab

= the latter station, normally maintaining a

current in the said circuit; combined with a
normally open loop or operator’s circuit ex-
tending to the said circuit-conductors from
the opposite poles respectively of thesaid bat-
tery, through the said switch connections, an
alternating-current call-generator in the said
operator’s circuit adapted to furnish current
for the operation of said bell, and a circuit-
closing call-key also contained therein con-
trolling the continuity thereof, the reverse
current of the bhattery, and the operation of
the call-generator, substantially as specitied.

5. The combination substantially as here-
inbefore described of a telephone-exchange
metallic circuit extended between a central
station and a substation, an electric bell re-
sponsive to alternating currents at the sub-

station in the said circuit, & signal-receiving

instrument having half of its winding in one
and half in the other conductor of said cir-
cuit, a battery connected direetly with the
conductors of said circuit and supplying cur-

rent in a definite direetion thereto, and switeh

connecltions for said circuit all at the central

station, with a normally open operator’s key-
board circuit or loop adapted for connection
with the said kevboard-circuit at its switch
connections, an alternating-current call-gen-

erator, the said battery, and a call-sending

key controlling the battery-terminals, and the

continuity of the call-generator circuit, all

included in said loop; the said battery hav-
ing its poles counected with the key so that

when the said key is operated to transmit
call-currents to line, it is enabled simultane-
ously to supply a battery-current tolinein a

direction opposite to that supplied to the line
by the same battery direct. |

6. In a telephone-exchange systeni, a sig-
naling-cireuit formed of a substation-cireult
provided with branch terminal switch-socket
connections in discontinuous bridges at the
central station, and an operator’s keyboard
cireuit or loop terminating in a switch - plug
inserted in one of the said sockets, a polar-
ized call-bell in said circuit at the substation
an alternating call-generator at the ceniral
station to actuate the same; a circuit-closing
and signal-sending key controlling the said
oenerator; a battery having two independent
connections with the said circuit, one in

which its poles are permanently united to the

conductors thereof to supply a normal cur-
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rent of definite direction thereto,and the other -

through the call-key and plug and socket, in
which the polar connection is reversed with
respect to the said conductors to supply an

equal and neutralizing current to the said

cireuit, when the said key is operated to ac-
tuate the call-generator; and a call-annun-
ciator in the said circuit having a porfion of
its winding in each main conductor thereof
at points between the permanent battery con-
nections, and the switch-socket connections
to constitute impedance - coils, operating 1o
prevent the short-circuiting of the alternat-

ing generator call-currents all substantially

as specified and for the purposes set forth.

7. In a telephone -exchange, a signaling-
circuit consisting of a telephone substation-
circunit, and an operator’s normally open key-
board circuit or loop; the former provided at
the substation with a call-bell, and at the
central station with discontinuous bridges
including branch terminal spring-jacks,a low-
resistance battery havingits poles in perma-
nent connection with the ends of its conduc-
tors, and with a cali-recelving annunciator
having coils of high impedance, one of which
is located in each of the said conductors, be-
tween the spring-jacks, and the battery; and
the latter comprising a plug Inserted in one
of the said spring-jacks, a ringing-key, an al-
ternating-current generator to send outgoing
calls, and equalizing or balancing resistances;

the key connections being such, that when

the said key is depressed the call-generator, a
reversed battery, the equalizing resistances
and the substation call-bell are all placed 1n
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series in the signaling-circuit, and the high-

~ impedance annunciator-coils placed in shunt-

10

circults extending respectively one from the

plug and s prmﬂ*-mek connection to one pole
of the battery, and the other around the sfud. |

battery substantially as specified. |
8. The combination with a metallic calling-

circult provided at one terminal with a call-
bell and at its other terminal with a spring- |
Jjack in a bridge, an impedance-coil in series
with each conductor, and a normally -con-

nected battery in a b idge supplying current

for incoming signals; of a plug 11150116{1 in

b=

said spring-jack having in series with its tip

and sleeve conductors the said battery PE-

versed; a calling-generator, and two bﬂlanc- |

ing l"OSlS:LELnOeS, as set forth.
In testimony wherecof I have

m signed mv
name to this speci

\qu Ch 1890.

JOIIN S. STONE.

- Yitnesses: |
GErO. WILLIS PIERCE
JOSEPH A. GATELY.

ication, in the presence of
two subscribing mlmessec; this 13th day of 20
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