; z{e3et qL4z6TFN)2 5 JUN 2003 1 Heating, Cooking, and Sterilizing ngaﬂﬁﬁ%mUB
"Tec¢hnical Field: 5 The present invention relates to a cooki ng-and

" sterilizing apparatus which can be equally used both in cooking foods by
sprayi ng heated aqueous seasoning sol dtions directly on the foods for

cooking and in preparing preservative cooked foods by heatin i nd
gL e
&

sterilizing the foods that are prelimnary sealed in bags or
I ner

Background Art: The inventor dev paratus for prepari ng‘
gas-fill ed packages of preservat iegggégmgﬁfooods by putting sem - B6Ked

foods al ong with seasoni HgatingnCosking, amiStonlivinigcAgpagtus repl acing the air with
nitrogen in the bags) and subjecting the foods stacked in the bags to a
series of thermal cooking and sterilizing steps for a short time, and the
15 i nvent Deéchhicdl Bkldr pat ent application for claimng the cooking and
steriljzing apparatus for a aéaent (Repybl i shed .RPat ent 95/ 2.352. so, the
i nventbr devel opf¥dPrESNLIIRetiah feates fo @ v %H'EZ“& PARR2F ‘b“ﬁ@c 5Ph9F ng hot
aq?eotjs sa{msnwse@bafn n koo Fiﬂg foods bylas#rmafemaa Squeamteésbﬁngf mlﬁtmditréc'tljtr edJ a
patent application for clalLmn e _cookin atus for. a .en apan
Bt ont  Aniieifoats i coplig Sed) i pregaring, preesays ool Hobde 3 bedlingd sPaHiFE aot
however , gqarilizing thefocdsakd ateprelidtivary Svalel hiebagobecontsinease, and therefore, there
has been an increasi ng demand for an apparatus which can be used comonly
both in cooking foods and in preparing preservative cooked foods. The

abj ecip of Bhdkgraan@aemt invention is to pnvide a heating, cooking, and

sten7i zi ng apparatus which js capable of cooking raw mategrials directly and

of preparing p_rp?ef‘\)’ﬁtt‘?fvé‘_"’sz%éké‘&%%@r PFRENS SOTTE 85t ey RAckagss - of 1o _
attai n t hixRseakifs Lcodkdde Fdds Uby GRftlnigN Somicdotkel Tdds! AbRY Wl edoiagGAOT di ng

to the present invention conprises: 30 a horjzontal I;‘%/‘doe of cylindrjcal
heat i ng- aBRf-iEpericalle buasnreplacing theeAlwish niiogsn cthe Sagsoprd @biecting the feqdsng i n
and taki nga@ed inl BOBsEs td PEBHESSE thédmh@oRthg htEstQUBRG sRPBF 2 Sori ke, hfid el r anged

on the_ opposite_sides of the insidc of %he ovcn %nd.inner-di rected toward

t he c&ht efnventorfiled apatant application for elaiming the seaking and gerilizingragparatyy Hra RatpAtpe s
Lai d_out s Rigublishdd Purcly W00 Ao it HARABF deyedPed B Sloafius 381 cookii!
d to tHe bot 2 5 JUN 2003 2

exchanger “béing connecte tom of | saji d oven via
a return &9f¥directly by, spraying katpquepusoteasoning splutians on sayva mgterials,and dhecigysniart ed t o

sai d nozzERY ¥ pRedApplidaioN Tt iRt e Sddfing Papphratas!IfeH b Gateni (BpdRPats f or med
bet ween sai d _heat exchanger _and sal d oven; "a circulation punp placed in the
ci rcul at i &pplicatien Laid-OpenNosHr1E2533 ).anks whose outlets and inlets can be

sel echpvel y confrét Gfpdrtudel) ChoWedid! 0sh 88 diséli éfdi\ﬁfv@igngﬁﬁgéieae urRe, dand

circulation punp;, a conpressed air_source, a nitraoge as tank and a vacuum
punp, al | thereformthere hasdeenanjacreasing dgmand far @ anparaiys &ambe psed samagplyt or

det ect i ng phthiPéookRBHSI bl iR pRipafin}Cpre@vatiRy@Bkedfob@)t €r 10 tenperature
sensor for detecting center temperature of foods, and an_inner pressure

sensor for detedhs plyet Rhthe REsset dnyeptias is ip, proyise @ Rspting, copkinge s Perding t h
sai d 0Ven;a¥pifﬁﬁlsawl‘ﬁﬁmsr@bab$@6£ EddRing Qaw GRAIEral ditedly hitBof HRPAIS préservatia
or .S

press%e ai d oven in response to the signals fromsaid ?enperature
senso aﬁﬁolﬁ &ads; o sensor, and for permtting said inner-directed nozzles
to ej ect aqueous seasoning solutions, steam hot water, or cooling water 15
according_to the software programinstalled in the control section. \Wen

t he appar ZusslosygPklventionhe direct cooki ng node that cooks foods directly by

sprayi ng hot aqqsquﬁnm_eaaje&trwh@%gtobaaﬁg,qadrs@mm% SpplarihS, ackdr@ihg @ awp! e,
said first tank coptaining an agueous seasoni ng solution is connected to
sai d ci r cPresent SEpoRLOMANNES:saj d control section has functions of allow ng

the aggeous seag®biizdetabGps!bf Glindritalichtind @dRoblinSaVefl halihe B ldBér Rovided on
one end for putting in and taking out foods from the inside of the oven;
numecrous nozzles arranged on the opposite sides of the inside of the oven and
inner-directed toward the center of the oven, which are distributed to numerous branch pipes
laid outside of the oven;
35 a heat exchanger, the inlet of said heat exchanger being connected to the bottom of

AN
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20 line; spraying the aqueous seasoning solution on the food in saidzqyﬁﬂN 2003
“whi'l e controlling the inner pressure of said oven and the tenperature*o

" sai d heat exchanger in response to the signals fromsaid tenperature

sensors and pressure sensor; allomjngzahe aqueous seasoning solution to

circul ate between said heat exchanger and said oven; and bringing the

aqueous seasoni ng solution back to said second tank after finishing the

required Walo = r i i ;i@od
prepari nggé?g)c}’eeﬂt aa%étt:%\g @%ﬁ%@%ﬁ %z@p%’%%%‘?ﬁrageg foo%i‘d)d\_@g%l g third
tank is fhozzes visi said branchypipesrsozthet s eirquistion dine maynke Hamed befween saich keat

filled w : and said control section has functions oi:
suppl yi nggggi&%l&ga\?\eﬁﬁ&gm&{%n’t he hot water fromsaid third tank, and supplying

sai d oven with % ¢izultidbripwiap placefl inthe cipgulatibmlisdy t ank t o cool said oven

subsequent to t ] i iy i L 7] t .

pr epacilaged f oo@rrgt %\I\ﬁ?ﬁ t%@%i‘%%#%? %e?%?tﬂ%?%xﬁze%vﬁt#gbé%%g‘? Pl ‘ﬁﬁd‘?ﬁ‘é‘g i nner

pressur e afd disthatging sidescofdait bieculatioppump;ur e of sai d heat exchanger in

response to the_ signals, f.romsaid.tenperature senso_[ri and @{%ssure sensors
RSP e

Brief Descripti dROHRressdaf spyece, & aitrpgen das;tank and;a jvacyy Y\agili
cooki ng, ambhedttdtoishidovery apparatus; 1 ig.2 is a front ~ 5 JUN 2003 3 view
of the heating, cookin and sterjlizin aratus w,th its door open;

P'i .3 shows hofbyEPRTIR sEnsor o fllestie:ater Nemperaure of the Said Gvsme 8 6ot o
aRd :Dilq. 4teini;ie1rz\glrrefQ sehaﬁf fbridetepting 'Fdaglexi uampdrs]rmykﬂ’rfooc&eaf_ aiwtinter btgsmcp?o:r fig Cut
the Invention, 5.Referring.to Eq. eating,. cQoki ng nd sterilizing
appar at us dﬁ&?ﬂﬁWPﬁ“’&%@%ﬁﬂgﬂﬁ%ﬁle%’fppf‘ﬂg’“ﬂfﬂ 8“"?"?‘H€enti on conprises a
hor i Izont al type?ecsnu@ygeu' mﬁrﬂngﬁgu&]mgtthamadf nfmiddipms\ﬁf & 6f saill ovti infrespo amedogr or
arcul ar cover e. 3 prqvided on its front side for tiing i.pn. and..taking
out hoods @ f5rABAS o788 TEIPTHES SRR FHCPGRUT TR SLEFOmHHIG Said oy

si de. The ifnef-Gitecidd n6218 to ﬁe@a@eamﬁ StasBhiagsolations,| sk Bottviterf t@doling| vdtérout | et

2 of tge oven, 1. 10 A_food carrier 4 ,hzl'?sf wheel s 4a and a plurality of food
shel vd3 4@°RFqing,{gdbe yofiwatepregram.nstafied in the Gonlyel s6HI08- pai r of rays 4b laid on
the bottom insi Yeheh i apparatud wollls iR iRUsirebtadeking mdidp tigat Gooks foodls diregie by
vertically and are cl osed at,the'ﬁr. tog ends. As sgén fro‘ﬂ1 Fiaﬂis;zlgétth se

f eedi ng piRA¥Ng hot agHeous,seasning Splytions Op Jaw; materdaly JOr srample, §ail; t he
]gve 3_ 1 andomsniag mg@figksw_ fiflg Solutidk @csoaue‘ctd : edaq«z Ezlitﬂiei:]&datﬁbﬂgxﬁd, ﬁﬁfisaid)oo&ihelf )
eedi ng pi pes nd , i rected towar oods on .the foqd shelves A4c of the
fo0d car | PO s RIS AIOTIOE PGy oo SO BIRRID Oue MR 8 f or
wat chi20g 1€ spfaging éheddquedis seusbriingl sohdiddl oinhtBie M6d!In Said Dvertiwhilpeshtrviling tise
pressure sensor 9, ? t (g})ergatﬂre sensor 1Q).a cepter tenperature .sepnsor 11,
and a ni t MYGERFHERS ﬂﬁe (] ¢ lgmperARgs;of $aid hegt, £xC CH‘BG%B%‘?"% g n Pig.
3 ar ed_co Nifet sgdi tﬁﬂp&_xﬂ&r_emfs hn(?] anessmeseﬂfmg Ialldwihglﬂle&qgéﬂuﬁ seastinlingt soluioside 113 n

it ceding,.a e insi, t.he ove is connected to a vacuum pu

Vi 2 an opGiiy aSeHy S et exihaa 257 sEHvEGorR e By At ERGEE o0 |
its cedi ngoluﬁMdO&rmds‘cédiﬂtﬁkuﬂ&\Mh{hgtmﬁ%xi&dmpblg‘mgi with nit rlogen Ork
conpregssed air om.an _inert S ta 8 .and an ai 19
vi a affopeni ng/ fé’@'&ﬁ“ﬁ@" m@s#%ig%%ﬁfeﬁv@ﬁ © é’gg'pgm%/g?gené‘g‘%mgsn he air
suppl y t arbeatSstrilizeqprepackaget fookisf saidithied tguksis filkddawithilliot ehtet dnd avthe sande tiresaid

associ ate eni.ngd chsi.n al.ves .20Q.an 1. . sgen.from Fings2 t he

f eedi ng p&ﬂ@gta%gﬁgﬁ'hb‘%l%vﬁtﬂ’rﬁ“dﬁd ﬁsﬁggﬁﬁ?%ﬁlgagggo%}upp sﬁisa ?’Héelﬂ of the
oven 1 ar ewithathéhat tweatkr fomi saidithird tanle andsuphplying shid overowitiathe eoldrvedter fropesaid 2,

whi ch are i tside .of the,oven 1. Al bran pipes. 2 re. caon ted to
a trunk pitjﬁ’gh g‘ﬁﬁ)? °§W3§V%WBWHSE3%W‘B%°€@F|°8@“¥6@§ gtoﬁzﬁ%eat
exchargger p?ﬁ;aaﬁagc&tbodsgﬁﬂi thhﬂiong'amlwhﬂe cohtrofing dierigner b&sdurf ecofGhidaweh t r unk
pi pes 22 and,23 outside of,.the oven 1.permts_ _expansion of t space

VAT abl o 3 ie Rty peR PRt P 1y HE ARG ol v bR

nozzl es 7 sedsoisiugd presmedgssolbr anch pi pes 22 assures that the pressures be
equalized in all nozzles 7. A cooling water supply tank 28 is connected to

the thermal nmediuminlet 26 of the 35 heat exchanger '25 via an associ ated
punp 64 arBtiefDesriptionuf/Drisgingsy val ve 27) and a steam

35 Fig.1 is a side view of a heating, cooking, and sterilizing apparatus; Fig.2 is a front

(-]




.~ 5 J~U1J 2003 4 supply source 31 is connected to the thermal nedi ugtsdhg%zuw
26 of the heat exchanger 25 via associ ated openi ng/ cbsi ng val ves 29 an

A cooling water withdrawal tank 34 is connected to the thermal nedi um

outlet 32 of the heat exchanger 25 vi® an associ ated openi ng/cl osi ng val ve

33. 5 The steam supply 31 is connected to the trunk pipe 23 via
openi ng/ cbsing val ves 29 and 61, and via an opening/cbsing valve 69 and a
super heat ed st eaun generator 70. A first tank 42 is connected to the inlet

38 of t hdewefthe bratingrgeking 3nd stqﬂmg@mwumm;)ngx Figssshays bawke 41, a
40, ted
o Dne FRBHERE sBARRL ke CotitesPlhol Bl Siped and PR ffellafe 088 cing'if el 1€ B0

40 via an openlng/cI03|ng valve 44 and to a drain pi pe 46 via an

associ at 32&9851 . A filter 47 is placed on the upstream
?%é%%@'ﬁi} ITDVI n

si de of punp e| ‘gn substances fromthe |liquid discharged

from& he ret urReferinglto Fig3.a lmmngeohng,mmhmggsappwummm K800t

connecte 4 4
poni gy EPUsirheat, bf ' bk idiln By SR aliRab 1Ps 0% Bl .
seasoni nhpating- nﬂ-mnhxgommtrﬁhashdodmrwmhmv&tphtaawdedmdmﬁumsdsol ution
cont ai ne o) nected,fo the.outlet 7 of t he
heat excﬁéﬂ@@? “Qg%%&og’ttgﬁmﬁ%%ﬂﬁﬁﬁp‘@‘os %ﬁ\’% og
connect eddd.ombexr@MnoMplat@Bis thﬂodﬁMloﬂOétOJdﬁhd‘tS/eﬂdl ve 65. A
gy o oni 1 Kk cpeer  Busrhrels 80 0 4 hyally o Frod o s e 53008
ope g cl osi
seasoni nlgc&oinuﬁempﬁdﬂiﬁ]sf%rlﬁdoﬁﬂﬁlboﬂ&nnﬁic&(thed\hﬁlmter suppl y source 53
I s connected t the secand tank 51 V|a ssQci.at e IN?) 0si n al ves 54
and 56 to supphy R E@@t’ﬁ\ PP R A SsATARE %h?’r?&g\ﬂgtp@? %’5%& %1‘ wat er
t ank 67/A|ssaenﬁonm1igﬂ,thmfdamggpipes6ﬁaﬂlul pﬁﬂht%&h@dppﬁﬁﬁ@ﬁgﬁfﬂhbi}hgmﬁﬁe Snd )
openlngco val ves 68 an Al so 1750nei\ce t S tan
S i o 200 SPRFIA A GYE s i cied 55 i fosding, B § &84 oo
secols tamcteﬂmaﬂdo&&onmfoodﬂupﬁémtmfobdmbmmm@émmhen occasi ons
dr i pi pes. 57 EAAPEPAGS Pisa Ve HGDE S 1 VArvREbepstn e bgopech gt vel y.
The oventh¢ ovén ltisfhﬁ&ippaﬂwilp M%tsc&%rw@te@qaﬁd&hﬂad,mﬁm afifié NQ
val ve 63. Th«i Qp%]ner in gg ch aﬁql ven food material is cooked directly in
the heat YT 1y ty, fet AePsafar at us is described bel ow
per f or at ed traymmlwmﬁmsﬂedmﬁmmmhesm as soy beans or bl ack
35" Ber "ol ar oLt G 8 S5 2% ob vﬁmtheﬁ%ﬂmee@n&t\ta”'”sﬁw L%t
on t he rennnectedbtoi awacinen purap 15 via'an Spehig/dlosi@Galve 14. t o be pushed in the oven
1 t hrough the / I and
the oven 1 is sup‘g'P‘iwe%ﬁt“ﬁ#k% m]pﬁ%@aﬂﬁ:ﬁ,etﬁ?sﬁg%gﬁ lgt‘feﬁlj‘ggg‘g&ened
and at tmmthmmenm@mmmmmmgasswptmmm andaneir supplytapk| i ed
fromtheidgg h??ﬁlﬁ@ﬁﬁfr{g Wnlch the water fromthe first tank 42 is
heat ed 5 Speci ficalfly, the open| ng/ cl osi ng val ves 41 and 39 are opened to
al | &9 t he punpmn:mgmaalmmﬂﬁnd)thﬂmeupplymﬂ%m caanected ththe igasiinlet
exchangejg ng valves 29 and 30 are
opened t% gﬁpow Me eam Su% soﬁﬁg)%(&g%%?ng?gpl y the steamto the
t hermal nedi unAsmt&oBﬁEgi.Z  ithecfeeding pipesfestanding uptight e thqopposiiersifles ot

o 11 ow PHO7RRBEo Aol 1k bl it s 0 g i gl 2 © TS

are laid outsxde of the oven1l. All branch pipes 22 are connected to a trunk pipe 23, which is
30 connected to the outlet side 37 of the heat exchanger 25 via an opening/closing valve 24.
Placing the branch and trunk pipes 22 and 23 outside of the oven 1 permits expansion
of the space available inside of the oven 1 to the extremity. Also, distribution of nozzles 7 on
the numerous branch pipes 22 assures that the pressures be equalized in all nozzles 7.
A cooling water supply tank 28 is connected to the thermal medium inlet 26 of the
35  heat exchanger 25 via an associated pump 64 and an opening/closing valve 27, and a steam




branch pipes 22, and the feeding pipes 6, allow ng the inner-nozzl &57JBN 2003
spray the hot water on the raw food materials on the cagier 4. Each nozzle

7 has a sbt formed on its outlet, causing the hot water to fan out and
spread a relatively wi de range. The dpeni ng/cbsing valve 41 is cl osed, and

t he openi ng/cbsing valve 44 is opened. 1s The hot water falling and

remai ning on the bottomof the oven 1 is drawn by the punp 40 to flow back

to the heat exchanger 25 via the return_pipe, 43 e openi ng/ cl 9si ng val ve
44, and smtymw Tonpestediio éh?)thﬁrrr@lwsémmamlst H}w B"CB%E Y21 after

bei Ng repephfd nﬁg@ogﬁgt n [ 3@:5- APtdofifig FvididrStithdtawalCtapief34ey Ng and
harshness renovin raw mat er | aI %e 20 oEgnl ng/ cl osi, ng val ves
29 and 3Jonnggted rted éhemﬂempﬁémnﬁlﬂehﬁamfn*h? Mtt‘@bmﬂﬂ‘ evip ant associttith ges 25

are clo ds gsame time, the hot water is drained frmthe drain
pi pe 46. gt openr ng/ cl osi ng val ves 41, 39; and 24 are opened) and

t he Bdunp 40 |s'1hmttemtsup1ﬂy lb)cmmedmyﬂnﬂlpp\km@mmcbﬁmvﬂv@ wat er
fromth are opened to
'supply t e co 8%% ME‘S%% coqu ? %ﬂg@;@&e@ﬁﬁ ?ﬁ%r mal 25 nedi um
inl et 26 of th@ﬁrsemﬂcézmmtedxsthemsaofﬂshnattmhangmistmaﬁmmtemk i S
cooled in_th eat C e oven 1 for cooling
the it~i Mf?’ ehiﬁa éﬁ aé‘ggﬁgﬂwg&ﬁ%s‘&ﬁgggf the oven 1 the water
i s drai ned frmamm%ﬂwmﬁdﬂmdndmthpbpmniﬁmmmm h,enndbmeheh vvat er
[ d the first.tank 42 ve o that t.he

sprzsi];;]0 %ﬁ“t q‘?é‘&dl’%? 4@@%% W"wz%’ ‘@?’ ‘Q‘&P%i%éa‘ﬂ?‘ﬂ ?ﬂal n

pi pe 46. assdtiaveiopenigg/clo eajwaﬁeat ed two or nore tines to neet occa5| onal
demand. After hi theln eof t en 1 hefrls t.ank inits
turn, is washe%%afr‘ﬁ é{a"’f’ é\’é"{‘@r 7, and
then it msumq Qﬁkclﬁr ﬁ‘&lﬁuﬁqmnaﬁmnl ng sol utron from the aqueous

seasoni ng solufion tan 42 .The _heat er 25.is e th the st eam
from the steam®dMoYs SHY 'ﬁé&?g ﬁg'é"egg%n?‘%g on 3s
in ti®e hasdciadchany 49 a%a.opmﬁg/alasiﬁgwﬁvsse,s Supplyihgs thELﬁrStoﬁnkHQ.Sthahleld i s
supplied to the feeding, .~ l%hﬁge%sgg ﬁt"’ es 6 |ntheloyen 1 via the

br anch pieIEPs Seasoing slftonye gomsT e g oon tatained | 'f oo
in the othemeinl | s exposed evenly to the hot m st of seasoning so that the
food may be he ted S s ed us seasoni ol ution
remai ni ng on t tﬁﬁ? f #@"8‘8@4 &‘F 8&%%@3@53‘ 3“188{3-? F‘Se 43 to
be ci rcuéssdchtbda&p&rxh:glch@mga@evm,rmﬂmcuhmmdmoohe phaprm vmaaxeassaaatdés<xbed
abov. Aftgwé):{)okl n ‘t= food, the aqueous seasoning solution is collected

in the s¥& d the cover plate 3 is opened to pull the carrier 4
bearing the coAkwdtef csug)lplm\m:& $3ds awonmected O then fipst etpak 1429 via~‘associptedi ki

hi ck d nd. dt
he. m of SR RESE YR 35 e s ety BE i paficts PRSI SREBREBECA L | o
depr essufinst tadk 2. alAﬂsoMnlwgwathewpplyuwmqaLﬁmml&mwdrm\/\ﬂmrnwmdrtahk G&ih vike

opanca ¢ BT PP esRBE VAN Y W Pl e Sl Vi KB S1C 15

Thus25the air AMﬁshmgwaﬁmmhkmﬂmhwtﬁdoﬂpﬁmemﬂﬂﬂrwagamdﬂe&mpﬁﬁhe

openlng/cl ves 69 d §l_ar ene Qpeni ng I ng val ves

29 and 3% a?%e'@ﬁég’ "Pi‘[ﬁadgtﬂé #eéfwﬁoﬁtmwg?de{é '@é‘%%@e lis

super heaassatided aﬂcmgbmbm&cﬁm&m JEms; the Girst &6l seaoml] thitles 42cand flevaheat ed

steamis i.ed.direct to he f eedi pes 6 to be sprayed on the

food. 20P% %‘Bﬁt tf@&‘&dy”é lﬂsa‘f?ﬂ’d‘gcl"prepared as hol | ows: 1)

Pr e-Tr eﬁt nment : Tﬁ@ﬁrst#mdsa:oﬂdﬁxﬂmhﬂdﬂ gemeabednrassacihadﬂfhm p;pe:{jfﬂ anﬂ)SSRfalm)vaI
shness and .Seft eni n treate soy eans are contained in sna

perf at‘é‘ﬂ?\"'ﬁ‘iﬂ(’z %‘t&n"af‘ﬁég%ﬁ‘me tedtraysthusfllled wi t h

gro tr~§a]E ed SWemrllasad@eétadﬁme&maatmk téd dpefin grcmmgvaﬁgm watgr |fs

irecte rom the coo ter nk 2 ondar,x_side o

the heat excha hﬁ‘ﬁlacvyta @ﬁ%&&ﬁ%’zﬂ@ gﬂﬁt"&&t’ﬁﬁ%ﬁ pri mary

si de gf hﬂiﬁtdﬂmﬁihg i desﬁﬂ:eﬂb&lbkﬁ- o t?ltﬁ s $\@ntadiihgCthe ﬁfodlﬁ&i&lfmcgh_e

secondar eat exc an ot r thus oduc i's

di r ect ed3%¥Y PFADS PR YS qg“df“té‘ ey MW%HW&H c‘ﬁ"?ﬂn the

SOy 3gansoverplite 8 ofﬂﬁldveﬂftsfdpeﬁadeﬂdtﬁeamelé@éar&rmwputeﬁ the'faiks4b MARSHVEASS i S

renoved fromthe soy beans, and the soy beans are softened. 30 3) Cooling:
cold water is directed to the primary side of the heat exchanger 25 to cool
the hot water on the secondary side of the heat exchanger 25. The cool ed
water is sprayed on the harshness-free, softened soy beans in the small
perforated trays for 5 m nutes.




4) Washing: cold water is directed fromthe cooling water supply tgn5< JBN 2803
be circulated in the circulation line, and the cold water is drained in 5
m nutes. This washing is 35 repeated three tines. 2 5 JLIN 2003 5)
Seasoni ng: an agqueous seasoning solut§on is directed to the secondary side
of the heat exchanger 25 while the superheated steamis directed to the
prinmary side of the heat exchanger 25. The aqueous seasoning sol ution of
100C is sgayed on the soy beans in the snal| perforated trays for 20

ni nut es.1 19 bgipushedin thg ov thmmb&efmdmlst/@\nbt%n mary si de of t he heat

exchanger 25) T'Hé E@%‘%é *agﬂﬁ‘ﬂ@ﬁ &pﬁﬁ ﬁggwl ng
solution to about 3y ut t can be t aken ‘out from

t he overfood matenialms softened,: andlatathsamhmd.)ltm&ssmﬂmﬁs Thedot saten iout  f mm

Ronoval PPl CUE?*@%%%@?%?B%%% o Srofihe B PrRB2iPheat, [ 00 005 Y

tray|§) Snd theSmdﬁbdﬂy,ﬂhﬁémﬁghhsingwmlugdwhbeﬂawdwmbmhﬁp?mpdﬁm of pork
t . t t

ool | . AR MR, S5k The, A a2 5 gt i, il 2 ° AL MG e, M e o

25) and mgobdn@ma@mwmswmneﬁ thostédne supplysouce 31 desupplyttlee heat

e hoat SRR rmabmas ey of e ikbater Aty FeOSgREID WHRD (e

f eedi ng mmhéeiateﬁﬁbﬂxth@ﬂmiz omthe nozzl es 12 on the cubic pieces of
por nthe tr or. 60 m nut Coolln CO t dir d to the
pri M’y si de ﬁ}/"‘ﬁﬁéwﬂ%{s%% F‘ g*“'ﬁﬁ@gﬁ% f"@'i‘ ?‘ﬁéﬁ’
Secondarbta@hwm,tahammdu@gﬁmugﬂbwﬁﬁmmﬁemmee tb spraptheetl 20 on
t he cubic g_ s of g‘grk I, shgl | p rforate;} tra t{)or mnutes 3)
Washi ng: WEtE 9B ihE e b o o S | ﬁgdxmﬁ ot

circul at@dmg\memtﬁmep@lﬂ m@u ter S dral ned |n 5
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preservative food-preparing node and sterilizes the cooked food a525 JUN 2003
herei nafter described, the 20 food thus prepared can be preserved three to
twel ve nonths brig at normal tenperature. The apparatus according to the
present invention has an advantage tleat its operating node can be switched
swiftly fromthe direct cooking node to the sterilizing node so that both
cooking and sterilizing of food can be perfornmed in the sanme apparat us.
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“Broiled sweet chestnuts” can be prepared as follows:

35 Pre-treated sweet chestnuts are contained in small perforated trays, and the small




2 A heating, cooking) and sterilizing apparatus according to claim ? 52“}>UN 2003
wherein said four tanks nay be allotted to the aqueous seasoni ng sol ution)

hot water, collected aqueous seasoni ng solution, and cooling water
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Assuming that the apparatus according to the present invention works in the
preservative food-preparing mode and sterilizes the cooked food as hereinafter described, the

20 food thus prepared can be preserved three to twelve months long at normal temperature.

The apparatus according to the present invention has an advantage that its operating
mode can be switched swiftly from the direct cooking mode to the sterilizing mode so that both
cooking and sterilizing of food can be performed in the same apparatus.

‘When the apparatus works in the preservative food-preparing mode, the first tank 42 is

25 filled with hot water, and the second tank 51 is filled with cold water. Then, the inner pressure
of the oven 1 is controlled appropriately, and the hot water from the first tank 42 is heated still
higher in the heat exchanger 25 before being supplied to the feeding pipes 6.

In case that the apparatus is switched from the direct cooking mode to the preservative

food-preparing mode, the remaining aqueous scasoning solution is drained from the first tank 42,

30  and then the first tank 42 is supplied with washing water from the washing water tank 67 for
rinsing. The required rinsing is effected automatically when switching to the preservative
food-preparing mode.  Finally the first tank 42 is filled with hot water.

The temperature of the hot water is controlled in the following order: first, the 100°C
-high hot water is circulated (primary temperature-rising step); second, the hot water is allowed

35 to remain at the temperature of 100°C for a while (constant temperature-keeping step); and
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thereby effecting the secondary cooling of the food.

10 A microcomputer (not shown) is responsive to the signals from the inner pressure
sensor 9, the temperature sensor 10, and the center temperature sensor 11 for effecting a series of
controlling operations according to the sequencer program as described above.

For example, in preparing “beef and burdock lightly broiled with soy”, first, sliced
pieces of burdock are put in a 60°C-high weak acid bath for 30 minutes, and the so treated sliced

15  pieces of burdock is blanched in a 160°C-high oil for ten seconds.

A lump of frozen beef is defrosted and sliced, and the sliced pieces of beef are
blanched in a 180°C-high oil for five to ten seconds as a preliminary treatment.

The sliced pieces of burdock and beef thus blanched are mixed together, and are
packaged by putting predetermined quantities of beef-and-burdock mixture in gas-impermeable

20  bags and by replacing the air by an inert gas in the bags to be sealed. The so packaged food is
subjected to a multi-stage sterilization, which is composed of: heating at the temperature of
102°C for 20 minutes; heating at the temperature of 110°C for 10 minute; and heating at the
temperature of 120°C for 5 minutes. Then, the sterilized food is cooled, and is marketed.

“Lightly seasoned, boiled vegetables” can be prepared as follows: pre-treated pieces of

25  vegetables are weighed to be put in gas-barrier containers. The air is replaced by an inert gas
in all containers, and then they are sealed. The gas-tight sealed containers are subjected to a
multi-stepped treatment of heating-and-sterilizing, 102°C for 30 minutes and 110°C for 10
minutes. Then, the sterilized food is cooled, and is marketed.

“Yellowtail broiled with soy” can be prepared as follows: pre-treated sliced pieces of

30 yellowtail are weighed to be put in gas-barrier containers. The air is replaced by an inert gas in
all containers, and then they are sealed. The gas-tight sealed containers are subjected to a
multi-stepped treatment of heating-and-sterilizing, 100°C for 5 minutes, 110°C for 30 minutes,
and 115°C for 10 minutes. Then, the sealed containers are cooled, and are marketed.

In the embodiment as described above, the first tank 42 is described as being used to

35  contain an aqueous seasoning solution, water or hot water, and the second tank 51 is described
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Industrial Applicability:

In a heating, cooking, and sterilizing apparatus according to the present invention; a
horizontal type of cylindrical heating-and-cooking oven has a door provided on one end for
putting in and taking out foods from the inside of the oven, and numerous nozzles provided on

15  the opposite sides of the inside of the oven and inner-directed toward the center of the oven.
These nozzles are distributed to numerous branch pipes laid outside of the oven and connected
to the outlet of a heat exchanger positioned outside of the oven via said branch pipes, and the
bottom of the oven is connected to the inlet of the heat exchanger via a return pipe, which is
fixed to the bottom of the oven, thus forming a circulation line between the oven and the heat

20  exchanger. A circulation pump is included in the circulation line, and first to forth tanks are
connected at their outlets to the drawing side of the circulation pump, and at their inlets to the
discharging side of the circulation pump in such a way that the first to forth tanks may be
selectively connected to the heat exchanger. The oven can be connected to a compressed air
supply source, a nitrogen gas tank, and a vacuum pump. The oven is equipped with a

25 temperature sensor, a center temperature sensor, and an inner pressure sensor, and, the
temperature and pressure of the oven are controlled in response to the signals from these sensors.
The nozzles are permitted to spray on the food an aqueous seasoning solution, steam, hot water,
or cooling water according to the software program installed in the control section.

The heating, cooking, and sterilizing apparatus can be used in two different working

30  modes, that is, direct food-cooking mode and preservative food-preparing mode, thus doubly

expanding the horizon of use. The present invention also assures that the pressures be
cqualized in all the nozzles.
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#3$9@0 () said oven(vim@ repsry genduit, and the outlet of said heat exchanger bemg connected to said
<=>? @BCOREGHL Y5 MCRARE HDAVE A 2 eircRlAGOH i b oRTBRASbWNMAYsaid heat
exchanger and said oven;
a circulation pump placed in the circulation line;
first to forth tanks whose outlets and inlets can be selectively connected to the drawing
15  and discharging sides of said circulation pump;
a compressed air source, a nitrogen gas tank and a vacuum pump, all of which are
connected to said oven;
a temperature sensor, a food temperature sensor, and an inner pressure gauge all
equipped with said oven; and
20 a control section for controlling the temperature and pressure of said oven in response
to the signals from said temperature sensors and gauge, and for permitting the nozzles to eject
aqueous seasoning solutions, hot water, or cooling water according to the software program
installed in the control section.
2. A heating, cooking, and sterilizing apparatus according to claim 1,
25  wherein said four tanks may be allotted to the aqueous seasoning solution, hot water, collected
aqueous seasoning solution, and cooling water



