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pl eas8ihg ¢canduih 440 enterthelaentgr h@lsefvuﬁoedshﬂﬁdsmdﬂmt erial is baked, roasted
or non-fried, ths?encmecwoﬁmg%s&mms €¥acuiitedByey ﬁ?ﬁ’s%@elal*ch‘ifa@thﬁfn phepPi Ng
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center anoptmulgrtbmm@hog@feeémgwglveéﬁdw ts 4 and 6 via the valve 16, thus
provi di ngg@‘aﬁb}él yhi gh t enper at ure condl tion in the food materi al

acco dating T tarts., Al so...the food
mat er fal can b l?le%el?)‘gra" ﬁvfgﬂ‘g Ef]’?ﬂg‘sé%l%?mﬂ%‘ﬁﬁ‘t‘ﬁb 8%bam
source 39 to the food material accommobdating space 2 via the valve 40. 15
When the tenperature in the cooking vessel 1 descends to a predeterm ned

t enperature, an evacuation valve 15 is4opened to allow the pressure in the
cooking vessel 1 to return to the surrounding pressure. Then, the lid is
opened to take out and transfer the food shelf to a sanitary storage

cont a| ner by the h0| st or Wi nch The sanl tary stor rage. cont a| ner |s useful
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1) Cooking vessel disinfected 5 minutes at 120C with steam showering MAY 2003
~Renoval of unpleasing flavor and softening effected 20 m nutes at 100C by
steam 30 showering. 3) Cooling 10 m nutes by cooling hot water in heat
exchanger 4) Washing 5 mnutes by cold water showering 5) Flavoring 10

m nutes at 60C with seasoning liquid showering 6) Roasting 10 m nutes at
190C wi t h super heat ed- and- heated nitrogen showering 35 7) Taking out

(Exanpl e add thangdter-fregrant beSissokiengutv #s sl cebidngvested. SAmifirsy abe dodl20C

th st t t | d
Shover | ng g‘aﬁ“ﬂﬁ* e 34 she BBl LSRRl B ealtl \GBP R RN 1
exc hangerunn asing gétf:on&ap anwe!er ifgPrepared by pumping wacesondhn WtaEFTA@ﬂS ¥y
shower i ngo alie Keatlegdh@nger 28-viB tHé ety 38asonimslitfuéd {ank QaS OThe Gedti exthahger

condence | ec e 0 | n t e 4
oo BaCa Bl st i&%@iﬁl by JEEHAT PeilpCb, e Rl ng?%tth%%%”@ :
st eam sde@Fﬁeﬁgd 29 the rivaken t%prqypf}ﬂ bgtsmg:rt dich &n@lf%f»‘éﬁdt %ih'rgcw?remcbd 30
m nut es a&trr8OKAiky y beidRiits sthsmesuagho%r @a@(féb@%dlﬁ&&; lt s@@ﬂueghe@vdm nut es

down to 0Pl | i.n xch r Ki n ssel
washed 5%?%%%%%23 9 h?gg%g?h"m “Sﬁ’%)l"wq}’e §°‘5‘5’g‘f51g g)v%lr &Y L&‘gﬂ PEtB 1 10c
with seaéb‘?wlmgsnr(radmg@vsxﬂmwlthgf@ﬂ ragerial og the del V§§>ason| ng i qui d by heat
exchaoger and auklheeaftg fABhg of BRSSO of thelobkify vBest rétarnd @ Metiehes at

200 C td k t
(rampl o <a HRELA € 28, SR CHaiSTos ke Ml IaERertn ORI M T 1O 0t
120C wi t WThstseaeheatedwaterigtupns toaks erpkie ‘r‘ﬁsﬁgtles at 230 C with superheat ed
st eam and- heat egdtenicbmplgeing 2 soheniag iofithe f3pd Eatriahthe btzati in ptewsntadl frogtduced

pressure ffb)m;[gll(d g hgﬂtex(:mgpbg a@l tﬁé?}f%gldcpgtgr is directed to the cooking vessel

15 1 via the heat exchanger 28, thereby cooling the inside of the cooking vessel 1.

After cooling the cooking vessel 1 the remaining water is removed from the
cooking vessel 1 via the blast-and-drain conduit 8, and then fresh water is directed from
the cold water tank 23 to the cooking vessel 1 to shower the food material inside with
the fresh, cold water. Used water is drained through the blast-and-drain conduit 8.

20  The rinse may be repeated two or more times.

After completing the washing of food material the seasoning liquid is directed
from the seasoning liquid tank 24 to the heat exchanger 28 and to the cooking vessel 1
via the circulation channel 22 to spread the heated seasoning liquid over the food
material in the cooking vessel 1.

25 Thus, the food material is evenly heated and cooked in the cooking vessel 1.

Seasoning liquid is prepared in a solution tank 31, which is located outside of
the heating, cooking and disinfecting apparatus, and the so prepared seasoning liquid is
directed to the seasoning liquid tank 24 until the seasoning liquid has reached a
predetermined level in the tank 24. The seasoning liquid remains at the predetermined

30 level all the time; an associated level sensor 32 keeps watching the liquid level.

The seasoning liquid is drawn by the circulation pump 27 via the valve 34b to
be directed to the heat exchanger 28, where the heat is transferred from the steam
flowing on the primary side of the heat exchanger to the seasoning liquid flowing on the
secondary side of the heat exchanger.

356 The valve 20 is opened to allow the heated seasoning liquid to flow to the
center and surrounding supply conduits 4 and 6, thus showering the food material with
the heated seasoning liquid.

The temperature sensor detects the temperature inside of the cooking vessel 1
to send a signal representing the temperature to an operation console, thereby

40 controlling the heating temperature of the heat exchanger 28.



1). Cooking vessel disinfected 5 minutes at 120C with steam showeri rgg2BAR)2003
. Steamng 10 mnutes at 120C with steam showering 3} Baking 10 minutes at

200 C with superheated steam and- heated nitrogen showering 4) Cooling 15

m nutes at reduced pressure 5) Taking out 30 (Exanple 7) Baked Potato 1)
Cooki ng vessel disinfected 5 mnutes at 120C with steam showering 2)

Steaming 10 mnutes at 120C with steam showering 3) Baking 10 m nutes at

230 C wi t h supéTheesdasahing é;qmdamhdnﬁngeﬂl thiet batgen ofhiheesdoking3®esédl Ldel i ng 15
i nut es a&uercﬁequg?ea.epg&m A, 7. heleltn Uha 9Pkl B! hitderZe ges 1)

Cooki ng vessel. disin t eam SHOWer | ng
Roast i ng material from theseaspnmgdiquid, F’}“% ﬁ}ﬁér‘#e@(t@?fdsﬁem%&“%!it%&‘m #fdgen 40

shower i ngdifected-to 8hdviedt @echanger 28t wianhegircilativnruhhase] 22. 1 THER, Whe Beasbringn
showery nghvéll%di@?eﬂeﬁ\%ﬁé@%o@qgtl?e%kﬁﬂ\g%ssg m nutes at 100C 5) Cool i ng 10
er

m nutes ( '6) Flayoring and_ cokin

m nutes at 105CAMgr %erééﬁ}ﬁmgeq leaaﬁhdofgwaw@a# Rassed, the cpeking és Anishg avfés (
WaL er coothesi cold wetat isedicdvtedyer the Printiny | sidet ofthelisead exeiangeri 28)td ceplithe 9%(
Taking o e oki n
12470 S O ARSI s S Bl 0
mi nut es atollegling tank 3¢t §£Fﬁ1 FROthe 1egllegtion of 'ihﬁgsessqm&ﬁl@gdaf et @8
presslo e follows: the ivalye 34 ddwaistréang of thenseastintrgy Hiuid 28nk24)i dnld thepalvb 84t ed

st eam anduﬁgf‘r@érﬁdoﬂhkr F%ﬁrﬁﬂé\% 21?‘% dég] 'dn'agth% vd] \‘?éjgﬁﬁ’qlpgfrgaﬁﬁ Wr&nd 6 6)

r
Taki ng out o]

di si nf ect Gt is ‘11’2061 wTh?nstEa‘fﬁcé‘Wé\%rH“mj’ ] lﬂ?ﬂl‘??@'qyﬁﬂlt%am ng
flavor SOpmmumessasamngHi@nHyo Ihetseasahing lighidwetleaipg tankd2%5of t eni ng 15 m nut es

by Son gﬁ. not V‘m‘ﬂ Eq"@?‘??g’s 2‘%‘5"’?’“%@?%‘3&9 ot fﬁgdg‘%éﬁhéﬁiﬁzngér? o¢
5) Tall ngt fipf haRL f inch. 50 b cepket ToAsCRoreS 1p d Saraee

di si nf ectwdh@trdlc}aga.t es at 1200 Wi th steam showering 25 2) Steaming 5 mnutes
at 100C by steap $bawewhéd broiled chickens are prepared, the chickens are exposed to
superheated steam subsequent to collection of the seasoning liquid. Specifically the
cooking vessel 1 is evacuated, and the valve 14 is opened to allow the nitrogen gas
20  source 13 to supply nitrogen gas to the cooking vessel 1. Thus, the cooking vessel 1 is
filled with nitrogen gas.

Then, the valve 16 is opened to allow the superheated steam source 17 to direct
superheated steam to the center and surrounding feeding conduits 4 and 6. Thus, the
food material is showered with superheated steam from the nozzles 5 of the center and

26  surrounding feeding conduits 4 and 6.

Superheated steam along with nitrogen gas is directed to the cooking vessel 1
to heat the food material in the nitrogen atmosphere, thus preventing the food material
from being oxidized while being heated.

The cooked food has been primarily disinfected already, and the so primarily

30 disinfected cooked food can be preserved 15 to 20 days long in chiller showcases (3°C),
and three months in frozen preservation (-20°C), provided that such cooked food is
wrapped or held in some kind of containers or bags, which are made of KOP or other
materials of barrier properties.

If such primarily disinfected food is wrapped with sheets of vinyl or alumina,

356  and if the so wrapped food is secondarily disinfected (by pasteurizing at 90°C), its shelf
life will be 1-2 months long, and will be 3-6 months long, provided that the cooked food
is disinfected in an air-atmosphere cooking-and-disinfecting apparatus as proposed in
Japan Patent Application Laid-Open No. H-7-231770.

The spreading of the heated seasoning liquid, steam and superheated steam

40  over the food material in the cooking vessel permits the surrounding atmosphere to be



3) Flavoring and cooking 20 ninutes at 100C by seasoning |iquid shewgrMAY 2003
. 4) Cooling 10 m nutes (water cool ed by heat exchanger) 5) Collecting used

" seasoning liquid 6) Taking out 30 (Exanple 12) Disinfection of
“chirinmennjyako" (very small, white fish) 1) Cooking vessel disinfected 5

m nutes at 120C with steam showering 2) Reduction of the inner pressure of
the cooking vessel ( 5 mnutes) 3) Disinfection at 110C with steam
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j oi nt ed tépeWmMg«S mutuppyyoldomhnshowmlgrbly and t he cooking vessel has a

return cos*ﬁuyrav@%ﬁ)Mtegapamcekwmrsewo%g mnxd'shéw@ﬁﬁ om a heat exchanger
let, are ¢ to t duit and the supply

whose i nl cte
condui t " a8se Ry R0 aeyE @anh\mweﬂww#ﬁgﬁ cptefl afifogen sIONTERannel :  a
wat er 35upp) yTakingeasoni ng |iquid supply; a steam supply;

(Example 3) Tangle Roll
1) Cooking vessel disinfected 5 minutes at 120°C with steam showering
2) Flavoring 30 minutes at 110°C with seasoning liquid showering
3) Primary cooling effected 5 minutes down to 90°C with heat exchanger
40 4) Secondary cooling effected 10 minutes down to 40°C by showering at reduced




a.cold water supply; 15 a superheated vapor supply a heated nitrogeng§ MAY 2003
.supply; and a control, the water supply and the seasoni ng supply being
“arranged so as to be connected alternatively to the circul ation channel via
associ ated val ves whereas 20 the steam supply, cold water supply,

super heat ed vapor supply and heated nitrogen supply being so arranged that
any one of these supplies and the outlet of the heat exchanger may be
connect ed al pressupd { seasonitpdiquiteecanidemagipt i on channel just downstream of the
supply cogdu |1y |ng vessel having a tenperature detecting
sensor, ﬂprgés%rﬁﬁegg’%dge?sgn@g%g sensor and a nitrogen concentration
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4) oimg 15 minutes at reduced pressure

5) Taking out
30 (Example 7) Baked Potato

1) Cooking vessel disinfected 5 minutes at 120°C with steam showering

2) Steaming 10 minutes at 120°C with steam showering

3) Baking 10 minutes at 230°C with superheated steam-and-heated nitrogen

showering

35 4) Cooling 15 minutes at reduced pressure

5) Taking out

(Example 8) Boiled Pig Dices

1) Cooking vessel disinfected 5 minutes at 120°C with steam showering

2) Roasting 10 minutes at 230°C with superheated steam-and-heated nitrogen
40 showering
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(Example 9) Mackerel Seasoned with Salt and Broiled
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40

1)
2)
3)
4)

3)
6)

Cooking vessel disinfected 5 minutes at 120°C with steam showering

Steaming 15 minutes at 100°C with steam showering

Cooling 5 minutes at reduced pressure (dewatering)

Broiling 15 minutes at 220 °C with superheated steam-and-heated nitrogen
showering

Cooling at reduced pressure

Taking out

(Example 10) Sweet-Boiled Chestnuts

1)
2)

3)
4)

5)

Cooking vessel disinfected 5 minutes at 120°C with steam showering

Removing unpleasing flavor 30 minutes at 95°C by hot water showering; and
softening 15 minutes at 90°C by hot water showering

Flavoring and cooking 60 minutes at 90°C by seasoning liquid showering

Cooling (water cooled by heat exchanger)

Taking out

(Example 11) Flavored, Boiled Fish

1
2
3)
4)
5)
6)

Cooking vessel disinfected 5 minutes at 120°C with steam showering
Steaming 5 minutes at 100°C by steam showering

Flavoring and cooking 20 minutes at 100°C by seasoning liquid showering
Cooling 10 minutes (water cooled by heat exchanger)

Collecting used seasoning liquid

Taking out

(Example 12) Disinfection of “chirimennjyako” (very small, white fish)

1)
2)
3)
4)
5)

Cooking vessel disinfected S minutes at 120°C with steam showering
Reduction of the inner pressure of the cooking vessel ( 5 minutes)
Disinfection at 110°C with steam showering (5 minutes)

Cooling at reduced pressure

Taking out

Industrial Utility:

As may be understood from the above, in a heating, cooking and disinfecting

apparatus according to the present invention the food material in the cooking vessel is
showered evenly with seasoning liquid, steam, superheated steam or heated nitrogen,
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Ejection of seasoning liquid from the nozzles to the food material permits
quick cooking. The food material can be “baked” or “broiled” by showering the food
material with superheated steam or heated nitrogen in one and same cooking vessel, in
which the food material can be boiled, too.

The cooking vessel is filled with nitrogen, and the food material is cooked in
the nitrogen atmosphere so that the food material and the seasoning liquid may be
prevented from being oxidized and browned. Thus, the food material remains
unchanged in color.

The cooking vessel is disinfected in the nitrogen atmosphere by showering
with the superheated steam, and the food material can be cooked in such a disinfecting
condition that the value of Fyis equal to or more than 4.

Used seasoning liquid is collected via the filter to be used repeatedly, and
therefore, a relatively small quantity of seasoning liquid may be used effectively.

The circulation channel has some filters to remove pulverized food material or
particles of foreign substance from the seasoning liquid, thereby preventing the
baking-and-clinging of such impurities to the cooking vessel.

While the food material being cooked, the concentration of the seasoning liquid
can be controlled to remain unchanged, thus assuring that the quality of cooked food be
unchanged.

The heating, cooking and disinfecting apparatus is so constructed that
“boiling” (cooking above 100°C or cooking below 100°C at reduced pressure),
washing, steaming, “baking” or “broiling” (showering with superheated steam or
heated nitrogen), and some kind of pre-treatments, that is, steaming-and-disinfecting,
vacuum-cooling and condensation of seasoning liquid may be automatically carried out
alone or in combination according to the sequencer program. The 1.0.D console has
a display to show on real time, the temperature of the cooking vessel, the temperature
of the food material, the value of “F”, the pressure, the pH, the degree of sugar, the
degree of salt and the concentration of nitrogen.
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outlet prov1ded on its bottom;

a heat exchanger whose inlet and outlet are connected to the return conduit
and the supply conduit assembly respectively, thereby forming a circulation
channel;

a water supply;

a seasoning liquid supply;

a steam supply;

a cold water supply,

a superheated vapor supply

a heated nitrogen supply; and

a control,

the water supply and the seasoning supply being arranged so as to be
connected alternatively to the circulation channel via associated valves whereas
the steam supply, cold water supply, superheated vapor supply and heated
nitrogen supply being so arranged that any one of these supplies and the outlet of
the heat exchanger may be connected alternatively to the circulation channel just
downstream of the supply conduit assembly;

the cooking vessel having a temperature detecting sensor, a pressure
detecting sensor and a nitrogen concentration detecting sensor installed therein;
and

the control being responsive to signals from all of the detecting sensors for
permitting the nozzles to shower the food material with the seasoning liquid,
water, steam, superheated vapor, heated nitrogen or cold water according to the
sequencer program, thereby cooking and disinfecting the food material in the
cooking vessel.

A heating, cooking and disinfecting apparatus according to claim 1 wherein the
supply conduit assembly includes a center supply conduit standing upright at the
center of the cooking vessel and a plurality of surrounding supply conduits
arranged on the inner circumference of the cooking vessel, and the nozzles of the
surrounding supply conduits are arranged in radial directions to surround the
center supply conduit, so that the radial nozzles are distributed evenly within the
cooking vessel.

A heating, cooking and disinfecting apparatus according to claim 2 wherein it
further comprises an annular food-accommodating shelf assembly in the cooking
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