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UNITED STATES

HARRY G. WEBSTER, OF CHICAGO, ILLINOIS, ASSIGNOR TO MILO G. KELLOGG, OF CHICAGO,
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| TELEPHONE-EXCHANGE SYSTEM.

- No. 830,517,

Specifigation of Letters Patent.

Patented Atug. 10, 1969,

Application filed Jannary 13, 1906. Serial No, 295,985,

To all whow i may concern:

Be it known that I; Harry G. WEBSTER, a
citizen iof the United States, amd resident. of
Chicage, county df Cdek, and State of Illi-
nois, have invented new and wseful, Improwve-
ments in Telephone-Exchange Systems, of
which the fellowing is.a specitication.

The present invention relates to telephone
systems generally, and more particularly to
systems, kmown as ‘“‘twe wire” -telephome
systems, in which the two wires of each tele-
phoene line may be extended through the

multiple. switchboard to the two wires of a

connected telephone line with the. aeccom-

panying advantages of common battery at.

the central offick, .a suitable busy test amil the
usual line and supervisory signals: - In sys-
tems of this type, it is desirable to.keep the
talking cireunit free from separable contacts,
to: employ simple apparatus and to obtain a
positive:action of the parts through a wide

-range:of .conditions met in: installing-the sys-
tern. It ds also of advantage' to have the
transmission current suppliedin bridge.of the
-cord ¢irenit; to have normally.a direet earth
_conmection.on that line lindb asseeiated: with

the testing terinal, and:to Have the:line
bmbs free from low resistance earth connec-
tions- at -the exehange whern calling .o sub-
,s(}rjibelg; P E el
-The:.object of the present ibvention is:ito
provide & novel -organization oficirouits amd
apparatus feraccomplishing these ends.
. 'Thevarieusfeatures of novelty, swith: their
iacoompanying: advantages, will more fully

appear upen reference to she-felloiving de-

tailed desceriptiony: the acoorp snying: o ramw-
ing and theiappehdddiclagms: - o
-+ In-therdrawing; threedifferent-fornis of the

cFigiret 1 ~iHustrates - didgramematically a
Hbwe wire'’:systery constrietéd: in dcoprd-
since-with: the presexit: inydntion, shewing:a
-copper. dhell x&iglf)ﬂt{?:ﬁhe core: ef! the . out-off
relay for zendering the same:nonxinddctive;
Fig: 2 lustaiatés axportionol asimilatisystetn
gm which the: cutioff! velay: ds mendered mon-

induétive - theough:the: ageney 'off a phin-in--
¢ ductive dhunt pheut-ite - windimgs: s Fig: 3

Hlustreates (diagiammabienty lanother: 4Aavio-

wirh* sirsterm 1y whith,:a, diffesent; éond ein-

euit; togetherwith: andndependent seunceifor
auip ply ing: trassinissibncarrent, isemploypell,

 ismd i cwhich thec eutsoff wélay: s mendensd

non-inductive by the use of “‘4win’’ :wimdmg‘s
included in the telephone line dimbs, .-
Referring to Fig. 1, A and B-designate sub-

stations which. are: conniected to the eentral.

office: C by  suiteble telephone . lines. . Ibe
equipment at substation A, which may:-be'of
any préferred type, is:here shown .as eom-
prising a call-bell ¥ in series with & condenser
2, in permanent bridge of the telephome line
limbs 3—4. A second normally epen:bridge,
including ‘the transmitter 5 and the xeeeiér
6, is closed at the contact 7 by the switeh-
hook -8 whenever the réceiver is. remowed
‘therefrom. . At the central office, the: lime
dimbs 3 and 4.are connected to the distribaus-
ing-frame F, from which they are continmed

by the extension condwetors:m, n-to the.won-
tacts:9.and 10 of the usualjacks 1t.. dn:the

extension conductor m, is mchaded the-wwind-
ing of & controlling relay 13 which: i§ prefer-
-ably a-cut-off relay. :The-extension conduié-
tor.m is permanently connected .at tlhe: pr
12 by a branch 14, including:the winding

fa

Jinerelay 15, to-thelive poleof thedbatteny16.

The extension conduetorm is connectad, byia
-conductor17; to-afixed confiaet 18:0f thewelt-

-off relay, which copperates with fie mowahle

«contact 19-to .complete a efrcuit through. s

conductor 20:t0thenegstive poleof theshat--

tery 16. A bridgeqds:comyleted: thnonghi the
call-signal lamp: 21 betwveen the conduetors
1d:and-20 by way.af the! ¢onduetar 22, Jead-
dnig: from: the -eonduetor14i-te: the imomahble

b -
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contact23:of the lingxelay 1.5; theraonduetor

21, connecting the fizerd-Contacts 25 amd26
-of ‘the line and eutioff velays: respectinaly,
:anditheamowable;contiact:27 ofthscut-off ve-
Jay which is: connepted-biywa conductor 2810
the mevable contabt 49 o0y L Tr L
- Nhevequipment! and she conbections thus
far-desertbed with:seferencertd substationnd
:are practically. dupliested dan conmectian.with
‘substation B, andlbhe esirespanding;pastssate
ndicated by simrﬂamptimetﬁ ohiuacteng,
The interconnecting means:at 4lve isntnal

office: eomprises-the indwering-plug 89vwliose

stipipontaet:30:is cennadted; by meanssafdie
wtrends 31l and: 32; tof bhe tip:ent got 37 wof

‘the cnllihgplug.34i egid wheseslebrecantact
isi conmected by strands:36i137. tetsghe
capdlsngiglugs (e

351 3
-legvei contatt: 3% ofiatd )
aindl:condensers:39maud Widane duterpaspd be-

divesn: thiesdirands: 3382 edi B3B3 e
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+ = Tythie -operation of the system, é;parfyf at’

-gelf tothese specific resistandes.

o .
ing”’ n}ala,‘ys, for cdn‘trolling the o_perdtio,n of

the supervisory signals. The relay 41,
whieh is associated with the answering end of

the cord circuit, has one winding 42 included.

in a branch 43 between the strand 31 and a

conductor 44, which is permanently eon-

nected by a conductor 45 to the grounded
side of the battery. The other winding 46 is
included in 'a branch 47 between the other
strand 36 and a conductor 48, which is per-
manently connected by a conductor 49 to the
live pole of the battery 16. The relay con-
tacts 50,51 ahd 52 control a branch 53 between
the conductors 44 and 48, which includes the
signal lamp 54, This branch is normally
open at the eontacts 50 and 51 and may be
closed by the engagement of these contacts,
due to a certain energization of the relay mag-
-net; and again broken between the contacts
51 and 52 by a further energization of the
relay ‘magnet. A second supervisory relay
-55: comprises ‘the winding 56 included in a
branch 57 bétween the strand 32 and the
conductor 44, and the winding 58 included
in’'a branch 59 between the conductor 48
and the strand 37. Its contacts 60, 61
and 62 control a bridge 63 between the
conductors 44 and 48, to cause the display
and effacement of the supervisory-lamp 64
in ‘the saimé manner as that heretofore de-
scribed - in . connection: with the- reldy 41.

-Thee windings of the'supervisory relays are of

relatively: low, resistance as compared with
that- of the line relay 15; for instance, the
former. may have a resistance of one hun-
-dred ‘olims each, and.the latter five hundred
-ohms! Hotwever, I do not wishi to imit my-
_ The ustial
listening-key 65—66 is' employed’ to. close a
bridge, between the -contacts 67. and 68,

-which includes the operator’'s.receiver 69; a
‘conidenser 70 and the-detdndary winding of
-an induction coil 71:: :The operator’s-trans-
‘mitter 72:is included: in: & local. cireuit. with
‘the primary of the induction: ¢oil 71 and- a
Battery'73. - The bridge is‘connected at tlie

0int:732 to the grounded side: of the battery

By “a ¢onductor #3%through-an impédance

‘7885 ‘The ringing-Key 7475 normally "ex-
gages the contacts 76 and 77 to nidintain- the
continuity-of the strands-32 and 37, but' sy

* bedepressed into:engagenient with:the con-

tacts 78:and 79 to ‘closeid,;bridge 80 through
‘the lamp - 81:-and-the calling Fenerator! 82
Which;vi’greferably,\' has - ‘ome- of iits - poles
grounded at 83: i i e

substation A, désiring::to: cofiverse: with:ia

60

‘patty ‘at: substation’ B, remioves his reeceiver
6 so'umto close the bridge ineluding hid trans-

4

 miitter 5 ind recdiver:6; conthet 7 and switch-

tety 16-are/normally’ contibeted, through:the-

65

ince' the epposite poles of the balt-

ektension onductors i, n} to the Hnedimbs
3 nd & the closing of the bridge at the sub-

‘sult over the stran

930,517

rstgition will complete a circuit ,thr(‘)u,gh the

winding of the line relay 15, thereby ener-
gizing 1t sufficiently to bring its contacts 23
and 25 into engagement and complete the
bridge through the signal lamp 21 to cause

its display, as assignal to the operator that a

connection is desired. Upon observing this
signal, the operator will insert the answering
plug 29 into the answering jack of the line

' 3—4 and depress the listening-key 65—66 to

connect her receiver 69 in circuit with the
substation to learn the wishes of the calling
party. The insertion of the plug 29 into'the
jack will complete a circuit through the wind-
ing of the cut-off relay 13 as follows: from

70

75

80

the live pole of the battery 16, through the -

conductor 14; extension conductor m includ-
ing the winding of the cut-off relay 13, jack
contact 10, tip contact 30, strand 31, branch
43 including the winding 42.of the supervi-

sory rélay 41, conductors 44°'and 45 to the.

grounded side: of the battery. The closing
of this .circuit will ehergize the cut-off relay
sufficiently to attract its contacts 19 and 27
to disconnect the line limb 3 and its exten-
sion conductor n from ground and to break
the bridge including the call signal.lamp 21,
thus extinguishing it and removing its con-
trol from the party at the substation. At
the time ‘the plug 29 is first 1nserted in the

jack, a circuit’ will be completed from the

active pole .of the battery 16 through -the
conductorsi49 and 48,.the branch 47 includ-
ing the winding 46 of the supervisory relay
41, strand 36; s%eeiv_e contact 35, jack contact

.9, .conductor-17, cut-off relay contacts'18—19

and conductor 20to thé grounded.side of the
battery. -This circuit will be only momen-
tary, since the energization of the cut-off re-

lay will break:it at -the contacts:18--19.

85

895 .
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When this occurs, the circuit will be com- .-

pleted from thie jack contact'9 to the.groind-
ed side of: the battery, by whay-of the:exten-

_sion conductor x; fine limb 3, the:transmitter

and' receiver: bridge at:the substation; line

10, tip 30;:strand 31, conductor .43 ineluding
the winding. 42 of -the:supervisory relay: 41
and conductors:44:iand 45: . These:circuits
through: the' windings-of the supervisory: re-

110

‘Hinb 4;.extension-conductor m; jack contact .

115

lay 41 will energize it sufficiently to draw the

icontact :51 -out of éngagement with-the. con-
tact: 52: and thereby maintain the signal
lamp 54/dark. - Upon learning that:the call-

ing party-désires a connection with substa-
‘tionn'B; the: o?eratﬁr will-touch the tip 38 of -+

the -gallinig: plug'84:to: one: of ‘the jack coH-

tacts 9" 0 determiné whiether the line is busy

-or idle, :: Tf the:line is: busy; there will be:a

Ppoténtial: at.thejack:contact 9/.above that

120

=
pa o)
ot

of ground,-and a8 :seon: .as: the: tip contactiis -

Howof .current will: re-
ult o 132, combacts 65267 of
the listening-key;:which:is: depressed -at: this

tinae, :‘throughathé Operator’sireeiver 69 and

touched: sgainst i

130




IOBAIELY

: :Atgground;throughtbhe branch 78P. . Thig:will
eausesn ‘‘click’ inthe «aperator's receiver,
which-willindicate toherithefbusy:eondition

+of the-line. :If #he dine is+faund to besidle,

_g-the aperator will insert itheiplug.34 inteione
«of .ithe. jacks 11’, thereéby - clesing +a: cireuwit
through:-the winding:of the cut-offsrelay: 18’
-torcause: it o gttract . itsmownable -contacts
19-and-27" toremove thecontrelof the edll-

10 migndl 217 from:-the subscriber .at substation
Biandto discohnectsthe tinedimb:3 dndrits
“extension conduetor n’frem: grouxid:in the
‘manner: previously deseribed in-connection
‘with the cutoff relay 13, assoecintadwith the

15 Hne - 3--4. The iinseition0f this plug, by
rcompleting the dircuit through the winding
of the cut=off irelay 13’ which: ineludes' the
swinding 56-efithesupervisoryirelayi5b;causes
dthe datiter to. e :suffidiently: energized:'to

20 tbring ‘the :contacts 60—61intorengagemerit,
“thereby ‘completing -the- ciromit through the
-supervisory lamp 64;and causing:its:display.
A thisitime; itheseireuit from the:liveipole: of

the '>battery,-ﬁthr0u%h “the winding b58; 1the

25 sleeve sstrand: -of thecord -circuit,the e
Jdimb i3/, the substationibridge; the dine limb
-4/ the: tip-strand 32, and the winding 56 of
sthe:supervisory relay:to theinegative:pdle: of
the rbattery 16, will ‘not: be :cormpleted. - As

‘30 :soen, hewever, :as 'the :answerihg: party:ire-
+moves-hisirecetver 6 ithe-bridge through:the
'stbstation #will \be- ¢losed. rand- this - direuit
thereby:completed; toseause: the:fartheren-
ergizationrof thexelay: 55 40:drawitsivontdet

3561 ‘out: of engagement-with its contact 62iand

#husbredk thebridge including :the :super-

-wisory amp:64.: “Fhusyduringconversation,
sthesgupervisory-lamps:54 andi64 willizemsain
“dark;idbewo the greatererergizdtion of 4lieir

40 rcontroting relays-4d anid:55;:but tas-soonras
-eithier: party-hangsupahis receiver,the asso-
~cianted-reliy ‘will :bedeénergized sifficienkly

“to sentse its damp to.light. - The dighting:of
both Jampsisd:an

45 -tio theropbrator: tordisconnect thespartiés..
dntthis form-of the dreverition; the: cut«cff
srelayshive asingle energizing winding which,

-1 -eluded. in the tilking sorvénitiwhensthé

- -lines gréconnectell: for iconvdisation. .18
-i50-impedanee wouldsseriouslytitterfere withythe
-Hransmission éfispesch il have provided the,
scores 84 and:84 dihede relays withieapper
ssliels:B5:dnd BH to renderthemineonsndiot-
‘iwe. it@bwiously; - other i wreans - for [accom-

“55 -plishing ‘this result mightreguallywolbbe:sin-
yployed:Fo féekwméii‘é;xrjan&g thhaveshown
sthextelay 13 prioviledrwith saimon:mtitetive
iglranit; 86. :kn/this sparticular sinstanes; the
wwinding-of dhis shuntyiwhichits eonnected ito

60 the vextension:eontuctor imat eppesite sidés
-oftthewintling:ofithesveluy:1 3 hissabsodiatdd
-with itsarsecond winding! 8 whichusincluded

iih thelextemsibhscopdudtormforrthe pirrpese
-sbbelencing the tslophonesdinefor eortverda-
155 tiohal purposes. ol thistipmstanes, flie réluy

4wl wervesasiassignal

Binee -

A 3dsprovittedwithuadingletmovable:contaet
88, aihich: fcaﬁlgenmtesww-itht lthe: cortactsi 89
wnd 90-t0 braek:
slirie Haab-3: emd its extension eonductor nib
mwaryiof the: comductars 17:and-20 anditorbres
-&he bridge incluting the call:signal’lamp 21,
wwhile ‘the wther donnectionsremainhsubstan-
Otially the seameasishowniniBig: 1. - . 0
¢, Inythe formiof thednvention:illugtrated in
Rig. the extension. conductors.am.and-m,
swhichsterminatesinithe jack esntacts 9 and
[10,:shavie. included: ‘therein the. windings::91
and192-of: a-cut<off pelny 93;having ammov-
+ble -eontact 194 which codperates with ia

aected by aiconduetor 17 -to the extension
sgonductorsiniof linmb 3 ofdhe. telephone dine,
itomake; andbreak: the connection:of said
‘ine. dingb- o ground: and. todntersupt. the

sthe:oppesitesend of -the:core+of the welay 93,
:is ‘e imovable scontadt 07 swhicli icoépereates
swith -acfixed ccotitact 298 6o+ short «cirquit the
rwinding :91«of the relay by -way ofsthe «won-

rasbefore;tbetween theipoint 12.and thesdine
Jimb #:and theJivespole:of the battery 16-by
way ofithe conductor 14 :and its:¢ontasts: 23
sand 25 smiilarky wcodperate in thescontrolbf

I hiis particalarform of theinvention

theirdtransmitters 5 anidxeceivers 6arrangéd
n:mormally sopen-bridge. as thefore, butiin
swhich:the'eallzbélls 1;in:series»withsthe con-
selensers:2;are donnected toproundifrom:a

contact 100 which, in the:waseofsubstation
Al visermallyeonnedted tosthe dine inb 4

=normutly conneeted o the line limb-3.: The
sequipment, associbted with theilline:limbs 2/
send-4/; et thesubstetions B
=centril-:dffice; s ssubstentially the'same as

~phomesline 84 and-is-indicated doy rdhmilar
-primed characters. . Atithe eentraloffice; dn
sthisdfotm ol thednvention T-hawve dllustrated
Jaidifferentreordieircuitasrangementdnwhich
ranoindépendent source «f vourrerst,; i such :as

-transmission: gubrent /tosthe connected: rtele-
~phoneilines.  Lh thisrinstance;the answering

{etrands 404 and 1105 o the tipreottaet 106161
ithet callingiplug 307 swhile its sléeveseontact
2108 tereormedted by ithe strands109-and-110
~bor'the sleevegontact 111 ¢f the callingiplug.
JFHeqususl condensers 112 ‘and 113-areinter-

Jthe one hand; anth 169wnl 130 on' theether.
Inrthiseinstande; whie supervisory lamp 34,
-assodinted with the mnswering:iend:-vof athie
-pard civeutt; isrineldded dnvabranth 115 e

igrounded contact-95:and aicontact 96 won-4

bridgeincliiding the:callisignal-lamp 21. : cAt:

suetor:99:.  fThe line relay: 15:4s+econnected,-

the ; tbridge sineluding the signal “lamp 21.0

rand which; in-the ease: of substation 1A% iis

-that - described in scannection withthe tele-

posed:between the :strandsi 104 :and 106son’

stwetmutie live eonductor: 116 and iground, *

the:ground:connection: ofithe

70

5

80

85

‘00

295

ines 3:and 4 aretarranged-forpartydinesand .
slend 40 -the ssubstations A’-~A*which hawve

<100

105

ndB2:and the

110

A1

otheibattery#01; tisemployed for sipplying

nplug-102 besiitstipicontact 103 connected by

SL20
125

80




sl

and:.is . nermally . closed . at ‘the,:'c_gntﬁc’ts

: 1162117 of the :associated. relay . 118, and

10

1136 and 137, is provided for: closing: a; bridge

25

30

-of the relay-131.
15

‘normally open- at the -contacts: 119120 .of
" -the associated relay.121.
relay 118 is included:in‘a branch 122 between

Thewinding; of. the

the cord strand 109 and ‘the live conductor
116, ‘while the winding: of the relay 121is:in-
cluded in the branch 123 between the strand

+104 -and . ground: - A. supetvisory: lamp: 124,
-assoeiated with the calIIi)

.cireuit; is similarly included: ina branch 125
rextending through the contacts 126 and. 127

ng: end of the cord

of the relay 128 and the contacts: 129 and 130
j The windings-of these re-
lays are:similarly included, on:the: one hand,
by a:branch 132 between the.live conductor
116 -and the strand 110, and.on:the other

hand by a conductor' 133 -between the strand
-105 -and-ground. . The -usual: listening-key

134—135, codperating . with: the . contacts
between the strands 105 and 110 including

-the .operator’s receiver 138, the- condenser
-139 and. the secondary of an induction coil

140.. . The operator’s transmitter 141.is.in-

.cluded ‘in-a local circuit: -with the : primary
- winding :of the :induetion ¢oil ;:140..and..the
“battery. 142, The' ringing: generator 143,

having.one of its.poles grounded. at 144, has

.its active pole connected through alamp 145

and conductors' 146 to the contacts 147 and

.. 148 which .cobperate -with - the: levers 149

35

- 40

55

.60

~and 150 -of the ringing-ke};;s 149—151 . and
150—152, respectively. - Th
.of ;the generator is:cennected:by conductors

- The+grounded péle

153 to contacts 154 and 155, which co6perate

~with the levers 152 and 151, respectively; ‘of
«the listening-keys. '/ 0 "o oo
¢ Inthe:operation of the system diselosed:in
-this figure, ia- party at.either substation A%or
A%, desiring :to! converse :with a ‘party. at

either :substation: B/ or B?..upon removing

- lis:receiver from its:hook; closés a:metallic
-cireuit- between: the telephone limibsi3-and 4

45
.eiently to display the: call signal 21; as:a:sig-
.nal to:the: operator:that he: desires iconnec-

i tion., .. This:circhit:extends from the:livie pole

siof the ibattery 1
<150

and -thereby energizes: the relay:-15 suffi-

through: the conductior 14,
conductorm;linelimbs:4.and 3; conduetorsm

~and:. 17, relay: contacts -96; 94 and« 95,0
ground.:-:Upon:observing this sighal; the:op-

-erator wilkinsert:the plug102 into the.answer-
ing-jack. associated -with;the: line: 3=+
‘thereby: elose:a. circuit through: theicut-off
:relay: winding 92 oiver/a path extending from
e live ipole; of:;
-eohductor-14;lextension conductorsn mclud-
ing:the winding:92,ijack contact: 10;i4ip-103,
ystrand ;104 and {
-thiough:the iwindingof the:relaym! 191 At
‘the samé time; - eireuit! will: be
the ’liW'e ;pole 3
s ductor 1165 branch (122 meluding the: wind-

and

‘battery 16y through-the

~leonductor 123to:iground,

f the-battery 101 sthrough con-
ing of the:relay 118;:strand 109, plug:sleave

+jack:11% " As: previously: in
- close:a:circuit: from: the: live pole of theibat-

relosedi fromm. |/

~980;517

1108, :jack. contact: 9, “eut-off relay:contacts
9798, conductors 99:and 17; and cut-off re-
lay..eontacts 96, 94 and 95, to-ground. The
closing -of the:former circuit will energize the

cut-off: relay:93- sufficiently to: attract. its:

movable ' contacts: 94 -and 97, thus epening
‘the latter circuit:at the ‘contacts '94-=-06; Te-
‘moving the:normal ground from: the exten-
“sion donduetor 7 of the line limb 3-and: break-

‘ing-the :branch including the: call signal lamp<

- 21, thus.removing its control from the! calling
subscriber. . The énergization of the cut-off
Telay 93 will also:remove the short: cireuit
‘through: the' conduetor 99-around the relay

~winding 91.. Thus; after the operation of the:.
~cut-off relay: 93, the circuit from the battery:

101 iscontinued: from. the jack :contaet. 9,
through®the extension:conductor:7 including
the winding 91 of thé.cut-off relay; line limb

3,-the-closed ‘bridge at the substation; line-

dimb.4; extension conductor.in including the
‘winding 92:0f the cut-off relay, to jack con-
tact 10, thence by way of the tip-contact 103,
strand 104 and conductor 123; to ground.
‘The resulting energization: of the relay 93,
‘due to'the excess of current in one winding
“over the other;is sufficient toretain tha'con-
- tacts 94 and 97 in their attracted positions.
-The -eurrent: flow in-the supervisory: relays

118 and 121:is also sufficient te attract.their:
contacts 1116 “and:’ 119 ‘respectively,: thus

i breaking the grounded brarich 115 at one point
and closingit at-another, thereby preventing
‘the lighting of the supervisory lampi114:-
- By depressing the listening-key 184-~135,
the operator may close‘a circuit through her
receiver 188 and obtainthe wishes:ofithe call-

-ing party: | Upon learning:that conneetion is

: desired-with-the:line:3’~-4/  she will then; in

-order:te determine the busy or.idle:condition:.

-of-the line; touch the tip 106: of the: calling-
plug 107 against thecontact 9’ of ione of the
rjacks:connected withisaid line;and if-the said

i line:is:busy, the Potential-on the:contact: 9’
will:cause a flow.of curfent: from the: tip con--

:tact: 106, :over the strand 105.and conductor
133y toiground; :which-will: be. sufficient -to
~modifythe ehargeon the eondenser;1:39+<-re-

“:sulting fromn-the:initiali closing.of the.listen-
<ihgkey 184-—185-+to,cause! a:fclick’ in her:

-receiver: 138, thus indicating!the busy:condi-
‘tion-efithe line:. If theiline-is.found to:be
- idle;she will: thendnsert the plug 107 into the

i giea,teaé»«this will

: tery 16; over:the condéetor 144 through: the
~winding’ 92°of.the .cut-offirelay 93’ toithe tip
sstrand:ef-thecond: eivenity thence to: ground
throughsthe conductor:133. -iThe clesing of
«this eirenit: will:sufficiently
1131 -to:close:the ¢ontiacts: 129.and 130 t0:coin-

lete the groundéd:braneli+1 25; thereby datis-
ang-the -display.of the signal Jamp-124:° At
-thesame timej:ds previously indicated; a:

5
it will be:completéd ffom the:Jive, poleiof -

nergize rthe,-sl‘el’i],;y .
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the battery 101, ¢ver the sleeve strand of the

:00rd, - eirenit;: through the  short-cibcuiting
- conductor:89’ and the conductor 17" of relay

contacts 967, 94/ and 95, t¢ ground. . The
résult. of the completion of these cireuits will
be the actuation of the cut-off relay contaets
to remove the call signal 21/ from the control
of the subscribers at substations B’ and, B?,
to remove the normal ground from the ex-
tenston conduector #’ of theline limp-3'; there-
by interrupting the- eircuit, fromn the battery!
101, and to remowe the:short circunit throug.

the. conductor 99, thereby establishing the
eircuit frem the sleeve strand of the-cord eir-
«cuit through. the extensibn eonducter n. in-
cluding the winding 91 of the cut-off relay 93,
over ‘the line limh 3’ to the open bridges at
the substation, thence by way of the line
limb 4/, extension conductor m including the
cut-ofl relay winding 92/, jack contaet 10/,
through the tip strand of the cord circuit and
the conductor 133, to ground.. After-estalb-
lishing the-connection with the telephone litie
3’—4’, if conversation is desired with the
party. at substation B’, the operator de-

presses’ the ringing-key 149—151, thereby

connecting the line limb 3’ to ground and
sending calling current over the dine limb 4/,
through the:call-bell 1/ at the substation B’.
If, on the othet hand, convergation is desired

“with the party at substation B?, the.operator

depresses - the - ringing-key. 152—150; thus
connecting the line limb 4’ to ground and
sending ringing current over the line limb 37,

5 through the call-bell 1’ at substation B?, to

ground. As soon as the called party re-
moves his receiver, he will close the normally
open bridge through his transmitter and. re-
ceiver and thiereby complete the normally
open circuit through the windings of: the: su-
pervisory: relays 128 and 131, previeusly
traced. The tompletion.of this circuit: will
energize the relay 128 syfficiently to separate

* the contacts 126—127 and thereby break the

grovnded branch 125 through the supervisory
famp 124; to extinguish it.  With the:parties
thus:connected, -the supervisory ‘lamps 114

-and.124. will remain dark snd.continwe:in this

condition until either ﬁanty ‘hangs up his re-
ceiver, at which time the cerresponding lamp
is lighted. - The:lightiftg of -both of these

lamps is-aisighal to:the operator to discon~
cnect-ithé;—:paert;i-es; R P P S
-.In: the present; form:of the ihvention, an- |-

other well known means ig provided for.ren-
dering the relays 93-and 93/ non-inductive.
In this imstance;. this.is. accomplished -by

‘providing the relay with “4win’’ windings—
-n other words, by winding the twoe eoriduc-
- tors, which are included in the extensions of

the teleplione line limb; side by side.upon:the

-core of the relay maghet.. .

i.:In carrying out my: -.mvent_rbn‘, obwionsty
“many: other means for rendering the, cut-oil.

relays non-inductive might be employed,

-two-strand . link-civonit for, makin,
. tion 40 said inelimbs, means for holdingdon-

and meny other, alierations and, mbdifion-

trons wight be maade. i the spesific mpiter

herein disclosed, without departing fromighe
spirit and scope of sy invention. - I tlere-
fore, do not wish te-be limited 1o the specific
matter 'disclosed,. but. gim. 6 coner,; by tile
terms of the eppended -elaimg, 4l auch alters-
tions and modifications. . Throughout - the

~claims; I have employed.the term, ‘tele-

phone line,’ to.inelude- noet. enly the tele-

.phone line proper, which: tevthinates ah the
‘ distributing boaxd, but.lalse the extensions

thereof from-seaid- beard to. the connected

.jacks.and the souree.of current.

What I claim as new, and desire to.seoure

by Letters Patent of the United States, is—

1. A “4iwo-wire”’ tielephone: system- eom-

70

75

80

prising a telephone line: extending in:4wo -

limbs from a substatipn to a central office; a

two-strand link-eircuit. for making conneéc-

tion to said line limbs, means for holding con-
versation over the connected line -and link-
circuit,;an eléctromagnet-having an energiz-
ing winding in. the ta%ki.n;-g -eireatit when eon-

‘neetion is made for conversation, and means.

for making and breaking & short-ciréuit
about said magnet winding.

- 2. A “two-wire” .telephone system eom-
prising ‘a telephone. line. extending -in-{wo

limbs from a substation, to a central office; a.

two-strand link-circuit, for making connéc-
tion to said line limbs, means for holding con-
versation over, the connected liné and link-

‘eirenit, an electromagnet having an energis-
| ing winding in one limb-of the telephone-hine, -

-85

80

95

100

and included in the talking circuit when eon-

nection is made for. conversation, and means
for making and breaking a short-cireuit

L about said magnet winding. - - - S
3. A ““bwo-wire” . telephone igystem com--

rising a telephone line extending in.%wwo

limbs from a substation to a-central office, a

two-strand Hok-circuit for making gohres-
tien to said lipe lmbs; means fer holding

conversation over; the -connected dine.and.
-Jink-circudt, an. electromagiiet . having:.an
-energiging winding in- the  talking. ewemit
when' ponnéction is made for.cahversation,

‘means for shaking-and breaking a.short-cir-

ccuit about said hagnet wihding, and;means:

for furnishing  trensuiission..curyent to-.the
connected. telephone: line over: the link-gir-

ot only. .

4, A woswine ’ ’ belepheme :";'sy?sieiﬁ : com—

prising a telephone. line..extending: in. two-

limbs from a substation to a central office, a
eonpec-

versdtion-.over the connected line.and.link-

-cireuit, anelectromagnet. Having: an -ener-
-giging; waniding. in: one limb.of the telephone
Hine and included in the telking cincuit when

eonnection i, made for. comvensation; meénatls

for meking and -bresking. a: shortreincwit
about said magnet winding, and means for

105

110
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&

furnishing transmission ‘current to the ‘con-
‘nected ‘t"(sephon‘é‘ line:over the link-circuit
sonlio R LIS Ot T [
B A “tWo-wire’” telephone: system: com.-
“p -Prising'kaf teléplione' line  extending in two
imbs' from: & substation to ‘& centrh coffice; a
twa-strand 'link-circuit - for - making:
“tion''to 'said line limbg, mhéans for holding
conversation over: the eonnected: line: and
Y0  Hink-cireuit, an. electromagnet having an en-
ergizing: winding in the talking. circuit when
‘connection-is made for Leonversation, and
‘means: actusdted by said eléctromagnet to in-
terrupt a mnormal ‘short-circuit -ahout “said
15 electromagnet winding:. oo 1 .

6. A “ftwo-wire”” telephone- System. com-
Frisin’g"ta- telephone line extendin ‘in ‘two
limbs from & sitbstation:to a ‘centra office, ‘a
two-strand link-circuit: for: making connec-

20 tion to ‘said-line limbs; means for holding

“tonversation over the:

link-cireuit, an-electromagnet, having an en-

ergizing winding in'one limb of the telephone

“line, and means actuated by said electromag-

25 net to interrupt a-normal short-eircuit about
said electromagnet ‘winding. :

7. A “two-wire” telephone system com-
Prising' & telephone line extending in two
limbs from & substationto a ceniral office; a

30 two-strand ‘link-cireuit: for making connec-
“tion’ to said:line limbs, means for holding
“conversation: over the connected - line and
link-circuit;ia call-signal normally under-the

..., control of the subscriber, ah electromagnet
785 having an ‘energizing’ winding in, the talking
~circuit ‘when connection is made for conver-
*sation;- means’ for. making and breaking «
‘short-circuit about said magnet winding, and

. means actuated by said electromagnet to de-
40 stroy thé substation control of said call sig-
sgal e cediates -
BA Yhwo

=wire ”’

telephone ‘system cori~
Jimbsfrom a substation to g central office; a
“tion: to waid line Hmbs; means for holding
conversation: ‘over _
linkeeircuit; -a ieall ignal normally under the
.. “controlof the s b‘s“cﬁber‘,‘ian'.elect-rbma;gn’et'
* b0-having an eniefgizing winding: in the talking
“eitcuit when: volinection ismade for convei
-sation; and means actuated: by isaid’ electro-
magnet to interrupt a normal short-circuit

‘nalit

’ ©9u A “bwo-wire”? telephone:fsyétem eont-

tiibd:fronyia; substation to

“tioh:
- conversation: over. thd ‘connected line -anil
“link-cireuit; Ceall-signal normally utider the
‘esnitrol ‘of the subs'étrjbér, i

Gy
S S

connpec- |

| 980)887

‘liaving an enerpizing 'winding in one litnb of
the ‘telephone line; and:means actuatéd by
sdid ‘electromagnet to' interrupt & normal
short-cireuit: about daid electromagnet wind-

-said call signal.- -~ SRR R

10. A “twoivire’” telephone system: com-
P’ri’sing & telephone line" extending in  two
limbs from a substation to:a central office; a
tionto -said -line limbs; theans for- hoelding
“conversation -over ‘the' eonnected line and
“link-eireuit; an eléctromagnet having an. én-
ergizing winding in the talking eivcuit when

operative upon. the connection of said link-
‘eireuit to said lite 4é energize: 'said. ‘electro-

magnet:to interrupt & normal short-cireuit

contected: line and |

Eﬁ“sing & telephone ‘line extending in two:
 45itwo-strand link~circuit: for making - connec-

the ‘connected: line: angd:

. -about, said electromagnet winding:and to-de-

about said- electroniagnet winding.

11. At “two-wire” telephone system com-

rising @ ‘telephone line extending in two
“limbs from & substation to-a: centra] office, a
“two-strand- link-circuit for making connec-
tion -to said line limbs, ‘means for holding
conversation over the -connected line . and
link-circuit, an electromagnet having anen-
ergizing winding in one limb of the telephone

~of said dink-circuit to said line to energize
'said electromagnet, and ‘Ineans. actuated
by ‘said électrémagnet to Interrupt a mormal
‘short-circuit about said electromagnet wind-
: %2 Ao wire” telephone systém: eom-
rising s, ‘telephone line extendingin two
'E&n‘bs*from" a-substation to a central office,
“a:two-strand: link-circuit for- making: connec-
“tion to said line limbs; means for helding con-
versation -over the connected line-and link-
cirouit, a call:signal, a single«winding ‘line
‘relay normally operative: to display shid sig-
nal when energized, a ¢ontrol relay for: said
‘signal having an energizing “winding in-the
talking: circuit when connedtion is made for
“eonversation; Means operative upon the :con-
‘néction df said link-circuits tosaid line to
iitially energize: said contyol relay by closing
f;WindiIx‘}'of:ﬁsaiﬂcli'lineflﬁélm BERNEIE
w185 “two-ire! telephone systen
Frising 4 ‘telephone: line exfjendin%z
imbs from a substation to a central office, a
two-strand link-¢ircuit- for making ‘donhec-

Jdom-~

¥ 85 stroy the ubstation control of said call-sig-

: Pﬁsingf # telephione: line- extending. in: two:
.k i ; central-office; a’
Y80t Worstry n‘d*link—qir(mitfffﬁr{m’ia}km‘g dentec—:,

tion ‘said line' lithbs;  méans: for- holding.

cotiversation over the: connected:: line : and
Aink-circuit, & call-signd) normally: under the
control of the subscriber, an electromagnet
 hiving an energizing ‘winding-in-the thlking

“versation; means operative upon-the connée-
tion of said link-cirenit to said: dine fo ener-
‘gize said- electromagnet, and: means actudted

f

‘ing and to destray the substation controlof -

connection is made for-conversation, means’

line, means operative dpon the connection .

‘ascireutt _lo‘cal:t‘o't_heqentié‘al-oﬁi@g throughithe
initwo

‘tion' tosdid line limbs; ‘means :for ‘holding

66

70

two-strand linkicircuit, for making connet- -

75

80 -

Tagnet, ‘and meanks actuated by said electio- -

90

95

100

105

110

1156

120

‘vireuit-when' connéction is made for corm -

125

- electromagnet by said: electromugnets to:interrupt a normal
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showt-eincuit about saidieleetromagnet wimd-
‘img and o destroy this substation control of
s cakl signal:
4. A “bwo-wire’’ telephene ni?&tem COomR-~
rising' & telephone kine extemding im two
irnbs from- a substation to & eeu’sgﬁ offiee, &
two strand link-circuit for making connec-~
tion: to. saidi bne limbs, means for hobdi
conversation. over the eomnected hne am
Hnk-cinewis, a1 eleetromagnet baxing am en-
ergizing winding im eaeh side of the talking
cireuit when coniection is. made for comver-
sation, amd: meams: for making and: breaking
a short-eircuit about ome of said magnet
windings. :
15,

rising & telephone line extending in two
Embs.fnom-m substation to, a central: office, a,
two-strand link-circuit for making eonneec-
tiom to said line limbs, means for helding con-
versation over the conmected line and Hmlk-

circuit, an electromagnet having an emer-.

gizin® winding in each limb. of the telephone
hine when conneetion is: made for comversa-
tiom, and means for making and breaking a
short-eircuit about ome of said magnet wind-
INEs..
n%:@z.. A “tworwire’’ telephome. system com-.
prising a telephone line: extending im two.
limbs from a snbstation to. & cemtral office, a

two-strand link-cizcuit for maaking eonmec-. |

tion to.said lime limks, means for, holding eon-
versation over the connectéd Mne and link-

- cireull, am electromagnet having an enésgiz-

35

- 40

- 45

50
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. .60

Ing winding in each: side of the. talking cin-
et when connectiom is. made for conversa-

tion, and means actuated by said eleetro-.

magnet to interrupt a nermal short-cizeuit
about one of said magnet windings.

M. A “twe-wire” telephome systern eom-
fmsmg a. telephosie Hne exﬁendﬁanlﬁ e bwo
ik s from:, a. substation ko & cendnal office, a
two-strand link-eizemit for making connee-

tion: to said line limbs, means. for helding-

conversation. over the. eonmeeted : lime amed
hinkeeircuit, . an -clectromagmet having  an
energizing winding im each. imb.of the tele-

plione line when eonnection: is made for: com-

versation, and means: actuated by satd elec-
‘tromagnet to.interrapt & mormal short-cin-
euit -akbout ome of said magnet ‘windings.
18. -A “bwo-wire’’ telephone system: com-
rising a telephone line exten I\? imy. two
Eim;b;s: frome: & sukstation te.a centyal office, a
tworstrand: Mnk-dizewit for making eommec-
tion 4o said line lLmebs, means for holding
-conversation ower the. commected lime and
linke-citewit;: & call-signal. norsmally undex the
comirol. of the: sithseriker; s eloctyomagnet
having am efergizing winding in. eaeh, ¢
-the talking cirenit when eonnection is made
for conversation; snd: means for making and
‘breaking a short-eircuit about one of said

- masgmet windimgs.

% “tworwire’’ telephone system com- |

(Df

"4

L 19 A “tworwire’’ telephone system com-
: E)rismg: g telephone hne extending in ‘twio
- limbs-from a substistion to w centrak office,
- two-strangd link-einewit for makimg cennsc-
- thom: to said line livals, means for holding eon-
- versation ever the commected. line and Hmlk-
| eientid, & eadl-signal normally under the eon-
| tnol of the subscriker, an eloctromagnet hav-
‘ imﬁg«an- energizing winding in each limb of the
e

- comversation, means: for making: and break-
- ing & shert-cireuit abeut ome of said magnet
: windings, and means actuated. by said elec-
tromagnet to destnoy the substation contrel
of said calli signal.

20. A ‘““two-wire”’ telephone system: eom-

- limabs frean a sukstation to a central office, a
- two-strend link-cireuit for making comnee-
tion to said line limks, means for holding
- conversation over the cenmected: line and
-link-cirewit, a esll-signal normally: under the
- comtrok of the sukseriber, an electromagnet
. having an energizing winding in each side of
. the talking circuit when conneetion: is made
for conversation, and means actuated by said
- electromagnet to interrupt a normal short-
-circuit akoutoneof said magnet windings and
. to destrey the normeal substation eontrol of
-said: call sigmal. . e
21. A “two-wire” telephene system eom-
- prising a telephome line extending im two
Emb—s from a substation to a central office; a
- two-strand link-cirenit for making connec-

- conversatiom ower the conmected line and
link-cipouit, a call-signal normally wnder the
- controk.of the subseriber, an. electromagnet
- having an energizing: winding in each: lhmb
. of*the telephone line when eonneection is made
-for; comversation, and meams aetuated: by said
electromagnet to interrupt a mermal shomt
-circuit about one.of said magnet windings
and to destroy the mormal substatiom eon-
. trod. of saidi cal sigmak. . - ST
28. A “two wire’ telephone. system. com-
- plising: & telephone. line extendimg im 4wo
Embs“fwm a substation to a eemtrak office; a
two-strand Hok-citewit rfaxf~m&k.ih§ cennsetion

setlen: ower the commnected line. and: lind-gir-
reqit, an electromagnet having an energizing
winding - in each side of the talling eirguit
-when connection i made for conversation,
- mgeans operative
Nink-cireuit to said line to emergize said elee-
tromagnet, and nreans: actuated by: said: elec-
trondagnet. to interrupt & mozmad slort-cin-
cuit about ome of said magnet windings, .. -

-23.. A “two wire’’ telephone system. com-
prising ‘& telephene line extending in: fwo
Limbs%mm & subsfation te & central office;
two-strand, link-cirewit fox meking eonnee-

tion. to said lne Lunbs, means for halding

phone line when connection is made: for

prising a telephone line extending in, two -

4o said line limbs; nreans for holding: coniven--
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: Prising a- telephone line  extendin
i

conversation over the connected line and
link-circuit, an electromagnet having an en-
ergizing winding in each limb of the tele-
phone line: when ‘eonnection is made for con-
versation, means operative upon the connec-
tion of said link-circuit to said line to ener-
ize said electromagnet, and means actuated
%y said electromagnet to interrupt a normal
short-circuit about one of said magnet wind-
ings: o A :
24. A “two wire” telephone system com-
in two
mbs from a substation to a central office, a
two-strand link-circuit for making connec-
tion to said line limbs, means for ho ding con-

versation over the connected line and link--

circuit, a call-signal normally under the con-
trol of the subscriber, an eléctromagnet hav-
ing an energizing winding in each side of the
talking circuit when connection is made for
conversation, means operative upon the con-
niection of said link-circuit to said line to en-
ergize said electromagnet, and means actu-
ated by said electromagnet to interrupt a
normal short-circuit about one of said magnet
windings. '

25. A “two-wire’ telephone system com-
Frising a telephone line extending in two
imbs from a substation to a centra office, a
two-strand link-circuit for makin
tion to said line limbs, means for ko ding con-
versation‘over the cennected line and link-

.circuit, & call-signal normally under the con-
trol of the subscriber, an electromagnet hav-
Ing-an’energizing winding in each limb of the

telephone line when connection is made for
conversation; means operative upoen.-the con-
nection of said link-cireuit to said line to en-
ergize said electromagnet, and means-getu-
ated by said electromagnet to-interrupt a
normal short-cireuit- about one’ of said mag-
net windings. -~ BT ‘

28 A “two-wire”’ telephone éysj'i.;em corn-
‘prising a.teleplione line" extendin
imbs from a substation to’a centrs office; a-

in two

7 two-strand -link=tircuit” for making cofinec-

- versdtion over the connected line and link-
‘cireuit; a call-signal hormally under the coti-

50

55

60
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tion to said line limbs; means for ho ding eon-

trol of the subscriber; an electromagniet hav-
ing an energizing winding in each side: of the

ing
,tafkfinig ‘eircuit wher ¢conmeetion is: made: for'

conversation, mesns operative upon-the con-

nection:of said-Hnk-eircuit tosaid kine to en-

ergize said-electromiagnet; and means:actu-

ated by said electromaghet- to interrupt -a
-normal:short-cireuit:about one: of said: mag-
net windingsand to dpstroy the normal-sub-
stationeontrol of said call-signal. == - =

127 A “bwoswire” telephone systém com-.
' prising s telephone lineextending in -two

limbg from: a-substation to'a cemtral offiee,
& ‘two-strand link-circuit - for: ‘making
meétion toisaid:line limbs, means/for holdin
conversation over the connected- line ang

contiec-

line; g cut-off relay,

ing said winding”inert: to. calling

-00n- | neutralizing Wiﬂdinglf associated: with' said
u

" 980,817

link-circuit, a call-signal normally under the
control of the subscriber, an electromagunet
having an energizing winding in each limb
of the telephone line when -connection is
made for conversation, means operative upon
the connection of said link-circuit to said
line to energize said electromagnet, and
means actuated by said electromagnet to
interrupt a normal short-circuit about one
of said magnet windings and

28: A “two wire” telephone system com-
prising 4 telephone line extending in two
limbs from a substation to a centra, office, a
battery, a line signal, a line relay connected
only between one line limb and battery, a

to destroy the:
‘norinal substation control of said call-signal.

70

75

80

cut-off relay having an enérgizing winding -

permanently included in the same line limb,
a two-strand link-circuit for making connec-
tion to said line limbs, and medn responsive
to such connection to close a circuit: through
said relays-in series. o

29. A “two wire” telephone systent com-
prising a telephone line extending in two
limbs from a substation.to a central office, a
two-strand link-circuit for making connec-
tion to said line limbs, a grounded battery

in bridge of said strands and bhaving its

grounded terminal connected to the tip

strand, ‘a line signal; 4 line relay connected-

between the tip limb of the line and the live
pole-of said battery, a cut-off relay having an
energizing winding included in.the tip Limb

of the line, and a grounded.branch extend-.
ing from the sléeve limb of the Iine through.

normally closed contacts of said cuf-off re-

lay .
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30. A “two wire”’ telephone system com-

Frising a telephone. line extending in two
imbs from a substation to a central office, a
two-strand link-circuit for mdking connec-
tion to said line limbs, a grounded battery
in:bridge of said strands and having its
grounded terminal comnected to the. tip

‘stranid, ‘s line signal, s line relay connected

between the tip limb:of the line and the live
pole. of-said. battéry; a cut-off relay having
an -enérgizing: winding included -in'. the- t(1ip

lintb ‘of the e, & grounded branch exten

ing from the sleeve limb:of the line ‘through
normally. elosed centacts of said.cut-off:re-
lay, and supervisory relay Windings included

1in said battery bridge. . .
~ 31, ‘A:telephone excha;nc;%e' system compris-

ing & telephoneline extending from a substa-

fion'to a source of current at the exchange, a
line sigrial normally resp onsive to-calling cur-

reft in saidiline, & switehing terniinal for the
aiwinding forisaid relay
associated with: that portion :of the line ex-
tending to the substation, means for render-
eurrent, - a

winding, a link-conductor;: means. whereby
the connection of said link-conductor with
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said switching terminal completes an ener-
gizing circuit for said relay, and switching
mechanism actuated by said relay when-ener-
gized to serially include said windings in
differential relation in the talking circuit of
said line, whereby the impedance of said
windings is neutralized.

32. A telephone exchange system compris-
ing a telephone line extending from a. sub-
station to a source of current at the exchange,
a line signal normally responsive to calling
current in said line, a switching terminal for
the line, a cut-off relay, a winding for said
relay included in that portion of the line ex-
tending to the substation, means for render-
ing sald winding inert to calling current, a
neutralizing winding associated with said
winding, a link-conductor, means whereby
the connection of said link-conductor with
said switching terminal completes an energiz-
ing circuit for said relay, and switching mech-
anism actuated by said relay when energized
to serially include said windings in differen-
tial relation in the talking circuit of said line,
whereby the impedencé of said windings is
neutralized.

33. A telephone exchange system compris-
ing a telephone line extending from a substa-
tion to a source of current at the exchange, a
line signal normally responsive to calling cur-
rent in said line, a switching terminal for the
line, a cut-off relay, a winding for said relay
serially included in that portion of the line
extending to the substation, means for ren-

dering said winding inert to calling current, a
neutralizing winding associated with said
winding, & link-conductor, means whereby
the connection of said link-conductor with
said switching terminal completes an ener-
gizing circuit for said relay, and switching
mechanism actuated by said relay when
energized to serially include said windings in
differential relation in the talking circuit of
said line, whereby the impedance of said
windings is neutralized.

34. A telephone exchange system compris-
ing a telephone line connecting a substation
with the exchange, a line signal normally
under the control of the substation, a relay
for destroying the substation control, & wind-
ing for said relay in a normally open circuit,
a normally short-circuited winding for said
relay, means under the control of an operator
for closing circuit through said first men-
tioned winding to destroy said substation
control, and to bring said short-circuited
winding into differential relation with said
first-mentioned winding, and means for main-
taining an unequal flow of current in the two
windings.

In witness whereof, I hereunto subscribe
my name this 11th day of January, A. D.,
1906. :

HARRY G. WEBSTER.

Witnesses:
L. D. KerLoagg,
CaroLYN WEBER.
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Corrections in Letters Patent No. 930,517,

It is herehy certified that in Letters Patent No. 930,517, granted August 10, 1909,
upon the application of Harry G. Webster, of Chicago, Illinois, for an improvement in
““Telephone-Exchange Systems,” errors abpear in the printed specification requiring
correction, as follows: In line 107, page 3, the reference-numeral ““2’” should read
&', line 111, page 6, the compound word “link-circuits” should read link-circust,
and line 85, page 8, the word ““mean” should read means; and that the said Letters
Patent should be read with these correctioﬁs therein that the same may conform to
the record of the case in the Patent Office.

Signed and sealed this 5th day of October, A. D., 1909.

[SEAL.] C. C. BILLINGS,

Acting Commissioner of Patents.



