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To all whorm At ey concern: Jenser 5 in & permanent bridge of the lne
Re it known that 1, Winnias ¥, DEaN, & | conductors, and a transmitter 0, the receiver
citizon of the United States of America, and | 7in a second bridge of said conductors that 18
cosident of Chicago, county of Cook, and pormally held open at the switeh hook 8 by
State of Lilinois, have invented & new nd | the weight of the receiver suspended there-

wselul Improvement in Telephone Systems, | 17O This arrangement is intended merely

—

of whieh the fellowing 1s & specifieation. to be typical of any usu al or desired cormmon
My invention reiates o {elepiione sysiems battery outhit.

Jf the cominon battery type, and more par At the central office the subseriber’s line

tieularly to systensin which g pair of sources i provided with the usual line signal S, an

i current at the central office are provided, snswering jack J and a plurality of multiple

K _ it . ~ _ ‘ ceens , :
one of said sources being connected with the | iacks suchasd’ and J¥in any desired numnber,

enlling line and the obher with the celled hines | according to the capacity of the multiple
during conversation, It bhas Leen common | switchboard upon which thev are located.
horetofore i subscribers’ lines of ile lgtter | The telephone line is also fitted with a lne
ype to disconneet the hattery from the line relay B and with a cut-off relay R?; the latter
ahen connection was established with call- | being included n the sleeve line conductor 3,
ing lines, thereby causing o noise iv the wait- | while the former is provided with windings 9
ing subscripers receivers to such an extent and 10, the former being legeed to ground
an to resuli in considerabie annoyance to | frein the line conduetor 3, while the latter 1s
them. | - | connected between the line conductor 2 and

My invention Las for one of its objects 1O the spring 11 of the cut-ofl relay R?, the nor-
obviate to o great degree, 1t not entirely, the | mal contact of said relay being electrically
noise in the waiting subscriber’s recelver, and | united through the medium of a conauctor
this 18 ;preferabiy accomplished by not sever- 19 with the comrmon battery lead or omnibus
ing the normal conmection of the central | bar 13 connected with the live pole of the
sonrce of curvent therewith when the opera- | central commen battery B. The sawd cut-
tor counects her cord eiveuit with the e in | off relay R? is provided with an additional
response to Lo subeeriber's call. In com:- | spring 14, the normal contact of which 1s
pleting the connection for conversation, 1 connected by a branch conductor 15 with
preferably 50 arrange the apparatus that the caid wire 12 and is itself joined by a COn-
seconid source of current is connected with | ductor 16 with one side of the line signal 5
the called Yne, so that the two lines are sup- which is preferibly in the form of a small in-
plied with current for talking from the two | candescent, lamp. The other terminal of
batteries. ‘ said sional is joined by a conductor 17 with

A further object of the invention is to thuys | the spring of the line relay R, the forward
apply the second hattery 10 he called sub- | contact of which is grounded.
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soribers lines through the medium of the The operator's optitt comprises a plurality
cord eireuit itselt. of cord cireults, one only being shown and

requived for systems of thits type, ana to pro- plug ¥ and a callitie plug P? having tip a1
duce o thoroughly eative and eflicient | sleeve contacts adapted to register with the

N ]
-

craslem with the lesst complication and addi- | corresponding contact surfaces of the spring

Other objects are Lo simphify the apparatus | each cord ecireuit including an ANSWering
X

tional expense possible. iacks of the lines when inserted therein.
Seill further chiects and advaniages sf the | The tip contacts of said plugs are united
system will hereinattor appear. with the flexible strands ¢ and t* and the in-

My invention 18 Tustrated in the accom- | terposed condenser ¢, while the sleeve con-
panying drawing in which the figure is a dia- | tacts hereof are similarly joined by the
gram of a telephone system ermbodying my | strands s and s? and the interposed condenser
nprovernents. | ' 2 Aeross the answering end of the ¢ord cir-
10 this figure, 1, and L# indicate two sgb- | cuit, & pair of supervisory relays r and r* are

o turo limbs 2 and 3 | bridged, the former controlling through 1ts

¢

from their resp
n ) . L . If':l;l'_!; _,_1""‘*.;
the ceniral owice L,
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~" o subseriber’s outht | through 1ts normally open contacts the local
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with the answering plug P. An intermedi-

ate point of said bridge is joined by branch

conductor 18 with the said battery lead 13.

A second pair of supervisory relays 7 and 7* |

are bridged across the calling end of the cord
cireuit and together control in a similar man-
ner the local circuit of the supervisory signasl

3% associated with the calling plug P* The |

bridge of these relays is likewise connected
by a conductor 19 with the live pole of a sec-

ond central common battery B%  T'he opera-

tor's set, including & head receiver 20, the
secondary of her induction coil 21, and a

suitable condenser ¢ are adapted to be.

bridged across the calling end of the cord
circuit by the springs 22 of any suitable lis-
tening key, her transmitier 23 and the pr-
mary of her induction coil being charged
from any suitable source of current which

may be either the battery B or B’ The |

supervisory relay r* is provided with an ad-

. ditional spring 24 connected with the for-

ward portion of the strand ¢ of the cord cir-

cuit and is adapted, upon the operation of
“the supervisory relay r*, to complete the said
strand £ for conversation ; under normal con-.

 ditions, the said forward portion of the
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strand is connected with a conductor 25 lead-
ing to an extra. contact 26 upon the opera-
tor’s listening key. When the listening key
is operated, the spring 26 is connected wit

the high resistance and high impedance test
relay 7 that is preferably common to all the
cord circuits of the operator’s position, as 1s
indicated by the branching lines from the
point 27. This relay #> controls through 1ts
normally open contacts and the branch con-
ductor 28 a local circuit containing the ter-
tiary winding of the operator’s induction coil
21, and connected with the common wire 29

leading from the live pole of the battery B

A suitable ringing generator 30 1s adapted to
be connected with the tip side of the line by
the operation of the ringing key springs 31,
31, the sleeve side of the cord circuit being at
the same time connected by conductor 32
with the live pole of the-battery B> |
In order that the calling subscribers shall
be provided with current from one battery

and the called subscribers with current from.

the other battery, I preferably make  the
supervisory relays » and r* associated with
the answering end of the cord circuit of high.
resistance, say 5000 ohms each, while the
corresponding pair of relays, namely r* and

7t may be respectively of 100 and 500 ohms

60

resistance. The liné relay windings 9 and 10

may be of 100 ohms resistance, and the cut-
off relay R? should be of such resistance that
it will not be actuated suficiently to hft the

- spring 11 from its normal centact when con-

i

nected in seéries with the answering end of the
gupervisory relay 7* but will be actuated

fulty to Lift the said spring 11 from its normal

contast whenever connected in cirenif with

the sleeve supervisory relay = assoclated
with the eslling end of the cord circuit. The
electrical dimensions of the other parts of the
apparatus may be such as are ordinerily used
or as preierred. B '

70

| The operation of my invention is as fol-

lows :-—--ﬁssuming_ that the subscriber A de-

up his receiver, thereby closing the path for
current from the battery B, over conductors
13 and 12, spring 11, the winding 10 of the

substation device and thence back to the
central office over line conductor 3 and
| through the winding 9 of said line relay R to
ground. .The current flowing in this path

tery lead 13 through conductors 12 and 15,
spring 14 of the cut-ofl relay R? conductor

oround. 'The signal is thus lighted and upon
chserving the same the operator inserts the

circuit through the medium of her listening
key 22." The insertion of the plug P closes

a path of current from the battery B over ¢

conductors 13 and 18, through the sleeve
supervisory relay 72, which is of high resist-
ance, the strand s of the cord creutt, sleeve
contacts of the plug and jack, and thence
over the line conductor 3 including the wind-
ing of the cut-off relay R?® and through the
winding 9 of the line relay K to ground.
Owing to the high resistance of the super-
visory relay 7%, the said cut-off reley R* is
actuated only sufficiently to remove its
spring 14 from the normal contact, thereby
opening the circuit of the line signal » and
retiring the same., The spring 11 of said

contact so that the current from the battery
B continues to be supplied to the telephone

“dition when the subscriber was calling the
central office. In addition to this path for
current through the winding 10 of the line

actuates the line relay R and closes the focal .
| circuit of the line signal from the said bat-

16, through the said lamy conductor 17 and
l the closed contacts of said line relay K to -

“answering plug P of her gord circuit i the ¢
answering jack J of the calling telephone line
| and connects her instrument with the cord

sires to converse with subseriber D, he takes

75

line relay R, line conductor 2, through the
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relay R* is not now lifted from its normal =
3110

line 1. over the path just traced for the con-

relay R, there is a parallel path through the

conductor 18, the tip strand ¢ of the cord cir-
cuit and thence over thé hne conductor 2 to
the substation. This supervisory relay thus
receives sufficient current to actuate the
same to open the local circuit of the super-
visory signal A which in consequence remains
unlichted. 1t is thus apparent that the bat-
 tery current is mainly fed to the substation
through the path originally traced and that

the change of potential upon the line remsaing

129

practieally constant-during the operation of

connecting the cord circuit therewith so tiygs

the subscriber is not disturbed by noise w1
| his receiver, . .- - _
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| tact tne*‘ewﬁh a flow of e

| uhr loeal cireutt through t

spring 11 of said veiny from its iiuii al ¢

duetor ‘.E;:.J. COITNOn

which the “;511
As soon as the

387,071 s

Upon learning the ordm‘ of the subseriber
wanted, his line 1g tested in the usual manner
to deteﬂmne 1ts idle or busy condition. 1t
will be observed that the tht contacts of the
lines ave wormally gmum%ml through tw
winding 9 of the line relay R and since th

tip of the calling and testing plug is likewise
A1

Hdp.n—-.dh_

of the supervisery relay 7 nm. vet being op-
erated and the listening key 22 bmrw (de-
pressed, no fow of current results and the
G{)mmm knows that the hne is 1{=lﬂ in case
the lina is engaged, however, sald test rings
are connected LI‘UUE‘H the sleeve strand s or
§* of the inserted phiﬂ with the live pole ol
either the battery B or B! and when the
grounded @1p of the pluz is brought into con-
rrent results suffi-
cient to actuate the test rdav r* which closes
ne te*"har‘,f winding
in the operator’s m(ructlon coll,

ing ner tha‘t the line is busy. Assuining that
the line is found 1dle, the culuxw x}lufr P? s
inserted in the multlple jack ot The line be-
fore the operator, and the rinoing key 31 1s
depressed. The act of inserting the plug P*
.l(}&s{fb g circuil over tne conduetor 10 am!
through the sleeve supervisory relay 1,
which is of less resistance than 7 and of
greater resistance Lh.;w % the sleeve strand
5 0F m cord clreuit, the sleeve side 3 ot the
atled line 127, and

r
b 3
¢
{

Tk

J of sa fs lice, and thence to ground through
the winding 9 of the line relas y K. "The cur-
rent o (his p‘ith owing to 1ts low resistance,
1s sufficient to fuily actuate said cut-off relay
R* to cause 1t to not only e:mm the local cir-
cuit of the line signal S, but also [ift the

£ON-~
(3 }tﬁitnfﬁ' the normaal connection
with the i}amﬂ*u The depression of the
ringing key econue ;" the generator 30 witn
the tip side of hﬂ Eirnua, thersby sendmg the
PIBZING {11?1‘#‘[%1 to the substation and op-
"%..h_lf-jig_j e s Lthnw bell thereat, and thence
retuins to the central ofiice 'i}um_i;:};n the
sleeve strand of the {_-{}1‘t| cIreui!

¢ the con-
wire 29 and through the

}

twm therg shyy

hattery 32 o ground. A the same time cur-
run* from the Emha‘“ B through sand con-

L

g Pfl AR IH Y p“;’i oo
the contliiued operation o the out-of PeLY
iL*, which thus }wwntb false signals at the
ANSWEeTrLng Ct{"l of the sw 1&*!1,..,”:“;1 unHon
ngy wnf of sa1d hil 15 joeated.
pseriber has been called,
but betore his Imp{ ﬂ"{l mpw JILOTY Te-
fay 7t is actuated over the p: just traced
and closes the local t*lf(‘llit of the su upery 1SOTY
sirmal 2%, whieh is hghted, and md
the wpw&tor th w condition of the ealled sub-
scriber’s telephone. The strand ¢ of the
cord circuit 18 likewise now completed for
conversation through the spring 24 of said
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and thus:
eguses a click in her receiver, tlm’*(‘h) notifv-

’L}mmf‘r the cut-off relav

ientbos ‘m |

—— T .

i

Cactuating the WD@*‘M‘-;UH relay

L4 ]

t supervisory relay and when the subseriber

answers by taking up his receiver, current
flows hom Sa Lﬂiﬂr‘; B* thmuwh the st-
per v1-,ow relay o1 thence over tlw strand ¢°
and the tip side of the line to the substation,
with return over the hne conductor 3, and
through the winding 9 of the line relay, thus
3 and retir-
sienal 5% Durmng conversation,
hew’ww lw battery B s 111111151;111“* cur rent
fo the line L for conversation, and “the bat-
tery B? is furnishing curient to the hine 1.
101‘ a similar purpose. Thus the lines are m-

g the

dependently suppiied with upemmln current:

from said batteries B and B Tt wid ve ob-
served that the *-,pmw 14 of T]w.l cut-off relay

R* is msulated from the spring 11 hy the

small piece of insulation imounted upon the
end of the iatter. |

Having thus described my invmitiml 1)
One mu mereial form what I elaim is:—

i. In a telephone systew, the mmlmm
tion with a plurality of tele; shone lir: es, of i
pair of sources of current at the central U[{m
to furnish current over said lines for conver-

sation, a cut-ofl relay for each line, one of
umd sources of current beig HHI:I‘[ﬂIIV GO
nected with the lines to hum h current
thereover while the subscribers are calling
the central office, an operator’s cord m{mt
means for actnating said cut-off relavs mone
manner when the cord eireuit is connected
with the calling subseriber’s line to render the
hne signals of “said lines moperative and to
leave tiw connection of said souree with sald
lines undisturbed, means for operating the
cut-ofl i:@iam 1 4 (hﬁ’erult manner when the
cord  lpe it is connected with the called
lines to not only render the signals of said
lines lnup{*rfz’rlw during connections but to
also disconnect the smd source {roin the said
Hnes and means $o at the saine titne conneet
the other of said sources to the latter lines
to furnish current thereover for conversation,
mmmmmmil as described.

D ina W!ﬂp wne system, the combination
Wit 2 piwahw of wie-prmno lines, of a pair
OF HOUPCES of eurrent at the central oflic €, ONe

of which is normally eonneeted with said

lines to furnish current thereover when the
subseriber s calling the central olfice,
sperator’s connective cireuit for establishing
connections between the hnes for conversa-
tion, a cut-ofl relay for cach line adapted
whon only pavilally operated to render the
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'1 e signal 13](}1}“3‘1bl‘f£‘ and when Wlmllv op-

pated to render said signal inoperative and
g—lt. the swme tinie sever the nornal connec-
tion of said source, and means whereby when

the sald cord eireuit 18 connected with the

alling Hines sal¢l cut-off relavs are amlv par-
tially f‘-pﬁmw{l and when the saidl cirewt is
connected with the called lines the cut-off re-

lays of the hnes are completely operated, said -

econd source ot mr'ren.t being at the 8Ie

138
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time connected with the said called hnes,
substantially as deseribed. . |
3. In a telephone system, the combination
with a plurality of telephone lines each hav-
ing a line signal, of a cut-off relay for cach
line, a pair of sources of electricity one of
which is normally connected with the lines
to enahle the subscribers to eall the ceniral
silice, a cord civeuit to connect the lines to-
cether for conversation, a circuit establisned
through the said cut-off relays by the cord

cirenit when connected with the lines, a nmigh

vesistance included in the circuil so estab-
lished by one end of the cord circuit and a
low Tesistance included in the arcuit estab-

ished by the otherend of thesaid cord cir-

cuit whereby in each complete connection
the normally connected souree remains con-
nected with one line and is cut off from tne
other, ahd means for connecting the second
source to- the Jatter line, substantially as de-
serbed. | _ |

4. In a telephone system, the combination

with a plurality of telephone lines each hav-

ing a line signal, of a cut-ofl relay for each
line, & pair of sources of electricity one of
which is normally connected with the line to
onable the subscriber to call the central
office, a cord circnit to connect the lines to-
gether for conversation, s civeuid established
through the said cut-off relays by the cord
circnit when connected with the lines, » hugh
resistance connected with the answering end
of the cord circuit and a8 low resistance with

5 the calling end, and means whereby waeft

f

the cord eircuit establishes connection be-
tween two lines the high resistance device 13

included in circuit with the cut-off relay of
the calling line to permit said normeliy con-
neeted source to remain in connection there-
with and said low resistance device 18 con-
nected in circuit with the cut-off relay of the

 ealled-for line to permit said relay to be

45

ot
e

60

85

operated and thereby to disconnect agicl
source, the second source of said pair being
at the same time placed in connection with
the latter line, substantially as described,

5. In g telephone system; the combinafion
with s plurality of teﬁphone lines each hav-
ing s ling signal and 2 cut-off reiay,
of sources of electricity with one of which

anid lines are mormally connected through
contacts of the cut-off relays, a cord cieuib to

\stablish connections between the lines for

conversgtion, & high resistsnce tevice COU-

nected with the snswering end of the cord
cirenit and adapted to be included in a tocel
cireuit with the cut-off relay when connec-
tion is established with & calling lime and a
low resistance device connected with the
calling end of the cord circuit and adapted to

be similarly connected in a local eircutt with.
“the cut-off relay of the called line when the

calling cord is connected therewith, said re-

sistamces being so proportioned relatively to .

of & pair

|

|
|
i
|
|

BR7,07 1

the cut-off relays and other parts included n
the local circuits that the cut-off relay of the
calling line is actuated only sufficiently to ren-

der the line signal inoperative, the normally

connected source remaining in connection

with said line, and the cut-off reiay of the

70

called line to be comnletely operated to ren-

der the line signal inoperative and to sever
the connection of the normally connected
source therewith and means for at the same
time connecting the second source with the
jatter line, substantially as deseribed. |
8. In a telephoune system, the combination
with & plurality of telephone lines each hav-
ing a line signal and a cut-off relay control-
ling the circuit of the signal, of & pair of

sources of olectricity with one of which said

lines are normally connected to enable the

qubscribers to call the central office, a cord

cireuit, means for completing o local circud
through the cut-off relays of the hnes when

the cord circuit is counected therewith, a

high resistance supervisory relay associated
with the answering end of the cord eircuit
and adapted to be included in said local eir-
cuit during a connection, & low resisiance
supervisory relay connected with the calling

L]

end of the cord circuit and likewise adapie
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o be ineluded in the local errcuit of the ot~

off relay of the called line dunng & conneo-
tion, the resistance of said relays being 50 ad-

justed that the eut-off relays of ‘the calling
lines are actuated only sufficiently to-render.
' the line signals inoperative and to permit the.

normally connected scurce to remain 1% COR-
nection therewith while the cut-off relays of
the called lines are fully actuated fo render
the line signals inoperative and to disconnecs
said norimal current source, and means for &t
the same time connecting the second source
of current with the latter line, substantiaily
as described. o -

7. In a telephone system, the combination
with a plurslity of telephone hines, of a source
of eurrent ot the central office normaily coun-
nected with said lines to furnish current for

signaling, & cord citeuld, and a second source

sssociated therewith, means during conver-
antion to furnish fransmitter current irom

anid Arst source only to the ealling telephone
ine and from the second source only to the
colled telephone line, substantially as de-
seribed. ~ | |

5. In a telephone system, the combination
with a plurality of telephone lines, of line
signals and cut-off relays therefor, a souree of
current normally cennected with the lhines
through contacts of the cut-ofl relsys to pro-
vide current for signaling the central office
from the substations, answering and multiple
jacks connected with the lines all having the

' same ecircuit relation to the cut-off relays, &

o
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cord eircuit, means asscciated with the cord
cireuit for suitably controlling said cut-off re» -

inys whereby when G(}I}’H‘E‘:Gt%t}ﬂ is established i
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29

eurrent, and means when the other end ot
the covd circuit is connected to the second ;
current from said second aoupce |
s fod to the second line onlv througt agisl
is fed to the second line only througn se:d |

with the ansvwering end of the cord the cut-off

relay is operated to render the corresponding
line signal inoperative but not to sever the

connection of said source and when connec-
tion is eatablished by the calling end ot the
cord civenit the cut-off relay of the lne 80
connected is operated to not only render the
e signal tnoperailve

seribed. S

9. In a telephone system, the corabineiotn
with a plursality of telephone lines, ¢t a scurce
of current with which the lines are normaily

connected, & cord circuit, imeans wihen ¢Op-
‘nection is established by one end of the eord

.

n¥E

ik
"

eircuit whereby said source remsins i con-
nection with the line and alone feeds currend
thereto for conversation, & secondd source o
line whereby

cord circult, substantially es described.

10. In a telephone system, the combina- |

s

P,

tion with a plurslity of telepnone lines,

F

cord circuit to connect said lines for conver-

sation, of two sources of direct current fov

E |

r
1 r
i,

bt to also disconnect
said source, and a gecond source connected |
with the latter lines, suvsiantislly ss de- e

. "!i = wme . * N ' o | e o
gsid Hnes, of a line relay for each of said iines,
said reley having two windings, snd mesns

whereby current {rom one or the other of
spid sources is furnished to the line through
he coils of the line relay or througn the con-

- i

nection of ssid cord cireuit socording to

[ 3

ywhether the line is a calling or a called tele-
3

phone line, subsiantially as described.

vality of telephone lines, of two sources of cur-
f

rent for suid lines at the central office, means
whereby energy from one of ssid sources

mey be normaily maintained on all of said
lines, and further means when two iines are
placed in condition for conversafion whereby
one of said lines will receive teliing current

| é}Iﬂ‘}T from ones of aaict S@tl”méﬁ, &ndwh@i‘@by

the other of said hines will receive its snergy

11, In » ielsphone sysiem of the central
energy type, the combivastion with s plu-

40

NN
1) |

ondy from the other source, substantiaily as-

desceribed. o |

Signed by me st Chicago, county of Cook,
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