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1,131?982? Specifeation of LettersPatent, PatentedMar.16,1915? 
0riginalapplicationfled November11,1912,Serial No.730543?DividedandthisapplicationfledDecember 

9,1913,SeriaNo.805543? 
72al20?om?7mayconcern: 
Beit knownthat I,FRANK J.ACKERMAN, 

a citizen of the United States,residingat 
Pittsburgh,inthecounty ofAlleghenyand 

5State of Pennsylvania,haveinventedger 
tain newand useful Improvementsin Cig 
cuit-Controling Devices,of which the fol 
lowingisaspecification? MyinventionrelatestocircuitcontroHing” 

10 devices?Devices-embodying myinvention 
are particularlyadapted forthe control of 
railwaytrafic controllingdevices,buttheir 
adaptationis notthuslimited? - 
The present·applicationisa division of 

15 my co-pendingapplicationfled November 
11,1912,Serial No.730548,for Railway 
trafic controlingapparatus, 
I wil describeone form of circuit con 

troling device embodying my invention, 
20 showingitsapplicationtooneform ofrai 

waytrafic controlingapparatus,and will thenpointoutthenovelfeaturesthereofin 
claims, ,,Intheaccompayingdrawings,Figure1 25isaviewshowinginendelevationone form 
9fcirguit controlingdevigeembodyingmy 
invention?Fig 2isasectionalview onthe” 
line II?TI ofFig,1,Fig:3isadiagram 
matic viewshowingarailway trafic con 

30trolingdeviceandone form of controling 
apparatus and circuits therefor including 
thecircuitcontrolingdeviceshownin Figs? 
land2: · - 

Similarreferencecharacters'refertosimi 
35 larp8rtsineach oftheseveraiviews.” RéferringfrsttoFigs.1and2;thedevice hereshowncomprisesapolarizedrelayhav 

havingmagnets·85and85° Thecores of ,40thesenagnetsarealmountedinfrontand” backplates84and79ofnon-magnetic ma 
terial,The magnetcores ofthepolarized? relayareconnectedbyasoftironback-strapT 
87interposed betweenthebackplate79and 

45-the magnetspools;andthe magnet cores of 
theneutralrelayare similarlyconnected by 
asoft iron backstrap88interposedbetween 
the front plate 84andthémagnet spools? 
Themagnet cores ofthe polarizedrelayare 

50 providedwithpole-pieces80and80 which 
are mountedom the cores and are heldin placebynuts128and129,Apolarizedar iature82ispivotalymountedonapin83 
carriedinasoft iron head 90,andis ar 

?nged to osglate between the pole-pieces55 80and80??Thearmature82ispolarizedin 
any sui?ble,manner;.2s here shown,this polarizationisaccomplished bymeansofa 
Permangt mggnet91mountedinthe plutes 
?a?d79andpassingthronghthe head90.60 The backstrap87extendsdöwnwardyand 
SHrrGunds_the permanent magnet 91,as shown in Fig,2,andthis magnetandthe 
head90areheldin place bynüts92and93” Screwed?ponthethreadedendsofthemag-65 
net91?Mounteduponthe upperend ofaf 
mature82isa bracket94 ofnsulatingma 
terial which carries contactfingers95and 
96?Although I have herein shown”only twofngers95and96,itisunderstoodthat70 
anydesirednumber offngersmaybe oper 
?ted bythe polarizedarmature82 The 
fingers 95?and 96arerivetedin slotsin 
Suitable blocks 97 and 98 secured tothe 
bracket94byscrews99.,The upperendsof75 
thesefngersengage with contacts100,101, 
1028nd193whicfaremountedinasuitable block104 of'insulatingmaterialcarried by 
?pwardyreachingarms offront plate84? 
It wil be seen that whenthearmature8280? 
rests against pole?piece 80°(the position · 
shownin Fig 1),fngers95and96engage 
respectivelywith contacts101and103;and 
that whenthe armature 82is reversedin 
positionsothattitrestsagainst pole-piece 85 
80,fngers 95and96 wiIengage respec 
?velywitheontacts100and102 Contaet fngers95and96aréelectficalyconnected, 
by means ofwires132and138respectively, 
with terminal posts134 and 185 respee-90 tivey,which postsaremountedinablock 
188ofinsulating'materialcarried byarms 
137 projectingforwardyfrom front plate 
84. Secured tothearmature82is an up wardy extendinglockingsegment 34,the 95 
upperedge ofwhichis providedwithadgg 
35bymeansof whichthe_armatüre maybe 
meghanicalylockedineitherofits extreme positions,thatis,againsteitherofthepole 
pieces80or80°,ashereinafter explained.” Themagnets85and85°oftheneutralre 
1ayare providedwith pole-pieces 36(ony 
oge ofyh?isshown)locatedattheoppo 
siteend ofthe magnetfrom.the pole-pieces 
80and 80° of the polarized ?elay,These105 
pole-pieces 36.act upona neutralamature 
37carriedonthevericalarm ofabentlever 38,whichleverispivotedat39tosuitable 
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arms44extending?pwardyfromthe back 
plate 79.,Mounted upon this lever 38 by 
meansofinsulatingstuds46are one ormore 
contact fngers,one only of which,45,ap 

5pearsin the accompanying drawings,and 
the lowerend of which co-acts with a Con 
tact block47 mounted on a block48 ofin 
sulating material,whichlattegissupported 
bysuitable lugsonthebackplate 79?Con 

10?ct45—47iselosedwhentherelay85—85° 
isenergizedand9pen whenthe_relayis de? energized?AhorizontaLarm150oflever38 
extends alongthe top ofthe device and co 
acts with the dog35tocontrolthe move 

15 ments of armatüre 82,This arm 150 is 
,guidedto move verticaly byasuitable_slot 
inalug140formedontheupperedge ofthe 
front plate84 Whenrelay85—85°is de 
energized,theend ofarm150restsbygrav? 

20ityinthebottom oftheslotinlug140and 
ononesideortheother ofthe dog35,sothat 
thearmature82?thenlockedin whighever positionit9cgupies,Butwhentherelay85 isenergizedtherebyattractingarmature37, 

25thearm150israisedsufcientytoalowdog 
35to passunderit,andthepolarizedarma 
ture82maythenbereversed, 
Thepermanent?nagnet91isprovidedwith 

a winding89forthepurpose ofmaintaining 
30 and reinforcing the fux of this magnet? Thiswindingmaybeenergizedattimesina 

Imannersuchaswilhereinafterappear? 
Referringnowto Fig,3,A desgnates a 

,railwayswitchwhichisactuated byanelec 
35tric motor D throughthemedium ofasuit 

ableactuatingmechanism F.?Pdesignates 
?ower mains?comprising wires11 and12, whichmainsaresuppliedwithcurrentfrom 
a battery10,and from which mainscurrent 

40issupplied tothe motor D bymeans of a suitableoperating_Circuit?This.operating 
Girg?tisgontro?eddrectybyacirguitcon? 
trolingdevice G,which deviceisthesame 
asthat shownin Figs.1and2and hereinbe 

45±oredescribed?Thisdevice Gispreferably 
located adjacent the switch A and.is pro 
vided with a controlcircuit whichinchdes 
contacts operated by a manualy operated 
lever C,usuay one of &pluraity oflevers 50in_aninterlockingmachine? 
The switch operatingmechanism F which 

?havehereshown maybe briefydescribed 
asfolows:Operativelyconnected withthe 
armature13ofmotor Disascrew15which 

55co-actswith alongitudinalymovablenut16. 
Thisnutis?igidlyconnectedwithaplate18 
provided,with a_cam.slot20,which latter 
Co-acts witharoler17;thisroler drivesa 
bar19connected with the movablerais of 

60aswitchA?The plate18carriesfourcams 30,31,54and$7,whichactuaterespectively circuitcontrolingcontacts32,33,52and53 
forpurposes hereinaftere?plained? 
·The lever Cis ofausualandwel known 

65type comprising an oscilating shaft 70 

Which operates contacts 21,22,25and 26? 
The contacts 21 and 22 constitutea pole 
changerforreversingthe direction of cur 
rentin the polarizedTrelay_windings_of the 
circuit controling device Gas hereinafter Y? 
explained?The movements ofthe shaft 70 
?re.as usualgoverned by returnindication 
devices K°and K°,eachofwhich comprises 
asegment27fxed ontheshaft 70and pro 
Videdwith a dog28whichengages with a75 
latch 29operatively connected?with thear 
mature of.an electromagnet N or R. Each 
of these electromagnetsis provided with 8 
Separate indication circuitextendingfrom 
the lever Ctothe switch A,whicháircuits80 
are explained hereinafter?The contacts25 
and 26,which Serve to controlthese indi 
gation circuits,are not moved duringthe 
frst portion ofthe movement of the shaft 
70ugtothe pointat whichitisstopped by 85 
the dogs 28 but duringthe remainder of 
the movement ofthe shaft the contacts25 
and26are reversedin position?This oper 
ation of Contacts25and 26is obtained,as hereshownybymountingthe contactsloosely90 
on the shaft 70,and by movingthem by 
pins73,74,7?and_76carried by disks 71 
and72fastenedtotheshaft 70. - 
?he Control circuit for the windings of 

polarized relay77—77°isasfolows: from 95 
positive main11?through wire 40,contact 21,wire42,windings77and77°,wire106, 
contact45?47,wire41?_contact22,wire43, topegative main12,It will be seen that 
this circuit includes contact 45?47 which 100 
is Operated by.the neutral magnet85?85", 
andthatthereforethiscircuitisclosedonl when theneutral_magnetis energized? ? 
wilbe Seenalsothatthiscontrolcircuitin 
cludes_the pole-changing Contacts 21 and105 
22,andthat,therefore,the direction of cur rent through the polarized?relay_windings 
depends ofthe position ofleverC. 
The windings85and85°oftheneutrai 

relay are_connectedinseries,andare pro-110 
vided with terminals50and51?Terminal 
50is connected with controlwire41,and 
terminalä1 is connected with either the positive ofthenegative power main11 or 
12by contacts52"and53. When contact58115 
is.closed.asshowninthe drawing,thister minal51isconnectedwiththenegativemain 
12through resistance 116,contact 53and 
wires11land59,Whentheswitch Aisre· VerSedsothatcontact53isopenandcontact120 
52iselosed,theterminal51vilbeconnect-? ed with thepositive main11throughresist 
2nce?114;contact52and wires 58and109. 
Itwlbeseen,therefore,thatrelay85—85° - 
wilbeenergizedornot_accordingasitstwo 125 
ter?inals are Connected with power mains ofdiferentpolarityorwiththésamepower 
?1@]? - - 

In Fig,3? have shown theswitch Ain 
what Ishalhereintermthe“normal”po-130 



sition,andthe other parts inthe postons 
Correspondingtothispositioaoftheswitch? 
With the partsin sugh positions,both ter 

.minals_of neutralrelay85?85°areconnect 

10 

ed with the negative main12,henee this 
relay is deänergized and iscensuming no 
Current;contact 45 is therefore open,8g 
that the Cohtrol circuit for the polarized 
relayisopenandthis?elayisthere?oreeon 
Sumingno Gurrent,Whenitis desired to 
?ove_switch Atoitsother position,which 
I wil herein term the“reverse”position, 
the shaft 70oflever Cisrotatedinthe di 
rection ofthearrow untilthedog28ofindi 
cation device K°engages latch 29,This 
movement reverses the position of pole 
Changing Contacts 21 and22,therebycon 

20 

25 

30 

35 

?40 

neetingwires41,and42 with the positive 
and negative mains11ahd12respectively? 
Terminal50ofneutralrelay86?85°,being 
Connected with wire 41,isnow connected 
with the p0sitive main11;and sinee the 
otherterminal51ofthis relayisconnected 
withthenegativemain12,currentnowfows 
through windings 85and85?sothat the 
neutralrelayigenergizedtherebyraisingthe 
arm150out9fthepath ofdog35andelos 
ing Contact.45.,The closing of contact45 
closesthe circuitthroughthe windings of 
polarizedrelay77—77°,andsincethe?ole 
ghanging Contacts 21_and22are reversed, 
the Current fowingthrough the polarized 
relayis nowinsuch direcionastoreverse 
ofarmature82reversescontacts95and96, 
the position of armature 82?The reversal 
Sothat_Qperatingcurrentissuppliedtothe 
motor Dthroughthe folowig circuit? 
frog,positive main?11 through wire 60, 
winding89,wire62 contact 95,wire 65, 
?otorarmature18,wire66.contact96,wire 
67,99ntact33,wires68and69,motorfeld winding14,wire59tonegativemain12. 
This grrent passesthrough winding89in 
such direction asto reinforce the ?ux of 

- 45 

50 

55 

80 

?eperm?nentm3gnet91,thereby.assuring 
thatthe fux ofthis magnetshalbe main? 
tained,Winding89ispreferablyoflowre-“ 
?stance So thatit wilnotgeatlyreduce 
the?ptorcurrent,Thepotor Disoperated 
bythiscurrentinsuch directionastoactu 
atethe mechanism F to move switch Ato 
the“reverse”position?Assoonasthemo 
torhas moved?he plate18ashort distance, 
eontact 52is closed,sothatterminal51of 
the neutral relay is then connected with 
both the positive and negative powermains 
?rough Contacts52and58Pespectively,but 
this does not degnergize the neutralrelay 
85?85°?Acircuitisthenclosedfromposi 
tivemain11throughwires109and58,con 
tact52,resistance114,resistance116,contact 
53,and wires111 and59tonegative main 

,12,but the Currentin this circuitissmal 
65 owingtg resistances114and116,hencethis Circuit does no harm,Whenthemovement 

9fthe switch Atothéreverse position has 
beencompletedandtheswitchralshavebeen 
logkedbytheendportion ofcamslot20;con-? 
tact33isreversedinpositionbydog31,there 
by Openingthe motor operating_Gircuit;at 
thesametimecontact53isreversédbydog57, 
thereby disconnectingterminal51 fromthe 
negative main 12and leavingit connected 
oniy with_the positive main11through con 
tact52. Bothterminalsoftheneutralrelay 
windingsarethen connected with the posi 
tive main 11,so that no current fows 

,throughthesewindingsandtherelaythere 
foge opens,Lever38fals,therebylocking 
Polarizedarmature82inthe position which 
it now ocCupies and opening.contact 45 
whichopensthe controlcircuitofthe polar 
ized relay so that this relaythen becomes 
deenergized?It wilbeseenthereforethat 
as 8oon as a movement of the switch has 
been completed,the consumption of current 
bythe controlingdevice Gceases,There 

70 

80 

85 

versalofeontact33closesanindicationcir-? 
Cuitthrough magnet R as folows?from 
positive power main11 through wires109 
and 110,Contact33,wire 107,contact25, 
wire 55,magnet Rand wire 56,to.nega 
tive power main 12?Current in this ár 
Cuit energizes magnet R which raises its 
armature,therebyraisinglatch29outofthe 
path of dog28,sothatthe movement ofthe 
leverC?naythenbeeontinuedtotheendof 
the stroke?Duringthislast portion ofthe 
movement ofthelever,contact25isreversed 
thereby opening the Circuit of magnet R, 
and contact26isalsoreversedtherebyclos 
ingatthat pointthe circuitfor magnet N, 
sothatthe circuit forthis magnet may be 
closedattheswitchafterthelatterhasagain 
been movedtoitsnormal position? 
The movement of switch Afromits re 

Verse position toits normal position would 
besimilartothatjust described,Forsuch 
novement the direction of the control cur 
rentthroughthe polarizedrelay windingis 
again reversed_by contacts 21 and22,?nd 
Contact895and 96arethen moved backto, 
the position shown?in?the drawing,,A 

95 

motor operating circuit is then Closed 
through motog D,as folows—from gosi 
tive powermain11through wire60,wind 
ing89,wires62and64,contact96,wire66, 
motor armature 13,wire 65,contact 95, 
wire112,contact32,wires113and69,feld winding14,wire59tonegative powermain 

115 

12@ 
12.,This Current passes through armature ? 
13in the opposite directionto that herein 
beforedescribedsothatthe motogoperates 
in the proper directionto movethe switch 
Atoitsnormalposition?Aftersuchmove 
ment_has been,Completed,indication mag 
net N isegergizedin a mannersimilar?o 
that hereinbefore explainedfor magnet R, 
andthe movement ofthelever Ccan then 
becompleted? 

125 

180 
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One important feature ofacircuit con 
troling device embodying my inventionis 
that no currentis consumedthereby except 
whentheswitchAis beingmoved.,Butin 
spite ofthis,ifthe lever38 is raised by 
handandthe polarizedarmatureshiftedto 
energizethe motortomovetheswitch Ato 
the position oppositetothat corresponding 
tothe position ofthe controlleverC,then 
when the parts are left to themselvesthe 
circuit controlingdevice Gwilautomati 
calyoperatetobringtheswitch backtothe 
Dosition corresponding to the position of 
öhe controllever,Forexample,referringto 
?ig,3,with the?parts in the positions 
shown,iflever38israisedby handandthe armature82shiftedtotheoppositeposition, 
contacts95and96wiclose the motor cir 
cuitandtheswitch A willbemovedtoward 
the reyerse position?If after the switch 
Operating mechanism has been moved far enoughtoclosecontact52,the partsareleft 
tothemselves,theneutralrelay85—85°will 
beenergized becauseitsterminal50is con 
nected with negative main12anditsother” 
terminal51isthen connected with positive 
main11,Hence,armature 82 wil?be un 10cked3ndthe diregtion ofcurrent_through 
the polarized winding is such that this 
armature will be returned to the position 
showninthe drawing,therebyshiftingcon 
tacts95and96tocausethe motortoreturn the Switchtothenormalposition? 
Although I have herein shown and de scribedonly_oneformofcircuit controling 

devigeémbodyigmyinvention,?isu?er 
stood that various changesand modifica 

40 

tions may be madetherein withinthescope 
9fthe_appended claims without departing 
from the spiritandscope of myinvention? 
Havingthus describedmyinvention,what 

Iclaimis: 
?·Incombination,a polarizedrelay com 

prising a polarized armature,an electro 

magnetanda neutralarmature controled 
thereby,and means controlled bysaid nen 
tralarmature formechanicaly lockingthe 
polarizedarmature whenthe electromagnet 
is deenergized and for unlockingthe polar 
izedarmature whentheelectromagnetisen 
ergized? - 
2,In combination,apolarizedrelay Com 

prising a polarized armature,an electro 
magnetand a neutralarmature controled 
thereby,and means controled by Saidneu 
tralarmature for mechanicaly lockingthe 
polarizedarmature? * 
3.Incombination,apolarizedrelay com 

Drisingapolarizedarmature,alockingSeg? 
ment havingalockingdogcarried by Said 
armature,an electromagnet and a nentral 
armature controledthereby,and8 member securedtosaidneutralarmatureandadapt 
edtoco-act withthe dogtolockthe polar 
izedarmature? - 
4??n combination,a polarizedrelay Com prisingapolarizedarmatureadaptedtooc 

cupy one position oranotheraccordingto 
thedirection of current through the relay 
winding,an electromagnet,and an ama 
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turecontrolledtherebyandadapted tolock 
the polarizedarmatureineither ofitstwo 
Saidpositions? 5.Tn combination,arelay comprisinga 
windingandapolarizedarmature,anelec 
tromagnet and a neutral arpature Con? 
trolled thereby,means controled by_Said 
nentralarmatürefor mechanically locking 
the polarized_armature,and a contact con 
troled bysaid neutralarmature for go? 
trolingthesupply of currenttosaidwind 
IIl?? - ? testimonywhereof Iafxmysignature 
in presence oftwo_witnesses 

PRANK J.ACKERMAN, 
Witnesses: 

V. H,RAGLAND, 
F?W?EPP8? 
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