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Zo QZZzu?on??7}?az/Coz2Ce772? 
Beit knownthat I,MTLOG?KELLOGG,of 

Chicago,inthe County of CookandState of 
Ilinois,haveinventedcertainnewanduseful 
Improvementsin Multiple Switchboardsfor 
Telephone-Exchanges,ofwhichthefolowing 
isafull,Clear,Concise,andexactdeSCription, 
reference being had to the aCCompanying 
drawings,formingapartofthisspecification, 
Myinvention relatesespecialyto atele 

phone-exchangesysteminwhichthelinesare 
1netallic-circuitlines? - 

MyinventionConsistsinasystem ofcaling, 
answeringCals,SwitChing,testing,andclear 
ing-out signals which Ishal describe and 
claimin detail, 
IntheacCompanyingdrawings,illustrating 

myinvention,Figure lis a diagram of the 
Central-oficeapparatusandconnections,and 
Fig,2iSadiagramOf thesubscribers-station 
apparatus neceSSaryto illustrate myinven 
tion? - 

InFig.1twomultipleswitchboards(marked 
AA')are shown?As many other switch 
boards may be usedasis necessaryforthe 
size and character of the exchange,Each 
board hasa SwitChorlineterminalfor each 
line Of the exChange?The Switches are 
1narkedss,Each switchisadaptedtore 
ceiyethe loop-switch plugs(marked D D) 
and hastwo Contact-pieces 9/,with which, 
respectively,the two contact-pieces7n my of 
the plugform Contact when the plugis in 
Serted,EaCh Switch has also an insulated 
test-contact(makedd)whichisplacedator 
nearthefront of theswitch,80thata plug 
Contact-piece maybeappliedtoitfortesting, 
Each Switch hasalsotwocontactsa b,which 
are insulated from the rest of the switch 
parts and are normaly(orwhen a plugis 
notin the switch)not in contactwith each 
Other, 
?aretheSwitch-holesintowhichtheswitch 

plngs D D may be placedforswitching the 
linestogether, 

C Carethe rubber pieces,suitablyshaped, 
On whichthe metal parts ofthe switchesare 
respeCtively mounted. 
97 maybecalledthe“main-line contacts” 

Of the Switch,because they are connected 
with the circuitofthemainline,anddbmay 

becalledthe“localcontacts”oftheswitch, 
becausetheyare usedin a Circuit which is 
localtothe centralofice of the exchange. 
Theswitch-plugs D Dhave eachtwo con 

tacts??7n',Whena plugisinsertedinto a 
Switch,its contact-piece nforms Connection 
withthecontact-piece9 of the Switchandits 
contact-piece m/forms Connection with the 
Contact-piecejofthe Switch,whiletheinsu 
lated piece of the plugforcesthe Contact 
piece a of the switch intocontact with the 
contact-piece b oftheSwitch,but dand bare 
notin electric Connection with the ContaCt 
piecesg/ of the switch?The Switchesand 
the plugsaresoshapedand Constructedasto 
Producethe switching operationsabove de 
scribed?Theymay,however,be shapedand 
constructedin otherways,soasto produce 
substantiallythe Same Switchingoperations? 
Inthe Construction andarrangement shown 
there are two contact-pieces of the Switch 
with whichthetwocontaCt-piecesofthe plug 
respectivelyform connection when the plug 
isinsertedandtwoothereontact-piecesofthe 
Switch which are insulated from Said first 
mentioned ContaCt-pieces and are normally 
unconnectedwithenchother,(exceptthrough 
the eircuitconnections,)butare broughtinto 
electricalconnection whena plugisinSerted 
into theSwitch. - 

Eachline has an annunciator marked7b, 
a retardation-coil marked 2,and a relay 
marked 2? 
EaChrelaymaybe ofanysuitableCOnStruC 

tion,withapair of contact-points whichare 
normally,or when no Current is paSSing 
through the relay-magnet,ClOSed,but are 
opened whenthe magnetisenergized by be 
ingincludedin closed circuit with a battery 
of Suitable CharaCter?It has also another 
pairof Contactswhicharenormallyopen,but 
areclosedwhentherelayisenergized?These 
pairsof contactsare markede eande e”,re 
spectively,The relay and annunciator of 
each line may be conveniently mountedin 
juxtaposition?88,forinstance,onthe Same 
frame orsupport?with the relayintherear 
of the annunciator,the drop of the latter be 
ing,ofcourse,atthefrontoftheSwitchboard? 
Thetwocontact-piecesWofeachline-switch 

arethe main-linecontactsoftheSwitch. One 
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Side ofeachmetalic-circuitlineisconnected 
to One of these Contact-pieces?Say/?ofeach 
Switch of the line,andthe otherside of the 
lineis Connected tothe other contact-pieces 
oftheline??Sayg? 
Oneside of thelineisnormalygrounded 

at the Central ofice through the normally 
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ClOSed pair of Contactsee of the relayand 
throughthe annunciator ofthe line? 
Thetwosidesofthelinearebridgedorcon 

neCted togetheratthe central ofice through 
the retardation-coiloftheline?Thisbridge 
Connection through the retardation-Coil 
Should preferably be madeator closetothe 
SwitChboard which is connected to the line 
farthestfrom the subsCribersstation? 
The line-annunciators are distributed 

amOngtheVariousboardsandatboardswhere 
the?all8Ofthe linesareto beanswered? 
?aCh Operator hasas many pairs of plugs| 

D Da8she mayneedfor herwork? 
The two Contact-pieces m m of the plugs 

are COnnectedtogether byaflexible Conduc 
tOr,andthe two Contact-pieces m/7m/of the 
DlugSareCOnnectedtogetherbyanotherflexi 
ble ConduCtor? · * 

Yisalooping-in Switch havingtwolevers 
andthreepairsofcontact-bolts,againstwhich 
the twolevers mayalternately be placedin 
COntaCt?ThereisoneswitchYforeach pair 
Of plugs?The two leversare Connected to 
the twofexible conductors,respectively,of 
the pairof plngs?Thetwo bolts ofonepair 
are Connectedtogetherthroughtheoperators 
telephone,(marked?)Thetwo boItsofan 
Otherpairareconnectedtogetherthroughthe 
glearing-outannunciatorofthepairofplugs? 
Thetwo boltsofthethird pairareconnected 
tOgether throughthe operators calling-gen 
erator? 
@is,a Clearing-out annunciator,of which 

thereis One ofeach foreach pair of plugs? 
B”isarelay-battery,B°atest-battery,and 

Bisa Caling-generator,of whichthere may 
beOne ormore ofeachforthe exchange, 
One ofthe local Contacts of each Switch? 

Say 0?is COnnected with all of the Contacts 
ofthe Same kind?Sayd?ofall of the other 
Switches of the exchange,Oneside of the 
relay-battery B”is connected to the circuit 
Connection which connects together all of 
theSe COntaCt-piecesddoftheswitchesofthe 
exChange?OnesideofeaChrelayisconnected 
tothe otherside ofthis relay-batteryB',and 
the otherside of each relayisconnected to 
althe Contact-piecesbboftheswitchesofthe 
linetowhichthe relay belongs, 
The test-Contactsdd ofeaChline are Con 

nected togetherandthe cirouit connectionis 
ConneCtedto One of the normally open con 
tactse’e of the relay,the otherofwhichis 
grounded?Thatside ofeachoperatorstele 
phone whichis Connectedtothe switch-con 
taCtS which form Connection with thatlever 
of8witChes Y that is Connected to the Con 
tactST/TY Ofthe Switch-plugsis connected 
toone side ofanindividualretardation-coil, 

while the othersides of the retardation-Coils 
are Connectedtoa.commonground-wirewhich 
containsthetest-battery B°? 

EOrClearneSS Ofillustration the mainlines 
andtheircircuit Connectionsareindicatedby 
SOlid lines andthe localtestand relay Con 
nections of the eXChange are represented by 
broken lines? - 
Thetest-contactd ofeachswitchisconven 

ientlyplaced,SO that One of the Contacts of 
each Switch-plug—Say7?—may beappliedtOS 
itfortesting? 

Thesubscribers-Station apparatus maybe 
of the ordinary construction used in tele 
Dhone-exchanges and is in the metallic Cir 
cuit of the line,but should have a pair of 
Contactswhichautomaticallygroundtheline 
whenthegeneratoris being operated,as will 
hereinafter be deSCribed? 
The line-annunciators?D70 may be of the 

ordinary construction of non-polarized tele 
phone-annunciators?The clearing-out an 
nunciators??mayalsobe non-polarized and 
should preferably be of high resistance and 
retardation totelephone-Currents? 
EaCh Operators plug and Cord apparatus 

should be conveniently mounted and ar 
ranged for her work? 

Inthesubscribers-stationapparatusshown 
in Fig.2,1isthetelephone-switeh;2,thesub 
SCriber"s Caling-generatOr;3,his Signal-re 
Geiving bell,and4 histelephone?The cir 
Cuits are Substantialy as shown and such 
thatwhenthetelephone isonthe Switch the 
signal-receiving bellis in the circuit ofthe 
line and the telephone is shunted or short 
eireuited,andwhenthetelephoneisoffrom 
the switchitisin the Circuit oftheline and 
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thesignal-receiving bellisshunted orshort 
circuited, 
The caling-generatorisin the closed Cir 

Guit of the line and hasanautomatic device 
orarrangement ofthe usualCOnStruction by 
which the generator-armature is normally 
short-circuited,butwhenthegeneratorisbe 
ingoperatedtheshorteircuitisautomatically 
opened orremoved?The automatic device 
9fthegeneratorhasalsoa??air,of contacts 
andconnectionsbywhichwhilethegenerator 
is beingoperatedtheline-circuitisautomat 
icalygroundedon one side ofthearmature 
COil? - 

The subsCribers-station apparatusshould 
be connected intothe line-circuitinsucha 
direction that when itis operated and the 
ground connection ofthe lineistherebyau 
tomaticalyestablished,as above described, 
thearpatüreofthegeneratgisiQtheclosed 
ground-circuittherebyestablishedandwhich 
ingludesthesubscribe?sline??nunciatgrlo 
éatedatthe centralofice?Thisground-cir 
éuitisfrom the ground Connection automat 
icallyestablishedbythe operation ofthegen 
?to??ro?ghthe?rmature-egi?a?dthat 
?de.9fthe linewhichis_grounded through 
the line-annunciator,When the generator 
is operated andthe normalgrouna connec 
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tionofthelineexistsatthecentralofice,the 
line-annunciator willtherefore be operated 
Orindicate a call, 
The operation ofthe systemisasfolows: 

AsubsCriber on operating hiscaling-gener 
atortosendinacallsendsacurrent through 
his above-described caling ground-circuit 
andthrough his line-annunciator,which is 
then in said ground-circuit,The line-an 
nunciatorwiltherefore beoperatedand will 
indicate a cal,The operator on observing 
theindication placesone of herSwitch-plugs 
Dintothe switch ofthe line,By so doing 
sheautomaticallyclosesthe pair of Contacts 
db oftheswitch?Thisbringsthe relaya of 
theline into closedcircuit with the battery 
B',andthe relaybeingtherebyenergizedits 
normaly clOSed COntact-points are Opened 
andits normaly opened contact-points are 
closed and the ground connection of the 
line which Contains the line-annunciator is 
OpenedandremainSOpen aSlongasthe plug 
remainsin the Switch?When the Operator 
Dlacestheplugintheswitch,theleversofthe 
switchY,which belongtotheplug,areinthe 
?osition where hertelephone bridgesacross 
between thetwo contact-pieces of the plug, 
which is the normal position in whichthe 
switchshould beleftwhilethepair of plugs 
arenotin useforswitching,The operators 
telephoneisthereforein elosedcircuit with 
thesubscriber"s metallic-cirCuitline andshe 
by conversation finds out what connection 
the subSCriber wishes,ThisClOSed CirCuitis 
established bythe Connection ofthetwocon 
tactsm?7?’oftheplug(towhich,respectively, 
thetwosides of theoperatorstelephoneare 
eonnected)with thetwocontactsg andj,re 
spectively,oftheswitch,which,asstatedbe 
fore?are Connectedtothetwosidesoftheline? 
When the Operatorfindsout what line is 

wanted,sheteststhelinewanted,aswilhere 
inafter beindicated,andifshefindsit“free” 
orunswitched she placesthe otherplug Dof 
the pair of plugsin theswitch of the line 
wanted,Bysodoingtheeontactsdbofthat 
Switch arealSOClOSed,and the relay of that 
linebeingtherebybroughtintoclosedcircuit 
with the battery B”is energized,and the 
ground Connection of thatline through the 
line-annunciatorisalsoopened bythe open 
ing ofthepair of contacts oftherelayofthe 
line andthenormally opencontactsareatthe 
Sametime closed,Theoperatorthen moves 
theleversofthe switchYsothatthe calling 
generator B is bridged across betweenthe 
twoconductorsofthepairof plugs,Calling 
Current thereforegoesinsplitorderived cir 
cuitthronghthe metalliccircuitof bothlines 
andwillringthebelofthesubscriberwanted. 
The operatorthen places the lever of the 
Switch Y Sothat the clearing-out annuncia 
tor D Ofthe pair ofplugsisbridgedacrossbe 
tweenthetwoconductorsofthe pairof plugs? 
Thetwolinesarethenconnectedtogetherinto 
metalic CirCuit for ConverSation with the 

8 

clearingoutannunciatorbridgedaCrossthei1 
Combined CirCuit? · 
Vhenthe subscribersarethroughconver 

Sation,either ofthem may operate his Cal 
ing-generatorand Sendacurrent which will 
|pa$ through the clearing-out annunciator 
andoperateit?Astheline-annunciatorsare 
outofcircuitwiththecaling-generatorwhen 
the clearing-out signalis sent(the circuit 
throughthe annunciators being opened by 
thepairs of contacts of the line-relays)no 
current will passthroughtheline-annuncia 
tors,For the same reason no Current will 
passthroughthe line-annunciatorswhenthe 
operatorsendsthe calling-Current toline,as 
before indicated?The line-annunciator of 
thetwolineswiltherefore not be operated 
either whentheoperatorsendsa caling-sig 
naloreithersubscribersends the clearing 
Outsignal… · - 

Whenthe operator receives the clearing 
out signal,she removes the plugs frOm the 
switches ofthe two lines,The closed Con 
tacts between dand bofthetwoSwitchesare 
thereby automaticaly Openedandthearma 
turesofthe relays ofthetwolines wiltake 
their normal positions,Closing the ground 
Connections which Contain their respective 
annunciatorsand opening the ContaCtse e^ 
ofthetestsystem,Thelinesaretherebyau 
tomaticallyin condition toreceivecallsfrom 
the SubSCribers, - - 

Thetestsystemisasfolows:Whenanop 
erator desirestotestanyline,She placesthe 
contact7n ofone of herswitch-plugsintocon 
tact with the contact-Diece d of the line 
switch?the Switch Y Of the plug having its 
1eversin Connection with hertelephone?If 
thelineisswitchedfor conversation at any 
board,a complete circuit is therebyestab 
lished which contains hertelephone andthe 
battery B°,andthetelephonewillrespondor 
click,indicatingthatthelineisswitchedfor 
use?Thiscomplete circuit maybetracedas 
folows:fromthecontact-piecemoftheplug, 
throughthecord condnctorandswitch-lever, 
through one coil of her telephone,thence 
through the retardation-Coi,and thence 
through the battery B°to ground,thence 
through the contacts e e at the relay and 
thencetothe contactd,towhichthe Contact 
piece misappliedfortesting,Ifthelineis 
not Switchedatanyboard,nOSuch Complete 
circuitwillbe establishedontesting because 
the ContactSe?e are Opento each otherand 
thetelephone willnotsound,The operator 
can therefore determine on testing whether 
or notalinei8switChedfor use. 
Thedrawingsandthedescriptionheretofore 

madeareformetalic-circuitlinesonly,The 
System is,however,adapted to ground-cir 
Cuitlinesorto a mixedsystem of metallic 
and ground circuit lines,To adaptit for 
Suchasystem,the circuitsandoperation will 
beexactlyasheretoforedescribed,exceptthat 
theground-cirenitlinesareconnectedtoone 
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ofthe COntactS?Sayg?ofeachoftheirline 
Switches and the circuit Connection which 
Connects the other contacts/j of these 
Switchesisconnectedtoground? 

Itis well known that when the lines of a 
telephone-exchange are normally on closed 
Circuitthereis lessinduction andelectrical 
disturbancebetweenthediferentlinesofthe 
exchange than when theyare normallyon 
Opencirguit. Bytheuseofretardation-coils, 
as describedandshown,eachlineisnormally 
On ClOSed circuit and the electricaladvan 
tageSabOVe mentioned are maintained.?It 

,isalSO well known that open-circuit connec 
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tionsin the Central-ofice wiring when at 
taChedtolines whichareinuseareliableto 
DrOduce induction efect on other Circuits. 
By placingthe retardation-Coils of eachline 
ina bridge whichis formedatorclosetothe 
SwitChboard which is Connected to theline 
farthest from the-Sub8cribers station the 
Open-circuit Connectionsinthe wiringofthe 
exchangeareSubstantialyremoved,andin 
juriousinductiveefectsaretherebyobviated, 
On acCount of the very high retardation 

efect of retardation-coils to,telephone-cur 
rents the bridges through the retardation 
COilsofacircuitestablishedforconversation 
betweentwolines will have noappreciable 
efecton thetalking-current. · 
WhenasubSCribegoperateshiscaling-gen 

eratort08end a Caling-signal,the retarda 
tion-Coilofhislineisincircuitwith hisgen 
eratOr,as welasthe line-annunciator,On 
aCCountOfthehigh resistance oftheretarda 
tion-Coilto hiscaling-currentverylittle of 
theCurrent wil,however,pass thronghthe 
coiland mostofitwilpassthroughtheline 
annunciator,and enoughwil passthrough 
the annunciator tooperate it;also,whena 
SubSCriber Operates hiscalling-generatorto 
SendaClearing-out Signal the retardation 
Coils of thetwolines connectedtogetherare 
in CirCuit with hisgenerator,as wellas the 
Clearing-out annunciator,Onaccountofthe 
highresistance oftheretardation-coilstothe 
Current generated verylittle of thecurrent 
will paSS through them and most of it will 
DaSS through the clearing-outannunciator? 
Thegeneratorshouldbe ofsuchstrengthand 
the annunciatorsof Such resistancein rela 
tion to the resistances of the retardation 
COils that enough Current will always pass 
throughthe annunciatorstooperatethem? 
Itisevidentthatthe Callingandelearing 

out System which I have herein described 
does not depend ontheretardation-coilsand ” 
that the exchange system herein described 
would Operate the Same,asfarasthe Calling 
andclearing-outsystemareconcerned?should 
theretardation-coils with the bridges which 
Containthem be omitted?Myinvention,as 
fara8 the Calling and Clearing-outand test 
System8are Concerned,is therefore not lim 
itedtoanexchangesystem whichemploysre 
tardation-coils in the manner I have de 
scribed, - 

It isalsoevident that.in thecalling and 
clearing-out system which I have described 
the subscriber performstheSameOperations 
andinthe Same manner whether he Sendsa 
callingoraclearing-outsignal,althoughthe 
two signals passOvertwocircuits,theformer 
beingaground-circuit through the line-an 
nunciatorand the latter beingthe metallic 
circuit of the line through the clearing-out 
annunciator?Hence he will not get mixed 
in the manner of Sending the Signals,and 
hence,moreover,the Clearing-Outannuncia 
torwillbe madetoindicatewhenthe lineis 
stillSwitched for ConverSation andthe Sub 
scriber not knowing that fact attempts to 
senda CaHing-signal,Thus the disconneC 
tion will be made Sothat the line will bein 
readinessforarepetitionofthecaling-signal, 
IClaim 8S myinVention? - 
1,In atelephone-exchangesyStem,metal 

lic-cireuitlines,a Switchboard,Switches?One 
switchonSaid boardforeachline,eachSwitch 
havingtwo contact-piecesto which respec 

75 

tivelythetwosides ofitsline are Connected, 
means at Said board to Connect anytwoof 
said linesinto a metallic Circuit for Conver 
sation by joiningtogether the two Contact 
pieces respectively of their Switches,anda 
clearing-out annunciatorina bridge OrCrOSS 
Connection between thetwosidesof Said Cir 
Cuitsoformed,in Combinationwithaground 
Circuit ConneCtion foreach line between One 
ofitstwoside80r branchesandtheground, 
andan annunciatorforeach line locatedin 
itssaid ground connection,electromagnetic 
apparatus for each lineautomaticaly Oper 
atedbytheswitching ofthelinefor conver 
sationtoopenSaidground-circuitConnection 
ofits line,and a calling-generatorat each 
subscriber's station,Operated in a ground 
circuitcontainingoneside ofthelineandthe 
line-annunciatortooperate the annunciator 
while the lineis not Switched for ConverSa 
tiontoindicate the Caling-signal,andinthe 
metalic Circuit ofthetwolinest0Operatethe 
clearing-outannunciatortoindicatetheclear 
ing-outsignalwhenthe lineisswitchedfor 
ConVerSation? - 

2,Inatelephone-exChange System,metal 
lic-cirouitlines,aSwitchboard,Switches,one 
switchonsaid boardforeachline,eachswitch 
havingtwo contact-piecesto whichrespec 
tivelythetwosides ofitslineare Connected, 
means at Said board tO COnneCt anytw00f 
said linesinto a metallic CirCuit for COnver 
sation byjoiningtogether the two Contact-J 
pieces respectively of their Switches,anda 
clearing-outannunciatOrina bridge OrCrOSS 
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Connection betweenthetwoSides of Saidcir 
Cuitsoformed,inCombinationwithaground 
circuit ConnectionforeaChline between One 
ofitstwosides or branchesandtheground, 
and an annunciatorfor each linelocatedin 
its Said ground COnneCtion,eleCtrOmagnetio 
apparatus foreach line automatically oper 
ated bytheswitching oftheline for Conver 
8ationtoopenSaidground-circuitConnection 
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Ofits line,and a caling-generator 8t each 
SubSCriber'sstationintwoCirouitswheneyer 
Operatedt08endaCaling-signal,0ne beinga 
Circuit whichincludesthe line-annunciator, 
butisclosedonlywhenthelineisnotswitched 
forCOnVerSation,andtheotheracircuitwhich 
includesthe Clearing-outannunciator,butis 
ClOSedOnlywhenthe lineisswitchedforcon 
Versation,wherebythe diferentiation ofsig 
nalsisobtained bythe Same Operationfrom 
the SubSCriber? 
,3??natelephone-exchangesystem,metal 
lic-circuitlines,aswitchboard,Switches,one 
Switchon Saidboardforeachline,eachswitch 
havingtwo contact-piecestowhich respec 
tivelythetwosides ofits line are Connect 
ed,meansatSaid board to connect anytwo 
of Said lines into a metalic circuitfor Con 
Versation byjoiningtogetherthetwocontact 
?ieces respectively of their Switches,and a 
Clearing-Outannunciatorina bridge OrCrOSS 
Connection betweenthetwosidesof Said Cir 
CuitS0formed,incombinationwithaground 
cirCuit Connection foreachline between one 
of itstwosidesorbranchesandtheground, 
and an annunciatorforeaChline loCated in 
itsSaid ground connection,electromagnetic 
apparatus foreach line automatically Oper 
ated bytheswitching ofthe line for conver 
Sationto OpenSaidground-circuitConnection 
Of its line,a Caling-generatorat each Sub 
SCribersStationinthemetallic circuit ofthe 
line whenever operated,and a ground Con 
nection at the SubsCriber°8 Station for the 
line whenthegeneratoris operated withthe 
generator between Such ground COnneCtion 
andthe normalground ofthelineatthe cen 
tral ofice. 
4,Inatelephone-exchange System,metal 

lic-cirCuitlines,aSwitchboard,Switches,One 
Switchonsaidboardforeachline,each8witch 
having two contact-piecesto which respec 
tivelythetwo sides of its line are Connect 
ed,aretardation-coilforeachlineinabridge 
Connectionatthe Central ofice between the 
tw0Side80fthe line,meanSat8aid b0ardto 
connect anytwo OfSaidlinesinto a metalic 
circuit for conversation byjoiningtogether 
thetwo contact-pieces respectively of their 
Switches,anda clearing-Out annunciatorin 
abridge OrCrOSSCOnnection betweenthetwo 
8ide80f8aidcireuitsoformed,inCombination withaground-circuitconnectionforeachline 
betweenone ofitstwosides or branchesand 
theground,andanannunciatorforeachline 
locatedinits Saidground connection,eleC 
tromagnetic apparatus for each line auto 
Imatically operated by the Switching of the 
line for COnverSation to Open Said ground 
circuit COnnection ofits line,anda Caling 
generatorateachSubSCribers Station,Oper 
atedinaground-circuit containingOne side 
of the line andthe line-annunciatort0 Oper 
ate the annunciator while the line i8 not 
Switched for converSation to indicate the 
ealling-signal,andinthe metallic circuitof 
thetwolinestooperatethe clearing-Outan 

nunciatortoindicatethe clearing-out signal 
whenthe lineisswitchedfor Conversation, 
5,Inatelephone multiple exchange Sys 

tem,metalic-circuitlines,a Switchboard, 
Switches,one Switchon 8aid board for each 
line,eachswitch havingtwo contact-pieces 
to whichrespectivelythetwosidesofitsline 
are COnnected,aretardation-COilforeachline 
ina bridge connection betweenthetwosides 
0fthe line atthe board Connectedt0theline 
farthestfrom thesubscribersstation,means 
atSaid boardtoconnectanytwoof Saidlines 
into a metallic cireuit for conversation by 
joiningtogether the tw0 Contact-pieces re 
Spectively of their Switches,anda clearing 
Outannunciatorin a bridge or CrOSS Connec 
tion between thetwo sides of said Circuitso 
formed,inCombination withaground-circuit 
COnnection foreach line between one of its 
twosides or branches and the ground,and 
an annunciator for eaCh line located in its 
Saidground Connection,electromagneticap 
paratusforeach lineautomatically operated 
bytheSwitching ofthe line forconversation 
to Open Saidground-circuit Connection ofits 
line,andacaling-generatorateachSubscrib 
ersStation,Operatedinaground-circuitcon 
taining One Side of the line andthe line-an 
nunciatOrt0 Operate the annunciator while 
thelineis not Switched for conversationto 
indicatethecalling-Signal,andinthe metalic 
Circuitofthetwolinestooperatetheclearing 
outannunciatortoindicatethe clearing-out 
signal whenthe lineisswitched for conver 
Sation? 
6?In a multiple telephone-exchange sys 

tem,atelephone-line andswitchingappara 
tusatthe Central ofice to Connectit at will 
withanotherline forconversation,incombi 
nationwithalocalcircuitforthelineautomat 
icallyclosed bythe Switching of the line for 
Conversation,anelectromagnetierelayanda 
batteryin SaidClosedcircuit,saidrelayhav 
ingtwopairsof Contacts,onenormallyclosed, 
but opened while Saidlocalcircuitisclosed, 
theothernormallyopen,butclosedwhilesaid 
local circuitis closed,the line-annunciator 
normalyinClOSedcircuit withthefirst-men 
tioned pair of COntacts,andatest receiving 
instrumentand battery in a closed circuit, 
which Containsthe Second pair of contacts 
when OntestingSaidSecond pair of Contacts 
isClOSed,but nototherwise. 
7,In a multiple telephone-exchange sys 

tem,atelephOne-line,anannunciatorforthe 
Same and Switchingapparatusatthe central 
ofice t0COnnect thelineat willwithanother 
line for COnVerSation,in Combination with 
twolocalCircuitsfortheline,oneautomatic 
alyclosedbythe Switching of the line for 
COnverSation,and an electromagnetic relay 
and batteryin Said closed circuit,to make 
the annunciatorinOperative while thelineis 
thu88witched,and the other a test-circuit 
automaticalyclosedatonepointbycontact 
points of8aid relay when the line is thus 
switched,Saidtest-circuit being closedatits 
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other Open point bythe operator on testing 
theline,andatestreceivinginstrumentand 
batteryin Saidtest-cirGuit? 
8?In a multiple telephone-exchange sys 

tem,atelephone-line and Switchingappara 
tusat the centraloficetoconnectitatwill 
with anotherline forCoüversation,in combi 
nation with aloCal CirCuit forthe line auto 
maticallyclosed bythe Switching oftheline 
for conversation,an electromagnetic relay 
andarelay-batteryinSaidclosedcircuit,Said 
relay having two pairsof Contacts,one nor 
Inallyclosed,but opened whilesaidlocalcir 
Guit is Closed,theother normaly open,but 
closed while Said local circuit is closed,the 
line-annunciator normaly in closed circuit 
withthefirst-mentioned pairof contacts,and 
atestreCeivinginstrumentandatest-battery 
(not the relay-battery)in a closed circuit, 
which Contains the second pair of Contacts, 
when OntestingSaidSeCond pair of Contact8 
is closed,but not otherwise? 
9,In atelephone-exchange System,multi 

ple 8witchboards and telephone-lines con 
nected t0the8ame,incombinationwith local 
test-Circuits,insulatedanddisconnectedfrom 
the line-Circuits,0ne foreach line,eachtest 
circuitContainingderivedorparalelcircuits 
andaConnectioncommontoandinserieswith 
Saidderivedorparallelcircuits,saidcommon 
Connection being normaly open at a single 
Doint,Said point beingcommontotheboards, 
butClOSedatthat point wheneverthe lineis 
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switched for conversationat either board, 
8aid derived or parallelcircuits of Saidtest 
circuit,one foreach board,beingeach nor 
testing,adiferenttestreceivinginstrument 
in each of Said derived or parallel circuits, 
and batteryinanytest-circuitestablishedon 
testing, - 
10?Inatelephone-exchangeSystem,multi 

Dle switchboards and telephone-lines Con 
nected tothe8ame,incombinationwithlocal 
relay-circuits,one for each line,each nor 
mally open,but Glosed while and whenever 
the lineisswitchedforconversation,adifer 
ent relayand a batteryineagh of Said_cir 
cuits,local test-circuits,one for each line, 
each test-circuit being normally Openatthe 
relay of the line,but closed at that point 
while and wheneVer the line is SwitChed for 
useat either board,derived or parallel cir 
Cuits ofSaidtest-circuit,one foreach board, 
each normally Open,but ClOSed bythe Opera 
tor on testing,a diferent test receivingin 
strumentineach of Said derivedor parallel 
circuits,and battery in anytest-Circuit eS 
tablished ontesting, - 

Intestimonywhereof I have hereuntosub 
SCribed my name? 

MILO G?KELLOGG? 

Witnesses: 
H,M,WALKER, 
E,S,WALKER? 
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