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CONVECTI ONAL AND M CROMAVE HEATI NG i o NCE TO RETAI LED

APPLI CATI ONS The present invention |m‘ tion-in-part of § July 2092 ¢
or

m The present invention relates to a cooking a food product -~s
MKee U.S. 5,254,823, U.S. 5,434,390, and¥?5. 5,558,793, 20 As will be set
forth bel ow, fWO%5%&¥e variety of reasons adaptati on WO 991FFT SH7

Appl i cations Nos. 08/863,671; 09/0S3, 960; 09/064, 988 and 09/ 169, S23.
BACKGROUND OF T. -ICE INVENTION in a residential oven, and nore
particularly to a residential oven whichi-effects quick cooking of said food
product. commonly owned by TurboChef, the assignee of the present invention

and herei nafter referregdmEemRObVIBOVITH ebyvEesiokieaNDNaCRoOC R HERARENt S, " are
directed to qui ck-cooki ng ovens. The ovens described therein are primarily
commercial ovens, partially becausg of the necessary size thereof, and

partially because they ¢rods-REBERENRCE APPEHCATEONSNt | al .
consuner - oper ated oven (as opposed to an oven operate ﬂ}/ a commeri cal

enpl oyee). The Tur boChdhe peasent igvention is @nopgpuation-wWepat of Ysp. Pateat ence. of a
commercial e ' ' | Jo¥ ' y new

o obl e whi ChPUHSaRCls NG P/ 52, €71 doPhs S R 4Tk, on8 e 50825

establ i shnent (such as a r eBAUKGROUND GF THE(INVBNWIGN ore) utilizes
portion-control techni &Hes to ensure tgat seach ortion,of afoggrticul ar Food

product is of general | yRfRESSRIBVREOBT §nEn TSI R qudg'e? ation
and di mensi ong, , fadiden 'ﬁ%ﬂﬁpéﬁ%ﬁﬁ?ﬁfﬂ&%arfy% £ Nidentiall oveR Wi @Eéc%g to

| arge variations 1n the size, consistency, configuration an
di mensi ons of quitlecdoking qfrseid food produetcessf ul oven 25 nust be capabl e of

adapting to these varyj f or e anbur ooked in
a commercial oven woul Mc&%la‘ggr Iiz%'gg%?’ @pé’gkéggngg\/\g%h%’gaagﬁhape as
t he hambujgercdaghénle cvaskd B ThebdCHIE the Assigilel OF. thOpretiart Ghlidition and/\O
99152328 -2 8 July 2002 PCf/ US98/ ~5147 han residential oven the

si 7o wei ght heveindfteryefestedstacaliestivaly Ra s, TysbaChet Patenis” atmdicested 1 |y such

as a small, ci.i:au . L3N mpeddtiaf ©

t hi ck hanburg%@ag#&wg%é&ﬁ'd:@ﬁergfgf%&beacgg@)ﬁ]%{%%@%%o tﬁ?food
product may bavens partiadiy becauke obthi megkssan sizd thereof,cindeartiaily hdeausertbae nt

I nvention to Ero I de an oven for egaeck cooki n? of a f.ood Qroduct %\,herei n
the oven is safk teatulesRgcessany inhresienpialconsyrgeranerglsf oven (as opposediA de such
an oven Wy Chan bierPBfera OBy FEESmmeRsdl Uiy - TRE TalbsCHes Fabid ard Shi ng
means. to It is also an object of the present invention to provide such an
oven which, iipcyperagedilarreineivn refarenaeuf fici ently conpact for residential use.

to manufacture, use anf® Bu bt S0t SR ReRl BHEtiE Ale S BRtne Rl enS! Ve
of a commercial embodiment to a residential embodiment introduces many new
problems which must be solved. For example, whereas a commercial
20  establishment (such as a restaurant or a fast-food store) utilizes portion-control
techniques to ensure that each portion of a particular food product is of generally
the same size, weight, consistency, configuration and dimensions, in a residential
setting, the oven will be subjected to large variations in the size, weight,
consistency, configuration and dimensions of the food product. A successful oven
25  must be capable of adapting to these varying factors. For example, a hamburger
to be cooked in a commercial oven would typically be of the same size, weight

and shape as the hamburger before and the hamburger to follow. On the other

LT
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19 1t has now been found that the above and rel ated objects of the present
i nvention are obtained in a conpact quick-cooking convection oven for
cooking a food product at |least partially by hot gas flow The8 Hulys3093
defines a qui WR-¥6888ng cooking chanber having a top, a bott omPgwIUSPs/25147
support neans therebetween for receiving a food product for cooking, and
conduit neans for providing gaseous conmuni cati on outside of -the 20 cooking
chanber, between the chanber bottom and the chanber top. The conduit neans
al so serves as a hot gas plenum preferably enclosing a total free vol une of
space for air less than the total free volune of space-for air of the

cooki ng chanpgid, ifasesidehas] oveathelbeze; digicar sliperofsuecebisiveHanburgBRaANS
adj acent to the chanber top for directing gas fromthe conduit maan§ onto
the 25 food mpapstangtsubstartialiysukh agasmall eirculandhirehamburgesof O3 paurds tot o
the chanber bottomfor direeti til turn_.of the.gas,fromthe cogking
chamber int@laﬁ%e:éﬂHﬁ{ﬁ'gf“ﬁégﬁgﬁ’%ﬁ% i(%?gﬂum'hﬁ’?fgﬁg%cﬁﬁ’isfo pshing’ of

t hermal ener, 8 i ; di sposed in the conduit nmeans. The
oven furt hertg?ér{é?%gg@d*#g!\}vgﬁggﬁésagg‘%%Tl TUTE SHEET (RULE 26) w WO 99| 52328
-3 8 Jul 52002 r c~nus~sAecordinglygrit isears objgceof theprekergdavéndion th provte an
nmeans to the directing neans via tIEe gond it rrg‘gns, nd control neans for

i ndependent 19veRatoy gigickcaoking ob e fopd Praductewhereindip; @ven dsyspitableofort he
gas flow i ntrgsia@ﬁgl ki ng chanber and/or the renperature of the gas flow
into the cooKing cha er, without regard ~ humdify and w t hout human
intervention. The overagathehesbjpéefier @blprovidepsidesanisevenopehiihll €ns oSt om

finishing means for causing custom finishing of an already cooked food
product to femhadimensdinchudes useopergbleceustemn fnishingmeanswn t he f ood

product, or a conbination,t herepf angd/aor er - rabl e cust.om cpooki ng neans
for caudf ng custom coc}ﬁfsr?ds%?n Qgﬁﬁf?ﬁéﬂe!w i%&@%%%&fsﬁfﬁ&?%tsuﬁ aPé’éngi ng
further heatyiighGh diftCeh868inémducufAtichy chbipacefRirbslgaenqhl tdee cooki ng
cycle, by reducing further to browning of the food product during the

remai nder of the cookilhds apother ahject woptsividg sueh aheovesf whitle ioeasy and

addi tional | }’ne?o rises mcrowave neans, for at |east partially cooking the

food productPXPERRYe I8 RInfachue e 4 MR Bve energy, user-operabl e

i nput means for generically igiaaMANY OF TREIRRGIIONe! nmeans the 1 s food
product placed in the cooki ng chanber to be cooked, and neans (e.g.) a

processes) for trans'%H@&J%%@%ﬂﬁ@&b@@aﬁd%ﬁé@%&&&ﬂ@ﬁ&em oD 1 NtO a

generic cookin% formul a. The generic cooking fornula specifies the cooking
QLI'FQO

par amet er s Bgrobiginad intagepmpact guiekreokingtenysefiop ywrgnaion epokingip fepdiinelugt sbleast i ne f or
each event, .} K&y RBEHG > Hotihe COfHEs § biidk-cBHing BSkirf WRAier havi and the
per cent age of tf‘;e?ZOEg(g:%)(ﬁ;%@t?{r?e m growavehenergygi s used. BR?%‘IQQ%E CRI PTI ON

OF THE DRAVAN®tide atibaesuppdrtrmeane chabbemtesh foeatcaivangan foad paodwgder of
the present inventio vvicsl, be rm?e fully understood by.reference tq the
fol | owi ng dEPAKNEARLSAMUE MSANS forRTaviging B Py FemBlicaHionpwalde of tie
|11 ustr 3 1 vEaoi IR AARbhéthvdth HEE cRERBEN botBKPBhH b Bisb2k $8p] "he

t erein: G 'S

conjunction wt e accobnpanyi ng draw ngs an isonetric
view of an cymeduiaaendiale scpvédgs phesgas plenven preferabfUBTdbIidgt GdkiHfed RULE
26) | 8 July 2002 WO 99152328 PCTNS98125147 '

volfume of space for air less than the total free volume of space-for air of the
cooking chamber. Associated with the cooking chamber are diyecting. means
adjacent to the chamber top for directing gas from the conduit means onto the
25 food product in the cooking chamber, and return means adjacent to the chamber
bottom for directing tihe return of the gas from the cooking chamber into the
conduit means. Asso'ciated with the conduit means is a thermal energy source for

heating gas disposed in the conduit means. The oven further includes flow means
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MG 2is a sectional view thereof taken along the line Z-2 of FIG 1, FIG
3 is a sectional view thereof taken along the line 3-3 of FIG 2; ,, FIG 4
is a secti W%\ﬁﬁw t hereof taken along the line 4-4 of Fl GPCBI;JU 200 s
an expl oded 1sonetric view of the basic components s thereof"TE32847is a
front elevational view of the display for customfinishing of an already
cooked food product, while FIGS. 6b and 6¢c are front el evational views
representing particular levels of finishing with settings entered by the
user to increase the anount of browni R and/ or the amount of cooking
(heating); and ~o FIG 7a is a front elevational view of the display for

" cuSt OM CQRieiuisa o o Gl Bk ki FOOK A 208l RLACHGL oo | © F1 5.

7b and 7c are front elevational views représenting s entered by the

user to rdeaséorindpendenlly varying ot leag preiqtthe effpctivaryplmettieflaw ete of thegasfirwiintd saf f ur t her
cooki ng (%&%w%T%WW@W%@%@E@%% NTS ~s

Wil e the present invention wll be described al one or
count er - t GHmidietndswithpus dugars igtervenien. | Fhegover St rpeeterably tcomprists Wser-opdmbleous t o

t hose skilled in the cooking art that an Qven according to the present

i nvent§ oncmgmaﬁmémnstmms;ﬁ%béausmmsm Bn{sm&)? an a{regdy ﬁt)@k%@{3 feedl such

that only_t 0 t kt g ving feet
adapt od 1 Brodit el hodB bl BretiRR I HhnRee BroR W oA PRduiRa” ¢ he
resi denti alcombathdtayterésf did/ o user-BpérablenaiBtcth @ookiigtilehi$ Pt lausiagpeci al | y
a relatively small conmercial establishnment, or other heretofore

unant i ci pemssemicookingafa paninlly ceokeshived preducsbynedncingéurtppehensingafbed in

t he Turbo Pat ent y have dimensigns_of ,30" x 30y x 33" h

i mens! ongregpod BESE IRt eDBe abiaiiokiad OBy Sokits ek pufediiing Bfigrai ng 1o
the prce_seﬁltowrnﬁgwﬂca@ f86® prod\fir Hifrirf tRPRNRIhAE! 6f thel cSOUIRE Q?éle,( gxgl udi ng

t he additional inches required for &adjustable feet), a wdih of

appr oxi macahbinagonnbéxesf. and a depth of approxi mately 25 inches (excluding
t he additi onal ap%( oxi mat %ﬁ,t.m “)nches SUBSTJ TUTE SHEET (RULE 216% r 8
July 2002 WO 991 5248 OVen pdflitiegy, SORPISEy dPIEAsF TR hANIRE 167%) ect i on
fromthe fgeaf eéo;&pg thidok profiliec ifthe Boolhg EREmber by flctowiie digpbylent |
unit is a prox?,mate 140 po%n S, sSu stantlglly IlghYer r than t S40

pounds of ugerepdtible igfit med®' forgramerically idendfyidggortheedniam] nheanifuthe oChef

Pat ent s. he reference, nyneral.s used herein generglly.correspond to those
Hoeq 1 tReddradioiguSted imbrerboaides chamheb i Delokad: add aeArer o o
simlar Lk td i raweAgs) and
R R R i e G e e G KL K e
accor di ngedohirtgferyuuds eThe gervaritt canrking forgehe spddifye sidiei cgobingd drgmebars

reference_nuperal 10, for cooking a foQd product 12 (see FIG 4 bat h
hot ai r f | F9hHAESS 1hi e . 6¢ Agcluding 1ol e aach SR OB are

used int p&ﬂgﬁa j - o f; i ' iRt unl ess
ot herw sgﬁ‘%ot ed: %glég\t/%&r}( Egﬁi‘gg{gﬁ% %i i ?’ é%%\ércll’sdglg Q*i%%??ﬁ%ggeﬁ% ly
desi gat esbokdimentiowag eieagpizrusgdner al | y designated 16 which is adapted

tot 5 receive a food product 12 for cookin and conduit neans generally
desi gnat ed BRIEF DESCRIPTION OF THE DRAWING

The above and related objects, features and advantages of the
present invention will be more fully understood by reference to the following
detailed description of the presently preferred, albeit illustrative, embodiments

25  of the present invention when taken in conjunction with the accompanying
drawings wherein:

FIG. 1 is an isometric view of an oven according to the present

invention;
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20 for stlectivel y providi ng gaseous comruni cation external to said cooking
chanber 16, between the bottom and top of the cooking chanber 16. Mre
particularly, the gaseous comunication, or-conduit nmeans, 20 i 8clulyi@80dot h
an ingress conduit 22 (typically, but not necessarily, disposed adjacent
the top of t h¥O2S¥3bking chanber 16) for the ingress passadCTHISIHI4T
pre-cooking air into the cooking chanber 16, and an egress conduit 24
(typically, but not necessarily, disposed adjacent the bottom.of the

cooki ng chanmber 16) for the egress passage of cool er post-cooking air from
t he cooki ng chanber 16. The airfl ow pasées through a blower 40 to be

di scussed hereinafter, and may al so pass through 2s purification means 300.
It will be appreci at e +is aspetionghvewithensaftekemalang thalina 3 ofEIG 1p| enum of
limted volune in thatyht i 0N, i . i mal |
vol ume of air, typi cahdf/' 3}{%% @%ﬁ&g}]‘gﬁﬁtﬁé’e@e@ﬁgﬁé@ﬁg%@é@%?’ng‘*-? éctive"
pl enum SUBSTI TUTE SHEFIG(Rvlaletfonal view théredfifakei? flodg Yife 1954 $4 32 BIG. §;
pcTns9snsr4~ forned by_the .condui ans 20.is, of bsiantially reduced
volune rel ative to t h&lG %d&rﬁ“r@g’iﬁ’ | [SOREELS VIEW(Oh H1G RSIGLOMBARGRY oned
Tur boChef, Pagepl,g Thus, in the preferred enbodi ment of the present

i nvention the codking chanber 16 has a free or unoccupied volune for air of
approxi mately 1600 culfiG. Gaishfrent edewdtiphal view ofthedisplay forsu@0m(finishingne end

to the other). hag a,re r noc i for, .air of approxi nat el
1500 cubi o1 Sty e fopl PR it B8 Bo uRd fiafe Ront BRTAHAERT o e
for air rati etpP@ At i t@,{g@ i bl
| ess than 1,ﬁ%‘§§jr opt iegral %ﬁ%ﬁ?&?ﬂg%fﬁh%%@?% conﬁg‘gted,m}t_’ﬁ{e@ilgﬁ{ EgoChyef
Pat ent s t eactd iacreasesheamonas of brovaning pad/os thy amennt obenpking (heating)1and

| enunl geservoir) to e i r (o} r abl
Chout 1. By e o naoFICZE I8 S, BOnE BRI nal A8 O e Whenlay R REGET 201 Y

i |1 ustrat ed, cookinigt tadanioumisf aydrtiskE esskadifood prddacty wddle FIES.cTbnaml Ther nal

i gfosed in the conduit

energy source 25 far heatjng "on the fly" the air di
means 20. THAe{9B ﬂﬁvatgwélggwa; EePLRTGRHRS J85tiNgS “'BFf‘éF‘églé egiser treduceths, of

heating el erﬁﬁ R Rt RSWRInEHHdPSr Qe ARk bEfurlRALbAMEE Phdatingpd (Si X
coils being I l:Jstrat ed in FIIG ﬂd? g{ﬂle nunber and povmrn%(;ﬂlrllsun%jtsi on of the
coils being sel ecPEBAREDAXEIGRIE E BREVERRAL L ENBQINMENIS red heat i ng

chanber b, " pr of or bl HRGoh SErEREAHAFLr v Sestlbel feltys 81 25l o0 0 10,

BION OF
a
of the cookiglgnebochititerlop dvieh suitale fopase wanrevidency iewill bopbuibus &2 | eadi ng
into the cooking chanber 16. A preferred therrrrg‘lf energy source 25 conprises

a six-pass cpsetkiligdiia the gooking artithat 3 QYRR ACOKNIogHE PRESENLIRYERIMS t r uct ed
o ‘ . ' . a . heati
as an open é}alﬁérﬁ.%ye @%aﬂ%gﬁ[ﬁﬁ{&%?o%%@eﬁ el Db sublh ihat BRlyTheR6R heati ng

wire current aval m Tennessee. During’oven operation,
the thermal dfitlke gnit is ewpased Pér apasaleasode] havingfeperdaptaddo best ve the fTO0F, and

1800F. AL 240 volts Al QWer_ i ppu total .i t to.the el enents
0 about % g0 e ety trebk ARased, e Fl@nsnl Byt ARV NG RilSa i Te oo
i s about 3, (dhrfietBiateststishient, 8?' ediatly a BAVRSVElyTSE cOinintetcibRskablistinent, ,, , 8
July 2002 wo ns~Za -7 PCTNS98125147 ile conventional wall outlets in U.S.

resi dences Fgr&th;éleagg(gre ynanticipated locations.
While a commercial oven of the type described in the TurboChef

Patents may have dimensions of 30" x 30" x 33", the dimensions of a preferred
25  embodiment of a residential oven according to the present invention are a height
of approximately 15 inches (excluding the additional 3 inches required for
adjustable feet), a width of approximately 28 inches, and a depth of
approximately 25 inches (excluding the additional approximately two inches
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10%-120‘Vo|t, si ngl e phase power supply, there are frequently dedi cated
outlets (such as required for a clothes dryer, wall oven, cooking range, or
the like) which provide a 200-240 volt power supply, dependi ng8duly peo2
customary voltage of a particular country. Various countries operate with
vari ous poweWOd99B3rs es, and the oven herein described is adapushdmdro such
various power supplies. The oven 10 is capable of operating on a 200-240
volt power supply at 40 anperes or |ess, preferably at 30 anps or |ess. The
energy output fromthe thermal energy source 25 is capable of neeting the
thermal denmand of the oven so that thg tenperature to of the air entering

t he cooki ng chanber 16 nay be maintained substantially constant at a
pre-set | ey@juirelilforitelhaR@ledRofeaidrafr6f thb&ont Of thE@nfy STREWeRRBf @RS MY vary
not only the cooking time) and the m.crowave outpuyt |evel, but also the

hot - ai r t eAp&2R % R8" (efidential unitis grprogimatelytl49inounpds, subsantiallydightere power

bei ng i ntrgduc i “ E?”ﬁ r a0 - | energy.
(By way of - 51n§rga§'§0,5pé‘ﬁltd?ﬁzh%u$%%g‘ﬂggtgn S g&%oc?s}eg t?esgﬂtﬂéérf{]urﬁ#ér}rlgservoir
cont ai ned Futboghef Pstenwl nass heat exchanger which heated the airfl ow)

t hereby producing a hot-air tenperature which was substantially fixed under
normal éonditions.) 'ﬂse%?qrms@um% §§"éhh?¥§}"eﬁeﬁ5@"¥\9?“ie??‘l!@rt9 9$€i nst ances
the user olisddi il B@he O thd rulbSCRBE Patefis8lindiBiteWlimeld o giRLA! UT e T OF
a particul ar cooking cycle and, accordingly, neans are provide 0 increase
or decr easstrudtore @rpmilat funetierf. t he hot air entering the cooking chanber 16

So as to approxi mat nat ch the cooking te rature pre-s y, L,he user.
This may be acconpl ﬁi‘fv{gﬁm@i rt’(%rob@ec%wg}ﬁj’ gﬁ@ Rt areFﬁeWs]d rce 25 on
and of f, ofhepaofBiefdifiiMisttitddie at Hybridedver sicestding)ytohe heaerbindBatidt varyi ng

t he power input thereto. The ability of the oven of the present invention

t o heatldt hgengrally dasignaeechythe referenee pumeral 49, for g&a food psedlucided

pl enunires i 0§ : : « froma
Pover sour Lo ALY R hAUAR of RikBR R MR iaghe i ha (P2

t he SUBSTI ilflowBHirE Tis¢RidtércR4i)geably 8vidhui'gas2 80P “gas flods”9a Bhia degrription

PCT/ USQSlZﬁ%é? reseryvoi rqggn t he a':lé wthin the plenym duri ng c?oks, as
taught in FREFRIPEICARRO®GL SHESYe | essepyally c Bt & “é’l‘?gtﬂeﬁ@%e desi red
reduction H&igiat@l 4, 4 BkiigedRRibep tAera @.ﬁ%ﬁbtéd)lé R aPR\YRBbicaNE!

commer ci al qui ck-cooking oven. For exanple, the thermal energy source 25
may be 1pr otacgivg afpod predush b2 Hrrcogkingnandeqnanit THeans esperally designated| osel y
spaced seri j %zﬁﬁn NsTaTM Yo pEaF: 1y 0 er, or

t ubul ar ca?§gfgip§eﬁléeéryev%{ysmfo e %géegr%?rg? céner él;;/& ggﬁre%grﬁél %’r seaﬁg%ggﬁb di sposed
S0 as to nehdamberel §)drtweerat=f Bottdno andetopi of thaseokiggtdhambgh 16h&arendui t
nmeans 20 while at. the sane tine mnim zing interference W th the novenent
of air the?%‘@’\‘i\éﬁ.ﬂyﬁc?re SA3EON FRMUKCafion, HQWEF&?“FS?@HE@?“M@ ectrically
ener gi zed Qs BofaF 32 RESILAN, Bt ok Hcesi il APOLE Rfiacetit ARIBGoLRE i 1

wi thin the \cégé\scsjuit rreangﬁszlo g’nd.the coeoki ng chanberJIG_ (as %?I as the

adj aceat weodkingehambercifdior theringressomnssage efolnti prg-conkimgerir irgp the t he

desired op i ng t rat une, erat| f e ener gqy..source 25
may be conﬁog(hgegwﬁﬁbr%ﬁleé? tagdggn%%sls%ﬂégﬁg%ﬂﬁgﬁﬁeﬁﬁéﬁl@eﬁ% reinafter,
i ncl udi ng dispdred mdjicaht e Botom W tef dookirigichamblr t6) foutise égfréssmam?et o the

t hermal energy source 25 under at | east, tvxﬁ cgndi ions. In the first

condi t i on, Ok €AOIGToRRst-caQking pir; o dhe gopkipg chamber, -n@mwflﬁw&asa%t air

bl ower, an i1 S ff gl 4 BEH 00, hot
air bl ower&lrrr%% QJJ éaw%pngblﬁégt% icﬁ%ﬁ%&%‘é@érg@%tﬁﬂ%@h?gﬁ%?lﬁul taﬁté%@ggl}/ oper at ed.
| n t he2secpudficaciodirhéans 3008j t her the actual tenperature of the thernal

energy source 25 or th ctual te rature qf the air entering the cooking
chamber 16 exceeds dt“'ﬁbse aP%‘ﬁﬁ‘é@%ﬁ%.meﬁ? mtén%'a?ﬂtﬁ@ $H¥FNA 3 ener gy
source 25 piag 0 ristitdddoliind BEhGOR %bﬁtﬁﬁhmﬁﬁnﬁtﬂ&@mﬁ@r &y provi ded

W th separate tenperature-sensing nechanisns 30 and 30 such as a

t her nocoupvau®e of airy ypically het sihwhenlthel evdrcis )in pss | Theofeffdcte” pdertum neasur e
the tenperature of the air at these critical points. SUBSTI TUTE SHEET ( RULE
26)

(9

SUBSTITUTE SHEET (RULE 26)



8" Jul y' 2002 WD 99/ S2328 -g PCTNS98/ 25147 A hot air blower assenbly 40 is
provided to circulate the air in the substantially closed air system
defined by the cooking chanber 16 and the conduit nmeans 20, w8 July 2082
providing the desired hot airflow onto the food product 12. The bl ower
assenbly 40WOMWRBRB|y includes a blower notor 40a, a s bl oREF/USHEBSM7 40b
within a bl ower housing 40c and a drive belt 40d connecting the bl ower
notor 40a to the bl ower wheel 40b. Wile a bl ower assenbly 40 which has the
bl ower wheel directly secured to the blower notor (that is, without a drive
belt therebetween) may be used, the type of blower utilizing a drive belt
is preferred because it allows for relocation of the bl ower conponents so
as toi o Ww@@é&nuhﬁrﬂeaﬁu@%&&abd@mﬁfvimd%m&elmeweﬁ housi ng.
Wil e a variabl e-speed blower (and nore parficularly a variabl e-speed

bl ower ot plepumgreserpirdeseribed in fhe-aforgmmentioned TurbqGhies Pateas. Aiwisxad- speed

bl ower not s t Je and off as
necessary ?r(f)e) %%eggel#%?ﬂgee%ﬂ 0rfreilaé Fﬁeégljﬁtgﬁ%enr@ gtgé f g@hgggﬁ%%%%&r@%é hanber. |f
desired, théreeondhubdcupiedivelimefor@irofupproxfmarelydksdOvdubiv idlelgscarsd the | ouvers

in order to npdify the volunetri¢ air flow thrqugh the conduyit neans 20 and
t her ebyS obfeRdHit Heans;30-(from pne end t9 the ether haga "gv%"rm\ﬂﬁ?qf&e VI8 ng a

fi xed-spee léilqwg : ; ; atively
cool hot a?orr r onf) ?‘i?e cégkﬁﬁgbéﬁg‘ﬁf‘@é@'bhfe‘é%°§‘ﬁ§ﬁ2’ lygi? eeéfs&g%t%ell{ugb4 and
forces it the fsesyiolimedondiriratiowd nthe2dnidait mesnsgatthe goakidg chambercis| at i on
into the coo inglgclhana_ler 6 vja the ig&res& §onﬁ§|)i't 22. Q(;As a safety
precaut i onPrereraD I5tkethan,t.And; gptimally, abgy P68, [8Y WaY-of GORtERstvi#en t he oven
door 80 t oThiCREP PhfedtsCRABR Y frbf VoluRBg0r atHfioPbe ¢he! ¢oRduib GhéandcCi dent s
and the unintentional escape of heat fromthe oven thr ou%h t he cooki ng

chamberi0 do&lempafresivaipLohaenoking chambes gregtes ghans tandprgferahpabouyr ess
condui t 224i:5 made to flow against at |east one surface of the food product
12 in the codki ng chanber 16, as described hereinbel ow. Preferably a
hot - ai r i npi ngenment Thecbndujtimeans 26 kat asbariabd thienewhband, as illesaratedy t he

i ngress condyi t, 2 asses thrqugh an nlet plate 5 S having SUBSTI TUTE
SHEET ( RoLBresRspoly. b fecesshsts Chamoses Siecona DTpeoRSBHRERD BEner al |y
vertical | yhgiiRpossth Eﬁéﬁi?&isg’iw%ea h?ftﬁtchh&ﬂgﬁeaﬂm.alﬂﬁ%éﬁﬁai eﬁgrgﬁ' rect

columated flows of hot air downwardly into the cooking chanb 16 cl osely
adj acens t smurcppeis preférably a pluralitytdfcheating efamrni2Saiuchiasrakeries e

col umat ed . 1. t . j i f ood
o oduct upRertheplng it A et Wiingdlibdoait £ 116, 59 U Mhofler Wi | 000
| ayer of apswatcohfianptimrbiihocbilkbeingRelectedsé acte bk2apabléef prooidiigithen of
B N
gener ate t , ] S
iI'lustrat eéq&!@r{geéﬁﬁ}nbei?'i6p¥5réf&lﬁﬁlf’@nlélr!ﬁ urdg MeRhd 2% ishrevidel aﬁ%@éﬁtt&@” to of

a
hot - ai r i npi ngenment cooki ng are “we known in the art and hence need not be
descri bed toprafithe ¢cooking chiammber 16,tbutlin beupgtreascofingeshonduird? leadinged in t he
cooking art that other,nmeans.for causing hot air to inpinge upon the food
product 12" ehcé’omlfihﬂ@%%g er 16 may be used. For exanple, a cyclone

bl ower (not shown) neyreherddsthemhal éileft SuRCCIT LApHsesQ digpayy dofled t he
cooki ng chanber t s cavity. As long as the food Product S sPaced above the

cooki ng chwisdavipgamira diamgter of 86 inchiand e as,anapea-coplement andi ng
bty y L i ol ent : d
bot £ om sur 86 8fte Birbfifudf b 3fteane haabih UickuiRQty podfiplelifont 0P ANY

modi fi esl " TtCouef' Tefrfesszl. | Butiig avee dpetdtion) theutienmabonengyrsoureed2pl at t er for
supporting the food product and for_forci lgl; the hot_ 2o airflow over the
food pr oduRerBst ?B%@EBCIBWFiW?“NgWWe&%g UL o 1AL 200 ¥olts AGROWERe

upst andi NGk P$h@tetaPinplie paRky o' B SBREnSs 2Boitds, 088 WHES Makinfint f | OW

airflow across the thermal energy source 25 is about 3,000 cubic feet per minute.
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i fternkdiate the disk 110 and the food product bottom 12b. Preferably the
cyclonic air enters froma side of the cooking chanber 16 rather than the
top or bottomthereof. The food product side 2s adjacent the ehiuly 2002nt of
the cyclonic hot airflowis clearly cooked, but the opposite side (that is,
the food prwowes2s de renpte fromthe entry point of the hatrusbsishaow)
typically receives a sonewhat |esser cook fromthe hot airflow SUBSTI TUTE
SHEET ( RULE 26) 8 July 2002 WD 99/ Sz3T~8 PCTNS98I 25147 -il A cyclonic
vortex hot airflow system enables a nore conpact oven design especially a
shorter oven) and inproved baking performance. Wile an air inpingenent
systemis suitable for many products, it is not the preferred nethod for

baking products suciygfe GlERordl Sl G151 Keidpdtes blovidliout @ CoOK the
delicate surface of the product too quickly, thereby creating surface

ri ppl es or1@3-220 volg single phasepovgarrsfipply, theomaierfrequandy dedingdet putletse ai r

i Npi hgenen eonet r, nds. to increase the hejght of th n for a given
cooki ng ch ?“@3’6‘%‘? °§Pf5’tﬁ?f ‘t}?’ﬁfe?”aﬁe"ﬁ‘?:'c%ﬂhg&%et ?Fe&ﬁ%%%&@ or
condui t s nNERARE d T0MRACIVEIE pbiwer Aipply, epBAERE Bh the eifétoraryWilGge bfia Or der to

create a nbre conpact oven geonetry and a better airflow pattern for
prepari hg barkevler gousnye t Variqus €punties eporate withspsounpowensupplies, @ad wherein a

very randof SWil | | i i Ll : Vi t hat
or ubs- (r aliearep plish diskbatis RaabEbi b Sutl Rl phnkrhiblist BRGRY, 11T
random nat U  capabiléief specitinyg on ¥ 300-240ivaltpoguer swmbly at 40amperet beless| |
surfaces of t s the food groduc experience .t he sage time average set of

heat transPweferabliat 3¢ amps orlgss. @Fleﬁﬁ}'&y Qupytdrom thethernal SBErgy SO ar t i ng a

| arge swir I i | ' j vortices
o ¢ he2s SurPY plhieddite 9 theairial acttand ing el st BE cfibpeiadd Yok may
be creat edofbthe(ai) enteriagithé cooking\ehambeotl6amnay batmainteinethsulisygntally i zont al | y
aligned with th(ﬁ f ood rﬁduﬁt and adj acent zo the bottom of the cavity,

wi th means®U¥En ﬁﬁ%P’FF@‘Pelt &°hot airflow around the food product and then out

of the cavity, (b) g Winbvapprecititdd thag imelie prickédtven\vne hmfevirga@e pr oduct
produced by fixed nuggets on the cooking chanber sidewall or_ (c) a downward

swirling hemlydhe coeking tises i Big RIGPWAES oWmaE leveb chiiterlse vl howdr f ood

product so 4 oFaTP @ik fuh&!‘ =Y and the
2s desir edte@r%e% h%ﬁ%@@%%%@%v@%ﬁﬂ#ﬁ t éﬂ%&)\% bQiIQﬁg u?ﬁcisdcf’%"t ter case,
i f desils edintd the sydtemfeort thergenerption of termaletergyli Byosaybfabotrast] indhe

re-circul atin lower. It will be reciated that. re the clonic
vortex 1's nprDu At ioratnaemn/BR s SoftipedBhishEEh A MasiBha o oduct
bot t om aboxghhiier A Reated D AIrlBRY tigeFeP pAsiuSHBAThdil ik té AnrdRULE 26)

8 July 2002 WO 99157328 -12 PGI/ US98/ 25147 to define an airflow passage

t her ebet wewhich s spbstantialiyfiked atnder npemalcondigiors)) pl atter is not necessary
in order to insure Iy i surface.
Wiile the inlet to %ﬁgﬁlggé %l\é(glsg%ﬁr?ﬁﬁ%bg‘&“{ﬁ%?e ggﬂn%ﬁ%gt? 11rlea gg&@g& S
centrabéy sentlitoeilllbe ableé gread the hdtiair tehmperarote foga phrddatar cd6kifg lopdle i s, al ong

a central ve ticgé, i ds there%fyg,_ iqP oint of fact the inlet to the egress
condui t 2430fafciEdingiysMeARs AL PFOYided YLORFERISPT, fe G LPBPEBMIePh thi s

case, the @ehothirEatdiESHe cobkigdhakdher Rbaba8to ﬁﬂpﬂé&ﬂﬂit@%ﬁﬁaﬁh‘iﬁ@”ge in

flow direction above the basket 84 such that the downwardly directed air
st xeam maycoohingrtemperatutiecpresset by tifuiiser2 (This may be accomplished either by

cycling the thermal energy source 25 on and off, or by maintaining the thermal

25  energy source 25 on, but varying the power input thereto. The ability of the oven
of the present invention to heat the air “on the fly"--without use of a separate,
dedicated plenum/reservoir containing a large thermal mass (to absorb heat from

a power source between cooks and to facilitate rapid heat transfer between the
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i0 via'the screen 82. Placenent of the entrance to egress conduit 24 at a
poi nt horizontally displaced fromthe central vertical axis extending

t hrough the cooki ng chanber 16 and the | auncher 106 (26) has t&héulp@0021t age
of mnimzing any harnful influence of one system (fox exanple) the

m crowave owapIis2ya8r system) on the other system (for exangdra)ssspsiahot air
or mcrowave system. ~s Indeed, in a cyclonic vortex oven the entrance to
the egress conduit 24 may be di sposed not underneath the cooki ng chanber
bottomat all, but rather in the surroundi ng cooki ng chanber sidewall at an
appropri ate hei ght above the cooki ng ghanber bottom It will be appreciated
that, in order to provide a vertically nore 20 conpact oven, the oven of

t he presentresemodndridothe diresithintheepiehum duning cdoks, astaught iathéTuibpChéfe

Tur boChef PRatents, A refractqr l.atter .64 aqf m crowave-tyansparent and
neat -r osi s RSN Eisg AT factrin sgabiingshia deised sedishion n sizs e PapresmRt
plurality QeRofipated 9% @RI TeRGSHRA Scdifmertif qlidl-tatlidit ovén SUpgOr ted by a

platter support (not 2s shown) which may extend inwardly fromthe oven door
80 and act exampls, thsothesmpbenargy Source@Simby &g pyovided widf ameppropripteat t er

| udi he 6~ is di d_i | g | at i hip t
e bot Pomthatfal B8t Sptice 'hich RRRRS mated IS otk BN DlabSiAiibas ob | e
in FIG 4) %amlem dagh atiEe Ot taBulp cﬂ?@@ﬁém@hﬁ.sﬁhzltﬂ'@rﬁﬁﬁﬁ&gﬁm #6) 8

July 2002 99/ Sz378 PCTNS9$~25147 -13 67. Internedi ate the bosses 67) the
mai n body @refemblyslisnosed seas tamaximize heptiransfer to thealepassing through ther et hr ough

So as to e . L\l =00l al . oking chanber
16 adj acen'? Glt%}gt E)%t% £ g%%?ﬂte“rléet%&h sﬁ%rﬁeﬁrgxﬁarpﬁééuz%tgk E)rftgl?fgrrg g%eﬁ ﬁx&‘gnds

essenti al | ynavemefubf aili therdoser. ofFot legainplej thie tidrmal anergpfsoutve, edeli ng 5
chanber_ 16 &g whhch it.ia di sgoged, t.h& F ertures @6 Iﬁe,re,of lsi:}onsti tute the
only padsaGtSTArHERHEIAH OYer f Sharh PRHOG 0 nISSAPANE of RENEBEKERS T chanber 16
and pass bagthin tHeQohfd@it fRBALEE aPRR Todking IinBra6!(ashvall B @k alfac&RCh
aperture 66 is determ ned by experinment with the intention of" uniformy

di stri but i iwglls péthgiconduismenns?2R andcoaking chamber 16torthe desitedioperatiagi ous
apertures ?%6%%&9 IQ particul ar, the cooking chanber 16 is substantially
air-tight #9%% door of the oven is cl osed) so that substantially all
of the air passing fOperatitieof the tiRemabaredgy sourde 25trhaytbetiontrioltedby thenl et pl ate
55, and onto at, | east _a fLr t surfgce_l a of the foo%rrf)roduct 12 (here, the
top surlfac&9urelimgans 2501 %é’rsé‘éﬁe% grginaften Ancludips ahermogtatapd aculy port i on

t her eof paggawiRRh orﬁelgmj, i &H{ai'W i ce 12a,
and acr oss%a su%gtvgﬁﬁgll%porti oénytgghéﬁlsecong sur%%‘gg@%gﬁﬁ@%rfﬁg;?ood
product 12tyneprditions botheofirss gendition, themoxeed supply e being dised forfthee 12a.
Thus, as i , f th i r f o pysurface 12a
is forced (?lé%éégﬁ (;%\get}or{?%}e bfo%%, %Pgath%{e gﬁh&e@ugﬁggg%fgaseﬁlagﬁptg?t ion

t her eof i sniagheresh tXD0pass siveblovee raofor r40a add Useating mesnso9bagt bal portion
t hereof) 20 of the food prqduct bottom surface 12b before the air reaches

t he egri@ss siayR@neeusiyoperatedn inthesgcondrondiion; eithes thgsaciyalitempematireer 64 are
> el . . h .
si zed to r%?ﬁ{e'tﬁénﬂﬂg?&gg?mm?% Bgméa@%ﬁ%ggg@ﬁga@ggggyﬁg& the! Nr 0Ug

each aperture so t ore exiting, t arr passes
over a subsocking chantber 16 exceeds 4 fret"ftemperanmduto tioeridy thesherfmzal endrgp before it

{ bot,t i d f th | at,t 64. 2 t] ly, th
hat o | caUiR2E ARS Fin Ry ne conkdi HhebibeE a6 ars pieteratlk ariatkd Wb auct upper
surface 12gepapatdt@AerdRire-sehsihE fiecRadished0 whé 3ot Gﬁd@?é aithériocamseur es 56.

Most of the hot air which contacts the areas of the food product 12 aligned
with t12& aperesistieetiesmabdeticelrpositivnad by astn meamire thectesperathiee SWBSTI TUTE

SHEET (RUL i 30these Eriddli poitits)2
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w0 99152328 -14 PCT/ US98125147 upper surface 12a of the food product and
downwardly around the sides of the food product so that the hot air passes
over the areas of the food product upper r surface 12a which & Julp@002
aligned with the apertures 56. The still-hot air traveling radially

out wardly oWe995888 non-al i gned areas is in heat-transfer rROTAS®2MHI p with
such non-aligned areas so that a generally uniform cooking of the entire
food product upper surface 12a is achieved without any rel ative novenent of
the apertures 56 or the food product 12. (See broken line arrows of FIG 4
representing the hot airflow about thg.turkey-Ilike food product 12.) The
upper surface of the platter 64 intercepts the still-hot air (at |east sone

of which lo has passghopsiebldwer adssumislyydacprobitiedandiraildahebirtifehe ood
product 12) and prevents it fromleavin

Ki hanb 6 il
| east a sulsgbstartially ¢losed aiy systepmdefined gY %B@e ngﬁng%&égr@ﬂ%nlt; o

i dly, i . i t hes : _
sur'f ace of PREUERIER! 20, YA ARG OO tARRN L alfiEw o T 0 7P
product botproducs 12f dthe Hawer dsembly 40 typicallpandadps aablower tutorf 4@e) apr oduct
bot t 12b, .t hot air i Ki t he fopd,.bot f 12b,
hus. pr ovi olaeranReeh d0 waiin & blowdh sR08 s W oo e Rl AR pRBeRfE ot i -
passes thr QHEBlowe rAtOF Y0k @6 tRSbRiwel Weheel 20b.cWHile 2BIbwie RAsdnbIf; 4@ t he

cooki ng chanber 16. The exact fraction of the entering hot air which passes

al ong var i ahiclpkasghe blowies wheeldinectiyenguradsatlee blower matos (ragisewithouthef or e

¢ (that | & R thErsBleb] AR Renhd e it of ol \RRRING dtivetiic O "
capaci ty) ¢ plefderedisdcanss it atlowy for relothden of tikcslower émapotienss f asdae oven

(and thus set by the manufacturer) as well as nunber of operational
featurédd ( aﬁ@mﬁaéa@ dhe Bymt%am@ivse. spage aﬁﬂwaﬁw@%ﬁwﬂagz While jagn

f eat , i : 151910 f
eatures, LhgaRRRp&RT higver éa?ﬁ!crhg& ﬁ%% %, Qlﬁrsxiﬁsig ?%déé{dgﬂb’&&r RBidrpm surface

12b and the upper” surface of t SO as to achieve
maxi mum co@kéfegedyfa fined-fpasd Wowen (thauisf adixedpeed blowwer motdt) mayibei ting t he

flow of air _throuogh t.he oven. Preferably th i f the bosses 67 is
Sl 1 oot st P by Rkos by Sl in s o s Htbadtiny U BeBAIORR 7 12
PCTNS98I 2SHédiredlthemriladietgy fof tHecdoakingadhdmbetlIf desirdd) ehietondiitamesizs away t he
boundary | ayer about the food product bottom surface=l2b (much as the

i npi ngilfg #Prmayeeprovidedywitly dampexs g5 dewvers inyardergio medify tevolumerist upper

f 12a).. Mpe! f , th
el gnt of - ehERRLIRELE EolbimdRN i chetebp s AR IMIAES, 1 0T g
ai rfl ow. Copeedridetver while emgloyingefiked-speed bbowaro t he f ood bottom surface
12b, the height of t 67,shoul d be i bri f th
ot ai 1 stream i nto HOrRABEr arERbDnAD feksd tof BRAEDT TR Rt R 25 (due
to nore volftemetHeet tlitenBe@ Pl 60Via tthe eplesd taidudd2aaad fhrediitheiiighf t he food

surface 12b) . O her design features would include the size and_spaci ng of

the i o 2Bl arerquitmesns2Qfor geheating andae-girenlasign it the eeoking chambey 16he air
f1 ow i ncl L.QUs Al i ' ' f
b oduct s 198i8IRERES Lo bE0 (ARR Sd iR AliBof e Mok BOholtbiCh P .

the food paatbneatichilydemtigided avlien the\veen tdoer §0 @t the cooking chambertth isl deal |y,

in the absence of any foo roduct 12 | is the coqgki ng chanber 16, npbst of
the air paQE?Ihéhm%‘/J&ﬂm o Sisidarss and Fheusnintenional escape o Reat from

the oven through the cooking chamber door opening 16a.) The hot air passing

25  through the ingress conduit 22 is made to flow against at least one surface of the
food product 12 in the cooking chamber 16, as described hereinbelow.

Preferably a hot-air impingement technique is used wherein the hot

air leaving the ingress conduit 22 passes through an inlet plate 55 having
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condui t' 22 via the plate apertures 56 passes nore-or-less directly through
the platter apertures 66 with only m nor directional deviations, such that
the platter 64 does not represent a bottleneck for the airfl ows July 200Rer
wor ds, the conbi ned cross-sectional areas of the platter apertures 66 is
just sufficWh9sgB8accomopdate 20 the conbi ned cross-sect i RERUSIIRHIL of the
hot air jets leaving the inlet plate apertures 56. Because the individual

pl atter apertures 66 not covered by a food product or products are
substantially fully occupied by the air inpacting on the sane via a
vertically aligned (or close to vertigally aligned) air inlet aperture 56,
the downwardly directed hot air streaminpinging on the food product upper
2s surf ace geRerallpwehtichlindipposed aperatres §6 titethemghp Theapertaied 86 )diretd | i nd
avai l abl e on]y the ﬁl attﬂ:l apertures 66 di sposed bel ow the food E{oduct(s).
Accor di ngl yolumnatedsHows, gt hat aig do Hate thy copking chawber16,/deselt s- wher eby

the hot ai r,4tahtsd WgaalWalall . i duct is

t hor eaf t or FlsPed it Wpdr KRR Poh QR TOREbAREY £ etin. Ths COBBA"

991 52328 - fivwBof hetsfiBnst-anly aoniribatetbaionkidg iofithedaod pratust epperetudideonshi p

wi th other .areas .of, the food produc o that.the remjini eat, val ue of
the hot Sa A2po it o WReB VAl the BRuldhiy LREe! i Bt thadoed DORuSK ood

pr oduct asuwéxlsuﬂageggﬁi eved by the platter 64 without forcing all of the
airflowto pass radially inwardly until it can depart through a relatively
5 large central aperTheproguctionpofalumaatedpinflows dinested;for impingergenthe pl at t er

apertures i . Of . dujt ,neans 20, it
is at |leas t% 98’3%ﬁﬁ@?‘t@q‘%@&%Efﬁegg‘?ge;‘g@;?ﬁ‘%gﬁ%%&gg i f@%?ﬁ'gﬁgﬁlbﬁ’ﬁ}yer nmeans
for cl eani aginlbeplate (asillustatedherein)| oxchyl likeendnnk.t Thie privitiles fopessionhi ch may
result fromthe handling or cooking of the forgg product t o 12 wthin the
cooki nd?ch&fherainimpingesnenteppking Are well knowm in the apyangchense peed notdee basket

84 for col i sy n i b ki ng the
food pr odu??%g?@g%%%%ﬁ'dﬁﬁlw@&%{% 2¥%05Q§§gh§§gdﬁ¥at0%@pe” phery
of the bashkatth@pther meansdor causirghaair to impingempon the fod protiect 124nbei ng

di sposed about and around e basket 84 for collecting t small er solid
by- pr oduct B.'e i@%&a@%rl #é;gquﬁgq H@e(gvgﬂr syqmple; A g&%ﬁmo‘é{%F%i ate that,
wher e appr siigvig)t Raf e dsbe toakédre W Gcldni® doreoitbirs theocdukingP lisbert he entire
operative confi %r ation of the qQven can be inverted so that the hot air

inl et pfat 6a8y. A longasshe fpadaradusticsprgestiabove thecgooking chgmbsr bettemr ect | y
force the ol d i 1. . e platter
64 is di spgg'gﬁﬂ{ggf)%g@zgo%(oog kzlg’s%’r"@g%g?& ?op s@#ﬁ@gﬁfﬁ&e’é@ﬂgéﬁo force
the hot ai efficientliteqook| botht theatopoasd dopont isafiaces df hthedfoadepreduct 12he f ood
product top_l2a. Turni now to the m.cr ve-.£0akin eature .of the
present in@gﬁﬁﬁaBﬁ?us 'cﬁ%&ﬁﬁ%ﬁ% "ﬁ’g_éﬁ?@}gﬁr%ﬁoﬁﬁé?tﬁg P‘_fﬁtélr‘a?gt““g?ﬂi‘thence need
not be d_esQﬁhgﬂﬁiat)éltlﬁ'é@gtatﬁﬁfo%lshpﬂi&ﬁﬁgEhef6§d prodatt fivifol fordfhfefR Ht S.  Pat ent
Application 25 No. 09/0S3, 960 (using the reference nuneral s fromthat

appl i cad?i opirflowaeethefead produst bpwemel Ibedynimitiog the egress vf the afloposed so
that th ! e t 1 S.. i i - hor.i z I
wnvequi e FOEERAAIRY U ald OB LedteastRORS mbnbolfl SO ooy

into a ver tritermiddiate theedisic 110 and thefood\gesduct baftoriHRBI (RULE 26) 8 July

2002 WD 991 52328 -17 Pcrnrs9ans~4~ | auncher 106 (26 Because the hei ght of
the circul ar | aunché)lref(éf?é’lii( 2)33 cg;lop{geair enters ]from(a sgde o? the cooking J

chamber 16 rather than the top or bottom thereof. The food product side

25 adjacent the entry point of the cyclonic hot airflow is clearly cooked, but the
opposite side (that is, the food product side remote from the entry point of the hot

airflow) typically receives a somewhat lesser cook from the hot airflow.
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present ‘invention is thus decreased, -the overall height of the mcrowave
systemis thereby reduced, resulting in a nore conpact residential oven.
The circul ar | auncher 106 radi ates the nicrowave energy upwar d8yultyo2ad2ds
the platter 64 and 5 the food product 12, as illustrated by the broken line
arrows: 109 oWoswWs28. The nagnetron systemis provided w t hPEI/H8sRSYRal or
barrier 110 so that the hot air fromthe cooking chanber 16 cannot enter

t he magnetron/ wavegui de system The heat seal or barnier 110, is fornmed of
a mcrowave-transparent and heatresi stant material, such as ceramc,
quartz, or other suitable material. Injorder to neet the very stringent
space requirenents of a residential oven, the nagnetron and wavegui de are
preferably rotated fpaasclohie voetek hotaiafldw sfsterh egalsles £fioné torpatitatémsed in
McKee U S. Patent Application No. 091 053,960 to a downwardly facing

verti cal ordeélrspa(t’-ﬁn?ﬁ{)a%érsbpﬁe’t onen)agd émprayed Roking prdpTmanaeaWiilean gned with

th i | af; e alll i : i : t

nopl | cat | orREHGEHNES: gffaf i GABRG: Ty Bitabiislh Bhot the prefiell. 1
[ _nVﬁl‘ ted samethed rf]dsx’r’lmkirigt:)ps:_mzlra«nt]? smtﬁasggakb? pﬂnsp;‘émbttmdilm_pmﬁm?]mﬂsyo ;:a;k di vi ?eg,
Gownwar (. thf Aeksats subface gL pacduch o uas e e Reng bR apmiesShcn « he
m crovave engdhy a%tmkss&m@b%mug{) ?ﬁdiﬁﬁhélﬁ?th%‘aﬁﬁlﬁiﬂﬁmftgéﬁﬁétﬁf tgﬁn, or

in zo addition t'o, the bottomther or the top thereof, or both.
exot her m ¢ tendstiojintreazethe beight ofshe, oven fior agivemcadking ehamber cavigesizd n M Kee

ai rhor ne. oriBAREeH PoineORguRers i atr 1REon MolE FEaR e B fSRe st 6 o1 s

hydr ocar borpirigefiehbflowi r f | ow by exotherm c catal ytic nmeans helps to 25
reduce the energy Level requirenents of the oven as the air passing over
such catfal ytic conveflbhuas imgrder 9creaieamorgcqrepastovan geemsetry and abger

i nst ances) 0] nﬁg [ t i Gudidia t for the
airflow rrayﬁ@gwpﬁgt\;l egﬁu rseE?ea qioa?cbﬁg{oggggf ftlg% coﬁ\?g#tégrsyg% o further
ensur e t hatprefeered evheeeiatavery cdndsidSSWiiling BirSewpatteRUISEresRrd withid they 2002 wo
~i s23Zs -18 PCTI,US98/ 25147 the airflow enterjn he talytic converter is
hi gh enougtfayy H%&ffb‘gs i‘f?él_'“ﬁég?rl‘ HB%&?%‘@‘RH‘S&L? ggtqqegﬂi&%t%grﬁfpﬁ‘bqty; such an
auxi liary heplrakdod® Hheirs ¥Pihe Y dlynieorek isvequerkdad insurhar ail lirgitet y¢ | n order
to elimnate the need for a catalytic converter housing of s substantial

bul k wi thi rthe feed praduchexpesienee the same Hmeaverggeset obhpat rpBsiar cangditiangs i ¢
material may be dis |5 ﬁ?gs!. y ﬂﬂ'ﬁh . i ng on the
interior surface of p?ﬁgg'(%dﬁlg‘ﬁl né%nés}'eg@egr%g? er gﬁ@e‘??%rﬁ“g\a}gﬁ@éeurfaces,

t her eby t o tbtid lrxmirflooer, dresevidactibre creating edréibestwichin ehe eavity thatzendtoer i or

t] f f .with t her i tal yti ial is, to th
Ski11od §n anGoies airfiie 15F SOIoBE sPree i bt LY () tafiaf RS < "ot
present ed hfyQirfintothe cRViey, 1RtizéaNe aREdEwRh thd ol Prodiidt anvhdjdess: set by

the user or by a generic cooking fornula) tends to'be in the range of 275 F

to S45 P. Thebettgmof the cavity,ivith meansof indiqing the bof eisflow araundibe fose t he

t t ir f t i -set
t orpor at ur 1ot anh i SEthe ARy U & A dRnd gt R vel s P S
f ormul as wres@produbieprodaced s tedaiuggedsioath©codking dhantbes sidewallopg@h i ts
generic cooking fornulas i or practjcal  purposes,  instantaneous. On

o is,
the other HafRNTIWad %{lm)stly;t%rﬂpmprempdﬂy % hloweer pheeblocpted pveptheapi di y
drop 11 ! SBREHAICE 56 a8 BoltERHE e Fe Bt Sthe ok rlolPAkRRInCrEr OY

source 25 m t ed. is1s an espectally i1nportant 20 consideration in a
resi dertsi aldesivedswitlef thethos airflew withig thestavith eindhiis iagrer tage, if desiredgthe pre- set
tenperature, for . a given cooki peration and a particul arl ow

t enper at ur hgEnal 89‘9‘%8%‘:55%4 &quseé aﬁ%‘?tttﬂﬁ 5?'9??‘93‘%%% itr“o'\'pu re
operation. G i(_ip | & @ilized inBhrlechah with Bxst em

di scl osed inq%@Kee, U?hél.t af{aﬁ? C%Hcc‘;g'?dlégn No. 0519/ 064, 988 may be enpl oyed,
as necessarfg) suppoingrthel food produdt bottemaebovethefcooking ahangber hattom $aas t he
cooking chanber Z 6. Preferably the control nmeans 2SO periodically actuates
the bl ower assenbly 40 to circulate air to preheat and then to maintain the

cooki ng chanber 16 to at |east a predeterm ned m nimumtenperature between
cooki ng cycl es. SUBSTI TUTE SHEET ( RULE 26)
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8 July’'2002 WD 99152328 -19 PCTNS98I 25147 For exanple, during the preheat
stage, or at fixed tine intervals thereafter (say, of about a mnute), or
whenevert he cooki ng chanmber thernocouple 30" indicates r that 8 #ay298Ri ng
chanmber 16 is bel ow a predeterm ned m ni nrumtenperature, thernmal energy
source 25 aM@BISBRBr assenmbly 40 nay be activated so that MU from
the conduit 20 brings the tenperature of the cooking chanber 16 above the
predeterm ned m ni numtenperature, thereby to ensure that the next food
product 12 is, in effect, placed in a pre-heated cooki ng chanber 16.
Referring nowto FIG 1 in particular,-12herein illustrated is the oven front
including a hinged door 80 for closing the cooking chanber opening 1l6a io
and a st at todsfie anrmirflow passage thesehetween, ascsrligydndigatedothe \apertiradne| udes a

Couch. sens PRSI sBRessi PGBt g0 BsilB cBp e cSYBRER AR bR AR, o

det er m nes boaontsapfaceper ati on or cycling of a fixed-speed bl ower (or
control of |ouvers a%ldo rs where these are used to, control the air flow
e

in a fixed-speed blo e inlghtq Hier eRrPsSngondu 24 hasibeen illustratedas o

variable s @n‘ﬁi’a 1@\”@;%1]1 gﬁ%ﬁgﬁﬁ SEdboki 25, and
t he magﬁet rEon ngO. eéop rato#gflnternggQﬁma%qq{@t%%%r&g%gﬁgg%@i s simlar
to that uswedrtical a:dietheveofyrinipaint®f fact the inlétctoEhe bgr@bsforfdaite2d maylbe vi ew of
the wi de range of .fqods whi.ch be cooked in a residential oven) and the
i mited sp&ﬁ%‘?@%ﬁ&??@ﬂ?&fﬁ%@‘&ﬁ“ﬁ%ﬁﬁ‘bﬁﬁ%r%ﬁSfa‘Wi’{cheP%ds (on the
front of “ﬂﬁ'oﬁgl‘?fﬂe FiBfler 6% GRIBIENEs aTh@ngQint ity Giddtidoflabbié thedbaskeMgych food

product is to be cooked, a relatively small LED or conputer-I|ike screen may
be enpl oyeduch that thetdavmwardlysdirestednin grepmpmayaneesitbe inlenefnoaduir@0s an

initial "Oven;: W RLAYL der ~f 0o . O 2--the

fol | owi'lg e%‘e\égﬁ%@g\r’?sﬁ%k%fé%‘oﬁ% & OV\gé\;rg% gﬁfgﬂ‘é‘%@é‘gﬁ,f g{s géé’%ﬁost ,

g:l ean, Set hprizdrtelly skspldced nfroral thet centrab gdﬁfnat adilstenb dipgithif‘bu_glhf)theexanpl e,
y pressing pressure-sensitive, screen _. Pur way .of jl]ustrative

exanpl e, sgP BE W%?ertlgﬁﬁh%@e&%réﬂgi(éﬁ) gﬁsl e%‘é‘(%‘éagé @%B‘-”EFSW screen

di SpI ay1 N0 ajrp haFilfl 60k B I0P Q5 REnErof ekhepR, ciurofiage or 1BE@ir - Toast,

Oven SUBSTI E SHEET (RULE 26) 8 July 200 WD 99152328 - 20

r c~r n~s9snsystemCon ¢he other systemr(fasf exampl@aihe hopair®r microwavessystem)n a

dr op-dq crean. di ay for "Hak 2" I X l e Pizza,

Baked éggdz’,“i%ga\“s? E’%l%i’é? X%?%%&Pé@%@%‘?%ea‘%fd’g ﬁé’%%%@ﬂs%fo&agﬁeof t he
Tur bocook disppsedondt Erleefiativtiid cdoking ¢hantbelr bottomeari A1y bat rathéRmagie What 2"
dr op-down screen_specifying: Beef, Pork, s Poultry) Vegetables; etc.)

Sel ecti on SWrPwRding fogkigs: chambgs sidewallsas @n; appxopmiasp isightsehavertheor " vhat
Type?" as Eﬁﬂggg\i@halﬁg&fb ttjéﬁ{ k, Poultry, Fish. A selection of any of these
calse a "Bake"

opti ons wou e Tenperature" drop-down screen to appear which
woul d of fer a sel ectlitorilldie appreniated thats irnordenite pravidealvertidally fmard pr oduct .

The user has _the option of setting t re-set te rature .f Bake and i o
Roast , E‘zgut C?Wé)a%\?é(ﬁn’i tge 'oﬁ?té9€%‘F'pr%(9pp§rv§??°%?°e§d@g§&p? rtﬁog@{m%ﬁ 450 F
and for Ovedught b BhedTurbdBhefFPattiRfse that if the selected tenperature is not
within a predeterm ned range of the current oven tenperature Sfor exanpl e,

within 25 F to 30 Freffasoryplaitests ofamicrapave-trasspasansandheat-r e-heat" or
- coal - down'mdéidl Wudts %Sm R okt 4’ Gfalift) defingS b iituraiftf ¢ vty e T 00d

product comfences: pre
extending bosses 67. The platter 64 is supported by a platter support (not

25  shown) which may extend inwardly from the oven door 80 and acts as a food
support. The main body of the refractory platter (excluding the bosses 67) is
disposed in close but spaced relationship to the bottom surface 12b of the food
product 12 (illustrated in phantom line in FIG. 4), which is supported on bosses
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heating ‘or coot down stage the display will preferably instruct the user to
wait to place the food product in the oven until the oven either warns up
or cools down to the pre-set tenperature. Wien the pre-set tedpbiuR¥2% has
been reached, or al nost reached, the control unit wll then display the

t enper at ur eWQRY52338i cate 20 that it is ready to have food RFHEEH25H t he
cooki ng chanber. Regardl ess of the selected "Turbocook"” option, the control
unit will require input fromthe user as to the total cooking tine. The
duration of stages in the cooking cycle (according to the generic cooking
formul as) are cal cul ated as percentagt of the total cooking tinme set by
the user. It wll be noted that each 2s cooking cycle (the anmbupt of tine

necessary ©63@. buenmediateshe bossen /7 she maini bady of theplatten64 s 8 pattemd

tentiall i nfijg t T t d i iri
Fhr ough r SEARHRCLSh AendtREh o £ 0B A8 enc 1R BoL B BOBRe 0 hence
need not Dbehé@oking'chimber E ddjadent e bottontibiedof. AsShBpIatELB & piaflraBly( RULE 26)
8 July 2002 WD 99/52328 -21 I'-l‘CT/ US98l 25147 Anong jts many ot her features,

t he cont r ofxtgnds esseptipliv theafull digmesercnl theherizartal plapeoft the wekingbei ng

t d . dhe : .04 | bgaut } | t t
ondanoty Elaiinel RAER c)6 Hishoel il apeHBt b d MbtEof Soadtid chd Bpif 0 | V2L AT
grouped by ppssagdsl thegughashich i spent in ¢anl esdapegthe @ekingi chanbekilé@ntior nul a

suitable for rticular type of coqQking of,.a partjcular food product.
Each profi pgss?;gﬁl?g}tﬂgheac g?eaéqs z:Qt g‘g’@§%6?t dé%%teg °¥ W‘*’ﬁ@em@&’_ﬁ cycl e
whi ch are GHfénEﬂfeg%ypéﬁéﬁhﬁhWthﬂqgfeéﬁglbﬂgﬁ wdifotdRy l&i@&iﬂuﬁﬁggk% hirm?- The

per cent age of nmazdnmum capacity for t ower assenbly 40 an e magnetron

].:LOO ils gi Ygrwgﬁafmmlymmﬁmwemmmmé-thet generitc i 0 cooking
ornu utilized for, e of . a. praf.i [ e nt upen.the user
setti ngoof time and,lni ﬁaﬁ‘ﬁﬁ@%gﬁg cgpﬁw%kﬁ]aéb%ﬁdl% r gags{?#ﬁa&n aH%oaﬁr'?ﬂ.E user

setting of (whedrggs djorlof tisovilib clobdd)sbalidcbubstanfpityesll of 8@ dihpdssinge _
tenperature at which the_hot ajr cooks (browns) a food product in any given

stage or e{ionttheingres condiit ¢ thspugh ﬂlesai’f{ ipletplatp 8o canckanto gt leasiafirst t he
tenperat ur ¢, 8k %4 dfthe Y55 ﬁgpdﬁﬁ‘éplft(ﬂ&%, %rt%g%ﬁ}faii@/ ‘%EQ%PS%%&@ ure

relative to the User-set tehperature -- xanp or 30F
| oner. Onceonduit 24amhlypaficuat ldastsa peetior tldreof passex adinoss the tdmminieger i c

f la, th i dentd al f th ' f i fyi
that t S 280maR YRS s, Bin, B st o iBheahHEL ABHeB PR 6BRE { her -
cooked ( by stififadeq 2B o theFbeDproduttiny (hefe, Eicbutetn urfachpbppsed tdthe Bigdth cooked

and. browned (by further m crowave and hot air_ cooki ng)g . Faor pedagogi cal
pur poses t Ferfaggoldan g Thuse asiillgsrased, apest it the @imgpmpthe [09d preductidoBwni ng wi | |
be i gnoredg,n t i.nlshing. b el user to
vary 2s i néﬁlr\l;%ala%a %fdgﬁ%@ﬁ%&ﬁgﬁﬁfeﬁ{e ?g/&t ﬁgagcﬁ%ﬁc;és,% dﬁf;lte ngargaéggﬂi ng (that
is, the codiereaf isvoircdd toqiaks drenitise entite radiusm ortasmbsmodalppardonteresfil t he

anount of nicraowaye cooking (that i t he cooki ng .which heats the food
pr oduct®wi E’F%\S?"‘Eﬁ%‘iﬁﬁfl orom s eéggf’ﬁf‘}f? iaé’i*ﬁeﬁbh‘ﬁﬁ@e paresoRduitt at ed by
vari ati ons2inTé fifis A the djeriiPesE6 of RIhttef 67 aveleizdd tdRdstrice fhe amount

of hot air that can pass downwardly through each aperture so that, before exiting,

the cooking chamber hot air passes over a substantial portion of the food product
bottom surface 12b before it can emerge on the bottom side of the platter 64.
25 More particularly, the hot air leaving the inlet plate apertures 56
strikes the food product upper surface 12a in areas more or less aligned with the
air inlet apertures 56. Most of the hot air which contacts the areas of the food
product 12 aligned with the apertures 56 is drawn radially outwardly across the
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8 ‘Jul y *2002 WD 991 52328 PCTNS98I 75147 wei ght of the food product actually
bei ng cooked fromthe theoretical normupon which the cook settings are
based. On the other hand, the custom finishing may sinply be ré&dulyr2682
because o~ individual preferences -- e.g., a given user's preference for
heavi |y br oWR#/R238d products, for extrenely hot food pr odgﬂ’é’}”@f'w even
extrenely hot and heavily browned food products. A w de variety of
different neans may be enployed to achieve the custom finishing. In the
preferred enbodi nent, once the cooking according to the generic cook
program profile has been conpl eted, thm. user may be asked whet her

addi tional heating, additional browning, or both are desired. For io
exanpl e, anuppepisoyfaceclt2n ofithe fopl produbearndi dpimyadlyarouhd théfidecofthe 202,

ith th b bl.e | ect b heat bot h,
ol ol y by oiraBdte 85 i i RO BafSEt Syer LT othedpot prosut o
somewhat  si gmﬁcélm ‘Yrﬁfcﬁ' £8 ndt g?ier‘QQhé Qpatifres 'S THA Sd-hbeapser can

rotate to comunicate the sanme I nformation, Or even pushbuttons wth each
actuation ofra\sehpgsmdw:lbronuﬂvardlg oeerudwednomahgmdewestmenahtnIMamﬁer

addi tional b ! ano f ad nal The basis for the
i ncr easegjl i nt ﬁiﬂ%ﬁ’ R Nﬂ&ﬁ&m’% &reﬁggﬁa#&g%e@gﬁfﬁ%cgp ?I n terns
of the bl ovgle &iiRaTbéd pRoduRt G w\earfa@mgatxy aBhievdie withont aﬁb%tauwre
browni ng can be achi eved by adding hot air in fixed 20 increnents of the

bl ower capa®evement of the appriuranse ot fogd prodict 13. {$ne hyokerling arpwvped ti ne.
Simlarl

S miarly: GEHE SRR Assr iR bRy Ne AR BRRRERI IS T
Fo { part :c c uhlta;{er mmaﬁcaiith@yﬂatteni 64 migrcb;ptrs] diecsstilbimteir @t ldabesomaaof vtrlgclin av edt hg
option of settin e era e a na e, use s
TP e 80 ¢ olasepaited g Friop ey (2ai Aoag Pl Hinisoobiodscs ) 'y

desi gnat ed ppevédi itfiSin 1eAVing the ddRdkinCilatibefRB fufifll AR Est 4 EuBEQéhtﬁF ,
desirable for the user to have the option of setting the time during which

t he additi opertion®f the stilbhomaic haswpassed gadially, mwardly@entpane@awe@e foodwi | be
appr eaat ed t f i t I 26) 8
July 2002 wo géﬁ:tab()@‘)% sh&%&%&b@ﬁ%ﬁ%ﬁﬁ#ﬁ%}_ (ﬁe szér?ug ?‘el n supplied
r egw Les co&smsﬂ&raﬂadmsmi)fdmlrl]hhﬁlffeodtdrﬂ@cﬂmdtmgl pinifade I12b| Duiringpits suppl i eﬁ
and the percent cgpaa t he ppl, as the
t enper at rep%f’?a&f&ﬂ&*gfﬁéfgg th°‘3§$ BBF\ %’d%ac‘iﬁﬁ'l”l s‘}P %@Pﬁlt@eﬁtl on of
the m T ovaBds d DOEOHY sulrfackQ 2B Ui &fr HBUrHAR cEPESIRERS k&g Ofheldify S time
and th e

during wh I's to be suppll e percentage of magnet r on
capacity utrellatwel! qool Shasiny passes Ttheoughi the rapersares 166 ofube platterrGbind separ at e

nodi fi cati on of e m crowave energy enabl es a broad
range of us‘é‘? Hf%ﬁoel}gﬁcé’gﬁll”gcgg‘mg% gﬁ‘m)dat ed, as well as a wide variety in
the size of the fOOdThéaihtﬁfr‘a‘dndrmfbl@e&Q@Jﬁ@ghotih@vhiﬁnmusldldngﬁhohhe oven

according to the 190 present |nv ntlon is theref re not found ipn prior art
conmer cPhl  PRIEARS ﬂeﬁoeﬁm@q mr%geé}ab@ Qrwre#m%&aﬁ@aa'&b&m ned

settings f ge%‘maél rEEEW & ended for
a gi ve% per og me (emé %ﬁb t her aBso d?lénf ?Fékorgrﬂ SHgF&;é

!oe{:I cent ggetwhlchfmdtak?ac:mkﬁrfgltlauefm gapt?aitifbemlltbefadeta:mhéd hpa sephent tehand

i ndependen ntrol o e heati rowni.ng functions is in the
presgnt i nv n‘f He%s*’rél&%? ol E%?‘ﬁ&ﬁ“ﬁéet e ACFULL) A HEU % nabove
refers to aﬁhﬂﬁér@%&aﬁﬂﬂzﬂ f@z{tﬁréﬂgﬁ‘d Bius@etSiPthe iSerd A8 hh *aMpestisRd f ood

product (i.e., one which has already undergone a Conpleted cooklng cycle as

det er ni ped dssignifeaturssstbpapproprigtespacing besween thefesdproguct hotom suofaceaddr ess
L o0kt NIy ot R & uRaCE e Wl o4 Ts deoch 6 B0 K6 et tubfiiiak NN €

@)

anount of h
cooking of the food bottom surface 12b without unduly limiting the flow of air

through the oven. Preferably the height of the bosses 67 is small so that the
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br owni'ng specified by the generic cook formula. To this end, the control
unit 250 may be progranmmed to advise the user when the cooking cycle is
partially conplete (e.g. 7S% of the way through the total cooR July2002and
then provide the user with the option of determ ning by inspection the

st at e- of t WOPH832%r oduct in zs the oven (by pausing the F&IUSHRSEYcle) and
adj usting i ndependently for |ess browning through the remai nder of the
cooking cycle, less heating through the remai nder of the cooking cycle, or
both, through an interface systemsimlar to that used in the "custom
finishing" operation. Dependi ng upon.ishe particul ar SUBSTIf. TUTE SHEET
(RULE 26) ,. 8 July 2002 WD 9915738 -24 rcTlus9sns~a~ application
desired, thaodnqdis(réllamelyaxtglbmd mdrdorﬁSMepaamytthagawrewwt atﬁﬂntl n the

browni ng ti,nme ati.n in or.it can, si alter
per cent gged@ffo?f[ﬂiﬂa Vﬁ;”%ﬁggmg%@gheggmag)q#qe%@m Fhe
remai ni ng \?t?:ggf%ege}_mfsthé‘%b’&tp?@&lkt pgweuﬁé&kim CY6 | Ralmidd Rday! € by the

user is re e custom's cook as it 1S performed upon an only
partial |y transfemtoftbebodrbntitom surface; éxede:ghtabthe bolssess 67sboukide dsdme t he

opportunit to .sfore the modifie nrlccokl filer ing from
the use’ of ﬁgﬁgﬁ‘@téﬁs&ﬁ %?‘ﬁfﬂg rb‘feﬂ? e‘%blg%ﬁ @Fﬁ’g&‘ €and
“custom fi moafvjo&am sRPREA1 219 1he heikhedf m@aéﬁsestdveshowaﬁtﬁaﬁﬂ tBBringper at i on)
so that it may be used again if the nodified cooking proCxle io produced a

sat i sf act oleys @frthe het air ygeamiintogeatact withtbe foas produet hosemygiafase 12ht ry whi ch

contains t i 7 menory of
t he oven. Re eﬁ‘?’ﬁggﬁ%‘% %E\ﬁ%@hﬁ@%ﬁ&hﬁgeﬁﬁgﬁiﬁéﬁﬁw ustra eggé%re
speci men dswwrfidcai2bj.oOtherrdusigncfeatiunes wouldHaclude the dize ampd spatirdgosf theist om

finishi ng nd i s custom cooking, respectively. Wiile the displays are
i 1l usti%t el aggr MGt i cal bar charts, clearly other configurations

(such as cones) rmay ier déiehinfie: fdahuich affdbing ncCt A AU e Jf P! 2y
illustrated in FIG 6a, bot ars are initia set at 0% FIGS. 6b and 6¢

represent eirffigarasion aaidtdamasmueOEéieefood pm;lummrodu«;ts 3@ plaagd on;the user in

order to p cul f|n| G 20 that

substanti a{) ?P? pferf)eﬁlﬁgha Qﬁggreﬁrt%*vgf ?‘é%é g’r?g%&ﬁ[’d&gg? ub@fngl\lé\ﬁ Yihat the

gookl ng (hafver ti@)platsertapehraraseoe. rméﬂw, (mtt}eh@ﬁ&?cle@]fldny fwdq:mdmf ﬁaﬁ? ?ddu tional
rowni n ired is, approxinmatel 0% If sti ur Inish o IS

desi re(!lg oﬁ'@ ﬁ%&é}ag@%@ mg |"ﬁ5 aHd%”ﬁB&ﬂ"E’BWﬂFé‘V EEP“‘ {hesIngress |

di spl ay of @3\1? t et 0 select

even furthedr:dd?li ni's H?%i?QEa;Qnggfetheg ho# g@%ﬁbf#{ﬁ@eﬁ@?@(ﬁrvﬁfbﬂgﬁ oth Fl GS.

7b -7c il | plsttevaperpoesttowith enbr mirer diregiorfabdedationspsushdkatthe plattepr evi ousl y

descri bed, approxi mat e 7D~Y t he t hr.ough t.h cook .ng, cycle, the

oven di spl ggé eﬁrﬁég?é'gsémf 5%%@“&@%&#&3 %ﬁm ‘Pr?éhﬁfg‘b%d f) %} this

poi nt SUBSJﬂoIé-EEEu&lﬁEFea@ BElte plftter ap@ridids b62§)det sﬂ&@&iti@ﬁé’&nﬁﬁﬂd}ﬁ%/ 25147

-2s the user has the opportunity to cook |ess aggressively through the

remai nder @e Q‘W@%%H%@‘SW@P@[ axegs of dhe ihaty air| jetslsaving the iplst Pate | reduci ng
t he anmount owaves. In
the initi a?ﬁ{:ustom (ofe)e) |ng ?%‘%@wﬁ?ust nfﬂgé é@té\%éfga%gtah the hot air

and m cr ovproduetrtarpyydiocs sressuhstanpalky fudly cacupi€iDippthel dis inipacting anmthe, t he user
desired | ess, hrownipg,.a ess cpokin t,h ou h the,r.epai nder aof the

cooki ng cy@r%eweﬁaeﬁggw% @rise Hened it BIEE apeined6r & 71,

FIG 7b degjed AP hY&E ShrBarh iy ufge{ @@%@f&ddsﬁr%ﬂuét reerra' ni ng

cooki ng by redu0| ng the ot alr to energy appr oxi mat el 80%a al so
reduci 29 t $iefageddat arst theh qassing alongethg\foadproduct sides, wﬂl find available

only the platter apertures 66 disposed below the food product(s). Accordingly,
the “shroud” effect described in the TurboChef Patents-whereby the hot air

initially impinging on selected areas of the food product is thereafter forced into
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i 0 apptoximately SO% By way of exanple, the user could have alternatively
adj usted the cooking paradi gmas depicted in FIG 7c wherein the further
anount of hot air has been reduced to approxi mately 20% and t HeJdlui2002r
anount of m crowave energy has been reduced to zero. FIG 7c therefore
depi ct's a sMWR¥8wherein no nore cooking will occur by nPEFHHBEEY and
only alittle nore is browning will occur for the remai nder of the already
set cooking tine. As earlier noted, dependi ng upon the programm ng of the
control unit, the additional browning or cooking (heating)) through the
remai nder of the cooking cycle, may bd6in terns of a fixed period of tine,
a percentage of the total cook tine) a percentage of the cook tinme in the

| ast st age agfl maintaipaddn heatcwansfergelaBongdtipwith otherarens.of eha fogd pradudt ower

capacity or, . I ke, i i hanber 16
T ute g ERME B3k b ot i frefd B kB o BRE T o

par al | el epiapes of thefood produbgasewélbds achjeved bychoplatters®s withput forcigdlnbl y t he
cooki ng chanber of cooking cavity h%ﬁ a Q?n;jégl&ati op which is_either

cyl i ndri calof §qe gisMewdp pass yagdially;inwardly unpl i part shrqughrarelatively ty 2s
heat i ng <as éf)ferﬁﬁl? creating asymmetric heating conditions.
Thus insa é% \%g;é:f#%]n oven,oﬁﬁé%;ﬁbtﬁeé"rs create zones within the cavity which
may be charact eri zedBefotedhe aislehving ahe platter aperaures 66 passes tiaough dw zones. I n

the low airflow zopes, the hot, air tends tq stagnate wth the results that
the foo0d preBHiat EorGuEeA oF i sapeang dieitas st Sl iacglesied Bopassasp 5010532
-26 pc 1 n~3ReRshéonwntibhdl fittéEiedn BN dedrfingHRQALGRBHAGS pArtidulafe hbRere X CESS
zones, the airflowis higher than in the rest of the cavity and tends~to

over cook t Radferegeaseyhich may resnli frogrthehandling oropeking o€ thefeodprodutteen
e o \ . g S f
ot ai 11 o2l freiooRinghmb £, AcEreB T Er B BrllefFa BURIRRCT 2°) s Ko

However, t Ibaskeb8agescallettimt @@ langetsbid by-peadirets efittintiling end esokif@e#d product
T 1 ar AR BroRicad e g alndiiabmeeh lter 4 sl Bror BIBREY O B on | s
sim :

afect ed D%aliae 8 P foVAHBALMAAS d Bgﬁé,’sﬁl%%ﬁbi Heggééljts;?ér;s%? aBodlot spots

and cold spots within the cavity. Oven ave enented in to
the prior and areuns theibasites 8difer colleating tife smaliet solisbynprosiuatsd t heir aff ect on

t he m crowave ener gy..di stribyt.i e g. i Lna. node stirrers,
rotati rfé platters anggqsﬁéiqlﬁgaép%\?&fg?# ‘ggf]{aeggﬁyg ﬁgrseg’aaeeg?aéhwbﬁrzfnges
restores aappiopeiate for theparteulp foql pidducisito ba cooked, ithe efd@nd dperadecor di ngl y,
in a prefer rgéi enbodi nent of the present inyentiagn the 15 oven has a

cyl i ndri carcoRfisuraier f theagyen carsbefverted $o; thatethediqt Ahiniel Maes>S isher eby

el i m nati NQipBRAOAR il RIS HRoduct 300 A0Skl foréSHethdt Rirluipibaly! o m

energy transfer (whether | alr or mcrowave energy).
cyl i ndri calagainstcthaibotonc suxkica d 2bh anth ¢he plattdr 64 3s dispodeticabove dlk fooldi ch i s

relatively insensitive to the particular food product type bei ng cooked. 20
Whi e the ST oPsyrAce 27 60 abiEuoreeh hotaibiohen 0wy alfossa Boulpay at o
physi cal egF tHedifimerer b thedfB8H phetueh epPEa. 16, those skilled in the oven art
will recognize that, at various points within the oven, the cooking chanber

16 and the conduit nEumingpowslp Bramicrawavheanking featurehef 8igypresendnabl e a
nore conpa I ensi . ts ﬁ?gg, r e
tenperaturgﬁvfgag?’f'ﬁg:?%‘ﬁ%% %ﬂ&%%?ﬁ@%flpmg%ﬁﬁ%e cor?o‘)llﬁg? rﬁ’étgﬁs 20 and

t he airfl odescribedén greakidegil heasimens désciibed m MxKeeesS. Phadint Applietioki ng of t he
food product in the cooking chanber woul d be adversely affected thereby,

the adj2icemo- \R/053860; Gisings s espimeral Sremotat appligaion 7ipo2
parentheses), a single magnetron 100 (21) is disposed so that the microwave

output therefrom is discharged via a horizontal waveguide (23) into a quarter-
wave matching waveguide (24), then directly into a vertically oriented circular
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WO 99/ 572328 -27 pcrnrs98nsta~ of the cooking chanber and the conduit nmay be
spaced apart, with thermal insulation optionally being placed in the space
thus forned. Wiile the herein described enbodi nent of the preskdulyi2002nti on
utilizing an electric thermal energy source is preferred, alternatively the
energy s soW@®R#}8 t he connective heat transfer node coul BCHESHEEMWT al * gas,
propane or a |like conbustible material. From an overall operating energy
cost stand point, the natural gas or simlar gas fuel is the preferred
energy source. In addition, for those residential installation where

el ectric service to the kitchen is inatlequate for powering all aspects of
the oven (that is, both the m crowave and convector io thermal heating), a

natural gas lawncherol¥n@6) uBeeause sl heightsofshe girgtlar laungher 396 @6) ohear 1 y t he
nat ural gas_f] i i rovidin
api d-hest: RESE inEARETH S ERbuE e B RERSLS! iR Syl ’
Preferably isherehyrediicedpseshltingdncomoee tompadiaasidengial wiosy.sTieneircutarf ur t her

mnimzes or eljmnates contacts of the products of comnbustion (of the
nat ur al gasiawfﬂ?fliogéé‘iﬁfﬂé CRISTOYRE €% &ar@ﬂéwﬁﬂég%@%@aaﬂ nat ur al
gas combyst Hfé“foﬁé'ﬁg@&&ct iﬁrﬁgﬂftﬁﬁﬁﬁy tie SlokERGRe awagv@q%@ dIFI@5 Mhe

di scol orati on may be obser e’ cooked neat and may be m sinterpreted
by consuner magsetzon system s provided atitlod heatdealowdiarmier. 110 so thabtheiboveit t hat t he
products of _.conpustion 2 L. e car bon nonoxi de and nitric¢c. oxide) react
with the wéfgffb"ﬁfﬂ)ﬁlﬂﬁrf@ﬂ#&&f 16 GaRRQEANLer e THAZhE a(waw&%ﬂﬁef%n. |
Accor di ngl yrhahehtsbal 86 bafrierad 0 BNfoembd \68 aSfckGWAverNdSisphrent Afd Rl USt | on
products do not contact the food product, is preferred for its high speed
and hi gh qusgsistant seariialgsuchas cegamjc, quartz pr edies guitable magasiadi n t he 25
conmbustign products tyranst.er,..thel e dj y t r ct. In
the i ndilir?ect fired coﬁr}d{;}?f?vtg 1@%{3{% q%[ga%&@%%ljrlﬁ fé]agecoﬁg%%?llg%t% %?gduct sis
t r ansf er r edrasidentiebdveay theanggrettohenednvaveignide age praferablyrrbtaved fromaetheby

el m nat | ng REBRSEAY IeSuprteRian 460 Baiies EoSPRRR: ARNBEBRNO. & 3u/y
2002 VO 99 53728 o @A TNRAMAR A ickl Gl whifehha gk system

i ncluding t i t he oven
( g

e need to substantiall i ncrease the vent size O

cavity to aowybedwaizentaly aligued with thecicavdruwavegnider asidisclesedtin Mdddee ough and

to avoiq_ingo i Rl i i enyi .. The indirect fired
cond\ljc!t ﬂé/ia g@@?@#: E%&g'{lé&g{‘ﬁ%ﬁp@N?Oﬁ%\@\f%agyg&gr@gﬁ@%%mlcr&;‘f a[v:e: Sﬂér&}cl e !
(e_.gi(, abOUﬁystdix!iﬁﬁySﬁdh_ ﬁwﬁéd,h so&hﬁkﬂhteﬂﬁ%ﬁﬁ&ve@né:igghﬁpﬁ@ﬂéddlmxﬁlwanm?nlgler for
ui ck response jn.a speed ovepn., acco IS ese goa a fu

gr em xed Bo% ‘@’&leéo‘f%ﬁg?%?% geghpeing ddﬂ’i“f?gglé(afl BPoRIN reé’?h?‘ﬁgess }s/t eel

heat_exchangef g, fideed,if hikifdate xR INcheF D6 SrshAFBAGH eV e

suitable for residenti'al use, to the comercial oven desc In the
Tur boChef Puatignwavé emerge antheddod peetuss frool thewides theraobraphagrahan,aordn di st i nct

pl enuni reseryai.r _coniajnin hi.gh SS at _exc er has been elimnated
so t hat 2?hea{c@h&r&ﬁ,%hg@oxﬂ&&;@gg\%ntqﬁ%@ppﬁggpﬁgﬁtﬁg ‘the plenum and the

heat or thermal 1s engi@btieaRd sRalytivedivertet 560, Bintlitid fiasoreaiistidsed! aced by
an electric heating element |ocated within the conduit neans for directly

heating t heilaMcKes 8k$.Rptenichpniication No, §87863,671, is preferably employed to
remove airborne grease from the airflow. The removal of airborne grease and

other hydrocarbons from the airflow by exothermic catalytic means helps to
25 reduce the energy level requirements of the oven as the air passing over such
catalytic converter 300 increases in temperature by, in some instances, as much
as 250°F. Additional heating means (not shown) for the airflow may be provided
upstream of the catalytic converter 300 to further ensure that the temperature of
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2. The platter having a large central aperture through which air passes out
of the cooking chanber has been replaced by a platter 20 having a
substantially uniform pattern of snmaller apertures which achi éwuly 2002
substantially the sane "shroud"” effect for econom cal and rapid cooking of
the food pr¥@3¥2328nd 3. To enable a better fit of the bl &&EUSHHet r on
and catalytic converter within the avail abl e space, the bl ower notor may be
2s separated fromthe bl ower wheel and connected thereto by a flexible
drive belt, the nmagnetron may be rotated and connected to a shorter,
vertical circular launcher by a two-pgart wavegui de system and additi onal
catalytic converter material may be coated SUBSTTTUTE SHEET ( RULE 26) .

3 8 July 2heairfldventesing2he catalytio sorsvester istdghoenarigh to proshuce theafesitdte condui t

wal | s rat her .t han bein resegnt. exclusively in . a catalytic cqonverter. To
summar i ze, “AFHEIGFGACRR. i’?ﬁ?@’rﬂ‘?@ﬁ' ﬁ?@v?’&l@é‘x‘i‘ﬁ“o!}%ﬁe‘f W‘%i@c&;’c‘lﬁ)ki ng of a
food produgtivatéf8hl ifitdr@t&BD | S suitable for resi dential use. In a
preferred enbodi nent, the oven is sufficiently conpact for residential use

and i ncl udes user - oBeomier to eliminate thegiced fomaeatalytin gpaveries bousngofbl e cust om

finishing NS, Ven S eass i [ t acture. use and
mai nt aisnn. ﬁﬁﬁﬁﬂé%l;ﬁ@f %ﬁ)én prefer r'gg%gr%%giaggﬁés&%fl ’ ? %@g#&sc@##mdnvent i on
have been mixerinl macbedisgosed,da additidfoaalternutively as awoatig erothiedterien d

I nprovenents_ thereon wll becone readj Ié?,apparen totﬁhose skilled in the
art. Accorsyriagh 9f the ¢endysimeans 20 gr gespinterioriayen #ithergbrintrsher s to be

construed ; | YyothEnlit B, . tﬁggg,y t | & .not by the
f or egoi ng @%@g%f%&atlon# S ? SH&?H%%E%%@ @8 uﬂcgp%@Z -30 W
CLAIM 1. ekothenpixctatglytic kmateoial sy kaownetx tlose okdledf o thoo aki, rfgrtherf ood
product at,.least partially by hot. gas flow, rising: (A) a conpact
housi nlf deHsCHFSIRP %“gé?@pﬁ%ﬁﬂﬁofégfﬁ%ﬁﬁft&cﬁgﬁﬁ having a top, a bottom
and support neans tfgs pRedeMe&Apdraturs 8F Bieid AirqwHeaitbrREOBY e 1fs8F i 00Ki NG,
and conduit neans for providing gaseous communi cati on outside of said

cooki ng cHurogeneripseeldng farmudalieadsier baiathe sangedf JLSAF enaAbd: Thep, said

condui t . A, L ume of
space Iersrgcg P%cé@méﬁe\ﬁgﬁggﬁ%ﬁg%&%p§§%%§%§k}2§'ééﬂ%50 F‘%gfec nber. (B)
associ at edlont, tthereby do cwel ithe) redudrehents of 4 ped-sargemparasufeofdechirinidd ng t he gas
fromsaid ¢condyit means.onto the food oduct in said cookin hanber, and
r et ur nPreiDer By 4he ys¢r qoﬁé’aﬁ%@?rr?ﬂﬂ?%"ﬁﬁp&rg’b'%i‘ﬁge%ﬁ’aﬁﬁe?sqrr{@g ‘g%ﬁ d conduit
means; 15 dphnd® bPGhekpde thibugfiits g“egefiakéomgﬂﬁm@asg,hﬁ,rfmlprmlgy source

for heating gas disposed in sald conduit neans;
purposes, instantaneous. On the other hand, the ability of the oven to cause the

airflow to rapidly drop its temperature simply through de-activation of the
thermal energy source 25 is limited. @ This is an especially important
20 consideration in a residential oven where the user is given the option for setting
a pre-set temperature for a given cooking operation and a particularly low
temperature is set immediately after a particularly high temperature operation.
Accordingly, the rapid air temperature modification system disclosed in McKee,
U.S. Patent Application No. 09/064,988 may be employed, as necessary, to
25  reduce the temperature of the airflow entering the cooking chamber 16.
Preferably the control means 250 periodically actuates the blower
assembly 40 to circulate air to preheat and then to maintain the cooking chamber
16 to at least a predetermined minimum temperature between cooking cycles.
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(‘D) fl'ow means for causing a flow of gas between said return nmeans and said
directing neans via said conduit neans; and (E) control neans for

i ndependently varying at |east 20 one of the effective vol une8duly 2002w r at e
of said gas flow into said cooking chanber and the tenperature of said gas
flow i nto SWP8Y83¥ki ng chamber, wi thout regard to hum di t YCAR§SRSMAout
human i ntervention. 2. The oven of Caim1 additionally conprising: (A

m crowave nmeans for at |least partially cooking the 2s food product in said
cooki ng chanmber by m crowave energy; (B) user-operable nmeans connected to
said control neans for generically identifying to the control neans the
food product placed in said cooking chanber to be cooked; and a 8 July
2002 -31 (®rexemple, Huring theyehedtistageher ardixed tipwr iakdreal srthianeafodr (say,

identification into eneri c cooki ng .f ormul.a eci fyi Qo araneters
for all evehiPoutdmmileX BOWhsevEy e cookingf ity thetmorgiiple abiBdieds Coc,
event, thethagteaidbRig &ambaﬂsmkeléwrmpﬂaaéteﬁﬁ_ﬁleaﬂﬁhﬁnum&ehﬁeﬁm@pd the
per cent age of the cook tine m crowave energgols used. 3. The oven of G aim

1 addi t i ondeermalengrgycotere2% andsblowerpesembl 40 By bgacHvapd se thathobr adj acent
id ki b ch G | | i vie, t id first
Comper o ur AP GEARHR EbodAEIEbAGRIAS RS B cONIRENHAer B ABYE 1 (20 o0

t 0 t enper athepeedettrdtinedbgianen tamperatuzelj thereby te ensiiré teitwhe nextdogly sour ce,

said control neans being responsive to sajd second tenperature sensor. 5.
The oven ofrodygilsis, ip ﬁepfiﬁ':ﬁ%lfhﬂprf‘gh%@h ga%}agﬂl?ﬁépom fini shing neans

connected to said Cﬂ@Féﬂ?ﬁ%?ﬁ‘g?é ‘oLl iﬁgg&%cﬁ&rctﬂ&tegf?él{lﬁﬁﬁéﬁii F%e n al ready

cooked food product to eat t ood pro Is to further brown
the food pirontiotipding achingedbdoert §fortdasingothe cookiiipchamber ofentigaiéa 1 f urt her

I ncl udi hg user-operabl e cust om cooki.ng neans nected .tg sai.d,control
nmeans foor %’Ef?sﬁf?fg‘”&?ﬁéi"élﬁ?g%}a"&Snsff‘hésﬁes&ﬂ%%@@?@‘f‘i&vn@}ﬁ%@‘?%% pr oduct
by reduci ngod stichhgralEet ipagielph ddi€ eaafBystead2oxf fighfdird baichensaveol the
same, or a conbination thereof. 20 7. A caompact qui ck-cooking convection

oven for cwetenngndvaniass optieaalawitches. cGentrgl aneans 250 deterpinesgasaniow,
conpri si ngy a | 40 Wl LGk = | agking chanber
havi ng a topsétlorfor AL bf MR LT bR LBl GRS IRt 0 00
product f owhereottiesg),arandsed ¢onchmittol fihe piroflowi iy apdiedispedd Wloweani cati on

tside of said cooki nher, bet id nber. boj t d said
Chanbel’ ¢ PIESoRs TALFE TROaI e A Viehle erd PSGs 30p SRbTH Psotiitg. a f1 ee
vol ume of Heak@MatEfierghIBuichDs] ARE thOMmdFRetftln FITACEhbpdraiot isteffkéeng chanber .
a

with the control means is similar to that used in the commercial ovens of the

TurboChef Patents. In view of the wide range of foods which may be cooked in

a residential oven, and the limited space in which to provide an identification of

20 the foods (on the front of the oven) and to communicate to the control unit 250

which food product is to be cooked, a relatively small LED or computer-like
screen may be employed with extensive use of drop-down screens or menus.

Thus an initial “Oven” window may provide--for example, on the

display 202--the following oven options: Turbocook, Microwave, My Recipes,

25 Defrost, Clean, Setup. The user then selects the d_esired Oven option--for

example, by pressing pressure-sensitive screen 204. Purely by way of illustrative

example, selection of the Turbocook option will cause a drop-down screen

displaying the Turbocook procedures as follows: Bake, Roast, Broil, Toast, Oven
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8'July 2002 -32 (B) associated with said cooking chanber, a director for
directing the gas fromsaid conduit onto the food product in said cooking
chanber, and a return to direct the gas from said cooki ng chabulyi2002 said
conduit; s @ associated with said conduit, a thermal ener source for
heati ng gas din said conduit; (D) a blower for cau%‘gﬁﬁsﬁ’zﬂl‘bw of
gas between said return and said director via said conduit; and (E) a
control unit for independently varying at |east one of the effective
volunetric flowrate of said gas flow into said cooking chanber and the
tenperature of said gas flow into sai-2b-cooki ng chanber, without regard to
hum dity and w t hout human intervention. 8. The oven of Caim?7

addi t i onal IGrispoBelectiomaf. thé Bﬁkeiopnanwﬂblmulganadmlxadovmscraen tisplay fgrartial | y

(B) user - operioBalChs folbuet CaigRrmle B, JEH otk Moals, Yesiables” ™" O

generi cal | yséld@fn éﬁmagaége%&me q*urwtbbkkm)a@wﬁ s&re@H‘dﬁfl réduftced in

sai d cooking chanber to be cooked, C) a translator for translating the
user - oper abit he epeniag of @i ‘Hoasy Whaty @r@nedqvm serern §pedifyinga Beef Rowk,f yi ng cook

Cach ovant Poiy? VerSHRRL 8eL T SelitGh B MOMENS oBriod SRS KANL WE F8BT a1 he

egrcen € Cc00 gas- energy i

per cent age doivntshfeentfm‘vvhatﬂww’razvmuavgmﬁegwdrls, Rosdely, Fish. Tk@l@dﬁ%n of Claim
7 additionally ipcluding a fi rst 2s t“eglrf)er ature senil_or i sposed in or
adj acent s&f ane rtiongmould cayise acBake TemperapureharopAgnaksseanitoe to said

first termgg} Lt i P RB Bld offerasgl‘éc&oﬁof]%eg%gesa%%% ngwfboaf Gaim9

addi ti onal I ng a secon re sensor disposed I n or adjacent
sai d t her nptodererThe werhasthe sptich obm:mm thempre-seteemperatmedosBake and sai d

ecr - opbr aBoRst BRCHBCHER s rAong 1oy S¥haCondel Fefiteast ehASOuLAta B oni ¢ 1 or

causi ng cugveﬂ‘ci—llsplashsm of an already cooked food product to further heat
t he food product, to further brown the food product, or a _conbination
thereof. 12. The oV\e gratd rapmﬂ?«cqeqrt@rnemmeuﬁmwt@n@@ed@rsmde cust om

of an oni y Rt Y GEREH ol pEnecAAG (e iBimpley iR I VTN 07 e

same, reducomyolfunit méll recagniventhaofa t‘;h&heaﬁ’em taoohdowenbipesibd anay ber eof . . A
e el e R e e A
zupj e’ ZU| cabln siaherdudhtsiad ik @aa,m]ﬁaﬂesﬂfﬁals&uedtﬁaukml) @alGal cal ca] ca]
ca] ca] c™aU] caU] cal] cal ca] cal| ca] CRa] caJca
place the food product in the oven unul the oven e1ther warms up or cools down
to the pre-set temperature. When the pre-set temperature has been reached, or
almost reached, the control unit will then display the temperature and indicate
20  thatit is ready to have food placed in the cooking chamber.
Regardless of the selected “Turbocook” option, the control unit will
require input from the user as to the total cooking time. The duration of stages
in the cooking cycle (according to the generic cooking formulas) are calculated
as percentages of the total cooking time set by the user. It will be noted that each
25 cooking cycle (the amount of time necessary to cook a food product) is divided
into at least one and potentially an infinite number of cook stages.
The use of staged inquiries through drop-down screens and menus in

a computer is well-known and hence need not be set forth herein in further detail.
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8"r.

[ 1 gi uy#syt ni d_ZU] ca] ca] ca] ca] cal] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

a] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! R@DOro{ nl1G} xsanluW 2002] ca] c

"a] ca] ca] cal ca ca] ca] ca] ca] ca] cal] ca] cal] caU] cal] ca] ca]P }u 4]7ca] cal ca

] ca] c"a] ca] P% #pda] cajca B 5987251

Alll&"q "af#tc###SSEr $$BR&( () ~ytoj e [V]] ca] ca] ca] ca] ca] ca]ca]ca]calc

a] ca] ca] ca] ca] cal] ca] caU] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
| **********7++

)|)o) - .3/ y000*1{ 112 2223~yt oj e [ URka] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal caug caj caLtJi] ca] cal) ca] ca] cal]‘ca] cal! 333

3, 35393G33. 455Y6V 6 60Ty ts 8gaty: other features, the control unit 250 preheats the

o S NS e

<) =>>?84 efRld#Bdut errainateXifer 4 244 dieakeenl, ca) cal cal ca
] ca] ca] ca] ca] caU] caU] caU cal] ca] ca] ca] ca] ca] ca]ca] calca]c c]nca] cal calca]ca]c
aU] cal] ca vailable cook programs are grouped by profiles, each profile

H LITJ)Kn L C al caj ca] ca
caj ca] %:a] %&ﬁ% %Caﬁﬂéﬁo i al ca {Wﬂﬁ}&%@{ﬁw%ﬁ ga} ca} ca} ca}
ca] ca] ca] aghrticular food product Each proﬁle contains a number of stages or events in
SS9TTTV\7I'c T~TTT zYYZ0Z XS rrhb\ Vj cal] ca] ca
U] ca] ca] c king cygle asarea%ﬁ ‘}eéé"%'&]‘éb r(?ﬁl] A E&\‘]@ﬂ?}’gaﬂlﬂ caU]U] c!aU]
ca] cal ca ﬁﬁ'l e percentage of maximum cagacuy for the blower assembly

/1>]]1]107~ | aaaObHbbbbBccc&dde/ e2e>eJeXe] eeUf f hzt ni d fIJ] ca] ca] ca] ca] cay
cal] caU] ca]agae.t]'ma]lea]leg]m] mpwq:lyafpc@p@p@gﬁca@@aydzegly,aﬂmgmhca] ca] ca] ca]

20 ooty b6t Brpeliiaes BERRS) ey oLt BRSRd Ut BROG BRI 58] 50y Ca car

ca] ca] ca] seifgbeaine ahdAinCthk @adecdf baking and roasting, upon the user setting of
AssssLt uubvvvvvvwwwkwwwx VxxOyyyzDzzz{|} ~~}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca}f@él]%%l]lﬁ%ﬁ‘%‘ﬁﬂ] -ca] ca] ca] caU] cal] cal] ca] calj] ca] ca] ca] ca] ca] ca] ca] ca]
I ~M>=fO-r6

S/i%)igm d_zy ca] ca ‘c%°é‘5 2%fg%eC1 ca é‘é e ]emzﬂeca ca ca S‘é]ﬂé% ca Tca] cal] cal] ca

] ca] ca] cathaksproatist ajfoed p mai]mta]mm]m]wastage M\genthﬂ'uhel:@mg lepdli d_ZU] c] ca]
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weight of the food product actually being cooked from the theoretical norm upon
which the cook settings are based. On the other hand, the custom finishing may
simply be required because of individual preferences -- e.g., a gi';ren user’s
preference for heavily browned food products, for extremely hot food products,
or even extremely hot and heavily browned food products.

A wide variety of different means may be emplbyed to achieve the
custom finishing. In the preferred embodiment, once the cooking according to
the generic cook program profile has been completed, the user may be asked
whether additional heating, additional browning, or both are desired. For
example, an appropriate message may be displayed on the LED screen 202, with
the user being able to select more browning or more heating, or both, simply by
appropriate touches on a touch-sensitive screen 204. In a somewhat simplified
version, there may be rotary knobs which the user can rotate to communicate the
same information, or even pushbuttons with each actuation of a pushbutton being
used to increase the amount of additional browning or the amount of additional
heating.

The basis for the increase in browning time or cooking (heating)
time is preferably in terms of the blower capacity or microwave capacity of the
oven. Thus, more browning can be achieved by adding hot air in fixed
increments of the blower capacity (e.g., 20%, 40%, 60%, 80%, etc.) for a
predetermined time. Similarly, more heating can be achieved by adding
increments of the microwave capacity (e.g., 33%, 50%, 100%, etc.) for a
predetermined time. For particular applications, it may be desirable for the user
to have the option of setting the temperature of the additional hot air to be used,
if it is to be varied from the initial hot air temperature initially designated by the
user. Also in particular applications, it may be desirable for the user to have the
option of setting the time during which the additional hot air or microwave

cooking will be performed. It will be appreciated that a modification of the hot
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capacity utilized to supply it. The ability of the oven to enable separate

modification of the thermal energy and microwave energy enables a broad range
of user preferences to be accommodated, as well as a wide variety in the size of
the food product(s) to be cooked. The versatility of the oven according to the
10  present invention is therefore not found in prior art commercial ovens which
enable the cooking cycle--with its predetermined settings for thermal energy and
microwave energy--to simply be extended for a given period of time (e.g., in
either absolute terms or as or a percentage of the last cooking event), rather than
enabling separate and independent control of the heating and browning functions
15 asin the present invention.

The “custom finishing” operation described hereinabove refers to
adjustments that are made by a user to an already cooked food product (i.e., one
which has already undergone a completed cooking cycle as determined by the
appropriate generic cook formula) but does not address the cooking of a food

20 product which is to be cooked with less than the amount of heating and/or
browning specified by the generic cook formula. To this end, the control unit 250
may be programmed to advise the user when the cooking cycle is partially
complete (e.g. 75% of the way through the total cook time) and then provide the
user with the option of determining by inspection the state of the food product in

25  the oven (by pausing the cooking cycle) and adjusting independently for less
browning through the remainder of the cooking cycle, less heating through the
remainder of the cooking cycle, or both, through an interface system similar to
that used in the “custom finishing” operation. Depending upon the particular
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generic cooking profile resulting from the use of the generic cooking formula plus

the “custom cooking” and “custom finishing” operations (or at least the “custom
cooking” operation) so that it may be used again if the modified cooking profile
10 produced a satisfactory product. To this end, the control unit can add an entry
which contains the parameters for the modified cook to the “My Recipes” memory
of the oven.

Referring now to FIGS. 6a and 7a, therein illustrated are specimen
displays for communicating to the user the option for custom finishing and
15  custom cooking, respectively. While the displays are illustrated as being vertical
bar charts, clearly other configurations (such as cones) may be utilized. In the
initial custom finishing display illustrated in FIG. 6a, both bars are initially set at
0%. FIGS. 6b and 6c represent different alternative selections which may be
made by a user in order to provide custom finishing. FIG. 6¢, in particular, shows
20 thatsubstantally more “finish off” is preferred and, in particular, that the cooking
(heating) is to be maximized (at 100%) and the amount of additional browning
desired is approximately 80%. If still further finish off is desired, once the
additional cooking has been completed, the initial display of FIG. 6a may be
provided once again to enable the user to select even further finish off by more

25 hot air, more microwave, or both.
FIGS. 7b -7cillustrate possible user settings for custom cooking. As
previously described, at approximately 75% of the way through the cooking cycle,
the oven displays a message to the user to check the food product. At this point
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cooking through the remainder of the cooking cycle, the user might choose
settings as represented in FIG 7b. FIG. 7b depicts the settings wherein the user
has adjusted the remaining cooking by reducing the hot air to energy
approximately 80% and also reducing the amount of microwave energy to
10  approximately 50%. By way of example, the user could have alternatively
adjusted the cooking paradigm as depicted in FIG.7c wherein the further amount
of hot air has been reduced to approximately 20% and the further amount of
microwave energy has been reduced to zero. FIG. 7c therefore depicts a scenario
wherein no more cooking will occur by microwaves and only a little more
15 browning will occur for the remainder of the already set cooking time.

As earlier noted, depending upon the programming of the control
unit, the additional browning or cooking (heating), through the remainder of the
cooking cycle, may be in terms of a fixed period of time, a percentage of the total
cook time, a percentage of the cook time in the last stage of the generic cooking

20 formula, the percentage of blower capacity or magnetron capacity, or the like.

While the cooking chamber 16 is illustrated as being box-like, and,
more particularly a rectangular parallelepiped (i.e., having a rectangular cross-
section), preferably the cooking chamber of cooking cavity has a configuration
which s either cylindrical or conical. A box-like cavity creates non-uniform cavity

25 heating as a result of the corners creating asymmetric heating conditions. Thus
in a convection oven, the corners create zones within the cavity which may be
characterized either as low airfiow zone or excess airflow zones. In the low

airflow zones the hot air tends to stagnate with the results that the food product
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—kwl yd EYN%afﬂes and the like. However, the changes affected by these means tend to be

very food product specific and do not represent a soludon for all cooking

conditions. In a similar manner, in a microwave oven the microwave energy

distribution is affected by the corner boundary conditions, thereby resulting in hot

spots and cold spots within the cavity. Oven designs have been implemented in

10 the prior art to eliminate the impact of cavity corners and their affect on the

microwave energy distribution, e.g., designs using mode stirrers, rotating platters

and the like. However, none of these design changes restores a uniform
microwave energy field in a box-like cavity.

Accordingly, in a preferred embodiment of the present invention the

15 oven has a cylindrical or conical cavity 16 which is in effect cornerless, thereby

eliminating the corner boundary conditions that result in a non-uniform energy

transfer (whether it be hot air or microwave energy). The cylindrical or conical

cooking chamber produces a uniform cook which is relatively insensitive to the
particular food product type being cooked.

20 While the conduit 20 has been described herein and above as a

separate physical entity from the cooking chamber 16, those skilled in the oven

art will recognize that, at various points within the oven, the cooking chamber 16

and the conduit means 20 may share a common wall, thereby to enable a more

compact and less expensive oven. On the other hand, where the temperature

25  difference between the airflow in the conduit means 20 and the airflow in the

cooking chamber 16 is so extreme that the cooking of the food product in the

cooking chamber would be adversely affected thereby, the adjacent wall portions
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like combustible material. From an overall operating energy cost stand point, the
natural gas or similar gas fuel is the preferred energy source. In addition, for
those residential installation where electric service to the kitchen is inadequate
for powering all aspects of the oven (that is, both the microwave and convector

10 thermal heating), a natural gas or propane fueled heating system may be an
option.

Clearly the natural gas fired convective heating subsystem must be
capable of providing rapid heating while also being suitable for a microwave
environment. Preferably the natural gas fired convective heating subsystem

15 further minimizes or eliminates contacts of the products of combustion (of the
natural gas) with food products. For example, when the products of natural gas
combustion contact certain meats, a surface pinkness or pink discoloration may
be observed in the cooked meat and may be misinterpreted by consumers as an
offensive level of undercooking. It is believed that the products of combustion

20 (i.e., carbon monoxide and nitric oxide) react with the myoglobin in the meat to
create the pink surface condition.

Accordingly, an indirect fired convective system, wherein the
combustion products do not contact the food product, is preferred for its high
speed and high quality cooking, over a direct fired system, wherein the

25 combustion products transfer their heat directly to the food product. In the
indirect fired conductive system, heat from the combustion products is transferred
via heat exchanger elements to the oven airflow, thereby isolating the products

of combustion from the cooking cavity and eliminating several issues associated
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a fully premixed powered combustion system, including a thin walled stainless

steel heat exchanger, is preferred.
In order to provide a more compact oven suitable for residential use,
10  the commercial oven described in the TurboChef Patents has been modified as
follows:

1. A separate and distinct plenum/reservoir containing a high
mass heat exchanger has been eliminated so that the conduit means
now serve the function of the plenum, and the heat or thermal

15 energy reservoir within the plenum has been replaced by an electric
heating element located within the conduit means for directly
heating the air passing thereby “on the fly”;

2. The platter having a large central aperture through which air
passes out of the cooking chamber has been replaced by a platter

20 having a substantially uniform pattern of smaller apertures which
achieve substantially the same “shroud” effect for economical and
rapid cooking of the food product; and

3. To enable a better fit of the blower, magnetron and catalytic
converter within the available space, the blower motor may be

25 separated from the blower wheel and connected thereto by a
flexible drive belt, the magnetron may be rotated and connected to
a shorter, vertical circular launcher by a two-part waveguide
system, and additional catalytic converter material may be coated
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exclusively in a ca't'alyﬁc ‘converter.

To summarize, the present invention provides an oven for quick

5  cooking of a food product, wherein the oven is suitable for residential use. In a

preferred embodiment, the oven is sufficiently compact for residential use and

includes user-operable custom cooking means and/or user-operable custom

finishing means. The oven is easy and inexpensive to manufacture, use and
maintain.

10 Now that the preferred embodiments of the present invention have
been shown and described in detail, various modifications and improvements
thereon will become readily apparent to those skilled in the art. Accordingly, the
spirit and scope of the present invention is to be construed broadly and limited
only by the appended claims, and not by the foregoing specification.
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food product at least partially by hot gas flow, comprising:

(A) acompact housing defining a quick-cooking

5  cooking chamber having a top, a bottom and support means therebetween for
receiving a food product for cooking, and conduit means for providing gaseous
communication outside of said cooking chamber, between said chamber
bottom and said chamber top, said conduit means also serving as a hot gas
plenum having a free volume of space less than the free volume of space of

10  said cooking chamber.

(B) associated with said cooking chamber, directing
means for directing the gas from said conduit means onto the food product in
said cooking chamber, and return means to direct the gas from said cooking
chamber into said conduit means;

15 (C) associated with said conduit means, a thermal
energy source for heating gas disposed in said conduit means;

(D) flow means for causing a flow of gas between said
return means and said directing means via said conduit means; and

(E) control means for independently varying at least

20  one of the effective volumetric flow rate of said gas flow into said cooking
chamber and the temperature of said gas flow into said cooking chamber,
without regard to humidity and without human intervention.

2. The oven of Claim 1 additionally comprising:

(A) microwave means for at least partially cooking the

25 food product in said cooking chamber by microwave energy;

(B) user-operable means connected to said control
means for generically’identifying to the control means the food product placed

in said cooking chamber to be cooked; and
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(C) means for translating the user-operable means of

identification into a generic cooking formula specifying cook parameters for all

events in the cooking cycle, including the cook time for each event, the

percentage of the cook time hot gas energy is used, and the percentage of the
5 cook time microwave energy is used.

3. The oven of Claim 1 additionally including a first
temperature sensor disposed in or adjacent said cooking chamber, said control
means being responsive to said first temperature sensor.

4, The oven of Claim 3 additionally including a second

10 temperature sensor disposed in or adjacent said thermal energy source, said
control means being responsive to said second temperature sensor.

5. The oven of Claim 1 further including user-operable
custom finishing means connected to said control means for causing custom
finishing of an already cooked food product to further heat the food product,

15  to further brown the food product, or a combination thereof.

6. The oven of Claim 1 further including user-operable
custom cooking means connected to said control means for causing custom
cooking of an only partially cooked food product by reducing further heating
of the same, reducing further brown of the same, or a combination thereof.

20 7. A compact quick-cooking convection oven for cooking a
food product at least partially by hot gas flow, comprising:

(A) acompact housing defining a quick-cooking
cooking chamber having a top, a bottom and a support therebetween for
receiving a food product for cooking, and a conduit for providing gaseous

25 communication outside of said cooking chamber, between said chamber
bottom and said chamber top, said conduit also serving as a hot gas plenum
having a free volume bf space less than the free volume of space of said

cooking chamber.
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5 (C) associated with said conduit, a thermal energy
source for heating gas disposed in said conduit; '

(D) a blower for causing a flow of gas between said
return and said director via said conduit; and

(E) a control unit for independently varying at least

10  one of the effective volumetric flow rate of said gas flow into said cooking
chamber and the temperature of said gas flow into said cooking chamber,
without regard to humidity and without human intervention.

8. The oven of Claim 7 additionally comprising:

(A) a microwave generator for at least partially cooking

15 the food product in said cooking chamber by microwave energy;

(B) user-operable identifiers connected to said control
unit for generically identifying to said control unit the food product placed in
said cooking chamber to be cooked; and

(C) a translator for translating the user-operable

20 identifiers into a generic cooking formula specifying cook parameters for all
events in the cooking cycle, including the cook time for each event, the
percentage of the cook time hot gas energy is used, and the percentage of the
cook time microwave energy is used.

9. The oven of Claim 7 additionally including a first
25 temperature sensor disposed in or adjacent said cooking chamber, said control

units being responsive to said first temperature sensor.



10! &06G' 1:0% &' ()-'&0G 10% <(<& ()-.10% & ()-,10% & ()-f)"'110% & ()-s' 10% & (
)+ b@=10!'! (14"10%& ()- Y10%&' ()-&$10%& ()-,10% & ()-y 10 10

10" 3G10% & ()-ZPb@ 10! ! (1 4" 10%& () - 8 July 2002
Y10%&' () - &$109&! , 14" 109%& ()-'114"10%& ()-!14"10%&' ()- Normal" "Heading
13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font wf | ' 08~@ VQZ1bOks| "J~6*| % " $&( *;3302468: <>@DFH Q) 3; HS/ ] hAs~Al 9#I #(
rgsTl Q "a#r$(**-y02 3.478;; ?BCDGILLUPRITTX0Z\ /] aBcleUf >ksm nor Lt vwy| r
_ySgs" h{zf ~=" 7Xe, DAOC. | The| oven of | Clan®@ additionally0ineRuligg 8$econd
<=>?@ABCDEFGH6TI mes New,RonmanAri al %)uri er I}{etn/h oot Ent r&/rv\brd cunent

| " #SYR ()tempg;a,tgrfzqg@g@r7glgpgse in or adjacent said thermal energy source, sai

AR I TR g et ()
11. The oven of Claim 7 further including a user-operable
s custom finishing system connected to said control unit for causing custom
finishing of an already cooked food product to further heat the food product,
to further brown the food product, or a combination thereof.
12.  The oven of Claim 7 further including a user-operable
custom cooking system connected to said control unit for causing custom
10  cooking of an only partially cooked food product by reducing further heating

of the same, reducing further browning of the same, or a combination thereof.



