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10 Ciaims?(C??34?45) 

Myinvention relatesto clothes drying machines,and 
more particularyto automatic control Systemsforuse 
in suchmachines for controlingthe drying Operation… 
?tiswelknown thatthelength oftimerequiredto dry 

clothesinadomestic clothesdryingmachinemay becon 
troled bythe dryness ofthe clothes,with the machine 
fnishingits operation when the clothes are dry,rather 
than by presetting afxedlength of time of Operation… 
Thisisgeneraly efected by usinga thermostatic con 
trolwhichmeasuresindirectythe dryness ofthe ckthes, 
The use oftemperature changesto measure drynessis 
possible byvirtue ofthe fact thatwhen the clothesare 
quite wetandthe clothestemperatureisatalevel where 
almostaltheenergyinputtothe machineis beingused 
tovaporizethe moisturefromthe clothes,verylittle en 
ergyisavaiable toraise the temperature ofthe clothes 
andthereisthereforeatemperatureplateau,sotospeak, 
asthe cycle progresses,When,however,a Substantial 
part ofthemoisturein the clothes has been vaporized andremoved,theenergyinputisthenfreetoraisethe 
temperature ofthe clothes? 

Forthisreason,thermostatic controlsmeasurethedry 
nessofthe clothesonthe basisthatasharpenedrisein 
theclothestemperatureindicatesthatthe clothesareSub 
stantialy dry,Conventionaly,such thermostatic con 
trolsshut ofthemeans heatingthe clothes whena pre 
determined high temperature ortrip pointis reached? 
Dependinguponotherstructuralfeatures ofVarious dry 
ingmachines,asinglesuchoccurrencemay be Drovided 
orseveralsuchoccurrences maybeprovidedinasinge 
dryingsequence,In either event,itis importantfor 
optimum operation of machines havingthermostaticaly 
controleddryingcyclesthatsuitable changes be madeto 
the clothestemperature causingthe thermostatto trip 
(hereinafter caled the“efective triptemperature”)in 
order to compensate for variations in Such factors as 
size of clothes1oad,type of clothes load,ambienttem 
perature,and power Supply Variations, 
?actorsarecapable ofvaryingthetemperatureat which 
the piateau wilbereached?Thus,forinstace fora 
relatively smal Ioad of clothes,arelativey high tem 
peratureplateau must bereached before a balanceis 
obtainedbetweentheenergyinputandtherate ofmois 
turevaporization,whereas withalargerclothesload,the 
energyinputwiH be balanced bythe moisturevap9riza 
tion äta1owertemperature,Bythe Sametoken,ifthe 
ambienttemperature rises,then thetemperature of the 
airasitcomesintocontactwiththe clothes rises,This 
changeinthetemperatureatwhichthe aircontacts the 
clothesrepresentsa changein the energyinputto the 
clothes,andthereforewilcause a simiar Variationin 
thetemperature plateau,Itcanready beseenthatia 
singe predetermined trip temperatureis provided,the 
operation ofthemachinewilbeimpaired because.for 
some condtionsthetriptemperaturemay bevery close 
to the plateau temperature?or even belowit?while 
underotheroppositeconditionsthetriptemperaturemay 
be very substantiaHy above the plateau teqperature, 
Thesevariationsinthe plateautemperature,ifthetrip 
temperature is a constant One,nay cause overdrying, 
underdrying,and,in the extreme case where the trip 
temperatureissofarabovethe plateautemperature that 
it cannotbereached,continuous operation of the ma 
chineuntiitisshut of manualy,Thislatter cond 
tionmayoccurwhenthe powerinputislowanda very 
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low ambient prevais as may be the case,forinstance, 
where the machine is usedin the northern latitudesin 
Winter time and is locatedin a cold basement,garage, 
porch orthe like?In such a caseitcan ready be Seen 
thata low heatingefect due to the low powerinputto 
getherwith thelowtemperature oftheenteringairmay 
prevent the heaterfrom ever beingable to raisethe air 
to the triptemperatureeventhoughthe clothes may have 
long been dry? 

Because of this situation,it has been found to be of 
highimportance.to provide suitable compensating means 
responsive to the various factors afecting the plateau 
level,which compensating meanswilcorrecttheefective 
triptemperatureaccordingy. 

Itisthereforean object of the inventionto provide an 
improvedeconomical means of compensatingfor various 
factorssuchas,forinstance,ambienttemperature,power 
supply variations,size ofload,andtype of load,So that 
the efective triptemperatureis maintainedatarelativey 
even levelabove the plateauregardessofthelevel ofthe 
plateau? 

Itis furtheran object of thisinvention to achieve this 
compensation by Suitable variation of the heating efect 
of a biasing heater positionedin heatingrelation to the 
main thermostat,sothataithoughthe thermostatSenses 
thesamerealtriptemperaturealthetime,thetempera 
ture of the clothes required to trip the thermostat(i.e., 
the efective trip temperature)is varied inversey with 
the heatingefect provided bythe biasing heater? 
A further object of the invention is to achieve this 

variation of the heatingefect of the biasing heater by 
connectingin a circuit with the biasing heater means 
which variesits resistancewith variationsinitstempera 
ture,the connection beingSuchastocause a decreasein 
the efectivenessin the biasing heater withincreases in 
the sensed temperature? 

In carrying out my invention in one form thereof,I 
providea clothes dryingmachine which hasa conven 
tionalclothescontainer witha main heater positioned to 
heat the clothes in the container,Thermostatic meanS 
are positioned to be responsive to the temperature of 
the clothesin the containerand also areacted On byan 
electricresistancetype biasing heaterwhichis positioned 
in suitable heating relation to the_thermostatic means, 
Whenthethermostatic meanssensesa predetermined high 
temperature,dueto the combination ofthe clothestem 
Deratureandthe biasing heater,itcausesa Switchto Open 
to stop operation of the main heater,Asthus far de 
scribed,itis clear thatthe more efective the biasing 
heater,the lowerthe clothestemperature which wiltrip 
the thermoStatic means? 

Incircuitwith the biasing heater,Iprovide conductive 
means of atype which Variesits resistance with changes 
in the temperature it Senses,The circuit connections 
are such that the changesin the resistance of the con 
ductive means cause a decrease in the efectiveness of 
the biasing heater when the temperature increases. By 
positioningthe condüctive means so thatit sensestem 
perature changes Which are significant to the Operation 
of the clothes drying machine,any risein thattempera? 
ture wil alsocausearisein the clothestemperaturere 
quired to trip the thermostatic means with the general 
efect thatthe diferential between the plateau tempera 
turementioned above and the efective trip temperature 
ismaintainedatasubstantialy conStant Value? 
Thesubjectmatterwhich Iregardas myinventionis 

particulary pointed out and distincty claimed in the 
concluding portion of this specification,Myinvention, 
however,bothasto organizationand method of opera 
tiontogetherwithfurtherobjectsandadvantagesthereof, 
maybestbeunderstoodbyreference tothefolowingde 
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Inthis position conductingmeans7@issensitive to four 
Separate factors:First,itissensitive to the temperature 
changes resultingfrom thesize of the clothesload,Sec 
ond,itissensitive totemperature changes resultingfrom 
thetype of ckothes1oad(forinstance,slow dryingitems 
such as cottons as opposed to faster drying loads of 
synthetic m3terials),Third,changes in the voltage 
of the powersupplycause diferentheatingefects from 
main heater 26,and this,while tempered by paSSage 
through the clothes,nonetheless creates temperature 
changes when it is exhausted from the basket,And 
fourth,conducting means 7?is sensitive to temperature 
changes resultingfrom the temperature of the ambient 
air broughtin for heating:the higher the tenperature 
oftheambientairthe higherwillbethetemperature of 
the air passedinto the basketafter passage over heaters 
26,and the higher the temperature of the air paSSing 
intothe basketthe higherwillbethe temperature of the 
airexhaustingfrom the basket, 

Asstated,conducting means 7óis connected So that 
whenitstemperature isincreased it decreases the efec 
tivenessofthebiasingheatertherebyincreasingthe clothes 
temperature required to efect tripping ofthermostat58? 
Referringto F?GURE5,thereisshownagraphofelapsed 
time of dryingagainsttemperature,Curve ArepreSents 
thetemperature ofthe clothesin the drum fora particu 
1artype ofloadintroduced ata particularambient tem 
Derature with a particular voltage supply. Forinstance, 
curve A mightwell represent the curve foran 8-pound 
1oad ofordinary cottonstobe dried on asteady220Volt 
powersupply atan ambient temperature of 70 degrees 
Pahrenheit,Itwillbe observedthatatfirstthe tempera 
ture of the clothes rises steeply duringthe period when 
thetemperatureisnothighenough fortherate ofevapDra 
tion ofmoisturefrom the clothesto abSOrb substantialy 
althe energy(in the form of heat)being Suppied to 
the clothes,Then,afteracertaintemperatureis reached, 
the evaporation of the moisture from the clothes does 
absorb substantialy al the energy and the temperature 
rise becomes very Smalso that,in efect,atemperature 
plateauisreachedwith respectto time?Thiscontinues 
untilthereisittleenough moistureremainingto beevap 
oratedthatthe energy beingsupplied to the clothesagain 
tendstocauseatemperatureriseratherthan beingabSOrb 
edbyevaporation ofthemoisture?This partofthe Curve 
can be seen over atthe right hand endin the forn Of 
asteeptemperaturerisewithrespecttotime? 
Referringnowtocurve Bitshowstheefectivetriptem 

perature,atanygiveninstant duringthe dryingcycle cf 
the clothes Ioad which provided curve A. When the 
cyclestarts,the biasing heater hasbeenSUpplyingno heat 
and thereforeatthatinstant the clothestemperature re 
quiredtotripthethermostatisatamaximun?However, 
asthe biasingheaterbecamesoperative,itSuppliesagocd 
eal of the heatTequired forthe triptemperature to be 

reachedandtherebydecreasesthe“efectivetriptempera 
ture.” Forthis reason,theinitialpart of curve Bisrep 
resented byarelativelysteep decreasein the efectivetrip 
temperature,Afterthisinitia substantialdecrease,which 
cccursatthesametimethat?hetemperatUre ofthe clothes 
is risingsteeply?the efective trip temperature becomes 
afunction of the efect of the conducting naeans7? on 
Biasing heater67. Duringthe period when the clothes 
temperature is passingthrough its plateau,the Conduct 
ing means,sensingthatthere is relativey littletempera 
ture change,wilaisomaintain the efectivetriptempera 
ture relativey constant,The calibration of the diferent 
Dartsissuch thatthe efectivetriptemperatureis main 
tained at approximately six to ten degrees Fahrenheit 
above the plateautemperaturein orderto obtain normal 
dryneSS? 
Whenthe relativelysteeptemperature rise ofcurveA 

commencesattheend ofthe plateau,signifyingthatthere 
isrelativelylittlemoistureleftin theclothes,theconduct 
ing means 70sensesthistemperaturerise andasareSuit 
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8 
its resistance decreases,Thisdecreasecausesthe biasing 
heaterto become lessefective,andtheefectivetriptem 
peratureisincreased,However,the thermalmass ofthe 
parts,suchasthe conducting means 7@itSelf,cauSesthe 
temperaturerise of curve Btolagthetemperaturerise of 
curve Asothatthey crossatpointT,thatis,atpointT 
the clothestemperature equalsthe efectivetriptempera 
ture?andthethermostat58 opens?WhenthethermoStat 
opensthemotor2?is de-energizedand de-energization of 
the motor causescentrifugal device 64to openswitch 65 
to de-energizethe heatertherebyendingthe Operation? 
Letitnowbeassumedthatforthesametype of clothes 

1oadandthesamevoltagesupplythemachineisbeingop 
eratedinanambienttemperature of50°F.insteadof70°? 
The fact thatthe enteringairisatatemperature20 de 
grees1essthan previousiymeansthatthe heaters25can 
no1ongerraise the temperature of the airenteringdrum 
2to the previous high level,Asa result,as shGwn by 
curve A1,undersuch circumstancesthe initialtempera 
turerisewilbeslowerandthe balancebetweentheenergy 
inputandtherate ofvaporizationisreachedataSOmewhat 
1owertemperature so thatthe plateau occurs,as shown, 
below the plateau of curve A,Inasmuchastherate of 
vaporizationisslower,the plateauislongerandthesteep 
rise showingthatthe clothesare becomingdry occursat 
alaterpointintime? 
Underthelowambienttemperaturecircumstancesjust 

described,andasshown bycurve B1theefectivetriptem 
peratureisinitialy?asbefore,theactualtriptemperature 
of the disc thermostat58?Thereafterthe trip tempera 
ture decreasessubstantiallyasthe biasing heater67 heats 
up,Howeyer,due to the lowertemperature sensed by 
conducting means 79,the resistance of the conducting 
meansishigherateach giveninstantand consequentlya 
higher voltageisimpressed acrossthe biasing heater 67? 
Because of this,therate of decrease of the efectivetrip 
temperature and the point to whichitis decreased are 
greaterthanin the case of curve B,andthe efectivetrip 
temperature decreases more than before,sothatthe dif 
ference between thefat parts of curves A and Bissub 
stantiallythe same asthe diference between the fatparts 
of curvesA1and B1?Theefectattheendisalsosubstan 
tialy similarin that when the clothestemperature rep 
resented by curve A1risessteeply curve B1folowsasa 
reSult of the action of conductingmeans 7?asinfuenced 
by the thermal mass of the parts involyed. However, 
since the steep rise Occurs at a later pointin time for 
curve A1,thisis also true of curve B1,Accordingy, 
curves A1and B1crossat pointT,at which pcintthe 
discthermostatopenstoendthecycle. 
Nowletit beassumed thatforthe sameambientand 

voltage Supply as in the case of curve A,asmalfour 
Dound mixed loaf of light cottonsand syntheticsisto be 
dried?The fact that thereisa relatively smallamount 
ofmoistureinthe clothesaccessibletothe heatcompared 
to the larger load represented by curve A meansthata 
higher temperature wil be reached before the plateau 
Occurs and that the temperature will increase to the 
plateau more rapidy,Asa result,the curve shown by 
A2 represents the changesintemperature of the clothes 
withrespect totime?Inthiscasethe efectivetriptem 
Perature(represented by curve B2)again decreases from 
the toptriptemperature,butatarelativelyslowrateand 
to arelativey Smalextent becauseconductingmeans79 
hasalowerresistanceduetothe highplateautemperature, 
andthereforelesspowerisbeingsuppliedtobiasing heater 
67,Theactionatthe end,whenthe clothestemperature 
again startstorise Steeplybecausethereisrelativeylittle 
noisture left tobeevaporated,issubstantialythesame 
asbefore,Thesteepriseintheclothestemperaturecauses 
the conductingmeansresistanceto decreasetherebycaus 
ingthe efectivetriptemperaturetorise?CurveA2crosses 
Curve B2 at point T2,and the thermostatopensto end 
the heatingcycle. 
?wi?be obseved,asto_curvesA2and Ba,that?e action Of conducting means 70 causesapproximatelythe 
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sametemperaturediferentialtobepreserved betweenthe 
clothestemperatureplateauandthe efectivetriptempera 
ture,eventhoughinthis casethe plateautemperatureis 
actually occurringabovethetriptemperature ofthe other 
tWO CUrVeS? · 

Thus,foralithe factors such assize of clothes load, 
type ofclothesload,ambienttemperature?andsuppyvolt 
age,whichmay cause variationsinthelevel,1ength,and 
position ofthetemperatureplateau,theconducting means 
70causestheefectivetriptemperatureto be modifiedac 
cordinglysothatthe cycleisalwaysended aftera Sub 
stantially constant temperature rise at the end of the 
plateau, 
Referringnowto FIGURE4,thereisshownasecond 

embodimentof theimproved controlarrangementof my 
invention,wherein components which are the Same as 
those described in connection with the embodiment of 
?IGURE3 are represented bylike numerals,A major 
diferencebetweentheembodimentsofFIGURES3and4 
isthatinstead of aresistance havinga negative thermal 
coeficient of resistance,a positive coeficient conducting 
neans71is providedandisconnectedinserieswith the 
biasingheater67instead ofinthe paralelconnection of 
FIGURE3. Further,asshown,anadditionalresistor72 
may be providedin cooperation with a movable contact 
73 whose position in turnis controled by appropriate 
manualyoperablemeanslocatedon controlpanel6?? 
With heater67,conductingmeans71,and conductor 

72in series with eachother,the potentialis divided be 
tween themin accordancewith theirresistances?Anin 
creasein theresistance of conductingmeans71 wilcause 
a greater voltage drop thereacroSS,with accordingy a 
Smalervoltage dropacross heater67therebymakingthe 
heaterlessefectiveandraisingtheefectivetriptempera 
ture ofthe clothes,Thus,withincreasesintemperature 
the resistance of conductingmeans71 increasesthereby 
causinganincreased efective triptemperature,and with 
decreasesintemperaturethereisadecreaseintheefective 
trip temperature?Itwilreadiy be observedthat when 
conducting means 71 is placedina position tosensethe 
airtemperature afterit has contacted the clothes being 
dried,Such as the position shown forconductingmeans 
7?in FIGURE1,it will perform the same function in 
substantialythe same manner,giving curvessimiarto 
thosein F?GURE 5 underthe Samecircumstances? 
Movable contact73 may beprovided with suitablein 

diciaincooperation with the controlpanel,suchas“bone 
dry”and“damp dry.” It wilreadily be seen thatthe 
?osition of contact73on resistor72controlstoaimited 
extent the diferential between the clothestemperature 
plateauandthe efectivetriptemperature plateau,Thus, 
itis possible to have theintersection point of the clothes 
temperatureandthe efectivetriptemperaturevariedfrom 
a point very closetothe plateautemperatureto a point 
Substantialyabovethe plateautemperature??nthisman 
nerthe dryness of the clothes,whichis dependentupon 
how far up the steep portion of the curve atthe end of 
the plateau the temperature is allowed to travelbefore 
the heatisshutof,may becontroled bythecontact73 
andtheresistor72;anintersectionpointrelativelylow on 
the Steep part of the curve wilgive generally damp-dry 
clothes andanintersection on therelatively high partof 
the curve Wilgive Substantialy bone-dry clothes. 

It wilbe understoodthatwhietheresistor69of FIG 
URE3is anessential part of theinvention whencon 
ducting means 70 is in paralel with heater 67,such 
anadditionalresistance in the circuitwhenthetempera 
ture Sensitiveconductingmeansandthe biasingheaterare 
in Seriesis an optionalfeature,This resultsfrom the 
fact that without an additional resistor such as 69 in 
the circuitof FIGURE3,110voltswould beimpressed 
across the group consisting ofthe conductingmeansand 
the biasingheaterregardess ofvariationsintheconduct 
ing means resistance;Only when anotherresistoris put 
inSeriestherewith,andthe voltageacrosstheconducting 
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10 
meansandbiasingheatergroupismadevariableinac 
cordance with the changesin the conductingmeansre 
sistance can the voltage across the biasing heater be 
varied,Inthecircuitof FIGURE4,on the otherhand, 
withconductingmeans71inserieswiththebiasingheater, 
variationsinthe resistance of conductingmeans 71Wil 
causechangesinthe voltageacrossthebiasingheater 67 
withoutanyneedforadditionalresistance?Thus,whie 
for design purposes or for dryness selection purposes a 
resistormaybeprovidedasshown,itistobe understood 
thatinthemorebasicaspectsofthecircuitof FIGURE4 
itisnotessential? 

?t wibe seen from the foregoingthat my invention 
Drovides a relatively simple system where al possible 
variationsin the time and temperature required forthe 
drying of any given clothes load under any particular 
circumstancesare compensatedfor byasimpleandefec 
tivecircuit. Inaddition,devicessuch asthermistorsare 
readiyavailablecommercialyataneconomicalfgure,and 
therefore the variable control whichis efected by use 
ofthetemperaturevariable conductingmeansisachieved 
atrelativelylittle expense?Itwireadiybe understood 
that the particular switch arrangement shown for con 

,trolingthe heater,motor,etc.isnotnecessarilyrequired 
to beincorporated togetherwith theinvention. Forin 
stance,thethermostat58may verywel be provided di 
recty in circuit with the heaterin order to shut the 
heater of directly rather than through the motor?A 
furtherpointisthat while a controlarrangement purety 
dependentupon the temperatureis shown,itis conceiv 
ablethatmyinventionmay beadvantageouslyused where 
the trip tempera?Ire of the heater biased thermostat 
controisthe machinein combination with timingmeans; 
forinstance,twoormoredryingperiods maybeprovided 
Separated byatimed periodinitiated bythe tripping of 
the thermostat? 
Whieinaccordancewith the patentstatutes I have de 

scribedwhatat presentare consideredto bethepreferrcd 
embodiments of myinvention,it willbe obviousto those 
skilledin the art thatvarious changesand modifications 
may be made therein without departingfrom the inven 
tion?anditisthcrefore aimedin the appended claims 
to cCVer al Such equivalent Variations as fal within the 
true spiritandscope oftheinvention, 
What I claim as new and desireto secure by Letters 

Patent ofthe United Statesis: 
1.Aclothes dryingmachine comprisingaclothescon 

tainer,a main heater positioned to heatclothesin said 
container,thermostatic meanspositioned to beresponsive 
tothe temperature of clothesin said container,an elec 
tric resistance-type biasing heater positionedin heating 
relation to Said thermostatic means,means controling 
Operation of Said main heater,Said thermostatic means 
causing Said controling means to shut of said main 
heaterin response to a predetermined hightemperature, 
COnductive means having an internal resistance variable 
to a Substantial eXtent with changesin the temperature 
of Said conductive means,a circuitincluding both said 
conductive means and Said biasing heater connected to 
cause a decreasein the heatingefectiveness of said bias 
ing heaterwithincreasesin thetemperature ofsaid con 
ductive means,and Said conductive means being posi 
tioned to Sense temperature changes significant to the 
Operation of Said machineto dry clothes. 
2·A clothes drying machine comprisinga clothes con 

tainer,a main heater positioned to heatclothesin said 
container,thermostatic meanspositioned to beresponsive 
tothetemperature ofclothesinsaidcontainer,anelectric 
resistance-type biasing heaterpositionedin heatingreia 
tionto Saidthermostatic means,Switchmeanscontroling 
Operation of Said main heater,Saidthermostatic means 
causing Said Switch meansto openin responseto apre 
determined high temperature,conductive means having 
aninternalresistanceinversey variableto asubstantial 
extenttochangesintemperature,a circuitincludingsaid 
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clothestemperaturerequiredtoshutof Said main heater, 
a variable resistance in Said circuitin Series with both 
Said conductive meansandsaid biasingheater,and manu 
aly operable meansfor Varyingsaid Variable resistance? 
10?Aclothes drying machine comprisinga rotatable 

clothescontainer,meansforcirculatingairthrough Said 
container,motormeans forrotating Said Containerand 
operating Saidaircirculatingmeans,a main heaterposi 
tionedto heattheairpriortoitsentryintosaid container, 
afrst circuitforenergizingsaid main heater,firstswitch 
meansin said frst circuitresponsive to the speed of Said 
1notor,said frst switch means being closed when said 
motor operates above a predetermined speed and being 
openwhensaidmotorisatastandstil,thermostatic means 
positioned to beresponsivetothetemperature of the air 
afterithas passedthrough Said containerand contacted 
the clothes,anelectricresistance-type biasing heaterposi 
tionedin heatingrelationtosaidthermostatic means,sec 
ond switch meanscontroled by Saidthermostatic means, 
Saidthermostatic meanscausingsaid Secondswitch means 
toopenin responseto a predetermined hightemperature, 

20 

14 
a second circuit for energizingsaid motor,said Second 
switch means being connectedin Said Second circuitin 
serieswith saidmotor,conductive means hayinganinter 
nalresistancevariabletoasubstantialextent withchanges 
in thetemperature of said conductive means,athird cir 
cuitincluding both said conductive meansand Said bias 
ing heater connected to cause a decreaSeinthe heating 
efectiveness of Said biasing heater withincreasesin the 
temperature sensed by Said conductive means,and said 
conductive means beingpositioned to sensethe tempera 
ture of theairafterithas passed through Said container 
and contacted the clothes whereby Said second Switch 
meansisopenedatatemperaturewhichincreasesas the 
temperature of the air which has paSSed through Said 
containerincreases? 
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