| MPI NGEMENT/ CONVECTI ONV M CROMAVE OVEN AND METHOD FI ELD OF THE

| NVENTI ON 5This invention relates to new and i nproved cooki ng ovens,
systens, owerroeetdool | ers and net hods concerni ng m cr owaMByS2005/045049
convection and i npi ngenent cooking separately and in various

conbi nati ons asMRINGEMEND{CONYEQTIONMICROVWAVYE O VIEN AND MEDBHRIDNg

ovens in general. 10 BACKGROUND OF THE | NVENTI ON A cooki ng oven
t hat has bot V, | i ngement nodes is shown in U S

Pat ent No. S%QEBéQw%t@top oven with one or nore renovabl e
air inpingenment supply structures. Each air inpingenent 15 supply
structur e%i ncl uded N igpertica relateta g@i@anﬂdiaarwewoak@sdy@aswﬁgﬁw

upper and 'O%n%hfraw}g%ﬂdirﬁ@ﬁqaeéesﬁéerﬁhpyrﬁiefd%aﬁvgéxg@ﬁﬁ%goﬁ%ﬂdai r

i mpi ngenent supply structures are renova I nser he "oven' s
ai r i npi ngenampingepEny ceoking separabaly khdin wariniseonilbnatmyesrast welhas n t he

I npi ngenent node. One. Qr r f tﬂ)ﬁ ai r. | npi.ngenent supply
structures 2(?08&19 Bg&pﬁ%q’}%ﬁgﬁn&eﬁ |088'889§§e%9&%ﬁﬂ?5?‘d food rack for
operation in a convection node. The countertop oven requires n
speci al |y _desi d fqod r s for n air inpingenment supply structures
and up t d0n %&E@%Wﬁ%@?&%&\ﬁﬂTmmertop oven al so uses a fan
di sposed adjacent a side wall of the oven chanber, which increases
the side-to-side Poeagkingevastthehbasbelh.copsedionmskl inpingementmederis
both a m cf OURKEnTRUES 3PSheANNDIBISABTRMs IBGATt o BIM WA Jer Faket

No. 5, 254,823 as an oven as a'rather Targe 'preheate
reservoir (atreiesasble@l ippingisierdcupplytstrutauces.i Eatleair impitgement

transfer .o ambient ajr in.,a plenum, ver, such an .30 oven s

qui te heddy SHEPESHEMES IR & SRgP bRl Reg radk wdhnsRd Hapuen
preheat tine yppef ang ichadrablaghtse it-rrpiﬁdq@mé_m alfFoRning Walls. am@ ool i ng of
the oven's exterior surfaces can be difficult and energy inefficient.

The oven usedMPIRGEREEHBURPIYBHUEERG aretrepoyably irsesiedinty thesiven'g air

hanmber. Thi i ' : . but t
tC hg sietrzles olr%m@%#ggggpe@gﬁggb?ﬁ%&%éﬁﬁ%ﬁ% ffze)gteg%%h?ﬁg? %hr?prnggfrent
jets is | ost impimgettent hodeO MD67 0OESORECEIUBRITRNRIEGUDPiygiiucras nt

L e aces 207 aap i hibyBl MebpoaR oY o s Her B PRI E Dot ¢ om
of the cooki rgneéatizaenodd hThe cocteiidp oven feuires M spceimlvelesipledfdod
racks for n air impingement supply structures and up to n standard food

racks. The countertop oven also uses a fan disposed adjacent a side wall
of the oven chamber, which increases the side-to-side footprint of the oven.
25
A cooking oven that has both a microwave mode and an
impingement mode is shown in U.S. Patent No. 5,254,823 as an oven that
has a rather large preheated thermal reservoir (at least 60 pounds) so as to
facilitate rapid heat transfer to ambient airin a plem.im. However, such an
30 ovenis quite heavy and cumbersome for many applications. Moreover, the
preheat time is considerable (up to two or more hours) and cooling of the
oven's exterior surfaces can be difficult and energy inefficient. The oven
uses impingement air from a top of the oven's cooking chamber. This will
brown or crisp the top of a food product but not the sides or bottom
35 because the browning effect of the impingement jets is lost when the
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as the bottom of the food product is exposed to direct mcrowave
energy 5 and the top of the food is exposed to indirect m crowave
ener gy. I\/bwmﬁmgagof; netal pans are used, bottom feed nEENEOERI5049
energy results in a |large anount of reflected m crowave energy to the
bott om f eed apmrrtgﬂnmnt\;étsmergem toynsa Blenbél or aredeftectédifronsefan |ife

of the nmagnetron 10T, ere a need for an gven that ca f ood
o th i Or SwenAbaaTisr SUTAcHRy Tk REdtT s P Sineld TRCTEUAYE ehetel g mio the

There is a nQﬁﬁtohpéftﬁefﬂo%km@%h@nmé?nmﬁ%smﬁMn%v@ﬁhﬂbmﬂé% daoknhg
i mproved useful life of the magnetrons. 15 There is a further

need for a | iagthekheitgm ofdhedoachprodHelis £xaasad fordichMicrowaseRneRy OF
THE | NVENEI O) 20he top. ”{)tﬁe%aﬁ’ﬁé‘@qo%@d% fldir8kt H?:?oﬁé\?égﬁgrpy”\(&’d’réb

conpri ses an oven c one I hpl hgenen enera
di sposed i n tihmetal pans heerbszd lbottpnﬁeedmicmawg@mrgy @isults In'aa la‘rg@ws

substantial ly in ertical direction w oyen, ¢

n cr owave ger‘?é‘?%rgro\ff%ffe&f@p'&cé‘aw"%e %%QFBV%Q/ rl?eb%f %'H'E?'g‘ﬁ;h' to
the oven charmdfrconsidefdbly fatkice@Re useil liefof thremayRBrehaer . A
controller operates the oven in a m crowave node, an i npingenent node

or a conbination mcrowave and inpi ngenent node. 30l n one enbodi nent

of the oygn of thena &%%‘ﬁeéd‘f&ﬁgé?. fRn thi dok'féoéf@ﬁ%'rﬁi%{' wave :2

anot her enbodi ment o the oven the present 1 nvention e wal |
a back wal | @nergyindpingairent air and/or convectlon air.

There is a need for a microwave oven that can use metal pans with
improved useful life of the magneirons.

15
There is a further need for a light weight oven that has a smalt
footprint.
SUMMARY OF THE INVENTION
20

A combination oven of the present invention comprises an oven
chamber and at least one impingement air generator disposed in the oven
chamber to provide impingement air that flows substantially in a vertical
direction within the oven chamber. A microwave generator is disposed to

25 provide microwave energy into the oven chamber via at least one wall of
the oven chamber. A controller operates the oven in a microwave mode,
an impingement mode or a combination microwave and impingement
mode.

30 In one embodiment of the oven of the present invention, the wall is
vertical.

In another embodiment of the oven of the present invention, the wall
is a back wall or a side wall.



WO 2006/ 065807PCT/ US2005/ 045049 I n anot her enbodi nent of the
oven of the present invention, the m crowave generator provides the

m cronwave woeueyhssdod two wal | s of the oven chanber. 51 recangdi2bwdreisoso
enbodi ment of the oven of the present invention, the inpingenent air

gener at or conpri s@sanothenemablinataf the evebl afitles presenéinvahtior) ¢iad er | n

anot her enbodi,ment of the oven the present invention,
is a side walMCOM@VEENSIAIAT P'@P’F{?érﬂt‘]% PW@‘E%GHG'@M"%M‘E)W@H%O ea fan

box to circulgtgchsabed air between the fan box and the oven chanber
via a baffle plate. The inpingenent air generator conprises a plate
t hat converts a portion of the circul ating air to the inpingenent

air. 15l nganot her If%ﬁ&ﬂ%@ﬁbo&ﬁn%ﬁ%ﬁﬂl\éﬂeﬂf Fa's%ﬁfm/ehm/r?%

t he pl ate i s renova o~ conver e oven erationin eléher a
convection nmdplngemntam@enaﬂt@mdmmmmnmvdbmmalI::Inswamml an

I n anot her en‘ogtg gent of the oven of the present invention, the 20
plate is dIS 3 %ear a bottomwall of the oven chanber so that the
i mpi ngenent air flows upwardly. I n anot her enbodi nent of the
oven of the present invention, the Fl ate is disposed near a top wall

of the oven chanbbtanghenambegiaent of e ougaral e Brasent iMentiRsuiigwall y .
In anot th F??Qfd@% | Qhd I RENRRL éd?ﬁ%rg%@%e@htq]gy OVH'[R% fafi Box t

addi tion els |sposed near a t en chanber
t hat anot her civoulafedreaiéd afrdaeutwqmmtjerfamboaendfth@merdobmwbed\lng a lﬁﬁﬂe

! h di of th fth the pl
nas & hand! 6 AR SEFImpieB et R dolbral Co RER A ARk Sy

not i on. portion of the circulating air to the impingement air.

15 In another embodiment of the oven of the present invention, the
plate is removable to convert the oven for operation in either a convection
mode or a combination microwave and convection mode.

In another embadiment of the oven of the present invention, the
20 plate is disposed near a bottom wall of the oven chamber so that the
impingement air flows upwardly.

In another embodiment of the oven of the present invention, the
plate is disposed near a top wall of the oven chamber so that the
25 impingement air flows downwardly.

In another embodiment of the oven of the present invention, an
additional plate is disposed near a top wall of the oven chamber so that
another portion of the impingement air flows downwardly.

30

In another embodiment of the oven of the present invention, the

plate has a handle to facilitate installation and removal by a sliding motion.



I n anot her enbodi nent of the oven of the present invention, the plate
conprises a front and opposed sides separated by a wall that contains

an array Ofyoj20éc/00s80€S shaped to provide the inpi ngementpcaints2008h850.19
anot her enbodi nent of the oven of the present invention, the plate is

instal | abl e i n anth assthesdhbodirent bhthewwen oflispsisent inventidr) tign ot her
enbodi nent of the oven of the &ﬁriesent | nvention, the plate is

instal | ed sulbat&§OMRIIEgs afieehaly CRPESRY Hass ?@%ﬁ’@ﬂé)ﬁ%“ﬂ!@é@%e 10
circulatin IWhiak ! | ter to
9 Rbhtafrisod %@%%ﬁ‘r&t RoRs sﬁase@t@ér%vra@gnjé gﬁﬁ?ﬁg?'gﬁwsﬁ-

provi de a subst ant ormpressure to th whet her
| ocated near or renote fromthe baffle plate. In another enbodi nent

ot ovi des. 1 cr oway ! SREREEmhPY RN BE el VEn ot BRER AV ATRAL ML e
wal | of the plgaicihsialieble il Bad re@oeaisy dogeiheraienrchaatheri ses one or

nore magnetrons and one or nore wave guides to provide the m crowave
energy. 201 n anot her enbodi nent of the oven of the present invention,

the oven conprisef aﬁbtﬁw&fmbsmg]ﬂ@fﬁg@e%ﬂrdf%élﬁre%bni iAAShtich, tid St

side wall and an additiona | I s substantially perpendicul ar
to the first plateis nalelledaubgiantiallyfitigh mathithe befflesplatsi tageogive by a

bncl osur 07 s ciuEAP P 785 ROk Thb it shibrSpns ciffrter RS
by a passagewsapstadtiallyalnifogmipeessuse tb thedsidwles, wheathéHecgtad segeony and

I's operable to I Nt ai n | oyw.,of cooling air in the passageway
bet ween at Ié%f?fqgc;n iﬂ?ﬁsﬂ e&%tp. and one or nore output ports. The

intake port is located in the offset portion of the outer enclosure.
30l n anot her enbodi ment of the oven of the present invention, the
outer enclosure fliranhecerpedinest af theyen ofthrepiggent inverliazgéa i onal

wal | is kAawa O%Ed%‘% 1S I,{ 1 onal
of f set p(”)?t [ omﬁ.&%)ifr%(’%ﬁ’?%%'g?ﬁ{ ake Bﬂ'r @%V\%tég?gﬁt?%%a e U
addi ti onal ofhsmbepwatancpposite side wall of the oven chamber. The microwave
generator comprises one or more magnetrons and one or more wave
. guides to provide the microwave energy.

20 In another embodiment of the oven of the present invention, the
oven comprises an outer enclosure comprising at least a first side wall and
an additional wall that is substantially perpendicular to the first side wall
and connected to the first side wall by a portion that is inwardly offset from
the first side wall. An inner enclosure is disposed within and spaced from

25 the outer enclosure by a passageway. A cooling fan is disposed within the
passageway and is operable to maintain a flow of cooling air in the
passageway between at least one intake port and one or more output
ports. The intake port is located in the offset portion of the outer enclosure.

30 [n another embodiment of the oven of the present invention, the
outer enclosure further comprises a second side wall. The additional wall
is inwardly offset from the second side wall by an additional offset portion.
An additional intake port is located in the additional offset portion.
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I n anot her enbodi nent of the oven of the present invention, the
of fset portion conprises a first bevel between the additional wall

and t he fiwetoeidssoynal |, and wherein the additional of figaiupasioken
conprises a second bevel between the additional wall and the second

side wal | . 5h d{jn érﬁbtﬁ@?ér’ﬁﬁdli?iﬁfmwf tlgierdvenfoftl’lﬂfpmséﬁt ialention, tlTessent
i nvention, the additional wall is ottom wa
anot her enmbo@ffRekRoriN eorapesasA fist ﬁ‘éelyﬂeg%‘%ﬁ’ﬂ theAdditiqnghwall ﬁ@d Il@e

out put port E@t %&%‘%Qﬂ grﬂtvﬁ'lé?éﬁl?hé"%tj&neﬁaltd?%e?ﬂéﬁﬁn 2BRIpPRYES & second

I n anot her e I ment oven of the present invention, an air
filter di spobedeldtetwoen thet additignad wall aﬁdrth@amcrr@&@aw& ment of the
oven of the present invention, a first air filter is disposed in the
i ntake port and a second air filter is di sposed at the second intake

port. In another grémstheesrhbodinicheobheroveh dof ke pressetihvémtionnthieon, a
first 20 air filter holder and a gsecond air filter hol der that
enabl es easyafiﬁ@P%@'I‘%ﬂkﬁﬁ baftem Watval of the first air filter and the

second air filter, respectively, are provided. I n anot her
enbodi ment of the oven of the present invention, the first 25air
filter hol der andin mthgcemborament pi therovepidiithe piesepbnyerfianethe or

i nstal | ayj onogd LERRYBLRN i Sl JRh Bl bnbBytespect | ve air

filters R AhOr nment & SVER of t he pr esent
I nvention, a source of cooklng energy is disposed to provide cook

energy to the inngr encl re to,.cook foqd therein. . A et hod
of Lhe present | nieeidtas Spevcliest 88 RIEn G the PReptHBLenion 7R T
chamber. Thefipgtdigsbsedmthe Btake port. provi di ng i npingenent air that
flows substantially vertically in the oven chanber; provi di ng

m crowave energy into the oven chanber via at |east one wall of the
oven chapger; and|, ansther embodiment of the oven of the present invention, a first

air filter is disposed in the intake port and a second air filter is disposed at
the second intake port.

In another embodiment of the oven of the present invention, a first
20 air filter holder and a second air filter holder that enables easy installation
and removal of the first air filter and the second air filter, respectively, are

provided.

In another embodiment of the oven of the present invention, the first
25 air filter holder and the second air filter holder are configured for installation
and removal by a sliding motion of the respective air filters.

In another embodiment of the oven of the present invention, a
source of cooking energy is disposed to provide cook energy to the inner

30 enclosure fo cook food therein.

A method of the present invention operates an oven that includes an
oven chamber. The method comprises:
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5controlling the oven such that it operates in either a m crowave
node, an inpingenent node or a conbination mcrowave and i npi ngenment
node. WO 2006/065987 one enbodi nent of the nethod of thedingseniossoss
invention, the wall 10is vertical. I n anot her enbodi nent of the

met hod of the prepevidihgwaphgement diethadflbws substaatidiywariicatly irthei de
wal | . 151 n anot her enbodi nent of the nethod of the present invention,
t he ni cr owavE&VemERNLEE provi ded by a nicrowave generator via two

wal I's of the OVenp@vﬂgﬁﬁfnd? ﬁg%%hbfgy IRBRAGUBA ChabeR Gia R IdRE ot he

present invention r step conprises installing in an
renmovi ng fr omalllof theveverctkarbeer, and enovabl e i rrpl ngenent pl ate.

I n anot her enbodi f e th . i Rt t he

i nmpi ngene%t pl at e%@kt’lﬁl\q %{AI oa\%ﬁ su%ﬁ t@%&“rbgeng{ §hlf'¢ﬁ?\{rﬁ}'¢{le) 8v%n
chamber 25 \AmdMeaaﬁhmfsing@rrrmitnmdeoracombnnammbwan@addrrent of the
nmet hod of the lg)lresent |nvent| on, the wall is a side wall and further

steps conpri $8PIPEAREAEMRdRan di sposed in a fan box to circul ate
heated air between the fan box and the oven chanber 30 via a baffle
pl ate, and converting a portion of the circulating air to the

i npi ngenent air. [none embpdiraenitoh e mathediaféhe prsenhinvaetion thewal he
pr esent i ve t\i/eq'ﬂc It he converting step uses at | east one inpingenent
pl ate di g ¥he oven chanber to convert the circul ati ng air to
i npi ngenent air. 5In anot her enbodi nent of the nethod of the pr esent

i nvention, the inpinge te is ean bl,e conv oyen for
operation in a cgﬁ'\@%‘?ﬂghe B SrFB? le%#eﬁ’r@ﬁ@ Oée W& the

convection mMygdR.is a back wall or a side wall.

15 In another embodiment of the method of the present invention, the
microwave energy is provided by a microwave generator via two walls of

the oven chamber.

In another embodiment of the method of the present invention, a
20 further step comprises installing in and removing from the oven chamber a

removable impingement plate.

in another embodiment of the method of the present invention, the
impingement plate is installable in and removable from the oven chamber
25  with a sliding motion.

In another embodiment of the method of the present invention, the
wall is a side wall and further steps comprise running a fan disposed in a
fan box to circulate heated air between the fan box and the oven chamber
30 via a baffle plate, and converting a portion of the circulating air to the
impingement air.



I n anot her enbodi nent of the nethod of the present invention, the 10
I mpi ngenent plate is disposed near a bottomwall of the oven chanber

so that thgowpdmessent air flows upwardly. | N @OEeds/045049
enbodi ment of the nmethod of the present invention, the inpingenent

pl ate is di sposed|mgasthar ERbodihént@f tHdethodrofehe pisens Bivehidn, e t he
I mpi ngenent air flows downwardly. |In another enbodi prent of the nethod

of the prese®ONVeriBgsiamusasatdedstoneiapinopment sixs tisppeedin he@vsposed
t (kﬁrgp ; ; ﬁg@,fn portion of the
inrergir ngengﬁt%?"@%%&mr% y.l%'%églrwﬁlﬁ%] no?ﬁ{e?lp'enbodi ment of

the nethod of the present invention, further steps conprise

installing and regoyi t he . i npi ngepent ewWth a slidin tion.

251 n-anot fer - enboll HERTehPrpRET AT L e Bl Gp e et btafish e ne

| npi ngenent pinpingeRRMPpiate R rRnidvab tbivehvért tHesles far bpemitioanlaopposed
si des separated by a wall that contains an array of jet holes shaped
to provide tWSnY‘%éPHQ'@%%f’r ﬁiCPmbﬁmtﬁnéﬂﬁwem&ﬂﬂ’#@ﬁtﬂmbmoﬂﬁe met hod
of the present invention, the inpingenent plate further conprises a

handle to facilitate installation and renmoval by a sliding notion.
WD 2006/ 065807 PCTIuszathsr emnbodieant ofi thst method e tait prasenbinveniionythenod

Substant 181 |y P EEfTRRE Bits [rTad R B BB &L bF e e sollinen o
from the fan thabthe impingbmeat air floesiupperdignent pl ate conprises a

diverter to provide a substantially uniformpressure to the jet 5
hol es, whether | ocated near or renote fromthe baffle plate.

In another embodiment of the method of the present invention, the
impingement plate is disposed near a top wall of the oven chamber so that
15  the impingement air flows downwardly.

In another embodiment of the method of the present invention, an
additional impingement plate is disposed near a top wall of the oven
chamber so that another portion of the impingement air flows downwardly.

20

In another embodiment of the method of the present invention,
further steps comprise installing and removing the impingement plate with
a sliding motion. '

25 In another embodiment of the method of the present invention, the
impingement plate comprises a frame that includes a front and opposed
sides separated by a wall that contains an array of jet holes shaped to
provide the impingement air.

30 In another embodiment of the method of the present invention, the
impingement plate further comprises a handle to facilitate installation and
removal by a sliding motion.



I n anot her enbodi nent of the method of the present invention, the
m crowave energy is also provided into the oven chanber via an

opposi te sideowalsksoof the oven chanber. 10 | N anaidTans2005/045049
enbodi ment of the method of the present invention, the mcrowave

enlelrgyfish‘al 'so prm\rﬁardﬂmbnb ri grhiooditmentetthe ehathbe of thegprasendppearitios, ede
wa of the oven cha r. .15 Anpt .n f t ' [
conpri ses t hE"E‘f‘%?J'EeBtf ﬁaﬁ‘ﬁmﬁ%&h%sgﬁrﬁ'aﬁyd%%a %@ﬁ];\'ger @%ﬁ%ﬁ%‘?ﬁn; o
least a firskocaivdecing|ding 2t ffom akslidn en@bndalterdinatie infpipgdmeanplatd | y

perpendicular to the first side wall and connected to the first side
wal | by a pofempriseshadiveser fupioyidg aﬁ‘#‘ésé@ntW‘BHﬂ'i@ﬂhquSﬁPEectost[‘@éetwal | ;
provi di ngz anj ' Jile¥ d fromthe

out er enc‘lc’ Qsn%r)feégg‘&h%ﬂ%lé@gggegm%y%%?3%%0?%&211 &‘%P?fﬂé%ﬁ that is

di sposed within the passageway to maintain a flow of cooling

air in the passageway between.at least o |.nt ak e or
nore out put port sf,?1 %{?P&%%DE%‘?'H&“% ﬂ@%r‘?rﬁ?@ﬁ%gﬁéﬁe Fﬁﬁg?'ﬂgﬁ%?'ﬁ@gt ¥
portion of tRfceWhass cABRIYAS4is® provided intd tinovdrechambeadiiaantoppbsitdie
met hod of the present inventjon, the outer enclosure further

conprises a S&edvall efithe oyen chamker.addi ti onal wal | 30is inwardly
of fset fygegmthe second side wall by an additional offset portion. An

addi tional intake port is located in the additional offset portion.
In another embodiment of the method of the present invention, the

microwave energy is also provided into the oven chamber via an opposite

side wall of the oven chamber.

15
Another method of the present invention comprises the steps of:
providing an outer enclosure comprising at least a first side wall and
an additional wall that is substantially perpendicular to the first side wall
and connected to the first side wall by a portion that is inwardly offset from
20 the first side wall;
providing an inner enclosure disposed within and spaced from the
outer enclosure by a passageway,;
running a cooling fan that is disposed within the passageway fo
maintain a flow of cooling air in the passageway between at least one
25 intake port and one or more output ports; and
providing the intake port in the offset portion of the outer enclosure.

In another embodiment of the method of the present invention, the

outer enclosure further comprises a second side wall. The additional wall

30 is inwardly offset from the second side wall by an additional offset portion.
An additional intake port is located in the additional offset portion.



I n anot her enbodi nent of the nethod of the present invention, the

of fset portion conprises a first bevel between the additional wall
and the fiwstwsdesonwal | . The additional of fset portion angpicsessowm
second bevel between the additional wall and the second side wall. 5

I n anot her' enbodi ireahothbr &hbodinisnd df the rmbibodrof StenprasBNERVEstion, thee
additional wall] is a bottom wa

ot her enbo nt of
the method oPf §ﬂ'b°CB’F'%SﬂWPf'WFe%f'TSSPeV?H@“I@%hlep%}? ditional wel apgég;ed in
a back wal | ?Fstts% W4, eThE BQiBSHEI Dfset portioh @oﬁ@ﬂ&é@é sBEDbERAt Of

the method of the present Invention, an air ter 1s disposed at the
i nt ake port. betveernihetadsktionabyal and thoseaans sida well of t he present

I nventiong a first air filter is disposed at the intake port and a
second al? filter is disposed at the second intake port. In another

enbodi ment  of thelmathdjthdr@ﬁbbdilmamlte‘p‘metméﬂnmdmifitMpre@eﬁﬂ ingénidn, the

filter hol der ond a r filter holder that enabl es easy
install ati onagalﬁ'op qsebbot “‘AIT st air filter and the second air
filter, respectlvely, are provided. I n anot her enbodi nent

of the nethod of the present invention, the 25 first air filter
hol der and the sebbanptherembodimenh@fﬂf@rmaih@d@ﬁme pigsent ingention, the

I nstall aﬁbonOﬂthJfbgﬁg%’ﬁJer ¥ (S]lgéc?(' @f‘h%t&%‘%@’%“ espect ive air

filters € met ‘the present
i nvention, cook energy is provided to the inner enclosure to cook

f ood there| n. 30 Anot her, ov f th nt inventi
Conpri 565 a T ane/n 2nolb6h SHRGIEAR R erhaioR of BihiespEtnyP TN, A8 Aoor
and the frammté,qu'gf@bu@gtﬁémta@gqfoﬂabout a pivot as the door is
opened and cl osed. cam noves as the
15 In another embodiment of the method of the present invention, a first
air filter is disposed at the intake port and a second air filter is disposed at
the second intake port.

In another embodiment of the method of the present invention, a first
20  air filter holder and a second air filter holder that enables easy installation
and removal of the first air filter and the second air filter, respectively, are
provided.

In ancther embodiment of the method of the present invention, the
25 first air filter holder and the second air filter holder are configured for
installation and removal by a sliding motion of the respective air filters.

[n another embodiment of the method of the present invention, cook
energy is provided to the inner enclosure to cook food therein.
30
Another oven of the present invention comprises a frame, a door
and a hinge that is connected with the door and the frame for rotating the
door about a pivot as the door is opened and closed. A cam moves as the

9



door rotates. An interlock assenbly conprises first and second

swi tches and responds to the notion of the camto activate the first
and secondwewoicilem7i N sequence as the door opens and Qlcaa®300sRid19
anot her enbodi nent of the oven of the present invention, the first

and second” s\#obelasies! ﬂﬁhtﬁrl@cﬁ\a‘séahlﬂ?compnses first andtskesndeswitchezent
of the oven of the present inventign, g nté,erl ck assenb further
conprises a gnd rgerondsde the matioRce efQ?rm Qactygie,iedist anpg Ndnd t hat

activates th a%‘q% SREQ1H i1d &6&@%&%%@%[d§ésr esponse to the cam
not i on. %wftb[‘ié“ém eu gﬁg dinment o he oven of the pr esent
I nvention, the plunger is shaped to control the sequence. In

anot her e odinen p | | e

and second m cro- 'ﬁ%thglee@%ﬁg gébgﬁﬁd;v;%ﬁ %Et(t)l?l g'\éet%ghi @pr%mi& t%é fist
second cont aghd eeesmhbwittiasparetrhicel-switdHest are engaged by and tri pped
by the reciprocal notion of the plunger. 20 In another enbodi nent of
the oven of the present invention, the plunger is shaped with first
and second cont oulisardiAbr émsoé]hﬁe@@w']eldweﬁrwm@ﬁ@%bnmw@nﬂdmetﬁé rst
and second contact el enents first and second m cro-sw tches,
respect i vel y intefirakassembly furthgr camarlm@nwng@ht% fssmegnigddoshaped t o
activate,the : .

Bl unger 18 mEpyRbariBiS AR et aEhRa s e G ard oS o SRt
present i nvendsponsetdithe cdramhatidh. assenbly further conprises a spring
that conpresses as the door 30 cl oses and deconpresses as the door
opens to return the plunger to a door open position.

In another embodiment of the oven of the present invention, the

plunger is shaped io control the sequence,

15
In another embodiment of the oven of the present invention, the first
and second micro-switches comprise a first contact element and a second
contact element, respectively, that are engaged by and tripped by the
reciprocal motion of the plunger,
20

In another embodiment of the oven of the present invention, the
plunger is shaped with first and second coniours that are disposed in
engagement with the first and second contact elements of the first and
second micro-switches, respectively, wherein the first and second contours

25 are shaped to activate the first and second micro-switches in sequence as

the plunger is moved.

In another embodiment of the oven of the present invention, the
interlock assembly further comprises a spring that compresses as the door
30 closes and decompresses as the door opens to return the plunger to a door
open position.
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A system of the present invention conprises an oven chanber and an
oven rack disposed in the oven chanber to hold a nmetal pan that

cont ai ns t{ye Jbeyadsdat oduct. A m crowave generat or provi ges/ihaseYRYe
energy into the oven chanber via at | east one vertical wall of the

oven 5 chanber tOArsWﬂedrh yf teqiretdre nimdonpcommu‘sesénokfenichemlrenanchi r
generator that provide nt ail subst n a_ vertical
direction i naf'r?é’eB\'iW @ﬁag%@%%gesvmhﬁrﬁ 'i‘tha;'l‘?(i) parml not her

enbodi ment OEoﬁilaﬁmsstMétfé‘dH Blodube thﬁae%vé gR&atSHbrotifgs Micrawarevave
gener at or i ncl udes a m crowave source I‘OVI es the m crowave

energy into ERergyvata tbe@vanpbembab@atahﬁast ﬁn‘? Mertigakwalkef thegaven and
wherein t8e LRAMREAR bR y 85K 1 1953 Biclbe ARRf REGHEHL By pohéiadr©

mnimze M crowave ene e feed aperture t
refl ected bythdiprovded |nnmrrgememaa1b§ut;sta1sﬁ[eﬁgglmvemealldJreg:éonuyth@f t he

m cr owave source. odi ment of the systemof the
present |nveﬂf"?%ﬁhamhﬁrR?equWEJﬁeﬁ%ﬂcfprpgﬁr& side wall of the oven
chanber . I n anot her enbodi nent of the system of the present
i nvention, the 20 m crowave generator al Sepgo vides the m

energy into the olfednathangebodimenial hgsyst tihééjrﬁ‘\ﬁ?qt inven '0“ \ﬁ/e
anot her %ﬁbom.&%%vapehgfatémﬁ&mﬂé% ntul%w%@%%mcé ﬂﬁs?ﬁsdv%s th@e

IerI ngerrent alr gene at or conprises a I's manual
i nstal | abl e PHcranwave ensigbinte ke aventvia a&aﬂeanertuﬁelrsvﬁ\@ﬁttzﬁéwallaﬁw

forth betveeq,a, Goubl Rkl 9B of oL Rk RAEIPL BAA ABbl REVSS fflifinize

conbi nati on m crowave. I'n-an

syst em of thm;msebnergyentldent tocth& feezioaarire érat dsbflactediddyi the f an
that cools the mcro

t, Th troll
regul ates a %@'d’%’f e\rlﬁ‘ébﬁ (ig'?aﬂjr?é arlﬁ%@%’ﬁyﬁgﬁ? ?@Fﬁ@%ﬁ%ﬁ{’@cgg:\sed by

a probe g a vicinity of the mcrowave facility to

In another embodiment of the system of the present invention, the
vertical wall is a side wall of the oven chamber.

In another embodiment of the system of the present invention, the
20 microwave generator also provides the microwave energy info the oven
chamber via an opposite side wall.

In another embodiment of the system of the present invention, the
impingement air generator comprises a plate that is manually installable
25 and removable so as to convert the system back and forth between a
combination of impingement and microwave and a combination of
convection and microwave.

In another embodiment of the system of the present invention, a
30 controller and a cooling fan that cools the microwave generator are
provided. The controller regulates a speed of the cooling fan based on a
temperature sensed by a probe in a vicinity of the microwave facility to

11



reduce the speed as the sensed tenperature falls and to increase the
speed as the sensed tenperature rises. A controller of the present

i nventi on @@obiddsssoan oven that conprises 5 at | east ongmibicwasoge
generator. The controller conprises a processor and a menory

cont ai ni ng" aredudertib speéd b ke dbesetopiperatpreo@iisiand epicrese thee or
nore instructio that cause the processor to performthe steps of:
sanpl i ng an 59?%@?3 e sensefferRelFEre®8Sor | ocated in the 10vicinity
of the mcrowave generator for a current tenperature of the nicrowave
generator; determ ning whether the current tenperature i s acceptable;
and A confroflereofdle pearent Bvpelien eprdrdlsamexer b‘pﬁtéamﬂses

causi ng the %Y%%stléﬁé)nﬁ b§ég5ﬁ9rator The ddhuRlA Qphprds fg%@éscﬁ‘f the

control |l er e resen I nv the m crowave genera

conpri ses at ahdaﬂhemmey omgamingmcoﬁlﬁhlrpr@'anheTheeudmml weogranf t he
controller of the present |nven @ @t oven 'bs di sabl e{;] i

aut omat i cal | OGP %BB‘FP{,"&S&W&W ot Rt CUSS 0P PIRGES5OLY AT BP
message noti kigpatdfon generated by the processor. I n anot her |
enbodi ment of the controller of the present invention, the 25 current

tenperature is unaccep$3BPENG a0 PHLPUE OEﬁ tarpRaratURe §eBSq IReRied iMiheed
over heal 1 enper al Yy of the micrblla® BbAGE ARSI 18hpbhu RSS! | er

of the present i nvent the current tenperature is a
unacceptable if |m|¢r9waeegenalm0ra predeterm ned 30 cold tenperature.

I n anot her enbodi nent . I 0 i [ . the
current tenperature isgﬁﬁ&@@mwtbemeenéw#@?&%‘?‘%ﬁ&?i%g&ﬁ%g%
fails a conparisoantiest with a.reference value a predeterm ned numnber
of tinmes. 5Anot her conlf ol ler qof the present |nve%t]ion cont LOlS an
oven t hat he curren tempera?ure Is unacceptable, causing the oven

15 to be disabled.

In another embodiment of the controller of the present invention, the

microwave generator comprises at l[east one magnetron.

20 In another embodiment of the controller of the present invention, the
oven is disabled automatically or manually by an operator as instructed by

an error message notification generated by the processor.

In another embodiment of the controller of the present invention, the
25 current temperature is unacceptable if it is greater than a predetermined
overheat temperature.

In another embodiment of the controller of the present invention, the

current temperature is also unacceptable if it is less than a predetermined

30 cold temperature.,
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conprises at |east one mi crowave generator. The controller conprises
a processor and a menory containing a control program The control

program commmag@me or nore instructions that cause tRe/0BR3599%
to run the mcrowave generator for N cooking stages and a remnai nder

cooki ng 10 stage at anofheedathecmeradr the sontrodeeof thh @resdut iventien tthe al
cooking tinme for f ood product divided redet erm ned caoaki ng

st age peri od CHH&“FW@Q%ﬁ&“?\@e?nche%tag%rﬂﬁ%&epwrﬁgequﬁ rggali(s

I n anot her erbafbarBoh t@étwlihea FeTBiiches haluedf predetaepmafetMiurhberesftingss. t he

15 instructions cause e processor to performthe further steps of:
cal culating N and the I’EITB.I nder; and cal cul at| ng the on and
of f time gf the MaGKANAVS na.grmﬁé Rife% ﬂ@eﬁ#o‘ﬁ éﬁé@éﬁr@@d t he
remai nder cooki ng stage, sed on the eterm ne uty cycle. 20

Anot her cont rcohipgisesfat tdast pn@mmwamganeratorc Jriileraﬂnﬁroﬁer eapriseisae
conprises an gve caon | er or and a
menory cont aiP ‘?%%S@%ﬂ&%m‘? ﬁ'o%é‘}f‘%? %’oﬁan g'?%fmo °§‘§r?§n ses
](c)ne or m{ezlé)lmﬁgramtmrgpﬁsésf_ m’ih e CaeR: i hbﬁucﬁfom&ﬁ@t&fausetl@pqce‘ssdme oven
or a coo wn pode with st C rising: sampl i.ng an.

output of 2 it @M?\éfag%gz?waﬁgiaﬁ@%ﬁgﬁ%&@ﬁ?ﬁ%@ﬂ@iﬁ%ng
curren en r i i b S
Fo0 hot ;O S o e B e R B B

an oper ator fepdpraduchdivided by presetarainashepeking stage peripdgadtheag t he
sanpling and g@%%g}‘[yél %ﬁﬂérb‘ﬂhé'd \;%,gn oven chanber is determ ned
and notityin h

to be cool; user t'he oven chanber is cool. WO
2006/ 065807PCT/ US2005/ 045049 i n anot her enbodi nent of the

Cont 0L e O e LSRR BN s G B M SREERHESE s
fan of tHE owestructions balgéuenheq:mwetsbr)toap@fc&m the fuliteraneps efpwn node.
calculating N and the remainder; and
calculating the on and off time of the microwave generator for
the N cooking stages and the remainder cooking stage, based on
the predetermined duty cycle.
20
Another controller of the present invention controls an oven that
comprises an oven chamber. The controller comprises a processor and a
memory containing a control program. The control program comprises one
or more instructions that cause the processor to control the oven for a cool
25 down mode with steps comprising: _
sampling an output of a temperature sensor located in the oven
chamber for a current oven temperature; '
determining if the current temperature is foo hot;
if the current temperature is too hot, notifying an operator to place
30 icein the oven chamber;
repeating the sampling and determining steps until the oven
chamber is determined to be cool; and
notifying the user that the oven chamber is cool.

13



5 Anot her controller of the present invention controls an oven that
conprises a cooling fan. The controller conprises a processor and a

Menory conival 0esn@ssd7control program The control progr oM snsD3e
one or nore instructions that cause the processor to control the
cooling fan with lDasothpsembopmeantiodthesconiiolieofdihe poegant irnvention, the

tenperature sensot. for a current t erature. dj.usting a
speed of t he' SB'EHCF‘?I'QS Fas @&eoaog??sgﬂﬁ) %‘?ﬁoggh? fﬁ@%ﬁ&eﬁ?raraébu%gg I n
anot her erTbOthaE@bfgfcobmﬁg £N6fthé beén &f a hivhepspsato advimi tecooh

| ocation of the tenperature sensor is selected fromthe group

consi sting offOWABPEdt , oven chanber and tenperature sensitive
conponent . 20Anot her controller of the present invention controls an
oven. The controller conprises a processor and a nenory containing a
control program Mnethessontidligralihepieseripnvendionsivatiols areeen that

[ nSCruGt ! NS RiGCRUSE S A OFR B8N:AIR, EARAG A RUSTapIAla 1 @ Wi th

steps conpri sl 0 an-oper at of Ity of profile
entry par anmetmgraoryZambainingi sngoritivd ppogrdml § hendangropprograst exomprisese dnen

AU CORAT  CTEER T e L IE
oven. 10  steps comprising:
sampling an output of a temperature sensor for a current
temperature; and
adjusting a speed of the cooling fan based on the current
temperature.
15
In another embodiment of the controller of the present invention, a
location of the temperature sensor is selected from the group consisting of:

ambient, oven chamber and temperature sensitive components.

20 Another controller of the present invention controls an oven. The
controller comprises a processor and a memory containing a control
program. The contro! program comprises one or more instructions that
cause the processor o control an oven profile with steps comprising:

displaying to an operator a plurality of profile entry parameters;

25 modifying the profile entry parameters based on one or more inputs
provided by the operator; and

using the modified profile entry parameters to control the operation
of the oven.

30 In another embodiment of the controller of the present invention, the
profile entry parameters are selected from the group consisting of:
language, alarm volume, alarm sound, manual mode, automatic mode and
temperature units.

14



30l n anot her enbodi nent of the controller of the present invention,
the profile entry paraneters are selected fromthe group consisting

of : | anguage,zo@@sgsy vol une, al arm sound, manual node, ayiraRé0sOs3FPde
and tenperature units. I n anot her enbodi nent of the controller

sequentially displayed to the operator. Anpther conitroller of the
pr esent inverﬁ’f‘?@%eﬁ PRIt @%é:‘ﬁqu?ﬂtéall@d@%ﬂeatpgﬁxegaﬁw?rses a
processor and a nenory containing a control program The control
program conpri ses one or nore instructions that cause the praocessor
to control a trandnethescoaelleral he Rregantinyantiopicagtreisyaneyean. stghs
conpri si ng: | - r he key;
01 tent 1 11 ngoreaiar qap e Bitabgsaey And B maN oG Fa) e
firmvare, pr@gegramdolireg cendrod progragreomprises e amprexesintdtiags thad

control | or oPaP it rhueesssor i anntral eI BRI ARl BarvBiiey, e

further stepwibfsteps eorapegingng the data of the identified operation;

doing a checksumqf the transferred data;, validating the transferred
data; and mot 1yi AEISAH® BBTIRG T KR FEAd5 Bt oes? e Kedhrpl ot o, 20

10 identifying from data carried by the key an operation of upgrade
firmware, program download or program upload; and

executing the identified operation.

In another embodiment of the controller of the present invention, the
15  controller performs the further steps of:
transferring the data of the identified operation;
doing a checksum of the transferred data;
validating the transferred data; and
notifying an operator that the operation is completed.
20
A method of the present invention uses a computer to control an
oven that has at least one microwave génerator. The method comprises:
sampling an output of a temperature sensor located in the vicinity of
the microwave generator for a current temperature of the microwave
25 generator;
determining whether the current temperature is acceptable; and
if the current temperature is unacceptable, causing the oven to be
disabled.

30 In another embodiment of the method of the present invention, the
microwave generator comprises at least one magnetron.

15



A nmet hod of the present invention uses a conputer to control an oven
that has at | east one m crowave generator. The nethod conpri ses:

sanpl i ng awoQuidaigsso®f a tenperature sensor |ocated in tHgas60siidoye oOf
the m crowave generator for a current tenperature of the m crowave 25

gener at or; det er mimangthshembedinidnt of thermeathot exfities prageat insertivvefheabl e;
and If the current tenperatyre i s unacceptabl e, causi t oven
to be disabl @aen_@qilﬁaalﬁgtq@)m@qﬁgﬂmpmuaﬁy 5&&5"9@?%@%&?'@&8%9 ent

i nvention, thg dfdy cHIBRER IR gehRaEH B9th@prdce@asér. one nagnet r on.

I n anot her enbodi nent of the nmethod of the present invention, the

oven is disabled automatically or manually by an operator as

I nstructed by an . IF§ '

processors 5In anﬁé@éthgpn%[@glgﬁ%%gfﬂ%ﬂ@éfﬁgp %ﬁﬁ‘%&gﬁé}%@gﬁ the

i nventi on, t learrent eenderatenpisratacceptabledhib scppateb twan 4 pradatermjnedt er
than a predetermn over heat tenperature. I n anot her
enbodi nent OPV?ﬂJ@a a8+ he present invention, the 10 current

tenperature is also unacceptable if it is less than a predeterm ned
cold tenperature. In another enbodi nent of tg)? met hod of the present

i nvention, the cuff@netheermepdimant of henaitod s i eraprBhiny ety fient
temperatype kit RripsARRPRIAISOInARShtad fitds lBEMANE Drédeibinified

pr edet er m ne
cold temperature.

In another embodiment of the method of the present invention, the
current temperature is unacceptable when the current temperature fails a
15 comparison test with a reference value a predetermined number of times.

Another method of the present invention uses a computer to control
an oven that cc_)mprises at least one microwave generator. The method
comprises: |

20 running the microwave generator for N cooking stages and a
remainder cooking stage at a predetermined duty cycle, where N is the
total cooking time for a food product'divided by a predetermined cooking
stage period and the remainder is a remainder of the division.

25 In another embodiment of the method of the present invention, the
method further comprises: '
calculating N and the remainder; and
calculating the on and off time of the microwave generator for
the N cooking stages and the remainder cooking stage, based on
30 the predetermined duty cycle.

Another method of the present invention uses a computer to control
an oven that comprises an oven chamber. The method comprises:

16



Anot her net hod of the present invention uses a conmputer to control an
oven that conprises at | east one m crowave generator. The nethod

conpri ses: wolbsbngsgog t he m crowave generator for N cookigrgussi@eensand
a remai nder cooking stage at a predeterm ned duty cycle, where Nis

the total cookingshimpiingeh cutputed ateogeratire stedoblpcateprinded oven ned
cooking stage 'period and the renminder is a remainder of the

di vi si on. 25lcﬁagﬁ@f?@'ra Wﬁ%’gi%ﬂgg@Feﬁaﬁﬁeﬁet hod of the present

i nvention, the nmelRedndiMhg fhe OfBht tBRpordtdletshad hog N and the

remai nder; and calculating the on and off - time of the m crowave

generat or for t helffhesurenttesingjeiaraisdoe et netiyingcrn cpersiarie Pacsge,
based on 30t rlafe ﬂrtﬁg%'vgﬁ%ﬁ%eg‘“t y cycle. Anot her net hod of the

present invention UsesS a conputer to control an oven that conprises
an oven chanber. TémeatipgHbe sampling aed determining stepapintintpeaveaut put  of
a tenperature,sensot cated .i.n, the g\é{qg chanber for a current oven

I
t enper at ure; CQQFQBH%‘#%SWWGP%'C’S&PP tenperature is too hot; if

the current tenpenatifyiry the UseptHthe osn dhantigeragcopler ator to place 5
ice in the oven chanber; repeating the sanpling and determ ning

steps until the oven chanmber is determned to be cool; and notifying
the user qphat the|p¥gdiHePBFBRHINMENtYP fe method of the present invention, the

method further comprises: adjusting a speed of a cooling fan of the oven to

a higher speed to assist in the cool down mode.

Another method of the present invention uses a computer to control
156 an oven that comprises a cooling fan. The method comprises:
sampling an output of a temperature sensor for a current
temperature; and
adjusting a speed of the cooling fan based on the current
temperature.
20 '
In another embodiment of the method of the present invention, a
location of the temperature sensor is selected from the group consisting of;

ambient, oven chamber and temperature sensitive components.

25 Another method of the present invention uses a computer to control
an oven. The method comprises:
displaying to an operator a plurality of profile entry parameters;
modifying the profile entry parameters based on one or more inputs
provided by the operator; and
30 using the modified profile entry parameters to control the operation
of the oven.
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10l n anot her enbodi nent of the nethod of the present invention, the
met hod further conprises: adjusting a speed of a cooling fan of the

oven to a Wodhessdeeed to assist in the cool down node.pd&nab@roisoto
nmet hod of the present invention uses a conmputer to control 15 an oven

that conprises a dwahothgreabodirhentroé tireonetradpofitbe pressatirvientiorathe

t put of t erature sensor for ,a.cyrrent tenperature; d
adi bsting a SHOlE OVRAESREES Al ToECE Bol by TS Cansieio OF
t enperat ure. |Z8yuage, aldrh WghbcdlagiBoshdTendnudi nidie, BBldRAicGhodd'8nd

present invention, a location of the tenperature sensor 1s selected
from the grodPMeerdWE YNl of : anbi ent, oven chamber and tenperature
sensitivegconponents. 25Anot her nethod of the present invention uses
a conmputer to control an oven. The nmethod conpri ses: di splaying to
an operator a pl uimbnotheoembpodimerd of e mefimdaféhe pegsembiliveyiion thde

bper ator . a0t Y Pk AR RO PR e v e B 1
control the operation of the oven. WD 2006/ 065807PCT/ US2005/ 045049
Another method of the present invention uses a computer and a
10 data carrying key to control an oven. The method comprises:
detecting an input from a key reader that reads the key;
identifying from data carried by the key an operation of upgrade
firmware, program download or program upload; and
executing the identified operation.

15
In another embodiment of the method of the present invention, the
method further comprises:
transferring the data of the identified operation;
doing a checksum of the transferred data;
20 validating the transferred data; and

notifying an operator that the operation is completed.

BRIEF DESCRIPTION OF THE DRAWINGS
Other and further objects, advantages and features of the present

25 invention will be understood by reference to the following specification in
conjunction with the accompanying drawings, in which like reference
characters denote like elements of structure and:

Fig. 1 is a perspective view of the oven of the present invention;
30
Fig. 2 is a rear view of the oven of Fig. 1;

Fig. 3 is a perspective view of an air filter frame for the oven of Fig.

1;
18



I n anot her enbodi nent of the nethod of the present invention, the
profile entry paraneters are selected fromthe group consisting of:

| anguage, wioamgoésdowne, al arm sound, manual node, aut ormtrgs200308s0and
tenperature units. 5 I n anot her enbodi nent of the nmethod of the
present i nventi onFigd. Hds pravbsd-scdivnelvigeatong lonesd af Bigs ¢ doairddpidts the

di spl ayed to the.operator. Another nethod of the present invention
uses a corrputog?néfh Can‘i?Ft'SHt'HO earryi ng key to control an oven. The
met hod conprises: detecting an input froma key reader that reads the
key; identifying fromdata carried by the key an operation of ngr ade
firmware, prograntSewif Fi0sT-sertivgabtiewplengdineshaf Eiged dhatippigizthe
identifiedg o | R i not her enbodi nent of the method of
t he preseﬁt i%ﬁ%@m?@g?&?ﬂgmﬁg%mgéfurther conprises: transferring the
data of the identified operation; doing a checksumof the transferred

dat a; 20val i dati ng. r ferr - AV rat or
that the operati oﬁ'qt' gﬁ%%:n\%%]é@g@gq%ﬁ%éﬁ&g‘g&agﬁkg@@%n NGS

O her and fumtibewaebjresdey, advant ages and features of the present 25
invention will be understood by reference to the follow ng
specification in conjunction with the acconmpanyi ng draw ngs, in which
l'i ke refepence chpiRetieaHedsitife vidheold pOMEBH Bf He S¥dISTRIGE! ¥t the

oven door open that depicts the lower impingement plate installed;

Fig. 8 is a perspective view of a portion of the oven of Fig. 1 with the
oven door open that depicts the upper impingement plate installed;

15
Fig. 9 is a top view of the lower impingement plate of the oven of
Fig. 1;
Fig. 10 is a cross-sectional view of Fig. 7 along line 10;
20
Fig. 11 is a perspective view of the upper impingement plate of the
oven of Fig. 1;
Fig. 12 is a front view of the upper impingement plate of the oven of
25 Fig. 1;
Fig. 13 is a detail view of an interlock assembly mounted in place on
a hinge of the door of the oven of Fig. 1;
30 Fig. 14 is a perspective view of the interlock assembly of Fig. 13;

Fig. 15 is a top view of the interlock assembly of Fig. 14;
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Fig. 1 is a perspective view of the oven of the present invention;
Fig. 2 is arear view of the oven of Fig. 1; Fig. 3 is a perspective
vi ew of anwaizoddckdoer frame for the oven of Fig. HaTAUS 26051095089
cross-sectional view along line 4 of Fig. 1 that depicts the oven in
a convection nodeFig. 16 is a front Fiegt offhe interlackoassesddy oDFigl 145 ew al ong
line 4 of Fig. 1 that depicts the 5 oven in an inpingenent node;

Fig. 6 is aviewalong line 4 of Fig. 1 that depicts the oven in a
m crowave node; 1@, 47 id aisideviBRIEFRIES intstibckizRvemblyeofifagtin of the
oven of Fig. 1 with the oven door open that depicts the | ower

I mpi ngenent plate install ed; Fig. 8 is a perspective view of a
portion of the ov o b e Eofi kS

t he uppergi npi ngeﬁ@h?gﬁggﬁgr#néglg‘%llved; Fi g. %%b@ﬁggféﬁg\?ﬁgghﬁe

| ower i npi ngdmepresphiingenifory he oven of Fig. 1; Fig. 10 is a
cross-sectional viewof Fig. 7 along Iine 10; Fig. 11 is a
perspective view of the upper inpingenent plate of the oven of Fig.
1, Fig. 12 is a fFintlodepivt®b porttorugithre ovembhBigiediwithl the eloof opéig oven

of 25Fig. 1; Fig. 13 is a detail view of an interlock assenbly
nounted in place on a hinge of the door of the oven of Fig. 1;
10 Fig. 20 is a view along line 20 of Fig. 21;

Fig. 21 is a cross-sectional view along line 21 of Fig. 18;

Fig. 22 is a block diagram of the controller of the oven of Fig. 1; and

15
Figs. 23-28 are flow diagrams of program mode features of the
controller of Fig. 22,
DESCRIPTION OF THE PREFERRED EMBODIMENT
20

Referring to Figs. 1 and 2, a combination oven 30 of the present
invention comprises a pair of outer side walls 32 and 34, an outer back wall
36, an outer top wall 38, an outer bottom wall 40 and a front wall 41, all of
which comprise an outer enclosure. Front wall 41 comprises a door 42, a
25  control panel 44 above door 42 and a grease drawer 46 below door 42, A
handle 48 is disposed on door 42 for opening the door in a pull down

manner,

Outer bottom wall 40 is offset from outer side walls 32 and 34, outer
30 back wall 36 and front wall 41. The ofiset is preferably a bevel 50, but
could be have other shapes. An air intake port 52 and an air intake port 54
are located in opposed sides of bevel 50 adiacent outer side walls 32 and
34, respectively. Air filters 56 and 58 are disposed at air intake ports 52
and 54, respectively. Ambient air is taken in via air intake ports 52 and 54
20



30Fig. 14 is a perspective view of the interlock assenbly of Fig.

Fig. 15 is a top view of the interlock assenbly of Fig.

13;

14; 19 Fig.

16 is a fraotzov®wedf the interlock assenbly of Fig. 14;C1ﬁyﬁgobibzaouﬁ
side view of the interlock assenbly of Fig. 13 5Fig. 18 is a

perspective ¥ evolofarisngcbrirolqrdsda femmotdr (nbmrmmr) olitet bldemvalséﬁt

I nventi on;

t
18 wi'th the 89634 guter bpdamyralbS Sl 2ulr 555 e 3s Fnd wioghemk w6 5.
Fig. 21 1is amémnﬁgatrleqngbvén sv/vitl & pliralitpef Rivés 6t dispdssd .ﬁlomnterzz

is a block diagramo

Fi gs. 23-28 &eekMad\@bdi agrans of program node features of the

controlleg of Fig. 22. DESCRI PTION OF THE PREFERRED EMBODI MENT 20

10

15

20

25

30

Combination oven 30 is configurable for operation in a convection
mode, an impingement mode, a microwave mode, a combination
convection and microwave mode, a combination impingement and
microwave mode and a combination microwave, impingement and

convection mode.

Referring to Fig. 4, combination oven 30 is shown configured for a
convection mode. Combination oven 30 comprises an oven chamber 70
and a fan box 72 supported by a support structure 68, which is
mechanically connected to cuter bottom wall 40 and outer side walls 32
and 34. Oven chamber 70 and fan box 72 share an inner top wall 76, an
inner bottom wall 78 and inner side walls 80 and 82, inner side wall 82
being shown only in Figs. 6 and 7. Oven chamber 70 and fan box 72 also
share a vertically disposed baffle plate 74. Thus, oven chamber 70
comprises door 42, baffle plate 74, inner top wall 76, inner bottom wall 78
and inner side walls 80 and 82. Fan box 72 comprises baffle piate 74,
inner top wall 76, inner bottom wall 78, inner side walls 80 and 82 and an
inner back wall 84. A fan 85 is disposed in fan box 72 and a heater 87 is
disposed downstream of fan 85. Fan 85 may be any fan suitable for
circulating heated air in an oven. Preferably, fan 85 is a three phase cage
induction motor suitable for inverter drive, preferably L7FWDS-638
manufactured by Hanning. Heater 87 may be any heater (gas or electric)
suitable for heating circulating air in a convection and/or impingement air
oven. Preferably, heater 87 is an electrical heater having one or more

heating elements disposed above and below the blades of fan 85.

Referring to Figs. 4 and 7, baffle plate 74 comprises a plurality of
openings to provide a path for air to circulate between oven chamber 70

21

the controller of the oven of Fig. 1; and 15
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Referring to Figs. 1 and 2, a conbination oven 30 of the present
i nvention conprises a pair of outer side walls 32 and 34, an outer

back wal | W¥6,20&messt er top wall 38, an outer bottom waldcTail2e03845849
front wall 41, all of which conprise an outer enclosure. Front wall
41 conpri sesand fiobox22. An?’ipermg 86)(shpwne:lnlyﬂ,im %Qoﬂbsdhmtemﬁbwedtha

rease drawe b dqo i s di doo.

19 or opening [:’ﬂé &gk)am? {?u—ﬂ“f % ﬁ‘?&lﬂtﬁéég 'WP&PF%@W 'Pfe ifbtq s
of fset from ggfeRlope hﬁ‘? B i3 ;ﬂ'@férﬁ:ﬂy ableber pa?ﬁalhﬂﬂke?@‘crhtnﬁﬁwﬂwd
front wall 41. The offset is preferab a bevel 50, but could hbe have

ot her shapesfansp.afp Opﬁﬂﬁﬂeg%@ﬂ@cﬁgd ﬁ'h‘éf nger ihe tanefhadiis plate &4

| ocated ig o ] | s 32 and
34, respe%]tl gg@%?@xﬁéﬂﬁg? ?grés?glé%aand %’gt@‘fgaﬁéﬁ"@g%ﬁ@ ﬂﬁtg}"@ i nt ake
ports 52 and 54, respectively. Anbient air is taken in via a|r i nt ake
ports 52 and 54 C Vaki

shown), outer si dQP%%%lelgteg%@ﬁgé@%@{ﬁ?}gwgé%@ gr'ﬁ% aé‘??m% é%er
topI vvaI: 38 s?d‘omﬁ]dﬂ ob?gﬂ%s/\mlﬂlteBgrea“éb@nd&mldthtg‘kpmrﬁtflwgrbm thaen 30 via
a plurality of louvers i.sposed in oyter bac .5

Conbi nat | on GRS FEsEeAT RIPectag Norpdes Bhan oo Gisrsedlpiie

node, anq NPiFEETRIERtdIIAS redidily GECARIR PELifon Rr ¢aRBUAIalnddeify ect i on
and m crowave node, a conbinatlon inpingenent and m crowave node and

a conbi nation m crowave, inpingenent and 10 convecti on node.

Referring to Fig. ngG&?Eh%bbeﬁn@V@Bllsg@O bid B sRAPE Qﬁ‘ﬂfﬁg gﬁr@a’;gaan q

convecti on npbde. I nat1 on oven rrses an oven cC
a fan box 72asdptreriigdiddiovws @rnmpmrulystowamtgneesearam @tpared8.5Since

h |1 l. t id |1
3 and oo, Cperearinner 9 Rl BhaaPe Rt pdR R fefer Top wall 76,
an inneripottomwall 78 and inner side walls 80 and 82, |nner si de

|1 82 bei h ly i i 6 d 7 70 f
box 72-al 50 ahar ehgeivatsuieluyS 3o 45 0BBemesLin TG ok d2beRec FAILED Bien
chanber 70 2Q,f rapétéws caaly sﬂ&ru&mte% éﬂra,sr%eya catarysfgscwcér@b/bt 76,

i nner bottom wal | |nner sid 80 and 82 Fan
conpri ses bafl@p @nélaaQaéalYﬂt 1031n@8tGiY§b9$vtﬂ CI“SF}@edl athiegert dines fopwarll 768,

i nner side . . i .

di sposed inW?Aaéntsi%%sf(E p%gt% alt%glgﬁ%émwggéq[ Pgwgétﬂgﬁ%t\/}nfg ?g%trgh@g fan
85. Fan 386 nd§0 kediapysddoat leasttialphbaial myistiEtion mchlnlgreasgf ibera8andafan i n
an oven. Pre 85.is a.three e.ca L ot or

Sli Cuble for 8bn St R 18 Zisenee T ooy AGR R s i LA TR BT,
Hanni ng. Heat1 84 h3s aﬁ'&)pehﬁ‘lgﬁm Bﬁ@tsﬁ:hsd@@a betwediefdn 88 iné Uafaﬁ,@t e0d or
heating circulating air jn a ,conyectjon &gd/or i H)l ngenent air oven.

Preferably, RR&iatopgnings!Oisdn srdistiation v ARk nore 30
heating el ements di sposed above and bel ow the bl ades of fan 85.

25 Catalyst 100 may suitably be a sheet material with a plurality of
apertures. For example, catalyst 100 may be 12x12 0.041 inch diameter
open wire mesh available from Englehard. Catalysts 98 and 102 may
suitably be 0.0006 inches metal foil hemingbone pattern substrate with
platinum catalyst 105 cell per square inch available from Englehard.

30

Referring to Figs. 4 and 6, an oven rack 108 is disposed in oven
chamber 70 on supports 110 mounted to inner side walls 80 and 82 so that
oven rack 108 is near the bottom of grease filter 88 and above openings

22



Referring to Figs. 4 and 7, baffle plate 74 conprises a plurality of
openings to provide a path for air to circul ate between oven chanber

70 and f awoless0éke7 An opening 86 (shown only in Fig. Beissbeeadoed
above the bottom of baffle plate 74. A grease filter 88 is nounted to

baf fl e pl at €924 Qvenaeviei 08 pieayi neaS6andad todi raclyri ef exaibileadf-$hedis tA

partially in registration h fan 85..An _openin | s, |l ocat ed at
Pear the t opnowaYe PEchng: 128 ihodss it PnalsEe By HY Akt g3RgieRe
| ocat ed near gpBRINGAHBIEHRboBE] i iBner sitle watt 82. A covéPiaassnd & bbesr 88 i s
advant ageously |l ocated upstreamairflow to the suction side of fan 85

to filter grdi8aredispesedineqvepgpenibged 1z apthlilRerasceetivaly. kgvensr
t b ' 8 Il '
stream e§°rﬁn&%ﬂaﬁ'@%r%*y}&%mmﬁgﬁp&%m. Por%a‘?ﬁﬁ%, fHe {ﬁ%é&ﬁ‘@a}@e' s

also located inare accessi position for renov
cl eani ng. a suitdble aevamicairaniher microwavensdnspasnt aneiedal. ar e shaped so
that grease and other liquid fl ows dowwardly toward grease drawer or
pan 46. Since grease drawer 46 is readily renovable, it is easy to
EI ean. 1? o Agl)@gér?ifralmstszlsGnuee,tsaea&ﬁzml),swmblspom@ds?enfcamezbox 72
etween fan 85 an a e e_74 taly tructure 96 conprises a
Thard, 50, & wh

t
catal yst 98, CHCIPEYR: {HEr Heas 138841 YRICHCRMPRRS aBfne

di sposed4gdj apepbureNBRE baflR Ml 747é~ei(;ge@raBlfasﬁetaﬁrsnbnlasrswm@gg ation
with opening 90 of baffle plate 74. tal yst 20 100 is di sposed at

| east in parstegl. registration with grease filter 88 and fan 85.
Catal yst 102 is disposed in registration with openings 92. A fan
cover 104 has an opening 106 and is disposed between fan 85 and
catal yst 100 so t her wpdsi’6g78,080,i82 and S4egestaparated fiwim buteawaltd 3and

| 100,, ,2 | 00 i be a.sh ial with
Sural sty of S i ho by auiBeanewhd 1ot 1) SoBiRd Sty RinBirsBon Yt .3
i nch di anst eBOQmecbomeefamsn idispbsd ia gassagdwig) t2RbelowGalon oteinthedS
e

d 102 i tabl 0. 0006 .i nch tal foil hem tt
Clbst rat o i 7 2hetaR QUEAPPUDMIN SRR fer BURRVARER AVEN bl ¢

from Engl ehapghtoBmpartmemef 21 &hd8né Br fo8S midoRBde Bendfiteréans’ @K, 328

I s disposed i n oven chanber 70 on supports 110 nounted to inner si

wal I s 80 andngghsbonsjareslignoseddk passidewaydad hatwesn outanberk yal 28e
filter 88 angnalﬂ?nve? b3RR W%, A fan motor (not shown) is disposed in fan motor

20 compartment 124 and is coupled to rotate fan 85. A suitable thermal
insulation {not shown) is disposed in passageway 120 about oven chamber
70 and fan box 72.

. Referring to Figs. 1-3, there is shown an air filter holder 130 that

25  permits easy installation and removal of air filter 56. To this end, air filter
holder 130 comprises flanges 132 and 134 that are shaped for installation
and removal of air filter 56 by a sliding motion. Air filter holder 130 also
comprises an opening 136 that is in registration with air intake port 52. Air
filter holder 130 is mounted to bevel 50 by any suitable fastener, such as

30 screws. Alternatively, air filter holder 130 can be formed in bevel 50 by
stamping or other metal working process. It will be apparent to those
skilled in the art that a similar air filter holder 130 is provided for air filter £8.
Air filters 56 and 58 each comprise an array of perforations. For example,
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92. Oven rack 108 nay be a standard food rack, i.e., available
of f-shelf. A m crowave opening 112 is disposed in inner side wall 80

and a m crewesRpenl ng 116 is disposed in inner side watdudesiodsoso
cover 114 and a cover 118 are disposed to cover openings 112 and 116,

respectivel y thdpadsiations ddyantiply b2 theenastcofasoreet rardiRr sunten 88,
exanpl e, the covers maégbe a suitable cel;jgm' c or other m crowave
transparent AeRQEHRPT WoiGh ds shiwn tor@dr filig 9936 38 and 40, which
conprise an outer enclosure, inner walls 76, 78, 80, 82 and 84, which
conprise an inner 10 enclosure, and baffle gl.ate 74 are preferably a
netal , such as st Refergog taFigsl 1-5, cooling fand2igpperabl torgdrculide 82 and

84 are s egarl%Sﬂ-.é{ éig Omoﬁégs%ew 4503 %‘Hﬁ%@)o{irﬁ%aﬁ’ o %%féﬂ@asﬁag%\gﬁy g

passageway I'ng=air’in conbi nation oven
fan 122 is dil2pdoedambicr vizeajeintgkeli@irtds? and 5¢ emddlosusitbrough and

bet ween outer bottom 40 and .i nner _bottom | ,78. fan tor
conpar t ment ?fﬁs%ﬂ*?d"qy\rq@do?mﬁ@f' WE‘?“B’\?@R/@ Eb%lét\égf?%%wﬁlbéb fecgo!
magnet rons) gafodl SGIRAS Baits, A8 FHRERIEY(ndEshdved ) eeioRave gehaatorsal | 36
and inner back wall 84. A fan notor (not shown) is disposed in fan

motor 20 conp&Pt AT side walls$2 ande3auber hastorywall 405 aufestop walk 33 @Rd) e
thermal kgRsu | ' ' ' bout
oven chaPTger %éré%%gk?%ﬁl}l @o%l}fﬁ%&f%ﬁ?ﬁﬁ%ﬁ?gﬁiﬁggﬁa%ﬁéﬁbﬁ %%I%e@i S
shown an ai r chimbinatiohsivenB30130 henlgratedmidaby sideadih ¢thet strucivies{egnd

renoval of air, Lijpliter : ' bL f r

conpri ses flgn‘l&%@’ g) 2°§§55'§§3&{nh?t2€%%e3€hélgédhqsg'raq}ﬁléﬁgiﬁ? éﬁ‘%’;n and
removal of aistrutturéserTHIS coyseaaves sphcegamballows combbingiidri evern®d dehave30

al so conpri ses ar] o?cpefgin 36 that is in registration with air intake
port 52. Air HFiMqeF eRIPHTANaRBrOOVRSnt ed to bevel 50 by any suitable
fastener gygsuch as 30 screws. Alternatively, air filter holder 130 can

be formed in bevel 50 by stanping or other netal worKki ngaér_ocess. I t
will be apparent Fereppigstianppewgon of cambiation Rien a0stamd%eiraates
filter Nol deitiQuh ot BYeERbhBEr A ftd tarf ix PEvialirbadd fileh1e8 aafy and
58 each conprise an array of perforations. For exanple, the

per f or at i ons catajyséi1G0! Thbairis beateshbyoiteates8f and cireulsiedde oyeneen 138,

a portion of Leh i 10 ' ' I ' t i
1-5, cool i ng G}L\\gw%?té\élaic}?%%% rggbe{né%%al&lé{r ‘L(% aégease?ﬁtglt 88 Bfla cgta{fysquO
20 function to remove contaminates {e.g., grease particles and other
contaminates) from the air prior to contact with fan 85. Catalysts 98 and
102 function to further purify the air prior to circulation into oven chamber

70.

25 Referring to Fig. 5, combination oven 30 is also configurable in an
impingement mode by installing removable lower and/or upper
impingement plates 150 and 152, respectively. Referring also to Figs. 7
and 9, lower impingement plate 150 comprises a frame 154 that has a top
side 156, a front side 158, a left side 160 and a right side 162. Top side

30 156 comprises an array of jet holes 164 shaped to provide jets or columns
of impingement air. Frame 154 is dimensioned for installation by sliding
motion along inner bottom wall 78. To facilitate installation and removal, a
handle 158 is disposed on top side 156. Also, as shown in Fig. 9, one or
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5 cooling air in passageway 120. The cooling air is drawn into
passageway 120 from anbient via air intake ports 52 and 54 and fl ows

t hr ough pawmg@y@ygoizo and exits via louvers 60 in out Q:rc—;hmbmm@dohg 36
to cool various control parts, the fan notor (not shown), m crowave

generators lfrlfbre@utcws criloextors! 166 8@ panddaitito asstes thadtiaems 164 Is 40, )
outer top wa out cating.air, intake
ports 52 and'@ﬁ*eﬁafﬁw t%@afﬁ%gt)@ng Eé}fﬂmﬁ"‘%a'gt?a@(aﬁ%ggﬁ ‘%’éal si de

by side wi thpQh8NithSdimiat §Uidss ihqmﬂe Rlate/\m | Buidesel66 4 Beirghatihghal | s
32 and 34 being flush against the other structures. This conserves

space and al guwgsmmbﬁanwwt@h}@SU@@SﬁlaﬁtHa@f@ 8-sriab e I¥oligngerand han
prior oveps n operation of conbination oven
30, fan 8§ cﬂ%@%‘?angsmg‘?{mgﬁmﬁ Pgm oven chanber 70 into fan box 72
via grease filter 88 and catalyst 100. The air is heated by heater 87
and circul ated to,,qven ¢ er via ca

Grease filter 88 %‘Q?%ﬁ%t'mfﬁ@eﬁnﬁgl?gtlgﬁ??@gqg@gb@e}c{gm@ﬁl%\% es
(e.g., greaS6’8thdp@iﬁn@rﬂd)lmdmtheﬁGsﬁitwéfmmemmﬁmnfdaﬁﬁnWIthfanIboprmor to

contact with fan 85. Catal s 98 on . to, further r|fy
the air prl oMIa; QPERINGS Y4 ?HF&P% del H?r W W%R@*Zé#hrﬁg

Fig. 5, hpp@lm.@@umz%% Ibﬁeﬂhﬁﬂnd@.‘?ﬁédtﬁﬂlﬁtéhb@ tb ’ﬂrré\ﬁdé [ agerrent

node by |nsta i ng renovabl e | ower and/ or per i npingenent plates
150 and 152, cebmmwmqmeméﬁénpmggman’s@rtqward@yenra 0® as| ower

P e, Bylifd B9 GBS BrA et gl g o7 o1 e 156

156 conprises an array of jet holes 164 shaped to provide jets or

colums of i nping nt. a pare 154 is di Si d for jnstallation
by o1 di ng moti on BTBHE FhRet SoBRAfons privEROs TPAh p Rpalrd arBac?
i nstal aﬂsontwﬁdéam\oﬁhmpmgbmdt plaﬂé51360 sredétapasasicloselyepasédle TASH6.
Al so, as shown in nor.e gui des _or | ocators I%g&are

provi ded to §§§Eﬁ5é"‘?%é’ﬁf the W"Q_%ﬂemsa'r tr‘=?s€t %?’lté”dl arga QM PVRNTRC Faas
plate 74 to g ﬁhﬂhé@d%éﬂ)} &@{‘fﬁ%cd %di@% iﬁ&erméee\mart jBt ﬁ@l@khaﬂf (@ys des

in baffle plate 74 ides 166 and their nmating guidés may be any

sui tabl e gui Gmewwcﬁduﬁ holes) near thie edaess Tois agsuaerythabmes6ot thange,
and ot her ey éﬂg%ﬁeﬂ?ﬁwwzll IFe 9@# tr'afb%t fEWa?cﬁit &%Henu Fﬁ:ﬁ)td %35&5150

forms W|th| om wa anlrrplngerre rs’rn
flui d cogouniik@pizea. with fan box 72 via openings 92 in baffle plate
74. Thus, airflow fromfan box 72 through 10 hol es 92 pressurizes

| ower inpingenent plate 150 to provide jets or colums inpingement of

i mpi ngement ai r t R&EING V& Figsas ks, ﬁqBancﬁwluWeﬁﬁhﬁﬁ @rhehhﬁaté?’fiﬂ cal
upwardly extending arrows jn Fig. 5. rrin

per f or at i ons CORIPfiges R&CEPTiBEa alfﬁi'ﬁe &Wlﬁilha&@g@@m §519t1(7@ giftpot side of
| i ngenent RYA! & 6kb0a8 96 Uit SPPR. VB afaHR Rite 17D Saflbligsd & oSt

of the inpingenknt air to a cent ar ea oven rack 'S0 as to
i npi nge 8b6r eatray ob jetthiotest ﬁmslmmddolpm\?ltﬂmleés ar eoléieme of jrapingemest dic4

st of the PRGEREIS taf el Aaharb R Tna sla iR & e,
for food prodide 74, left side 176 and right side 178 extend above bottom side 172.
Front side 174, left side 176 and right side 178 are fastened to bottom plate
172 by any suitable fastener, such as screws, weldment or other suitable
30 fastener. Alternatively, frame 170 can be formed as an integral one-piece
construction. Frame 170 is dimensioned for installation in oven chamber
70 against inner top wall 76 and baffle plate 74 in registration with opening
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20l i ke pizza. Referring to Figs. 5, 8, 11 and 12, upper
i npi ngenent plate 152 conprises a conprises a frame 170 that has a

bott om si d@&obédosssofront side 174, a |left side 176 and mmighisosdose
178. Bottom side 172 conprises an 25 array of jet holes 180 shaped to

provide jets 9®ramio¢alahyst93 Uppémigpirgyemenit plads 168ds mstadled lwitht he

verti cal rdI endi ng ar,f. in Fi Front side 174, left
side 176 an\é\”‘:l%%‘é%? ﬁ%écfgwﬁéﬁg\q@%?ét%‘g\“’?@%ﬁm de 172. Front side
174, left side 176 and right side 178 are fastened to bottompl ate

172 by any suitable fastener, such as sc ment or ot her
suitabl e 30 fasteH@perm'eﬁwaenwﬂge152rfaﬁﬁthfwﬁea\mféomaﬂa§%i an

integral gne [rmeﬁ‘-%ﬁjé\%% %%%h& ?g -of BY8fTBhdrBet 70 ﬂirﬁspé‘abﬁ’&?gp Hnl)fo][f e

installation in oven c ag alnst 1 nner to
plate 74 in rtlm@amﬂovathrouglmpaialwpea‘tm@t holes 8. d%a&@l’nqwm ind8gs.Up ped

Lo | ner -t op e iontrade wpaus ahdin irataif o R B0 THETRERe RIS 1 ner
top wall 76 amifoim ehrmesalrdmmagh@t&ﬁe aeld/eﬁﬁplehumderassbamﬂhetthé(hnf orm

a deliver l.en for ro catal et h | e
1800 A ShomittodBairatota frafiheisiriew Sty 3 a6otiay ithayedhe shris valRey

di ver si ongof uRgtthSdk Hat BF@Héé’r@rﬁ) GEH%QJ@M Aidesieéd, tﬁéWlﬁl pirffeptegifout
t he delivery ?l enumto assure that the air jets 180 rem)te romthe

ai rflow entrplaie C@ﬁé‘érﬁl%bg@f%@%d vile agAredivertaici ty 10 as those that
are nearer to opening 90. If desired, the | ower inpingenent plate

could also be provided with an air di verter. For i npi ngenent
operation of coannatm;aingement @maraﬁamofafmmbinaﬁdramm%@rfanlBéwirctﬁlatﬁsn

oven chanber 70,intqQ fan box e I cat Iyst
S0 Sharor et foi Bt Endpét A iR b 14 e gteathl: Ber

VIS (ith a|153t$:aﬂa$ys&l1f30.lﬂ'i15e€qildls|lﬁaﬁh d indeatpp87 ahtpeirogatset o]pb{a.t es 21320
an , Fesp ctively. In the ¢ vec on noaqe, rease Ilter

and cat al yst CEG@b?BH (GRS S8ansl fé’meﬁéﬂaélpf’gr @P'”%f?f@%%feo'afes

particles anqsg Qtéﬁ%r15209é§d’§cﬂ€élgshsf“ﬁﬂ@éd?ﬁeéﬁdn Rioker grfe@séﬂﬂéﬁéﬁ aMd th
fan 85. Catal ysts 98 20 function to further purify the air

prior to circataystdAOfunaiondasemare coppatinateptge gieasepaitides asd and
152 for deli | i Qﬁmﬂ? 7

Comnbi nat i on \cé\?'{eérf @atdcngﬁba Zﬂ%ﬁfth% agrré{ ?ﬁntr%n cr OWfa?\Pe&-ja:ngaE)acl%sﬁs %%

i npi ngen@ft and 1d2rfuectiancte forder m;rlfy themippriaifto eircblation pye tower and

[T both i HseRemISpethent Wafes o <nesTE2or Pefiisfy oS TopBiemeR) ot "

function in @yereHasbeproOde or a conbi nati on convection and
m crowave node. 30Referring to Fig. 6, conbination oven 30 is
configured in a conbi nation m crowave and i npi ngenent node. Upper and

| ower Combination oven 30 can also be operated in microwave and both
25 impingement and convection mode by removal of either upper impingement
plate 152 or lower impingement plate 150, but not both. If both
impingement plates 150 and 152 are removed, oven 3 will function in a

convection mode or a combination convection and microwave mode.

30 Referring to Fig. 6, combination oven 30 is configured in a
combination microwave and impingement mode. Upper and lower
impingement plates 150 and 152 are installed. A microwave generator
comprising one or more magnetrons 126 (Fig. 4) and a pair of wave-guides
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i mpi ngenent plates 150 and 152 are installed. A mcrowave generator
conprising one or nore magnetrons 126 (Fig. 4) and a pair of

wave- gui dewo 208wissgehiown) provi des m crowave ener gy thr qughuRidsioysoto
openings or ports 112 and 116 disposed in inner side walls 80 and 82,

r espect i vel y{ndishoway prayidedaniceowavederiargytmougtoeaive ogeniagatopsrd 26 in
passagevay 1

combi nat i on ﬁqzrﬁnég'(;%%“ac??degﬁ F%%&E@%Q%M%‘ﬁgge@%%gﬂé’ﬁpyy wal | s

80 and 82 an@ddv%d%@&éncﬁfrbmfmmm@/@erﬁﬂ%w123irpﬁbés%géway120
significant feature of present invention. Mcrowave energy from

both i nner sifigs. ﬂ/aﬂﬂdsﬁ)ég Oﬁﬁﬂlngﬁ 132 Addel G rf\é%FOTﬁPE\aBQB\Q@’TEWQWdet 0

the sidesg t f;

108, "1 i Bge SaaVIp R bR brosbd I MPHURS o8 LRARRUNAMRTIERL e
top and bottc&mméba\feeaﬁdﬂmbqiowdsuatagrllﬁcabt‘Ee&turagaflh;a prsisedbigientibnon t he
bottom for

| e omer he oven
then is confi W@&W&P%%F@ﬁ@@%@ﬁ%’ﬁ%&%@% ?q} %Pﬁo@cﬁ/ &ecgnd
convect i Ont A:ﬂcnt@Wagé reﬂérgyﬁtoahé t@lwemﬂptanddtdtm_nbef 4 feod @'fmuleﬂ cthqtbolsegpfer
i mpi ngenent plate Il e retainin ower inpin ate or
15 products Pﬁaf?oq?dfé \rﬁg HBtRiRgamETY hav‘gg ???re E’b‘ﬁ@%@?’t?
heat, %%w&%g tBﬁ%hB'b%&onﬂbﬁhé ‘PodH ﬁrbametvew BV %mdwegmched
from one or nore Ssi , metal pans can be used_in oven

| ocati ng ovepnithe kotios, Mwamﬁ%ﬂmummmm%pﬁeﬂm lwﬁ:mqm T"éﬁ/v

fil t al th
POt e e R B 5 el MR et R .ngpaﬂﬂf o
reflected ni conveniieneeraiersativecarsingeimgrdivouhigbe the resedval of ugerof
t 126. ' ' fied
s air cotBangrmgrtaial TERBIS B RnhEr B Biel g
| mpi ngengst ?ﬁéﬂﬂcﬂgthhﬁréﬁuﬁﬁlﬁdtt@dw Blowning &l agenile conveEitlgn héat, i.e.,
Coollngfan 22 i s preferabl yavarlableeﬁ&eedf 985t0 mini mi ze

noi se and en&eligAte BASHIREt 1T tRANICEOVGAYE §nergy brRing WA RPR PRt ur e
of critical g@tsre%mgus el ;ia'ﬁstéén% 684 [h%%ﬁcsw BK) D RYRNS

t hat have a fi xed speed cooling fan t I s alwayS on or a del ayed

turn-on and &acked %/Ie@lowunlﬁmwave fe@ﬁiﬁpﬁaﬂﬂar&ndv"é@, Bov pwifie mstal pans,
tenperature %[J?@é? te Lﬁ;@‘& bélﬂ EQ%R& %ﬂ}e(r‘?o s, caf Hellfseliif! NIty

of magnetron$ 0 prOV| propor |on 't0 tenperature of
critical 20r hemafeodtpw@msedﬂnmg mmklng W|thout reﬂected microwave energy

seriously impairing the useful life of magnetrons 126.

Microwave energy is signified in Fig. 6 with arrows directed into oven
chamber 70 from openings 112 and 116. Impingement cooking is signified
25 by the arrows in Fig. 4.

Cooling fan 122 is preferably a variable speed fan so as to minimize
noise and energy consumption while still maintaining low temperature of
critical components. This is to be contrasted with known ovens that have a

30 fixed speed cooling fan that is always on or a delayed tum-on and a
delayed turn-off. Combination oven 30 comprises a temperature probe (not
shown) that is located (e.g., in the vicinity of magnetrons 128) to provide a
signal proportional to temperature of critical or temperature sensitive
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conponents. An oven controller (not shown) uses the signal to

regul ate the cooling fan speed accordingly. As an exanple, a
magnet r on wol2oosnabsp7 generat e heat while it is operati neCcisoEshys049
requiring a relatively large amount of cooling air to keep the

t enper at ur e semponents, donpaEmestrgroliebnos showt Hisesithe signakie repelate

t I st d Qff | | LT ded
o et neai ' 48 faodee seSth defbraRl. AT Bharfbied Mhadtbelinl Bofle b
E:ool i ngtfan g@ﬁ@@g@ﬁéﬂdmlﬂﬁa iﬁisim@t alﬁr!g,wl’ﬁerléhﬁrécﬁmawamaw [af?teb .
enperature sensitive conponents, .not only, saves .energy spe e
coglp ing fan, aB’lﬂ““ﬁPB@PngpﬁiﬁtQé@eHé’&% EQ%@W%F??'E‘%@%Q‘%W’S”&%\W
I nsul ati og. EUéﬁeBﬁﬂé‘.“%éﬂ 1h8 n?éd:féf@nt@mrﬁ@@%ﬁpdﬁmfg drRalPaRBLINEST

operator for over ting conditions due to g nper at ure anbi ent
air as wel| aeolingeait is neasieddgaepintain ¢ertaie AreaRdnsier pigaxigium g. 13,
combi nati on Qv f ' [ j

nter ! ock sl oReatug FipRLBEEIgPoo IR sBled Badd By eBESE R, | ¢
fastened to temperdflrbyf tiesteemaratuld Sersilivel@snporents; nat bnyreavé92 by a

conpr 1 ses a BNy S8t by o TRS i h i htliFS ngates Ftiheiene,
20 1fref @éwizx,ggsmgﬁ&h.g$hislf_éata?a akBlfbve the ecrErRNE 1o AR dsardies an

angl ed bracket that conprises a first portion 204 and en

portions 206TQfRyepheatingeo tﬂ%’ﬁ’oﬂh@tOdHQ'éFﬁjW&raW%ﬁ@’%MtWaﬁwe%?S

angl e, thereygetdh c‘fcqu%%dailaﬂ%rt | ocations. Preferably, the spaced
a

apart |l ocations are opposed 25 ends of portion 204. A plunger 210
has a portion 230 that extends through openings 212 and 214 of

ti 206 and f : i 216

Bt ends t nrough aReTesane KPS 8%, ERBRaR SR IG Y elhro Bt ol

out si de gg {) t :awmt(iﬁ&:;nﬁestzmai?’mlbcﬁQﬁ/itcﬂgbamblywo kthaia; g[ispbglad oa_rzg![ e
ortion S 6] | (0] orti gn (0] ac a I stance

B i e od bifde 40 BRER RatcRoR ks Ao 8R by fastiriats d1 508 195 oA 3 r o

the di st ancef@nity19PBy bFsstehenpon! Fiansd eoPls stibPorsd byitontREl 80.

portion 220. Plunger portion 230 conprises a neck section 232 that
carries a spHimgg %@@C@@pma@wgta%z&wch iefaplehby a$pring J96408 of
bracket 202. . Pl unger portion 230 also conprises a cam surface
236 and a cam surtace 238. A micro-switch 240 has a contact el enent
242 in c@@tact wwth camsurface 236. A mcro-switch 244 has a contact

el ement 246 in Coﬁte?ecrtring to Figs. 14-17, interlock assembly 200 includes an angied

bracket 202 that comprises a first portion 204 and end portions 206 and
208 that extend at an angle, preferably a right angle, thereto, at spaced
apart locations. Preferably, the spaced apart locations are at opposed

25 ends of portion 204. A plunger 210 has a portion 230 that extends through
openings 212 and 214 of portions 206 and 208 of bracket 202, respectively.
A fastener 216 extends through an opening 218 in portion 230 of plunger
210 just outside portion 208 of bracket 202. Plunger 210 has a right angle
portion 220 just outside of portion 206 of bracket 202 by a distance

30 depicted as d in Fig. 18. The motion of plunger 210 is limited 1o the
distance d by the locations of fastener 216 and right angle portion 220.
Plunger portion 230 comprises a neck section 232 that carries a spring 228
between a stop 234 thereof and portion 208 of bracket 202.

28



5 with cam surface 238. Cam surfaces 236 and 238 are shaped such that
m cro-swi tches 240 and 244 are activated in sequence as plunger noves
to the rigwb006/dskse7| eft as viewed in Fig. 15. For examumys0d3®i30anps
to the left side of camsurfaces 236 and 238 are offset from one

anot her by an anmount that yields the tinme differential in the

sequence of acti on

m ?rjo- SW t ches IZX ng@’rfg@onﬁ{%)oﬂ%{;ggrﬁgﬂh?é%%&%ﬁi ﬁn'%f 43? %{l’ P8I ed
by n{) he noti orsuﬁécgm,?{mm@ma? ﬂ@@haéig dmtatﬁemrﬁémmzhn @gmalzaﬂutnf
conbi nati on oven . Referrin to sition of

pl unger 210 &MY 6. rf\ﬂ”ﬂgrﬁl s%hl%a’lhia%/\ﬁﬁ tﬂ‘c‘)tcﬁeieﬁ'@n? 446 fegpntact

Spring 22§ i sithbdnk §u+f§@e323@0¢ameaﬁ%e§cmelém%8 46 shaped %acv(l ﬁqat

cl osed, cam 197 engages and noves plunger 210 up in Fi g
right in Fi ggnlcwvmm%esﬂgmmrtm@@r a@l@tlwekadsnﬁaqmwera@wungw rgovq$tp

contact el emgg 3,342 ROTLPA5, BREANIR, 150 Fo: bl thd IS RinG AR

surfaces 23 sequence to pective m Cro-
20 swi t ches 2#e afrodn?ddifadesr23thand23$asccoftdet fferconganather by ans

dth h ft hand f d
Frrst (s amount sty bR e e Alrer@aht he Gadehts: i arvagim. Lam
surface 3288) thelfusing @% &HPH 62micﬁ‘o-%hﬂ1§l¢e§b 240 6h@ 2340 TaB rﬁdﬁbn &

activated first an hen m ros 244 is activated. Iun er
210 noves t oPUGEF | @ﬁﬂs cgrﬁm Igg bzm%emﬂé@@@ 955a80venm ERites 2
i s opened, s%b%,@’g@g%@ggﬁﬁmgngqgn@ggurns pl unger 210 to the
position shown in plunger 210 noves to the |eft,

mcro-switch 244 is actlvated first and then mcro-switch 240 is

activated. M cro- F\é@%rgng%lﬁ%ﬁgf gﬁ%ﬁéﬁtlﬁﬁ%ﬁﬁﬁiﬁlf‘dlg sh%Wnt IgiW| th

ot her 30 conponents cro heating an
reduces flan §jpmsed4+1d Whéh dboﬂ4bwmrﬁcﬁprnn@222ﬂaemntsﬂ§mt asmprdslspdl s
r obust enough assyre, t corre seq Cro-s t che
o 544" ooon CabSORAS Gobl A2 EnbhSE. AT HEhEnateh it &hURS HuhGRe
of the oven @gan Fig. A3Stbteaight M Figsi WVLC% plumg@ftmh@@fa@@me/ngm

i ncorporated Ln the hlng assenbly for the other side of door 42. In

addi tion, théigwiRoRiasERIBMENiS242 and 246 epeqignterihedet band seps f es,
one on each A9 sUMRE8 03B AHEr R |h%3€|9€19&é’t0"! k}aﬁeﬁﬁew@s%%cﬁfé ﬁﬁqro-

standard requiring a crowbar circuit to render the unit
switch wdBe switehad 240 and 244. For the purpose of description, it is assumed that
the left hand ramp of cam surface 236 is encountered first (its ramp is
offset slightly to the right from that of cam surface 238). Thus, as door 42
is closed, micro-switch 240 is activated first and then micro-switch 244 is
activated. As plunger 210 moves to the right, spring 228 compresses.
- 25
When door 42 is opened, spring 228 decompresses and returns
plunger 210 to the position shown in Figs. 14-17. As plunger 210 moves to
the left, micro-switch 244 is activated first and then micro-switch 240 is
activated. Micro-switches 240 and 244 are connectable in circuit with other
30 components to shut off microwave power, oven heating and reduces fan
speed to 10% airflow as door 42 opens. The assembly is robust enough to
assure the correct sequencing of micro-switches 240 and 244 even upon

the occurrence of jarring events, such as slamming of the oven door.
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A control system (not shown) generates continuous reduced m crowave
power w thout generating large current flicker in the mains 10 power
supply. Thw® Joss/@sdoy applicable in a mcrowave oven cord@Ei/wE20G /006049
magnetrons (N>1) where the filanent current is supplied separate from
t he hi gh voltage transforrrers There are two advantages with this

TEona t o h ah conty ARG i Reeflbok ASEEY BReHBorARt RS o oeed
| npi ngenent rl‘ilmg"ewﬁ‘emtﬂ}bftﬁ‘thé bthet @ltfer ofldoer 42 o1 adéisio theewitah contr ol
node that aids In the recipe, coqQki ng gara thers The ‘control | er asks

for certain @é?ﬁ’ﬂ?ﬁlyeﬁ@"ﬁﬁfépﬁ ftwa igH ERINE QHBREMPOPRRIBGERY er .
Wien the gooking ’[b%oi'r‘[[gy ﬁnﬁ(%he 'UIl@.’ZQ%%F%P%ﬂaﬁﬂaﬂﬂ%ﬁﬁlrﬂlgeaséﬂo%%r bfcuit

eval uate the 20 desir ual1ty and | es e 'cooKi ng paraneters
aut omat i cal | yownder&qmmts@feef aﬁwaahl wetetafade. This will continue
until a satisfactory result has been achieved and the program can be
stored automatically in the controller. As described belowwth
reference to Fig. Aaynttohsystemt(not sleowmaeperates centibiidué ceduoeal
processi ng uni.t

a swtchi, n t h vari abl d drive for
Pans: s key muinate ek NifhRub Borterahid 18 oiferd ket Ebf@sé"ﬂama
non- vol ayol epﬁﬁ/@?éb{pp]? crm@ %anﬁéﬁ}ﬂlbaﬁlérﬁaSﬁBﬁﬂfavemﬂQidnﬂﬂ nin
t enperature sensors and di spllay nodul e. The controller incl udes t he

features of URABEEPAY (i Mmmﬂ%ﬂlaﬁ@némms pHRRfedreraste fronsthe
stages). The ?g?mcrn%pb%n%’fo?ﬁme&é'C#Hé#%sﬁréé\&?%v%ﬁ&@eﬂ?ﬂﬁtﬁQat allows a

24/ 7 store 3 operator to rapid Coo ven using ice. This
process is f @rapgamevhaltist, &HﬁbodhyamuwfdmnswmesdpemgcomMM@en t he
oven is cool and safe to clean. The controller also has a
configuration or profile node that allows individual .custoners to set

up their 1pref er r eDusdd dight ccnmﬁlleaity ofcookirg) param&twgforqhe Néﬂslblérm@dd or

r epr ogr ammed onl her varia s . that can be either set
henc Koy or - SYBRHETSHLATB AP e e COrGIRLGSUCPS AqesE coTEs

operating t empRieahtf Sid8anthel feRipetodkmgGRipshsiapat Tﬁ@%hﬂ?&lér%%ué tsv)
Degrees F or C and whether during oper at I on the actual oven
certain parameters and then suggests suitable cooking parameters. When
the cooking is finished, the controller poses questions to evaluate the
20  desired quality and modifies the cooking parameters automatically with a
possible manual override. This will continue until a satisfactory result has
been achieved and the program can be stored automatically in the
controller. As described below with reference to Fig. 22, the controller
comprises a CPU (central processing unit}, a switching unit with variable
25  speed drive for fans, a key reader, an input switch matrix, an alarm/beeper,
a non-volatile memory, a cavity temperature sensor, magnetron
temperature sensors and a display module. The controller includes the
features of uploading and downloading cooking programs (500 x 8 stages).
The controller also includes a cool down mode that allows a 24/7 store
30  operator to rapidly cool down the oven using ice. This process is fully
automated and only advises the operator when the oven is coo! and safe to
clean. The controller also has a configuration or profile mode that allows
individual customers to set up their preferred mode of operation, i.e.,
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5 tenperature or the set tenperature is displayed. To elimnate
prevention of the oven operating due to a drop in cavity tenperature
when t he dworzoesnesgoened the controller utilizes an avermgvusgoosnaa4o
where a tenperature neasurenent is taken every 30 seconds and the
actual oven treanp@l at pmramn@dlmmrwr@wa’mmﬁﬂmé’ Nbeayerialiles that lcant

t d | | i fch

the heat er —ofertie S BYEHHR sl REx pethy Bierh B SRrbpas Tyt "
Referri ng to[ft@&gel&eﬁﬂopaam¢mmm g/ancﬂ (tgg%sme consistent codidng f
resent inventi sho s. oven en conprises, a pair o
25 outer si dée%ﬁ{; 53%93%1 d’ré%ﬂngﬁ’ﬁ' alﬁ'éiPr’B%E’ReWQPP gctughovstht er top

wal I 258, gan té}Hbéfatlh@tdr%@ !é@ﬂtbn%@?at@féjls@ﬂg]% Vi lirdiBate Felefion'é¥ ch

conpri se an outer enclosure. Front wal onprises a door 262 and
a control paﬁ@ oyegopgatiag due o asirop jn eyt tempe@tyre whesbestposis door

262 for openig @gpé@ﬂﬁéjgcﬁ{trd 18¢ ﬁtllﬁ% Ia Ritfde witlere ateﬁlg%%b@t I on

oven 250 is cC I gura era on 1 convectlon and a
conbi nat i on inmgASuIgETeMNIt is dai@nosmw;eaﬂ isecondscend tRefastual ogen d:erﬁpgsatureo

Cppor ted by SORETRRR AR M Py E00 66 eCa Bt of Radied 245 ndeina 1B

272 shar g¢pan arguttie dodronerd switthes tise heatee bn iertd fiad\eénodiBermagy tiner
side walls 280 and 282. Oven chanber 270 and fan box 272 al so share a

vertically di §BB§é¥Peﬁ‘§F’fle pl ate 274. Thus, oven chanmber 270
conprises door 262, baffle plate 274, inner top wall 276, inner
bottom 30 wal | 278 and inner side wal |'s 280 and 282. Fan box 272
conprises baffle PefardngrFigenh@21t apothar embodiment akthespenmfithel |

278, 1 nner St AP G 280 0B B9EKnbLe 2 unpor

structure 266 ani ca connec to ou
outer sidé waluter sk&awalm%an@ﬁﬂmmnemtebbacbwalhﬁﬁﬁ avauteAtdpawalP 868, s
di sposed in fa d,5 downstream of

FLoPose. Fan aomwierhotbm ARl 2Bo B8 e ol Za 1 el RE B SR A

in an oven. Ua@r@ncﬁgarmohmamzam@am[ségasjo@r262@@1&1@c‘dnt@upéﬁéll e
for heating circulating air in a convectijon and/or n']él ngenent air

oven. Pref er 2Bf@boMe dpar 26 gAihandle 26%isidishosed waHaar 28 JeTepesiegd or
more heati ngygl 856HS: ﬂll[ﬁf&ﬁ?&aﬁﬁ@ﬁ(e and bel ow the bl ades of fan 286.

20
Combination oven 250 is configurable for operation in a convection
mode and a combination impingement and convection mode.

Referring to Figs. 20 and 21, oven 250 comprises an oven chamber
25 270 and a fan box 272 supported by a support structure 266. Oven
chamber 270 and fan box 272 share an inner top wall 276, an inner bottom
wall 278 and inner side walls 280 and 282. Oven chamber 270 and fan box
272 also share a vertically disposed baffle plate 274. Thus, oven chamber
270 comprises door 262, baiffle plate 274, inner top wall 276, inner bottom
30 wall 278 and inner side walls 280 and 282. Fan box 272 comprises baffle
plate 274, inner top wall 276, inner bottom wall 278, inner side walls 280
and 282 and an inner back wall 284. Support structure 266 is mechanically
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10 Referring to Figs. 19 and 20, bathe plate 274 conprises a
plurality of openings to provide a path for air to circul ate between
oven chanbeo ZB®&Messed fan box 272. In particul ar, baffl equiuszesAIsbig s
nount ed of fset by an opening or gap 290 frominner side walls 280 and
282 and i nneconmgrteditd ousr BFgM B 269, pliter sideMallss252 amd 854 apd innesm

I nner botto I a gap 291. Baffle plate 274 also includes an
I nt ake portnbmg Id‘@iﬁ%ﬂycentrally and in registration with at least a

portion of the blades of fan 286. Intake port 292 conprises a
plurality of apertures 294. Fan 6 C tes a eat ed heat er
288 through gap 28dan 486 '%d@ﬁoﬁfﬁ\‘?ﬂc@?lb éﬁﬁd"dtaa‘l%%tefﬁéq f?e‘%ﬁp &d
circul atigg %ﬁvn!ﬂréar'n’btf?éﬁ?z@@rFa@%@ﬁ%ﬁf@&ﬁyfﬁh ALt f%?@lrél.ﬂatﬁ‘@ 21

Al t hough not shown in Figs a grease filter and/or a catalyst
may be | ocat beaigdsir igan oVeN Héeaﬁatzﬁ%mamb@earmheaiﬁr (@96 of glagtric)at

i nt ake port f es
fromthe ci r%@@aq]é for l‘%&'% C%@gﬁ@ngﬂr}é%ﬁ%@gﬁraﬂ%&t OB@@%FHQ“?%H

an oven racko?eg Psefdr&bﬂmhedterﬁ%\xsean eletrical heaer havmgpperdrmcﬁﬁo
nmounted to ipner side S 280 nd 282 e c 8 is near
t he bottom oBe?#ﬁgaﬁlgnl?\é\%t disggse r%bej@\gr%@l%b%gﬁ g?aé"k%ﬁndard
food rackg i.e., available off shelf. Quter walls 32, 34, 36, 38 and
40, which conprise an outer enclosure, inner walls 76, 78, 80, 82 and

84, which conpri sgeﬁimﬂﬁhﬁéﬁgs\/@ a0d 200bafe Piats L0 sonwirises o aurality of
S1S)arure:  PBROARLL Sy Biyoeo LR b sl BTy
i nner back wahdl fan box 272. In particular, bafﬂe plate 274 lS mounted offset by an
opening or gap 290 from inner side walls 280 and 282 and inner top wall
15 276. Baffle plate 274 is also offset from inner bottom wall 278 by a gap
291. Baffle plate 274 also includes an intake port 292 located centrally and
in registration with at least a portion of the blades of fan 286. Intake port
292 comprises a plurality of apertures 294. Fan 286 circulates air heated
by heater 288 through gap 290 into oven chamber 270 and fakes in the
20 circulating air via intake port 292 as shown by arrow 296 in Fig. 21.

Although not shown in Figs. 19-21, a grease filter and/or a catalyst
may be located upstream to the suction side of fan 286 (e.g., at intake port
292) to filter grease particles and other contaminates from the circulating
25  air stream.

Referring to Figs. 19-21, an oven rack 298 is disposed in oven
chamber 270 on supports 300 mounted to inner side walls 280 and 282 so
that oven rack 108 is near the bottom of intake port 292. Oven rack 298
30 may be a standard food rack, i.e., available off-shelf.

Outer walls 32, 34, 36, 38 and 40, which comprise an outer
enclosure, inner walls 76, 78, 80, 82 and 84, which comprise an inner

32



5 and outer back wall is coupled to rotate fan 286. A suitable
thermal insulation (not shown) is disposed in passageway 120 about
oven chanbwo ZBG/@sed7f an box 72. Inner walls 276, 278, 28I/ U288/ 0a3ved
284 are separated fromouter 10 walls 252, 254, 256, 258 and 260 by a
passageway 3@nciogure; aoribagfleaplate f aipcretEsably A 1eisl i sighfasrstaioless s

di sposed in g%?ageway 304 bel ow oven chanber 270 and between outer
bott om wal | ‘and i nner bottomwall 278. A fan notor 302 and ot her
conponents are di sposed i n passageway 304. A fan notor (not shown) is

di sposed in fan r co ment 12 and i | ed t rotaefan
286, A sul tabi e t RIAHACIRa0E R AIeROSEAJR T Siase e VaPa fss dark v
passagewagy 3@ﬂd®bﬁéﬂbdbk%lﬁb@6ti§léd23&)tm¢aﬁQBGbWSIﬁ‘?a%Ie thermal Cool i ng
fan 306 is operable to circulate cooling air in passageway 304. The

cool i ng air nsulatigR{nphshownds diseassd @mﬁsrsamw @ aboyt avephembesb| v
| ocated air '70%‘?15%@%5(572( not shown) and flows through passageway 304
and exits via suitably located exit ports (not shown) to cool various
control parts, fan notor 302 and other control parts. For exanple,

the intak t | t
bott om vl 1 -and. « M0eSkalS 27BE21€ Gefr 268 2Pt bl aie SFpdBlec ndR g e’ o0
of Fig. 10 2Walls 252, Fo4, mzasandmsowsapamgemyma féﬁ&;ol‘hgrmlraﬂﬁ
circulates air dE fro (gan% 27Q into fan 72 Vi a

Ut ok mort - ouen 2Bl ALtdolng R 00 R Hebased PassRItRY Hi4 BRPHIQAN: o
oven chanber cRd@but Emléﬁé béBeai6LitéPBotRitn el 260 41 hAerbdtiom k2121,

oven 250 is also conflgurable in an inpingenent node by installing a
removabl e | oRé®. Aripniaeler P2 gnd othengrnmpenestsAarg sisnasediin passpgeniayal

to and bears

2006/ 065807P8Q!}]U‘§‘§%g§"‘3%§{zf’3% fﬁ%ﬁ!"ﬁ&% mpigr compgriment 12t 5.
Lower i np® ngendis cquped td Slatedan Ra&n A s:nxﬁebleftbermaismajlam (amt Qlyown)
sliding nDtlon .al ong .inner_bot1t o S
st al at T on AP RERID AESsa0 i Sy Buou 48n hBEeE 20 Bec i bor 21

di sposed on inner bottom wal | 278 at a location to engage the 5 sides
of i npingenent plate_ 15 n it ches the fully installed
position. Al so, 8PP %n\g—%f '?QPF rcirguintg coRNGAT inPRssageway
baffle plate3gsithe cbéﬁhg% hirgd @ra%\mflhiésﬁhs'sgéé\%s'/ 804 fnPEmbiEMt Digeent

pl ate 15200 and baffle

suitably IocaPed air lntake ports (not shown) and flows through passageway

"D

304 and exits via suitably located exit ports (not shown) to cool various
control parts, fan motor 302 and other control parts. For example, the
intake ports could be located along outer side walls near outer bottom wall

and the output ports in outer back wall 256 as in oven 30 of Fig. 1.

25
For convection operation of oven 250, fan 286 circulates air drawn
from oven chamber 270 into fan box 272 via intake port 292. The air is
heated by heater 288 and circulated to oven chamber 270 via gaps 290
and 291
30

Referring to Figs. 19-21, oven 250 is also configurable in an
impingement mode by installing a removable lower impingement plate,
which is substantially identical to and bears the same reference numeral as
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to mnimze air |eakage. In an alternate enbodi nent, stops 310 can be
replaced with any suitabl e guide or stop. For exanple, flange 312 can
be 10 sui twhlzgoslasgoed t o engage the top of | ower i npi ngemem2og3loadoss
150 at one or nore locations to provide a flush fit. en
instal |l ed, i rnpveyeRRgeneatFatesEmU Gravenglt howsndnpingetremt phite 1308& an

i npi t pl | ui i ' Wth fan bo 2 15
2 ngerert BBk Rl el S EIHBLGTHe Hid hi i B3 2A45

t hr ough gan Hdndls ¢58 mnttatesli?mnaﬂonmrmmnmsl. oA phir 035%@1@{,@"95913

ets or colunns i ngepent i.npi ment t rd the underside
of a food prodld PGS CPosRd pdiNeRaEowal 2¢8 phalecation te prgage the
vertical gpwasiddsyofepnbiitinittht pldteWS0 whehi iBackes Meulhlins&lied positiohne
b h
ack side of |ower inpingenent plate 150 has an opening (not shown)

to accept ai f§q.éilange Fhpisdesated alonadhe hattewasigexfdafifeeplpts 2bhional |
of the oven. dgfia@r@fBLPinstdIRtoRSR MifinGdeRMAEPRR ﬂ;afﬁe%ﬁf% 2rae

totally open) or a portfion o Si i Mpi ngenen 150.
In the 25 il ltastiniatizelaizidaidigeedn anlaietnate embstimpsd, stopas10eanlbede

beneat h the edge of hajfle.plate 274 during ipstal i on, and
Conoval . Fr angeodSH8 g uahie itk Bt oo abeiamier S B fng

| ower i nOngauitably shaped ibengddge hertem of I@%ﬂirf(ljlﬁhgér"ﬂl@nﬁ latd 150 BDEAOSO!
and for a relative tjﬂht fié{iéo gffe%tively eliver the airflowto

t he i npi ngerré‘i‘ﬂ"e;{)q’%?ct'@ %i'® Rravifeadydhtie air 30 pressure to produce the
i npi ngenment columms with mninmal air | eakage at the back of | ower

i npi ngenment plate 150. WD 2006/ 065807PCT/ Us2005/ 045049 Referring

to' Figs. 20 and 2When ibstalleds impinganaent piate 168 femmsiwith inner dottosmualB 16

is mounted o ik j i ¥ .

installed, bgt7 ? %@qﬁp g@%%ﬁ‘%“ﬁ%%tgﬂdgm vé@ﬂﬁﬁﬁﬁéﬁﬂ'tﬁr@w’&égﬁ?%
314 and 336. videgap 281 bblaiv baffle plate idd e ThE4d Aidlod fBdf fah box 2F2 tieroagh
baffles or guid 5 to direct mare.of th i,rf around, the top and
bot t om edges ggﬂfé%zl H"%@%‘%;Feai?‘?“i’?fdwpmmer& ﬂ%t% il 5@2‘3 Bfo“['fgﬁ p}%orm ate
174. To thi s cemehnstiftingrhéstalf irﬁfarngéﬁnhﬁéirﬁivﬁaraﬁﬁéﬁﬁldé‘rsﬁié & food

di stance 318 from jnner back wal 84 to provide a pair of vertical

slots 318, whiedlchlosated oravemn mekr288. 85 indicated by thr vertigalpipyaugly

bet ween t he QRnaMRAHINESIPE d inner top wall 10 276 and to
t he di stance (ggp nggl \'telt we@%\'ezt[%éﬁ%%?'tom of baffle plate 274 and

i nner boB®omwal |l 278. Vertical baffle structures 314 and 316 do not
extend above the f 27 ermt the t :
airflow to ext endﬁ-ﬁ‘?g%lf %ﬁ%@fiﬁ)\@%ﬁ@ﬂﬁ%ﬂpﬁaﬁ?hﬁgﬁlaéia&eo;a\%"lqg % of
oven 250. Onshinen)otbhercepbaid frowethiel gapl bdtwbén thesfanwolver and filedbattn 316
ext end bel ow bﬁffl[e 8' ate , oy
wall of the oven. For example, the opening can encompass all (back side
totally open) or a portion of the back side of impingement plate 150. In the
25 illustrated embodiment the box is shaped so as to slide beneath the bottom
edge of baffle plate 274 during installation and removal. Flange 312
assists in the sliding motion. Flange 312 and lower impingement plate 150
are dimensioned for the sliding motion and for a relative tight fit to
effectively deliver the airflow to the impingement plate with an adequate air
30 pressure to produce the impingement columns with minimal air [eakage at

the back of lower impingement plate 150.
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15 274 to inner bottomwall 278, i.e., the bottom of inpingenent

pl ate 150. This assures an even higher airflow into inpingenent plate
150 and |iwioteab/ssse airfl ow at the bottomto narrow verdriebosahots
318, thereby assuring a maximal airflow to inpingenment plate 150.

That is, vertical Redgrring teFigic2lrang 214 pairpfyedicehbéfile stiustuxes 814w

thr ough gaps 6075 R By pRpBRid sEs ptanfdeih i B8 2AR0 VIR o1
maxijmi ze t he ingtalled) baffie plaid 27r4eis_smmm|;éc]|chtd mnﬁcalibmﬁlglgﬁ.lmmﬁesmc;la&agdwg

I . t . t . t
| ess ol osel v hadtaichlpafiy Siicniie 38 Sic e Some B atiSerdiety o
150 provi ges tb ﬂiré@trmbﬁé%ﬁﬁé‘ ERAdWaIrburidtheRep ahd ®ottof ecfgeil‘soami alﬁ> (r)é\%géﬁt

on the oven rack. However, in oven 250 convection air also f

around the edydewgbophiirer sides af kaifly pladed7df Toitaendsihgevartigals 280 and
282 of oven CRAERFEs ZrEnabB dBhPaisrB S1BQHM itheP babR G Zuud Of

the food product portio e near inner side wa
282. Ov @movids aqair oflvediaahslioted 18, veigh anel riebw\eomparadeiodiabl e

e X oh b ! parg
orate 152 of dupRsisRP osohBeatat s s Sl %t BRT spBh B R

| npi ngen®Ot &76 dndamtiad disearriet (aap 201 ) bétaeendhe bottdm cfd@ffld Matd 274 over
(i Sposed. ac; RGN BEM Wal R2Co erical brile Sl gres AT Pop SHAI® natng
can al so be_sghd dboirelth I esaiii® BRto 274 8o 610 hEAMH &b Wl dirflolifto

heated air streamin either an | ngenen non-i npi ngenent

mode. Ref er r iedtgnddram ¢nnez sideawalb 280 & Inser side wall 2820nirovieor256 €dn e
10Control | er IS, 1SJ. k| ar | | er '

Nos. 6, 660, 95?@9‘2’35"8‘?‘81 b%’ﬂ%‘@Pé‘ffﬁ%‘?@%ﬁ%r@?%"@bﬁ%?%§?f§t‘"§‘%a‘ﬁ§tp?£é
ref erencdb | 27gdo frinenbattomosalt 2068, iex, 16 Gottoml of drepinaeoent phte 150.
processing ugit (CPU) 408 that is interconnected wth a r eader
05 *a mmaual NEATSHBRS AARuH Aisher A e JheiRpe nath o SFdng fftes
al ar m beeper sfEirfidwcatithe @ottont ©iaey dHical 3lotd 3B NPEYeHIdssafdg aven
30. CPU 408 conprises a processor 405 and a_nenor 6

maximal airflow 1o impingement plate 150. That is, \¥er£tligal' baffle structures
314 and 316 baffle the airflow through the narrow slots 318 to be a lesser

20  airflow than the flow through gaps 290 above and 291 below baffle plate
274. This serves to maximize the air volume and pressure in lower

impingement plate 150 to deliver jets of impingement air,

Referring to Figs. 5 and 19, the less closely spaced jet holes near
25  the edges of impingement plate 150 provides lesser impingement air to the
side s of a food product on the oven rack. However, in oven 250
convection air also flows around the edges of baffle plate 274 and off inner
side walls 280 and 282 of oven chamber 270. This helps with browning of
the bottom of the food product portions that are near inner side walls 280
30 and 282.

Oven 250 can alternatively be provided with a removable upper
impingement plate (not shown) similar to upper impingement plate 152 of
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Oven 30 conprises an oven tenperature sensor 401 that is located in
oven chanber 70. Oven tenperature sensor 401 provides a signal that
20 is propvixioeimbsifo t he tenperature of oven chanber 7RCT/U32085/0850gMal
is coupled to CPU 408. Key reader 402 is operable to read information
carried on a Quep.30rei ry“owﬁedmn@gem@nhay fontekeue glheginmpladacior in
correspondin f uences at a data site, and
S thelr[: sent %}&éﬁ egég\g ﬁ#‘q&bws:@gwth oven 30 and optionally
wi th ot her ovens. Control interface 409 is interconnected with
a nunber of deV|c trol interface 409 is

3
i nt er connect ed Wi ”%CEBW?Y\%f@g'W &I‘Pt fE%W”)gv’é‘X b%%ﬂs%@e &L o

magnetrong 12he oReR@NS! .61 tHeettpayall, whe G&ﬂftﬁw bé lSed /a ATBoRAYe
tenmperature sensor 403 and a nmenory A411. ? ural Iqﬁé or contr ol
regm in gifap

programs is dPefearinfanheatpnih H}ﬁmﬂie%@vs BRR iMRINgeMeNty.
23, a cool d%@éPSh@WlﬁPrgg%n‘ﬂ%de.s used by 5 CPU to control a
Coo

cool down of oven 30. own program begins at start box 422 and
proceeds to step 424, which tests or sinples a current tenperature of

et ormngs 11 tho eyt g 2 nrnRRtel 4t SEaRRlern b0 Dl e

steg 426 10et é?ontrwer-ﬂmotﬁmmdwto&héfconﬁmi[dreﬂmndﬁ us. Igate]cﬂtﬁbs'éhan 10 a
pr edet er m ne t. Lf not, the user is info

G opl ay uni ¢ &R BEand Ao ERY, iR HeroBbeoHoratgg &y relggencs.

det er mi nes t agtidule, 6oHtFIRF 400 RIbIURBREES ] Erdo%ssfﬁg dﬁﬂgoﬁmeme&ﬁét E

instructed to place a load_of ice in oven c 428 then
aut omati cal | y& wreemeqt%wgb@é@ydﬁaﬁarrﬁ% 2nanerl coptpl n@eﬂ 4A4122.
Step 428 thep; sfg?a? &nit A67 tall?rrﬁlllﬁgerﬁ)%}’ﬁ'ilo,]ascm?dﬁ?rﬂérfgge hgseg on

I gnal prOV| y ove

t he tenperatur
15  memory 411 and oven 30 CPU 408 comprises a processor 405 and a

memory 406.

Oven 30 comprises an oven temperature sensor 401 that is located
in oven chamber 70. Oven temperature sensor 401 provides a signal that
20 is proportional to the temperature of oven chamber 70. This signal is
coupled to CPU 408.

Key reader 402 is operable to read information carried on a key.
This information may include program data corresponding to different
25  cooking sequences at a data site, and is then sent to the cooking site for
use with oven 30 and optionally with other ovens.

Control interface 409 is interconnected with a number of devices of
oven 30. To this end, control interface 409 is interconnected with cooling
30 fan 122, oven fan 85, heaters 87, magnetrons 126, a magnetron
temperaiure sensor 415, an ambient témperature sensor 403 and a
memory 411.
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tenperature sensor 401. Step 430 determines if the cavity is hot. For
exanple, step 430 determines if the oven chanber tenperature above a
safe |im twaxoewoshwrow which it is safe for an operat orrdmUS2bEARS00Y
service oven 30. If yes, cool down node reiterates in the | oop of
steps 428 and 20 AJUuLaktY Of eangpl ARgrares isrsiereddn Mremonyhd! loargiorkeynber
tenperature Qﬁ dropped to or below the safe Iimt. Wen this
happens, step 432 inforns the user that the oven is cool with a
nmessage on display unit 407. Cool down progran1400 ends at step 458.
25 Referring to Fi ycl e, control 440 use

Co control the dufTeitne 5id Pt bapHVOROIaSIE) Rafie B TidBRamia

begi ns at 55t YU kPSorftfs Adtd) BERE @F B%er 80.5 ToRI ddvin %ﬂrﬁh UYL EL Start
total mcrowave cook time to seconds. Step 446 then di vides the total

time by 40 aﬁaxéazmdanrége%d&t@rﬁémﬁ% whigh fasteeespneles asalifmdta t ot al
m crovave 30téﬁﬂg5raidr6%f%§zeﬁ%h§ﬁggf‘ ﬂﬂﬂj tﬁ}lweri?ﬁéﬁ# gx’ur@?’ﬁs tep
0 se d e

446 cal cul at ne I nterva are r o
seconds. St eﬁOAAStemﬂQﬁﬂB&rtﬂﬁmsriét’mi qauisy (mlfent(ﬂfmmhﬁrd'@c)lis fonthot.t Eat hs

of a second i 10 f a tot of ,100 t ths o
Second e, Halbld, sRaAPS uptrhieb fiing chffbfl o eRbet il GreBlerthan
200|6/ 06?8% P@Zdré&&@%g@ﬁ&?%emtumgmteh 0 ﬂ?ﬁ tHe Qsdrds 1nfbﬂm¢eolzgﬁ/m§plTaF]y
cycle O e on | nterv n e n seco renmal naer e
Ol s T onnd 4D 16A e aan RawPonis cooh EStepid deletnaes §attbonds
of f and for thRehtiRNEaiperdufe BIOREE tﬁ@é&rﬁ@ﬂ%‘ﬂ‘%c@d tﬁ Badt

and 7.5 seconds (750 tenths of a second) executes the

cooki ng st agé$ inOVAD cheamed 7PnSiew 428 thaﬂrﬁllﬁﬂmﬁbﬁal Jlaﬁig theeepesdeofpl e
I's one 40 segqngy ?H&Bﬁ'}é%hnrifa fiP %0 %téqggfiﬂﬁrf’glé%cyc? é!a@@%[a?ﬁl%g& o&%hzgo

t he remai nder on nett ons I ol
ends at $5epchadbel DRqheed onghe tmﬁpegatu?éslgaahmndeddny @enor program

470 i s used CPU, 408 to rLon err ne error
oot am avo Bmrsetie dehSor A, Sip PR MREE RESs REORS RO ST Ot
tests the teapample)stpoi30nagrahined % tAe dvePtRambédicpaiarhitse hb6ve a
tenperature signal_ provided by nmagnetron sensor 415 to provide a

current nagnéaiedini @h%'éb%{?‘ﬂr"@mhslt@psafg foran epriatalde eleanEserics he
nmagnetron CcugpygRsot Wms%r @Bb!rc?o\ﬁrﬁmBHé‘Yelté: ﬁfes?ﬁfﬁ‘f@lb@ p of Qfeggul@%edgfd
avin et’erm ned upper

tenperature is okaefﬂi s In arang] pt ed
limt of 20o004BBun{i gpéﬁﬂd@t@mm’@ab e GMen @mﬂemp&naiurefhaSoo cold

(magnetron s f al ) 4 n )

Counter 5 o i3 eR ilciEle s M) R i BrhiiotRCsteh 26 Tgfrms,
Since step 48k mw&haﬁthe ovenitd esol Withremiessage en dizplagnchitd@meCosin
error progra 470 woul d en . en ep 486. If step 476 determ nes
that the cur Wf‘ %@ﬁ&f‘é&epgﬁﬁg?tﬁf’&%é I's outside the range, step 478
decrenent s

25 . Referring to Fig. 24, a duty cycle control mode 440 is used by CPU
to control the duty cycle of the magnetrons. Duty cycle program 440
begins at start box 442 and proceeds to step 444, which converts total
microwave cook time to seconds. Step 446 then divides the total time by
40 and calculates a remainder., As an example, assume a total microwave

30 cook time of 50 seconds and a duty cycle of 25%. Step 446 calculates one
interval of 40 seconds and a remainder of 10 seconds. Step 448 converis
the remainder of ten seconds into tenths of a second by multiplying by 10
for a total of 100 tenths of a second. Step 450 then calculates the on time
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the counter. Step 482 would the determine that the counter value is
an error and step 484 displays a nessage on display unit 407

i nform ng Woe0d@sser to di sable the oven. Ref er r i MOr/ws200510¢50496,
a cooling fan control ram 490 begins at start 492 and procedds to

step 494, whidmagegens H!@%JGF ﬂ"@rﬁgyaﬁiﬁ'iye’iwlet@r?b@ A8isecend ijetvah@ndie
tenperature Stgfi‘%gé 4:{1 ﬁe sbee i Glt FfHét @Qeézdé@l' ﬁ%trvélei‘é’gécf&n‘d%t e

controller 40 or exanple
cooling fan sq:remctl 86 sacpndst aftiad @hélne febmalmmmﬁﬁ setoinelst(25@ tranthsaofa es

and | ower for_cool.er t te res. .. WO

5006/ 06507 PEFEORIIIL AR LontpconaB (il %Pﬁlsn%f g5rqeng) off Step 452¢ i | e
program 560 he@thiesahe sbekihg Sigcand 40 secartimtdroals] which(4r thehdissbmegads
a default oven r f|Ie Ste 506 dir%ﬁla s the default oven Brofile on

di spl ay unit &M ¢t§r°"é%< trseeond interiile R1GR H96 then exacytrssa lashpigea) ity
of paranet ermsmgtﬁ@trbn&.ﬂd&oﬂqmﬁemﬁdn@%nsazsh ngéyéléeem% be

used, tenperature units C, nman or program beeper vol une
or sound and 4d0rrads atskep 48%r at step 510 can input changes to the
profile paraneters. Step 512 validates the entered changes. Step 508
determnes if the user has entered any change. If yes, step 514

nodi fi es 10he pr of Redering ts Fég 2506 m@mtmnartdn@r@ange?o BeseddsrCRO

chan t hen ed| e _or. nm change If o hanges are
rmde, prot i 1 dopSeBHRIBRefeeEe e MraretPE e o BT En BTBRET an
514 until st eparbB8x 4E2 ehfipreSeddaab stéﬁﬂ?ﬁ%@ﬁt@s&he&éﬁ'@é%ur@ ¢fhange.
Step 516 then determnes if the profile entry is the last profile

par anet er . | fMIEIrops 326 @tﬁpd@ﬂmth@t@ﬂﬁgrﬁl*'@'elﬁ'%%ﬂﬂéw[@\edh)é | oop
of steps 5061ma5&1%troﬁ]s‘én%8944§t05&|%v}di@tdféﬂrﬁérﬁ%g@'@tr%ﬁttéﬁ%gﬁgl Sg% the

current profile entry is the e ent
t he next 1pr oﬁ7ﬁéhmdammesaﬁwle§nth$mmt Emperbtuséiis ekar. o@ram

t hen ends at n | oad

program 530 C%&ﬁ.g,ef g@ié% Hﬁ% %ﬁ'@d% §#?§@M$&§£Q%§%Hﬁ‘ﬂﬁ%sds

ggg wgen_ cont rpmdadeiernzﬂlggd apgjgmknm okt lvrtﬂ@nagbat\'dggzvbraedteﬁp kodd Ipwegr am
egins a rt proce to st c cts a

menu_key 400t|'51' é?lo Fﬁéo(glagi‘@gonﬁﬂéoﬂ’ﬁ@r Og‘g‘?{tffiwr@ﬁhmgm %ﬁﬂnu key

400 is inser trgebté Qrco@nférr M@ﬁ%ﬂl@lb%me@ iPhBHoRRt VAN O8 GnQrrdr.

pr ogram %BI oad. 25 ep 536 identifies a firmmare upgrade,

down andZ0pl o%@qﬁt@aﬂﬁﬂm%g@ témceu@teatfﬁ¢ iR errapeichmageatrpnersao.

R Y e e T

firmware. trans ers reto 543
perforns a clu:arrteeUnnagnhehr@etempérathwwtsideme Ginge, Step @a@gmmeata f

the fi t
i <pl oy uni + DGRITek s Rzt e obifindthafihe ol 3RS 81 aye
message on diggiok ayd sty 480disblgs atrhéssaggrcﬁplﬁsplay 06t 40kaforminger e

upgr ade routine 540 then ends at ste
Pg 8 user to disable the oven. P>

Referring to Fig. 26, a cooling fan control program 490 begins at
start 492 and proceeds to step 494, which reads the current ambient
temperature from ambient temperature sensor 415. Based on the current

30 ambient temperature, controller 400 adjusts the speed of cooling fan 122.
For example, the cooling fan speed is adjusted higher for warmer ambient

temperatures and lower for cooler ambient temperatures.
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WD 2006/ 065807PCT/ US2005/ 045049 If step 536 identifies a
program downl oad, down and upl oad program 530 enters a program
downl oad r B 0A@65WHO. Program downl oad routine 550 begi HSI/682065t08§949

551, which |dent|f|es the Erograms to be downl caded. Step 552

transfers the profetfm fya picfile pogrRmR90haginy @Trﬁﬁﬁéogﬁé'é'ksum
of the progr gfeg,p!-, | oad is
okay. If yes%?%(’t%tg g% &Fg\lrg&{aﬁr?e@gs%?egélgtné\g% @foﬂ@ 3%6? %7 t hat

t he program dispaysdbe dsfaukta;uenlrfmide Ol‘Silmia}BBﬁlt dDEpFayexanp@sﬂngVEmn

di splay unit t he oka Pr.o m

dowﬁl o)altd routpf%li Ea”gg}q p@hﬂﬁ@f gﬂ}%ﬁ@% egggﬁé%w%l% f% '.% EHW fies
a progr agsé gplagaahgui@wrto @@mgeul tentharatgs aghtéSEDOB‘T(% &h?n%llﬁr@m%ﬁhﬂﬁ oad
routine . Pr ad routin e at ste i, C
Gont 1 oot PP BEFRRVAN1S o7 GOUR BRGGHe S Lae Bber 4 ipa bap coRiPIt
prograns to QgRERGes tﬂﬂtﬁe pr&TRE pﬁﬁﬁné’t@@ CEt@B 5 23/alighes #5d! Bhdled he
program data. Step 564 determnes if the program upload is oka

yes, step 565hangss. @@Pé%ﬁ@é@@@n%lf@%%%l’ﬁ%rﬁ"ﬁewdﬁﬁwﬂtangﬁe [fﬁfe@gram
upload is ok p

487 t hat theg}c/) o%@a’&n%&%gg& ?%%%%EJ)E%%@rJ%? Slc%éagb%oﬂ?] f%ndeégESO

t hen end$0at charfhemodlit the chlhage oe swke dimerashanges.h H\atingr dhweages hres
descri bed with parti.cul ar refere referre

i 11 be olthdn bt o o feret da aTBh Bt P B0PoREE ahd B rmcte
therein w t hawtil siepa08 deteriming® thaethenisel hagRet afterel ®thamge. Psepent

i nvention as defl ned in the aﬁﬁended claims. 25 WHAT IS CLAIMED I|I'S:

1. A conbi naPilBihejydeterpingsiifdhagprofile entry is the last profile parameter. If not,
profile program 500 retums to iterate in the loop of steps 506, 508, 514 and

15 516 until step 516 determines that the current profile entry is the last profile
entry. Step 506 displays the next profile parameter and steps 508 and 514.
Profile program then ends at step 518.

Referring to Fig. 28, a down and upload program 530 controls data
20 and program downloads and uploads between controller 400 and menu key
400. Download and upload program 530 begins at start 532 and proceeds
to step 534, which detects a menu key 400 at key reader 402, Step 536
identifies whether menu key 400 is inserted for a firmware upload, a
program download or a program upload.
25
If step 536 identifies a firmware upgrade, down and upload program
530 enters a firmware upload routine 540. Firmware upgrade routine 540
begins at step 541, which identifies the firmware. Step 542 transfers the
firmware to CPU memory 406. Step 543 performs a checksum of the
30 firmware data. Step 546 determines if the firmware update is okay. If yes,
step 547 displays a message on display unit 407 that the upgrade is okay.
if no, stép 547 displays a message on display unit 407 that the upgrade is
not okay. Firmware upgrade routine 540 then ends at step 548.
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an oven chanber; a fan disposed in a fan box to circul ate

heated air between the fan box and said oven chanber via a baffle

pl at e; WO 20e60658%pi ngenent air generator that conpri SRSI/ES2phauEL O
air to inpingenment air

t at | t t t
substant;ally in o 98P OBIISRITEE e PEHATIGHN BoE e RarbBIos. br own
sai d food prqstugtam 880 enees alp?ogr@hdd@dvﬁrbadlr&nmai' d\%e%%bﬁ%a% and

renovabl e so as t.o convert the oven d forth bet

conbi nati on dPUliNgHDPQ bRGIAG ahaEPMAL Mﬂmfbldﬁﬂﬂf@sdh@ programisitndasi on of
convectlon a Ve or, sed
o by ovi do muoWRISIENE Gl ansters ;e pRR LR ARG sy 3880

wal | of s&i d pevienms zestteeksurarmd the programaate. rSIepe'i54tdimerrmpesa‘fttBe sai d
oven in eith n i nt, node, said

conbi nati on ﬁ)rﬁ%grﬁg]éﬁ%\ﬁwa éﬁas"ﬁ?% oW%%gggg'sgﬁyﬁ aIBRESaHG Pbfisplay
convection armhltrﬁOC?rthmathe pr@gi%m aowiﬂbédwskbyoﬂf fib 24tap SBG‘H‘!ﬁﬂﬂs”a sai d
wall is vertical. (S of _cl ai 1, wherein said wa is a back

wal | or a si J@eﬁﬁé‘g? on Sp'%é’"ﬁé@ﬁ that tB‘P arqgram dﬂ’f\é‘ﬂ‘éﬁlfhlssfmf@kﬁi/cromve

generator pr ng@mggwaoguqu g@h [ |I's of said oven
chanmber. 5. The oven of claim1, er %hr?gsagls r?};y?ngerrent air

generatofI further conprises a blower and an air heater. 6. The oven

of claim1, where i,d _oven for

operation in eit hgf;%té?cg%@i@?lﬁ%%ﬁ%@@B}éf@éﬁ%%g%ﬁﬁg%{f%hp@%g%weg and

convection nﬁaa.entérs dlpregrare nipladabafime 360.WArIgeam Widall Rudihe 569

di sposed nea . of, s n chanber hat sai d

i i ngenent éleﬁl \fgepu%ﬁa ?h daeggﬁe'% CRreerags tﬁﬁ%ﬁ ﬁt’ﬁ"inloﬁﬂ’@ ePiePsai d

plate is di sﬁeam@ne@sﬂm p:@nraméto ﬁfen’ﬁﬁyd1?V%Tep?9@(§rB§ﬁoﬁﬁséhat sai d

i npi ngerrigt ajr flows tglownwardl 9. oven of claim7, wherein an
n

addi tio ?@“ﬁu@ af Bﬁ%ﬁfaﬁbﬁ?taa Stt@B 5@@&&5%% iitheveregtsa sploads o
t hat anot her :soaféy. Iyéy, tH 664 RIS TERbsge I HYFIaY WU Ehdt the

program upload is okay. If no, step 565 displays a message on display unit
407 that the program upload is not okay. Program upload routine 550 then
ends at step 566.
20 ‘
The present invention having been thus described with particular
reference to the preferred forms thereof, it will be obvious that various
changes and modifications may be made therein without departing from the

spirit and scope of the present invention as defined in the appended claims.
25
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10. The oven of claim4, wherein said two walls are opposite from one
anot her, and wherein said mcrowave facility conprises one or nore

m crowave generators and one or nore wave guides to provide said

m cr owave energy. 11. The oven of claim9, wherein said m crowave
gener at or al SYHATJVi @le’AIMER IBwave energy into said oven chanber via
an opposite wall of said oven chanber, and wherein said m crowave
generator conprises one or nore nagnetrons and one or nore wave

gui des to prdvi de Asaintbimatioroowerecemmmisyyy: 12. The oven of claim1,
wherein said plate_co r'se% a front and opposed sides separated by a
wal | that contain?néwgthQW 6F j et holes shaped to provide said

i npi ngenent air. a¥gn diEheseY RNa fiin K& BirkulatBERLA af Y lvdd iR BT t her

conprises a handle to facilitate installation and renoval by a

sl i di ng not i 8% and saidrenenshambsr via abafflepiaigherein said plate is
instal |l ed subst ang ; M ' fle. t r '
circulating air f%fgﬂqhélﬁgghggﬂalﬁ'géﬁe%ﬁdﬁh erog#pﬁlsgggﬁ%ﬁ%;{?ggﬁgé%% ses a
diverter to [sastagertonseftssiceitduddting ainfofimpingsness arasubstagtally in et

hol , wheth J . te f id baffl | ., 15. A
mothod of - opdipRtfiegtoR fEsaif hubS BRfnaE e Bih rehl bR hsdi Brdind,
met hod conpr isieren said plate is fighthainstdableairidefiovablet seetodcdraBrt box

and said ovep chanher via a E ffle plate; .converting with an
i npi ngenent Ew_eaﬁ\f@n aokgdkion 6PYeesHR GPMinegon of tupiagemgniand t o

| TPi ngenent idrohB ridcRindd! BiBHatigh bY o RIciERbhd mihoRalE nRRS
chanber; installing in and renoving from said oven chanber sal

i mpi ngenment pl at e2 Microwave genewiterglisnasedia peovidremigrowaveesaiigy injoen

chamber via alij 685 haRBeldh!at Hast 8h8 WP sSRARA chaftlr: and

a controller that operates said oven in either a microwave mode, an
impingement mode, said combination impingement and microwave mode

or said combination convection and microwave mode.

2. The oven of claim 1, wherein said wall is vertical.
3. The oven of claim 1, wherein said wall is a back wall or a side wall.
4, The oven of claim 1, wherein said microwave generator provides

said microwave energy via two walls of said oven chamber.

5. The oven of claim 1, wherein said impingement air generator further

comprises a blower and an air heater.
6. The aven of claim 1, wherein said plate is removable to convert said
oven for operation in either a convection mode or a combination microwave

and convection mode.

7. The oven of claim 1, wherein said plate is disposed near a boitom

wall of said oven chamber so that said impingement air flows upwardly.
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controlling said oven such that it operates in either a mcrowave
node, an inpingenent node or a conbination mcrowave and i npi ngenment

node. 16. The nethod of claim15, wherein said wall is vertical.
17. The nethod of claim15, wherein said wall is a back wall or a
side wall. 18. The nethod of claim15, wherein said m crowave energy

is provided by a nm‘é@vav@fcg@ﬁﬁ{ WIdreiti aid Wéﬂ@'d:ﬁo&fed%@aﬁaqaﬁwau
chanber. 19. The nethod of claim 15, wherein sai i ngenent plate

i s install abl®f said gyen P]éﬁmb%&ﬂoefhﬁ?@)ﬁiﬁ@ﬁptﬂig@v@ﬁtélhﬁﬁ‘ﬁéﬁomwﬁf@ysl i di ng
notion. 20. The nmethod of claim 15, wherein said wall is a side wall

and further conprising running a fan disposed in the fan box to

provi de sai d &i r cullfee oven dfeddimd? , aviierbiataveadditidreal pimte ksoddspnudzdsrmiadaoven

chanmber via the baffle,plate. 1. T od of cI vvherel
a1 ol ngertE el cfsaid e Cepriiired Ba IR i St Foepoeent
operation in & oy 86kheardpde and a conbi nation m crowave and

convection node. 22. The nethod of claim15, wherein said
i npi ngenent plate is disposed near a bottomwall of said oven chanber

SO that 'said {g1pi AGRIRA, cﬁ'cfa.mpwe%m%%ﬂ ¥vo walls ;%%gﬁ%gl@@ﬂ%ﬁfmgéf aim

15, wherein said inpingenent ate 1s disposed near
sai d oven chamothersand Wblerezrasaidwmpmmm‘acnlmqomprm odewmwmrdl y. 24.

di sposed. nearME PR IPrCaR A% Aot R Rr sLERE AP B por 11 on
of said inpi mger®vdveairerfy.onws downwardly. 25. The nethod of claim 15,

wherein said mcrowave energy is also provided into said oven chanber
via an opposite side wall of said oven chanber. 26. The nethod of

claim 24, wherei ”Tﬁé'cﬂleﬁ‘(ﬁb%%@emﬁ%?élﬁléaidsrn%'réﬁaﬁééﬁéﬂ%rb@bo sai d
oven chanber via an opposite side wal said oven chanmber. 27. The

net hod of cl &IoMides migiewayseseoy lntﬁﬁaw‘g@whq@nlmrena:@wppp@%’@ wialf elame

that includeg,g sJe%rehamg]Owaﬁ rehh 45 n%[ea%afvg;% YaiBr mgnée@aé e

contains an array of ape
air. or more magnetrons and one or more wave guides to prov:de sald

microwave energy.

12.  The oven of claim 1, wherein said plate comprises a front and
opposed sides separated by a wall that contains an array of jet holes
shaped to provide said impingement air.

13. The oven of claim 1, wherein said plate further comprises a handle

to facilitate installation and removal by a sliding motion.

14.  The oven of claim 13, wherein said plate is installed substantially
flush with said baffle plate to receive circulating air from said fan box, and
wherein said plate comprises a diverter to provide a substantially uniform
pressure to said jet holes, whether located near or remote from said baffle

plate.

15. A method of operating an oven that includes an oven chamber, said

method comprising:
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28. The nethod of claim 15, wherein said inpingenent plate is
installed substantially flush with said baffle plate to receive
circulating air fromsaid fan box, and wherein said inpingenent plate
conprises a diverter to provide a substantially uniformpressure to
said jet holes, whether |ocated near or renote fromsaid baffle
plate. 29. A systemfor cooking a food product conprising: an oven

chanber ; an aveulatingdeatidsaivletween asfandoxard satithayrit chamipei e a
met al pan tha% bgmgtﬂé as t he food product; a m crowave
generator that "pro |cfes m crowave energy into said oven chanber via

at | east one verticoakemaylwithf ars mpingamentoiabetet ledsh arppiicH of sadbk sai d
food product; .and . ., .a fan disposed.n a fa ox to.circul ate
hoat e air bt GRENg A t AP bORTEABE el Mo subRBRDRLY VATICaY R PR
plate; and gyen chafhbdyPi ngement air generator that conprises a plate
to convert at least a portion of said circulating air to inpingenment
air substantial |y ingialling ér ang gmeNingremaipiq avenrlprahersait inpagement
brown said fgﬂ%eproduct, and wherein said plate is manually
installable dnd tenovable so as to convert the system back and forth
bet ween a conbi natpravidio§ ninmwayeremetgiyeintb said cvens chambdr da @b fdaishans on
of convection a"n ni(gr owave. , 30. ghe system of claim 29, wherein
sai d m cr owaV® JE &Y 5" ?Wﬂf?%eﬂn m crowave source that provides

sai d mcrowave enebgolling Saidaveneven thdatd dbdrated impriidry idrowaed d
vertical wall, and whereln said food rack is |ocated bel ow said feed
aperture so d809% aRiIMPIREERSH YRR eQTBPIBFIOMBIICIeWRVE 8Ndai d f eed

aperture thatpmbhobRidnefigd. by said netal pan, thereby prolonging the
| ongevity of saig m crowave source. 31. The system of claim 30,

wherein said vertical wall is a side wall of said oven chanber. 32.

The syst em ofyeo! airflbderndfiet Sliin 8] Angieil Q4BEiGETRRbEr ol 0

provi des sai d i crowave ener S n ‘chanber via an opposite
side wall. 33. The systemof claim29, further conprising a
controller aqg_ a ?Rglrﬁélﬂod of claim 15, wherein said wall is a back wall or a side

wall.

18. The method of claim 15, wherein said microwave energy is provided
by a microwave generator via two walls of said oven chamber.

19.  The method of claim 15, wherein said impingement plate is

installable in and removable from said oven chamber with a sliding motion.

20. The method of claim 15, wherein said wall is a side wall and further
comprising running a fan disposed in the fan box to provide said circulating
heated air between the fan box and said oven chamber via the baffle plate.

21.  The method of claim 15, wherein said impingement plate is

removable to convert said oven for operation in a convection mode and a

combination microwave and convection mode.
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fan that cools the m crowave generator, wherein said controller
regul ates a speed of said cooling fan based on a tenperature sensed
by a probe in a vicinity of the mcrowave facility to reduce the
speed as the sensed tenperature falls and to increase the speed as
t he sensed tenperature rises.

22. The method of claim 15, wherein said impingement plate is disposed
near a bottom wall of said oven chamber so that said impingement air flows
upwardly.

23. The method of claim 15, wherein said impingement plate is disposed
near a top wall of said oven chamber so that said impingement air flows

downwardly.

24,  The method of claim 22, wherein an additional impingement plate is
disposed near a top wall of said oven chamber so that another portion of

said impingement air flows downwardly.

25.  The method of claim 15, wherein said microwave energy is also
provided into said oven chamber via an opposite side wall of said oven

chamber.

26. The method of claim 24, wherein said microwave energy is also
provided into said oven chamber via an opposite side wall of said oven

chamber.

27.  The method of claim 15, wherein said impingement plate comprises
a frame that includes a front and opposed sides separated by a wall that

contains an array of jet holes shaped to provide said impingement air.

28. The method of claim 15, wherein said impingement plate is installed
substantially flush with said baffle plate to receive circulating air from said
fan box, and wherein said impingement plate comprises a diverter to
provide a substantially uniform pressure to said jet holes, whether located

near or remote from said baffle plate.

29. A system for cooking a food product comprising:
an oven chamber;
an oven rack disposed in said oven chamber to hold a metal pan

that contains the food product;
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a microwave generator that provides microwave energy into said
oven chamber via at least one vertical wall of said oven chamber to rapidly

cook said food product; and
a fan disposed in a fan box to circulate heated air between the fan

box and said oven chamber via a baffle plate; and

an impingement air generator that comprises a plate to convert at
least a portion of said circulating air to impingement air substantially in a
vertical direction in sald oven chamber to brown said food product, and
wherein said plate is manually instailable and removable so as to convert
the system back and forth between a combination of impingement and

microwave and a combination of convection and microwave.

30. The system of claim 29, wherein said microwave generator includes
a microwave source that provides said microwave energy into said oven via
a feed aperture in said vertical wall, and wherein said food rack is located
below said feed aperture so as to minimize microwave energy incident to
said feed aperture that is reflected by said metal pan, thereby prolonging

the longevity of said microwave source.

31.  The system of claim 30, wherein sald vertical wall is a side wall of

said oven chamber.

32. The system of claim 31, wherein said microwave generator also
provides said microwave energy into said oven chamber via an opposite

side wall.

33.  The system of claim 29, further comptrising a controller and a cooling
fan that cools the microwave generator, wherein said controller regulates a
speed of said cooling fan based on a temperature sensed by a probe in a
vicinity of the microwave facility to reduce the speed as the sensed

temperature falls and to increase the speed as the sensed temperature

rises.

45



