WD 2004/ 005819 PCT/ US2003/ 020857 FOOD WARM NG APPARATUS AND METHOD
Background of the Invention This invention relates generally to ovens and
nore parwoobeoosgiot o an oven for maintaining foods at pPrCanRoB102085%
suitable for serving or even for cooking food. In one enbodinent, this
invention is especially ?Dbut not exclusively) directed to food service
equi pment that uses inf QPeHAWWGhQBPé%TF% ANPnMETHOPood at proper

t enperatures before serving, and even for cooking food. Such technology is
often used in, for exanple, the fast food service industry to heat food.
However, sBatkgepumepnehtthasizeentaiondi sadvant ages. For exanple, short
hol ding tinmes (e.0.,.0ne hour or.less) and rapid. product alit

degradati on of t@?ﬁgﬁii 'Ye?'ﬁjeoréﬁ%]c?‘?%r%%%e%?fﬁﬁi%‘9 ?\é%lﬁ%o"fl%gym?%% hol di ng
appl i cati opsrt ASldi drDpatd Yan &véhefentmd Doch pidDeyicESodeqatre different
amounts of IR energy to be held in optinmumcondition. The quality of the
f ood bei ngt¢eperauEgs etubiabhe | BpHeSParing ¥ RVeR chprer P 1AnkPe®e air
flow in the holdin Vv, i sfur ; % ation,
flavor is |ost ﬂllT%llés? a %@?nsé?ﬁ’e [Iflg%luirr?ﬁt tas%% %?g%ﬁleéglr%dg@g For
exanpl e, chvtckenchraivélperdimdtedryo adinodnskbrercosreequigghent whate t he

breading will becone dry, and greasy. French frie 11 _devel op a dry,
rubbery te‘k?‘iﬁel%gr%? t (FR) | Heateks ta%d“?ﬁét%ltﬁefo‘\é\%i%t%’é%%e ts

crispness. c Jisef4 €EHEHCYe BHEe dYE AL RN, Mdnd NevdieatdbNOcSYKRI LS Fbdd. normally
depend upon the thermal mass of the Tood being cooked so as to provide

rel ativel ySeskentechpelegyires offtemiuserhalni Kol ekamgpbevi the tasthot be
adjusted t ontrol the anpunt of e del i ver t e food and
f%?(%es%%h ? %) ust (=] ljlggti g&?{% hgl-gc%xygvgg, gl.ut:}tiI .

require a spal(% 57 ne® sourte”is in a fixed
posi tion redqaipient ohdHecsdpodipr@dsgdvaric 32 2004F OO 58P/ USROS/ 020857

holding times (e.g., one hour or less) and rapid product

quality degradation often limit the effectiveness of this
technology for holding applications. Additionally,
different food products require different amounts of IR
energy to be held in optimum condition. The quality of the
food being held is affected in large part by the
temperature and the air flow in the holding oven. As the
food loses moisture due to evaporation, flavor is lost.
This affects the texture and taste of the product. For
example, chicken meat fibers will dry out and become tough,
while the breading will become dry and greasy. French
fries will develop a dry, rubbery texture as moisture is
lost and the outer skin loses its crispness.

The frequency and duration of the heating cycles will
normally depend upon the thermal mass of the food being
cooked so as to provide relatively even temperature.
Traditional IR holding devices cannot be adjusted to
control the amount of IR energy delivered to the food and
require a large amount of space since the IR heat source is

in a fixed position relative to the food product.



U S. Patent Nos. 6,175,099, 6,262,394 and 6, 541, 739, assigned to Duke
Manufacturing Co. of St. Louis, Md. and incorporated herein by reference,
are di r ecwecot4mossibol di ng or cooki ng oven which is an iPaprusz@s®ssSDVer
prior designs and which has proven to be successful with various fried

roducts. However, there is_still a need for a technolo t tends the
Iﬁol ding time an@'%uaﬁ)???/mbe‘P%ode]rB%u%?%', 6&%@?£?I§n‘g¥§e¥]gr%§%tts such

as hash brgyesgn&d enshoultd i @snuf Q&L S8ERd ecshiokesy . desprd ! iwd, cimeken and
shrinp. Summary of the Invention Arong the several objects of this

i nventi on WtPrperatend deerdin pryvieferente aner el Hidieed i 50 arldpP ki nDr

hol ding food nger w thout. degradation o he quality of th uct,

i ncl udi ng %JF 0d u@fgn a?/Y%% Vé%%%sjfs Illcjﬁmglé%ﬁésm?%g cg\é%%n%rls%}gﬁe%f&?%bbery,
such as fragd piahohdps osiieten tdrbedseddekefyl antk i o4 65666 ef £hedken; and
the provision_of such an oven which all ows evaporative |osses to be nore
cl osely cOPFPENTRY- t FlWPEREe FovHe gbRl $EILL 13 RRGErEPT dneceotPFent of
the inventj i f S i fopdel bqt ch tray
having o BRE o aaT e o R L R L 2 e B0 L om
wal | to ancsppeially fefedi pgoducopesuthprofhasie browys, Theenvlen i ncl udes a
cabi net hag)ifgg an_interior. The ovendfur:tger 'ncrlfud]gs partitions in the
Cabi net di T HPRG TOREITRE Y | GRLFRTR: aCpTRr a1 199 OF CpArats, SHRaTRmI | y

i sol ated hol di ng conpartnments each adapted for renovably receiving a tray
of a plurality of trays. The oven also has heat sources above respective
trays adapfedmnany ofcERgainventiornit radi ant heat to the food in the trays
to warmthe fo i s f.or. contr ' rati on of

t he heat sour cezgrg?rﬁggghm%d%%?é%% osr:%fgﬁg% h(gj; a{m%%r{e%xf/gljtl%ie&?evrvrp?g?a%re in
each conpandtedt tih@aypbevishokepehdent byerowittch | 24l adapoad Sobddohdinmg t he
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contro food longer witﬁgﬁgLJ§§P§é§€3§§Zaf the quality of the

product, including products having a crust which tends to
become soggy or rubbery, such as fried potato products,
fried chicken, and rotisserie chicken; and the provision of
such an oven which allows evaporative losses to be more
closely controlled to enhance food quality.

In general, one embodiment of the invention is an oven
for transferring heat to food in trays, each tray having a
bottom wall and side and end walls extending up from the
bottom wall to an upper rim defining an open top of the
tray. The oven includes a cabinet having an interior. The
oven further includes partitions in the cabinet dividing
the interior into a plurality of separate, thermally
isolated holding compartments each adapted for removably
receiving a tray of a plurality of trays. The oven also
has heat sources above respective trays adapted for
activation to emit radiant heat to the food in the trays to
warm the food, and a control mechanism for controlling
operation of the heat sources independent of one another
whereby the temperature in each compartment may be

independently controlled. 1In one embodiment, the control



mechani smincludes a tinmer control for setting a duration of holding tine
for each conpartnent independent of the other conpartnents, the duration
of hol di /yot2oemoossiepri sing at |east a duration of heat edThuskaizngoss? me
during which a respective heat source is activated. |In another

enbodi nent, the oven al so_includes a forced a)'%éf mechani sm &mder, t he

contr ol ofm?‘ﬁléa%b%‘frbllm}r\_é@%p?s‘?ﬁ‘f‘%? ‘_El%lil?%}i PO ekl af rOM R ot the
conpar t Tengs. 1, 181 GV OFbt Se 15 Oc S £EL RSN E 01 RadBEReeH Of of COmE ol 1 ng

t he operation of an oven. The oven conprises a cabinet, a plurality of
separate, ¢teenatdypasonents, te ddwgacoopaet neetding time cabmpreisirach
conpartnent_bein adapt ed. f or novably receiving a tray for, containing
food, and®h ﬁ%% tsBu %Ea’éb%geo%el?%%%% t'?/jee&tr?‘%yt o1 %‘f‘ﬁ{?? nﬁhl(?lgdiaaant heat
to the foogebpettevérayat osvardethe dootvadde. neihatbimetudes activating
and deactivating each heat source during_successive duty cycles thereby to
mai ntain  €ReodbBeNt n Bhe YRRt 3 VEC chaphtdeem ERreed A EEtBICHIP B Ry

t enper at ur@né%a dugahi poy o fp%g 0139%81 nﬂeéﬂé@%srﬁaf& QL Y EYEhe

conprising a Ing Tnterva we y a non- heating interval.”In one
enbodi nent fofcédeainvent o onhe t dempaetthemc $ urt her i ncl udes the steps of

pl acing a tray _containing fopd a tenperature above the sel ected hol di ng
tenperature intH'@ %%%%%E?‘?@el%o%%?t CLeRi TR & H“thh?%e()tsheat source in

the conpartgrploeasyi VAL eshdbit Eohi NEr 4ETDRERL Urige | dvdecSRPPASéSEAt COOl S
down to the selected” holding tenperature during a duration of non-heated

hol di ng t¢akinend @hphunelivatehgseprraeact ivermably hksebatedource in the

conpart nent ring i duty c . re 0 i in the. food in
t he corrpa?l??rg%%nﬁtc?rﬁé&g%ﬁée%?séd% h% é{diéﬁg&f%%%’er%%%}trl ec?rg?éﬁ@élg%rg }lf(l) of
heat ed hol diaggtedi fidr temevabherrecdodingni , tide fet hoohtachinegstode@, st eps

of placing a_tray containing food at a tenperature below the selected
hol di ng t eRP@ratBeati sPeres ralipeetd vEsgpective tray for emitting

radiant heat to the food in the tray to warm the food. The
method includes activating and deactivating each heat
source during successive duty cycles thereby to maintain
the food in a respective compartment at a selected holding
temperature for a duration of heated holding time, each
duty cycle comprising a heating interval followed by a non-
heating interval. In one embodiment of the invention, the
method further includes the steps of placing a tray
containing food at a temperature above the selected holding
temperature into a respective compartment, maintaining the
heat source in the compartment deactivated while the
temperature in the compartment cools down to the selected
holding temperature during a duration of non-heated holding
time, and then activating and deactivating the heat source
in the compartment during successive duty cycles thereby to
maintain the food in the compartment at the selected
holding temperature for the duration of heated holding
time. In another embodiment, the method includes the steps
of placing a tray containing food at a temperature below

the selected holding temperature into a respective



WO 2004/ 005819 PCT/ US2003/ 020857 conpartnent, activating the heat source
in the conpartnent to raise the tenperature in the conpartnent to the

sel ect ed wibadi/mgs®enper at ure during a duration of rethecrais2aisngossol di ng
time, and then activating and deactivating the heat source in the
conpartment during successjve duty cycles thereby to maintain the food in

the conpar®SfRRTdicthe 23t B0 HAIQIIMRAT SipErcR U Tt IHPHUH M on of
heated holding {d Mene ANOhhera QRO Bte @orﬁﬂ@rﬂnﬁ%ﬁf‘tﬂ&%ﬂé sireatad to a

met hod of controlling the ‘operation of an oven. The oven conprises a
cabi net, ahqlding i tgmpérampes atuyindier mhldat 1drs o fateet et higz igtshpar t nent s

in the cahinet, each co rt.nent_ being adapte or .remvably .regejving a
tray for brb‘g]n(i]d?%%ﬂn?bo%?éa%}?rheaa‘fbt]%%r%ﬁe% %%‘%\ée%cetsb\g%%% tk{ef g'ilésaﬂadapt ed
for activaddorcd oignilie rashpattigad dwrite sdaaskdivd hiutdy awscles war m t he

food. The nmethod includes setting a selected holding tenperature for each
conpar t menthezgky se® tanaburtdts ofPet HoltdihFIRar fwnteth th&npart ment ,

the durati |- di ng. 11 i SJ i t ding tine.
The et hoc1£ u%%%? ﬁé%rﬁ%gﬁe ctl vda%é]ngfcgrac ?a%%toﬁ%%uﬁjanﬁ
respecti vehodinmg i toime@f heated holding tinme thereby to maintain the food

in a respective conpartnent at the selected hol ding tenperature. The
invention is al¥¥dtect ‘%Jd“%{ht o‘?/érFlb%rﬂﬁ_}‘fesr?WgO%gl%é%%cft%g\ﬁ%ga an
interior firisayAlynt£SEl Midt1e dhavaidy Of dr amsfen anthad garal ity of
covers covering the open tops of the trays. Each cover has a netallic

portion oveTpyises theCalpnet, & rebpertitie of Spparrtovdm e ElY source for

et 10 ¢ AT PRI BRI R e portion we

the food idodperthéenty. bdind eaddptsadref of fdmowabler srderime orcray e 4
for containing food, and heat sources above respective
trays adapted for activation to emit radiant heat to the
food in the trays to warm the food. The method includes
setting a selected holding temperature for each compartment
and setting a duration of holding time for each
compartment, the duration of holding time comprising a
duration of heated holding time. The method further
includes activating each heat source during a respective
duration of heated holding time thereby to maintain the
food in a respective compartment at the selected holding
temperature.

The invention is also directed to an oven comprising a

cabinet having an interior for removably receiving a
plurality of trays, and a plurality of covers covering the
open tops of the trays. Each cover has a metallic portion
overlying the top of a respective tray. The oven has a
source for heating the metallic portion of each cover, and
the metallic portion as thus heated emits radiant heat to
the food in the respective tray to warm the food in the

tray. At least some of the covers have one or more



WO 2004/ 005819 PCT/ US2003/ 020857 openings for venting noi sture from each
tray having such a cover. The invention is also directed to a cover for
coveri ng we 2eg0psgiecei ved in an oven having a heat sour ®@eTIUSR003/020857 Each
tray has a bottomwall and side and end walls extending up fromthe bottom
wal | to an_upper rimdefinin an. open t of the tray. The cover. conprises
a netal | i CPS&RT9% %’fe‘ae%“g%?%% e %8%‘?1 S5 o raé}/t}Faa‘ﬁ/lrf%rsu$}écaeirr€i ng
heat fromddgjheat source and for emtting radiant heat to the food in the
tray to warmit. The cover has one or nore openings in it for venting

moi sture from Thee inegnt Bmeks ob}rtd eerr g diureascavey fber ¢PRIFINg
apparent aq:dre!]}p.lpeaéé'\pé)(ﬁ nfed, ou vé}?rr?aifﬁarfrg%[ -hé%(#T e{ RESed DL, of the

Dr awi ngs I'—“’llg. i's" & Tronteldvation ot arf oven of 1he pT esen I nvention
equi pped VEddh hesdy shaksa fiost t@n erali ngarid adi-de aridiendigvd Ylays, auxiliary
heat sources nmounted above the heat sinks, and netallic covers, for

covering tHE-SRERT (Hhel TP ayse bté‘?trﬁf‘%rﬁat]t]gd:cf rBMUBREY i B4} AF P i s an
enl ar ged ﬁtamlta@ e¥¢ Of hd PRIy T onri i dorRiit s SNOW qxgatga]:[lrfé’

positione n"a respective heat ~ sink belowits cover; Fig. is a

per spect i wakhowlapt ed heatowenkie cdverorard tendf iaryrateafossource; Fig. 4
is a plan of a cover per se: Fig. 5 1is a front rspective view of another
enbodi nentr%cfeJaWQﬁ/elﬁg%tf fﬂ%m ptr}gesel'h%ati rﬁ?elfﬁcf%r?rg(ﬁuf%peed"l 1P conpart ment s
for recei viidi {90 heont b g oY Sin Rtk thrdys o SRGEh onal  Vitew &ver
portion of the oven of Fig. 5 showi ng trays positioned in respective
conmpart merMas ¢Rg W HeR¥S seReRERIS 5iM\G B oy 008N P O AEOG3/ 57

the tray.
Other objects and features will be in part apparent

and in part pointed out hereinafter.

Brief Description of the Drawings

Fig. 1 is a front elevation of an oven of the present
invention equipped with heat sinks for receiving food-
containing trays, auxiliary heat sources mounted above the
heat sinks, and metallic covers for covering the trays (the
trays being omitted from the view);

Fig. 2 is an enlarged sectional view of a portion of
Fig. 1 but showing a tray positioned in a respective heat
sink below its cover;

Fig. 3 is a perspective showing a heat sink, cover and
auxiliary heat source;

Fig. 4 is a plan of a cover per se;

Fig. 5 is a front perspective view of another
embodiment of an oven of the present invention equipped
with compartments for receiving food-containing trays;

Fig. 6 is a sectional view of a portion of the oven of
Fig. 5 showing trays positioned in respective compartments

below heat sources;



Fig. 7 is a sectional view of a portion of the oven simlar to Fig. 6

showi ng trays positioned in respective conpartnents bel ow alternate heat
sour ces; WoOQo040s819a sectional view of a portion of theporars2omsiomgsar to
Fig. 6 showng trays positioned in respective conpartnents bel ow alternate
heat sources; Fi 9 is a sectional view of_a portion of _the oven of Fig.

Fig.
5 showi ng a venlffgat?ohss?s?%?ﬁb‘?n"i‘]nevjcﬁ)'é@fdc%cﬁ‘ﬂ’ﬁfgont%fa ®erbodt nent of

the invention; 144 Oo 119%;.8 @ PREWDPSSt M8, i 0% Of ; ey enbodl gpade Bfe @ tray
used with the oven of Fig. 5; Fig.” 11 i's a schematic di agram of one

enbodi mentcofpartreemE $ opebovw cal tevfathdertersfrd®y: 5; Fig. 12 is a

di agram of a ti VS, 1 erature rve i t I on de operation
of the oven of ng% %;lgﬁgsei%l?%% e %/%seasf%%%é{;%ﬁr%g tgig i?/‘g Ton curve
for the nogtemDIiaopes aFi®n deghewimy itrdyg. pdPit foged 14n i Sedpelitagram of a
time vs. tenperature curve illustrating a different node of operation of
the oven ofomgRptmentsyjelpy alterrate tHeat \BOUFRRR/ source activation curve

for the node Oﬁicgpeéa{éog depi cheth 1 & G 1p roﬂﬁlﬁp‘%d&ﬁ% Pl Sofre

desi gnated by corTesponding reference nunbers 't out t dr awi ngs.
Det ai | ed Deszriptslwowsigtaevénte batrionh Biwtmernt tHhig.oden | desxprdines one

enbodi nent_of _an aven, of the resent invention, generally designated 1,
conpri si ng"@ aréa%'&ﬁ%@”ﬂ%\“ﬁ it atgh? nMtEFF S EY conprising a plurality of

tiers for renovelyy 1@CEEVANGeBspbet Bbd tWidf df ase @dSPdigeneref |y
designated 3, the trays in each tier being disposed side-by-side. As
shown, thet®aenisRd wilkhttle soverrohigpd- tier 5 and a | ower tier 7, each

accommodat i ng 61D 20041 00533, FCH HS200I 2095 ol S e 515 o be

under st ood t hat %%)'e nu
control circuit of the oven of Fig. 5;

Fig. 12 is a diagram of a time vs. temperature curve
illustrating one mode of operation of the oven of Fig. 5;

Fig. 13 is a time vs. heat source activation curve
for the mode of operation depicted in Fig. 12;

Fig. 14 is a diagram of a time vs. temperature curve
illustrating a different mode of operation of the oven of
Fig. 5; and

Fig. 15 is a time vs. heat source activation curve for
the mode of operation depicted in Fig. 14.

Corresponding parts are designated by corresponding

reference numbers throughout the drawings.

Detailed Description of the Preferred Embodiment

Fig. 1 illustrates one embodiment of an oven of the
present invention, generally designated 1, comprising a
cabinet having an interior 12 comprising a plurality of
tiers for removably receiving a plurality of trays, each
generally designated 3, the trays in each tier being
disposed side-by-side. As shown, the oven has two tiers,

an upper tier 5 and a lower tier 7, each accommodating



tiers and the nunber of trays in each tier may vary. The oven 1 has a top
9, bottom 11, sides 13 and 15, and a shelf 17 extending fromone side to
t he ot herwogemessiby m dway of the top and bottom The elhalds2dodoarsd7 top 9
define the upper tier 5; the bottom 11 and shelf 17 define the |lower tier

7. The oven has a front panel 19 and correspandi ng rear panel _(not
shown) eac ’ﬁ%‘?/i'?ﬁa%%eniﬁtgslss%rp%sur? %%ﬂ%g t}fatm MYTRY Rf each tray

3 either ipfOrs UnPUWhO nihiSer esPectdye il &fadH AWiePmdPafary N one
enbodi ment, each tray 3 is generally ™ rectangular in plan, having a bottom

23, opposite sithe awgn sl darh alesdRndt debtAmm anild eidawml 13 &t hl "esi gnat ed

27. Each tray_ i i ed in its respective tier. 5 .7 inthe oven lin a
heat si nk af;% €7 d %ﬁ%glgfg%%ee%&z@g e%e cﬁrheg Slfareorﬁ? rtb}}l ?%h?rear in the
respecti vegéheral Beinmwdy debl the di spasedl bottdms. heptie ssmkl £ or7 beidig
slidably wthdrawn from_ or entered in the heat sink either front or rear

through  tHeP r2sHins - P SPBRF Xl Earh HEatP[HA™ 200 3 c#hest hhade of
al um num cﬁﬁfir%?ﬁ)é eji?»b@é @jhé&otipmﬁ;e absiles st ksneacihdesi gnaled 33
The side walls 33

(Fig. 2). ave outwardly (laterally) extending flanges
35 and ri ms S¥rrespentimy wger rpane he(rmit eshawr)gigssclofhahind | epeyeisngsach

(
heat sink constitutes, a tray-receiyving nenber for. holdi a. . .single tray.
An el ectriTaf r%%ilsri‘%n%aet$ ael‘trn%le 1AIng, G341 - 1% n%*tel'beﬁglrﬁ—a?/i ng a
bott om conpensamd & iCHNEAG NG Fder Rot tomf dherdigat sink and upwardly
extendi ng si de conponents 43 contacting the sides of each heat sink is

provided for hebnionre terebodtent nkeaslt ty I ridy Feneiakin. Each heat sink
20 rnd sesEsL AR ER R SLeRIL B0 FONLES BB AR 1ng
i ndi cat ed el Di-edh edecignadd psveramddrndlwdldrs addch hibeshpadtad) 21 enent s
34. A 47’Ea(’flcr1‘(1a t!.Pa(lj}I/ CiasE eddistgongeecg aitrlljriets7 J}/\e93p2eocot43{\9e05t8ile9r PSC’T/7USi2r(1)0§/1e020857

oven 1 in a heat sink generally designated 29 extending

from front to rear in the respective tier, being slidably

disposed in its heat sink for being slidably withdrawn from

or entered in the heat sink either front or rear through

the respective opening 21. Each heat sink 29, which is

made of aluminum, for example, has a bottom 31 and side

walls each designated 33 (Fig. 2). The side walls 33 have

outwardly (laterally) extending flanges 35 and rims 37

extending up from the outer margins of the flanges. Each

heat sink constitutes a tray-receiving member for holding a

single tray. An electrical resistance heating element

generally designated 39 having a bottom component 41

contacting the bottom of the heat sink and upwardly

extending side components 43 contacting the sides of each

heat sink is provided for heating the heat sink and the

tray 3 therein. Each heat sink 29 and associated heating

element 39 constitutes the primary heating source for

heating the respective tray 3 and its food content. At 45

is indicated an on-off electrical power control for all the

heating elements 34. At 47, are indicated temperature



controls for the heating elenents 39 in the upper and lower tiers. The
bott om conponent 41 of each heating elenent 39 in the upper tier 5 seats
on shel f W@,2064m@5810t t om conponent 41 of each heating elpemars2003920887 t he
| ower tier 7 seats on the bottom 11 of the oven 1. The sides 43 of each

heating etenenblextendcHe heathegf basgest3539f ihheheegpgeti yedheakersi nk
29. Reference may be nmade to U S. Patent Nos. 6,175,099 and 6, 262, 394,

i ncor por at B¥#h8r ei Rhpybeefenepeeponasti ghedl teathkeeabhhngael aPeng 8. of
St. Louis, thefQEEeLUERQ?rSdgéggésoéeéﬁéiﬁgl§9 ' %ggéé&ugéhﬁgnﬁﬂtthe

t
heat sink 29 and socl at ed equl pnen rimary heati sour ces ot her than
the heat s#hksf28achnbdeassngi aledeheasd ninetleaehdgeBottan Pesased @nt hout

departing fromthe scope of this invention. In.the preferred enbodi nent,
eagh trag %ﬁﬁgéoﬁt??anQOQhﬁb?n@vﬁﬂ %utmﬁ?ﬁl?1??%t%?a?%y?aﬂbrﬁﬁ?ﬁﬂn%pper

part 51 w gfemantosrvend! Wpexbepdingl angt§dss i B S8hé Nrebpdbpgveeréang
engagenent with the respective heat sink flange 35. The rimdefines the
open top 32ink 2hHe tRafeBenge coaerbe goade atdyUdesi Banerd B6sis provided for

t he open top ch tray ach,cover havin tallic porkion 57
over | yi ng ?h%Q%b%sgfa?%egf%g%ég foet ?%§P°R%€%g @%E%f?i§%lf§%ef%%§%étalIic
portion 57a6&igA6l €OVEBlkecCRaPLfseSuniggnesal by $orizenial moosstaal |
conprising_a rectangular plate of anodized al um num sheet, for exanple,
havi ng dowhtEFhRen feaRybe EetACLRT| hAli BBt eerRt BeckhtoRarh the deedber eof and

anodi zed npiglk 289483 8ds8X1£PEhNGqh PmeheNgth thereof on each side margin.

The | ower edges of the downturned fl'anges 59 engage the top of the heat
sink flanges 3Bri@ameycheabirgofotheesovehsr 5Ehas/ the kpatedinkdo@ t he

[ 49 of ti t 3. at di st t th i nch
pr ef er abl y*73 GPRAFEF AR BbBH SHEUTRTRCK G BE1 HPetoP et Bt er abl y no

greater thag8pa2boHy BrSR tRe EBEPOTofDERL OPLINEGSisSHCh as indicated at 8
In the preferred embodiment, each tray 3 has a rim 49
having an outwardly (laterally) directed upper part 51 with
a downwardly extending angled lip 53 in sliding sealing
engagement with the respective heat sink flange 35. The
rim defines the open top 32 of the tray 3. A cover
generally designated 55 is provided for the open top of
each tray, each cover having a metallic portion 57
overlying the top of the respective tray. More
specifically, the metallic portion 57 of each cover
comprises a generally horizontal cross wall comprising a
rectangular plate of anodized aluminum sheet, for example,
having downturned flanges such as indicated at 59 at each
side thereof and anodized metal angles 61 extending the
length thereof on each side margin. The lower edges of the
downturned flanges 59 engage the top of the heat sink
flanges 35. One or more of the covers 55 is/are spaced
above the rims 49 of respective trays 3 at a distance no
greater than one inch, more preferably no greater than
about 0.40 inch, and still more preferably no greater than

about 0.30 in. One or more openings such as indicated at



WO 2004/ 005819 PCT/ US2003/ 020857 63 is/are provided in at |east one of the
covers 55 for venting noisture fromeach tray having such an opening or
openi ngs.wbixgo4/sbssbows a cover having si xteen openi ngs ®8T/imzesng@d7i n a
pattern such as illustrated. The nunber and pattern may vary w dely; the

area of the one,opening ] . cover_ havi ng one_openi ng and e_ conbi ned
area of th b%#%gér%‘gecgo*féra%a}ﬁ?%é n‘%?ee ‘?%atﬂ‘eolncé %‘é%l#g? FQr |
pref er abl yd@ssnd hadi aberd 2856 dadine: ML HfiddeseRenad Wpeindg hertray 3

it is covering, nore preferably less than about 5% and even nore
pr ef er abl yoressnghan Hig t Herdedws Thec@trihi Mding esixtden epepardnids3 and t he

specific of o i I over. W de i t type
and- quantTrETed o P PTE R e Fdealfe PERRE stk 'l

ci rcunst aneestetmensy zeawndvipdéIes ntld den apeniing(Se Cenhieg Skvected to
closely control the anount of npisture vented fromthe tra]_y and t hus
optimi ze tFRVEHMAYIHASOIDOPSRITM A0 s IS 137 R P L d®xt ended

period of fidme;n 5391@_&08@%155113\?1@%0105 tﬁaﬁ%xﬁ‘éﬂ&?&ﬂﬁ%':}’s desi gnated 65
for heating the?ood in the respective tray I n addition o the primary

heat sour @rekexpbly hkesesigen iakotieR5%iok tixD areh hehttimg edemeinp 39.
This auxiliary heating, system 65 conprises a heat r 67 f.or_heating
the metal 175 P LTERY 67 B TheTIRpa i VA L RS B IEY ab§ T He Rt al ||
portion i saslaptsd d8d esfrdn maska@drdBatad By thesd oathn M ¢ heher@spective tray

for additional warm ng of the food in the tray_ 3. Each heat source 67,
which is 1Bt taeeay xbeete \ereings 5914 ddiprereei bie RatEl % ¢

heating el gp® r. e. di i s{aﬁ I i i xed to
an interior s%?%%zg%flﬁ% %c\g&eénlpgffglabﬁ& : rhmpilr?l?géﬁ%%% %{e%ti ng
el emrent 6uantitcpnerioad in erthe twray beairdhraneded el edtateedr rigdse st ance

heater el gantené sold %«%/7\, C@{'Flto:{] Coéﬁ)g% ofe St '.:Chg,o is, M ssout'i. The housing

71  conpriSECHLRRFOW patf oft%h e TuH L WMAT (FHafHy a

rectangul afe bt I3, 1 dBSs Dy EMISrSUAh@Samount of moisture
vented from the tray and thus optimize the conditions for
maintaining food quality over an extended period of time.

Each cover 55 is part of a system generally designated

65 for heating the food in the respective tray in addition
to the primary heat source, e.g., the respective heat sink
29 and heating element 39. This auxiliary heating system
65 comprises a heat source 67 for heating the metallic
portion 57 of the respective cover 55 whereby the metallic
portion is adapted to emit radiant heat to the food in the
respective tray for additional warming of the food in the
tray 3. Each heat source 67, which is located over the
respective cover 55, comprises one electric heating element
69 or more disposed in a sheet metal housing 71 affixed to
an interior surface of the oven or cabinet 1. 1In
particular the heating element 69 is a commercial item,
viz., a Chromalox electrical resistance heater element sold
by Carlton Company of St. Louis, Missouri. The housing 71
comprises a shallow pan of sheet metal such as aluminum

having a rectangular bottom 73, sides 75, ends such as



9 WD 2004/ 005819 PCT/ US2003/ 020857 indicated at 77 and fl anges 79
extending out fromthe top of the sides. In one enbodi nent, the heating

el ement 6®ol2oeso0s819t he bottom 73 of the pan extendi ng lpemgishudzseossher eof .
It is suitably connected in an electrical circuit such that it is adapted
to heat the respective cover 55 by heating the  bottom 73 of the pan 71

with attentRhtCer®dsion? orafdatladgesn {heEHRIGHRDOLhel Fo §12° tFeP cover .

Terminal s of ¢he shealing el ement for connection thereof in the aforesaid
circuit are indicated at 81 and 83. The pans 71 are affixed in the oven or
cabi net with thEnbott¢ cemiSd phertac htheare tling ackeinerio ved t hkes epethe ve
cover 55 dista | gs than 2.0 inches and .nore particularly |ess than
Sbout 1.0 PITEHT Th SheSRRtRA e eHeD pho HIE 15 AR Y mackt i
source 67 &@itdelyesSPeedtved coyedin 551 dangesal romddl: SH0-h vwerds,if ofs
exanpl e, and each heat source 67 is operable to heat each cover 55 to a
t enper at urddapiedh Be drertbiie rE@RRRCt FYQE PO t D5 S0 edt g eh¢ ocks for

ocking e CONRTP3 52 Lfle [ OYPN I RI £ LR ShAls o 52 heat

i |l ustrates a second embodiment of an oven hi's 1 nvention, generally
desi gnat edf AdHl, tleonipot istmgofa tlgeneaalty tlectamgert ar Deriixxa kdhapedtloabi net

102. The cabinpet 102 has top 109, a bottom 111, opposite side 113 and
115, & fr o) Chaean (ot AR TATROT Tl T SHOR) . The

cabi net 102; flof i fesr@n: hdd &X4 &Y . at GeNesM |93 deshignat ek 142, .01 removabl y
receiving a plurality of trays, each generally designated 103. The oven
101 has vexffregd pamtihe opieern 2B erb et ZoHilal thedrettorons3 197 sethin t he

Separat e, by ph THRCHLcHATRE T reRSRLs et B 1B de e

under st oodchdhaz . ¢ hendthededndfmoses tpLed i @Ik FDY | 7o athpardbduwons. d26  and

127 (and thus the nunber of conpartnents 128) may, vary.
inch. 1In one embodiment, the power deliveréd by each heat
source 67 to the resgpective cover 55 ranges from 100-500
watts, for example, and each heat source 67 is operable to
heat each cover 55 to a temperature which preferably ranges
from 200° to 500°F. Pivoted locks for locking the covers
55 in the oven 1 are indicated at 85.

Fig. 5 illustrates a second embodiment of an oven of

this invention, generally designated 101, comprising a
generally rectangular or box-shaped cabinet 102. The
cabinet 102 has a top 109, a bottom 111, opposite sides
113 and 115, a front panel 119 and a corresponding rear
panel (not shown). The cabinet 102 defines an interior,
generally designated 112, for removably receiving a
plurality of trays, each generally designated 103. The
oven 101 has vertical partitions 126 and horizontal
partitions 127 within the cabinet 102 dividing the interior
112 thereof into a plurality of separate, thermally
isolated holding compartments 128. It is to be understood
that the number of vertical and horizontal partitions 126

and 127 (and thus the number of compartments 128) may vary.

10



10 WO 2004/ 005819 PCT/ US2003/ 020857 Preferably, the partitions 126 and 127
prevent the transfer of food flavors between the conpartnents 128. The
front panwb 20d@00881d rear panel contain openings, such @sTiusdocated7 at 121,
i n conmuni cation with each conpartnment 128. In one enbodi nent, the
openings 121 in the front panel 119 have correspondi ng openi ngs (not

shown)  f offeteT#P e FRarPpEnef QRN I haANGath’ P herte 195ne5&ends

from frontof Or 6641 £ PAvEPE B¥EReddl RO dmpadani sds {94 renmovably receiving
one of the trays 103 fromeither the front or the back of the oven 101.

The openi ngs 120he afeont zpanébrlk? i adgrexcpanaly dOtain hepenmds or out of
the conpartnent 128. .Preferably. he, conpartnents. 128 d correspondi ng
openi ngs ﬁ%raes a}rrl%h%%rde natselvzeir'al % %m%?l%%%%?t%%s?ac% shown in
Fig. 5, theomyerchasttizee hoigontahbddBfient AnthelpPednings 182,im ni ddl e
tier 134 and a_ lower tier 136. Each tier includes three conpartnments 128,
with each tkenbeeRtepdnet cbhiRRS rePEre PRI R PPeREYI1 0810 tShawrly  be

under st oo ver, e i ers F\HE’%%
conpartnegj?%wér{l@eg%ht%?ge%% vary.élllér)lr{ s%}l%r% %%b}gd‘%ﬂg‘rpﬁs, or iegx%rrpl e, it
may be deséxtadah@s t Droonfront eco timaovenh I dwerhal®@l aarsd nipd eadamredhavi ng
two, three, or nor onpartnents 128. Preferably, the entire cabi net 102
o Tabr| oot @ BIMQHERLY TERCr LI e | GEBNE (M ¢ oo ot e bot tom
111 and t hensi fesnd 16r afide Idaciarss ofha sl 100! | eeasdgdetihgn 10 i nsul ate

the interior 112. The oven 101 includes a control mechanism generally
i ndi cat ed @e 1FDzed ofox ot $ I N9 rREDPFAY ok0 Dfettee Vit o 101 Oy edfer abl vy,

t he cont rq&hgegg&%%%éég {12';\@ an operator input device, which in one

enbodi ment; "conpri ses a ~keypad, indicated by reference 142, and a displ ay,
i ndi cat ed by repesocs£bldA, theo Sohettinvehtys ald®vaidiecoopespddin® | nt eract

with the control nmechanismto contro
openings 121 are arranged in several tiers of compartments.
As shown in Fig. 5, the oven has three horizontal tiers, an
upper tier 132, a middle tier 134 and a lower tier 136.
Each tier includes three compartments 128, with each
compartment accommodating an individual tray 103. It is to
be understood, however, that the number of tiers and the
number of compartments in each tier may vary. In some
embodiments, for example, it may be desirable to configure
the oven 101 to have a single tier having two, three, or
more compartments 128. Preferably, the entire cabinet 102
is fabricated of sheet metal material and a least the top
109, the bottom 111 and the sides 113 and 115 are of a dual
wall construction to insulate the interior 112.

The oven 101 includes a control mechanism, generally
indicated at 140, for controlling operation of the oven
101. Preferably, the control mechanism 140 has an
operator input device, which in one embodiment, comprises a
keypad, indicated by reference 142, and a display,
indicated by reference 144, to selectively allow the
operator to interact with the control mechanism to control

the environment, such as the temperature and/or air flow,

11



the environnent, such as the tenperature and/or air flow, 11 WO 2004/ 005819
PCT/ US2003/ 020857 in each conpartnment 128. The control mechani sm may

i ncl ude wWoO=epzatie keypad for each conpartnment 128. Al PPerrzs@l320851 he
operator input device can include dials, switches and the |like known to

those in the art. For exanple, rotatably nmounted control dials unted on
the front PArcich GPURRFCHGVARt 40 § n Lo RHLHEL TURTRFAGTT S oL ae

user - sel ecd esbpPasid | 16F LR PEIdHdh USRI mdiPU28 0 thAe: Lot aly,
mechani sm 140." The control mechani sm 140 may al so i nclude associ ated

i ndi cat or theymrexatoer shnpwt) deviad oran dmclbple dimlaf swedhen @Bdf a
particul ar_,co 128 e f 1.thin rt t as
whet her t htehe {%ﬁzpéer a %‘”r’rézti‘% }h%é%oln%gﬁfdengn%&l S Eta aecs?es?alree’d etnaf)tzalr—b;jt ure
whet her t heourtosh | doriteo L addl ¢ Mesintd &3 apprdae i rghtorpdrasl exceedetl t he
desired hold time. Further operation of the control mechanism 140 will be
descri bed "BERE FeiRUHY P HYE B idP Shpaiseric S 9ths tray

supports { &4, cdr) Qg Ahgdi ety ddyer dly cdd algtaldy) extending
flanges 144 extending fromthe ‘vertical partitions 126 at opposite sides
of the compzhamisn 1£8. Thee f¢eamyesl erhard sreri4dCaldy sz eihdlorde
supporting a tray 103. at. different el eyvations in the . c artnment 128. In
one enbod%ﬁb%?cfl%/theegc T3 rnt s e 'Ihoi hsg‘oo‘vgn %1191]%%“ dtferent widths
and/ or heiggdsatdr S CHEOsREd Iy 2 Pard Tdarantcsnasndrit e @i enpl at ed

that the tray supports can have other forns, such as grooves or slots in
the verticdre perad tYoHzin 2ehe 1giPadiedds B has W BbdRe respective

conpart nme ]%[;1! i.ant todnt rl%ﬁ{ nts

directed ar\%_:‘gh[t1 e t%ise/esa]%gg&?% %I\él;nm %%éﬁclﬁtaaqqﬁagcﬁét e%e‘%% ac ertaétmsour ce
146 can fuwuctvlstlasr tie foodrairy tieatdowgpasoimeoe: fioy heating the respective
tray

or

approaching or has exceeded the desired hold time. Further
operation of the control mechanism 140 will be described
below.

Referring to Figs. 6-8, each compartment 128 has tray
supports comprising, in one embodiment, inwardly
(laterally) extending flanges 144 extending from the
vertical partitions 126 at opposite sides of the
compartment 128. The flanges 144 are vertically spaced for
supporting a tray 103 at different elevations in the
compartment 128. In one embodiment, the compartments 128
in the oven 101 have different widths and/or heights to
accommodate trays of different sizes. It is contemplated
that the tray supports can have other forms, such as
grooves or slots in the vertical partitions 126.

Heat sources 146 positioned above respective
compartments 128 are adapted to emit radiant heat into the
compartments directed at the trays 103 to warm food
contained therein. Each heat source 146 can function as
the primary heating source for heating the respective tray
103 and cooking its food content or maintaining an already

cooked food near a selected temperature. In the embodiment
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103 and cooking its food content or maintaining an already cooked food
near a selected tenperature. In the enbodinent 12 WO 2004/005819

PCT/ US200800Q808®m3Fs19shown in Fig. 6, the heat source (de®cgrnaeed/oiessr) is a
quartz infrared heat source, but it will be understood that other heat

sources may be used. For exanple, Fig. 7 illustrates_ceranic, infrared heat
sources 14BEPWRAEE Hi98 6| tiRtredlesSowaret HHRBIFRAETH gL B 2heht <2 enbedded

in  magnesiyn-oxi der l4Ply ALLer Sati e fou@ai@a@{hbi nb& q%ﬁ%e%ods%tfzes or

ot her sources may be used. The power delivered y eac eat source 146
ranges frodtlver weent aboutc@® mayl be WO watfey eleznpbd) yFhet ween about 25

and 1500 S referably. bet ween abaut 30 and 100 tts re

oot or abl yE L Es GeRn S PO SR B At e AR Ot . IR C 0

bet ween abpuluOr&es 608s Vet dsce | e HEnE NdNShmRY  eidéddedient source 146
del i vers about 400 watts of gomer. Addi tional neans for heating the oven

101 ot her TagReHbI oxbde ckbcd46 AHrepratiseil v thptegerphriraied rkeat he

Pat ent Nos 6948, Fheb e 5 KA i b 1By ot Wt ETRRGIRLEA B S
rel ati ng tloytdmclcansit usbhore DE6 cedrnges fyqe beafwesmui gt 206 ethd or
heating the trays 103 and, food contai ned therein.qé£ one enbodi nent, a

panel 150 %<0 }dsY2fohed ot TRty REIFHe AP uree Ll ivatt®spect i ve
conpart nentrd28r-4191 y PEVEM n ot a6 LB BI6h thed ¢ s Copt et S dF oMby

contacting the heat sources. In one enbodi nent, the panel 150 is a
t enper ed ghelsweenvalporthals pairdi 150 rvali thtarcthea(gn progrderefenahlie heat

source 146 t.o s_.t hrou into e artent. 128, In this enhodi ment,
Tha o el by PaR ol OUB LA %o SR T Mne afhod fhddlo £fpd Mot

Al t er nat elieat heoupedel 14 e Tivebe fodadi 200 waiwd o€ gdwde. In this latter
enbodi nent, the heat source 146 is used to heat the panel 150, and the
panel t herPidil ioRal HeRANS of YarksathenE diteréen 101 other than heat

sources 146 can be used without departing from the scope of
this invention. Reference may be made to the
aforementioned U.S. Patent Nos. 6,175,099, 6,262,394 and
6,541,739, for further details relating to the construction
of certain types of equipment used for heating the trays
103 and food contained therein.

In one embodiment, a panel 150 is positioned between
each heat source 146 and its respective compartment 128 to
prevent the trays 103 and their contents from contacting
the heat sources. In one embodiment, the panel 150 is a
tempered glass cover that permits radiant energy produced
by the heat source 146 to pass through into the compartment
128. 1In this embodiment, the panel is preferably made from
transparent or semi-transparent glass. Alternately, the
panel 150 can be a radiant metallic plate. In this latter
embodiment, the heat source 146 is used to heat the panel
150, and the panel then radiates heat to warm the contents
of the tray 103. A reflector 152 is positioned above the
heat source 146 to radiate heat down toward the tray 103

below it.
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of the tray 103. A reflector 152 is positioned above the heat source 146
to radiate heat down toward the tray 103 belowit. 13 WO 2004/ 005819

PCT/ US2008008080H3s19Fi g. 9 illustrates an enbodi nent of the/useens/0i®:7 havi ng
a forced air nechanism indicated generally at 154, for delivering
recirculating air into the conpartnents 128. The_ nechani sm 154 conpri ses

lower air ductifig? 160, 1 bbperTaERs FUATIRAUBAC £ e HVEY st 156 t hat
noves air plhrough ftcglgc%&wr RO PSS A Ut d W A fe AUEEY NG 14y, one

node of operation, an system 156 circulates aiT In one direction
al ong a f | Dowr pde i e ioug) hr e drier dwleerirag ra i uiott gg-Heb O; omps 0 iedret € ohgdar t ment s

128 and t hen th%%lgch} t he pper air ducti n]g 162 (fn back %(9 the fan system
The | ower™ &7 rMURATY" 160° COHRYSS The T6tc &t Tai T4 9 Y CHRSHr t nent s
128 t hr ougdy PR tidsy 16ek | oopd ed fdh sfdaan 1566 1t theveonpar t nents 128
bel ow the trays 103. Air flows wup fromthe conpartnents 128 into the upper

ai r ducti nghu®mh tteukpvencant WRer cpiehiditet IsB 3 tdechpin@l s 50 above
the t . td . ' i
- the- appots ri9dk RERISFRIRAE My RRETIG e Mug AL QYIRS Pk MDD The

conpar t mensrse W are ojpissn rnglsorid® & 1w pateh |hwssughucthengl ddlr va e openi ngs

164, and then back to the fan system The nunber a(andlagératt rn of openings
164, 168 iFHEHEI piidd sSLED B FOBRAT T tfhyt <PardR i sy ﬁ%fp%‘fﬁﬂ on the

type of heglpspu e 46 458t dd S LAY timdts 28 @bn ! he dype of food
in the conpartnent. The size and/or speed of the fan system 156 and/or the

nunber, patewsn aind/dict sigel @ edreveyerimysfaszed 168 axsoeithed with each
each tray

commar et R, LAY Pl B W A e A B Uy,
the nunberisgige clpndtspPatheits of24 e lopening (tShaydH4 04168 xan fkowel ect ed
up from the compartments 128 into the upper air ducting 162
through one or more openings 168 in the panels 150 above
the trays 103. 1In a second mode of operation, the fan
system 156 moves air in the opposite direction through the
upper air ducting 162, down into the compartments via
openings 168, into the lower ducting 160 via openings 164,
and then back to the fan system.

The number and pattern of openings 164, 168 in the
panels 150 and floor 166 may vary widely depending on the
type of heat source 146 used in each compartment 128 and
the type of food in the compartment. The size and/or speed
of the fan system 156 and/or the number, pattern and/or
size of the openings 164, 168 associated with each
compartment 128 can be varied to regulate the air flow
around each tray 103 to provide optimum air flow for
different food products. Additionally, the number, size
and/or pattern of the opening(s) 164, 168 can be selected
to closely control the amount of moisture vented from each
compartment 128 and thus optimize the conditions for

maintaining food quality over an extended period of time.

14



to closely control the anpbunt of noisture vented fromeach conpartnent 128
and thus optim ze the conditions for nmaintaining food quality over an
ext ended werneodossioti ne. 14 WO 2004/ 005819 PCT/ US2003/ 0208a782008m2085per duct
heat source 170 and a | ower duct heat source 172 are positioned in the

respective air ducting 162,160 for heating air _flow ng along the sel ected
flow path. TheA%p‘b%Pe%n@uq:Bv@?aEu%‘Puﬁ%%t129)@’%%5‘3 1¥oweq 78ugedi€at he ajr

that flowsgbhroaofys h&&oﬁg@ﬂw@ﬂéé S0 {h@tresoRtt 0Pl byy fhecigod may also
be warnmed by convective eating. The duct heat sources 170, 172 are

commer ci al 1§2, b&@i fabl keat &ng, atr gf lowinonal oxg et ket s¢tatte@sf bownce
heater el enment sald by Carlton any of St.. Louis ouri. .The duct
heat sour cB&" 70?{1197?)‘{%?/1” b%n%s%%e%uc%dhﬁ 3 o%%?r%%%l\qfé’ ng]e%e%eal‘tn t he
conpart mentige 128r Shigh BBowdhehRrdlighi fhé | cdbmperpesat sir €01 Sha®vWw or a | arge

quantity of food is placed in the conpartnents. In one enbodi nent,
t enper at ur @5EPRBELY 1 74he Frgod gyay sybse dae chmeRd i Briafonyest sY¢ ve t her nal

detector t sor n t 0, I [ h r sitioned
in each ofggﬁ%ﬁﬁgbnﬁg? n§%€% @%%Pog |%§t eigg? gﬁ%t?ﬁg %%?@@%%égﬁgge

tenpe{atugevseha?le ﬂﬂgmﬁ;oeige,f@?mmTFIDXOelaetnbmalotesﬁstﬁ@méfn11igh for
exanple, to su an indication 9 e tenperature_ to fhe, display , to
control th%eﬁﬁgfag}%ﬂe%? S?ﬁ% Pance ??ﬁné@é@g?ﬁ ?% Pr ovirdet ¥ ndi cations to
a warni ng Msysé@AM (Nothsheuey hdat sberdLaPer@l Ul 2 hasy exsegsed wesel ected
t hreshol d. The forced air nmechani sm 154 can also provide recirculating air

for forcedaddbtiorpbfhene ipocucededri the tpRMRIRpEcRRR@Nt24285udh as9
LSt o0 PRI o SO a A 8000 5 8 s e b o
associ at edfebd tsicplaged 60n dbe torpeacherdter htdhe étisodtaget of the
inventiOn'tgggéféguiéogéggggst{ngE%%g!rb}Pesééﬁyaéogoégentional
resistive thermal detector type sensors known to those
skilled in the art, may be positioned in each of the
compartments 128 or in the air ducting 162, 160. The
temperature sensors 174 provide feedback to the control
mechanism 140, for example, to supply an indication of the
temperature to the display 144, to control the operation of
the fan system 156, or to provide indications to a warning
system (not shown) that the temperature has exceeded a
selected threshold. The forced air mechanism 154 can also
provide recirculating air for forced cooling of the food
stored in the compartment 128. Fig. 9 illustrates an oven
with a single tier and a single forced air mechanism 154,
but ovens 101 with multiple tiers can have separate fan
systems with associated air ducting 160, 162 for each tier
within the scope of the invention.

The air flow over the food in the tray 103 is
controlled to enable an operator to control the amount of
moisture that evaporates from the food. When the air flow
direction is from the bottom to the top, i.e., from the

lower air ducting 160 through the compartment 128 and into
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controlled to enable an operator to control the anpunt of noisture that
evaporates fromthe food. Wen the air flow direction is fromthe bottom
to the towo 20040058tbromthe |ower air ducting 160 throu@kTiiseocongsart nent
128 and into 15 WD 2004/005819 PCT/ US2003/ 020857 the upper air ducting
162, convection heat |s applied to the food in the tray from bel ow t he
tray, and FRAFraPReF ekt duct g1 fORYEHet trrateRout e eaPRYEAN R e the

Lray 103. @Yo chasging the cidection 18k reid ouap, (i htrdtayenedt om top

to bottom the food can be cooked or held wth a” conbinati on of convecti on
heat and ib$ rapebiédafranrgee coeat rommabeyel4heabony 108, t Bepehll ng on t he
food in t tray,.air. flow can be maintain conti nuously from one

directi ont]&é.‘ék.‘?x%}%y%h? _r%grﬁ%%ﬂ%?n? Top, "1 o%%h@h?tt?%r @g%‘ﬁ hol d
cycle. Aterdatedy, td BotisBclind fdod heamive ddsed abr geI@We1tSiIeda duri ng

t he cook/hold cycle so that air flowis alternately directed fromthe

bot t om andc®meinahion 1o epnYertiepdierodid . infrawrd dnpridi dErectede forced
air mechapj [ [ il t e 6;.ar activated
and is tu?fln%%mo%?évv\ig‘%? htg??ga{ogs%ur%%é%?%@ erg%%a%%%# ﬁgfgﬁi ng now to
Fig. 10, etcdy|rayr 1Bow scgenss ahdintaodngritadnuoupl anfrémvemg a bottom
180, opposite side walls each desjgnated 182, end walls each desi.gnated
184, and FHFpPetPRop® - Asr sFOVRYS e thRYEIBF PRy r’f%lf‘i‘é%ho%%n&)l%? sing a

pai r of | ates)fhyl&xtpath ng Alpsriff-peapted afvscslddi g seal ding
engagenent with the respective support” flanges 144 in a conpartnent. One
or nore opEhtwgsasuedh meversed cditethattheicoch Arel prewebedse ntkat |@b8t one

of the bottom 180 and/or_the side walls 182 .and e I 4 f

al | owi ng aﬁo‘f’ol%i?’@Eﬁ’érf%t?%o%b]ﬁe?%%éttrslé?/ml e%ogtg% aulrlr(?)i é’??f?e ¥ om each

tray. Fi g-tccii@ Shotse af bd@YphodthdY. Sixteedn efiesdigentdddche fhecddtsom 180
e

and each si wall 182 and 8 openings 194 in each end wall 184 arranged in

a mechanism 154 supplies air while the heat sources 146 are
activated and is turned off when the heat sources are
deactivated.

Referring now to Fig. 10, each tray 103 is generally
rectangular in plan, having a bottom 180, opposite side
walls each designated 182, end walls each designated 184,
and an open top. As shown, each tray 103 has a rim 186
comprising a pair of laterally extending lips 190 adapted
for sliding sealing engagement with the respective support
flanges 144 in a compartment. One or more openings such as
indicated at 194 is/are provided in at least one of the
bottom 180 and/or the side walls 182 and end walls 184 for
allowing air to circulate through the tray 103 to vent
moisture from each tray. Fig. 10 shows a tray having
sixteen openings 194 in the bottom 180 and each side wall
182 and 8 openings 194 in each end wall 184 arranged in a
pattern such as illustrated. It is contemplated that the
number, pattern and size of openings 194 may vary widely.
For example, the openings 194 in the tray 103 may be
circular, oval, square or other shape and each opening may

have an area of between about 0.1 and about 1.0 square
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pattern such as illustrated. It is contenplated that the nunber, pattern
and size of openings 194 may vary wdely. For exanple, the openings 194 in
t he tray wO2ommopsd1e circul ar, oval, square or other shape/speh3pas87 openi ng
may have an area of between about 0.1 and about 1.0 square 16 WO

2004/ 005819 PCT/ U 2003/820857 inch. It is desjrable that_the conbined area
of the optRfRys 1947 ndERErEPEy FRat bRt AP LTt 25880 Of the area of the

open top Oéyéﬁﬁn%éay9403inpﬁﬁéeE§§$Yiéeﬁéséh@@anaQQ@&t2§&%aGﬂ & €
preferably 1ess than about 10%thereof. Also, it is contenplated that
di fferent aregsofiosheiopem tepecbvehe 108ayedOhaverefe¢fabpint leastehan of

openings 1 The, C in he I 4 angd/ or ecific
pattern ofgg%%%iggg %ﬁgt%§9?3é§g€%g£%}Yll%%%;%%%%e% |%€ géf %%£§?§€é and
quantity oAl§opditnisheohteaypliSed Windevelfféhentci teayst aoBeswithensi ze and
pattern of the openi 194 can_be selected to closely control the

anount of tﬂ%i%Y%?elgggé%Ya?%ﬂef@%ﬁ#?ﬁ%n¥r%@tﬁﬁﬁn%nﬁftﬁﬂ%nb%$?n}%%'the

condi ti onsrfOr -5Rb Mh&h N RGa S O9E EHA! bhyn ONEE P4 exhE IR npeLhod: picti Me.
The control mechanism 140 is used to selectively control the environnment,

such as t hpateaperaf uwwpenhdd®drinai theftoay 103 eachl conpardepending of t he
oven 101. i1l be .descrijbed re full ereafter he control_nmechani sm
140 conprfﬁ%gégﬂ?t%%$ng?ﬂ%+t%n§Pd§?Qgc Igh%d%¥?%l£o%o ARFBY ST t he
length of the dubyumyehecol, copd Heaé $0Arserddbn bheché espenduyyseycl e”
meaning the ratio of heat source on-tine to heat source on-tinme plus heat

source of fl9¢nganThe sebpcied hechbafshy 12ontses Bheurmapne @f croprocessor
q . . ' e
fhe hear oot BLErgbaRofal QI RERRREPLENS 108 e Sendd) obbRhi2BRLhyT €

schemati ¢ obndipbohs ofionf maitet a enbogi feod gfia hitt pvever ot r ekt endedi t

generally indlcgteg at 196, that is controlled by the control nechani sm
140. perio (@) time.

The control mechanism 140 is used to selectively
control the environment, such as the temperature and/or air
flow, in each compartment 128 of the oven 101. As will be
described more fully hereafter, the control mechanism 140
comprises suitable timer and duty cycle controls to control
the length of the duty cycle of each heat source 146, the
term “duty cycle” meaning the ratio of heat source on-time
to heat source on-time plus heat source off-time. The
control mechanism 140 uses a suitable microprocessor and
appropriate software to control relays 198 (Fig. 11) that
activate the heat sources 146, 170 and 172 and fans 156.

Fig. 11 is a simplified schematic of a portion of one
embodiment of an oven control circuit, generally indicated
at 196, that is controlled by the control mechanism 140.
The circuit 196 operates the heat sources 146 in the
multiple compartments 128 of the oven and the heat sources
170, 172 in the upper and lower ducting 160, 162. In the
embodiment shown, the control mechanism 140 regulates the
heat sources in the oven 101 by energizing conventional

relays 198. It is understood that the control mechanism
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The circuit 196 operates the heat sources 146 in the nultiple conpartnents
128 of the oven and the heat sources 170, 172 in the upper and | ower
ducti ng 1w0,20d6@s581bn t he enbodi nent shown, the control pagasami3sesiz0

regul ates the heat sources in the oven 101 by energi zi ng conventi onal
relays 198. It is understood that the control mechanism 17 WO 2004/ 005819
PCT/ US2003}020837 1R4ePeRAeT e prient s tpicdte TP FRAt 14001946 in

the conpagd ae8s Fagh dhat ¢ h@ﬁ% SO f Ofe &drpart ment
may be ac?ﬂéﬁ%ﬂfg%ilestﬁe correspgﬁﬁfng eat ?%ﬂ%%gafgésanother

conpar t nencomnpantmentli mderkeamtaduatedfwhibe i v | orrerspeadiny heat

Addi ti onal | t he.control. nmechanism 140 may_.i ndependent | erate-t he
dpper ana THHETS BT et LR e 1t ch PRk Hen kT b

oneé or both

heat sour cgst ivateidh 0t paddc tipya thed Opexdd i tion&1d, sughe dhatxof or exanpl e,
the top heat source nag be operated_ in one tier while the bottom heat
source may"@rhapbsBt BHO i PaY aHederRendertly (Rpeiate Kdypawprrer anrd ot preT

sui tabl e [ Vi £, r Qﬁag C

pr ogr amme CSE ?I(l)ér)ét? o%]&?%%éj%e%f&’s o%ﬁe%ﬁ)%gﬁalg%?an %)2 1?4% d;%j %)cgtth vari ous
par anet er shesticdoasced otn exaffipbve, pd e mayiivee nbpdacd i rig reand heudieat ed hol d
time, the total hold tine, the percentage heater on tinme, the tine base of
the' duty et e, EORCXUTRTSr TR PRl e o OGS AT difhetieed 18 oo

t enper at urgpe as; EPreh il | yhadassid hpchdel aWbuASe SHEN, bd "epe ££8Ed 0ln MeChani sm
140 controls operation of the heat sources 146 independent of one anot her

so t ha]t I t henotleempet teur e Unirmch earpad thehton 23 hmey el tatkdependent |y
cont 101 | e TPLER! Lo U0 10 MLk operfi i 8 LEssiod g, mdes. 1o

a first "coor down 4 he™ i ni enperature 0O
pl aced i n phegpamhed Stdhi ghetréhathe theatlesdunsedol 46 NgL T @nped at 12 ecof the

food, as where the food has just been cooked. In this node, the control
adjust various parameters, such as, for example, the
ambient hold time, the heated hold time, the total hold
time, the percentage heater on time, the time base of the
duty cycle, the cook or rethermalization time, and/or the
temperature, as more fully described below. As such, the
control mechanism 140 controls operation of the heat
sources 146 independent of one another so that the
temperature in each compartment 128 may be independently
controlled.

Typically, the oven 101 will operate in at least two
modes. In a first "cool down and hold" mode, the initial
temperature of the food placed in the oven is higher than
the desired holding temperature of the food, as where the
food has just been cooked. 1In this mode, the control
mechanism 140 is operable to maintain the heat source in a
respective compartment 128 deactivated while the food in
the compartment 128 cools down to the selected holding
temperature during a duration of non-heated holding time,
and for then activating and deactivating the heat source
146 in the compartment 128 to maintain the food in the

compartment 128 at or near the selected holding temperature
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mechani sm 140 is operable to maintain the heat source in a respective
conpartnent 128 deactivated while the food in the conpartnent 128 cool s
down to twe »el/®mstied hol ding tenperature during a duraticarusebéosmerssheat ed
hol ding time, and for then activating and deactivating the heat source

146 in the_conpartnent 128 to maintain.the fpod in_ the , t 128 at
or nlear th%ojégge ‘f’é?jth%ﬁlo‘?%gh?%%gr%‘lfi}fl%ng 18 Vb '285\21/%)0%%2%\? Mg 2

PCT/ US2003492888 Thof@F &r duraih&rm®f 1 heayednd@d ditiee tifB:idn a second "heat
up and hold" or "rethermalizing" node, the initial tenperature of the food

pl aced in t¢mpevature obhvere tfred phecerksin dthaioP gl s ehpeeattRa of t he
food, as e b riger I IS ontr ol
mechani sm %) ?ésggxbeeé g%glegﬁog a%%%fgetlf%% ﬁfe:&esoﬂ?%&]e’ i%ém eer%:g'%pﬁrt ment

128 t o rai Se€od hieas evgper ai ¢f £igardted . conpatiiienhodes tite tdentsedect ed
hol di ng tenperature durin a duration of rethermalizing holding, tinme, and

for then WWeFRdRtFRGLANA HeRETIAS neP t Mt herlte s PAUSTIEEhel At | east

one COWarEH@P&o&%&Er@eH@iﬁ@i%tﬁiéé%é N ddfiSe r SOTRAT { B0 128 at the
sel ected holding tenperature for the duration of heated holding tine. It

wi |l be undemsapoudent hbi28tthe tvensdleftdd gholidng thempeealture sdwy g ar
manner w thout departing fromthe scope .the invention. Figs. 12 and 13
illustrate?a u’é?(%hg eO%fP?%e%rbaéfjaﬂ%%ph%f&trﬁ% SV 1T i%ojf he T4 r st (cool
down and hgt€hvae afd Peddt Cvdteing Filge Heat | ddistdat BS6 ai i tiee Vst

tenperature curve for a conplete hold cycle D for one conpartnent 128 of
the oven lbaasanengigompartmenist 3@ ez0 MAInERiR theckexdtivnt@rve for the

heat sour ogoRdl:Oheh D280 cROTDAILLED MUAN, EmBOLELGYE! foD cifbe time

VS. tenperature curve o plots the te rat ood
product asdardtichiofh lnéatedeholdhengkiithed it twel hrbe wndérsinoed st and t hat
thi s ourveggan be different ol eaph., (pe oled opd Profiptafonbsuled i
t he oven 1848 g

without departing from the scope of the invention.

Figs. 12 and 13 illustrate an example of the operation
of the oven 101 in the first (cool down and hold) mode. 1In
particular, Fig. 12 illustrates a time vs. temperature
curve for a complete hold cycle D for one compartment 128
of the oven 101, and Fig. 13 illustrates a time vs.
activation curve for the heat source 146 of that same
compartment during the hold cycle D. The time vs.
temperature curve of Fig. 12 plots the temperature of the
food product as a function of time. One skilled in the art
will understand that this curve can be different for each
type of food product to be held in the oven 101.

In a cool down and hold situation, a food product is
typically cooked, such as by frying, grilling, baking,
etc., until a desired high internal temperature, usually
between about 170 and 210 degrees Fahrenheit (°F), is
achieved. The food product is placed in tray 103 and
inserted into compartment 128 in the oven 101. Using the
keypad 142 or other input device, the operator selects a

desired holding temperature, indicated at T, which will be
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In a cool down and hold situation, a food product is typically cooked,
such as by frying, grilling, baking, etc., until a desired high internal

t enper at uwe,20u8008819y bet ween about 170 and 210 degr ees PEalureoi3@ess(F), is
achi eved. The food product is placed in tray 103 and inserted into

compartmeni 128 in the oven 101. Using the keypad 142 or of her
devi ce, thECBPEr IR SBE eEFUPST2tHEES [ By %%IE?%QP PRApERLtif YlP&ﬁ?é#ed at

T, which wijlche cér%pé(ﬁx%@@é/ Ooﬁ%%é’ﬂix’r{?@&%@@% toperepdan the

tenperature Tc of the food initially placed in the conpartnment. The
hol di ng te@@%xae@r@empesattheed%@rr@@llmmmxm utlee f bpoda it pr e enve he f ood

to preserve__taste earance nd/or oth ood uallty The oper at or
al so sel ect3*5° a7 a%?et ﬁd?%h ?é %%¥al T% | T atof)ls t he
total tinealse é@pdcw éOdLbfatb;Ednd of &dSlt&al HETd 1@ﬂm@n1d merié a regll at a

desired quality level. Aternatively, the control nechanism 140 can be

progr amredok@ EHae @hbso%?aﬁ%?a%e'éﬁ“%ntwe sEPedtis heo thpehotd fHvdR® be

pl aced in c r omatically uses
presel ect egc)i %%t?gggéﬁwé ﬁgtléé‘@e&gfé (? %@gqlatgﬁdﬂé)??lon@éﬁf total hold
time D rrayAL"oapmatsevahy antive emmtnorbbl mecntmanlsre 14@ qeonilosl pfogmnﬂn@ﬁt ed
cool - down such as indjcated n , _during ch.tine the
food produ? TEab THReaPtHALan SEor (MOl HeaT FEE HRT: TS TRhpErSl (e T

Pref erabl yhe dy1ab83t 8 ERDI €ohpdaet et LB, thd€nSAYT GRedKni Smiu @
deactivated state so that the food product nmay cool down nore rqfldly The

food produdttemata¢ablsduses cootsebecte’ et brds hodd thate Breite

reaches th@ ? sired hold tenperature T as illustrated at point A In one

enbodi nent,; "Torced air flow fromthe forced air mechanism 154 (Fig. 9) can

be used to noreThe afuthyickecsaset dhehd Birpeimd ub emayf d@tipt e i ari er nal

temperatur emgieﬁt?ehgfgdtgrﬁgr ei'isgsl ta? égflggség er?orrllokllgated cool-down
time such as indicated at B in Fig. 12, during which time
the food product is allowed to cool to the desired holding
temperature T. Preferably, during the ambient hold time B,
heat source 146 is in a deactivated state so that the food
product may cool down more rapidly. The food product is
allowed to cool for the ambient hold time B until it
reaches the desired hold temperature T as illustrated at
point A. In one embodiment, forced air flow from the
forced air mechanism 154 (Fig. 9) can be used to more
rapidly decrease the temperature. After the internal
temperature of the food decreases to the desired hold
temperature T, the food is held near the desired hold
temperature to preserve food quality for a period of heated
hold time, indicated at C, comprising the remaining
duration of the total hold time (hold cycle) D. During the
heated holding time C, the heat source 146 is operated in
duty cycles to apply heat to the compartment 128.

Additionally, the control mechanism 140 controls the heat

sources 170, 172 and the fan system 156 to maintain the
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tenperature T, the food is held near the desired hold tenperature to
preserve food quality for a period of heated hold tine, indicated at C,
conpri si ngotdersossmi ni ng duration of the total hold timeT(usabd/ioeesst e) D.
During the heated holding tine C, the heat source 146 is operated in duty

cycles to apply heat to the conpartnent 128. Additionally, t contr ol
nmechani sm Jl‘g'ge%%‘#t r%?%dt%%mﬂﬁ%’égpu’é%ﬁ%e%r TRPT 15432 aﬁq*ﬁxs%lf‘r%gf}é?fgyst em 156 to
mai nt ai n t@@mﬁ@rmgg%/@@,ﬁ% A S2003/ 92085 imd N ernal food tenperature

at or near the desired hold enperature T during the heated hold tine C
Referring to FiRefaBrindetheligsold cetheithéat sourressl4®lisactivated and

deactivated in a con duty cycl e, indicat t G

roll ed _seguence,or to
mmintal n CHACCTSRTET B FECTYRTTE SOpAnTen et Hod ciR st iafed  hol di ng
t enper at urgeduelrds hoHUAYL $YEY €143 COAR] ¢$0Sd dat heatt dgnd Mg Mal tie duri ng
which time the heat source 146 is activated foll owed by a non-heating
interval FYRSHCWAE D EFRPeCoTRAREEENE olFE AT deiR t$9ER e The ti ne- base

of the d i i rﬁﬂ!rﬁ“ o) | et . | e of

activati ogﬂcgln %%g%%églt‘%%%fﬁ?he eat&gto%r%% 46((’%a(§O oﬁé@i% Fig. 13. In
one enbodilmeat ing hent éxmeabak edwfindewlidly toyel thds eak tdeupee ced Om tine
of the heat spurce._146 i.e., the duration of, heati i nt erval di.vi ded
by the &I HREDURESS! COREOTET BEy LIRS W AL et G WP bk CR )18 AR ne
the actualt{gaPeratBege Wbhi-fe the GOIPRIaEA . 12Bhe W idd hade | 8ASEhaboUt 15
degrees of the desired tenperature, preferably within at | east about 10

degrees, d@ore prefer@bly Wie htimaboequbrekddgreesomnplel @vare neyele ppef erabl y
IEhLn SDouLs B SeB e oLhe. (BT 5H oL SETALI S J0E obRE e ahsg0l o O
control neghRidg sm 340, IS ushe asmbddimett enthdot tnd + vEseled Biytie diney

cycle G and the percent on time of the heat source 146

(i.e., the duration of heating interval E divided by the

time-base of the duty cycle G expressed as a percent)

maintains the actual temperature within the compartment 128

within at least about 15 degrees of the desired

temperature, preferably within at least about 10 degrees,

more preferably within about 5 degrees, and even more

preferably within about 2 degrees of the desired

temperature.

The operator is able to set various parameters using
the keypad 142 or other input device of the control
mechanism 140, such as the ambient hold time delay B, the
heating interval E, the time-base of the duty cycle G,
and/or total hold time D. These parameters can be selected
by the operator or preset for the type of food product in
the compartment 128 so that the operator need only select
the proper food product. The control mechanism 140 in an
oven 101 having more than one compartment 128 can control
the duty cycle of the heat source 146 in each compartment
to maintain the temperatures in the compartments at

different levels.
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heating interval E, the tinme-base of the duty cycle G and/or total hold

time D. These paraneters can be selected by the operator or preset for the
type of fwocdopwmostiet in the conpartnent 128 so that thecopsea@sorosseed only
select the proper food product. The control nechanism 140 in an oven 101

havi ng nore than one conpartnment 128 can control the duty cycle of the
heat source 146U$hN@atRechAPRRrEmbh? OF CHRFHt BRRUE hdeY&FPer@tures in the

compar t ment,go 2k cofl LLET £0L! YL So1 2nd0,2004 005540 BT KS2003/ 920857

Usi ng the keypad 142 or other 1 nput device, an operator can also control

t he oper atnephafishel$or (Bigai ) hechanieatind (e gfag)spyteastlvatdéng the
fan system 156 or selecting the dipection.of.forced air flow In one
embodi ment S€toF ek af Po 1 bﬁg?Fbﬂ?tﬂé reed &t %g%“ani ™ 184 conveys
convect i veehibadim@n®) I tbntedt Aer CODPAr £ et She 128raéd| €At hedtBahes@wW t he
trays 103 for flowin a generally upward direction toward the trays 103.
AIternatel9§4t%%nV%ﬁ%iF%PV%ﬁtkvgt%ﬁﬁébW@e%krhb%ﬁ?n@h%i?OmPﬁ¥%m?%%S

conpart nmen 1 i o] t a 1 f in a generally
downwar d d??%c%?oﬁé?%ggr é?ﬁ%l€§a§§e qg%}éT%§3fgﬁrs§g %n#%g% can be
oper at ed sgehetdblyhepvang darect sonitowhad ethe htoagd 102. conpartnents 128

in one dirﬁction afd thgn t he dLrection of air flowis reversed to
circulate ALEETRRCETY - t FROUYRRE he EoMpaT Y el sCIBEeY R RRRE1BP 5T t e

di rection. j JsbNghé heokSyPefeAld P5gOifieloddPidns UENLGE Ohet bLaFON 69!
mechani sm 140, the operator is able to select the duration that the fan

syst em 156fefrElout &8 aagenehrblighdewewatpdi raehien 1Pevardr txakp?eEs in
oS oo ShE TRk SO0 SECUAR o S ee ey dndy SoRLIALl 0,
when the hgat s$outLeSuldbedr ehraagh veliedcansarsmeeast ivat £d shen t he heat
sources arg; reseron andtintn Sha%rdec il STV OOV S fVerSed to
circulate heating air through the compartments 128 in the
opposite direction. Using the keypad 142 or other input
device of the control mechanism 140, the operator is able
to select the duration that the fan system 156 circulates
air through the compartments 128. For example, in one
embodiment, the forced air mechanism 154 operates in a
controlled sequence during the duty cycle G such that the
fan system 156 is activated when thevheat sources 146 are
activated and is deactivated when the heat sources are
deactivated. Alternately, the fan system 156 can be
continuously activated for the duration of the total hold
time D or can be activated so that the fan system is on a
desired percentage of the duty cycle G independent of the
heat sources. Preferably, the fan system 156 is activated
a suitable percentage of the time to control the
evaporation of moisture from the food in the compartment
128. The percentage of time the fan system 156 is
activated desirably depends on the type and/or the amount
of food placed in the compartment 128. The percentage of

time the fan system 156 is activated and the direction of
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continuously activated for the duration of the total hold tinme D or can be
activated so that the fan systemis on a desired percentage of the duty

cycle G iwoepenwss® of the heat sources. Preferably, tmreTfiznomsysessm 156 is
activated a suitable percentage of the time to control the evaporation of
nmoi sture fromthe food in the conpartnent 128. The percentage of tine the

fan systerAHSEE I GRN i Rat R T T 4B (LR RIS T (He RYBRE QRO
amount Oft};Id@Q)ﬁ)lP&&fl LR diee COMPatd EiipahdGnedine Per&entage e time the
fan system™56 i1s activated and the di rec%i on eor% 22 WO 2004/ 005e819

PCT/ US200 3132085 reed fomly ceal det seieqmpdyy fdud qperditatr. or preset for
the type of.food product, i n the canpartment 12 o that the .operator need
only sel e&éq%tel%'faglp]éf' ftb}b%l ‘fﬁ%ﬁﬁ‘% poﬁj’trlﬁejtcf%noafl%, 19859 % %osi ti on
of at | easioPngn td avesgdd i Ve cdRSPEGIdMe TN MtvadZBedBy be varied.
Set forth bel ow are exenplary oven settings for particular food products
when the oven iSetopermih NeplowW Are cvieTdAF AV eD|eHvdgs B@thple 1 - Fried
Chi cken N S I e ' = n - erature
(T) = 180 |cne%seé%$%(§/ﬁéc€%ﬁ@%)é@ 1%%&@&2%%&%6%%%& (;q?lrpti me (E)
= 50% Tot atodioldbvin nend Mold Gibde nutes Exanple 2 - Fried Apple Turnover
Ambient hold tinme delay (B) = 25 mnutes Hold tenperature (T) = 200 OF
Time base of duiy.fyele (O F-129 @ecands B t ontime (E) = 40% Tot al
hold tine (D) %ﬂ@m—nm-es—ﬁm%trate an exanple of the
operation of tAwbiowen HOUd i mindedslegon®)(heat up andlRloindnotes

rethermalizing) node. In particular, Fig. 14 ilJustrates a
Hold temperature (T) = 180 °F

Time-base of duty cycle (G) = 120 seconds
Percent on time (E) = 50%
Total hold time (D) = 60 minutes

Example 2 - Fried Apple Turnover

Ambient hold time delay (B) = 25 minutes
Hold temperature (T) = 200 °F

Time base of duty cycle (G) = 120 seconds
Percent on time (E) = 40%

Total hold time (D) = 240 minutes

Figs. 14 and 15 illustrate an example of the operation
of the oven 101 in the second (heat up and hold or
rethermalizing) mode. In particular, Fig. 14 illustrates a
time vs. temperature curve for a complete hold cycle D for
one compartment 128 of the oven 101, and Fig. 15
illustrates a time vs. activation curve for the heat source
146 of that same compartment during the hold cycle D. The
time vs. temperature curve of Fig. 14 plots the temperature
of the food product as a function of time. One skilled in
the art will understand that this curve can be different
for each type of food product to be held in the oven 101.

In this mode, the oven 101 is used to raise the

temperature of a food product to a selected temperature and
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time vs. tenperature curve for a conplete hold cycle D for one conpartnent
128 of the oven 101, and Fig. 15 illustrates a tinme vs. activation curve
for the hwet2eowssie 146 of that sanme conpartnent duri n@ctrhes26slodessycl e D.
The time vs. tenperature curve of Fig. 14 pI ots the tenperature of the
food product. as a function f time. One skill in the art w]l_ understand
t hat thisu]%%ﬂr‘ge}&% CEfédd?lF‘? Hehtat fighe ¢ FRGRE P Ddudt ¥P%e hel d

in the ovefydO0dond AING dOES0E tHEQYEN d01an Sipserh 1 %érﬁﬂ)éf‘atgzﬁb?e Ty

tenperature of a food product to a selected tenperature and
2004/ 005819s Fmiracusizons;/cmzmwcomutmdrret f I pr Clrpexatehe Belmest ed
tenperat ure, 3 cont ai nj n@rafo ecproduct q,( an initi.al

t enper at ur € Ry Er% p‘?a THFTHtDO the C]C%ﬁ)l(:ﬁ nte 4ogt Yerp o 2 TSN may

vary from e falezen. or ueindg gﬂﬁ@tle@ly@@drpmatw Ebﬁl@eﬂnhh@ﬁltt deFiedpviehg Usi ng
t he keypad 142 or ot her i nput _device, the operator selects a desired

hol di ng t cPRRFERW S IGHTF ch d9F 1 FeP ot Ging EW‘{?@JF%% hiehd
te”peraturﬁlTi)be%‘;g agﬁ'&?eoin{@f cﬁ Rmﬂéef natiyely, the
m can e SO t I)

control nechants pr ogr ame e operator'need only
sel ect thedvypeiai dbabtal beold acede i . trmlt@trmiaﬂe’rbnx taimel ¢dret xoht r ol

mechani sm 140 aqumatlca uses presel ected setti s for that type of
food 1 n ettt Hatd € oo e S Te < T i e & the

heat sour cgnil#bsd Redidi Sige thepd eiPefSddirtes e tPrad&®din pEsuct for a
duration of heat-up or rethermalization time, indicated at I, the food

reachi ng téemMpRyYdnerRt tampdikze weentrohtmeghaniem THED Huatosauieal M6 i s t hen
activated a Vv r ssive
duty cycl esg‘%=j I(g)llee(?rgelélin %‘n t%&{#{% ﬁ@a?gn%%rrent&i%' a%ﬁ)t%e sel ected

hol di ng t etges atthiee doritorol hﬁe@hﬁir&id;rﬁ)mst hepetalilbd tolactivecd. tirsef erably,

the duration of the heated holding tine Cincludes jntervals_ of the duty
cycle G mkﬁé‘??ttwlffé%tl%%lﬁ%erﬂﬂ%el@%&?‘%ﬁ%%e i i Ik bPPY E and

product for a duration of heat-up or rethermalization time,
indicated at I, the food reaching the holding temperature T
at time H. The heat source 146 is then activated and
deactivated during the heated holding time C for successive
duty cycles G to maintain the food in the compartment 128
at the selected holding temperature T for the duration the
total hold time D. Preferably, the duration of the heated
holding time C includes intervals of the duty cycle G when
the heat source 146 is activated as indicated by E and
intervals during which the heat source is deactivated as
indicated by F as described above.

Set forth below are exemplary oven settings for
particular food products when the oven is operating in a

heat-up and hold mode.

Example 3 - Diced Frozen Chicken
Rethermalization time (I) = 40 minutes
Hold temperature (T) = 220 °F
Time-base of duty cycle (G) = 180 seconds
Percent on time (E) = 50%

Total hold time (D) = 160 minutes
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intervals during which the heat source is deactivated as indicated by F as
descri bed above. Set forth bel ow are exenplary oven settings for

parti cul awofoedopsioduct s when the oven is operating i n &cthsaeswposand hol d
node. Exanple 3 - Diced Frozen Chicken Rethermalization time (1) = 40
mnutes Hold tenperature(T) = 220 OF Tinme-base of duty cycle (G = 180
seconds Per cerBXaiRte b {F)Refriparafied Beafd BEQe(D) = 160 ninutes 24 WO

2004/ 005819 PCTI{MQ%% i EzTunel - Refriger ag@q“%gg BBQ
Ret hermal i zation time (1) = B%n%nut egl)4HoI d tenperature(T E 210 OF Tinme
base of duty cydle (8mpeddbasetonds Percent on ts = B)F = 30% Total hol d

time(D) = 240 mnutes Wt he heatjng, system of the present _invention and
the capability rj&f““%ﬁ?ﬁ‘%%l?' PheF ¥ HolS i on of iR UrEECIMYin the trays

103, the hol di ngstddp: (4 gjgﬁeffaé)t service cooked foods such as chicken
and french fries is substantially increased, and good texture and taste are
mai nt ai ned. | n Tdtial rlesdctimeMtrol 1ing the rate of24®vaietes on of

noi sture from chi cken, for exanple, precludes drying out and tougheni ng of
the chicken fibghs, @ peocd pgles,dhan eadid Gpfd R becord Mg ol Yarand
greasy. And with respect to french fries, for exanple, developnent of a
dry, rubbethe tespabil By mf sterteroblingtthmevaromaiien ekimel swse

crispness ;s precluded, Vﬂﬁ?l i 4 n e . jnvention
or the prfe]?oe rtg'l g_'ré%\{ﬁ ment | s%“‘% ﬂ%ﬁ%ﬁ% ﬂ]ﬁ‘(%r{@c%%é P‘?"“jﬂ §%‘}l,éé?t he" and
"sai d" ar ecddkendisbd® smen ddadhidiese ad fxoneclorfrise 0§ the el enents.

The terns "conpri sij ngl ,
substantially increased, and good texture and taste are

maintained. In this respect, controlling the rate of
evaporation of moisture from chicken, for example,
precludes drying out and toughening of the chicken fibers
and precludes the breading from becoming dry and greasy.
And with respect to french fries, for example, development
of a dry, rubbery texture as moisture is lost and the outer
skin loses crispness is precluded.

When introducing elements of the present invention or
the preferred embodiment (s) thereof, the articles "a",
"an", "the" and "said" are intended to mean that there are
one or more of the elements. The terms "comprising",
"including" and "having" are intended to be inclusive and
mean that there may be additional elements other than the
listed elements.

In view of the above, it will be seen that the several
objects of the invention are achieved and other
advantageous results attained. As various changes could be
made in the above constructions without departing from the
scope of the invention, it is intended that all matter
contained in the above description or shown in the
accompanying drawings shall be interpreted as illustrative

and not in a limiting sense.
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"including" and "having" are intended to be inclusive and nean that there
may be additional elenents other than the |listed elenents. In view of the
above, itwoi2bé4/dossiseen that the several objects of theprPcmwseaBOR88T €

achi eved and ot her advantageous results attained. As various changes coul d
be made in_the_abgove constructions w thout departing fromthe scope of
the inventWohT ¥ FAIMERNERd that all matter contained in the above
description or shown in the acconpanying drawi ngs shall be interpreted as
illustrative and nDh ¢emiaihatidnngiskensepl@ba W 008/ 90884 9for

PCT/ US2003/ 020857 WHAT IS.CLAINED IS: 1. |n combination wth |urality
of trays fBPIAHET FYHEWEPHT T 0BRCH eBERY t RAYI PRAVA %O%t%t‘t’%HV\%IP‘s ‘gh%e si de

and end wal}§ ex4epsiig RcEA@ThS NG bRELAMNAl bot CoRNWAPPe o &h Mygedi Ni Ng
an open top of the tray, an oven for 5 transferring heat to food in the

trays, saidimvéefinonprasiogenatepbdhethéaialy, aanioveni ber partitions in

the calinet_dividing said interpor . into . a plurality.of separate, thermally
i sol at ?d hof & e]iﬁgr&%%%?{' nERt to% chna%%%ttgxda¥%f ?ge/l v%%‘f’l;g/ receiving a
tray of sebgppleimgity of trays; a plurality of heat sources, at |east one

heat source ei ng positioned above each conpartnent adapted for
activation to edi¢abh@ehantanitd® 23 tREC¥HYE in the trays to 15 warmthe

food; and a control; Frshani smhor-coNLe! ki nm: oRer 218N Rl HNEr 198

sour ces i ndependen one anot her ereby t enperature in e
conpart mend phyrdkityndepesepatsye, com¢rodled. ioldtednhobdingn as set forth
inclaiml wherein said control ngc ani sm coniE){i ses a,tiner_control _for
setti q Compartments each adapte or removably receiving a tray of

said plurality of trays;

a plurality of heat sources, at least one heat source
being positioned above each compartment adapted for
activation to emit radiant heat to the food in the trays to

15 warm the food; and

a control mechanism for controlling operation of the

heat sources independent of one another whereby the

temperature in each compartment may be independently

controlled.

2. A combination as set forth in claim 1 wherein said
control mechanism comprises a timer control for setting a
duration of holding time for each compartment independent
of the other compartments, said duration of holding time
5 comprising at least a duration of heated holding time

during which a respective heat source is activated.

3. A combination as set forth in claim 2 wherein said
duration of holding time comprises the sum of said duration
of heated holding time and a duration of non-heated holding
time during which a respective heat source is not

5 activated.
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duration of holding time for each conpartnent independent of the other
conpartnents, said duration of holding tine 5 conprising at |east a

dur at i on wb desdosgiohol ding time during which a respect ipca/usean3/o3@srce i s
activated. 3. A conbination as set forth in claim2 wherein said duration
of holding tine conprises the sumof said duration of heated holding tine

and a duration pf ngn: E}ﬁg{ di g i ri | td heat
source i s not SQéctinv% ed.r?%%f% %%0%7%0@%&%&]3&%%%?/ &%ﬁgﬁ?féfﬁd

conbi nat i orcmsrektméohimi sm T adpedambherted rncaihtonnd| deechiva s ats

oper abl e t]g activate and d algtivate at Igast one of sajd heat sources
during sucte’eF @ S%Vg 2% hEP BT Fat I ST RS F PO Y a respecti ve
5 conpartnept1 @t ehseLsetes Mol e Hon tenPefddr £n fOrraspse afd on of heated
hol ding time, each duty cycle conprisin a heating interval followed by a
non- he&t i ngeMpREEvent &t A soheriedikwldingdiemrrratyre cfarn® 4 wherein said
control neghani smc Il Ses - CV, co I r r i

Tongt h of GRENHESE o et erg arobHas e AL oY e fdhel Rt b L
forth in cahsadingeietsrsal dfoTDowed| byres hadn sie0oimsg | SieSeavaBnper at ur e
control for selecting the holding tenperature in each conpartnment. 7. A
conbi nati on as set f{o | i rel i rpl i S
operable to dea?:ti vélt(é&pﬁieg%tggc?ﬁ rs%l)gr%yi}e.le:J ﬁlp%}?aiiﬁejacs é)%{r‘le@c%ﬁ%%gﬁne%q%\hi | e

t he t enperabut eobf médiean f erodcompsisels canpatry neynt 1 & codst dolnfdo sai d
selected 5 hol dipg. tenperature durping a duration of non-heated. hol di ng
Cime. and FORCERLRIBG L Fbay | 00 Hhco HooRe | JERT IS LHEREGEL Gbuf IR said at
| east one &papart ment during said successive duty cycles thereby to
maintain the food in the conpartnent at said selected hol ding tenperature

for said 10 durgquﬂ ggmﬁfﬁ%@fggoéglg ttfgg%h in claim 4 wherein said

control mechanism comprises a temperature control for

selecting the holding temperature in each compartment.

7. A combination as set forth in claim 6 wherein said
control mechanism is operable to deactivate the heat source
in at least one compartment while the temperature of the
food in said compartment cools down to said selected

5 holding temperature during a duration of non-heated holding
time, and for then activating and deactivating the heat
source in said at least one compartment during said
successive duty cycles thereby to maintain the food in the
compartment at said selected holding temperature for said

10 duration of heated holding time.

8. A combination as set forth in claim 7 further
comprising a forced air mechanism for delivering cooling
air into the compartments, said control mechanism being
operable to activate the forced air mechanism during said

5 duration of non-heating holding time.

9. A combination as set forth in claim 7 wherein said

control mechanism comprises a timer control for setting a

27



8. A conbination as set forth in claim?7 further conprising a forced air
mechani sm for delivering cooling air into the conpartnents, said control
mechani srwbeoeugposgiper abl e to activate the forced air neecarissm3derssng sai d
5 duration of non-heating holding tine. 9. A conbination as set forth in
claim?7 V\,hgr ein said_ control nmechani smcaonprises a tinmer cont rcg% f or

setting a SYRWSD 0/ BOERIRS PEUSIDD F DD SEPHT R Hon RECRHAE N ti ne

for each coFp@nd Bitiet NASRENAGREnt Of 44 ALt LORSY BRI Sng S@de durati on
of holding tine 5 conprising at |east a duration of heated holding tine

dur i ng 5whi edmpriebpecd t vicdstata sbirateion et theated halling coims nati on as
set forth é@rcl ai nl]ligcvmgei n sali\g ti [Br é:olptrol. IS otgﬁra%alcg for setting a
duration o Jrfb?d‘?’ng ]?i?‘rer%%ﬁsﬁgh?%e UM o 20 Y dufAFon of non-
heated holding time and said duration of said heated 5 holding tine. 11. A
conbi nati on as k@t fRredmpinatzemnds wies ciortisain clonim o? wieeledismis

operable to_activa he heat. s i | east. one c rtnent-to raise
Che. t enperdt i et T (Fafibart nebe il € A SRR H T A Torhr ature 5
during a duwsbding o©fmeetb@sridizd nghdoduh ngf tsamed duechddn dhetomet i vati ng
and de-activating the heat source in said at |east one conpartnent during
sai d succedRitRd iRty elme 13nd R4 AW QR Pk IRRID IS he

conpar sMent a4 3@ dimsel ected holding tenperature for said duration of
heated 10 holding tine. 12. A conbination as set forth in claim1ll wherein
said control nechanism conPri ses a tiner contro] far  setti ng a, duration of

hol ding time cohbri St ngPRINXAEPD BF Fedr R MBI KoY hg"RFHe Ronpri si ng
at |east asdiatéQrol medle £8h Nod Midrdp 1@ Ird igi v €heide rgsPect i ve heat

source is activated. 13. A conbination as set forth in claim12 wherein
source in at least one compartment to raise the temperature

in the compartment to said selected holding temperature

5 during a duration of rethermalizing holding time, and for
then activating and de-activating the heat source in said
at least one compartment during said successive duty cycles
thereby to maintain the food in the compartment at said
selected holding temperature for said duration of heated

10 holding time.

12. A combination as set forth in claim 11 wherein
said control mechanism comprises a timer control for
setting a duration of holding time comprising at least said
duration of holding time comprising at least a duration of

5 heated holding time during which a respective heat source

is activated.

13. A combination as set forth in claim 12 wherein
said timer control is operable for setting a duration of
holding time comprising the sum of said duration of
rethermalizing holding time and said duration of said

5 heated holding time.

14. A combination as set forth in claim 1 further

comprising a forced air mechanism under the control of said
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said timer control is operable for setting a duration of holding tine
conprising the sumof said duration of rethermalizing holding tinme and said
dur ati on wb 2ei/@s81% heated holding time. 14. A conbi nat iPom/E@0@20850rt h i n
claiml further conprising a forced air nechani smunder the control of
said 28 WD 2004{005819 PCT/ 82083{ 020857 ontrol pechani smfor delivering
forced ai rC?RtECt hBechampat Hehtdel iering T i ¥ a5t HRDrth in claim
14 wher ei Ncomgh e hohesd air mechani smconprises lower air ducting for
conveying forced air into the conpartnents at |ocations below the trays in
t he conpart nent 16, A copbination as set farth in claim15 wherein said
forced air rrechgﬁisrﬁc%‘?r’ﬁ?’rgi’él%p%? 85T tﬁ?njgnf‘g]ral‘ﬁo%‘%/e‘%“%e*%rced air
out of thes£PAPEELEBAL §1At méOkRL 1 ONScoRPPVEed NEohd AYSi + Ndhbei kMBS t ment s.
17. A conmbination as set forth in claim16 wherein said forced air

mechani sm ¢RYE¥ING ofprie@satr f it @ yEhensomprrmsnthg atf rledribies sai d upper
and | ower @é O‘gu&g'éngralg.ié @Q@#Qﬁé%?ﬂn%?t et forth in claim1l7 wherein
¥BIe'inarir node

said fan system i s oper 0o circulate air in one
direction along a flow path conprising said |ower air ducting, said

conpartments antsai® cppeinaiion aucisholonil im alakrohe werkeeid
circulate aif4i (o) S| I ti id. f . 9

conbi nat i o%é%% fs]%)?g?%r?%?i#%%?% 8é%ﬁ%€g éjlfiésl:)%vg&%&egjfn%ofu?@es

posi ti onedcomvayihgaftroed afr santd ofipper eompdowwesntas ratdudcangidros heat i ng

air flow ng al on said flow path. 20. A conbination as set forth in claim
19 wher ei naqb%‘é‘?d DNEFJYS R NEHT STPTRATHETcdnpri ses tenperature sensors
in the conpartnents for sensing the tenperatures in the conpartnents, said
control nechani¥m beAngomopenathienias set forth in claim 16 wherein

said forced air mechanism further comprises a fan system

for moving air through said upper and lower air ducting.

18. A combination as set forth in claim 17 wherein
said fan system is operable in a first mode to circulate
air in one direction along a flow path comprising said
lower air ducting, said compartments and said upper air

5 ducting, and in a second mode to circulate air in an

opposite direction along said flow path.

19. A combination as set forth in claim 18 further
comprising heat sources positioned in at least one of said
upper and lower air ducting for heating air flowing along

said flow path.

20. A combination as set forth in claim 19 wherein
said control mechanism further comprises temperature
sensors in the compartments for sensing the temperatures in
the compartments, said control mechanism being operable in

5 response to signals from said temperature sensors to

control the operation of said fan system.

21. A combination as set forth in claim 14 wherein

said forced air is convective heating air.
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5 response to signals fromsaid tenperature sensors to control the
operation of said fan system 21. A conbination as set forth in claim 14
wherei n weixdo4msgied air is convective heating air. 29 WOTAGR¢300@3819

PCT/ US2003/ 020857 22. A conbination as set forth in claim21 wherein said
trays have holes therein for allowing forced air entering the conpartnents

to 1 ow throughy he fol g o ; Shel ebyet eppye, Bl SLUL £ 5 Py h0eeT 000

therein. 23. A conbination as set inc erern sald
source is saiédcteayérbava gobep clhoepeisi igr aal jmaing fofcadesdliheat source,
a halogen infrared heat source, a ceramc iﬂfrared h]]g:at spurce, .and a

resi st ance"BEAEHE ngP el SRR BRATRTRICP i PR oG oS A onbi nat i on

as set forgheidbg! Abiidbte WELSEMrAl f réRashe SEHE OfnSAbfint rays have one or
nore vent holes " openings for venting noisture fromthe tray. 25. A

conbi nati on as in cla m?24 wher di fferent {Lr s have

t forth i
different hole %gttelg:f‘ﬂs‘?m}%?’a%\l%n%? N3ty o’ﬁcl)’g%hsjerf Fo?tR T nVRFEFH 24 wherein

di fferent &4ayshdayes@uféer £at sdndEeSd Z86om 2 - gro@® ndbmgti &ngsaset forth
inclaiml further conprising a panel positioned between a heat source and
its respediayiez chpparreenicabgsowreantn nadlegrasinkraredtireat claim 1

wherein _sgidypartytiops, pLeveRto 10¢ RLADSIEL-OL, To0d £1AY01 Scabhel veen the

conpart nme I nation as set Inclaim erein said heat
sour ce 5conpeatsesg oakementioerebedded ric featesum ebetdat s | ocat ed over said
trays. 30. A conbination as set forth in claim1l wherein the power

delivered by eagh heat é%ﬂ%ﬁte{r&‘i‘%é $EOMSEPON, ¥BLLE 1 dfhefe £ONDL NALI ON

as set forth in claim
least some of said trays have one or more vent holes

openings for venting moisture from the tray.

25. A combination as set forth in claim 24 wherein

different trays have different hole patterns.

26. A combination as set forth in claim 24 wherein

different trays have different hole sizes.

27. A combination as set forth in claim 1 further
comprising a panel positioned between a heat source and its

respective compartment.

28. A combination as set forth in claim 1 wherein
said partitions prevent the transfer of food flavors

between the compartments.

29. A combination as set forth in claim 1 wherein
said heat source comprises one or more electric heating

elements located over said trays.

30. A combination as set forth in claim 1 wherein the
power delivered by each heat source ranges from 40-600

watts.

31. A combination as set forth in claim 1 further

comprising vertically spaced shoulders in each compartment
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conprising vertically spaced shoul ders in each conpartnent 30 WO

2004/ 005819 PCT/ US2003/ 020857 at opposite sides of the conpartnent for
suppor ti /goaoewmygsivat different el evations in the conpaPCmars200382085A
conmbi nation as set forth in claiml wherein said conpartnments have
different widths. 33. A conbipation as set forth in claim1l wherein said

heat sourcds UPPFTEe BLERE Pl TR CRAUBRE TR | FyF THRPRAEEI 21 C®¥ret hod

of controljd r@iff@r&p@r@f\p@t%n@nirpvlﬁ{g cSb L Q¥R conpri sing a cabinet, a
plurality of separate, thermally isolated holding conpartnents in the

cabi net, each conpartnent,K bei ng adapted for repovaply receiving a 5 tray
for containing %%od,Aaﬂﬂ‘%l%%%{g%o?ﬁ c%e%b‘%ﬁ/%t% iR eég%j\c/r[‘ijve‘”}i“?%‘?/l or

em tting rati andomeatthontHendPOd fretdier tyAYeh®, Warm the food, said
met hod conprising activating and deactivati ng each heat source during

successive duty, cycles thereby.to maintain the food in a 1Q respective
conpart ment at 3a3CSeI%c‘f%£b%?%’r% 2P aﬁiﬁ JfIE)réj]aa‘JcﬂHr]at‘?’ - ot heat ed

hol di ng tid@iq aacdt dsbYr&yE| ComSPIaY | S1dtk & heads Nk dmd&rvadt {0y | owed by a
non-heating interval. 35 A nethod as set forth in claim 34 further

conpri si ngedemsitg- t he | ength of the heating interval of a duty cycle. 36.
A nethod as set forth in claim34 further conprising maintaining at |east

two conpartmentss at adhdties@ndf sedectedl ey i desmRet BdnIr &5 . a8 loven et hod
as set forth in claim34 further conprising placing a tray containing food

at a tenpefatdrevernRRBPELF NG et AR Hol (A R Wbk atf eSTRATAEL r espect i ve
o Rt VAL LD B USSR LB o Lhe
each compartment being adapted for removably receiving a
5 tray for containing food, and a heat source above a
respective tray for emitting radiant heat to the food in
the tray to warm the food, said method comprising
activating and deactivating each heat source during
successive duty cycles thereby to maintain the food in a
10 respective compartment at a selected holding temperature
for a duration of heated holding time, each duty cycle

comprising a heating interval followed by a non-heating

interval.

35. A method as set forth in claim 34 further
comprising varying the length of the heating interval of a

duty cycle.

36. A method as set forth in claim 34 further
comprising maintaining at least two compartments at

different selected holding temperatures.

37. A method as set forth in claim 34 further
comprising placing a tray containing food at a temperature
above said selected holding temperature into a respective
compartment, deactivating the heat source in the

5 compartment while the food in the compartment cools down
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WD 2004/ 005819 PCT/ US2003/ 020857 during a duration of non-heated hol di ng
time, and then activating and deactivating the heat source in said at

| east onewoopgnossent during said successive duty cycl eeCTiUsR0BDY0s5D
maintain the food in the conpartnent at said 10 sel ected hol di ng

tenperature for said duration_of heated olding tipme. 38. A nethod as set
forth in P IRBA fMEREOD CRFpRPR T Her trd %%Jr(%i%fgﬁc%ﬁp‘?nga%‘flrtl??ﬁo t he

conpar t menise i $hi 1My £k SRl on A Nan-heal | HGuhed di Rgshideat 39. A
met hod as set forth in claim37 further conprising placing a tray
cont ai ni ngléadid Qe corpperpent edubtiaveakd deetess Bde hdhtdy ngyeksper at ure

into a respecii onpartnent.. activati e source_in

conpart nen@'?e%é%/}g tF%irgell%l T e?rlf‘)%r% %‘?en?n r%'%ec co%%?r?%%%ta% osatég(l?d sel ected
hol di ng t esgbsced ehslldimg Gempepdt@re ofor redherdmtazioy &plkkagedi me, and
then activating and, deactivating the heat source in said at |east one
conpart nen2O R IhgE S8 d successive duty cycles thereby to 10 maintain the
food in the conmpartnent at said selected holding tenperature for said
duration of headed hwlmétigodtasesedOfortireimasl &bm s®t fwrthern claim 34
further conprising setting a duratjon of hoJding tine for each

( g
conpar t menfOTRieH eIt L bYS T oI ot PRt 1 RD ik t TR SRS aF AP/ B 6h of

hol di ng ti & COMPLA 5h NGurh | 82SE £ andhlidd oTnPfhd1 g edi ol ding time during
whi ch a respective heat source 1is activated. 41. ATnethod as set forth in

uration of hewl od hoTeh el 1KTe -2 Hor Ht | SIAGT Rbnt FREHER hol ding. ti me
gg; Bgz\ggg%m 08@@%%1&@15@8& SR Ceohtfa 10Ind BEdd VAt o4l t Shp N AAR4/ 005819
below said selected holding temperature into a respective
compartment, activating the heat source in the compartment
5 to raise the temperature in the compartment to said
selected holding temperature during a duration of
rethermalizing holding time, and then activating and
deactivating the heat source in said at least one
compartment during said successive duty cycles thereby to
10 maintain the food in the compartment at said selected

holding temperature for said duration of heated holding

time.

40. A method as set forth in claim 34 further
comprising setting a duration of holding time for each
compartment independent of the other compartments, said
duration of holding time comprising at least a duration of

5 heated holding time during which a respective heat source

is activated.

41. A method as set forth in claim 40 wherein said
duration of holding time comprises the sum of said duration
of heated holding time and a duration of non-heated holding
time during which a respective heat source is not

5 activated.
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42. A nethod as set forth in claim34 further conprising conveying
convective heating air into the conpartnents. 43. A nethod as set forth in
cl ai m 42 worzmbsnssieonpri si ng conveyi ng sai d convective [peatisag3anessi nto the
conpartments at |ocations belowthe trays for flowin a generally upward
direction toward said trays. 44. A nethod as set forth in claim42 further

COMpri Sing_ CONVEy Moy SALEhGANYECALY el 1110 @idih e Higepgpnpartiments at
| ocati ons above the trays for flowin a generaljfy dovvnvvar% di rection
towar d sai cbriprisingScorveret i dcasveet i forkdat ing | aim 42t d urhder

conprising circulating heating air through the conpartnents in one

di rection %?fﬁp?]ﬁte‘ﬁe?%‘\%ersi ng the direction of air flowto circulate
heating air through the conpartnents in a 5 different direction. 46. A
met hod as set f43th Ametladdn 84 $et tferth conprisimp¥afyrtnigetr he verti cal
position of at least one tray in.a res ecéive conrgartrrent..4g. Ahrret hod of
cont rol | i ntPTHE ST st PO BN Ae AR COEET BV e 2ot | R hgt A2 abitiet, a
plurality @m%@:@tﬂﬁéﬁ@s at ese@t 1 ond s BSR | - digs cosparioRnis an the

cabi net, each conpartment being adapted for renovably receiving a 5 tray

for cont ai $ERREFIDEN, URWRI hedi redlt R st ARFE Fr5Hee¥dX@- trays adapted for
activation to emt radiant heat to the food in the trays to warmthe food,

said nethod comps| simgnetsiedd i &g Sesef@citedihathng 42npertiher e for each
conmpartment; 10 setting a duration_of holding tine for each, conpartnent,
sai d dur atFORPHI S HY dF PigveY hed coRtH | SOTMEE S 1 Rirke 3 oo fa Heat &P notdli ng

tinme; and 0581 (]%52_7 L vatin C at source
during a r%%p%%%@%%ﬁr%i%%ggiﬁﬁsﬁ%l I ngt]faﬁ% ﬁfere ?ﬁt{(;h gi ntain the

generally downward direction toward said trays.

45, A method as set forth in claim 42 further
comprising circulating heating air through the compartments
in one direction and then reversing the direction of air
flow to circulate heating air through the compartments in a

5 different direction.

46. A method as set forth in claim 34 further
comprising varying the vertical position of at least one

tray in a respective compartment.

47. A method of controlling the operation of an oven,
said oven comprising a cabinet, a plurality of separate,
thermally isolated holding compartments in the cabinet,
each compartment being adapted for removably receiving a

5 tray for containing food, and heat sources above respective
trays adapted for activation to emit radiant heat to the
food in the trays to warm the food, said method comprising:

setting a selected holding temperature for each
compartment;
10 setting a duration of holding time for each
compartment, said duration of holding time comprising a

duration of heated holding time; and
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15 food in a respective conpartnent at said selected holding tenperature.
48. A nethod as set forth in claim47 wherein said duration of holding

ti me conpwoestdssosum of said duration of heated hol dipag/uszens/oarsd7 a
duration of non-heated holding tine during which a respective heat source

is not 5 activated, 49, A nmethod as set forth jn claim47 further
conprisi ng pl addfigt R IR LI R hPEIWF AU AL heretRfet 1 ¥Dove said

sel ected holfing,h eoPer tee hd @iy MESRECUheby MR and IBPd in deact i vat i ng
t he heat source in the 5 conpartnment while the tenperature in the

conpadtnenfoedolr a dorspeot ke dosrpactrehthoi i srid espeecited challding a

duration é)f non-heated holding tine, and then activating and deactivating
mperature . . .
the heat soufce in said at | east one conpartnment during successive duty

cycles thereby to 10 maintain the food in the conpartnent at said selected
hol di ng t enper a&%ir e & dretapd avirset ofPwh heat@r 4ol 47 ighexehm s&d A et hod

as set forth jn. im4 C | Si i i o) i iy into
t he conparé%én ls&ll%ﬁ%%%%%%?%t?%%é@n%n&%ea%l ng o%%}élgé‘%%e{.o 1. A
met hod as sethdatdd hdldimg Nt bk fard herdusornusn sohondgh dtednged Hobding
containing food_at a tenperature below said selected holding tenperature
into a respubei WeringipatthehtTeREFVENT MPFAHSHEE sburk@Fin t he
conmpar ghrenf . pyi04ai se the tenperature in the conpartment to said sel ected
hol ding tenperature during a duration of rethernalizing holding tine, and

then activating and _deactiyating the heat, source in said at |east one 34
WO 2004/ 005819 FLT/ LESZB%%?‘E%O%% e"coﬁ%%‘?efil mEhtC R T iy sErEE ek cessi ve duty

cycles theighyri®ind b1BEMGI D tHgy fagtkd hihe cospalt entempe st Wrsel ected
hol di ng tenperature for said duration of heated hol ding
above said selected holding temperature into a respective
compartment, deactivating the heat source in the
5 compartment while the temperature in the compartment cools
down to said selected holding temperature during a duration
of non-heated holding time, and then activating and
deactivating the heat source in said at least one
compartment during successive duty cycles thereby to
10 maintain the food in the compartment at said selected

holding temperature for said duration of heated holding

time.

50. A method as set forth in claim 49 further
comprising delivering cooling air into the compartments

during said duration of non-heating holding time.

51. A method as set forth in claim 50 further
comprising placing a tray containing food at a temperature
below said selected holding temperature into a respective
compartment, activating the heat source in the compartment

5 to raise the temperature in the compartment to said
selected holding temperature during a duration of
rethermalizing holding time, and then activating and

deactivating the heat source in said at least one
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time. 52. In conbination with a plurality of trays for holding warm food,
each tray having a bottomwall and side and end walls extending up from

t he bott owowaddoosgi9an upper rimdefining an open top ofrcThEs20m3a085an oven
for 5 transferring heat to food in the trays, said oven conprising: a
cabi net having an interior for renovably receiving said plurality of
trays: a pfUPRRTTPeRE LeTERe TVRrFHL e Bpe uti%p%y%feﬁh € %’¥ r%/?/s each

cover 1bavifgi G &8k abhé Cr O L1 QNe 0¥ eE bbb hdier dOPsHigasdpspesdive tray; a
source for heating the netallic portion of each cover whereby the netallic

portion i sheldpradtenpemnture afpansai@aduratior dbhdicdted hkok@tp@ctive tray

to warmthe, 15 food in the tray; and one or nobre openings in at |east sone
time. . . .
of the covers "for venting noisture fromeach tray having such a cover.

53. A conbination as set forth in claim52 wherein one or nore of said
covers are in s®alinfcormabration wheh 3 iphuptlitespekttivaysrégs. 54. A

conbi nat i . set th in clai j [ f i . covers
e spacedahaAS wafh Hhod, CRT Sfy IR St oi a0 is S dl o
t han one iatd. end. wél Tondxk hethd Dy asp SEtorh orlidl Hhot todrai wa bR wdedrei uppamne or

nore of said covers, are spaced above_the rins of respective trays by a
di st ance n’él'@r‘é%fje?l?%a?lna%%? PR PL | e 353D 2@’04?‘0’8‘58’%1‘9‘7

PCT/ US2003{ P208Pdr» PRy He£OMDL NBELQN RSLISSlL £OFd N 441§l &F&m 52 wherein said
source conprises one or nore electric heating elenents |ocated over said
covers. S57comprombngati on as set forth in claimb56 wherein each heating

el ement is enclosed in a housing affixed.t o
a cabinet hav1nggan 1nterlof)égk removably receiving

said plurality of trays;

a plurality of covers covering the open tops of the

10 trays, each cover having a metallic portion overlying the
top of a respective tray;

a source for heating the metallic portion of each
cover whereby the metallic portion is adapted to emit
radiant heat to the food in the respective tray to warm the

15 food in the tray; and
one or more openings in at least some of the covers

for venting moisture from each tray having such a cover.

53. A combination as set forth in claim 52 wherein
one or more of said covers are in sealing contact with the

rims of respective trays.

54. A combination as set forth in claim 52 wherein
one or more of said covers are spaced above the rims of

respective trays by a distance no greater than one inch.

55. A combination as set forth in claim 52 wherein
one or more of said covers are spaced above the rims of
respective trays by a distance no greater than about 0.40

in.
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interior surface of the cabinet. 58. A conbination as set forth in claim52
wherein said source is spaced above each cover a distance less than 2.0

i nches. 5&0 og@sbionati on as set forth in claimb52 wher @0T/UKR@MI3M2685Ur ce | S
spaced above each cover a distance less than 1.0 inches. 60. A conbi nation
as set forth in claim52 further conprising a plurality of tray-receiving

menbers in sai cabj £ach bei i i f ing a
single tray. 6(1%’6'A %Rgclsnr%tl on (grg Js%t%%?ﬁ% %fgln%%%%\%heﬁ?%@hgai d
tray-receisaing sonmbes scampr hsat cnaksr eacte heleaigriac Hext oy wal emerrtts si de
wal | s ex;&pdi n’? (ﬁp fromthe bottom wall for receiving a tray therebetween.
62. A conbiHRTOh ALt TOrIN T claim 61 wherein the side walls of each
heat sink have generally horizontal shoul ders for supporting one of said
covers over thesTrayd &3nbimaoidr resg iget aforEh forelnim Tf avmeBZmher ei n

each cover_c rises a nerally horizontal., metal cross | | | egs
ext endi ng %&?}%?%%?%eg%%%% v%? Ierf%fos art n%q‘b%uﬁlt{ég sh ed:”s}:d%farg
respecti vei feat i St durfdes ospacs nshbatavreen the cross wall of the cover and
the bottom wall of the heat sink being not substantially greater than the

hei ght of the tray rgeceived in the heat sink. 36 2004/.005819 .

haT Us2003] 030855 6 Sattemna ta i de APon h AR SR o | e
conbi ned as£pd Sdusee di HrEpfedio@PasudlScovenl £alEstanse | Bsss tftaan 25% of
the area of the open top of the tray it 1is covering. 65. A conbination as
set forth 30 cl2F¥8S2 wherein the conbined areas of said one or nore
openings in a cover is less than 5% of the area of the open top of the
tray it is cove¥ingA combination as set forth in claim 52 wherein

said source is spaced above each cover a distance less than

1.0 inches.

60. A combination as set forth in claim 52 further
comprising a plurality of tray-receiving members in said
cabinet, each being sized and configured for holding a

single tray.

61. A combination as set forth in claim 60 wherein
said tray-receiving members are heat sinks each having a
bottom wall and side walls extending up from the bottom

wall for receiving a tray therebetween.

62. A combination as set forth in claim 61 wherein
the side walls of each heat sink have generally horizontal

shoulders for supporting one of said covers over the tray.

63. A combination as set forth in claim 62 wherein
each cover comprises a generally horizontal metal cross
wall and legs extending down from the cross wall for
bearing on the shoulders of a respective heat sink, the

5 spacing between the cross wall of the cover and the bottom
wall of the heat sink being not substantially greater than

the height of the tray received in the heat sink.
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66. A conbination as set forth in claim52 wherein the conbined areas of
said one or nore openings in a cover is less than 1% of the area of the
open top wh 2bwoosgiay it is covering. 67. A conbinati onpag/seeo3foeessh in
claim52 wherein the heat source is operable to heat each cover to a
tenperature rangi ng from 200-5000 F. 68. A conbination as set forth in

clai m52 wherei Q%Ogh%\a?@ﬁg{%%@i%yea@ds% s34, hﬁgtcf%c&gz t%&aﬁh cover

ranges from 100- cover for covering a tray recelived in an
oven havitige acdrelainsduscead heff esani d eanh ¢r ayotrmvopeEnimdwtimm eerer and

side and end wal I s_extendj ng_up fromthe battom wall to upper. rim
defini ng &t ojp%%st%tba%fg?ﬁegﬁ rrgkﬁ Y °F @b‘?/e‘?p%rbr}b‘?ﬁ’ s?fngt%% t??é?%lltri c wal |
adapt ed to; ovesdeeinde open top of tray for receiving heat from said heat
source and for emtiting radiant heat to the food in the tray to warmit;

and 10 one or e openings in the cover for_venti noi stur.e _fromthe
tray. 70. A COC%$' a _scé?‘ggjorﬁ"}f?rh T & T G%DMI’JEI? ncn"gaa}lrﬁl g#m‘f}éﬁﬁ%nwal I
extends genes abdib Need ZoRd 2d | ¥f WRI4d tdhiee td@Ymora o 294/ DRS8 1&ver

PCT/ US2003/ 020857 said cover further conprising | egs extending down from

the crossiswalé¢ss othauppbref nghe rredvel the tdrepVerP Rerthh B Y rdly. 71, A
cover as sgl é@&éfﬂ@.d aim69 wherein the conbined areas of said one or
nore openings 1s Ss than 25% of the area of the open top of the tray.
72. A cover as set forth in claim71 wherein the conbined areas of said

one or nore opedf ngshiSOTRERATHIN T39SV Wby SFR iR DpBPEIHF of the
tray. 73. MhEONGIbARe§Cird 08 1 1 4h £4 AR 79 WAE L Spdiffhgs in a cover

is less than 1% of the area of the open top of the tray it

is covering.

67. A combination as set forth in claim 52 wherein

the heat source is operable to heat each cover to a

temperature ranging from 200-500° F.

68. A combination as set forth in claim 52 wherein
the power delivered by said heat source to each cover

ranges from 100-500 watts.

69. A cover for covering a tray received in an oven
having a heat source therein, each tray having a bottom
wall and side and end walls extending up from the bottom
wall to an upper rim defining an open top of the tray, said

5 cover comprising:

a metallic wall adapted to overlie the open top of
tray for receiving heat from said heat source and for
emitting radiant heat to the food in the tray to warm it;
and

10 one or more openings in the cover for venting moisture

from the tray.

70. A cover as set forth in claim 69 wherein said

metallic wall extends generally horizontally over the tray,
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conbi ned areas of said one or nore openings is |less than 1% of the area of
the open top of the tray. 38
WO 2004/005819 PCT/US2003/020857

said cover further comprising legs extending down from the
cross wall for supporting the cover in the oven over the

5 tray.

71. A cover as set forth in claim 69 wherein the
combined areas of said one or more openings is less than

25% of the area of the open top of the tray.

72. A cover as set forth in claim 71 wherein the
combined areas of said one or more openings is less than 5%

of the area of the open top of the tray.

73. A cover as set forth in claim 72 wherein the
combined areas of said one or more openings is less than 1%

of the area of the open top of the tray.
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