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has a positive tenperature coefficient. Preferably, its resistance versus
tenperature characteristic is substantially |inear over the range of
tenperatures in which it is operated. 65 The illustrated sensor device is

of a wire construction having a U shape. it has:-di mensions of 65 3
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The out put term nal of operational anplifier 39 is further connected to one
side of resistor 41, the other side of which is connected through serially-
coupled resistor 43 to ground. The voltage Vu appears at the junction of
resistors 41 and 43. Cperational anpllfler 39 supplles unlty galn and |s



55 of which is connected to the junction of resistor 35 and capacitor 37.
The serial conbination 55 of a resistor 49 and a capacitor 51 is connected
across the output of power supply circuit 23 and ground, the resistor 49
bei ng connected to the power supply out put and the capacitor 51 bei ng

co ted to ground. The junction of resistor 49 and capacitor 51 is

co ‘ed to the base of transistor 45 for causing the transistor to

nmo rily conduct when the power first 60 comes on and to renai.n

non- cohducting thereafter. - 11 565 796 _ 60 The out put of
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The contﬂ& He T oﬁp . térl TRiS ted in a
: caI'Eb hé:assaﬂr tiel se@hd output&@naﬂis sumed b;an?sir st or
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gener at Okespéck folFigur tnesfo podéit valiies fhap by\Ehiplee@pl v Circuit
23 and0i which spe@ivse by wamﬁp*ampéctand areqiot tofbe coﬂ@rmsipphxymvgwftthgeveomml from
termnal 24 generates a pulse at each zero crossing of said AC voltage. The
base in ut electrode of the transistor pair 79 is also connected to the
anode of diode 77 and through a 25 bias resi-stor 83 to the output of power
supply circuit 23, which output.is also connected to: the.joined collector

el ectrodes of the transrstor pair. The em tter output el ectrode 84 of the
transjistor pair is connected through a resistor 85 and a diode 87, poled in
the forward direction, to‘the gate electrode of.a tri-ac device 89 which
connects one end of cal rod heaters 17 to ground. The other ends of .the
cal rod heaters are-connected through a switch.30 SW and through surtch
SW. to the AC vol tage source. -Swi.tch:-SW2 i s actuat ed; .such as 30 t hr ough
closing of the toaster door, to initiate a t oasting operatron The pel ses
from pul se generator crrcurt 81 are applied to the base input eléctrode of
the transistor pair 79 together with the output of t he conparator 63 for
causing a: pulsed conduction of -.the transistor pair when the. first ‘output
signal i's supplied by the conparator.” Thi s in turn causes triac 89 to 35
conduct . for. energizing the cal rod heaters 17'. \Wen'the second out put
signal is supplied by 35 conparator 63, the transrstor ‘pair 79 is prevented
frontconductlng,_resuItlng in the -cal rod heaters belng de-energi zed. In
accordance with. one exenpl ary enmbodiment of ‘applicant"s invention as

descri bed with respect to Figure 3, the follow ng conponent typé and
conponent val ues may be enpl oyed, 40 which are given by way of exanple and
are not to be construed as Ilnttlng of the invention. 40 5
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Anplifier Transistors 45 2N3012 79

2N5210 Di odes 10 77, 87 1N914

10 Capacitors 37 22 uf tantalum 51

50 uf electrolytic 15 Resistors - R R - - -

15 21 _ 2. 7K ohms 27 T 10K ohnis .31

10K ohms 33 - ) 40Kohns S PN
20 35 © . ' 1.5Mohns e e - - (-
55K ohns 43 5 : - 59K ohns 47 + - 2K oh
49 L _ 200K ohng - - . 1565 796, _ 25 53 5
10K ohms 57 e 100K 0N 59 50ROt
61 ©1oKOEROe T L ROLERLI peter 65 50K
ohns 67 .. 10K ohn®’ & Amplifier erational _ 10pK ohms 71

20K ohns 83 ... - . .._ . 27K ohns 35 ° ' .85 . . o

90 ohms o - Transistors -~ 35 Tenperature Sensor 19' . 5
250 ohns at 68[err]F to 6% ohnms at 600[ er o '

1210 _ .
40 Triac 89 . _ 16 Amps 20&.@1% Type TI'C236 AC.vol tage
100v, 60Hz, 45 « . . . Di‘?‘qul'at ed DC voltage 6v . '- R :
45 Consi deri nbo now t he opy’- i _
Figure 3, the on-off swi't ghpeadhs i S Cl 0sed t'o supply power to the circuit.
For the pu ose of explana3ton, it will be asguygrg.i,hat the toaster
appl i ance and,bread to beSkoasted are at rsoouf) dlRffpigfiat ure 50 prior to
initiation of“the first tgasting operation. Thus, the tenperature sensor s
19" is at room 50 tenperature and its resigta £ val ue and the voltage
across it are a function 2f this tenperat UbR.ohde Sensor voltage is .
anplified by gperational gnplifier 29 to 3fKwhds the vol tage Vs. at its
output. A'plot of Vs‘exprgssed.in volts a b orrespondi ng sensor -
tenperature Ts expressed 4in déegrees Fahre ‘;‘Q/ersus tinme expressed in
seconds is 55 illustrated by the curve A5oK ohim§ure 4, coverihg.two -
successive togster operatzgons. Upon 55 cREso of the switch SW, the
transistor 45 i s caused ts§ nonentarily cout d charge the capacitor
to substantially.the full57voltage appeari @@KSE“;;@e out put - of anplifier 29.
The: transistor :Cs tur negzo'ff' by the vol tageoﬁyel oped across capacitor 51
and remai ns gjf for so’l he power ohms Subsequent |y, capacitor 37
I s charged 'a--(r?g'-_di schar ge 7?%%%% 6€0 res'%‘ 1‘:1‘:‘13%5 t he principal dischargg
path being throu: - anplif62r 29 to ground.10bReonkR! t age acr.oss capacitor 37
i's coupled through anplifter 39 t he re¥iKstlons di vi der network of
resistors 41zend 43 to agpear as the volt ohms across resistor 43. .1n the
exenpl ary enbodi ment of the invention under® sideration, the RCtime 35
constant of resistor 35 Zftpeodpedersor 37 is in the range of 20 to 25
seconds and typically 22%econds, and res3s58tobms atl §8°Rnd 65 43 are assi-gned
val ues that #esult in Vu representing i n ©HehmsatE005F 50 to 55% and

typically 65 L _8T9n_'_a_c_ L _ _ _ - 40
DR 89 . 16 Amps 200V. TI Type :
L AC voltage - fggvzsgz | o
45 . Regulated DC voltage 6v ~ Hz ”

_ Considering now the 6Peraiion of the tem .: ing ¢ r
\ . W perature sensing system of Fi
| gvgl;c;lslﬁsw(li ltsh c_logﬁd to supply power to the circuit. For thegpgs ose of ;J%;ll:nz.a%igf (i’tn ;volflf
. D phe to?neitiati at | fe;htoaster appliance and bread to be toastefiparé at room température
- on of the first toastmaf operation. Thus, the temperature sensor 19’ is at room

) o voltage Vs.at its output. A plot of Vs e:Eresied in volts, and 'tge ;ﬁ;fgn?dggﬁn:gi
0 : | 1n_degre hrenheit, versus time expressed i i
g o ot L S B 4 covring v st tontrcpersions Upon. s
the capacitor 37 to substantially the full voltage 3 pearing at the output of st o LB
transistor is turned off by the voltage 'develog égppeanng o outiput S e ome:
..long as the powes s ooy e voltage d Ped across capacitor 51 and remains off for so.
: I 1S on. Subsequently, capacitor 37 is charged and disch,
resistor 35, the principal discharge path being ifier 29 t o0 e woyragh
T he pr _ at] g through amplifier 29 to ground. The vol
. - 8C10ss capacitor 37 is coupled through amplifier 39 to the resistor duider oy OLa8S . 60
sz Tesistors 41 and 43 to appear as the voltage V esistor 45, In the erookac
. embodiment of the invention under considergtio'n utlf URC time constant ¢ o, cxemplary
.  of : C ( » the RC tim i
capacitor 37 is in the range of 20 to 25 seconds and typically 22 ;ggggts?natn(c)lfr;?sstzﬁ 31 gg

65 43 are assigned values that result in Vu representing in the range of 50 to 55%, and typically -

on of the telW$ature sensing syst'ém _o'f' B 10



6 1 565 796 6 52% of the voltage
appearing at the output of anplifier 39. The reason fOr utilizin the noted
time constant and this voltage fraction will be explained presently. A plot
(o} \)‘u which is a varying reference voltage, versus tine is illustrated by

t he rve Bin Figure 4. .As wi.I| be nore fully described, applyin power to
th ‘cuit through closure of switch SWL results in turning on:the triac
89. us upon closing the switch SW to initiate a 5 toasti'ng operation,
curreat ater s 17 from AC vol tage sgurce which
causes—t+ i ' By—t-he—GtH-ve—L e—4—Thi:s in
turn caues de e JoRgeedpt §§ﬂi§&1ﬁ &# el | MR,/ Since
t he senwmemﬁﬁmgﬁﬁg%&fggﬁ% Jr%g mﬁgﬁ’%ﬁg’a% \t'illienperature
over theWhl evmweramednltagbmtma ﬂs'satwl by thg Qurve Brin Adi ngl y

10t o el Emed @ﬁ@&% @Kgéﬁfp L SRS

IS supplled to the cal

vol t age Miclﬁﬁ mitaratp teag as shoen byifhs turke€C i ewmm t#fes 55 WMEL eases
as a fr dthe tempersture hfthie sensep 19 topificrease MthamsoSIdQTbeswqrh r¢sistandedis b owi ng

expr ms'zg ta dmlme;f fm;il%?l mperature over tgfrﬁinﬁe%ﬂ eranon,lmeevolgafe Vs will B

(1) Emﬁﬂeﬁé f{% DS S heHisG, it o't he sum of
t he resnﬁé utrtaﬁummaan neﬂr&sesﬁslasfrabﬁmdfemﬁtegmtﬁ\afmrem stor 35
and C i sacedy i the fllowing qa{aqs&eqnt or 20 37. 7

20 The increase in I's shown by curve B. A voltage Vd is gener ed at the
out p of dlw‘,&reﬁc whal ifier 55 that is a function of the apgelraic

di fference betwe ol t ages Vs and Vu. Since the value of Vs changes nore

rapidly tWh?‘r‘elk ‘b”ff’f °§W@%ﬁﬁ:§ $\0B| t age vd
wil | jncr ERE® % P‘e Feﬁism?ec TeHoL g“%‘ﬁﬁap&@tag?e %PP‘BWF%
exam atTlﬁfIn&Eassllﬂ WaSis AhowalbyBeu: rve B. A voltage Vd is generated at the ou ut of

25 The nch@mucgdmpldfer $3tbatisy funagio quu%hﬁ dlcefbetwmv sutg@ of a
vol tage eren ﬁ?%%@fs ema %al :ng een Jol tage

~ obt ab_? Cé’%,hﬁ ﬁﬂ ote orreter 5t Rat - corr Spgnds to a
“sel ect ed u‘namhgrmue)éﬁ thé heltage e’ansecrontphed magmntagﬂimdefof é/c:oltabevdarther t he toast
col or. D@mp volt%ge tagt egeo petableiep amd t he 30
conpar.atBfe ‘}gr m@aggh gm ‘ﬁgﬁ circuit
unde@occaamp foamneﬁbnts gg\ﬁ m&eau@u d&b&ﬁh nitighdhik { /€ si gnal

that pr efirstrdgnalds adefﬁéié’ntfyrmm)sn thangevantstdWeﬁﬂefmnmdahng ingthal “pul ses

' | i ecPresgneerff signplgmls the |
P, s ;gg;&fmﬂ,ﬁ i Comtie o o Liesion I DU S°°

~ suppls eSofElﬁd dag@ﬂ hsatgﬁad'SAt fhe idstafiCvolifke d&ibel‘lﬁ&ﬁtl dgut;fdﬂﬁ @npﬂttsﬁaemfl 35 0nto
W

“mai nt ai. ntha 62 abiu Mangeim 338=0nd)dlgltt€hs tiversignalthat At t he
|nstant etrans:g:g isﬁ%nggazgqgﬁa fig el?f‘}’gﬁ“m e conpar at or
63 abru es @ aqdat RRiafd ditidn(id Le i ve signal

t hat mausee&rsdwmd&, tlie@oasﬁngdipahtmnTMﬂnstidmthssvgmhswpuslmﬁﬁan&bpamttl4o:wt 81

are effe@ﬁlltbeit tisremevedd t e r SI s o pa,lr 79 cannot
conduct . ﬁh‘%”ﬁ;ﬁ gl ta ‘E:E nd it
~ remains doﬁheaﬂdl ﬁil thélflgrﬁ décﬂ: Tﬁf%eﬂwgﬁgmfu @oﬂﬁ& vdl heaters,
- whi clas erldgtdlylfdlstbelawtthat f the oplieige Bfe.and\thetdy tbﬁmpal’aer éfmllanges Mems nor mal | y

tnasz\%9 ecool s, the

opened 4@
Voo %&ﬁwﬁé iy B Pl Lt
to Vs ar ns‘éi' !Dleilﬁ:a eVl brice more/m&haseaﬁ&n d antn mpaasgavé or sone

addi Bbormlki the mcaﬁﬁdsmm aﬂ bl;dmxetbc eepsed tdﬁbtuis 0] !heorma ni t udestof § he
ga{

vol t age t% p ﬁ he ouf put of
Corpara S AE Sl reliehe S

@@ults in the

f'

triac 8%nibidnbtpmip givihgrise totaoktage ¥osligh: yhelnwt%edsltsthetomémthast I nge
operai- ltm mkeht ebalo nev@tsfrﬂgwune@wwnt@mecaﬂﬁ@heﬁmwt 158

i mredi at NeITET YA gﬁﬁ&{ bmtl S repeated.
Thus, ass le'aea héa&i%a Eg ﬁfy@& B e eases in
magni t udbe. tat\senopﬂxe Matmdxc:tehnes tU oacez&&ng 8 ta:_g_m&rauurbuf ned of f,

endi 69 t?‘? Ut 005 Waew ’% "‘\ indes of > “‘F’i 60 will now
be ref erfifoh fm’“m gf 5 B ok %;;6 “during the
i |l ust r%ﬁti@fb&'&ﬂsﬂﬂl%ﬁ tha:i;aft»pl cal. Wth

ani
r ef er enctbe bperatio reﬂmcllrst)st m’eﬂvqlmaﬂat!cmamtmrmheottb soufi¥re Ts of the
sens®f 12gdoftge Bﬁea‘i Ychinigicloss thermplcoppling with theisgnspp png: Flgelv@apram%ﬁ &e Vs
slightly below two volts. As to curve B, the 55 voltage Vu is slightly
bel ow one volt. Fromcurve Citis seen that the cal rod heater. is also at
55 the anbient tenperature at t=0 Upon closing of the swwtch SW at T = 15
seconds to |n|t|ate a toastl ng operatlon current |s supplled to the cal
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the operation there occurs but a rel ati ve'Iy smal | increase in terrp,erature'
of the sensor 19', 65 and of the hread which is in close thermal coupling

with the sensor and 'cl osely approxi mates 65 7 ..

1 565 796. the sensor tenpefature. Al so during thi S time rel atively littl
nmoj{sture is renmoved fromthe bread. Once the cal rods begin radiating, - ;
noi sture is rapldly renoved fromthe bread and the tenperature of the \

sensor incr eaaes rap| dI y as the bread toqs§§ 79'ghe am)unt of toastl ng is: 9
found to. Be rette : . e

solely fo r adi at hQ@ens&‘ftem trE'lEn ﬂﬁeﬁﬂ& iR mﬁh&{iﬂi@
the. 5 bread. Tgﬂe&d aDHRE ket cﬁlﬁﬁ%m& midRbar 5%39@1;&&;%% H? remband
[err] . the temperature of the sensor increases r:gulﬂy as the bread toasts. (2) 10

Lomperature of ¢ P Eﬁ,@%&? Mty O O ‘ﬁé}é’ﬁg@%%am o

of sensor® tenperature and t e correspon |ng v age due to the conbi ned
ef fects of rad|at|on(hcedaunt|on and convection heating. Curve B is a
function of nt HLYE avi.n con

appr oxi et el 19 equ e i e stk rat s e a8 A Rl ek 4 ReiPlasay ot e 10
conpartnent, curve B being the |ntegral reduced by a fraction correspondlng

to the inpact of Chngifisi nﬁ@a Eerafll gnd WMECQOMM@GSC, uﬁ‘/&?
reference vohtagfehbd §f ﬁﬁ%@g?&" Eﬁ@hﬁﬁ Hfoth ot al ti?
consi dered as” cogd ¢het tBas reduBsHOBY

wi thi*tr t he vi ci anr;espJ:fndhlbeo ﬁxerimpact ad:aamdhdanmaioxtehahudgumve Bsmtvﬁdesl afvmmg

radi ation heatin e“FH’E" ding o GRER fpmpRAtur \9 n‘ﬁ‘h’?
represents thg i ? rﬁ&(gjﬁmt‘—‘ﬂ, je s, q‘}gt °;°lg§;etﬁ
providing a rreasurrees eiseut e.ﬁ didticd,

conparing this ch@ngmglarmcm of atetlreet addecatoguhverpaddhum tamamn tBy amgpbmd
to a given toast BAFOE R E"‘e?ygtai‘h‘ffi‘?, rodspec Eﬁ’éﬁ gfrcigan obor, o

i rrespectives9l SIEY TintHersdsl Grses 04l nd thepvo 8&% H L oiechthuRS VA, WhiknB2s
the vol tage di ffmpmmﬂsh&tmatdhﬁéadth@tham Ve 2011120 tAx thik time b fFgen
to exceed the gi egﬁ%ﬁ terminated switch SWdds omtled #ridsthe tagst is temofvéd. Jhe cal

it

toasting operati thﬁ‘%“ﬁmgﬁpﬁgd“‘ ti?‘!o céﬂgﬁéﬂ’g
renmoved. The303| in Tlos be&h 8else Eralibiist ebnbdIh
begin to cool aswﬂltnom cacatrtluesmlenlt ethhatlldurin thetbnecccasm dthatmdegmag |s

re-1oaded into t aS?)X F’&“EQ? %b‘e%ub“ a!'“ﬁtl

to begin the sec (ﬁofﬁ ° ?1‘&:13% " I
comrence at BHi spéricdor thé sebdhd%ﬁ u&d’l&'%c i mdn tﬁ Stif ram@n Wdlisseéh tot 136
i nt egrat ed vol t atpachahe aﬂm@fem a shbeieri tingd af about t+240 s@u@s,, whick is\73 ksesondsgrom the
substantially hi B recnat aftﬁl%t I Onrou]; mtrcrt"n %Cgsna%dtn?o a&xa

than for the fir g am?é;eaé TRt Withol extbeingoffe bak &‘g'ﬁ iyt
heat ers bei ng0t oeampie, mﬁpesamaeénsmndetzicéref di tcohsﬁmcmaﬁmimu mﬁstratehanght 40
heating 35 per bwnnl@tedm@ @e@mdseo ma'ctch or placesin dio imjtytotthecto

toasting oper ati JFRRFIEF uﬁg §”\7§fl gg%: IS er;’,_trﬁfe
at ahout t=210 s tel s csec Aldn@'B Jf gu&emda BeGhéhirkon intage
operation. | #5 nayf their pro efona,ttbdsdnkmtvolmgerhfs am’sltsanuegrali ftmcmhmﬁgésmanﬁnaxrmum 45

3212:2'22%8“;"?‘6‘25% T et Vg T o SR S ope o e

sensor devi ce of wellefidterc e&ﬁnﬁéﬁnﬁﬁmﬂrésh&hzt lopkratibd u&tpdaéﬁﬁhliﬂtghliatéﬂthbe
enpl oyed,* suéh aillugiratag) r attached or pI aced in cl ose r oxi

(he toaster rack é’%aszm i et e Bofo b e bings b E}tﬁ%‘%
such as a thermmt enploye nnec e Cl rcwt of
Figure 3 in place lof Attbsuppspplmme hhﬂl@aadscmtmr stemecitfdonur-ﬂriﬂg thé demcﬁ of k@dsting, n

such case, c&?vethes fising jest tefetrigply signel 1 iy °f °
their present fof "° %f %ﬁﬁeqﬂg Thckie ‘g@?ﬁgtﬁﬁ 3‘
bei ng of maxi erTh tl4|5d Ble&ht;dl \s@nm epRs Cheéen e Ifidst \ed §Gco
t he t enperat ur e slh@madﬁgnasemeﬁh@rmm fouivhl ela.cmtajl sxgm atalewé theet required

val ue but th&0 prg‘l"fgg 08 ae ﬁrewowe‘% é‘eégf‘t‘?ﬁ!‘r B egm"sae%@et 1
same. Al ternati vEGy Kiter 'éﬁgiir ﬁéb’ﬁﬁ% o Rl a@@i %ﬁﬂgwwﬁm

i nt erchanged in Hél@edlfﬁ:ﬁ:tlbii OMEN A sigmal.or 21, operation would be simlar to
that of the 5 i3} | Astappliaett agerndidg mhﬁm lor cla1m2m which the third and fourth signals are

50 The appenf®d €9mRaFRd tgProvideraciiftfetisnabhaving ong of tho Yaluss depspding ppam; the relatiye 5 68
all other nodifications that fairly fall within the true scope and neani ng
of this invention. WHAT WE CLAIMIS:- 1. A toasting appliance having a
control systemfor controlling the degree of toasting, 55 the system .
conprising means providing a first electrical signal representative of the
55 terrperature of the food bei ng t oasted, neans providi ng a second
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el ectrical signals, nmeans providing a fourth electrical signal
representative of the required 60 degree of toasting, the neans
responsive to the third and fourth signals for term nating the 60 toasting
operation when the required degree of toasting has been corrpl eted. 2. An
appl i ance according to claim1 in which the second—signat—is derived as a

ti me .del ayed function of the first signal accof di-y to .
clarm1§or claim2 in which the third and”, m mmﬁ Hlﬁre 68 onpar ed

to rV|deaf|fth si gnal havin twe vae uesndee ng upboyw t he

re| apt ? V2= T . 1 RR'—'\g7QG i gl%ef7 p g P t| me
t|ve I|ttIe e IS rem)vedfr hgfbread n% caI r ods

begl n r I? %gn "‘%ﬁ the

t enper att!iéQe c&aﬂeeénsmnﬁ r@@%@ bagad %ga read toa The amount

of toasti ﬂbe amotixmmebatstmghefoandtmmta ﬁofi:he uanyo!t abddded it thadded to t he

- CSPGM?I tione (54 pusp theciotal mgis tepbtsapm%d &oprtbecohtent i s
r«en’e’t/eda‘?'?g:‘n%equag ‘ga’aat %F%“ﬁﬁa’ PSS a’h W8dded may be expressed as

follows: [ergk = C Atr 2) (2) 10
_V\/nere Cis the speC|f|c heat of the bread and [err]tr is t he I ncrease in
terp &} atuil“” ‘b% abof the breadpnd 4trdisthe ingreaseiip empersiueofthe s 19 £ unct i on
of sensor 1@ 8?5? FPhe correspondi ng vol tage, due to‘the conbi ned

ef f ect s Ofirvé Adis atfiuibﬁon 6mds¢€ tdnpRratite, HAMNLHHePInBRIIAL, delio/@e B i s a
f unct.i onconfbinkd effectsef radiatign a;bnd!btlmundeon&edmawh ng ICuRE B is afunctiomsf ant

e B %Ef‘?%?ﬂg ?&Pﬁ%‘%ﬁoi‘gﬁ el %&%"ﬁ‘%ﬁiﬁ%mm .

to the |mea¢§oe ﬂanpe whiéhlfn dasS a varylng
r ef er enceorsgsgon @%E rthftasm@r ch may be
cons?‘der ‘Pda ent at ure

wi t hin t%‘e{;%d% g%i:% creasem z%e ﬁeﬁ%dﬁ&uﬁﬁAﬁﬁ,ﬁm ted from
radi ati mg:era eﬂmﬁeekno cawuﬁs A and B
repr en@gft elélylah‘-hlb tstart@gdnedl‘tl@srad t|on A% thereby
prov presel A 1§ to e Eatﬁf @?&P Ihgg%t

conpar i Ngas bﬁexﬁdghd/ﬁetdéé’chy&nf& galcorrespond
to a gi ved hba:tas,tthesdnmr 19tdndtthd; toasbo nt l&gmamsood;hseuhbdvyoymheseﬂed

i rreé(geclflglt}’e {éé ;gsﬁg g%t%aé egad i lwéogoéigigw thepjpastes ﬁ%gﬁéu:g g% %'e A and B,
- the l ﬁﬁ‘ﬁ" , 1S seen
to exce lth eaﬁhmﬁefwﬁ Ty atshetlmﬁm fi rst -
~toasti ngthemmacttpmng gpemnomthaatf eﬁmaxtm@tl\ztxs Ednamle Cilmtt oast i s
e A S s e ot ngcoe Mokt o o

begi AV, S ds,ﬁﬁ?uci? S bread is
re-| oadesk ginningdf sbpﬁsﬁcﬁ[ conpartnent an swtch SW again cl osed
to begin tlmayslvmmcm cuwmhalaaes @ndm@il@ema@ betm:ateutm 30 will

CO”“E(P ﬁ& sglﬂ 'ure e sor % ﬁ}&% ustr er od, the
I nt egr at nﬁﬂi &Q &ﬁ@rartﬁ the t afsteY er 'S
subst antsupbdrgmkasghaegaﬁ etbhperamretcoefﬁmm san'éorstmi asmmﬂstdromtdlabg boperati on

t han forem 611»1 ’fnathP H’ff of the %enmetaﬁat cal rod
et s o P e A S o e
heat i ng &Emve mﬁd d&ﬁ&aﬁlﬂ mmfeaéslmate sl risel Mhé he second
t oast i ngvolipesr ¥d womld th#n ihsve ative val@Gbutelaetnnnt:lhles ofaipematiorrofithe circaihort er ti me

at abOUtzg?e@ q’erghan egﬁ‘dﬁ smne wxemgze{t%rﬁ operation wo agq;i%&qsgg 'Fﬁeffﬁr of this
dpergj recl a uner ous cCi I'CUI anges a

nodi fi cat r.nms dbﬂalﬁﬁd& intendddetodndwdeOogithin ehelr Girtibit thést aadi all emeeedl ng the

basi c sc @,FO %ﬂtdﬂw% withipethe iteyn . scqperandoneamemﬁﬁnemveﬂnpenper ature
sensor de AT b&qutﬁ%m btad Grdsther ONt 40 be
enpl sy ecthe SYhédm n s E&%.—mw @éa £ VoS e 03§ M ty to
t he toastbmperatamko otl ngemasté\i r‘ua@tu avidigyp eieedndr sigmat ent sensor
such as ey t ?g’é “!3 é’dtheé‘t% W’Yl circuit of
Figure 3 lgﬂ; 5 ea 1 eSEhL g %gg nt 19'. In
suchew asdegree Uf dﬁblgéJfth e s for rcerrmnatl of

t hei r priegsting opqmmn wm @emeqwred/dégr of Mast:agldias b@nlmtne tedl funct | on Vu

bei ng of , 4] m 18 {occlapm| 1 o nhecwd&mald%?ﬁ"é%¥sri’g‘“¥‘h val ue as
the o B oo o B d;néeoclimomtmwmmmm%m fucuicoat i ve
val ués bwoniphkedpcrp;m:ua Qignd) havifgd oreIof @lo vahies depending upvaLthelrebitioer g8 se be t he

same. Alternatively, if a negative tenperature coefficient sensor were
interchanged in the circuit with resistor 21, operation would be si m' lar to
that of the 50 illustrated enbodi nent.

50 The appended claims are |ntended to |ncI ude W|th| n the|r anblt these and

o, o o 2 1. 1 o o o



1. Atoasting appliance having a control systemfor controlling the degree
of toasting, 55 the systemconprising neans providing a first electrical
signal representative of the 55 tenperature of the food being toasted,
means provi ding a SECO nal representative of the anbient

tenperature.in i of the said food, neans providing a third
electrical. sifgn HM& t he drfference between the first gndv.
a? iding a fourth electrical srgnal;i_ . /
8 .

second el ectri
representati vee the r equi re *degrééwﬂ%oastr ng, t he neans i
responsive to the third and tourtn srgnars tror rtermmatT g the—60—toastrnyg

oper ati on when thz;émﬂwaﬂﬂ tHiFQ af® f@irtht dgaski Ng has. been conpleted. 2. An T

appl i ance accord Aw appiliang) atcarding\tel anly anh of stqmwddlsg almlsfurﬁledmmprﬁulgas a

T o1 ol AR A B REPer RR e i Sl o)

to provide a fi fﬁﬂictﬁngxﬁ m;matmag one of tvvo val ues depen I ng upon

relative 65 & ghiioragly amfﬂmprmseg sdn which e plknaance "':-;
according to an :
e te enS T § It 0 (B o 5. 4
appl i ance accordm&graIOf yvollﬁ‘ge he -precedi ng cl al m; | n h.the fi rst ¢
signal is derived8f rdm @!mﬂ@clssﬂsmwmﬁaﬂﬂrgmoﬁbbwl(v i obtained by

characteri st | ;@m%w%; R wmm i

appl i ance acg®r S
signal- conprises 8 \ cf ¥ ;dutgheelaﬁc@ - tegﬁﬂﬁg’mﬁﬁsﬁx&hmhdl a(\/?.l)
the third si gnaIV w@ga ) o “a S)t sﬂip the g i ses
a vol tage (\Vc) g% %eﬂﬂ tﬁ? 5’?3_%

I nt egra o e VO age

vol t age (Vu)zoslﬁamn Sbnor
appl i ance accordi iy tAm app Banm&:cwrdmgkndﬁmt%ewhnhﬂgrl«tnmécomhﬂt p@gﬁ X eroﬁ
0 .
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