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Myinvention relatestorailwaytrafccon 
troling apparatus,and particularlyto 8p? 
paratus of the type in which train carried governingmeansiscontrolled byenergyre 
Ceivedfromthetrackwayintheformofcode 
impulsecombinations? 
Twydescribetwoformsgfraiwaytrafc Controlingapparatusembodyingmyinven” 

tion,andwilthenpoint outthenovelfea 
turesthereofin claims? 
Inthe accompanyingdrawings,Fig,1is 

a diagrammatic view of one form ofrack 
wayapparatussuitablefor ? ying myin 
matic,ofoneformoftraincärriedgoverning 
apparatusembodyingmyinvention,andsuit 
ablefor co-operation with thetrackwayap 
paratus shown.in Eig,1?Fig.3is aview 
Showing a modifed form oftrain carried governingapparatus 8lsoembodyingmyin? 
vention Fig.4isa detailsectionalview of 
aP9rton ofhe app8ratusshowQin Fig,3. 

Similarreference charactersrefertosimi 
larpartsineach oftheseveralviews? - In Fig.1thereference_gharacters1?and 
1°designatethetrackrais of?&stretch of railwaytrack.,Meansareprovidedforsup? 
plyingthesraiswithenrrentitheforg?f 
code impulse combinations,the immediate 
source ofsuch current being8 transformer 
T,the primarywinding2 of whichiscon 
stantly supplied with alternating?current 
fromäsuitablesourcenotshownin?hedraw ings?The_supply ofenergyfrom thetrgns? 
formertothetrackrails18nd1*iscontroled byatransmitter desigatedgeneralybythe 
reference character K,comprising,in?the 
form hereshown,arotatable shaft 4 which 
is driven at constantspeed by means of a 
motor Msupplied with alternating current fromthesecondary3oftransformerT,Se 
cured totheshaft 48ndrotatabletherewith 
8reapluralityofcodewheels K°K°,K°3nd 
K“,?ach.code wheelis provided with a Plurality ofaiternatelydisposed conducting 
segments5andinsulatingsegments_6 ofVa 
riouslengths,Acircuitcontroller Ghaving 
a movable arm 7is arranged to co-operate 
with8 plurality of stationarycontacts8,9, 

10,etc. Each ofthe contactsisconnectedto 
“8 ? bythe same?reference 
character as the contact but with the ex 
p9nenta,?achbrushbearsontheperiphery 
of.one of?the code wheels sothaöbysuit-5s 
ablypositioningcontactarm7,the ? - 

t ‘&oftransformer T_may_be connectedwi the trackrails.18nd1°through anyone of 
the code wheels,and wilthen?supply any 
one ofa plurality of codeimpulse combin8-6b 
tionstotheserails,Ifitis desiredtosup plyuninterruptedalternatingcurrenttothe 
? rails,thearm7isconnectedtothecom-, 
taCt8, 
The code wheel K°is arengd to ?ppy 88 

separatedimpulses of current,the lengthof eachimpulse being,forexample,one-fourth 
of 8 Second,andtheintervalbetween each 
two impulses being one second,The code 
wheel K°supples?codeconssting of?-° 
pulses of one-halfofasecond duration with onesegondintervalsbetweenimpulses,Code 
whee K°suppliesimpulsesin?roupsoftwo 
?mpuses.each,ege impulse ?ing ofong 
foürthofasecondduration,withone-fourth ° 
secondintervals betweenthe impulses.in a group,butwithonesecondintervalsbetween 
thsgroups,Thecgdewheel?“suppHesim pulsesin?groupsoftwoimpulseseach,each 
impulse beingofone-halfsecond_duration,80 
with intervals of one-half second between 
impulses in a group,but withintervals_of 
onesecond betweenthegroups?Thesecodes 
8regiven merely bywayofexample,sinceit 
iso6viousthatanysuitablecombnations of85 
impulses maybe usedandthatanysuitable 
length ofimpulse m&y bechosen? Referringnowto Fig.2?thetraingarried 
governingmeans comprises a pair 9f cores 
?3and13*carriedinadvance ofthe forward °· 
axle ofatrain V(Fig.1)8nd disposedin 
inductiverelationtothetrackrails1?and1°, respectively.?Thecore13? provided with8 
winding14,thecore13°with awinding14", 
and thétwo windings 
nectedin series so that the electromotive 
forcesinducedtherein.by?lternating c?r rents fowingin opposite diregtionsin_the 
trackrailsatanyinstant,areadditive?The 
twowindings1?and14°maybeconnected " 
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by means of suitable amplifyingapparatus 
15with8 relay Q, 

The relay Qis quick-acting,thatis,it 
picks up andreleases substatigly without 
ime lag whenenergized and de-energized? 
Thisrelay hasa bridgingcontact 80 which 
isclosed only duringtransitfromits ope? 
toits closed?position ?d?ge versa,3nd frontandbackcontacts818nd32,respective 
ly,Thebridgingcontact30controlsthesup? 
ply ofenergyfrom &battery.?tCasegond 
?elay B?The circuit for?elay Bis from battey?,throughwige89,bgdgingcqnta? 
30,wire40?windng9frelay B.andwire41 
backtobattery H.Thiscircuitisclosedmo mentariyduringthetransitofContac?30,s) 
thattherelay Bissuppliedwithimpulsesof 
currentoftwicethefrequencyoftheimpulses 
suppliedto relay Q??he contacts,31 and 
326frelay Q controltheenergization of a 
selector W,which?ibe described herein 
8fter? 
TherelayBhasabridgingcontact33simi 

lartothe contact30 oftherelay Q,andtwo 
front contacts 34 and 85?This,relay has 
quick pick-up bgt slow-release characteris 
tics,andiscapable of holdingitscontacts34 
and 85 closed fo? one-ha?second folowing 
its de-energization:Thebridgingcontact38 
controls_theenergization of a relay Cover 
&set of cont&cts which are controlled by 
the selector W, 

Thisselector W comprisesa rotor16 of 
magnetizable material havingaplurality of 
spacedteeth a,a°,etc.,and preferablycom 
posedofseveralthiniaminations?Thisrotor 
is mountedtorotateonasha?17supported 
by any Suitable means,not shown,Also 
mounted on the shaft 7 androtatable with 
therotor16is apinion 18?Areciprocable 
rack19 engages the pinion 188ndis nor Pnalybiasedbygravi?ytoapositioninwhich 
itengagesastop 20,asshowninthe draw 
ing,The rack19 carries two contacts 21 
and 22,which?are suitablyinsulated from 
the rack and from each other?and are ar 
ranged?to co-operate with stationary con 
tacts 28,24 and25? 
Fogthe purpose 9fturningthe rotor16 

ina clockwiseáirection andräisingtherack 
19,I providetwo magnets Eand F,The 
{nagnet E comprisesa?1agnetizablecore26, 
h?vingtwolegs26°and26°,the lower?aces 
Qf w?ich are provided withshading bands 
J,The core26carriesa winding28which 
bas3 circuitfrom battery H,throughwire 
89,front_eontact31 o?rgay Q,coátact34 
9frelgy B,wire 42,winding 28 of magnet 
E,andwire43backtobattery,Thiscircuit 
is,Completed oniy when contacts 81 and34 
9?relays Q?nd B,?espectively,are closed? 
?hem$gnet F comprisesämagnetizablecore 
27 hayinglegs27°and27°,the upperfaces 
9?whichareprovidedwithshadingbandsJ. 

5The core27carriesawinding29,which has 
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a circuit frombattery H,through wire39, 
,back contact,32 of relay Q,contact 85 of 
relay B,winding29ofmagnet Fandwire43 
backto battery,Thiscircuitisclosed when 
relay Qis de-energizedand contact35ofre 
lay Bisclosed? 
Whenthepartsareinthepositionsshown 

inthedrawings,thefacesoflegs26°and26°of 
magnet E_areeagh directly oppositeaspace 
between the teeth of rotor l6?Whenthe 
magnet Eissupplied with an impulse of 
gurrentthemagneticfuxfromcore26passes 
from the unshaded portion of leg 26°, 
through rotortooth 2",8 body of rotor16, 
?otortooth a°andthe unshaded portion of 
leg26°,back to core 26,Some fux also 
passesthrough the shaded portions oflegs 
26°and26°,throughrotorteeth a°and a“, 
but duetothechokingefectoftheshading 
bands J,thefuxthroughtheunshadedpath 
?redominates and therotoristurned clock 
wiseuntilteeth a°anda°register withlegs 
26°and 26°,respectively of core 26?The 
anglethrough whichthe rotorturns during 
each energization of magnet Eis equalto 
one-halfofthewhole pitch oftherotor,and is.designatedinthedrawingsasangleX,? 
wil hereinafterreferto a?otation?of rotor 
16throughthisangleas“onestep” Move 
Pnent oftherotor16through onestep will 
bringthespaces between theteeth ofrotor 
18 oppositethe legs of magnet F,sothat 
whenmagnet Fissuppliedwithanimpulse 
of Current therotorwillagain beadvanced 
onesteptosugha positionthatteeth a?and 
a°registerwithlegs27°and27°,respectively, 
of core27, 

It wilnow beclearthatforeachimpulse 
of currentsuppliedtotherelay Qthe?otor 
16wilbeadvancedtwosteps?thefrststepby 
?agnet?tow?ch curre?issgppliedóve? 
front contact31 ofrelay Q,andthesecond 
Step_oy magnet F to which Currentissup 
pledover backcgntact32of relay Q,Tt 
wialsobecearthattherotor16? heldin 
the positiontg whichitis moved by one of 
the TQagnets ?og F?slongassuch magnet 
remainsenergized,Whenöherotor16isad 
vanced twosteps,therack19israisedfar 
enoggh forthe contacts2Land22toengage 
stationary gontacts23 and 24,respectivey, 
and whentherotorisadvancedf6ursteps, 
ther8ckisraisedfarenoughforcontacts21 
8nd_22to_engagecontacts24and25,respec 
tivey,Thesecontactsare8ttimesinciuded 
i??gircuit?or8?elayC?thisrelaybeingsup 
pliedwithimpulses of currentonly?tthe 
?nethat?elayBreleasesitsbridgingcontact 
33one-halfsegond folowingthéendofthe 
lastimpulse9feacheodegroup? 
?herelayCis ofthethree-position polar 

izedtype,havingquickpick-üp butslow-re 
Rase characteristics,andcapable of holding 
its.contact glosedbetweenimpulsessupplieá toitoverbridgingcontact336frelayB?hen 
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thiscontactisreleasedattheendofanycode 
group,This hold-over period may be?as muchastwosecondsinoneexamplewhich? havechosen,WhenrelayCisde-energized, 

5it closesa neutral contact368nd lights a lampSsuppliedwithcurrentfrom?battery 
Loveracircuit whichis obvious from the 
drawings,Whenthisrelay receivesanim 
pulse of_current over bridging contact,33 ofrelay B,withcontacts21änd22engaging 
contacts23and24,respectively,thelef-hand 
contact37is closed 8ndlamp Rislighted? ThecircuitforrelayCisthenfrombatteryH, 
throughwire44,bridgingcont8ct33ofre 
layB?wire45,contact22?24,wire46 wind? ingofrelayC,wire47,contact21?23,and wire41backtobattery,Whenthecontacts 218nd22_engagethestationary.contacts24 
and25,relayCisenergized tocloseitscon 
tact38andlightthelamp A?"he_circuit 
forrelayCis?henfrombattey H,through 
wire44,bridgingcontact33ofrelay B,wire 45,contact22?25,wire47,windingofrelay 
C,wire46,contact21?248ndwire41,back 
to battery,It wilbe understoodthatthe circuitsforrelayCjusttracedcanbeclosed 
only duringthe_transit_ofthe contact33of 
relayBwhenrelay Breleases, 
Indescribingthe operation ofthe 3ppara 

tus Twilfrstassumethatthe movablearm 
7of circuitcontroler Gis movedinto en gagementwith thecontact8,sothgtuninter 
Fuptedalternatingcurrentis_supplied_tothe 
trackrails 1 and1°from thesecondary3 
oftransformerT,Currentwilthenbe sup plied gontinuouslytothe winding of_relay 
Q,sothatthisrelaywilbecontiquousyen 
ergized?Relay B_wilpickupwhencontact 
30 of?elay.Qb?idggs,èthat°nta??of 
?elayBwilbeclosed Magget Ewilthere forebeenergizedandwilladvance_the_rotor 
16onestep.*Afterone-halfsecond,relay B 
will release and de-energize magnet E So thatrack19wilreturntoitspositionagainst 
the stop.20.?Relay_C wil remain_de-ener 
gized with the resuitthat lamp Swil be 
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ightedgndwillremainlightedüntilthepg 
sionofcircuitcontrollerarm 7ischanged, 
Whennocurrentis beingsuppliedtothe 50trackrails,thepartswillocGupythepositions 

shownin the drawings and iamp Swil be 
lighted? , - ,, 

?f the movable contact arm 7 of circuit 
controler Gengagesthe gontact_9,codeim 

55pulsecombinationsintheform ofone-fourth secondimpulsesseparatedbyintervalsofone 
second wil be suppled to the track rals 
through code wheelK°?Duringeach ofthe impusestherelayQwilregeivecurrentfrom 

60thetrackforone-fourth of_asecond andi? pickingupwillcauserelay Btobeenergized 
overthe 6ontact30,When relay Bisener? 
gized,itscontacts 848nd358reclosed,and 
since contact 31 of relay Qis also closed, 

65currentwillbesuppliedtothemagnet Eand 

·astocausecontact37tocloseandsotolight 

3 

therotor16wilbeadvancedonesteptoraise 
therack19,The movement ofrack19due 
to the impulsereceived by magnet E wil 
be insuficient?to cause contacts 21 and 22 
to_engage with contacts 23and 24,When 
PelayQreleases,anotherimpulse of Current 
issuppliedtotherelay Boverbridgingcon 
tact30andrelayBthereforeremainsener 
gized,Rotor16and rack19areadvanced 
anotherstep?duetotheenergization ofmag… 
net_F overthe backcontac532of relay ? Sothatcogtacts218nd22engage contacts28 
8nd24,Magnet Fremainsenergized over 
backcontact32ofrelay Qandholdsrack19 Up,sothatwhentherelayBopens,thebridg 
ing9ont8ct33mogentariycompletes?c? 
cu?fortherelayCthrough contacts21?23 and22?24,RelayCisthereforesuppied 
with animpulse of current ofsuch polarity 
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lamp R,Duringtheonesecondinterval ? 
tween impulses,rack19 androtor16 will 
Peturntothe positionshowninthe drawing, 
becauserelay Bwilopen after one-halfsec 
Ond,andwhenrelayQpicksup andreleases 
withthenextimpulse ? current whichitre 
ceives,the contacts21?23 and 22?24 will again beclosedandrelayC wilreceivean 
otherimpulse of current overthe_bridging 
Contact33whenrelay Breleases,Eachtime 95 thatrelay Qreceivesanimpulse,therotor 
168ndrack198readvancedtoclosecontacts 
21?23 and22—24,andrelayCreceives_an 
impulse eachtimethatrelay B opens?Re 
lay Choldsovertheintervalbetweenthese 190 impulses8ndlamp Rremainslightedaslon 
as.codeimpulses aresupplied to the trac 
rals_through code wheeIK°? W 
Whenthe_code wheel K°is.connectedto thetrackrailsbycontactarm7andcontact 

11,codeimpulse combinationsconsistingof 
groups of_two one-fourth second impulses 
sep3rated by &fourth.sgcondintervaland withonesecondintervalsbetweenthegroups 
aresupplied totherelay Q,and lamp Ais 
lightedin.the folowingmanner,Thefrst 
impulseofcurrentsuppliedtorelayQcloses thebridgingcontact30ofthisrelay,picking 
up relay Band closingits.contacts 34_and 
85,Contact31ofrelay Qisalsoclosed,So 
that magnet Eisenergized toadyance the 
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rotor16onestep?WhentherelayQreleases 
at the end ofthe frstimpulse,contact 31 
opens and contact32'eloses Relay Bholds overtheensuingone-fourthsecondinterval? thereforecontaá85ofrelayBremainsclosed 
and magnet Fis energized to advance the rotor16anotherstep,raisingtherack19and 
bringingcontacts218nd22intoepgggement 
with contacts23and24,RelayC does not 
?eceive an impulse of Current,because re 
lay B holds over the interval betweenim pulsessothatcontact33ofrelay Bdoesnot 
bridge?Rack19isheldinitsadvanced po 
sition duringtheinterval,becausemagnet E 139 
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remains energized over back contact 32 of 
relay Qand Contact35ofrelay B,sothat, 
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attheendoftheintervalwhen anotherone 
fourth Secondimpulseis supplied torelay 
Q,rotor16willbeadvancedtwomoresteps, 
Onestep by magnet E andone step by mag 
net F,bringingcontacts21 and22into en 
gagement_with Contacts24 and 25,respec 
tively,Whenrelay Breleases.folowingthe 
fourthimpulse ofcurrent whichitreceives 
byrelease ofrelay Q,animpulse of current 
wilbesuppliedtCrelayCoverbridgingcon? 
tact33of relay B,closingthe contact38of 
?lay CandlightingthelampA?Therelay 
Choldsthe contact38closed duringthein 
tervalwhilerack19Peturnstoitsbottompo 
sitionandisagainbeingadvancedbythenext 
group ofimpulses,andthisrelayreceivesan 
impulse of currenteach time thatrelay B 
releasesfolowingthesecondimpulse ofeach 
group,hencelampAremainslightedaslong 
as gode impulse combinations_are Supplied 
tothetrackrailsbythecode wheel K° 

It wil be understoodthatifa failure of 
any?9f the circuits should occur,relay C 
wouldrelease,closingcontact36andlighting 
thelampS? 
The apparatusshownin Eig.2isdesigned 

togive threeindications?Ifagreaternum 
berofindicationsare desired,Imaymakeuse 
ofthemodifedform oftraincarriedappara 
tusshownin Fig.3? 
Referringnowto Fig?&,the main relay, 

whichis here designated Q°,has front con 
tacts80and55,bridgingcont8cts70and94 
and a back contact 59,The bridgingcon 
tacts708nd94areclosedmomentariyduring 
transitfrom opentoclosed position andvice 
versa,and contact94 when closedcompletes 
acircuit fora brake magnet Ywhichwilbe 
described hereinafter?When contact 70is 
closeda circuitis completed_for arelay B°, 
whichcircuitisfrombatteryP,throughwire 
54,bridgingcontact70ofrelay Q",winding 
ofrelayB°,andwires69and58backtobat 
tery P,Wheneverthiscircuitisclosed,an impulseofcurrentissuppliedtotherelayB°, andtheseimpulsesare ?twicethefrequency 
oftheimpulsessuppliedtorelayQ°?There 
1ay B°issimilartorelay Bin Fig.2,andhas 
twofront contacts56and60,whichareciosed 
whenevertherelayisenergized,andremain 
closed forone-halfsecondafterthe relayis 
deenergized?The contacts56and60arein 
cludedinthecontrolcircuitsforaselectorZ. 
TheselectorZcomprisesarotor48ofmag 

netizable materialand havingaplurality of 
spacedteeth a,a°,etc,Thisrotorissecured 
toashaft48°,mountedin suitablejournals 
notshown,andisbiasedtothepositionshown 
inthedrawingsbymeansofacounterweight 
50,Therotor48may berotatedin a clogk 
wise direction by means oftwo magnets ° 
and F°,whicharesimiartothe magnets E 
and F,shown in Fig,2,and operate in a 
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similarmaner?Themagnet E°comprisesa 
nagnetizablecore 52 havingtwo projecting 
legs providedwithshadingbands J,andcar 
riesawinding52°?Thismagnethasacircuit 
frombattery Pthroughwire54,frontcontact 
55 ofrelayQ",contact56 of_relay B°,wire 
57,winding52°of magnet E°and wire 58 
backtobattery?Whenthiscircuitisclosed, 
the magnet?isenergized andthe rotor48is 
advanced clockwise one step,bringingtwo 
ofthe rotorteethintoregistrationwith the 
two legs of core 52,The magnet F°com 
prises?magnetizablecore53hayingtwoprg 
jectinglegsprovidedwithshadingbandsJ, 
Thegore53carriesa.winding53" The cir 
cuitformagnet F°isfrombatteryP,through 
wire54,backcontact59ofrelayQ°,contact 
609frelay B°,2ndwinding53°ofmagnetF° 
backtobattery P.,Whenthiscircuitisclosed 
with therotor48in anadvanced positionin 
whichtwospacesbetweentherotorteethare 
opposite the legs of core 53,therotoris ad 
vancedonestep,sothattwoteethoftherotor 
registerwiththetwolegsofcore53,If,for 
example,the partsareinthe positionsshown 
in Fig.3,and magnet E°isenergized,the 
rotorwill beadvanced untilteetha°and a° 
register with the legs of core 52andwilbe 
heldinthispositionnntilthe Circuitformag 
net E°isopened,Ifmagnet F°isthenener 
gized,rotor48willbeadvancedanotherstep 
untiltheteetho°anda”registerwiththelegs 
of core53and willremainin this position 
until magnet F° is de-energized,?t will, 
therefore,be seen.thatthe magnets E°and 
Faresoplacedwithrespecttorotor48,that 
whenthesemagnetsarealternatelyenergized 
therotorwilbeadvancedbysuccessivesteps? 
Therotor48carriesa contact 64suitably 

insulatedtherefrom,andapin62.(Seealso 
Fig.4)The pin 62andthe contact 64are 
arranged to co-operate with a shoulder 61 
and a contact68,respectively,on a contact 
disk86,This diskisofinsulatingmaterial 
and carries,in addition tothe shoulder61 
and contact68,8 contact 758nd a counter 
weight 51.,The disk86is freely mounted 
on a rotatableshaft49°and carriesa pawl 
87°which co-operates with aratchet wheel 
87fxed to the shaft,thus permittingthe 
disktorotatein one directionindependently 
ofthe shaft49°whenthe diskisdriven by 
the rotor 48?The shaft 49° also carries a 
rotor49similartotherotor48,andcontroled 
by?a brake magnet?Y,This magnet com 
prises a core 65 of magnetizable material 
providedwithawinding66,ThemagnetY 
hasa circuit from battery P,through wire 
92,contact64on rotor48,contact63on disk 
86,wires 96and89,winding66?and wires 
90,69and58backto battery?Thiscircuit 
is closed only when contacts 64 and 63on 
rotor48and disk86respectivey areinen 
gagement,Magnet Yalsohasacircuitfrom 
battery Pthroughwire54,bridgingcontact 
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94ofrelayQ",wires958nd89,windng66 
of nagne?Y.andwires90,69and58back tobatöry,andthiscircuitiscogpletedeagh 
timethatcontact94is closed byrelay Q° pickinguporreleasing,The purp9seofthe 
bridgi?gcontact94is?odegreasethelength 
oft?ethatbrakemagnetYmusthold?ter 
the circuit oftheenergizing winding66is 
opened,p8rticularlywhenthe 8electog_Zis 
cfangingfromonecodeto.another,When 
themagnet Yisenergized byclosingeither 
ofthe Eireuitsjust traced,fux?assesfrom 
one ondofthe core 65throughtherotor49 
and backtothe other end ofthe core,and holdstherotorinapositiogi?whichtwo9f 
therotorteethregister with theends ofthe 
core?Whentherotorislockedin this man-1 
ner,thedisk86mayrotate clockwise with? 
outturningtheshaft49°,because the pawl 
87·wilridefreelyover_theteeth ofratchet, wheel87,ThemagnetYisdesignedtohave 
slowreleasecharacteristics,thegore65being 
provided with ashort-circuited conducting 
sleeve93,sothattherotor49isnotreleased untilsubstantiallythree-fourths ofasecond 
afterthecircuit for winding66is opened? 
Whentherotor48isdriven clockwiseitcar-“ 
riesthe contact disk86aiongwithit,the 
pin 62engagiggshoulder61,butsince the Bontacts68and_64completeacircuitforthe 
brake magnet Y,thismagnetis energized 
andtherotor49andshaft?49°are lockedin 
position, ? · ?ancedandthecircuitsforbothmagnets E° 
and F°are opened,and sufcient time has elapsedforthebrakemagnetYtoreleasethe, 
rotor49,the disk86 willreturn underthe 
action of counterweight 51?and.will carry 
withitthe shaft 49°and the rotor49,be 
causethe pawl87“_wilengagetheratchet 
wheel87forthis direction ofrotation?A 
spring91 is mounted betweenthe rotor49 ?? contact_disk86andlooseyengBges 
thesemembersforthe purpose ofabsorbing 
shocks which might cause the disk86to 
vibrate? - , 

contacts 76,77 and_78for_controlling_sig 
nals,here šo?n aslampsS°,N°,etc.This 
contact 75is connected with one terminal 
ofthe battery P by means of a?wire 73, 
Whenthe ? 86isin_the normalposition showninthedrawidgs,thegontact75engages 
the gontact76thuseompleting&cirguitfor 

?thelamp.S?Thiscircuitis?from battery 

60 

andwires798nd58backto battery,When 
the disk86ismovedto a positioninwhich 
gontact 75engagescoptac?77,either ofthe 
1amps N*or R°may be lighted,depending 
uponwhich ofthecontacts82or88isclosed, When disk86occupiessuch a positionthat 
contact75engagescontact 78,éither of_the 
lamps E°or A°may belighted,depending 

After the rotor 48 has been ad 

64, 

5 

mon whichofthecontacts84or85isclosed? 
Thecircuitsforlamps N°,R",E°anGA°will 
be obvious from the onejust traced?The? 
contacts 82,83,84 and_85are controled by a relay_D?Thisrelay hasslow-pick-upand 
slow-release.characteristics,andissoadjust 
edthatitwilnotpickup whenimpulsesof 
9ne-fourthsecond durationaresupplied to ?,butitwi?pick-up whenimpulsesofone 
halfsecond durationaresuppliedtoit?This 
?elayiscapableof holdingitscontactsclosed 
for substantiallyone second folowingits? 
ae-energ2ation.?The circuit forthis Felay? 
isControlledbyfront contact80ofrelayQ°? 
54,front gontact 806f relay Q",wire 81, 
winding of relay D,and wires 79and 58 backtgbattery,?ndisClosedwheneverthe 
relayQ°is 9nergzed?When glayDisre-? 
ceivi?gone-fourthsecondimpuseswithcon 
tact75?77glosed,contact82vilbeopenand 
Contact83closed,hencethelamp R°willbe lighted,butifone-halfsecondimpulsesare 
beingreceyed,thecopt&ct82wiTbeclosed 
andlamp N°willbe lighted,The contacts 

85? 

848nd85ofthis glayéontrolthelamps E, 
?dA°,in,asmilarmanner when contact” 
75?78is closed? ?? 
Intrac?gthe9pe°tion ofthe apparatus 

shownin Fig,8,Twillassumethatthearm 7o?circuit?ontrolerGengagescontact8, soth8tuninterruptedalternat?gcurrentis 
95 

suppledt?thetrackrais?Whenthefrst( 
?pulse of?rrentissuppledto?eyQ thisrelywi?pick?p,closiggthsbrigging 100 contact708ndsupplyinganimpulse of?u?? 
renttotherely B°oye?aeireitfrombgt, ty?,t?9ughwire54,büdggcontact70° ofrelayQ?nding ofrelayB?,andwires 
69and 58 backto battery.”Relay B wi? 105 pick up closingitscontacts_56and60,and? 
since contacts 55 of relay Q°is alsoclosed 

et Eß? current wilbesupplied tothe_magn 
overthe Contacts55and56,The rotor 48 
wilthereforebe advancedinaclockwise di rectiQ9?Step,carrypgwthitthe99n 

110 

tact disk86bymeansofpin62andshoulder 
61: Duringthismovementthe pawl87°will 
ride overtheteeth ofratchetwheel87be C8usethe magnet Ywillbeenergized dueto 
the engagement of contacts68and64,and 
8lsodueto the closingof_bridgingcontact, 
94,sothatrotor49andshaft 49°are held 
stationary,This movementof disk86wi 
8dvance contact 75 but_willnot disengage thecontacts?58nd78tode-energizethelamp 
S°because ofthe width ofcontact76?After 
8 halfsecondintervaltherelayB°wilopen? 
itscontactsand magnet E°wilbede-efer 
gized,sothatthe rotor48wilreturntoits, 
normalposition undertheactionofcounter 
? 50_and wildisengage shoulder 61 
8] 

125? 

in 62,as_welasthgcontacts63and 
pening ofthecontacts6&and64will( breakthecircuitformagnetY,whichwil 130 
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therefore become de-energized,andafteran 
interval of approximateVthree-fourths of 
asecondtherotor49will bereleased,hence 
thedisk86,togetherwithshaft49°androtor 
49,wil1beretürnedtothepositionshownjn 
the drawingsby means9fCounterweight51… 
When no currentis being suppled to the 
trackrailsthe lamp S°islighted,Contacts 
75and76beingin engagement,asshownin 
thedrawings? 
When the contact arm 7 engages Contact 

9,aseries ofimpulses ofone-fourth Second 
duration separated by intervals of One Seg 
ond aresupplied to thetrackrailsthrough 
the code wheel K°?With the-parts in the 
positionsshown thefirstimpulse of Current 
SuppliedtorelayQ°wilcaüseittopickup, 
cl6singcontacts55and80,Whencont8ct70 
bridges duringtransit,8n ?npuse of Cur 
rent?wilpick?up the relay B°thus closing 
its contacts 56 and 60,so that Current_is 
supplied to the winding52° of magnet E° 
fora period ofone-fourth Second androtor 
48is advanced one step,Carrying disk 86 
around withit,The contacts638nd648re 
inengagementhencethegircuitforthe brake 
magnet?Yremains.closed duringthismove 
ment,androtor49isheldstationary,Atthe 
end ofthe one-fourth secondimpulse,relay 
Q°dropsclosingitsbackcontact59,8ndsinge 
therelay B°isslowreleasing,gurrent wk 
besuppiedtothewinding53°of_magnet ° 
overthecontact60ofrelay B",andthismag 
net willadvance the rotor48 another-step 
bringingcontact 75 into engagement with 
contact77,Acircuitwiltherefore be Com 
letedforthelamp R°?Thiscircuitisfrgm 
? P,through_wire 73_contagt 75?77, 
contact83ofrelay D,1amp R°andwires79 
and58backto battery Afterrelay?Q°is 
de-energized,therelayB°holds oyerthe en? 
suing one-half second,then releasgs,and 
counterweight50returnstherotor48toits 
initialposition,Contact64iscarriedaway 
from contact63sothatthecircuit ofmagnet 
Yis opened but therotor49.is notrotated 
bythe counterweight51on disk86,because 
the magnet Yholdsovertheremaining9ne 
halfsecond oftheonesecondintervalbefore 
itis again energized over bridging contac? 
94 when relay ? picks up?Atthe end of 
the onesecondintervalrofor48is again ad 
vancedtwostepsuntilpin62andshoulder61 
engagesanduntilcontacts63and64 re-en 
gage?to again completethe cirguitfor?nag? 
neöY?Thecontact disk86istherefore held 
inthe positionin which the Contacts?75and 77engage_andtherotor49islockedinpo 
sitionTbythe magnet Y,hence the lamp R° 
remainslighted.*As longas codeimpulses 
8resupplied tothe trackraisbycode wheek 
K°,therotor48is periodicalyadvanced two 
steps bythemagnets E° and F",and then 
returned toits normal position under the 
action of counterweight 50,8nd each time 
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thatrelayQ°picksuporreleasesanimpulse 
of Currentissuppliedtothe brake magnet Y 
over bridging Contact948nd Currentis also 
supplied to this magnet_wheneverthe con 
tacts63&nd64engage,Energization ofthe 
magnet Ypreventsthe disk86from return 
ingsothatthe lamp R°remainslighted_as 
longasthiscodeisSuppliedtotherelay Q°, 
Whenthearm 7orcircuit controllerGen 

gagescontact10,and codeimpulsesaresup 
plied tothetrackrailsbycodewheel K°,the 
operation oftheapparatusissimilartothat 
just describedin connection with code wheel 
K°,exceptthattheimpulses of Current sup? 
pliedtothetrackrailsare ofone-halfsecQnd 
duration so that relay D picks up,closing 
contact82andlightinglamp N°? 

If circuit controllerarm 7engagescontact 
11,the codewheel K°suppliescurrent tothe 
trackrailsin theform of a code consisting 
ofgroups oftwoone-fourthsecondimpulses 
separated by one-fourth secondintervals,the 
groups beingseparated by one Secondinter 
vals,The frstimpulse of current of each 
group picks up relay Q°,closingitscontacts 
80and55. Contact70ofrelay Q bridgesin 
transit and supplies an impulse of current 
torelay B°whichpicks up,closingitscon 
tacts 56 and60,Magnet E°is then?ener 
gized to advance the rotor_48 and dsk86 
one step,andat the end ofthe one-fourth 
secondimpulse when relay Q° releases,the 
magnet F°advancesthe rotor48and disk86 
anotherstep,Therelay B*holdsitscontacts 
closed duringtheensuing one-fourth second 
interval,so that magnet °?remains ener? 
gizedand holdstherotor48initsadvanced 
position in which contact,75—77 will,be 
ólosed?Atthe beginning ofthesecondim 
pulse ofthegroup whenrelay Q°picks up, 
rotor48and disk86areagainadvanced one 
step bythe magnet E°andattheendofthis 
one-fourthsecondimpulse whenrelay Q re 
leases,theyareadvancedanotherstep bythe 
magnet F,It willthereforebe clearthat 
foreach group ofimpulsesthe rotor48_is 
advanced four steps,carrying withit the 
disk86 and bringingcontacts ? and78into 
engagement,Eachtimethat bridgingcon 
tact 94is closedand whenever the rotor48 
advancesthe disk86,8 circuitiscompleted 
forthe brake magnet Y,sothattherotor49 
is heldinfxed position·When thecontacts 
75and78 engage,8 circuitiscompletedfor 
thelamp A*.Thiscircuitisfrombattery P, 
through wire 73,contact 75?78contact85 
ofrelay D,lamp A°,and wires 79 and58 
backto battery. Relay Disnot energized 
by the one-fourth second,impulses of this 
code,hence the lamp A°is lightedand re 
mainslightedas longasthe trackrails are 
?° with current from the code wheel 

? 

If the arm 7 of circuit controller Gen 
gages contact12Sothat Currentis Supplied 
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tothetrackrailsbycodewheel K“,therelay 
Q°willreceivegroups ofimpulses madeof 
twoone-halfsecondimpulsesseparated by 
intervalsofone-halfsecond,thegroupsbeing 
separatedbyonesecondinteryals,Theoper 
ation ofthe apparatus wilbethe S&me_as 
whenthe supply ofcurrentis controled by 
codewheel K°,exceptthat_therelay Dwill 
bepicked up bytheone-halfseCondimpuse 
andwilcloseitscontact84sothatlamp E° 
is lighted. · 
??ilnowassumethatarm7ofcircuitCon trolerGengagescontagt11andthatCGdei? 

pulsesare beingsupplied to_thetrackrals 
ürough code_wheeIK°,sothat.lamp A?is 
lighted,andthat.8rm7of circuit.controler 
Gissuddenlyshifted toengagethe contact 
9,sothatcodeimpulsesares?ppled tothe trackraisthroughcode wheelK?thechange 
beingmadesothataninterval9fonesecong 
intervenesbetweenthelastone-fourthSecond impulsefrom_codewheelK°andthefrstone 
foürthsecondimpulsefrom codewheel K? 
At the end of the lastimpulse from Code 
wheel K°,relay Q wilreleaseto closeit8 
backcontact_59,sothat magnet F°isener? 
gizedand holdstherotor48 initsadvanced position,Contact disk86willoccupya posi? 
tionin whichcontacts75and78engage8nd 
lampA°wilbelighted?Magnet Ywillbe energizedandrotoß49willbelockedinpos? 
tion Whenrelay B°releasesafterone-half secondmagnet F°wilbede-energizedand 
rotor48willimmediately be.returned toits normalpositionbycounterweight50andwill 
disengage contacts68and64?to Cut of th6 supplyofcurrenttobrakemagnet Y,Brake 
magnet Ywillholdtherotor49.inits posi 
tionand will prevent contact disk86from 
beingrotated by counterweight 51,After ?efeöniášefo?aet?? 
leases,the first one-fourth Second impuse throughcodewheelK°willpickuprelgyQ", 
againsupplying Curgent to magnet Y over 
bridgingcontact94,M8gnetE°willadvance 
therotor48onestep,andattheendoftheim? 
pulsewhen relay Q°releases magnet Y.wil 
receive anotherimpulsetocontinueto hold 
contact 75—78closed. Magnet E°wilad vancetherotor48anotherstepandwilhold 

,therotorin thisadvanced position bec8use 
?relay B willremain energizedfor one-half 

{}{} 

second duringthefirstonesecondinterval… 
Thecontact disk86;howeyer,occupiesapo 
sition correspondingto four steps of_the 
rotor48,hencetheimpulsesfrom Codewheel K°willnotadvancetherotor48farenoughto 
close contacts 63 and 64,Afterapproxi 
matelythree-fourths of8_second folowing 
therelease ofrelayQ°attheendofthefirst 
impulsethrough code wheel K°,magnetY 
wilreleasetherotor498nd counterweight 51willrotatethedisk86,togetherwithshaft 
49°androtor49,backward?untilthe shoul der61ondisk86engagesthepin62onrotor 

shorterthansaidintervalbetween 

48,thisrotornowbeinginitsstartingposi 
??6š6? re-engagetocom? 
plete8 gircuitforthebrake magnet Y,and 
tolocktherotor49?Theoperationwilnow 
bethesame ase?plainedin Connection with 
thecodewheel K°startingwiththepartsin thepGsitionsshowninthe drawings?Each 
impulse_of gurrentsupplied tothe relay Q? 
fromcode wheelK_wiladvancetherotor48 twosteps,sothat disk86wil returntosuch 8postionthatcontacts75and77arebrought 
?toengagementandacircuitiscompletedto 
lightthelamp R°?Thelamp R°wilthenre mainlightedaslongascodewheelK°iscon 
nected tothetrackrais?Asimilaraction takes plagei?naking9therchangesbetween? codesandwilbereadiyunderstoodwith? 
ourtfurtherexplanation Ihave?ustrated apparatusforgivingonlyfveindications, 
bütitis obyioüsthät myapparatusisnot 
limited tothisnumber,° 
Although I have hereinshown and de scribedonlytwoformsofraiwaytrafccon troling?pparatusembodyingmyinvention? 

itis understood thatvarious changes,gnd 
modifcations may be madetherein within 
the scope 9f the appended claims without 
{lepartingfrom the spiritandscope ofmy 
invention, ,? H8vingthusdescribedmyinvention;what 
Iclaimis: -,· ,°? 
1,In combination,a,relay Q,meansfor Suppyingsaidrelay withgroupsofenergy 

impulsesofyariable?number_ofimpulsesin ?hegroups,thetimeinteryalbetweengroups 
beingrelativeylongand the timeinterval betwéentheimpusesineachgqupbeingrel ativelyshort.amomentarybridgingcontact 
Operatedbythe armatureof ?? ,8 re? layBhavingareleaseperiodlongerthansaid 
intervalbetweenimpülses of a?group and 

grOupS,8 
circuit for relay Bincluding_said bridging 
C9ptact,&step-by-step motor having8 mová 
ablememberbiasedto aninitialpositionand 
two windingsarrangedwhen alternatelyen 
ergized to move?said member step-by-step 
awayfrominitialposition,8 circuitfor one 
ofsaid_windingsincludingfront contacts of 
EelaysQ8nd B.connectedinseries,acircuit forthe9ther?indingincludingabackcon 
t8ct9frelay Qandafront.comtactofrelay 
B,wherebysaidmotormemberismovedtwo 
stepsaw$yfrgmitsinitialp0sitionfore8ch 
impulseineachgroup andreturnstoitsini 
tialposition betweeneachtwogroups ofim 
pulses??nd_signaling meansselectively con 
trolled bytherelay Buponitsreleaseatthe 
endofeachgroup ofimpulsesandbythepo 
sitionassumedbythemovablememberat?he 
end oftheimpulsegroupin responsetothe 
numberofi?pulsesinthegrouR 
2.In combination,8 relay Q,means for Suppyingsaid rel8y withgroupsofenergy 

impulsesof variable number ofimpulsesin 
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thegroups,thetimeinteryalbetweengroups 
,beingrelativelylongandthetimeintervalbe 
tweentheimpulsesineachgroup beingrela 
tivelyshort,a momentary bridgingcontact 
operatedbythe8rmatureo±saidrelay,are 
layBhavingareleaseperiodlongerthansaid 
interval betweenimpulses of a group and 
shorterthansaidintervalsbetweengroups,a 
circuitforrelay Binchding,said üäg 

1099ntact,° step-by-step motor havingamoy 

?5 

ablememberbiasedtoaninitialpositionand 
twowindingsarrangedwhenalternatelyen 
ergized tomove?said memberstep-by-step 
awayfrominitialposition,?circuitforone 
ofsaidwindingsincludingfrontcontagtsof 
relaysQand Bconnectedinseries agircuit 
fortheotherwindingincluding8 backcon 
tactofrelayQandafrontCont8ctofrelay B, 
wherebysaid motor,memberjs.moyedtwo 

20stepsaw?yfromitsinitiap9sitionforeach 
impulseineachgroupandreturnstoitsini 
tialposition betweeneach.twogroupsofim 
pulses,a circuit gontroller variablyp9si 
tionedbysaidmemberattheendofeachim? 

25pulse,gronpaependingupon??number of 
impulsesinthegroup,arelyChaying8Te 
1easeperiodlongerthansaidintervalbgtween 
groups ofimpülses,a momentary_bridgi?g 
öontáctoperated bythearmatureofrelay B, 

s uponits?eleaseadcircuitsforsadrelay.C 
c6ntroled by saidcircuit controlerinits various positionsatthe_end oftheimpulse 
oupsand bysaid bridging contact ofre 

ayB? 
<;Tntestimonywhereof [af?? sgnature 
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