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7o a//zphon??71M//Co72cc772? 
Beit known thatI,GgoRGE KNowLES,Jr, 

of Milwaukee,in the county of Milwankee 
andStateof Visconsin,haveinventedcertain 
newandusefulImprovementsin Electric Con 
trolingApparatusforFire-Alarms,&c.;andI 
doherebydeclarethatthefolowingisafull, 
clear,and exact description oftheinvention, 
which wilenable Othe1sskiledin theartto 
whichit pertainsto make and usethesame, 
reference being had to the accompanying 
drawings,and to the letters of reference 
markedthereon,which form a part of this specification… 
The main objects of myinvention are to 

electrically control mechanism for the per 
formance ofthe desiredwork without thein 
tervention of alocal battery orgenerator;to 
Supplya maineircuitandoneornorebranch 
Circuitswith Currentfromamain or COmmon 
battery orgenerator;tostart andarrest the 
mechanism ofanybranchcircuitbytheopen 
ingorclosingof snch circuitwithout afect 
ing mechanism controlled byother branches 
QfSame maincircuit;tomaintaintheCurrent 
inthe main Circuit when the meChanism of 
any branehisin operation orabnormalposi 
tion bydivertingthe eurrent from one path 
through another;toprovidesimple andreli 
able means forthetransmission of electric 
signalsoralarms;toindicate an aceidental 
breakorinterruption in a branch Cirenit by 
asignal distinguishable from signals made 
for other purposes;to prevent the Signal 
transmitting mechanism of One station from 
startingor afectingthat of another on the 
8ame main Circuitorfrom preclndingitSOD 
eration,&c. 

It consists,essentiaiy,ofasinglenaincir 
cuitand one or more localor branch Circuits 
suppliedwitheurrentfrointhesamesonrce? 
an electro-magnetand a Switch COntrolledby 
Said magnet andarranged to divertthe Cur 
rentofthemaincircuitfromonepaththrough 
another upon the opening or elosing of a 
branchcircuit;of suitable CirCuit-COntroling 
devicesinthelocalorbranchcircuits;OfSig 
nal-transmitting mechanish arranged to be 
set in operation by Said circuit-Controling 
devices;of an electro-magnet arranged to 
controltheoperation of thesigna-transmit 
tingmechanism;ofastoparrangedtoarrest 

the movement of the signal-transmitting 
neChanism,So as toindicate an accidental 
breakor disturbanceinalocalor branchcir 
cnit byasignaldistinguishablefrom signals 
forother purposes;of aswitch bywhichthe 
magnet iscutout of the main Circuit when 
thesignal-transmitting mechanism isset in 
Operation?wherebydisturbance of Saidmech 
anism bytheoponingor closing of Said cir 
cuit is prevented;of a shunt or branch 
throughwhichthecurrentisswitchedaround 
the magnet and the main Gironit is main 
tainedfor the transmission of signals from 
otherstations,andof certainother peculiari 
ties of Construction andarrangement herein 
after particularly described,and pointed ont 
inthe ClainS. 

In the accompanying drawings,Eigure 1 
representsan electric signal-transmittingde 
vice andits connections embodying myin 
vention?Figs?2and 3are similarviews of 
inodifeationsof theapparatus,and Fig.4is 
a medial CrOSS-Section ofthe deviceshownin 
Fig.1… 
Although I havefor the purpose ofillus 

tration shown myimprovementsaDplied to 
electric Signalingapparatus,theyare appi 
cable alsotoother nses,such as heatregu 
1ation,electric lighting,&c. 
The deviceshereinshownand dcscribedare 

arranged fornormally-cloSed mainand local 
0r branch circuits,althoughthey may beop 
eratedinconnection with normaly-opencir 
CuitS. 
ReferringtoFigs.1and4,Arepresentsany 

suitable base orSupport upon whichthesig 
nal-tranSnitting meChanism is monnted?It 
maybeconvenientlyformed of non-condnet 
ingmaterial,80astoinsulatefromeachother 
thevariouspartsattachedthcretowhichneed 
to beinsulated. - 

Bis an electro-magnet mountedupon an 
arbor b,soasto revolvetherewith. 
Cisthearmature of Said magnet,provided 

onthe inner side with asleeve C/,which is 
snpported on anarm b",projecting radialy 
from thearbor b,and on the outerside with 
aprojection C,the purpose of whieh ishere 
inafter explained,Aspring y holdsthear 
mature C normaly ont of contact with the 
cores ofthe magnet B. 
Eisa break-wheelmounteduponthearbor 
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b ofthe magnet,soastobeturnedtherewith… 
It is provided with projectionse e,Suitably 
arranged andgronped to Droduce,in connee 
tion with the spring F,constituting the cir 
cuit-breaker,the desired Signals, 
DD^D°arearc-shaped metallic strips at 

tachedtobaseACOncentricallywith thearbor 
Dofthe magnetand break-wheelandSuitably 
insulated,which may be efected byforming 
the base A of wood orother non-conducting 
materialor by any otherwell-known orSuit 
able meanS? 
a a^are binding-postS,One being ConneCted 

with thestrip Dandtheotherthrough Spring 
F(initsnormalposition)with strip D/,The 
posto/isinsulated bythe baseA,towhichit? 
isattached,or by other Suitable means? 
Gisaspringattachedtothe outerside of 

strip Dand projectingovertheadjacentend 
ofstrip D/,Itisformedwithaprojection9, 
which restsagainsttheouterinsulatedendof 
projection c ofarmature C whenthe magnet 
isinitsnormal position,therebyholdingSaid 
springoutof contaetwith thestrip D” 
PP”representwires of alocal or branch 

circuit,which maypassthronghVarionsapart 
mentsinthesameordiferent buildingsand 
be providedatthe desired pointswitheither 
manually or automatically Operated GirCuit 
controlling devices bywhichthe signal-trans 
nitting mechanism may be Set in operation 
from Such points? · Nrepresentsathermostatconstructedand 
arranged,when Subjected toacertain degree 
of heat,tofirst breakthe circuit and byits 
continued operation toclose it,Anovable 
part n,connectedwith_the wire Pon oneside 
óf the thermostat,and two Contaet-points7/ 
7?,connectedwith the wire P”on the other 
side,serve for the purpose?The part 7, 
against which thethermostatacts,rests nor 
malyin contact with the point 7/,Under 
the influence of heat the thernostat first 
movesthepart7 outof contactwith thepoint 
7Y,thereby breakingthe circuit,andthe eon 
tinuedoperation ofthethermostat movessaid 
part7 into engagenent with the point 7? 
therebyclosingthe eircuit? 
The cores of magnet Barewound diferen 

tialy bywires b/and b°,theends of which 
areconneeted,reSpectively,with Springsh h/ 
and h" h°,TheSe SpringSareattached tothe 
back ofthe break-wheel E,Soasto be moved 
with the magnet Basitisturnedonitsarbor 
andto engagetheinne?8urface of thestrips 
DD”D°?The springsh h/and?°h°arefas 
tened to the break-wheel E by pins y h*of non-conductingmaterialorareotherwiseSuit 
ablyinsulatedtherefrom. - dd/arefixedprojectionsorstopsarranged 
tobeengaged bytheprojection C of armature, 
C,and therebyarrest the movement of the 
magnetatthe desired pointsforthe purpose 
hereinafterexplained? IIisastripofinsulatingmaterialattached 
totheinnersides of themetallic Strips D D^ 
inthe path traversed bythe Springh,so as 

to holdsaid spring out of contactwith the strips DD/,andtherebycutthewinding U”of 
magnet Bout of circuitafterthe spring Gis 
released and the Currentis diverted through 
thestrip D”? 

Suitable mechanismis providedforrotat 
ingthe magnetBand break-wheel Ein the 
directionindicated bythearrow,and provis 
ion is made for winding or resetting Said 
nechanism? 
For the foregoing purpose aweight Qis 

shown attached to a cord which is wound 
aroundaspoolon thearbor b,the end ofthe 
arbor being Squared to receive a key for 
winding, - 

Suitable resistance Mis placedin thestrip D^tocompelsuficienteurrenttopassthrough 
thelocalor branch Circuit PP/andthewind 
ing b°of the magnettoproperlyenergize Said 
magnct when said branch circuit is closed andthecurrentisswitchedfromthewinding 
b^of8aid magnetthroughthe strip D/ 
Itwillbe understoodthatthe nsualorany 

Suitable signal-receivingmechanismandbat 
tery orotherelectriegeneratorare provided 
in connection with the main Circuit OO’and 
thatany desired number of local or branch 
circuits withsignal-transmitting mechanism 
likethatshown maybe operatedon8aid main 
circuit,The magnet signal-transmitting 
mechanism andtheirimmediate Connections 
may be inclosed by the usual break-wheel 
box or byanySuitable casing,88shown in 
Fig.4?Variousother calsoralarmsmaybe 
transmittedoverthesamecircuit OO”with out disturbingorinterferingwiththeopera 
tion ofthe apparatus herein described? Myimprovedapparatusoperatesasfollows: 
Supp0Se,for instance,that a break or acci dentalinterruptionoccursinthebranchcircuit 
PP/,which may beconvenientlydesignated asthe“building-circuit”Thewindingb°be ingthusdeprivedofeurrent,themagnetBwil beenergizedbyitswindingU^andthearmature 
C wil be attracted?Theattraction ofarma 
ture Cthus withdrawsthe projection cfrom engagementwiththestopd,therebyreleasing 
the break-wheel and magnet,which will bé 
turned,as previouslydescribed,in the direc tionindicatedbythearrow,Atthesametime thiss?ringG,beingreleased,willengagewith stripD',therebyswitchingthecurrenttfrough 
the SpringG,Strip D',andspring F between 
the Connections ofthe wiresOO^ofthemain 
cirguit?AS_the magnet beginstoturn,the 
spring hrides upontheinsulating-strip H, 
thereby Cuttingthe winding D’out ofciréuit, 
Both windings b^ b° being now deprived of 
Current,the magnet Bisde-energizedandthe 
armathre Cis foreed outward byspringb4 
and the pr9jection c engages the stop d/ whenitreachesthatpoint,therebyarresting 
the further?movement of the magnetaná 
break-wheel,In turning the distance be tweenthe StopSdd/onegroupof projections 
eeDassesthe Circuit-breaker F,sendingin 
oneronnd ofthe box,therebygivingatthe 
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centralstation a“trouble-signal?”indicating 
the number of the box,and,if no farther 
movement of the break-wheelfollows,an aC 
cidentalbreak orinterruption of the build 
ing-circuitin connection with that box?If 
now the building-circuit is again closed 
throughthe Continuedaction ofathermostat 
Nor by any other cireuit-controlling device, 
thespring h°beingstillin contact with strip 
D°,thespringd°in contactwith D',andthe 
Spring in contact with theinsulating-strip 
TI,the currentwilpassthroughthe winding 
U°andenergizethemagnet B,Causingittoat 
tractarmature Cand withdrawits projection 
cfrom engagement with stop d/,therebyre 
leasingthe magnet and break-wheel,which 
willthen completeonerevolution,Sendingin 
afulroundofthe box constitutingan alarm 
offire or otherpredetermined signalasdis 
tinguishedfrom thetronble-signalindicating 
an accidental break orinterruption in the 
building-cirenit?While the projection c is 
in engagement with the stop d/bywhich a 
trouble-signalis made the Current of the 
naincirenitiscut ont of the winding b”of 
the magnetbythespring hrestingonthein 
sulating-strip H,Thereforeany breakorin 
terruption of the main eirenit cannotafect 
the magnet orits armature Soastorelease thesignal-transmittingmechanismandalow 
a complete alarm or other signal as distin 
guishedfromatrouble-signalto besentin… 
Atthe Sametimethe CurrentOfthe main Cir 
cnit passes throngh Spring Gand strip D^, 
Thereforewhenthesignal-transmittingmech 
anismisinthepositionlastmentionedSignals 
can be sent through the main circuit from 
other points thereon either bytransmitting 
mechanismlikethatdescribedorbyanyother 
devicesuitableforthepurposeoftransmitting 
police-cals,burglar-alarms,or Other Signals? 
When acomplete revolution of the magnet 
and break-wheelismade,the projection C of 
thearmatureengageswith thestop d,arrests 
the furtheraction of thesignal-transmitting 
mechanism,and movesthe SpringG out of 
engagementwith strip D',Springs h h/are 
broughtagainintocontact with thestrips D 
and D/,respectivey,thereby directing the 
current throughthe windingb/,whichisbal 
anced by the current passing through the 
otherwinding U°being broughtagainintocir 
enitwiththebuilding-wirePP/bythesprings 
?°and h°engaging,asatthe outset,with the 
strips D°and D',respectively, 
ReferringtoTig.2,ilustratinga modifica 

tion of the apparatus,the magnet B^is sta 
tionariy mounted upon the frameorbaseA^ andthebreak-wheelE/isinadetorevolve,any 
suitableactnating mechanism beingprovided 
toimparttherequiredmovementthereto?C/ 
isthearmature,provided On the Otter Side 
with a projection c°and held normaly out 
of Contact with the cores of magnet B^by a 
springc",The break-wheel E/is provided 
in the ustalmanner with a Series of projec tionse/e/,arrangedtoproduce,ineonnection 

with the circuit-breaker F/,the desired sig nals,Itisalsoprovidedwith lugse°ande", 
adapted toengage with the projection c°of 
thearmature when the latteriSinitsnormal 
position,andtherebyarrestthe movementof 
the break-wheelatthe properpoints,O°O° 
arethe wires ofthe maincircuit,attachedto· the binding-posts a°C°?respectively?The 
Spring F/,Servingasacircuit-breaker,is at 
tachedto orconnectedwith the binding-post O",andaspringG/isattachedtoorconnected 
with the other binding-posta°,Thefreeend 
ofsaidspring G/projects between twocon 
tact-piecesg/9°,andawire D°orothersuit 
able conductor conneetsthe contact-piece9° 
with aCOntact-piece/,against which the Cir 
Cuit-breakingSpring RY bearsin its normal 
position,Suitable resistance M^isplacedin 
the conductor D",80 as notto deprive the 
buiding-circuit of Suficient Current whenit isclosedtoenergizethemagnet,P°P°repre 
sentthe wires of the building-circuit,which 
issupplied with Current from the main cir 
Cuit,of whichit Constitutes a branch,Itis providedatanydesired pointorpointsthere 
inwithcircuit-controllingdevices,suchasthe 
thermostat N”and Switch R,arranged to 
break and ClOSethe Circuit either automati 
Callyundertheinfluence ofabnormalheator 
manualy,TheSwitchRconsists ofapivoted 
arm 7,connectedwithonepartofthewireP, 
and of contact-pieces 7”7',whichare con 
nected with the other part of wire P°and witheachother?Thecircuitisclosedthrough 
the Switchwhenthearm Tengageswitheither contact-piece7',butisopenedwhiesaidarm 
ispassingfrom one to the other?The mag 
net B”iswound diferentialywith thewires 
b°and b",the ends ofthewinding U being 
Connected,respectively,with the contact 
pieces fandg/and the endsof the winding b"beingconnected,respectively,withthewire 
P°of the building-circuitand with the con 
tact-piecef The otherwire P°orend ofthe 
building-eireuitisjoinedtothe binding-post 
Q°?The binding-posts a°and a°andthe con 
tact-pieces/,9/,and9°are mounted upon a 
base A’of non-Conducting material,or may 
be otherwise Suitablyinsulated,Thisform 
of theapparatusOperatesessentialylikethat 
previouslydescribed? · 
Whena breakorinterruptionoccursinthe 

buiding-cirCuit,the CurrentisCut outofthe 
windingb"andthe unbalancedefect of the 
otherwindingU°energizesthe magnet,which 
attragtsitsarmature Canddrawsthe projec tionc°outofengagementwiththeprojectione 
onthebreak-wheel,permittingthe latterto 
turninthe directionindicated bythearrow, 
When the break-wheel beginstoturn,the springGridesupontheinsulating-stripefand 
ismoved out ofcontactwiththepieceg/and 
into Contact with thepiece9°,therebyswitch 
ingthe Current of the maincircuitoutofthe 
windingU°0fthe magnetthroughthe branch 
D°,The Current being thuscutout of both 
windingsU°andb",the magnet becomesinert 
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andits armature C”is forced outward by 
springc°,causingthe projection c°to engage withthestope°andarrestthefurthermove 
mentofthe break-wheel untilitis again re 
1eased,Inturning from One Stope°tQthe otherstope°onegroupofprojectionse/e^will 

35 

45 
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passthecircuit-breaker E”andSend in One 
roundof the boxto denote iffurther move 
mentof the break-wheel does not followan 
accidentalbreakorinterruption ofthebuild 
ing-circuit,Thewinding D°beingcutoutof 
the maincirguit,nobreak orinterruption 
therein canafect themagnet Soastorelease 
the break-wheel,andthe current ofthe main circuit,beingswitchedthroughtheconductor 
D",establishesaconnection aroundandin dependentofthe magnet,throughwhichsig 
nalsfromother boxesorpointsinthe main linemaybetransmittedwhenthesignal-trans 
mittingmechanismin questionisinthe po 
sition 1ast described,If nowthe building circuitisagainclosedeitherbythecontinued 
action of thethermostat N?,bythe Switch R, orbyanyothercircuit-eontrollingdeviee,the 
cnrrentwilpassthroughthe winding b",en… 
ergizethe magnet,drawthe projection c°ont 
ofengagementwith the stop e"?therebyre 
1easingthe break-wheel and allowingit to 
completearevolution andsendinanalarm 
orsignal distinguishablefrom thetrouble 
signalmade by apartialrevolution ofthe break-wheel,Beforethestope°returnstoa 
pointadjacenttothe projeetionc°ofthe a? 
mature C/,afterthestope°hasbeen released 
thereby,the insulating-strip e" clears thé 
spring G/,which thereupon?makes contact 
with the pointg/and again divertsthe cur? 
rentfrom the Conductor D°and directsit 
throughthe winding U°ofthe magnet,Both windigsofthe magnet being nowsupplied 
with currentand balanced inefect,the a? 
matureC/isreleased and Springc°force8the 
projection c°outward intoßengagementwith thestope°,therebyarrestingthefurthermove 
ment ofthe break-wheel untilitis againre 
1eased bythe opening of the building-circuit 
P°P,aspreviouslydescribed, 
Itshouldbe observedthatathermostatfor 

opening and closingthe building-circuitin 
the apparatus herein described should be 
such that the movable part will not recede 
after breakingthe Circuit and closeitagain, 
but willremain whereveritis left untilitis reset,OtherwiseathermostatSubjectedtem 
orarilytoadegreeof heatsufieienttoafeet 

itslightlyand breakthecircuit but notsuf 
cienttoclose the Circuitagain by Causingthe 
continuedadvanceofthe movablepartwould 
whenitcooledreleaSethe Signal-tranSmitting 
nechanism after atrouble-signal had been 
made,andthuscanSeafalSe alarm Offireto 
be Sentin, 
ThethermostatsNandN/,whichareshown 

inthe drawings as suitableforthe purpose 
;specified,each embrace a Chamber 7?,COn taininga_materialwhichissolid,ornearlysoy underordinarytemperatures,butsoftensand 

expands whensubjected to abnormal heat, 
8nd? movable partor piston 7y,adaptedto 
beadvanced bythe expansion of such mate 
rial,which in Cooling solidifies behind the 
pistonand does not permitit to readilyre 
Cede?Itisobviousthatvarious mechanical devices maybearrangedtopreventtheretro 
gression of8aidmovablepartuntilitismanu 
alyreset? · 
,The springG/maybearrangedto switch 
thecurrentthroughtheconductor D°before 
the winding b"ofthe magnetiscutont of 
circuit,asisdone bythearrangement shown 
in Fig,1?Sueharrangementis desirableto avoidatemporaryinterruptionofthecurrent 
through the main circuit,and thereby pre 
cludingthetransmission ofsignalsfromother 
Stationsortransmittingasinglesignal,which 
wouldinconnectionwithregularsignalspro 
duce Confusion? - “ 
In place of the diferentially-wound mag 

nets shownin Figs.1and 2 aplain-wound 
magnet maybeemployedwithslightly-modi 
fied Connections? 

81 

Beferringto Fig,3,B°is a plain-wound 
magnet revoluble on a suitableaxis,C°is 
the armature of the magnet,Suitably Con· nectedsoastoturntherewith?Itisprovided withaprojectionc",whichisarrangedtoen 
gage with StopSo*ando°,bywhichthemove 
ment of the magnetand ofthe partsmovable 
therewithis arrestedat the desired points? Erepresentsabreak-wheelrevolublewiththe 
magnetand providedwith teeth or projec 
tione°e",suit8blygrouped and arrangedto 
work with the Circuit-breaker E°,oando” 
arebinding-poststowhichthe wiresO4andO° 
are attached?P is the wire of the build ing-circuit,provided,asprevionslydescribed, 
with suitable circuit-controling devicesar 
rangedto be manualyorautomaticallyoper 
ated,0r both,Itis attached at one end to 
the binding-posto and at the other to the 
binding-post2?Sisan arc-shaped metallic 
stripattached to the baseA°,of insulating 
material,or to any Suitable Support,from 
whichitis Suitablyinsulated concentrically? 
with the axison whichthe magnetandbreak 
wheelturn?It is provided withashoulder 
Or projection S,against which the cirouit 
breaker E°restSinitsnormal position,Suit ableresistances”isinterposedinthestripS, 
808Snot to deprive the building-circuitof 
the neceSSary Current when the circuit is 
Closedthrough both the building-circuitand 
the StripS,G°isaspring-Switchattachedto OrotherwiseSuitablyconnectedwiththebind 
ing-poStoSOasto bearnormallyagainst one 
end of the strip S,7Yis,a similar spring 
Switch attached to or otherwise connected withthebinding-post2?Soastobearnormaly againsttheotherendofthestripS?Itispro 
videdwitha projection p°inthe path ofthe outerendofarm",which,engagingwithit 
whenthe break-wheel8tandson thetrouble Stop,breaksconnection betweensaidspring 
2”and Strip Sand establishes connection 
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throug?thewindingb of themagnetandthe 
arms YandTbetweensaidspring7Yandthe StripS?TwoarmsTandT/,attachedtothe 
break-wheel E°and insulated therefrom by 
piyot-pins **,of insulating material,orto anyothersuitablepartorpartsmovablewith 
the,?agnet,are provided with springs or 
yislding cQntactpiecesfand/,arfanged to 
?ide9ver the strip Swhen the magnetand 
break-wheel are turned on their axis,To 
thesearmsTandT”are attachedthetermi 
nals.Of the winding U of maguet B°,whieh 
windingis of suficiently high resistanceto 
Gause?9st of the current to pass through the buildingcircuit P withoutafectingt?e 
armatureC°whenthecircuitisclosedthrough 
both the wire Pand the winding U,The 
armature C°is held normaly out of con 
tagt with thecores of themagnetandin po 
sition_toengagewiththelugsa+d°byaspring 
g",ad 8uitablemeansisprovided forturn 
ingthe magnet and break-wheel?such,for 
inStance,as that hereinbefore referred to, 
This1nodifiedarrangementof myapparatus 
Operatesasfolows: 
Whilethe magnet remainsin itsnormal 

DOsition(shown in Fig,3)the springfrests 
againsttheSwitch-springG°,holdingitont of 
COntact witlthestrip Sandestablishingcon 
?ection between oneterminalofthewinding 
b”andthe wire O4 of themaincircuit,The 
spring/,resting on the strip S,establishes 
COnneCtion betweenthe otherterminalofthe 
windingb”andtheotherwire O°ofthe main 
eireuit?If nowthe building-circnit Pis 
brOken by any of the devices hereinbefore 
mentioned or otherwise,the currentiscom 
peledtopass through the winding U,ener 
gizingthe magnet B°,which attractsits ar 
?1ature C°and withdrawsthe projection c? 
from the stop(A,The magnetand break 
wheelthusreleased areturned ontheiraxis bya_weightorotheractuatingmechanismin 
the directionindicated bythearrow,Asthe 
magnet beginstoturnthespringt movesout 
9f engagement withspringG°,whichimme 
diatelymovesinto Contact with thestrip S, 
establishingaconnectionthroughitbetween 
thewiresO*and O°ofthemaincireuit,By 
?eason ofthe high resistance of the winding b”theCurrent,0rthegreaterpartthereof,now 
?aSSesthroughthe Strip S,the magnetis de 
energized,andthearmatureforeedbyspring 
c°Outwardly,bringing the projection c°into 
range withthestopa",withwhichitengages, 
therebyarrestingthe further movement of 
the magnetandbreak-wheel,Inturningthe 
distancefrom onestop q*totheother a°one 
group of projections e* passes the Circuit 
breaker E°and Sends in atrouble-signalto 
the Central Station,indicating,if nofurther 
movement of the break-wheelfollows,an ac 
cidental breakor interruption of the build 
ing-circuit,aswellasthenumberofthe asso 
ciated box,Vhenthe projection c*engages 
thestop?,thearmT/pasesunderthe prg 
jection2°onspring Yand movesand holds 

itout of contact with thestripS?therebyes? tablishingconnectionthronghthewindingU” 
betweenthe binding-posts?ando,thespring 
*bearingagainstthestripS?Ifunderthese 
Conditionsthebuilding-circuitisagainclosed 
inthe mannerprevionslydescribed,thecur 
rentwillpassthroughthecoilD”ofthemaguet 
B°,theresistances’beingsuficientlygreater 
thantheresistanceofthebniding-circuitand 
coil U tocompelthe current toflowthrough 
thelatterandenergizethe magnet,whichat 
tracts its armature C°and withdraws the 
projection c+from thestopo°,therebyreleaS 
ingthe magnetandbreak-wheel,VhenthuS 
released,the break-wheel completesa reVO 
lution,Sendingin a complete round of the 
boxconstitutingan alarmoffireorotherpre 
determined signals. Having completed a 
revolution,the partsassumetherelative p0~ 
sitionsin which theyareshownin Fig.3,and 
themovementofthe magnetand break-wheel 
isarrested bythe projectionc"engagingwith 
the stop a",connection being established 
through the strip S between the building 
circuit P+andthe wire O°ofthe main CirCuit 
andthemagnetde-energizedwhenthespring 
b^is released byarmT” 
Varionschanges mayobviously be madein 

the details oftheapparatus hereindeScribed 
andshown without departurefrom the prin 
ciple ofits operation orthespirit of myin 
vention,andthe meehanism Controlledinits 
operation bytheelectro-magnet may be Con 
nected and arranged Soastoperform Other 
work than actnating a circuit-breaker by 
which signals are tranSmitted?as,for in 
stance,the openingandelosing of avalvein 
atemperature-regulating System, 
Afixed plain-wound magnet may be en 

ployedinstead of the movable plain-wound 
magnetorthefixedormovablediferentialy 
wound magnets hereinbefore described by 
providingitwith Connectionslike orsimilar 
tothoseshown in Fig,2, 
IClaim? 
1.The combination,with a main and a 

branchcircuitsuppliedwithcurrentfrom the 
SameSource,of Signal-tranSmitting mechan 
ismandanelectro-magnethavingitSwinding 
normallyineonnectionwiththe mainandthe 
branch circuitsand arrangedtocontrolSaid 
signal-transmitting mechanisminits Opera? 
tion,andashuntaroundthewindingof Said 
magnet,havingsuficientresistancetoforee 
current throughthebranch whenitisClosed 
andbothshuntand branchareincircuit,Sub stantiallyasandforthepurpoSessetforth, 
2.Thecombination,withamainand branch 

circuitssuppliedwith Currentfrom the Same 
sourceand circuit-controllingdevicesin Said 
branch circuits,of an electro-magnetwound 
diferentialywith the wires ofthe mainand 
branch circuits,Suitable meChaniSm for the 
performance of the desired work controlled 
bysaid magnet,ashuntaroundthewindings 
of said magnet,and a Switch Controlled by 
saidmagnettodiverttheCurrent ofthemain 
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Gircuitthroughsaid shunt when the branch? 
Circuitis broken,substantiallyasandforthe 
purposessetforth. 
3.The combination of a main circuitand 

5&branch eircuitsupplied with currentfrom 
the SameSource,an electro-magnetthe wind 
ings of which are normally connected with 
Said nainandbranch circuits,ashuntaround 
the windings of said magnet provided with 
resistance,anda switch controlledin Opera 
tion by Said magnet and arranged to aut0 
maticallydivert thecurrent of the maincir cuitfromthewindingsofsaidmagnetthrough 
Saidshunt npon the opening of theadjacent 
branch Gircuit,substantialy as and for the 
I)urpoSesSetforth? - · 

4?The combination of amaincirchitand 
branchcircuits,allsuppliedwithcurrentfrom 
Said main circuit,each branch eircuit in 
Cluding Suitable mechanismforthe perform 
ance of the desired work,an electro-magnet 
controllingthe operation of Said mechanism 
nnd havingitswindingsnormally connected 
withSaid mainandthecorresponding branch 
cirCuit,ashuntaroundthe windings of Said magnetprovidedwithresistance,andaSwitch 
whichiscontrolled bysaid magnetand con· 
structedand arrangedwhenthe branch cir 
Cuitis brokento Connectsaidshunt withthe 
maincircuitandcutthewindingsofSaid mag 
net outof the main eircuit,thereby maintain 
ing the main circuit forother branchesand 
preventing the transmission of SignalS 
throughthe mainlinefromother pointsfrom 
afeeting Said magnet,Substantiallyas and 
forthe purpoSessetforth? - 
5?The Combination a main cirCuitand a 

branch circuit provided with one or more circuit-controling devicesandsuppliedwith 
Current from Said main circuit,an electro 
magnetthe windingof which hasconnections 
withthemainandbrancheircuits,ashuntpro 
videdwithresistance aroundsaid magnet,a 
Switch bywhichthe Currentisdivertedfrom thewindingofsaidmagnetthroughsaidshunt 
andthe main circuitismaintained closedfor 
Operation with other branches,and mechan 
iSmCOntroledin Operation by Said magnet, 
Substantiallyasandforthepurposes8etforth? 
6.The Combination,with a main cirouit 

anda branch circuit suppliedwith current 
therefromand providedwithasuitable cir 
Cuit-COntroling device,Of a movable magnet 
havingits windings Connected with Contact 
piece8 movabletherewith,bywhich saidwind 
ingSare ConneCted normaly with the main 
and branch circuits,a shunt provided with 
resistance aroundthe windings of Said mag 
net?anda Switch controlled in operation by 
Said magnet,arranged-to divert the Current 
of the main ine from the winding of said 
magnetthroughSaidshunt,andthereby main 
taina CloSed main Circuitforother branches 
whenthe branchwith which Said magnet is 
10rmaly Connected is temporarily broken, 
Substantiallyasandforthepurposessetforth… 
7,The Combination ofamainandabranch 
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cirenitsuppliedwith currenttherefrom.?nd providedwithoneormoreciregit-controling 
áevices,a diferentialy-wonnd electrQ-mag 
net,onewindingof whichisconnegted ?or 
malywith the?main cireuit and the Other 
winding with the branch eirguit,a shunt” aroundsaidmagnet,andaswitcharrangedt9 divertthecurreftaroundsaidmagnetthrough theshunt,andtherebymaintainthemaincir 
cuitforotherstationson the mainline,snb stantialyasandforthe purposessetforth… 
8.The combination,witha main cirenit andoneormorebrancheircuitsprovidedwith 

suitablecircuit-controllingdevices,ofaneleC 
tro-magnetforeach branch circuit,hayingit$ 
winding normaly connected therewith,8nd 
with the main circuit,signal-tranSmitting 
mechanismforeach brancheircuit,Controled in operation byits magnet,anda Switch by 
whiéhthecurrent of the main line isauto 
maticallyshuntedaround Said magnet up9n 
theopening ofthecorresponding branch eir 
cuitändthe main lineismaintainedforthe 
transmission of signalsfrom other Stations, substantiallyasandforthepurposessetforth… 
9.The combination,with a main CirCuit andoneormorebranchcircuitsprovidedwith 

circuit-controling devices,of anelectro-mag 
netforeach branch eircuit havingitswind 
ing-normaly connected therewith,signal 
transmittingmechanism Controlledin Opera> 
tion bysaidmagnet,ahome-stoptoarrestand 
holdsaid mechanism inits normalp0sition, 
and atrouble-stop arranged to arrest Said 
mechanism when the correspOnding branch 
circuit remainsopen after being broken,SO8S 
toindicate an accidental break Orinterrup 
tionofsaid branch circuit byasignaldistin-? 
guishable from signals for other purp0Ses, 
both stops being Controled bySaid magnet, 
substantiallyasandforthepurposessetforth… 
10,The combination,with a main circuit andanumberofbranchcircuitsSuppliedwith 

currentfrom the Same Source and provided 
with suitablecircuit-Controlling devices,0f8 
diferentially-wound magnetforeach branch 
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circuit,onewinding of whichis normallyin 
circuitwithabranch cirouitandthe otherin 
circuitwith the maincireuit,signal-tranSmit 
ting mechanism Controled in Operation by 
Said magnet,alockingdevicearrangedtobe 
operated bytheopening and closing of Said 
branch circuitthrough Said magnet,8 home 
stop with whieh the lockingdevice engages 
to arrest and hold the signal-transmitting 
mechanism inits normal position whenthe 
branchis closed,andatrouble-8toparranged 
toarrestits movement when the branch Cir 
cuitremainsopen,Soastoindicate bya pre 
determined Signalan aCCidental break Orin 
terruptionin Said branch circuit,the magnet 
beingarrangedto disengage the locking de 
vicefrom the trouble-stop whenthe branch 
circuitis re-established,Substantiallyasand 
forthe purpose88etforth? 
11,The Combination,with a main circuit 

and branch circuits SUpplied with current 
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fromthesamesource and providedwith cir 
Cuit-Controling devices,of a diferentially 
wotndmagnetforeach brancheireuit,having 
one ofitswindingsnormallyconneetedin a 
branch circuit andthe otherin the maincir 
Cnit,signal-transmitting mechanism Con 
trolledinoperation bysaidmagnet,alocking 
(levice Operated bythe opening and closing 
of the branch circuit,astop with which the 
locking deviee engagesto hold said mechan 
iSmin its normal position,anotherstop ar 
ranged t0arrest the movement of Said mech 
anism when the corresponding branch cir 
Cuitremains open,SO astoindicatean acci 
{lental break orinterruption of said branch 
circuit bya signa distingnishablefrom sig 
nalsfor Other purpose8,ashunt,andaswitch 
Operated by Said mechanism,set in motion bythebreakingofthebranchcircuittodivert 
the Current of the main cireuitaround the 
winding of Said magnet,substantialyasand 
forthe purposessetforth… 
12,The COmbination,with 8 maiu Circuit 

anda branch eircuit suppliedwith current 
from the Samesource and providedwithsuit 
able circuit-controlling devices,of signal 
transmittingmechanismarrangedtosendsig 
nalsthrough8aid main circuitandto bc set 
i1Operation bytheopeningor closingof Said 
branch circuit,anovableelectro-magneteon 

trolingtheoperationofsaidsignal-transmit 
ting mechanismand arranged t08utonati 
caly cutits windingout of the main?line 
whenthe branchcironitisbroken,andaShunt 
throughwhichthe current of the mainline 
is automaticaly diverted and maintained 
whenthe magnetiscutout,substantialyas 
andforthe purposessetforth, 
13.Thecombinationofamainandabrauch 

circnitsuppliedwith currentfrom the Same sonree,signal-transmittingmechanism,asin 
gle electro-magnetcontrollingthe Operation 
of said mechanism and havingits winding 
normallyin connection with the mai?and 
branch circuits,ashunt-cirenitaroundSaid 
nagnet provided with resistance to Compel 
suficienteurrenttoflowthroughthe brauch 
circuit whenthe sameis closed for energiZ 
ingsaid magnet,andanautomatic Switchar 
rangedtodivertthecurrentthroughthe Said 
shunt whenthe branchcircuitisbroken,Sub stantialyasandforthe purposessetforth… 
Intestimonythat Iclaim theforegoing a8 

myown Iafix mysignatnrein presence of 
two witneSSes, 

GEORGE KNOVLES,JR, 
Vitne8Ses: 

}HAS.L.GOSS, 
JOHN ITURLEY? 
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