"-_,SPEC:II FI CATI ON Heating, Cooking, and D sinfecting Apparatus Techni cal
Field: 5 The present invention relates to a heating, cooking and

di sinfecting apparatus in which: cooking and disinfection are perforned in
one and sane | arge cooking vessel; the seasoning liquid remaining on the
bottom of the cooking vessel is collected, heated and returned to the
cooki ng vessel, thereby saving anggﬁchqnbuil use of the seasoning

liquid; and the food ma ked well. 10
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cooking has been developed in the cooking vessel.
In view of the above one object of the present invention is to provide a heating,
cooking and disinfecting apparatus in which: the temperature in the cooking vessel can
be raised quickly to heat the inside of the cooking vessel evenly; the cooking and
30 disinfection can be effected well with a relatively small quantity of seasoning liquid;
and different types of cooking such as boiling, steaming or baking can be effected in
one and same cooking vessel.

Disclosure of the Invention: _
36 To attain the object described above a heating, cooking and disinfecting
apparatus according to the present invention is constructed as follows:
~a hermetic type of pressurizing-and-depressurizing cooking vessel has a
plurality of nozzles arranged inside, and these nozzles are jointed together to a supply
conduit assembly, and the cooking vessel has a return conduit and a drain outlet
40 provided on its bottom; .‘



'1 a heat exchanger whose inlet and outlet are connected to the return
conduit and the supply conduit assenbly respectively,'thereby formng a
circulation channel; there are provided a water supply, a seasoning liquid
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" “An annular food-accommoda_mng shelf assembly is put in the cooking vessel,
26  and the center supply conduit stands in the center circular space of the shelf assembly
and the surrounding supply conduits are arranged around the annular shelf assembly.
The shelf assembly has a plurality of shelves, and the nozzles are arranged at
the levels of the shelves.

Each shelf has numerous holes made therein, thereby allowing the seasoning
30  liquid to flow down from shelf to shelf.

Brief Description of Drawings:
Fig.1 is a plane view of a heating, cooking and disinfecting apparatus
according to the present invention;
35 Fig.2 is a sectional view of the heating, cooking and disinfecting apparatus;
Fig.3 is a plane view of the cooking vessel with its lid open;
Fig.4 is a side view of the cooking vessel and
Fig.5 illustrates how the parts of the heating, cooking and disinfecting
apparatus are connected to each other.
40



.apparatus are connected to each other. 40 2 Best Mde of Reducing the
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end of the center supply conduit 4, These surrounding supply conduits 6 are arranged
along the inner wall of the cooking vessel. Each of these surrounding supply conduits
6 has numerous nozzles 5 directed inward. Each nozzle 6 has an elliptical opening.
30 A food shelf assembly has a plurality of shelves arranged at different levels,
and the food shelf assembly can be put at the center of the food material

accommodating space 2. All the nozzles are arranged to be at same levels as the
shelves.

In a case where the cooking vessel 1 has a relatively small capacity, the center
36  supply conduit 4 or the surrounding supply conduits 6 may be omitted. -
The bottom end of the center supply conduit 4 projects from the bottom of the
cooking vessel 1, and is connected to the outlet of the heat exchanger 28 via a
seasoning liquid feeding valve 20. Likewise, the bottom end of the center supply
conduit 4 is so connected to a steam supply 39, a superheated vapor supply 17, a
40  heated nitrogen supply 19 and a cold water supply 23 via associated switching valves



" The bottom end of the center supply conduit 4 projects fromthe bottom of
“the cooking vessel 1, and is connected to the outlet of the heat exchanger
28 via a seasoning liquid feeding.valve 20. Likew se, the bottom end of
the center supply conduit 4 is so connected to a steam supply 39, a
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hermetically seal the cooking vessel 1, and 120°C high-steam is fed from the
superheated vapor supply 17 to the inside of the cooking vessel 1 to eject from the
nozzles of the center and surrounding supply conduits 4 and 6. The showering of
30  superheated steam continues 5 minutes to effect a required disinfection, which may be
omitted, provided that the cooking vessel 1 has been disinfected immediately after
completion of the previous cooking.
After disinfection pieces of food material are put on the annular shelves, and
_ then, the food shelf assembly is put in the cooking vessel 1, allowing the center supply
35  conduit 4 to enter the center hole of the food shelf assembly.
Then, the cooking vessel 1 is evacuated by using an associated vacuum pump
(not.shown). Thereafter, the food accommodating space is filled with nitrogen by
opening the nitrogen feeding valve 14.
(Example 1)
40 In boiling black bean or soybean the food material is soaked one night in water,



After disinfection pieces of food material are put on the annul ar shel ves,
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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.

36 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.
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Super hemt eshridufdifiy feding cohduits @ dnd@gen gas is directed to- the cooking
vessel 1 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 disinfécted food is wrapped with sheets of vinyl or alumina,
86  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
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"to Heat the food material in the nitrogen atnosphere, 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 showases (30,
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Peanuts were so ed one night in water.

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

2) Removal of unpleasing flavor and softening effected 20 minutes at 100°C by steam
30 showering.

3) Cooling 10 minutes by cooling hot water in heat exchanger

4) Washing 5 minutes by cold water showering

5) Flavoring 10 minutes at 60°C with seasoning liquid showering

6) Roasting 10 minutes at 190°C w1th superheated-and—heated nitrogen showering
36 7) Takingout

(Example 3) Tangle Roll

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

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




" pronotion of inpregnation of the seasoning liquid into the food material,
“and is 25 advantageous to protection of the food material against
syrupy-tanning. (Exanple 2) Flavored, -Roasted Peanuts Peanuts were soaked
one night in water. 1) Cooking vessel disinfected 5 mnutes at 120C with
steam showering 2) Renoval of unpleasing flavor and softening effected 20

mnutes at 1 sﬁ@ﬁﬂ: 3) Cooling 10 m nutes by cooling
hot wat er q)géa‘?[xe g%ﬁ&lgggﬁhhé%g 5 m nutes by cold water showering
5) Fl avor i5)1 g seago 9¥d h seasoning liquid showering 6.) Roasting
10 m nut es) atTakﬂ@GuWIth super heat ed- and- heat ed nitrogen showering 35 7)

Taki ng ou@%ﬁéﬁgﬁn E %fh%kg Rol| 1) Cooking vessel disinfected 5 m nutes

at 120C ovverl ng Fl avor i 30, mnutes at 110C with
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40C by shovve‘;, ﬁﬁ%iced 7 pressure ( seasoning liquid condenced) 5)
seasonl

Col | ecting_use g lLiquid, 6) Taki n% out (Exanple 4) Broiled Chicken
5 1) Cookidg Groking vessel ¢oled & gminufgs daves 101Gy apelings hetawatss didiahg 2)
Renoval of ur&b]mgerng taste and softening effect ed 30 m nutes at 80C by hot

vat er 4 howgr i own to 40C by cool i'ng
hot vva er (gr%kgrr? exc %ﬁgiﬁﬁ%ﬁs@ﬂﬁsﬁg‘;@t s hed 5 mnutes with
col d wat er?)sHH3a¥oring g0 minytesatdd showeripg t h seasoni ng | i quid

showeri ng 6)) mhgnsedlseﬁoﬁmgsltqmdlgylhsaueﬁbliangdreﬁid eoliRbeing evldasedsenihg ect i ng
col d seasoni r]?’edi lquid 7) Roasting 10 mnutes at 200 T. wth superheated
a

st eam and-_he nitrogen 15 shom%gl‘r%% 8) Taking out (Exanple 5) Baked
Sweet - Pot a) oekoasting ok imigutee sad e POGI] B cupgrhsated , stears-and-beoted pjtiogent eam
showertisng 2) sBawerhgg 30 nminutes at 230 C with superheated steam and- heated

ni trogen 830 m&tng.
 (Example 5) Baked Sweet-Potatoes
1) Cooking vessel disinfected 5 minutes at 120°C with steam showering
2) Baking 30 minutes at 230 °C with superheated steam-and-heated nitrogen
20 showering.
3) Cooling 15 minutes at reduced pressure
4) Taking out
(Example 6) Baked Corn
1) Cooking vessel disinfected 5 minutes at 120°C with steam showering
26 2) Steaming 10 minutes at 120°C with steam showering
3) Baking 10 minutes at 200 °C with superheated steam-and-heated nitrogen
showering
4) Cooling 15 minutes at reduced pressure
5) Taking out
30 (Example7) 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 w1th superheated steam-and-heated mtrogen
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



'3) Cooling 15 minutes at reduced pressure 4) Taking out (Exanple 6) Baked
‘Corn 1) Cooking vessel disinfected#5 minutes at 120C with steam showering
25 2) Steanming 10 minutes at 120G with steam showering 3) Baking 10 ni nutes
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 o vmth steam showering 2)
S% eamonlgn%gvﬁié%;e Iﬂﬁ&ﬁ%ﬁﬁ%@‘?@%?ﬂﬁ%\%@% 3) Baking 10 m nutes at
230 C wi tH shpdatting aedisoftening 60 seinwenatcW0r ¢ r ogen ~ showering 35 4) Cool i ng

15 mi nut esS)at Coelihgckominates gwiiter ccﬁa)ledllgm'adagewhhnge@(arrpl e 8) Boiled Pig Dices
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De-fatti ngspnﬁommgﬁseﬂg;eﬂanmgm tids at 100C 5) Cooling 10 minutes (water
cool ed by janger) 6) FI avori ng and cooking 20 minutes at 105C by
seasoni ng qur éﬁowerr n Cool i 10 minutes (water cool ed by heat

exchanger) )ecMPﬂ@"&%%FOQ%‘hWBhSNQaM&ERIE 9) Taking out (Exanple 9)
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Sweet - Boi | ed Mgt s 1) Cooki ng vessel disinfected 5 m nutes at 120C wth
steams howg; E,Lgohng at reduced pressure '
16 6) Taking out
(Example 10) Sweet-Boiled Chestnuts
1) Cooking vessel disinfected 5 xmnutcs at 120°C with steam showering
2) Removing unpleasing flavor 30 m_mutes at 95°C by hot water showering; and
~ softening 15 minutes at 90°C by hot water showering
20 3) Edvorhlg and cooking 60 minutes at 90°C by seasoning liquid showering
4) Cooling (water cooled by heat exchanger)
5) Taking out
(Example 11)  Flavored, Boiled Fish
1) Cooking vessel disinfected 5 minutes at 120°C with steam showering
256  2) Steaming 5 minutes at 100°C by steam showering
3) Flavoring and cooking 20 minutes at 100°C by seasoning liquid showering
4) Cooling 10 minutes (water cooled by heat exchanger)
5) Collecting used seasoning liquid
6) Taking out
80 (Example 12) Disinfection of “chlnmenn]yako” (very small, white fish)
1) Cooking vessel disinfected 5 minutes at 120°C with steam showering
2) Reduction of the inner pressure of the cooking vessel ( 5 minutes)
3) Disinfection at 110°C with steam showering (5 minutes)
4) Cooling at reduced pressure
36  5)- 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
40  showered evenly with seasoning hquld, steam, superheated steam or heated nitrogen,



"2) Rénoving unpleasing flavor. 30 minutes at 95C by hot water showering;
‘and softening 15 nminutes at 90C "by hot water showering. 20 3) Flavoring
and cooking 60 m nutes at 90C by seasoning liquid showering 4) Cooling
(wat er cool ed by heat exchanger) 5) Taking out (Exanple 11). Flavored,

Boi l ed Fish 1) Cooking vessel di si nfected 5 mnutes at 120C with steam
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_ 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

26 “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.O.D console has

30 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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‘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 circul ati on channel has sone filters to remove putverized
food material or particles of foreign substance fro qui d,
t hereby preventing the 20 baking- and- cl i ngi ng - of su&"‘ﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂr ﬂ'
cooki ng vessel. Wiile the food nate Mxei ng cooked, *thé cencentwavlon of
the seasoning liquid can be controlled to renain unchanged t hus assuring

that the quality of cooked food be unchanged. The heating, cooking and
di si nf ectilng Adeating, eeokisg aml disinfetting-dpparatisathara2@rizéxbinl thatgt comoprises:ng above
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real time, the t g?ff""’ﬂ‘?'f'é ’E‘Sbk‘!‘i §§FeF°““FFF€ \@Fﬂ t he

food materi al and the \sapplg amdui’ assﬂhlﬂymemﬂvely, t]imabyl—liormimg chag;rreﬂaﬂcbn sugar,
t he gree otﬂa}@ t and the concent ration of nitrogen. 10

11111 111111 11111 | f 1 1 CLAMS* CLMS 1. A heating, cooking
and di si nfecting HPp% F%‘lﬂl’y’char acterized in that it conprises: a hernetic

type of pressuri za segscnig lifmjd @mpplyr i zi ng cooki ng vessel has a 5 plurality
of nozzles arrangii(gﬁ.ﬁggl . and these nozzles are jointed together to a

supply conduit asse fd .t he cooking vessel has a return conduit and a
drain outlet prd SPRRIY:hot t o - a heat exchanger whose inlet and
out | etlbar e connecd supetheateti@apartsupplyconduit and the supply conduit assenbly

respectively, the, ul ation 10 channel; a water supply; a
£ﬁ&¥?&clﬂ{ﬂ%&gsugggﬁ%@ppl y; a cold water suppl y; 15 a

seasoning |iquid
super heat ed vapora’é‘ﬁgﬁ?iy a heated nitrogen supply; and a control, the
wat er supply and mhawaeﬁsupplylgnduhplsgadoﬁmggswplsabgmg arcanged tso hneto dennect ed
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nitrogen supply bemg 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
26 detecting sensor and a nitrogen concentration detecting sensor installed therein;
and o
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
30 sequencer program, -thereby cooking and disinfecting the food material in the
cooking vessel.

2. 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

35 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. —

3. - A heating, cookmg and disinfecting apparatus according to claim 2 wherein it

40 . further comprises an annular food-accommodating shelf assembly in the cooking

11



‘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 assenbly; the
cooki ng vessel having a tenperature detecting sensor, a pressure 25
detecting sensor and a nitrogen concentration detecting sensor installed

therein; andyéskel, afdibeenteeisifply SORMIIS stufdst in the Gelep ciréwli pace OF thére

Gt heseasBitiassfoly PEd e slitbuh g PR condlis MY Sabdi Ldiig ThE © 1
amylap shedfasserbly.

nitrogen or c »ding to the 30 sequencer program . thereby
ﬁ ooki ng aad gASlieﬁfiﬂg;tdobﬁpg]tAﬁd idisdfectitigedppatatushaccblingC ROKAIRD 2 Weliepéih the. A
eating, coo e S r rein
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surroundi §g s@Afiating; @06kihi and Bisihfécking app4atuk Aecdrding to clafe 2 Wkereicack! t he
cooki ng vesseggpgﬁgg%gg_ngéﬂégs ftt e surroundi ng supply conduits are
arranged inr 8 et n s&? Bund the center supply conduit, so
that the radial nozzles are distributed evenly within the cooking vessel.
3. A 1beating, cooking and disinfecting apparatus according to claim?2
wherein it 40 further conprises an annul ar food-accommodati ng shel f
assenbly in the cooking 11 vessel, and the center supply conduit stands in
the center circular space of the shelf assenbly and the surroundi ng supply
conduits are arranged around the annular shelf assenbly: 4. A heating,
cooking and di sinfecting apparatus according to claim2 wherein the 5
shel f assenbly has a plurality of shelves, and the nozzles are arranged at
the levels of the shelves. 5. A heating, cooking and disinfecting
apparatus according to claim2 wherein each shelf has nunmerous hol es nade
therein. 10 11111111111112 I1I1L ili Ullll * CL M 12
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