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Qu all whom it fma;y concern: |

Be it known that 1, _E.“iAI{I{""" G VVDBSTER a
- citizen of the Umted Stﬂ,te,:, aIId a I*LSIdent,L o
of Chicago, Cook county, .‘-md State of T1li-

Nols, hav

ication.
My invention relates to- ceIItI*al battery

systems in which subscribers’ ‘lines “extend’
from sub-stations to an exch ange, aIId are |

| Fig.
ratus, the said connecting apparatus- Includ- |
INg 4 SUpPervisory swnal or signals, which
are controlled throu Gh the m‘mlpumtmns of
and ‘the actuation of the sub-
of
this chfu'acter have been devised -in which
the supervisory signal is a.small incandes- |
cent lamp, 1ts cII'eIIIt being controlled. by a |
di; fe%*entILIl ly wound relay havmg itstwo | -
windings included inthe two talking sti‘ands_.,.
In such systems 1t 1s | .
- necessary ih..It the line wire leading from |
one side of the central b‘ﬂ:tel‘y be. IIOI"mally]
~conneeted to ground through a contact asso-
ciated with the. %‘llDEaCl‘lbLI‘ g hgok SWIICh the
automatwally] :
_ bI"oIIeII when the Ielephone 1s-taken Hfor con- | :

‘there associated with cord cannectmo appa-

the operﬂ tor,

seriber’s h@(}k switch- ]omtly System

- of the 001{:1 cireuit.

oround conneetion bemcrﬁ

ersatien. - In other. Systems which have

gone into. use, the - use of a ground at the
51;.-;1’5101’1 18 .4 vmded Ly using two-
relays, one-for each of the talking Strands’f
In such systems  the
Superwmry gwml is in a local circuit con-

*-aub‘SCI'ibel“

of the cord circuit.

trolled by:the joint-action: of the two relays.

The object of my invention is to provide
11‘*8 ns by Whl@h the: 0101111(1 at the subscrlb 1
station 1s Ienderud Iumeuessa,ry, and Lo
apparatus
Thas 18 ace: nnnhshed by Q%secmtme ‘with the-|
cord cireuit a I*elay having contacts which
(besldes the
ormal OIIe) (,OIltIollmg the local circuit of
Relays of this type | ra
are characterized by having two- armatures
o tension adjustment, or having |
twoar maiurm one bemﬂ of greater maﬂnetlc_
or hwma a
mwle armature arranged to agsume. two op—-‘---'
erative positions, (as (:Lstmgmshed from 'its |
detﬂrmmed by the ‘degree
of- ener“m&tmn o1 the I'eLIy maﬂnet, ﬁnd I

er's.

%impth the cord connecting

have two  eperative DosrtIOIIs
‘Ibe supervisory signal.
with spring

permeability - than the ﬂtllel

mvented certain new and useful
Impmvmnemt& in Tel ephone—-- .Ichange Sys-
tems, of-which the following i1s a - Tull, clear,
coneise, and exact descmpmon I'eIeI’eIIce be--,: |
ing ‘had to -the ‘accompanying - dr :;Iwmgs,";
19 iOI*mIIIv a part of this speci lay contacts.

position of the relay contacts.

the- CUL-Off relay
_.1(1}7 1

by Strands 20 and 21 and cmmenser' |
tlIe-...plug_SleeVeS 22———-23 by strands 2-4:—;—25.

do not W’ISh to hnnt myself to a,ny partlcular

‘construction in such a relay.
In the &ccm‘npanymo drawings, illustrat-
| inga preferred form of my: IIIveII'tIOII I have
-shown dlagIaInIlla,tlclely,mIn Ifigure 1, two
-r_COIIIplete line circuits of the three wire type_
-_-111 association ‘with cord connecting appa-
vbus utilizing the special ‘relay, and indi-

eatmo the: two operatwe positions o1 the re-
Fio.

diagram. of a well known two wire 11116 CIr-

‘cuit using a line relay and a_cut-off relay.
4 is that of a two wire line circuit in

70

which theline and cut-off relays are replaced
by a single relay, and Fig. 5 shows diagram-

| InaLIealIy cord’ connectmn appamtus adapt-
| ed -for -association -with eItheI' line circuit,
thus-illustrating two modifications of my in-
'_'VeIItIOII
arrangement of one type of cord Iehy which
may be used In my invention.. = |
Similar- chameters refer to C(}ll‘e‘:“ip()"ldlllﬂ -

Fig.- 6 illustrates the mechanical

pa wts inthe various dmwnms
Referrmﬂ to K1 1g. 1 -the subsm Iber's
tions A

prising - a -transmitter #, an induction coil ¢
aIId receiver 7 in g circuit whieh stands nor-

rally open at the hook switch 4, the bell b

tand condenser ¢ being -in - cn*cmt vrith - the
line when- the hook | SWItch 1s -depressed.
and 2 of
‘the line extend to the central oﬁﬁice and are
| there connected :to the jacks 7-—7: Iimb 1
-bemﬂ‘ also carried thrmwh contacts ‘3%10 of
5, and the winding of re-

,:to. the actwe side of the central bat-

Under I'Icrmal conditions. hmbs

tery 12 and limb 2 is carried through con-

taet 4 of the cut- off relay to the omund or
‘return side: of battew 12. The Wlndlno of
the cnt-off. I'elay 5 is of comparatively hIOL.
resistance and is Interposed between the test
‘pieces or thimbles 6—6 of the jacks, and the
.-gmund G and the thimbles 6—6 are so ar-

anged that upon the insertion of a plug

;Into a line jack an eleetrical connection is

e%tabhshed between the thimbles 6 and sleeve

~springs 9 of the jacks associated with the
e,

‘The cord connecting appara atus -
¢ludes an answering plug 16 and a calling

9 indicates the mnor nml_
I‘Iﬂ- 318 a

sta-
and B are promded with the usual
g,apparatus adapted preferably for use with
a central source of current supply and-com-
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- be explained later. The supervisory relay 34

15

arranged and adjusted that when energized
to a limted extent contact 44 will enga
~contact 45, but contact 45 will still remain
I engagement with contact 486.
48~—49 of this relay will also be brought !
1nto engagement when the relay is partially
‘energized. When either relay is energized

20

25

respectively.

~from 1ts hook switch completing a circuit of

30

by disconnecting line relay 11, extinguishing

40

lay 84, causing the complete actuation of the
- as shown in the drawing. After ascertain-

- ing the hne desired for connection

to thimble 6. Contacts 48—49 of the calling
supervisory relay 41 stand normally open in

50

tested 1s busy, current will flow from the

o

I

the ground. or office return, producing a
click in the receiver, in the well known man-

£
¥

visory relay 34 is associated with the answer-
1ng plug and controls the circuit of the su-

contact 39, the normal position of this relay

usual manner. Upon the insertion of the
~answering plug 16, current flows from bat-
tery 12 through winding 35 of relay 34 and
- thence through the winding of cut-o

“hearing no click inserts her plug into the

=

and condenser 27; and the usual listening-in -
lkey 28, ringing key 32, calling generator 33
and operator’s set 29 are provided. A super-

pervisory signal lamp 40; and the super-
visory relay 41 is associated with the call-
g plug. 17 and controls the circuit of su-
pervisory lamp 47 as well as certain connec-
tions concerned in the busy test, which will

15 so. adjusted that when energized to a lim-
ited extent contact 37 will engage contact 38,
but will not bring it out of engagement with
being indicated in Fig. 2. Relay 41 is so
e

&

Contacts

to a greater extent the contacts 38—39 or
40—46 will be separated by the further
movement of the armature contact 37 or 44
- Subscriber A in calling moves his receiver

relay 11 and lighting the lamp 14 in the

relay
9, causing the actuation of relay 5 and there-

the lamp 14, and removing the normal
ground of the Jine at contact 4. At the same
time current is supplied to the subscriber’s
instrument through windings 85—36 of re-

relay 84 and leaving the lamp 40 unlighted,

(1n this
case that of subscriber B) the operator tests
10 the usual manner by touching the tip 19

orcer that a test of a busy line may not Pro-
cluce an excessive click in the receivers of the
connected subscribers. In case the line

thimble of the line tested through tip 19,
strand 21, the operator’s receiver and induc-
tion coil winding and impedance coil 31 to

ner. In case the line 1s idle the operator
jack and rings the subscriber, the current
trom generator 33 serving to energize relay
H at this time. Upon the restoration of the

ringing key a circuit is completed from bat-

E tery 12 through winding 43, strand 25, plug |

sleeve 23, thimble 6 and relay 5, causing the |

Ime cireuit of Fig. 8 and when assoclated

gage, tht

93(5,‘512

continued energization of relay 5. On ac-
count, however, of the comparatively high
resistance of this circuit and of the arrange-

ment and adjustiment of relay 41 the current

which now flows through winding 43 is only
sutlicient to partially cnergize rvelay 41,
bringing its contacts into tlie relation indi-
cated 1 the drawing. The engagement of
contacts 48 and 49 serves to short circuit
contacts 50 of the listening-in key 28, so
that 1 case the operator listens in on the
connection after ringing, the winding 49
will not be disconnected as it is during the
making of a busy test. The engagement of
contacts 44-—45 completes the cireuit of lamp
47 causing 1its 1llumination. When sub-
scriber B removes his receiver in answering,
the circuit thus completed is of compara-
tively low resistance and includes both wind-
ings of relay 41; the relay is thus completely g5
energized and the circuit of lamp 47 opened
at contacts 45—46. When a subscriber re-
places his recerver after conversation, cur-
rent ceases to flow through line himbs 1—2
and relay winding 36 or 42 and the contacts
return to thelr intermediate position, com-
pleting the circuit of the associated super-
visory signal as shown in the case of relay
41. Both lamps when lighted constitute a
signal for disconnection and upon the re-
moval of both plugs all parts asswme their
normal condition.

in INg. 3 1s 1llustrated a line circuit dif-
tering from that of Ifig. 1 in that the bell 0
and condenser ¢ are mm a permanent bridge :¢
of the lime at the sub-station, and the jacks

7 S

L]
(>

¥

pieces.

7 7 at the exchange have but two contact

the thimbles 5757 of the jacks

serve normally as testing terminals for the

line, but when the line is switched for con-
versation they also constitute connection ter-
minals for the sleeve side of the line.

i1g. 5 indicates a modification of the cord
civcult of ifig. 1 adapted for use with the

A

frod

110
with this line circuit presents a modification
of my invention, the operation of the struc-
ture thus mndicated being as follows: The
subscriber calls in the usual manner by re-
moving his receiver and thus closing a cir-
cuit o1 battery C through line relay 11 light-
g the calling signal lamp 14, On the in-
sertion of answering plug 16 the relay 51 is
energized by a current from battery C” flow-
ing through winding 35 of relay 34, plug
and jack contact 22—357 and the winding of
relay 51 to the return side of the battery.
This energizes relay 51 causing the contacts
52—53 and 55—56 to become separated, thus
removing the normal connections of the line
with relay 11 and battery C. The actuation
t the relay 51 causes contacts 54—155 to en-
s completing u second circuit from
contact 57 of the jack through limbs 1 and
2 of the line and winding 36 of relay 34,

11
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1.0

~through plug

30

the:

o -lhrmwh w**ndme* 70:0f 1‘@1‘137
20

Lusmo the COH’l}_A@t@ eneralzatlon of relay

34 end preventing the 11111111111et1011 of lam
40, as was deecnbed with -regard to Pig. 1

The calling SUPETVISOry | relev 69 is 81111113,];'
to irelay 84 differing. in- this Tespect from .
calling :.-LIPBI‘YISOI‘}T I'ehy 41 of Hi1g. 1.

The opsrator:tests, plugsin and rings msthe
-~ usual imanner.

1R -

Buring the actuatmn of the
11110111

ance 2. The:cireuit of the ringing gener-
ator 33 is from:the sground or b{...,ttery return

through the- common ecircuits of 0a,ttery

to.gr ound. Upon the restoration of:the ring- |
51 1s ‘energized by current
69, but as in
the evetem of I‘lﬂ 1 :this current bemo rela- | i
Wely weak as compared with ‘that Whleh:._
flows when the circuit of the line limbs is-
~ closed at the sub-station, the rehy 69 is only
~ energized to:a limited ex:tent causing only:
25

ing key relay

the engagement of contacts 44—4 5,thus clos- |
1ng: the elremt of lamp 47, causing 1ts illumi- |
When -the subserlber answers -an |

uauon
mereesed current now flows. thr(mﬂ‘h wind-

to -separa te contacts 40.:*:
the l‘lmp

the Jow. J:eelste,llce elreult tﬂrmw'h the Tine

35

_. 45

60

tent. omy
mediate *:}esm{m

"1‘1mp

limbs 4
the 1“‘&“? 18 hentenermzed to a 11m1ted eX-

meﬂ condition shown in the arawing.

When the cord circuit of Fig. 5 is- esso-“
ciated -with -the line cireuit 111115tmted in:
Fig. 4 the operation of the’ cord circuit ap- |
-pﬂ.mtue 18 ~subst entlelly t]ne same ‘as when

~ The Tine. ‘elreult,

2 Seouered with Fig.

cireuit of battery

1ited extent -and . .only . fwtuetes

bringing it-into engagement with contact 62, [ '

tlweueh Lunp 1~L “ﬁTthh 1neludee eonte,ets_'

thus completing. -

a -circuit - of ~battery

Xkey, relay 51 is energized by: current
from bettery C? ﬁowmo thmugh the resist-

| and ]‘LGI{ contact 19—56, lme-'_
- _]mﬂ)e 2————1 1"ehy contacts 55—54, plub and | o
jacic contacts 7238, resistance 72 end thence

Oe o

and “winding ‘86 or ‘71 bemo broken,'

wmd its cont eete assume the 11'1ter-5_'

Wﬁndmo 60 of thls 1‘e1‘w 18 e:f com-'
para twely 111011 efﬁelency md resmtmce

however, 18 one 1n WlllCh 2 single rehy 58 1S_” '
“associated with the line: mstead of the two |
saparate relays 51 and 11 of Tig. 8. This
-1eLw 58 has an ener 21zing wn"idme' 09 or | -3
{-empf,.teiwely Jow eﬂ‘ieleneyﬁ and when the | s
(U 1s-closed: therethrou'c)h_
(as when the eubecmber removes:his receiver
from-the switch hook) the circuit being com-
- pleted ‘through contacts 6568, hmbs 192
- and contacts 67——64: tothe return side of the-
~ battery, the 1"emy is-only energized to a lim-

contact 61, | winding or by current through an ‘additional

-'wmdmﬂ tﬂe rm._ml mm*ement of the armature
| tfekeS plﬂ(‘

_ enoaﬂement with the contact of -spring 39.
* While I have indicated :in Figs. 1 and 5

two windings for-the: cord relay 1t is obvious
130

L

| _eerlb ed.
manner

‘Wheﬂ a cemlectuw pluo as 16 is inserted ,

pf._ “a circuit thus’ bemo eempleted from battery

. | ¢ through Wmdmo 35 of relay 34, plug and
Jack eent‘wts 99---e( and W-’llldlllﬁ' 60 to
ground,
.oreetel extent and causes the eepwatlon of
. -‘-eentects 67— 6601, thuerepemnn the circuit

of lamp 14-and 1e1110v1110 the normal ground
~from lime limb 2,:and: also causes the separa-
tion of. contacts 65—
| 'winding 59 from line limb 1.
, | energization of the relay also brmgs 1nto
': enhagement contacts 63—67

“a-direct connection from
-11 mb 2 of the line.

relay 58 is then enerm?ed to a

68, ‘thus dlsconnectmw

, thus completing
.;u:'k: contact 57 to

- When the ClI‘CUlt

1e eleeed at the-sub-station:the increased flow
of current through winding 35 of reley
cand also thr euOh Wmdmo 36, causes -the
‘greater enerel?etlen ox the - 1*e1ey 34 to sepa-
V. Tme contact 38H-39 thus extinguishing the
: e,mp
the circuit completed through winding 70 of
relay 69 and winding 60 of relay 1)8 being
ot comparatively hwu resistance, rehy
ing 70 and through winding 71 of 1*e1f1;y 69, | is only partlelly energized, while relay 58
_'eausmg a Greeter' enermzetmn which servesjf:f .
46, -extinguishing
When- either- subscmber hast up, .

34

“When: pluggmw 1n to:call a subscriber

69

1S completely eetuated as ‘previously de-

While ringing, the relay 58 is com-

flowing through:resistance 72 and winding 60.
~Fig. 6 1ndlcfttee the mechanical errange-

-ment of one: type of rélay corresponding:to
that indicated as relay 84 or relay 69. The

armature ¢ resting upon the knife edge d is

| held in place by the pin and nut 77, and 1S
shown in its normal -position.
‘15~ a continudtion of the relay core.

‘The pmee 76

springs 37-—38—39 LO““I‘eSf()Hd to the simi-
larly numbered contacts of relay 34; spring

37 normally rests upon the shoulder of the
_umeleting piece 75; when ‘the relay is par-

trally-energized the a ‘mature « is euﬁmently
attracted: to the pole piece f to bring spring
37 -into .engagement with the eont'let of

| prmﬂ 38, but the tension of spring 38 1s
'S0 ftd]uetee by screw 78 or by other ebmoue

meene that - 111% hnuted ener Glécltl()ll of the

relay magnetis not sufficient to cause a fur-
ther movement of 'its armature.
relay is energized to a greater extent . as by
an. 1110reased flow of current through 1ts

“TWhen the

thereby raising spring 88

thet wmdmg 35 43 or 70 mey be -of sufli-

The e‘reater |

“Ef the: eub station ¢ircuit
1s open at this time relay 34 is:energized to
a limited extent only, eompletmﬂ the -cit-
cuit. ot Lunp 40 through contacts 37—3865—39,
causing ‘its 11111}:111113,{:1011

The o
110

ut of

70

80

90

95

“The test ‘is secured in the usual
, plug ‘tip 19 -and jack contact 57
being of the same potential as long as no

, ,_connectwn exists ‘with -a jack :of the line -
tested.
| pletely ‘actuated by eurrent of ‘battery
‘causing the illumination |
~of the Lmlp 40 or 47 eseeemted therewith.
Both lamps when lighted constitute the sig--
40 nal for d:Le(“:eﬂ1'}Lec:i.1(mj and- upon the remevel
of the plugs-all- apparatus assumes: the nor f-'

100

o
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20

95

clent energizing capacity to cause the re-
quired increase in energization of its re-
spective magnet when the corresponding
line circuit is closed and that the presence of
the supplementary windings 86, 42 and 71
upon the same cores as windings 85, 43 and
70 respectively, is not essential to the opera-

tion of my invention; the requirement being

merely that the windings, which are in-

cluded on said cores, shall be sufficient to

secure the intermediate and final positions
of the armatures or contacts associated

therewith.

To recapitulate I have indicated in the
various drawings structures in which the in-
sertion of a plug into the jack of an idle line
causes the supervisory relay associated
therewith to be energized to a himited extent
to complete the circuit of its supervisory
signal, and in which the completion of the
circuit through the line limbs causes a

- greater energization of the supervisory re-

lay to again efface the signal. =~

‘Where the term, “ operative earth connec-
tion 7, 1s used in the following claims, it is
to be understood as meaning a ground or

- third conductor connection, required for the

30

'35

40

45

50

55

60

65

batteries.”
- Wherever in

proper operation of the supervisory signal.
While I have indicated in Figs. 3, 4 and
o separate batteries C—C’—C? it will be

obvious to those skilled in the art that these
‘may be one and the same battery: also that

the various grounds shown indicate the re-
turn side of the central office battery or
the following claims I have
referred to “the non use ” of a line, it is to
be understood that I am referring to that
condition in which the telephone of the as-
sociated line is not in use, rather than to
the condition of a connection being estab-
lished with said line at the central office.

Wherever in the following claims I vefer
to © the use ” of a line, it is to be understood
that I am referring to the conversational
circuit being established. '

It will be understood that although T
have 1llustrated a cord circuit directly unit-

g two subscribers’ circuits without any in-

termediate or trunk connecting link, yet my
ivention is not limited to such a direct con-
nection between subscribers in a single
switchboard or in the same central office.
“Wherever in the following claims I refer
to a telephone line, it will be understood
that said term is not limited to a line ex-

tending from a subscriber’s station and ter-

minating at a central office. o

It will also be obvious to those skilled in
the art that my invention is not confined in
its application to switch board systems of
the character illustrated in the drawings,
but that it may be applied to and utilized
in other telephone exchange systems and in

o signaling systems in general, and I there-

_—

980,512

fore do not limit myself to the precise struc-

tures or circuit arrangements illustrated in

the accompanying drawings but '
I claim:

1. A telephone exchange system including

telephone lines extending to a central office,

call signals associated with said lines and

adapted to be operated by current over said
lines, line conductors for extending said tele-

phone lines to the switchboard, link circuits

at said switchboard for uniting said lines
for conversation, spring jacks for said lines,
each provided with three contact pieces, two

connected with their associated line conduc-

tors and the third connected with a third

‘conductor normally disconnected from said

line conductors, connecting plugs each pro-
vided with two contact pieces, adapted, when
iserted into a spring jack, to connect one of
sald line conductors with one strand of its
assoclated link circuit, and to connect the

other lime conductor with the other strand of

1ts link circuit and with said third conduc-
tor, a source of current associated with said
hink civcuit and having its two poles con-
nected respectively with the two strands of

said bnk circuit to furnish current over the

metallic circuit of said line, a relay magnet
winding included in a relatively high re-
sistance connection extending between said
third conductor and a return conductor
maintained at a potential different from that
pole of the source of current connected with
said third conductor when a link circuit is
connected with the line conductors, whereby
sald relay magnet will be energized to de-
stroy the substation control of its associated
line signal, a supervisory signal, and a unit-
ary supervisory magnet for exercising sole
control over said supervisory signal.

2. A telephone exchange system including
telephone limes extending to a central office,
call signals associated with said lines and
adapted to be operated by current over said
lines, line conductors for extending said
telephone lines to the switchboard, link cir-
cuits at said switchboard for uniting said
Iines for conversation, spring jacks for said
lines, each provided with three contact
pieces, two connected with their associated

line conductors and the third connected with

a third conductor normally disconnected
from said line conductors, connecting plugs

each provided with two contact pieces,
adapted, when inserted into a spring jack, to 1

connect one of said line conductors with one
strand of 1ts associated link circuit, and to
connect the other line conductor with the
other strand of its link circuit and with said
third conductor, a source of current associ-
ated with said link circuit and having its
two poles connected respectively with the
two strands of said link circuit to furnish
current over the metallic circuit of said line,

| a relatively high resistance relay magnet

70

80

0
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net will be enerﬂwed to destroy the substft-f

tion control of 1ts associated line smnal, 3]

10

15

29

40

45
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_. 65

| e:uendmo

qupervwory swna,l, and a unitary supervis-

ory magnet for Lhe[‘(}l&lnﬂ bole control over_.*
said supervisory signal.. .
3. A telephone exchfmoe s jstem 111(:luc11110_'7
telephone lines ezteumne to a central ofﬁce,_;
(.,all signals associated Wlth said lines and
fldm:)ted to be operated b} current over said

1111@@, line colmuctor for

lines for conversation, spring jacks fOr said

lines, each provided with three contact
pieces, two connected with their associated !
Jine conductors and the third connected with |
a third conductor: normally disconnected
Afrom said line conductms, connecting plugs
each provided with two contact = pieces,
“adapted, when inserted into a spring
to connect one of said line wndu(,tors with
one strand of its associated link circuit and
to connect the other line conductor with the
other strand of its link circuit and with said |-
a source of current asso-
ciated with sald link circuit and having its
two poles connected I'esﬂt)ectwely with the |
strands of said link cirenit to furnish
current over the metallic eircuit of said line,

third co: 1duct01

Two

a relay magnet winding included in a rela-

tively thH resistance connection extending
between said third conductor' zmd a return |

conductor maintained at a potential differ-

ent from that pole of the source of current
connected with said thir d conductor when
a4 link cireuit is connected with the line con- | ¢
~ ductors, whereby said relay magnet will be
ener Olzed to destroy the substauon contlol'.
‘a test circuit
~conductor
through a signal producmg device to- the |
.te&tmg wntfwz piece of a plug wher eby when |
sald testing contact piece of the plug is en-
gaged. wrth sald third contact piece of a |
spring jack of a hneﬁ a flow of current will
_1eault through said test circuit: if - another-
plug be 1ns serted into another spring jack of |
- the same line, and whereby, if no connection
exists with said lme,, no test indi C‘lthH will
result, a supervisory signal, and a unitary
supervisory magnet for exermsmﬂ sole con-

of 1ts assoclated Lm 51011.-11

from sald. I‘G‘LLllll

trol over saxd supel‘wsow signal.

4, A telq:umne exchange syﬁtem 1110111(:11110.' !
telephone lines theﬂdlﬂﬂ to a central ofﬁce,,
~call signals associated | Wlth said lines and
'adapted to be operated by current over said
line conductors for extending Emcl_
_ telephone lines to the switchboard, link cir-
cutts at Sdld SW:Ltchboard for umtmcr sam. | tlvelv ]11011 1*@51std11ce connectmn extending

lines,

pieces;

third conductor,

jacky

pleces, two connected with their

iy

lmes

a third conductor normally disconnected

with

two Strands of said link circuit to furnish
current over the metallic circuat of said line,

a relatively high resistance relay magaet-
1 connected between said third conductor and
| a return conductor maintained at a potentml
U different from that pole of the source oi -
current connected Wlt‘l said third conductor

when a hnk circuit is connected with the line

conductors, whereby said relay magnet will
“be e11er01zed to destroy the substatmn con-
“trol of its associated: lme signal, a test circuit
extending
‘through a signal pmducmg device to the
testmo contact piece of a plug whereby,

from retarn conductor

sard -

when said testing contact piece of the plu@
1S engfwed with said third contact piece ot
a spring jack of a line, a flow of current will
result through said test circuat 1f another

plug be inserted into another spring jack of
‘the same line, and whereby, if no connection
- exists with sald lme, no test indication will
result; a supervisory signal, and a umtary
supervisory magnet for eaermsmg sole con-

tml over said %uperwsory signal.

5. A telephone exchange system including’
i_teleuhone lines extendmn to a central oﬂir'e, |

call srgmals assoclated W1th sald lmes and

aday sted to be operated by current over said

111165, line conductors for extending said
telephene Hnes to the switchboard, lmh clr-

‘cuits at said switchboard for uniting said

lines for conversation, spring jacks for said
lines, each provlded with three confact

line conductors and the third connected with
a third conductor normally disconnected

from said line conductors, connecting plugs

each provided with two ‘contact pmce&j

, __.fuhpied when inserted into a spring jacik, to
connect one of said line conductors with one
strand of its associated link cirenit, and to

connect the other line 'conductm with the

other strand of its link ecircuit and with

said third conductor, a source of curr ent as-

sociated with said ]mk circuit and having
its two poles connected 1espect1ve]v with tht,_
 two strands of said link ecireuit to furnish
current over the metallic circuit of said line,

a relay magnet winding included in a re 1&--

coniiccted between sqml thlrd condmtor and ! hnes forf COIwersatmn, spring jacks for said
~a return conductor maintained at a poten-
- tial different from that polé of the soutce |
of current comnnected with said third con-
ductor when a link circuit is connected with

“the line conductors, whereby said relay mag- | from said line conductors, connecting pluon' '

each 'provided with two contact pieces,
‘adapted, when inserted into a spring jack,
to connect: one of said line conductors
one strand of Its associated link circuit, and
[ to connect the other line conductor with the
other strand of its link circuit and with said
a source of current asso--
ciated with said link circuit and having its
| two poles connected respectively with the
extendmﬂ Sald 1
‘telephone lines to the Swnchbmrd 111113: cir-
cuits at sald switchboard for umtmo said |

‘éach provided with three contact
two econnected with their associated
lhine conductors and the third connected with
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20

A

between said third conductor and & return ! tor through a

conductor maintained at a potential differ-

ent from that pole of the source of current

connected with said third conductor when a
link circuit is connected with the line con.
ductors, whereby said relay magiet will be
energized to destroy the substation control
of 1ts associated line signal, a test circuit ex-
tending from said return conductor through

a signal produeing device to the testing con-
tact piece of a plug whereby, when said test-
g contact piece of the
‘with said third contact plece of a Spring
Jack of a line, a flow

plug 1s engaged

of current will result
through said test circuit if another plug be
inserted into another spring jack of the same
line, and whereby, if no connection exists

‘with said line, no test indication will result,

a winding of a signal controlling electro-
magnet asscclated with said link eireuit and

adapted to be included in circuit with said

source oi current and with said relatively
high resistance connection when said link
circuit is connected with the line, whereby
sald signal controlling electromagnet 1s
caused to display its signal and a second

- winding on said electromagnet under the

the effacement of said

30

35

through said second windin

control of the substation switch for causing
' ac _ signal by causing a
flow of current over the line cireuit and
6. A telephone exchange system 1mcluding
telephone lines extending to a central office,
call signals associated with said lines and
adapted to be operated by current over said
hines, line conductors for extending said tele-
phone lines to the switchboard, link circuits

by

at said sﬁ-*itchboard;. for uniting said lines

- for conversation, spring jacks for said lines,

45

9 each provided with three contact pieces, two

connected. with their associated line con-
ductors and the third connected with a third
conductor nermally disconnected from said
line conductors, connecting plugs each pro-
vided with two contact pieces, adapted,
when 1nserted into a spring jack, to connect
one of said line conductors with one strand
of its associated link circuit, and to connect

 the other line conductor with the other

50

strand of its link circuit and with said third
conductor, a source of current associated
with said link circuit and having its two

- poles connected respectively with the two

5o

60

65

strands of said link circuit to furnish cur-
rent over the metallic circuit of said line, a
relatively high resistance relay magnet con-

‘nected between said third conductor and a

return conductor maintained at a potential
different from that pole of the source of
current connected with said third conductor
when a link circuit is connected with the
line conductors, whereby said relay magnet
will be energized to destroy the substation

control of its associated line signal, a test
circuit extending from said return conduec- |

S Sprin 'y
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4 signal producing device {o
the testing contact piece of a plug, wherehy,

when said testing contact piece of the phige

1s engaged with said third contact plece of
a spring jack of a line, a flow of current will
result through said test circuit if another
plug be inserted into another spring jack of
the same line, and whereby, if no connection
exists with said line, no fest indieation will
result, a winding of a signal controlling
electromagnet associated with said link cir.
cuit and adapted to be included in circuit
with said source of current and with said
relatively high resistance relay magnet when
sald link circuit is connected with the line,
whereby said signal controlling electromag-
net 1s caused to display its signal, and a
second winding on said electromagnet under
the control of the substation switeh for caus-
ing the effacement of said signal by causing
a tlow of current over the line cireuit and
through said second winding.

(. A telephone exchange system mcluding
telephone lies extending to a central oflice,
all signals associated with said lines and

adapted to be operated by current over said

ines, line conductors for extending said
telephone lines to the switchboard, link cir-
cuits at said switchboard for uniting said

lines for conversation, spring jacks for said

Imes, each provided with three contact
preces, two connected with their associated
Ime conductors and the third connected
with a third conductor normally discon-
nected from said line conductors, connecting
plugs each provided with two contact pleces,
adapted, when inserted into a spring jack,
to connect one of said line conductors with
one strand of its associated link eircuit, and
to connect the other line conductor with the
other strand of its link circuit and with said
third conductor, a source of current associ-
ated with said link circuit and having its
two poles connected respectively with the
two strands of said link circuit to furnish
current over the metallic circuit of said line,

a relay magnet winding included in a rela-

tively high resistance connection extending
between said third conductor and a return
conductor maintained at a potential dif-
terent from that pole of the source of cur-
rent connected with said third conductor
when a link circuit is connected with the
line conductors, whereby said relay magnet
will be energized to destroy the substation
control of 1its associated line signal, a test
circuit extending from said return con-
ductor through a signal producing device
to the testing contact piece of a plug, where-
by, when said testing contact piece of the
plug .1s engaged with said third econtact
piece of a spring jack of a line, a flow of
current will result through said test cirenit
if another plug be inserted into another

Jack of the same Iine, and whereby,
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- 8. A télephone exchange system-including -
telephone lines extending to a central office,
~call -signals associated ~with said dines and
adapted to be operated by current over said .
liries, line conductors for extending said
‘telephone lines to the switehboard, link cir-
cuits at said -switchboard  for ‘uniting sald
~ lines for conversation, spring jacks for said

" lines, cach provided -with :three contact
pleces, two counected with their “associated -

net. connected between said third conductor
and a return conductor maintained at a po-
tential different from-that-pole of the source
- of current conneeted with said third con-
duetor when:a link cirenit 1s connected with
the line conductors, whereby said relay mag-
"~ net will ‘be energized to destroy the sub--
 gtation control of its associated line si onal,
a test -circuit extending from said return-
conductor-through a signal producing device
to the testing:contact piece of a plug, where-.
by, when said testing contact piece of the
is engaged with said third contact
piece of a spring jack of a line, a flow of
current will result through said test circuit
if another plug be inserted into .another |
spring jack of the same line, and whereby,
it no connection exists with .said line, no
test indication will result, @ relay svinding |
“associated with saidlink circuit and adapted
to be included in circuit swith said source
~of current and with said relatively high

plug.

resistance relay magnet when said link cir-

cuit is connected with a line, a signal assocl-
ated with said relay . winding and caused to
s operate by the energization of said: relay

Jine conductors and the third connected with |

‘a ‘third .conductor normally disconnected

from -¢aid line conductors, -connecting plugs
“each provided with two contact pleces,.

adapted, when ‘inserted into a spring. jack,
to connect one of said line conductors with
one strand of its associated link circuit, and |
to connect the other line conductor with the |
other strand of its link cirenit and -with said
third conductor, a source of current associ- |
ated with said link circuit -and having its
‘two poles connected respectively with the |
two strands of said link circuit to furnish
current -over the metallic' cireult of said
line, a relatively high resistance relay mag-

cuit to display said line signal, a ]
said line having two tallking contacts corre-

1f no econneection exists with-said line, no.test | -w inding over.said-circuit.and.a second wind-
indieation will vesult, a relay winding asso- {
ciated with -said bnk circuit and adapted to
" be ‘included in -circuit with 'said source of
current and with said rélatively high re--|
- gistanee connection when said link cireuit 1s
connected with a line, a signal associated
 with said relay winding and. caused to oper- |
ate-by the energization of said relay winding |-
over said circuit and .a second winding on .
‘said vélay for causing the ¢ffacement of said
signal by a flow of current over ‘the line |
circuit under ‘the control of .the substation

0. A telephone exchange-system compris-

ihg a two-limb telephone line, a jack for
Sﬂld 1111‘_8 l‘_.-hﬁ-.Vﬂ'lg " tﬁr()tﬂll{lng contacts corre-

spending to the line limbs and & third con-

“tact novmally disconnected irom the other
“two contacts,-a codperating plug having two
‘dontacts, one-to engage a talking contact of
said jack and the other to engage the other
| two jack contacts whenever said plug is n
position in said jack, a link-eircuit having
talking strands -terininating in said plug

contacts, a line relay, means normally con-

trolled over said line to actuate said lne ve-
Iay, means for disconnecting said lme relay

from the line to destroy said control by the

completion of a circuit through one of said

plug contacts, one of said talking strands
and the third contact of said ]
wisory signal, and a unitary supervisory re-
lay for sclely controlling said supervisory.
sional, associated with said link-cireuit.

ack, a super-

10. A telephone exchange system compris-

ing a telephone line extending in two limbs
£pom a substation to.the exchange, a line sig-
nal at the exchange, a line relay and a sonrce
o1 enrrent normally in cireunit with said line,

means at the substation for closing said cir-

*

gsponding to the line limbs and a third con-
tact normally disconnected from the other
two contacts, a cut-off relay for destroying
“thenormal contrsl of said hine signal, a con-
nection from said third. contact of said jack
through said cut-o
| source of current, a cotperating plug having
“two contacts, one to engage a talking contact
of said jack and the other to engage the

 relay to one pole of said

other:two jack contacts whenever said plug
is in position in said jack, a link-circuit hav-
ing two talking strands terminating 1n said
plug contacts, a.connection from that plug
-contact which is adapted to-engage the third
| Jack contact, to that pole of said source of

“current opposite that to which said cat-off 1
relay is connected, a supervisory signal, and
a unitary supervisory relay for solely con-
trolling 'said supervisory signal, associated

with said link-cireuit. - | A

11. A telephone exchange system compris-

| ing a telephone line extending in two limbs
from a substation to the exchange, a source -
:of -current, a line signal, a- line relay nor-
| mally connected between .cne limb of said
line. and one pole of said source, a normal 2=
| connection between the other limb of said
| line and the other pole of said source, means -
| at .the substation for conductively uniting
.said limbs normally to actuate said line re-

lay to display said line signal, a jack for

ing on said relay for causing the effacement
| of said signal by a flow:of current over.the
line cireuit under the control of the sub-
station switeh. . R
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sald line having tip and sleeve talking con-
tacts and an extra sleeve contact normally

~ discennected from the other two contacts, a

~cut-off relay for destroying the normal sub-

10

station control of said line signal, a connec-
tion from said extra sleeve contact of said
Jack through said cut-off relay to one pole of

said source of current, a cooperating plug

having a tip contact for engaging the tip
contact or said jack and a sleeve contact for
engaging the two sleeve contacts of said jack

- whenever said plug is in position in said

&*

Jack, a Iink- circuit having two talking

_ strands terminating in said plug contacts, a

15

- visory relay for solely controlling said

20

connected.
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disconnected from the other two
cut-off relay for destroying the normal sub-
station control of said line signal, a connec-

supervisory signal, and a unitary super-
' super-
visory signal having a winding connected
between the sleeve side of said Iink-circuit
and that pole of the source of current OPPO-
site to that to which said cut-off relay 1s

12. A telephone exchange system compuris-

ing a telephone line extending in two limbs

from a substation to the exchange, a source

of current, a line signal, a line relay nor-

mally connected between one limb of said
lime and one pole of said source, a normal
connection between the other limb of said
line and the other pole of said source, means
at the substation for conductively uniting
said limbs normally to actuate said line re.
lay to display said line signal, a jack for

-said line having tip and sleeve talking con-

tacts and an extra sleeve contact normally
contacts, a

tion from said extra sleeve contact of sald
jack through said cut-off relay to one pole
ot said source of current, a cooperating plug

having a tip contact for engaging the tip
~contact of said jack and a sleeve contact for

engaging the two sleeve contacts of said jack
whenever said plug is in position in said

Jack, a link-circuit having two tallking

strands terminating in said plug contacts, a

supervisory signal, and a unitary super-

visory relay for solely controlling said super-
visory signal having a winding connected
between the sleeve side of said link-circuit
and that pole of the sowrce of current OpPpo-

site to that in which said cut-off relay is
~connected and a winding connected between
“the tip side of said link-circuit and that pole

of said source to which said cut-off relay is
connected. | |
13. A telephone exchange system compris-

ing a telephone line extending in two limbs
trom a substation to the exchange, a source
of current, a line signal, a line relay nor-

mally connected between one limb of said

line and one pole of said source, a normal
connection between the other limb of said

line and another pole of said source, means

Tl ek o —

k

930,612

at the substation for conductively uniting
said limbs normally to actuate said line re-
lay to display said line signal, a jack for

sald lme having two talling contacts and

an extra contact normally disconnected from
the other two contacts, o cut-off relay for
destroying the normal substation control of
sald line signal, a connection from said extra
contact of said jack throvgh said cut-off
relay to one pole of said source of current, a
cooperating plug having a contact for en-
gaging one talking contact of said jack, and

a second contact for engaging the two other

contacts of said jack whenever said plug is

65

70

79

In position in said jack, a link-circuit hav-

g two talking strands terminating in said
plug contacts, a supervisory signal, and a
unitary supervisory relay for solely con-
trolling said supervisory signal having a
winding connected between the said second
contact of said plug and that pole of the
source of current opposite to that to which
sald cut-off relay is connected.

14, A telephone exchange system compris-
ing a telephone line extending in two limbs
from a substation to the exchange, a source
of current, a line signal, a line relay nor-
mally connected between one limb of said
line and one pole of said source, a normal
connection between the other limb of said
line and the other pole of said source, means
at the substation for conductively uniting
sa1d limbs normally to actuate said line relay
to display said line signal, a jack for said
Iine having two talking contacts and an
extra contact normally disconnected from

the other two contacts, a cut-off relay for de-

stroying the normal substation control of
said line signal, a connection from said extra
contact of said jack through said cut-off
reiay to one pole of said source of current,
a cooperating plug having a contact for
engaging one tallking contact of said jack,

- and a second contact for engaging the twao

other contacts of said jack whenever said
plug 1s in position in said jack, a link-circuit
having two talking strands terminating
said plug contacts, a supervisory sienal, and
a unitary supervisory relay for solely con-
trolling said supervisory signal having a
winding connected between the said second
contact of said plug and that pole of the
source of current opposite to that to which
said cut-off relay is connected and a winding
connected between said first-mentioned con-
tact of said plug and that pole of said source
to which said cut-off relay is connected.

In witness whereof, I hereunto subseribe

| my name this 2nd day of August, A. D. 1904.

HARRY G. WEBSTER.

Witnesses:
Frorexce WickLin,
LUELLA MERRITT.
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It is hereby certitied that in Letters Patent No. 930,512, granted August 10, 1909,

upon the application of Harry G. Wehster, of Chicago, Illinols, for an improvement

- in ““ Telephone-EKxchange Systems,” un ¢rror appears in the printed specification
I' requiring correction. as follows: In line 52, page 8, the word ™ in” should read 7o,
- and that the ;-_-;:iid letters Patent should be read with this correction therein, that the
same may conform to the record of the case in the Patent Ofhice.

Signed aund sealed this 5th day of October, A. D)., 1809
! [SEAL. | C. C. BILLING®,

Acterio Comanisstoner o Patents.
f

Correction in Letters Patent No. 930,512,
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