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?_Ta ceZZ who*m Lt mmy concern:

"Beit known that I, Areron D. T LIBBY

.= 5. nois, have invented anew and useful Improve-

i _'_.j_ment in Telephone Systems, nt which the fol- .
;5'??;{';;:';:';-5_:..5;1_;_j;; i 'lowmg 1S a Spe01ﬁcat10n

My invention relates to telephone systems

¥’iiif “motre particularly of the type in which the

S0 the ta,lklncr-elrelnts
o lines, as Well as in the ordinary type, to main-
,taln the cut-off relays actuated during the call-
. " ing of the wanted subscribers.

L 1o

-cut-off relays ot the lines are bridged across
_the same or otherwise connected with the talk-
ing-circuits, and are therefore a,etna,ted over

It is necessary . these

The ealhnﬁ'—

;‘Leys are arranged to open the connection ot
St thes eentral battely with the lines at the time

. :;.,_:__;"Of I-m ging to prevent the ringing-current trom--_
oolng bacL over the hnes ot the calhno* sub- |

z0
s ser 1bers and thus ‘proving an annoyance to

them by causing noise in their telephones.
oo 'The cutting off oi the battery, however, un-

o less anmharv means are provided, deener-—_
025 gizes'the cut-off relays and prevents the de-
SII‘Bd operation during ringing.
“ . ‘'means is to employ an auxiliar y generator or

generators which is normally d]sconneeted-
S ¥y om the lines and cor d-circuits, but which
o withe and is arranged to hold up the said re-
o lays)

 One ‘such

duringr 1ng1n0' istemporarily connected ther e-

Thle 18 ob]ectlenable for several rea-

.. sons,among; which may be mentioned the extra

a0

C expens$e 1nv01ved in the cost and running.of
the extra gener ators, the additional space re-
Soiei o quired for “the 1netallat1onj and a gr eate1 (,o:rn—“
“ . plcation throughout.
o .My invention is deewned to aeeornphsh the
desired result” with mneh less compheatlon
than heretofore end Wlth greater eeonomvl
~oo o and efficlency.

- The 1nvent10n is 1llustrated in the acmmp%-.
- nying drawing, in which the f

fioure represents

~a diagram of two snbseubers’ lines and the
.45 centr al office apparatus involved in estabhsh-':
-_-f-;1n'ﬂ' connections for conversation. R

Gl o TWO hne mrcnlte L and L’3 zn e shewn ex-—_

the form of a small incandescent lamp.
| line is also provided with an answering-jack
“J and with a suitable number of multiple

tacts of the springs 8 and 9 of the cut-off

ing-bell 5. A receiver 6 and tmnsmlttel f

| are adapted to be connected in series between

the line conductors when the receiver is re-
moved from the hook-switch 4, at which time

also the gr onnded bell 1s dlsconnected from
‘the conduetm;
station is 1ntended merely to typify any of the

" This apparatus at the sub-

usnel common battery transmission sets, as 1t

“is evident that any other suitable arrangement
may be employed in so far as the features of |
my invention are concerned.

At the central office the line condnctols 2

‘and.3 ter minate, respectively, in springs 8 and

9 of a cut-off 1ela,y R, the normal contact of

‘spring 8 being connected by conductor 10 with
which is
joined thr oucrh the medium of conductar 11
~with the live pole of the charging-battery B
‘and the other pole of which is gr ounded.
normal contact of spring 9 of the cut-off relay
‘is grounded, as. 1ndlcated by the conductor 12.
‘The line-r e]av R? controls the local cir cnlt of

the Wlndlnﬂ‘ “of the line- relay R?,

The

the line-signal S, which in this instance is 1n

jacks J? and J?, the tip and sleeve contacts of

‘which are r esneetwehr connected by means of

Each

| tending in two hmbs 2 and 3 from theilr re-
Sp eetwe substations A and D to the central
_;ofﬁee C. At the substation the sleeve line.
_conductm 3 terminates in a hook-switch 4,
-which 1s normally gr ounded through a sig nal-
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conductors 18 and 14 with the forward con-

lay R. The winding of this relay is bridged

'j_-between the said conduetole 13 and 14:, as

shown.

The opel ato:t outfit comm ises a phn all‘w

“of cord-circuits, one only being shown, and
“which is pr OVId{ d with an answer 1n0'-p1u0" P
“and a calling-plug P%

each having tip and
sleeve contacts adapted to register with the
like contacts of the spring-] ache or connection-

terminals of the lines, and the tip-contacts of
| which are connected together through the me-
'dlum 01‘ the tip-str ande ¢ and £ and thé inter-

re-

go




o

posed condenser ¢, while the sleeve-contacts
are Joined by the strands s and s® and the in-
terposed condenser . TFrom the tip and
sleeve strand of the answering-plug conductors

15 and 16 extend to the opposite poles of the
battery B, as shown, and each includes one of
the differential windings of the supervisory

~ relay », which.is adapted to control through

10
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1ts normally open contacts the local circuit of
the supervisory lamp S associated with the
answering-plug P. The strands £ and §* of
the calling-plug P*? are likewise connected by

means of conductors 17 and 18 with the oppo-
site. poles of a second charging-battery B2,

and,as before,these conductorsinclude the dit-
terential windings of the supervisory relay 77,
which controls through its normally open
contacts the local circuit of the supervisory
lamp S° energized also from the battery B>

The operator’s receiver 19, the secondary of

her-induction-coil 20, and a condenser ¢ are
actapted to be bridged between the two strands
" and §* by means of the listening-springs 21
of a suitable listening and ringing key. Her
transmitter 22 and the primary of her induc-

tlon-coil 20 are shown in a local circuit with

a small battery B%; but it will be apparent
that any other suitable source of current may
be employed. An alternating-current ring-
ing-generator 23 is employed to call the want-
ed subscriber and is connected between the
oground and the sleeve-spring 24 of the ring-
Ing and listening key. A suitable non-indue-
tive resistance, which may be a lamp 25, 18
mcluded in the ringing-circuit. The outer

contact of the tip-spring 24 of the ringing-

key 1s connected by conductor26 with the bat-
tery-lead 11* extending to the live pole of
the battery B? and said conductor includes a

suitable retardation-coil 27. The line 12 is

provided with apparatus similar to that of
the line I and which is designated by the cor-
responding reference characters. |
The operation is as follows: Thesubscriber
A desiring a connection with the subscriber

- D takes up his receiver and closes the line

conductors 2 and 3 together at the substation,
thereby completing the path for current from
the battery B over the conductor 11 through
the line-relay R® conductor 10, and thence
over the tip line conductor 2 and through the

- substation instruments and back to the cen-
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answering-jack J of the line. |
‘this plug closes a path for current from the

tral office over a sleeve line conductor 3 and
thence through the grounded branch 12. The

line-relay responds to this current and closes
the local circuit of the signal-lamp S, which

1s lighted to indicate the subscriber’s call,
upon seeing which the operator inserts the
answering-plug P of her cord-circuit in the
The insertion of

battery B over both strands # and s of the
cord-circuit and the switchboard-conductors
13 and 14 of the line and through the cut-off
relay R.- This relay therefore operates to

‘scriber the line is tested by means of the tip
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disconnect the line-relay R? to render the
line-signal S inoperative and to also connect
the switchboard-section of the line with the

external line-circuit, thus placing the line in

condition for conversation. The current now
tlows from the battery B through the super-

visory relay » and over the metallic line to
the substation as well as through the cut-off
relay R, with the result that the magnetic
effects through the coils of the relay » are
neutralized and the relay does not attract its
armature and the local circuit of the super-
visory lamp S is not closed. Upon learning
the connection desired by the calling sub-

of the calling-plug P®. Tf the line is busy, a
cord-cireuit similar to the one shown and con-
nected with the same batteries is inserted in
one of the jacks of the line, so that all of the
test-rings thereof and which are eonnected
with the sleeve sides of the line are thereby

connected with the live pole of the battery

B or B®. Upon touching the tip of the plug
P* to one of the test-rings, therefore, a com-
plete path for current is provided-from the
test-terminals over the tip-strand £ of the
testing cord-circuit and through conductor 17
to ground. This varies the charge of poten-

‘t1al upon the operator’s condenser to such an

extent as to cause a surge of current through
her bridge and produces a click in her re-
ceiver. If the line is idle, however, the test-
rings are entirely insulated, so that no path
for current is completed when the line is
tested and no click is received. ndl-

Upon

ing the line in this condition the plug P? is
inserted and the ringing-key 24 operated.

The operation of this ringing-key connects the
alternating-current generator 23 between the
sleeve-spring and ground, and the tip-spring
18 connected with the conductor 26, leading to
the live pole of the battery B* through the
retardation-coil 27. At the same time the
springs 24 open the strands of the cord-cir-
cuit through their normal contacts to prevent
the passage of the ringing-current back over
the cord-circuit and through the instrument
of the waiting calling subscriber. The sev-
erance of this circuit, however, does not de-
energize the cut-off relay R of the line 1.2 for
the reason that steady current for maintain-
ing the same operated is furnished from the
live pole of the battery B* over the conductors
11" and 26 and thence through the switch-
board-cable 13, the winding of the cut-off re-
lay R, switchboard-cable 14, and thence over
the sleeve-spring 24 of the ringing-key and
through the ringing-generator 23 to ground.
The current flowing over this path is suffi-
cient to maintain the cut-off relay R operated
during ringing, and at the same time the I'mng-
ing-current frrom the generator 23 is not short-
circuited through this path by reason of the
presence therein of the retardation-coil 27,
which serves to effectually prevent its passage
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ancl to oonﬁne it to 1ts mtende(l path over the

. substation.

“sleeve line conductor 3 of the line I? and
-through the grounded signaling-bell 5 at the
_ Atter ea,llmo‘ the subsorlbel and
“before his response a peth for current is pro-

Vl{Ll ed from the battery B? over the conductor
o 18and throu oh one winding of the supervisory

S relay #* and ‘thence over the sleeve-strand of

~ the cord-circuit, the sleeve-conductors 14 and
10 3 of the line L*, and through the bell 5 of the

_substation to crround
.. ance. the meﬂ*netlo effects in the two COllS of
~ 0 relay. #* and energizes the same to eeuee it to

. close the local cireuit of the super visory lamp
8* associated with the plug P?, whichislighted

Thlcs Serves to unbal-

" to indicate the fact to the operetor that the

oellecl subscriber hasnot yet responded. Upon
1 the response of the called subscriber the

oround through the bell 5 at the substation 1s

20

.j[-removed encl the metallic circuit is completed

~for current from the betterv B“* with the at-

“tending result that the relay »°is rendered

“neutral, and thelocal circuit of the supervisory
S Jamp S* s, opened to. extinguish the same.

The subscrlbers are now in conversation, and

* the batteries B and B® are furnishing current

fo the respective substations with Wl‘uoh they
Looare, associated for - transmlselon purposes.
B S The windings of the supervisory relays» and
30
ij;;;.;j_;_;ends of their cores or otherwise separated, so
v that although the magnetic effects produced

7 are prelereblV placed . upon the opposite

by the Steecly current flowing therethrough

during conversation are neutr dll/eCl the mag-
i35

netic effects due to 1*ep1dlv—veryme' volce-cur-

.. rentsare not neutralized, but cause sufficient
© = 1mpedance toprevent the voice-currents from
. being shor t-cireuited through the bridges. of

~ the cord-circuit. in. which they, , pﬁ'ethel Wlth-
Cin40!

the batteries, are located. ; e
Althouﬂ*h tlle electrmel d1men51ons of the

.;_-=.§;-_:.é;gweral demees employed are not of the es-

.1 ‘sence of my invention and may be varied con-

. siderably, good. results have been obtained
- with an 1mpedenoo coil 27 of two hundred and

- ninety ohms and the other parts of the usual

Looor desired: cl1mene1ons. |

© ““that any suitable tinging and listening key

~may be provided, but pretembly one.in Whmh
.50 the movement of a single lever serves to-si-
. multaneously operate the opp031te springs.. |

- Although but one type of line-circuit has been
. described, T do, not desire to so confine the in-
. vention, but hold it to.include all the uses and

sy

gepplleetlone to which. it:may be found capa-

';?Qfﬁ;ﬁii};f@ff;}_f;};@i%iigi?;;;};:f-;ﬁjg;:'_.lole and; par tlculel ly epplv to those line-cir-
' cuitsin which the cut-off relays are energized
bv current ﬂowmw over e portlon of tlle telll—

6o -

I clelmw By

Vloe therefor, a cut-off relay for the line ecle,pt—

v ed when aotuetecl to render said line-signaling

65 (levme mopel etwe a cor d Cll‘Clllt to est‘tl::—'
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It will be understood

A Gllt':()ff re

ol Ina telephone svstem tl1e oombmetlonf
i f=-?ffji';}W1th a telephone line, of a line-signaling de-
operation of said cut-o
“erator adapted to be connected with the cord-
(311 oult to call the wante(l subser 1bel the cord-

lish connections with the line, a steady cur-
rent source assoclated with said cord-circuit
and adapted during a connection to furnish

current over a portion of the talking-circuit

for the operation of said cut-off 1'el‘1,3f a ring-
ing-generator adapted to be connected with
the line to call the subscriber located thereon,
means to open the cord-circuit during oellmo'

to prevent the ringing-current from ﬂOWll’lO"
‘back over the same, an auxiliary path for cur-

rent completed from said source thr ou0‘h said

cut-off relay during calling, and means 1n said

auxiliary path to permit the passage ot steedy
current and to prevent the passage of the

ringing-current, substantially as described.

. ]1:1 a telephone system, the oombma,tlon |
| Wlth a telephone-line, of a line-signaling de-
vice therefor, a cut- off relay for the lme edept— _

ed when- aotuqted to render selcl line-signaling

device inoperative, a cord-circuit to establish
connections with the line, a steady current -

source associated with said cord-eircuit and

adapted during a connection to furnish cur-
| rent over a ]_301‘1310]11 of the talking-circuit for
the operation of said cut-off 1’"&31:51;3:r a ringing-
‘generator.adapted to be connected with the.
lme to call the subscriber located thereon,

‘means to open the cord-circuit during oellm-:r
to prevent the ringing-current h_*om ﬂowmcr

back -over the: same, an auxiliary path for

“current completed from said source through
said cut-off relay during calling, and a retar-

‘dation-coil in said- a,u:gllmr path ‘to:.prevent
‘the passage of ringing-cur 1*e11t and. to permit
‘the passage -of steady cur I*ent substentmlly,

as described. -
-3, In a telephone eystem the combmetlon

-':'Wltll o telephone-line, ofia line-signaling de-

vice therefor, a cut-off relay for the lme rLdept-

1\ ed when eotueted to render said line-signaling
.device inoperative, a cord-circult to estebhsh
‘connections with the line, a steady current
‘source connected therewith and adapted. to

furnish current over a portion of the talking-

cireuit during a connection tfor the: operation
of said cut-off r elay, aringing-generator adapt--
ed to be connected with the line to call the sub-

70.
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seriber . located thereon, means-to open the .

normal connection with said source during

_calling, an auxiliary path for. current com-
pletecl from said source through said. cut-off -
relay during calling, and a retar ‘dation-coil'in

said aumhevy path, substantlally as described.
4. Tn a telephone system, the combination

_Wlthe telephone-line, of a line-signal therefor,
lay br 1cl0‘ed between the line con-

ductors and e(leptecl when. actuated to render

115

120

the line-signal inoperative, a cord-circuit to -

establish oonneetlons with the line, a source

| of steady current bridged.across the cord-cir-
cuit and adapted during a connection .to fur-

IllSll current over the tell 1n0'-o1rcmt for the
relev, a ringing-gen-

125
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10

circuit being opened between said source and

the cut-off relay at the time of calling the sub-
scriber, an auxiliary path for current from

sald source through said cut-off relay com-

pleted during calling to maintain the same op-
erated, and a retardation-coil in said auxiliary

path to prevent the passage thereover of the

ringihg-current, substantially as described.

5. In a telephone system, the combination
with a telephone-line, of a line-signal therefor.
a cut-off relay bridged between the line con-
ductors and-adapted when actuated to render

the line-signal inoperative, a cord-circuit to
establish connections with the line, a source

of steady current bridged across the ¢ord-cir-
cult and adapted during a connection to fur-
nish current over the talking-circuit for the

~operation of'said cut-off relay, a ringing-gen-

20

20
35
40
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erator, a key located in the cord-circuit be-
tween the bridge containing said source and

the calling-plug, said key being arranged to

sever the cord-circuit when the ringing-gen-

erator 1s connected with the calling-plug, an
auxiliary path for current from said source
completed by said key during calling through
sald-cut-off relay to maintain the same oper-

ated, and a retardation-coil in said auxiliary

path to.prevent the passage thereover of the

ringing-current, substantially as described.
- 6. In a telephone system, the combination

with-a telephone-line, of a connection-termi-

nal normally disconnected therefrom;, a relay
for connecting said connection-terminal with
the line, a central source of- current adapted

to-be connected in the metallic circuit for talk- |

Ing purposes, means for operating said relay

from said source when connection is made with

the line by current flowing over a path includ-
Ing a portion ot the talking-circuit, means for
sending a calling-current over the line of the

called subscriber only and at the same time

maintaining said relay in operated condition

from -said source, and means for preventing
the: short - circuiting of the ringing - eur-
rent through said source, substantially as de-
scrrbed:-. . o L L

- X. The combination withatelephone-line, of

a connection-terminal normally disconnected
therefrom;-a relay for connecting said connec-
tron-terminal with the line, a charging source
of electricity, a calling source of electricity,
said charging source being adapted to ener-
gize said relay when connection is made with
the line, a ringing-key for connecting said
calling source with the line of a called sub-
scriber and for disconnecting the normal path
tor current from said charging source, an aux-

* iliary path for current from said charging

‘60

source completed by the ringing-key during

calling, and a retardation-coil in said auxiliary
path, substantially as described. '

8. In a-telephone. system, the combination
with a telephone-line; of a line-signal there-

tor, a cut-off relay bridged between the line
65

conductors and adapted when actuated to ren-

749,306

‘der theline-signal inoperative,a cord-circuit to

establish connections with the line, a source of
steady current connected with the cord-circuit
and adapted during a connection to furnish
current over the talking-circuit for the opera-

tion of said cut-off relay and for conversa-
tional purposes,aringing-generatoradapted to

‘be connected with one side of the cord-circuit

to call the wanted subscriber, an auxiliary
path for current from said source adapted to
be connected with the other side of the cord-
circult during calling, the cord-circuit itself
being at this time severed, a retardation-coil
1n said auxiliary path to prevent the passage
thereover of the ringing-current and to con-
fine 1t to the called line entirely, substantially
as described. | S

9.- In a telephone system, the combination
with a telephone-line, of a line-signal oper-
ated by current from the central office when
the subscriber is calling, a magnet to render
said signalinoperative when a connection is es-
tablished with the line for conversation, a cen-

tral source of current adapted to be connected _

in the line for talking, said magnet being op-
erated from said source during a connection
by current over a portion of the talking-cir-
cuit, a calling-generator for sending ringing-
current over the line of the called subscriber

‘only, means for simultaneously sending con-

tinuous current through said magnet to main-
tain the same actuated during calling, and a
retarcdation-coil in the path of the latter cur-
rent to prevent the passage thereover of the
ringing-current, substantially as described.
10. The combination with a telephone-line,

of a charging source of continuous current to

furnish current for talking, a line-signal, a

‘magnet adapted to be energized from said

source to render the said signal inoperative,
the magnet-circuit including a portion of the
talking-circuit, a calling-génerator, means to
connéct sald generator with the line and to
open ‘the circuit of said source through said
magnet, means for temporarily sending con-
tinuous current through said magnet during
ringing to maintain the same actuated, and a
retardation-coil included in the path of said
temporary current to prevent the passage
thereover of the ringing-current,substantially

as described. |

11. The combination with a telephone-line,
of-a charging source of continuous current to
furnish current over the line for talking, a
line-signal, a magnet adapted to be energized
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trom said source during a connection to ren-

der- said signal inoperative, ‘a cord-circuit to
establish connections with the line for talking,
a calling-generator, means to connect said
generator with the line and to open the cord-
circult, means for temporarily sending con-
tinuous current through said magnet during
ringing- to maintain the same operated, and a

‘retardation-coil included in the path of said

temporary current to prevent the passage

125
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-,thereover of the ring oin ﬂ'—current substantlel ly
‘as described.

- 19. The combination. Wlth a telephone-lme,'
:'jof a charging source of contmuous current, a

. Ing souree when. connectlon 1s made w1th the
e llne a calling-generator, aringing-key adapt-
cooed to connect said ea,lhng-generator with the
<. line and to open circuit through said magnet,
R DTO
' - porarily sending a continuous current through
‘sald magnet durmcr the time the ealhng—gen-
erator 1s connected with the line, and a re-
tardation-coil in the path.of said temporary
.15 current to prevent the passage thereover of the
o __rmo'mmcurrent substantially as described.
~13. The combination with a telephone-line,
- of a relay associated therewith, a cord con-
" nector for uniting said line with another tele-
phone-line, a cherﬂ*mw source of continuous
current adapted to. be connected “with said

means controlled by the ring 1110'—Ley for 1 tem—

line to send current. through said reley,
ealhngmgenerator adepted to produce a non-

continuous current, a ringing-key adapted to
‘connect said ea,llmgugenerator with the line

. and to open the circuit of said charging source

. through said relay, means for temporarlly'
.f_'-'...."_;sendlnﬂ' a continuous current through said
. relay to energize the same during the time
30

- T tar dation-coil included in the pa,th of said
" latter current to prevent the passage there-
. over of the, 11n0'1n0*—011rrent substantlally as

the cellmo*-generator is in circuit, and a re-

descrlbed _
14. The combm‘ttlon with a telephone hne,

 of a connection-terminal normally discon-

. nected therefrom, a relay for connecting said
“o. . connection-ter minal with the line, a cha,rﬁ'mﬁ'

.. source of continuous current edepted to en-

: 40 "

ergize said relay, a calling-generator, aring-
1'--_1110'-1{e;§r adapted to connect said. calhng-gen—
~ erator with the line and to openthe circuit of-
~ said charging source through said relay and
~means for t emporarlly sendmcr' a continuous
:_'_current through said relay durmcr ‘the time
- the ea,lhng-generator 1S - cenneeted in circuit,

- and a retardation-coil included in the path of
- saxd temporery contmuous current substa,n-
. tlally as described. - - - '

15. The combmetlen Wlth a telephone-—lme,

T of a relay in a bridge between the two limbs
- of said line, a chercrmcr source of electricity
' ‘adapted when . connectlen is ‘made  with the

" line to energize said relay, a calling-generator,

a rmﬂ'mﬂ'-key adapted to connect said calling-
. generator with the line and to.open the cir-
oo - cuilt of said charging source through said re-

. lay, means to temporarlly send continuous

. current through said bridged.relay during
ringing by the actuation of said rlnﬁ'mg-lxey,

~ " and a retardation-coil included in the path of
- gaid latter temporary current to prevent the

- passage of rmﬁ'mﬂ'—current substantlally as

- described.
g = .65

16 The cembmatmn Wlth a telephone—-lme

- 749,308

purposes, a

s

of a relay associated therewith, a cord con-

nector for uniting said line with another tele-
phone-line, a charging source of continuous
currentadapted to be connected with said cord

“connector through said relay and furnishing
current for talking purposes, a calling-gener-

ator adapted to pr oduce a non-continuous cur-
rent, a ringing-key adapted to connect said
eallmg-ﬂ*enel ator with the line and to open the
circuit of said charging source through said
relay, means for temporarily sending a con-

tinuous current through said relay to energize
the same during the tlme the eellmo‘-trenerator

1s In circuit, and a retardation-¢oil [included in

“the path of said latter temporary current to

prevent the passage of the 1‘1110'11’10*-(31111ent
substantially as described.
17. The combination with a telephone-—-lme

of a line-signal therefor, a magnet to render

said line-signal imoperative during a connec-
tion, a source of current connected with the
line durmﬂ' a, connection to energize said mag-
net over a path including a portion of the talk-
ing-circuit and to furnish current for talking
v calling-generator, a ringing_—key
adapted to connect said calling-generator with
the line and to open the circuit of said charg-

ing source through said magnet, means actu-

ated by said r 1n0'1n0*-l{ev for temporerllv send-
Ing a continuous current through said magnet
durlnﬂ' the time the ealhng—gemra,tor 1S con-

'noeted with the line, and a retardation-coil in--

cluded in the path of said latter temporary cur-

rent, substantially as deseribed.

18 The combination with a telephone-line,

of aline-signal therefor, a cut-off relay for the
line to render the liné-signal inoperative, a

cord connector for uniting said line with an-
other telephone-line, a charging source of con-
tinuous current adapted to be connected with

said cord connector to send currentover apor-

tion of the talking-circuit through said relay
and to furnish current to the line for conver-
sation, a calling-generator adapted to produce

anon-continuouscurrent, a ringing-key adapt-

ed to connect said eallmg—generetor with the

line and to open the circuit of said charging
source through said relay, means for tempo-

rarily sendmﬂ a continuous current through

said relay to energize the same during the
time the eallmcr-weneratm 1s 1In clrcuit, a,nd a
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retarda,tion-coﬂ in the path of said temporary

current to prevent the passage of the ringing-
current, substantially: as described.

'19. The combination with a telephone-line,

of a connection-terminal normally disconnect-

ed therefrom, a line-signal, a relay for con-
necting said connectmn—-tel mmal with the line

“and for simultaneously rendering sald signal
‘inoperative, a charging source of continuous
current adapted to energize said relay and to
furnish current for t alkmg during a connec-
“tion, a calling-generator adapted to produce a

non-continuous current, a ringing-key to con-
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openthecircuitofsaid chargingsourcethrough
sald relay, means for temporarily sending a
continuous current through said relay during

- the time the calling-generator is connected in
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circuit, a retardation-coil includedin the path
of the latter temporary current for the pur-
pose of preventing the passage over said path
of the ringing-current, substantially as de-
scribed. -

20. In a telephone system, the combination
with a telephone-line, of a line-signaling de-
vicetherefor, a cut-off relay for the line adapt-
ed when actuated to render said line-signaling
device inoperative, a cord-circuit to establish
connection with the line, a steady current
source associated with said cord-cireuit and
aclapted. during a connection to furnish cur-
rent over a portion of the talking-circuit for
the operation of said relay and over the line

tor talking, a ringing-generator adapted to be

connected with the line to call a subscriber lo-
cated thereon, means to open the cord-circuit
during calling to prevent the ringing-current
from flowing back over the same, means for
temporarily sending a continuous current
through said cut-off relay during calling, and
means connected in the path of said tempo-
rary current to permit the passage of the con-
tinuous current and to prevent the passage of
the ringing-current,substantially as described.

21. In a telephone system, the combination
with a telephone-line, of a line-signaling de-
vice therefor, a cut-off relay for the line adapt-

ed when actuated to render said line-signaling

device inoperative, a cord-circuit to establish
connections with the line, a steady current
source associated with said cord-circuit and

adapted during a connection to furnish cur-

rent over a portion of the talking-circuit for
the operation of said cut-off relay and over
the line for talking, a ringing-generator adapt-
ed to be connected with the line to call the
subscriber located thereon, means to open the
cord-circuitduring calling to prevent the ring-
ing-current from flowing back over the same,
means for temporarily sending a continuous
current through said relay during calling, and
a retardation-coil in the path of said latter
current to prevent the passage of ringing-cur-
rent and to permit the passage of steady cur-
rent, substantially as described.

22. In a telephone system, the combination
with a telephone-line, of a line-signal therefor,
a cut-off relay bridged between the line con-
ductors and adapted when actuated to render
the line-signal inoperative, a cord-circuit to
establish connections with the line, a source
of steady current bridged across the cord-cir-
cuit and adapted during the connection to fur-
nish current for the operation of the cut-off

relay, a ringing-generator adapted to be con-
- nected with the cord-circuit to call the wanted
subscriber, the cord-circuit being opened be-
tween said source and the cut-off relay at the
time of calling the subscriber, means for

749,306

temporarily sending a continuous current
through said cut-off relay during calling to
maintain the same operated, and a retardation-
coil In the path of said temporary current to
prevent the passage thereover of the ringing-
current, substantially as deseribed.

- 23. In a telephone system, the combination

withatelephone-line, of a connection-terminal

normally disconnected therefrom, a relay for
connecting sald terminal with the line, a cen-
tral source of current adapted to be connected
in the metallic circuit for talking purposes,
means for operating said relay from said source
when connection is made with the line by cur-
rent lowing over a path including a portion
of the talking-circuit, a calling-generator for
sending ringing-current over the line of the
called subscriber only. means for simultane-
ously sending continuous current through said
relay to maintain the same actuated during
calling, and a retardation-coil in the path of
the latter current to prevent the passage there-
over of the ringing-current, substantially as
described. '

24. In a telephone system, the combination
with a telephone-line, of a magnet connected
with the talking-circuit thereof, a cord-circuit,
a calling - generator, a ringing-key to con-
nect said generator with the cord-circuit to

call the subscriber upon the line, said key

serving to open the cord-circuit during ring-
ing, and a source of steady current and a re-
tardation-coil in series theréwith temporarily

~connected with the cord-circuit by said key in

calling to maintain said magnet operated, the
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sald retardation-coil serving to oppose the pas-

sage of the ringing-current, substantially as
described. | - -

25. In a telephone system, the combination
with a telephone-line, of a line-signal, a relay
to rencler said signal inoperative when a con-
nection exists, a cord-circuit, a source of cur-
rent assoclated therewith and connected with
the line during a connection to furnish current
for talking and for the operation of said relay.
the relay-circuit including one talking-strand
of the cord-circuit and a portion of one side
of the line with suitable return, a ringing-gen-
erator, a key to open the said relay-circuit
when operated and to connect the said gener-
ator 1n the circuit of the line, means also ac-
tuated by said key for temporarily sending a
continuous current through said relay during

‘ringing, and a retardation-coil in the said tem-

porary path so formed by the ringing-key,
substantially as described.

26. In a telephone system, the combination
with a telephone-line, of a line-signaling device
therefor, a cut-off magnet for the line adapted
when actuated to render said line-signaling de-
vice inoperative,a cord-circuit to establish con-
nections with the line, a steady-current source
assoclated with said cord-circuit and adapted
during a connection to furnish current over
a portion of the talking-circuit for the opera-
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tion of smd cut—-oﬂ? magnet, a ringing-genera-
_tor, a ringing-key sw1tch a;dapted to connect.

said generator with the cord-cireuit and line |

to call the wanted subscriber, said switch serv-
- 5 ing to open the cord-circuit durmg calling to
. prevent the ringing-current from flowing back
-+ . _over the same and disturbing the calling sub-
. scriber, an auxiliary path _‘Eor current coni-

';,Q.sz.;i.;.;.;;.:__,:'?:“_';;fpleted by said key-switch from said source

. 10 through said cut-off magnet during calling,

owoand a retardation- coil in said aumhary path
. . toprevent the passage of the ringing-curr ent ;-
DR Substantlally as described. . .
' ~ 927. In atelephone Wstem, the combmatlon
“with a multiple-switchboard common-battery
telephone-line having its switchboard-section
normally dlsconnected from the external line-
~ecircuit, of a line-sigl
connected with sald exter nal line-circuit, a
cut-off relay bridged between. the conductms

aling device normally

o of the swnchboard—sectmn and adapted to be

actuated durmﬂ* A connection to disconnect
-said signaling device from the external line-
' .2;-011'011113 and connect the switchboard-section
‘with said external line-circuit, a cord-circuit

to establish connections with the line, a bat-
" tery having one pole grounded bridged be-

-"fji":;'i " tween the stra,nds of “the -cord - cirenit and
e adapted to send current through said relay to
80

o+ furnish current over the telephone-line for
.. talking, supervisory apparatusassociated with

‘actuate the same during a connectlon and to

o the cord-circuit and adapted also to be actu-

ETRER N, ated from said source, a grounded ringing-gen-
erator, a rlne*mg-key in the cord-circuit be-

s

L tween the connection of the said battery there-

i  -_:' Wlth and the connecting-plug,

sald key serv-

ing when actuated to open the cord-circuit
ST cstra,nds and thus disconnect said battery, said

Sq0
st generator between ground and one side of the
':;f'.telephone -line, to actua,te the subscriber’s bell,

- an auxiliary pa,th for current completed trom_
- the live pole of said battery to the other side
5 of the line by said key during ringing where-
2 by current from said battery flows over said
... auxiliary path through said bridged cut-off
7 relay and the gr ounded ringing-g eneratm to

key serving at the same time to connect said

" maintain the same actuated during ringing
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and a retardation-coil included in said auxil-
.. iary path to prevent the pa,ssawe of the ring- -
...+ ing-current thereover and con
- scriber’s line, substantially as described.
ol 10ne system, the combination
Wlth a, telephone-—lme, of a line-signal there-
- for, a magnet to render: said 10'11&1 inopera-
S tve durmﬂ' a connection, a 1'1n0*1ng~generator ,
. and a source of steady current, connected with
" the line when calling the wanted subscriber,
the current from s::ud steady-current source

ine 1t to the sub-

98. Ina tele

B R _servmcr to maintain sa,ld magnet operated dur-

- ing ringing and having its path completed
throuﬂ*h said rlnﬂ*mg~genemtor substantmlly

- as deseribed. - -
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29 In a, telephoiie-system, the combmatlon |

7

with a telephone-line, of a line-signal there-
for, a magnet to render said signal moperatlve

durmw a connection, a ringing-generator, and

a source of steady carrent connected with the
line- when calling the wanted subscriber, the

current from said steady-current source serv-
ing to maintain sald magnet operated during

ringing and having its path completed throug ol

said ringing-generator, and means to prevent

the ringing-generator carrent from being con-

fined to the path of the steady-current source,
substantlallv as described. |
30. In a telephone system, the combmatlon

‘with a telephone-line, of a line-signal there-
for, a magnet to. render said. signal inoperative

durmcf a connection, a ringing-generator, and
a source of steady current connected with the

line when calling the wanted subscriber, the

current from said steady-current source serv-

ing to maintain said magnet operated during

ringing and having its pa,th completed throug oh

| S&ld ringing-generator, and a retardation- 0011

in sald steady-current path out of the desired
path of the ringing-current to prevent the lat-
ter from ﬂowmﬂ thereover substantially as
described.

31. The combination Wlth 2 telephone -line,

of a signal therefor, a magnet to render sald

signal inoperative duri Ing a connection, a bat-
tery and a ringing-gener rator connected with

said line when calling the subscriber, the bat-

tery and ringing - generator havmﬂ* derived
circuits, the said generator being in | the com-
mon. por tlon thereof and the smd battery serv-
ing to maintain said magnet operated during
ringing, substantially as described.

32. In a telephone signaling system, a main-

current o‘enemtm, means for connectnw both
to the main-line circult simultaneously and by
the same operation to call the wanted sub-

‘seriber, a line-signal, an electromagnet con-

nected wﬂsh sald mrcmt to render said signal

inoperative during a connection, said magnet
said continuous-cur rent_

being energized by _
generator durmﬁ' ringing and over a path of

-‘10\?&r actual 1651513&1106 but relatively high ap-

parent resistance, substantially as descrlbed.

33. In an electric signaling system, a main
circuit,anon-continuous-current generator for
calhnﬂ‘ the substation, a continuous-current

ﬂenemtm, means for cannectmcr both to the

said circult simultaneously and by the same
operation when it is desired to call the sub-
scriber, a line-signal, an electromagnet 1n a

_'branch of said circuit and adapted to be ener-
gized from said source during a connection

to prevent the operation of said signal, the
circuit of said electromagnet bemcr of 1110“11
impedance to prevent the passage of current
from the non-continuous-current generator,
substantially as described.

34. A telephone signaling system comprls—
11710' a maln cncmt a line- swnal connected
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_hne circuit, a non-continuous-current genera-
tor for ringing the substation, a continuous-
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therewith, an electromagnet connected with

the line to render said signal inoperative, an
alternating-current generator for sending out-
going signals, a continuous or uniform-direc-
tion current generator and a retardation-coil,
and a signal-sending key or circuit controller
Interposed between the main circuit and both
generatorsand adapted when operated to close
the circuit of both over the said circuit simul-
taneously. _

35. In a telephone signaling system, a main
circuit, a ringing-current generator and a con-

tinuous-current generator associated together

at the central station of the said circuit, a cir-
cuit-closer for connecting both to the said

main circuit simultaneously and by the same

operation, means for disconnecting both at
the end of the call without taking down the
connection, a polarized electromagnetic bell at
the substation responsive to alternating cur-
rent only and adapted to give a signal upon
the operation of said circuit-closer, a line-sig-
nal, an electromagnet to render said signal in-
operative during a connection and actuated
by current from said continuous-current oen-
erator, and means to prevent the passage of
ringing-current over said continuous-current

path, substantially as described.

86. The combination with a main circuit, of
a line-signal therefor, and an electromagnet
to render said signal inoperative during con-

nection and connected with the main circuit,
a source of alternating current for sending

outgoing ringing-currents over the circuit, a
source of continuous current for actuating
sald electromagnet to render the said signal

inoperative during ringing and having impe-

dance in its path to prevent the passage of the
ringing - current, and means for connecting
both sources with the circuit simultaneously
in the normal act of calling the wanted sub-
scriber, substantially as described.

37. The combination with a main circuit, of
a polarized electromagnetic call device in-

940 806

cluded therein responsive to alternating cur-
rents, an alternating-current generator, a con-
tinuous-current generator and retardation-coil
assoclated therewith, a signal at the same sta-
tion as the said generators, an electromagnet,
connected with the said cireuit to render said
signal inoperative during a connection, and a
compound circuit-closing device controlling
the terminals of both generators and their con-
nections with the main circuit so that when
operated in calling a subscriber to make such
connections the said magnet will be operated

by the continuous current to prevent the op-
eration of said signal by the alternating cur-
rent and the latter current will be confined to

the desired path, substantially as described.

53. Inan electric signaling system, the com-
bination with a main circuit, a line-signal, a
cut-off relay connected with talking - cirenit
and adapted to render said signal inoperative
during a connection, an alternating-current
generator, a relatively low resistance continu-
ous-current generator to operate said relay
during ringing, a circuit-closer controlling
branch terminals of the said main circuit and
also the terminals of both generators and
adapted when operated to connect both with
said main circuit, an electromagnetic resist-

~ance or retardation coil of low actual but high

incductive resistance included in the circuit of
the continuous generator to prevent the cur-
rents of the alternating generator from being
short-circuited or shunted through the said
continuous-current generator while offering
little opposition to the continuous currents
developed thereby. |

Signed by me at Chicago, county of Cook,
State of Illinois, this 28th day of November,
1902. -

ALBION D. T. LIBBY.
Witnesses:

C. 5. WiNsTON,
ROBERT Lrwis AMEs.
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