_Method for Heating a Plurality of Foods Uniformy, and Cooking Heater Using
this Method FI ELD OF THE | NVENTI ON 5 ' The invention relates to

=fmet hods using a cooking heater for heating a plurality of foods

si mul taneously and heating up the food§ uniformy so that each of the foods
may-not be heated up differently in tenperature, and relates to a cooking

heat er enpl oyi ng the nethods. 10 BACKGROUND OF THE

| NVENTI ON One of CMbﬁfwﬂbaﬂi@thmﬁrﬂﬁybﬁMUﬁﬁoﬁnm ghdfrequency is a
m crowave oven depicted in F| 10. A cooking heater 1 had a front door 2
t hr ough which a user can i &9@ pader Usibeg thisMatbod a chanber 3. A

hi gh- f requency-generator. 4 i s disposed in the cooking heater 1, and the
high frequency is irradiated into the 15 chanber 3 through an irradiation

opening 5 fornmed on a ceili mﬁ)mgm 'E@e i rradi ati on opening 5
is not always formed on the cerling, ' mayqae formed on a rear face or
‘si de frace. ThdHelihdstitivh rehta®théthods H%&lﬁﬂgfﬁébtbﬂfoﬁhe&@hgaﬁhﬂﬁmydl ty

sensor 6 senses humdity produced by the cooking. The user can identify a

progr ess Qﬁowdsesmaltanefgsby eﬁghngmp Baenfodds ynifemdy so ehatieankiofjthe foeds or
adjusts a 20 0. on a wei f each fopd. .These
sensors HB’F%% ?@8@?%; EpGTatyre, ’€F B3 &p anere yh%t‘e‘hsed
with ot he ﬁ &ibscookl ng foods by such -a cooking heater using a
hi gh frequehc 8 % Gescribed above, several cooking nethods are avail abl e:
(1) heating for a predetermned tinme, (2) automatic cooking through

controlling the operation 25 according to a hum di tbg and wei ght detected
by tH® sensors, (3) progBAGKG F an out put of high

frequency and &dl ation t rre |n I ,SI nc?%gthhgge met hods are used
properly fortt%e ey e nimece VR
resu i's n Hea m eac
food by h|\%%(%?ieb%he%@§ﬂfebat ?&n‘%me{ﬁl thlhﬁas%msa%gﬁ En}r@él rél%élgach

ot her, t heirefigp@/outputd fdotls | tBAtom fd '&ﬁain%@iae& atﬂrﬂgﬁlﬂ'eq&biﬁrfﬁenerat& 4 is
' disposed in the cooking heater 1, and the high frequency is irradiated into the
15 chamber 3 through an irradiation opening 5 formed on a ceiling of the chamber 3.
The irradiation opening 5 is not always formed on the ceiling, but it may be formed
on a rear face or side face. 'The irradiation opening 5 may be formed in plural. A
humidity sensor 6 senses humidity produced by the cooking. The user can identify a
progress of the cooking by usmg the humidity sensor 6. ' A weight sensor 7 adjusts a
20  cooking time depending on a weight of each food. These sensors are not always used

together, but are used independently or used with other sensors.
When cooking foods by such a cooking heater using a high frequency as
described above, several cooking methods are available: (1) heating for a
predetermined time, (2) automatic cooking through controlling the operation
25  according to a humidity and weight detected by the sensors, (3) programmed cooking
which specifies an output of high frequency and irradiation time in detail. Since
these methods are used properly lfor types of foods, quantities and details of cooking, a

good result is obtained depending on a condition. '

However, heat values from each food by high-frequency-heating are not the
éO same but differ from each other, therefore, in principal, fine temperature adjustment

i



_ ‘Ts difficult for this heating nethod. It is also a difficult subject for
this high- frequency-heating to heat foods uniformy. In the case of
-heating a plurality of foods simultaneously in the chanber, not only types
of foods and quantities, but also pIach of foods in the chanber changes
the heating characteristics. Uniformhéating of 5 pl ural foods thus
becones nmuch nore difficult. The probl em of uniform heating when heating up

plural fopdaifitulb a6 UdarinkSmb@éad M $0 aldd 5 BIFCR Slidce Br ehiRehighhan the
hi gh-frequency cooking heater. For exanple, when using an oven having a

heat er onfresencyilieatigg té heatfemisamiformly. f in thetase efhéatingteplneality ofifoodsie
sooner progresses the heating, and the farther is a foaod placed to the

heat er, t FEnultangenslyan ot oply tynesefifongs apd quaatibies, dubalsa plaset/ect i on
, i f h ' | t he, foods | | di.ffi oyl d
heat | ng obb P SH e Eofipberiines? She Beaine, AodptRubtity acinifired BPatiBE OF aces
f f i . th _ i
Funct ion PRl ol BL heooffes RHEHT i FBENET, TBRTroBlont b nitidl Bhail °
above, it whea lshting vp plurelifosds sihaltahéowshnisdbuddalso in aboltipng hbatesd othepds

uniformy and sinultaneously. The invention is_to renove the above
dr anback, thameyhighfrequensycoelang beatrr atiox gxampls, when vsingan oventavinga i n al |

when heat ing up plural feaods simultaneoysly. 20 ..

SUMMRRY CEStREDp Sefib s fon RArel o R ling the souer prompees |

I nvention th%t Rt YS 8la ' r@%e Lzed by
using a cgg li‘l%g ég?grtﬂéc)orrpri g%ﬁg%%ﬁ%(ﬂ@%é%%,%gd%ﬁ'ﬁa eéast%glé;!(l)%rce
for hExati hgating)l Unathi ticssedf o comtrectiodoven, uniforiPheating alpoverrthe fimds @y also

i nputting a _predeterm ned set-tenperature, (3) a plurality of tenperature
det ect i ondiBels and unewenshejingaepurgdnesatebly dustearlegaion abhot blastgntleband y of

the. pr edePlRF AARPREAE ChRHBER R r e, 30 | (5) & control means for power
on or off the ARRIMAIRUHFEHIRIEDORMe Kifater has a function for heating the foods
uniformly without unevenness as stated above, it has still a drawback that it cannot
15  heat up plural foods uniformly and simultaneously.
The invention is to remove the above drawback, namely, has a purpose of
heating up plural foods uniformly in all when heating up plural foods
simultaneously.

20 SUMMARY OF THE INVENTION
The first method and cooking heater of the invention for heating up a plurality
of foods uniformly can be realized by using a cooking heater comprising the following
means: | |
(1) a heat source for heating a plurality of foods,
25 (2) an input means for inputting a predetermined set-temperature,
(3 a plurality of temperature detection means for sensing each detected
temperature of the plurality of foods,' ’
@ a oomparisbn means for comparing the detected temperatures with the
predetermined set-temperature,

30 (5) a control means for power on or off the heating source based on the

i



_ "3 conparison result by conparison neans, In the cooking heater, the
tenperature detected at intervals of a specified tinme is conpared with the
~set-tenperature by the conparison neans. Wen all the detected tenperatures

by the plurality of tenperature detectigon means are |ower 5 t han t he
set-tenperature, the control means powers on the heat source, and when any
one of the detected tenperatures is higher than the set-tenperature, the
control neansErgponeesilobyf conlyarizentmenmsy ce. At t he nonment when all the
detected tenperatures, exceed the set-tenperature, the control neans
control s the Haihe sepliinghenter, fhe temperatyae defiected jas intatvalsef 4 spegiigd e i ed
tinme. 10 . At |.ea one, of the tenperature detection ns ferably
 detect s vt i dhe BeFeBmeralin:. BNEE oHipariept ety WBOR A B el
sour ce, - dledBd hiEpeitrdlyl I PREMRY AU RPIAR! HBRORARaRS HrNaREY
detects the tenperature of "foods plaCed at "the nearest place to the heat
sourcé Athahethetseotmmpdratine, thengatinl wicand poaets om thehost puedes aallwhaet ect s
the 15 tenperature at the center of the biggest food, and anaother

t enper at uiay ore efthe detastedHemperaturesiis higher sharn thesettempenatiner thegantrk
surface of the smalle oogd. .Through the above structure he erature
of o't RGNS Joamters coif #b8r ety Bies AR pRD Hhoingnt, Sshert, i, £ | dofaRRL ot o
by one of et , ?ﬁg] &ﬁ#}&lrﬂ i

det ectionﬁe aﬁé getée}%?%ﬁﬁﬁg&%g&n%%%%‘%?’gﬂ%fw e@go p gré)eﬁ %ﬁayat [t:lhe
near est tgpthaeallehé contrvlemay bid ieaepatifiedth@encarer is a food placed to the
heat source, the sooner progresses the heating, and the farther is food

pl acd® from t i lragt oneuel the ttemperaturer detegiore yueanst preferably dgtetisethe t wo
detected { t hi gh d,l t t t

of a1 | 1 olsPRrREi af ods piaced AP H frethest Blap oL okt sPBES: #d BTN ¢ hese
two are pghd GEthe dbmpe IR ! Bgéxﬁ@p&ﬁér&b%ﬁiete&@. mﬁ@tu@ \(/)\;]ﬁﬁds

t enperature conparison neans. Based on the conparison results en all the

det ect ed plasgbdtathemesreat plabotiathe heatsdulie. set - t enper at ur e, the heat source
is turned on, and when at | east one of the detected tenperature exceeds the
set - t enper at urdd, laask aneael ke temppeature detecon .mmp%abm dategise et s the

f ood rom bei ng _heat.ed up, to t er at.ur,e higher, than th .
ot - i elEraep s (hG gk fafdnp IPRESF 1500 AP et 1ERime b, dptpation,
ot her phepRUROBrI3BlyRA SR IERPEFRArd §rPiRe surface of the smallest food.

Through the above structure, the temperature of the food placed-at the farthest

place from the heat source is detected by one of the temperature detection means,
and another temperature detection means detects the temperature of the food placed
20  at the nearest to the heat source In general, the nearer is a food placed to the heat
source, the sooner progresses the heating, and the farther is food placed from the heat
source, the slower progresses the heating. These two detected temperatures hence
represent the highest and lowest temperatures of all foods in the chamber. All the
detected temperatures including these two are periodi&ally compared with the set-
25 temperature by the temperature comparison means. Based on the comparison
results, when all the detected temperatures are lower than the set-temperature, the
heat source is turned on, and when at least one of the detected temperature exceeds
the set-temperature, the heat source is turned off. 'This operation prevents the foods
from being heated up to a temperature higher thaﬁ the set-temperature. During
30 the turn-off period of the heat source, no other phenomena than heat dissipation from



4 the foods to outside as well as heat conduction within the foods
progresses. In each food, heat conduction fromthe higher part to the | ower
-part progresses, and whereby the food is heated up uniformy. The heat

di ssi pated fromthe higher tenperatureypart of foods warms the air in the
chanber, whereby a | ower tenperature part of 5 foods can be warnmed. As a
result, the uniformheating of the plurality of foods progresses. Further,

af ter evethe fosisaooutsideapweh as heateordadiSon Withirethd fosdemoiiesses. t heeagheci fi ed
time-control is still continued, and whereby the tenperatures of all the

f oods ar efopddieat aiduction fnovtherhaghertpart topdedowenpart nroguesises, and whezelyr t he
plurality,of,t eratyure detectio ans detects.the,1Q. .tenqperatyre at the
center ofﬂ}elfgo‘g}%glb"é‘g‘f&j’f% , "a‘ﬂi&' amgﬁﬁaiwlﬁ&ig?@%guw;{gﬁ‘@q Wfer at ure
of the s tﬁnfdg eby - t Si est
to heat: b tﬁ’g I gh- reqﬁ{een%- gg?fcﬁg&?%ﬁ%&g%fgcl?g% %&gg%gwng?hod
and c@oki fogddeat be warnidte | Ay antdsalt, fle ubifisrin heating of the! pRirhlity 6ff fobdrods
uniformy can be realized by using a cooking heater conprising the 15

f ol | owi ngpregeasses. ( Furthemeafter evenyodeteased tesaparatyira epdeadsithe set-tampeyativre, (2) an
thor eof - o gl B P RBl R KB BEPG K BEsPY 45t UBERaREPE okal LR | on
‘means forfoﬁ@é’é@e%v&@%@?&%ﬁ%ﬁ@s&tbe @ra{tg@eds’ 20 (4) a tenperature

estimati ng nmean mating a tenperature of the foods, (5) a

conpari son nmedpsaddetion; @R Hfithe phiialifie be raRIFe efictit® nikeind (debsttdthd he
tenperature detection neans, the estimated tenperature estinated by the

* t enpéilat utempesaturaiak the wentes of treibiggestsiood, tandpanatber enenlethcte dbe sutfaer , (6)
25" CouleISya BRI SrPALEsh b HhETBY GBI Dot hEHp S ¢
det ot ol 35 BT bl B o e, 1000, and e
both of the defiRCiREndnHetdli 4 BsbkiRBRARY WSthe SinCehtiti0 & MatingCup a
conpari son nmeans | ower than the set-tenperature,

plurality of foods uniformly can be realized by using a cooking heater comprising the
15 following means: | '
(1) a heat source for heating a plurality of foods,
(2) an input meané for inputting the information about the foods and heating
thereof, and a predetermined set-temperature,
(3) a temperature detection means for sensing a temperature of the foods,
20 (4) a temperature estimating means for estimating a temperature of the foods,
(5) a comparison means for comparing the detected temperature detected by
the temperature detection means, the estimated temperature estimated by the
temperature estimating means, and the set-temperature with each other,
(6) a control means for power on or off the heat source based on the comparison
25  result by comparison means.
In the cooking heater, the temperature detection means detects a temperature
of at least one of the foods, and the temperature estimating nieans estimates a
temperature of another food. When both of the detected and estimated
temperatures are judged by the comparison means lower than the set-temperature,

30 the heat source is turned on. When either one of the two temperatures is judged



e

30 the heat source is turned on. Wen either one of the two tenperatures
I's judged hi gher than the set-tenperature, the heat source is turned
~of f. At the nonent when both the detected and estimted tenperatures are
j udged hi gher than the set- tenperaturg, the control neans controls the
heat source so that all the controls may end in a specified tinme. 5
The tenperature estimating neans anong others is preferably determ ned by

neur o- t echigbepthandhe set-iemneratyee the heatisourrelisBirsed effid Adtibe apgment valaenur acy
f ti ' t t ' d. Th ' heat i net hod
oxpl ai nodbeioR® BREPEH<aid, SstaRtl mrabeatiges ot gnded, Bighed dBencienn e
t t j ti f : b
oot pr col b, 8 Roffal eas St hoat SRES 80 U o8 b By 0 0°
and the tendbhi aspecifiedftichdie ot her place is estimated by the tenperature

estimating nmeans. The uniform heating can be achi eved by applying the sanme
conpard son netFhedtetpsrativpe estimatingmepoy emong othete is prefemally determuhedbst i ty of

foods uniformy,, the tg rature, estjmgting 15 ns has an esti nmafed

{ enpor at uRETOGPCNIONOE o bRtACR gh thppretical sanslys, and VERETER Gy AGUERGK Pha

heater. Thi | O PR ts the estimted tenperature by
SfinSihd £ BetabltR thn 80 aBivE

using the “a correct estimted tenperature can

be obtained. Aphed unibiiht hedthty Fhéthad | dxplaihed AGe Giiplss RRAt tethpdPature

uni formy, and the accuracy of unifornmity is substantially inproved. 20
El ectric gepeehionofmeangh tbgetﬁelerm,thi theprtefnperdiine (estithatingt meanisn\eemt tlom,

tne. Lot FEBDGBHEP of the o daUBh apofin PrIFEs SUETAIRA, it lecith by the '~ 0
The ol ur ol PyaptF QEREA0F meahe, did GE A Beraun 1T i AR, (AED sRpilelod BPCS

t her eby dﬂseswﬁgadtmaéstﬁﬁﬂﬁﬁgqaéaﬁsr oMt Ahi#sien Hedbinghin ben@dicvedr gy of the

foods fill the bag. This phenonenon encourages the tenperature shift froma
hi gher t eapelywigithe sping compatisiremethedrdeseriliedan bisgyabovhe pl ural foods are

recomended g, i BPRSS 4B RleaBE SR ot i Bt Lt R o

15 means has an estimated temperature correcting function which is incorporated into
the cooking heater. This correcting function corrects the estimated temperature by
using the detected temperature, whereby a correct estimated temperature can be
obtained. As a result, the plurality of foods can be heated up uniformly, and the
accuracy of uniformity is substantially improved.

20 Electric power of high frequency is preferably used in this invention, thereby
the structure can remarkably produce the above effects. When using the electric
power of high frequency in the above structure, the temperature in the chamber is, in

general, :
mm that of the foods. The plurality of foods are preferably recommended to
25 put into one bag, thereby dissipated heat and steam from a place of higher
temperature of the foods fill the bag. This phenomenon encourages the temperature
shift from a higher temperature place to the lower in the bag. The plural foods are
recommmended to be wrapped up or sandwiched with a heat conductive material,
whereby heat from a higher temperature place may shift to a lower temperature
30 plgce.



“whereby heat from a higher tenperature place may shift to a | ower

t enperature 30 pl ace. 6 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
-.bl ock diagram depicting a systemstructure of the first uniform
heating-method for a plurality of foodg according to this invention. 5

Fig. 2 is a flowhart depicting an operation of an enbodi nrent of the

uni form heating-nmethod shown in Fig. 1. Fig. 3 is a sinple diagram
depicting a structure of a cooking heater using a high frequency for the
uni f or m heati ng- net hod_shown in Fi 1. F| . 4 |s a bl ock di agram depicting
a system structure of BRIBHHYES GBH%&IQ WINGS

uni form heat i tho urali of f od ac ord to thi
i nvention. Fi 3‘9 g’l?q?‘o ﬁ%‘? ‘@ }9&%8 ﬁﬁ%““’sf _
-;n;;g; g}m%re O?&aﬁ%\ﬁﬁﬂ}t& nﬁb% rrcé(r’lli(ﬂl ttﬁ‘(‘aé sec&%ﬁmk dragram depieting

uni f osm heat i Mg, Rishofowehartdépictin ah Ypériatibn of 6n 2eskdithét ofehé biniorks-

invention. Fig. 7 is a flowhart depicting an operation of heating nethod
shown in lreajmganeﬂtndshQNnmE‘lgﬂrrpl e di agram depi cting an enbodi ment where a

hi gh-f requenc heat sopurce_is enpl oyed and foods are put jnto a bag
seal ed. Fig. éﬁg@&%ﬁwﬂﬂ@‘h@ Wﬂ? RIEPNE A sty ﬁ%!’r&f" At using a

hi gh-freg!ﬁ%p% ugr}g ef?pﬁ%turﬁ%%%k&§m§agﬂo@?ﬂ}/g%\dfs are sandw ched by a

heat condu r Spec I'ew of a conventi onal

hi gh-f r equenc wihepi altflockaiRgdag epic Wsﬁ%@b%@ﬁdﬁb&t@&@m ON
25 Fig. Is a block diagram depicting a structure of the cooking

heat 0 endeoonyd ugfarheheatlﬂgamethuddbr apluralityed fdods aecopding &d thig/ingénticonds. An

| nput means 8 |s e g keybo rd .push buttons, or a dial for inputting a
set - t enper at udg ighing an epegetion: of the yptorm-be thed

det ecti OnSMI%g.'zf e.g. a
Fig. 6 is a block diagram depicting a system structure of ancther embodiment
of the second uniform-heating-method for a plurality of foods according to this
15  invention.
Fig. 7is a flowchart depicting an operation of heaﬁng method shown in Fig. 6.
Fig. 8 is a simple diagram depicting an embodiment where a high-frequency-
heat source is employed and foods are put into a bag sealed.
Fig. 9 is a simple diagram depicting an embodiment where a high-frequency-
20  heat source is employed and foods are sandwiched by a heat conducting material.
Fig. 10 is a perspective view of a conventional high-frequency-heating-

apparatus.

EXEMPLARY EMBODIMENTS OF THE INVENTION
25 Fig. 1 is a block diagram depicting a structure of the cooking heater embodying
the uniform-heating-method for a plurality of foods. An input means 8 is e.g. a
keyboard, push buttons, or a dial for inputting a set-temperature, a proper
temperature to be heated up. A temperature detection means 9 is eg a
thermometer for detecting a temperature of foods. A thermocouple or thermistor is
30 used as the temperature detection means. One or more kinds of temperature



“thernoneter for detecting a tenperature of foods. A thernocouple or
thermstor is 30 used as the tenperature detection neans. One or nore
-kinds of tenperature 7 detection neans are disposed at a plurality of -
pl aces in order to detect sinultaneouskhy the tenperatures thereof A
conpari son nmeans 10 conpares the set-tenperature inputted by the inputting
nmeans 8 wth the detected tenperatures detected by the tenperature

det ect i ondetection @eausaretdidposednatta plupdlity af plagesdh order tol detect simultaneously
tenperatures sequentially, then examne themwth the set-tenperature with

regard tothe temussatawey thereaf s Aospmpaaisen mepnsnid eqpapaies thg, sptdemperature, o

reane. 11, PRESE b e AR bl oL 15G Rehd Sen BB b By PR O
means 10 fenidshitive OBetBtid mbdiss ?Saén&odékéé‘i:o Q" Pvrality foFr Bid CRtdchs

wi t hout unevenness i s achieved. lg. 2'is the flowchart

det ai 18 ngteniperapresddqaontidlly; thepekantne bitem svitlOthe\dbbtenperatvera withgregard
started, two_paraneter [ "‘are initialized fjrst of ,.all (step 12.)

n LU d mio
Then, a t@npigrgegmall @f&}@bec{%’gaefbjynﬁh%wmpwm@ﬁ%ttm EOTHRRSON BRAREans
St 13. he,det ect ed. & t [ d,whth th t
(Step 14, 10 SR ErBRbl oAl BERE B e SR B St a1 ThEBRGEE
set -t enpepRhHs 41 reffvas AR ¢ RA Trdie ThS crBparisbn BIBMES 10 BS 11BN o0 the Ni Ng
of f the heat source to the control neans 11 (Step 15.) Then the paraneters

"i" and "héatsoercewhemby dnifyrm-heating withbepuridvennebs i¥achi®@edSt ep 14, when t he

set-tenperature i s, hjgher than the detected, tenperature, the paraneter "i"
only & increa%sdzwhqﬂewﬁ@rtéa@mameppnamni@mpmﬁomm@axﬁaﬁhmn i s

d with the . nunber _of .e_det ect 8.
20" vnertie e i Sefledt e BorgPleteed A T Tt DR BN B 1T o)
returns 1 eheh Shenperdiudd fdetdchedi® the irstHBmperdt hith&ms\(BRp 130)e

conpari sons of all" the detected t'enperature wth the set- tenperature are

conpl et edThe ldeteptxlateniperatiyd is onsgired edthitiet dettemperasureQStep 14pt Whdrep 19.)
When "j" i ", 1n other words, all the detected ter’%gratures are | ower

n 0
than 25 Ithserfiebg@d tesnpraptire ie highpe thandgihe sebtemperatue, SR COMPAFIS MEBYY ce | s
SNt 19 ot 16 oGO iR bt S8R Rickoras o Bl Bnddl héat PERS 1Y o7 2

speci

Then the parameters “i" and ‘5" are increased by 1 (one) (Step 16 and 17) On Step
14, when the set-temperature is higher than the detected temperature, the
. parameter “i" only is increased by 1 (one) (Step 17.) At this point, the parameter "
is compared with the total number of temperature detection means 9 (Step 18.)
20  When the total number is greater than the parameter, the operation returns to Step
13 in order to detect the next temperature. |

When the comparisons of all the detected temperature with the set-
temperature are completed, the parameter " is checked whether it is “0" or not (Step
19) When “"is “0", in other words, all the detected femperatures are lower than

25 the set-temperature, the signal of turning on the heat source is sent to the control
| means 11 (Step 20.) Then Step 12 is repeated after a specified interval. When 5" is
not equal to “0", §" is compared with “i" (Step 21) When “§" is not equal to 4", it
means that some of the detected temperatures are lower and the other detected
temperatures are higher than the set-temperature, in other words, the heat source is
30 turned off During this turn-off period, heat is shifted from the place of the higher



-

';lot equal to "0", "j" is conpared with "i" (Step 21.) Wen "j" is not

equal to "j",it means that sone of the detected tenperatures are | ower and

vt he other detected tenperatures are higher than the set-tenperature, in

other words, the heat source is 30 tgrned off. During this turn-off
period, heat is shifted fromthe place of the higher tenperature than
the set-tenperature to the place of the |Iower tenperature. During the
cour se oftempeeaturd echannher attrbempefatire or thee plaee adfuthe fdvweretdmeparatael ower
than the set-tepperature, or the tenperature qof |ower tenperature place
becones hPYFBg the saursyeof dime,; theplempeyaiaire of highe temperatiursplagenbasamaesn

T T N
exceed t Ngosibs HESMREtRAN the sé\:’-‘!%niﬂ%?atﬁ?@t ﬁfﬂﬁﬁ@aéestﬁé o&éf tidnN€

. h-
foods are supposed to be heated dp uniformy on Step 21; owever, the
J

heat i g | fom@tpp 22 &rrepédted aftesasome ivitervabl (Step 22) when "j" becones equal
to "i". This is because sone 10 pl aces might still remain at tenperatures

| ower than t h®nSteptZdnwheniilisequahty ‘¥, Yanernsithat albthealetected-teppeyatiumesd by
keeping the set-tenperature in th ourse of tinme. Fig. I§ a,sinple

di agram o’@ﬁ??%f&ﬁgs%%e@ﬂﬁ%%@do t REAY SOUYE 18 th‘é‘%“é{?fgngzue ofémksnalfene case
of enpl oy} ' . r tyuet ur in Fig.
3 1 o oug iR todbe bEAEN BNy B Sty 21! fifuerEi B ML oG ",
enpl oys aaftdrghsdme ttitervay (Step eRpiben 28 becdnivs @ﬁxal BN Utas id hecbset pifRer at ur e
detection means 9 neasures a tenperature_at the center of the biggest food,

and dfot hplacesemightsstil semaincat tesepesatures ovir than heeset-tempdratire, and @ net hod

consi der JESHEHAAR o0 490 Ree! BrkeEpef e sterper T iy eSS S, heat
, dth . . .l Eﬁﬁiﬁé .

xgcofgi ngl ;, S:-I?é?ﬁ% féﬁﬁ’é?g]%gr esq%pl k Egtsagl WO pol Irﬁ éﬂggﬁggégﬁ%e?ée{%tg&

- appr oxi magetHodrinehatetseesf evhplbfieghi BighSreqigficy a8 Heabbourbs P sthridtdireof

foods to be heated up can be nonitored. Therefore, the uniformheating can

be achi evéwwayindEiged s rapghbethecsape as that shownin Fig It howpesrna beat soaresi ni mum
roand® arepPYS o PR ARR geneon P diital (HBuPUIBRTASE deTRRtenT
accuracy Qdtedtin’ Medhd 93nbAirksS ol (RR{R¥AYre at the center of the biggest food, and
another detects a surface temperature of the smallest food. This method takes the
general characteristics of high-frequency-heating into consideration, i.e. the center of
a big food is the hardest place to heat up, and the surface of a small food is the easiest
20 to heat up. Accordingly, if the temperatures of these two points can be detected,
approximate temperatures of the highest and lowest of the plurality of foods to be
heated up can be monitored. Therefore, the uniform-heating ean be achieved by
detecting the temperatures of these two points at a minimum. The plurality of
temperature detection means 9 consists of minimum two means, and if temperatures
25  at more places could be detected, an accuracy of uniform-heating is improved.
Regarding the temperature detection means 9, a probe sensor 24 as shown at
the center in Fig. 3 and a non-contact thermometer 25 as shown at the right in Fig. 3
can be used together. Through the structure shown in Fig. 3, the temperatures of
each place can be precisely detected. Since a thermistor or a thermocouple is
30 incorporated into the tip of the probe sensor, a temperature of any place of a food can



" Regarding the tenperature detection neans 9, a probe sensor 24 as shown at
the center in Fig. 3 and a non-contact thernoneter 25 as shown at the right
.In Fig. 3 can be used together. Through the structure shown in Fig. 3, the

tenperatures of each place can be precgpely detected. Since a therm stor or
a thernmocouple is 30 incorporated intd the tip of the probe sensor, a

tenperature of any place of a food can 9 be detected by just inserting
the probehs QlasRted B %'Ojlgf' el YObETIERER it PiHaY {084, OA! tie¥momdieF S al so
can be used as the tenperature detection neans. When using the therm stor

or a-t heranplwhtgaophmdgﬁmm caoy behesedwas fthe Hemipeptture deum‘omynetmt
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know g | féigé dﬁ@%’ﬁflﬂgﬂ'ﬁ%qﬁénéyhe f @0gherhBmeter empl wﬁlﬂﬁhﬁdafabt el agram
depicting a hardware Structure of Enbodi nent 2 e uni form heating of a
pluralityusdd dsdhdnon«:onﬁadtti‘grmmwr§5lwiuelmtmpysagimt mentef hnnwmgddimbt i on
means 9 and the contr, means 11 are the me those shown in Fig.,

accor di ngiejuReyatue s Bi tlt obeuching the tfoedy ieweverAht icapoet kews ars lnagr a
function of input set-tenperature and the informati on about a
plurali typ‘egﬁl 0¢ réof@be? dZ tenperature estinmati ng means 27 estimtes the
rai sed tenperatures of the foods based on the actual heating applied
thereto since the heating is started. Fig. 5is a flowhart depicting a
practical operBgidis a)bloekdmgpanicbpmtinganharﬂ&rarﬁsﬂmd:tum oiEEmbodimene2 fiy " i S

initialized (Step 29.). Then th tected errpe ture by the tenperature
det ect i ontheeayaaform sheating. of, a wx@,ﬁ e r ©d thip t mvenfions ot The o

t t St \Wh { t h t.h th
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(Step 33) ater t at tenperature estimation i s conducte (Step 34.)

V\hen t he ﬁmcnbﬁnfmpatun@ set-thmpbeturearid the itfbrmatien abertaiplaralitpuffsoddl r ect | y

to Stesp 34 (tenperature estimation.)
1 A temperature estimating means 27 estimates the raised temperatures of the foods

based on the actual heating applied thereto since the heating is started.

Fig. 5 is a flowchart depicting a practit:al operation of a cpmparison means 28.
First, the parameter "j" is initialized (Step 29.) Then the detected temperature by
the temperature detection means 9 are taken in (Step 30) and com_pared with the set-

20 temperature (Step 31.) When the detected temperature is higher than the set-
temperature, the signal of turning off the output is sent to the control means 11 (Step
32.) Then the parameter “j" is set to be equal to “1" (Step 33), after that temperature
estimation is conducted (Step 34) When the set-temperature is higher in Step 31,
the operation moves directly to Step 34 (temperature estimation.)

25 The temperature estimation is conducted at one or more predetermined places.
Another available method to determine the places for the temperature estimation is
to select automatically.the hardest or easiest place to heat up from the inplitbed
information about the foods. When the temperature is estimated, it is compared
with the set-temperature (Step 35) When the estimated temperature is higher

30  than the set-temperature, the signal of turning off the heating output is sent to the



" 25 The tenperature estimation is conducted at one or nore
predeterm ned pl aces. Another avail able nethod to determ ne the places for
-the tenperature estimation is to select automatically. the hardest or

easi est place to heat up fromthe inpuged information about the foods.
When the tenperature Is estimated, it 1I's conpared with the set-tenperature
(Step 35.) When the estimated tenperature is higher 30 than the

set - t enpecontrsl meahnb €Step $6I! ’ﬁientﬂhemeﬁei"jt'ksesehe@beemambg& " Step8W to
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to "3", the operation returns to Step 29 after a sone interval and repeats

t he s‘ltﬂepstemwem%are igher t}lan ithe @qtz‘arnpe@attse Whem ébe partpmefer ésrpblet ed
after 15 “ g hi s, st n cernt i,od (Step 41.) The nupber of
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ot her t enfjeisahot €guad fto BY) ethe PpattbnRyuide 6 Btep @ £ferby stine ihRsFPdr &idir
estimating nmeans 27. Fig. 5 shows an exanp le of estimating a tenperature at

only one {ﬂP&&@ thﬁ@mﬁéhemﬂﬁ%l‘ n(YWhen ‘Gois qsllual:@s“%fthahﬁ%m sroompdeted eflemare to
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The number of temperature detection means 9 can be reduced by employing
the temperature estimating means 27. The temperature of the most important
place may only be detected firsthand by the temperature detection meahs 9, and the

20  other temperatures of other places may be controlled by the temperature estimating
means 27. Fig. 5 shows an éxample of estimating a temperature at only one place;
however, the number of places of which temperatures are to be estimated may be
increased, and then the uniform-heating can be achieved by using an approximately
same comparison means as described above.

25 The temperature of the food placed at the farthest place from the heat source is
_detecbed by the temperature detection means 9 firsthand, and the temperature of the
food placed at the nearest place to the heat source is estimated by the temperature
estimating means 27. These two means thus used appropriately, whereby the
components for temperature detecting can be moved away from a possible hot-place

30 near to the heat source. Considering a response speed of the temperature detector,

i



sanme conpari son neans as descri bed above. 25 The tenperature of the
food placed at the farthest place fromithe heat source is detected by the
vt enperature detection nmeans 9 firsthand, and the tenperature of the food
pl aced at the nearest place to the heajjsource is estinmated by the
tenperature estinmating neans 27. These two neans thus used appropriately,
wher eby the conponents for tenperature detecting can ‘be noved away from a
possi bl e itdtadobetiter BRasureanmdderatbehhngd irs temperati@eonwhibdr isrexpacted sphanse

speed of the tenperature detector, it had better_ neasure a npderate
change i nP MWSP%M%WW@WEHH%@PS%W ?lﬂ@t heat

source, b r - a place close to the heat source is
expect ed %@&f@gﬁg@%@y&%ﬁ%{ﬂﬁr exanple is introduced: a tenperature of
the bi ggest f opsbthér d@hflé RdnB¥diced: éﬂﬁ‘né&ﬁﬁﬁé of theDiglRbembd i%r&e@:ﬁélﬁb,sﬁ’ on-

the other hand, a ténperature of the snallest food is estimated by the
t enperfat uthe teatpersturedetortiomsmaans 9, ontthe stleedend; dtemporptra ofithe smdlestat el y
rai sed had hetter_ al sg be neasured by the hardware, nanely, the tenperature

det ect i onfopd desestimaipd b §he; temsperaburey petimatipg Jueansg 2¢anlbdhisxenser e 10

_In order to. i ove the cur ac f,the tegperature estimat, n ans 27,
e f ol | olFPRPTRBITR RORErakY BipeH clperi=E Skt bt | HEArod Horis SPEERy o o

factors sﬂ% ' e%é{?ﬁ% ' g}&m Eﬁ&g Qﬁ‘ﬂ:'fg si ze,

wei ght an shgrbgﬁ% .aﬁée&?‘g%&%, oggl?f}%}l&g‘?%ﬁ%b?(% ' the e Ia?r?%er,

envi r onnegdrebe &apedat ure, air current speed in the chanber, and dispersion

of foods and output of power supply. The 15 accuracy of tenperature
esti ki on dedormrdenstie improvedihe aspoaey oftbe demperatutecestimasing means 27, the

consi derati.on. Consider.ing all the . factors is inpractical becaysg jt nakes
Cona b onlbging Sthod i Msdncein dien SERUITE & B, RYor cpgiots

i nfl uenci E&Eﬁﬁﬁ’@d | ' gﬁitbﬁrﬁg ' s Al L ﬁﬁ% m t he
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f oods, anthd foeds, loeatied of the dediin thdéhabber, @harvhaientADtbmpbRgusehe eiidnt act or s

anmong them shoul d be taken into consideration. This may be a practical
net hod. Fereedean; thechamher, amd disparsiep pf foods) and cuteut efapawerrawsbst e or

' TPropg N gaécr&%acy of temperature estimation depends on how many above factors can be taken

into consideration. Considering all the factors is impractical because it makes
conditions and operation complicated. 'Therefore, two or more factors influencing

the temperature estimation substantially are selected from the factors including,
heaﬁﬁg output, type of foods, weight and shape of foods, and location of foods in the

20 chamber. Only the selected factors among them should be taken into consideration.

| This may be a practical method.

Fig. 6 is a block diagram depicting another hardware system for improving the

accuracy of temperature estimation. In addition to what is shown in Fig. 4, a
tempemtmeesﬁmaﬁon—mﬁecﬁhg function 42 is incorporated into the temperature

25 estimating means 27. This correcting function 42 corrects an estimated
temperature by using a detected temperature gained by the temperature detection
means 9. As described in the paragraph above, it is necessary to consider various
factors to estimate temperatures; however, it is impossible to verify how accurately

the temperatures are estimated with regard to actual temperatures in each heating

30 process. The system shown in F1g 6, therefore, compensates the estimation

i



"accuracy of tenperature estimation. In addition to what is shown in Fig. 4,
a tenperature-estimation-correcting function 42 is incorporated into the

<4 enperature 25 estimating neans 27. This correcting function 42 corrects
an estimated tenperature by using a d cted tenperature gained by the
tenperature detection neans 9. As described in the paragraph above, it is
necessary to consider various factors to estinate tenperatures; however, it
i's* i nMPOs sichicy Cesti@isté Ythé empaatiird byl Wsihg thd &W estiating sidalB27d Wi th
regard to actual tenperatures in each heating 30 process. The system
shown i n dfithe place ofwhishdemperatuyecis seaasvrad-acteallyl hynthedampe oy :
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nmeasured val ue at a neasuring point, other estimted tenperatures are

j udged alestimated terhperatures are judged Bisodewert tham therestudl temperatueet e Then
tenperatures are corrected to higher ones. Fig. 7 is a flowhart depicting

the practfbesptimatrddemperajures arg w ON8& in the above case. The
process flow ' ' ok S S ' ' i & 5.
Cni'y the di 11 S0 Balohelant Qebityig HREbraB AR pfttef of BifiodribohBycarkid,

t enper at lihghé abeve didd. | The gaRessdwe Ehden il Big, 74s alrh&iReMaldd Rplatned iaP 34.
The correction is actually processed as explained above in Step 44. Nanely,

esti 18t e Fige & erfPalyather difterenthpoipt dscthat avipiredess efer=tiing ars estimateded by
the tenperature detecti .nmegns. 9, and.conpare the estinmatjon with_the
det ect ed EHSEING, (Fepy J# paded afipr extimgting 2 @ﬁ%%ﬂ@é&%ﬁﬁlur based

on the co ri: t | QUS . Si4d9 far. .t

quant i zat%sg%c%&%o#ﬁg%ipo“ﬁ,% g%élﬁig eﬁ%ﬁ%@%%ﬁ%&%e%ﬁ% e%{xmg?%ﬁef erence
bet ween cfipaifird SFHRs Plateest whichUghijratukaid Sacdbutddeby AP IbMPerature
tenperatures. It was already discussed that various factors should be taken

into 20 detestiondeeans andreonyparerthe estimatiopewish the detetioddemperagurepthend of
estl q%t ! Oc%n'*e%t other estimated temperatures based on the _comparison result. Various

fond

methods can be suggested for the quantization of correction, such as using an
absolute value of a difference between compared temperatures, or using a ratio of the
compared temperatures.
It was already dlscussed that various factors should be taken into -
20 consideration in estimating temperatures; however, a method of estimation is
another issue. Estimation methods in the heating process may be suggested as
follows: estimation calculated theoretically based on various conditions, estimation
based on the same kinds of experimental data collected, etc. These methods are
impractical because of calculation time and stored data volume. One of the
25 embodiments of this invention employs " neuro-technology through which
temperatures can be estimated accurately and easily with small data volume. The
neuro-technology employs an idea of neural network which is devised on the model of
operation of a human brain, and can deal systematically with various data which are
hard to formulate. Experimental data and data gained through theoretical analysis
30 can be used by this neuro-’oechﬂology.



“anot her i ssue. Estimation nethods in the heating process may be suggested
as follows: estimation calculated theoretically based on vari ous

".condi tions, estimation based on the sanme kinds of experinental data
collected, etc. These nethods are inprggtical because of calculation tine
and stored data volune. One of the 25 enbodi nents of this invention

enpl oys neuro-technol ogy through which tenperatures can be estinmated

accur at el y andndhi Emboditdent 2ph higlafraqueaicy-beatiiig amoag othdre isymeformpd ®npl oys
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‘ 15 temperatures can be effectively heated up.

Fig. 9 depicts a structure using a high-frequency as a heat source, wherein a
plui‘ality of foods are placed betﬁeen heat conductive materials. A heat conductive
materials 46 moves the heat from higher temperature places to lower temperature
places. The heat conductive material thus must contact closely to foods, and not to

20  generate so much heat due to a high frequency. For example, a cloth impregnated
with salad oil or a mat made from a bag filled with oil is used. This structure
transfer the heat from the higher temperature places to the lower temperature places
effectively, although the high frequency heating does not raise the temperature so
much in the chamber. As a resulf, the uniform heating on a phurality of foods can be

25  realized.

INDUSTRIAL APPLICABILITY
According to the above explained heating methods and cooking heaters of this
invention, a plurality of foods can be heated uniformly. To be more specific, a
30 plurality of temperature detection means are used for detecting a temperature of a



“places. The heat conductive material thus nust contact closely to foods,
and not to 20 generate so nuch heat due to a high frequency. For exanple, .
<a cloth inpregnated with salad oil or a mat nade froma bag filled with oil
is used. This structure transfer the hgat fromthe higher tenperature

pl aces to the | ower tenperature places effectively, although the high
frequency heating does not raise the tenperature so nmuch in the chanber. As
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t he heat sour enperatures are conpared with a
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The uni form heating of a plurality of foods can be thus achieved. 5
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The abovehsktidsifa fadility6f Rl tad beatifl reslizelli Mted to a specific heat
source, but a high-frequency-heating can be used too: the
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heati ng; however. this problemis solved by devising-the structure of
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tenperature estimating neans, an estimation accuracy can be
heating structure which promotes heat-moving from a higher-temperature-place to a

15 lower-temperature-place. The heat source employing the high-frequency, among
others, can realize excellent uniform heating.

When using the temperature estimating means, an estimation accuracy can be
improved by increasing a number of factors of heating and foods to be considered, or
by correcting an estimated temperature with a measured temperature gained by the

20 temperature detection means or by applying neuro-t‘fechnology. Temperature
controlling in the uniform heating can be remarkably simplified through this
structure.
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"inproved by increasing a number of factors of heating and foods to be
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turning on the heating output of said source based on the control of said
control means, when all of said plurality of detected temperatures are lower than said
predetermined set-temperature,
turning off the heating output of said heat source based on the control of
said control means, when at least one of said plurality of detected temperatures is
higher than said predetermined set-temperature, and
_ terminating all controls of said control means, in a specified time after all
of said plurality of detected temperatures exceed said predetermined set-

temperature,

2. The method of claim 1, wherein at least one of said plurality of
temperature detection means detects a temperature of a first food of the plurality of
foods, said first food being placed farthest from said heat source, and at least another
one of said plurality of temperature detection means detects a temperature of a
second food of the plurality of foods, said second food being placed nearest to said heat

source.

3. The method of claim 1, wherein at least one of said plurality of
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“one of said plurality of tenperature detection neans detects a tenperature
of a second food of the plurality of foods, said seconﬂmmm m ed
~nearest to said heat source. 30 3. The netho II lmmn ’m
wherein at | east one of said pluralityqef 16 tenperatur®e det dctison*neans
detects a tenperature of a biggest food of the plurality of foods, and at

| east anot her one of said plurality of tenperature detection neans detects
a t enper atemiperafura dstsetibe fieahs deteots d fempeiratiuaé of ¥ bipigedtdostbof the phinelityet hod

of claim3, wherein the ten%?rature of said_bi%~ est food 5 s represented
by a t enpelfeeds; andtatdeassranstherrmecaffsaidaplirality of demperaturecdetectionemenas | est

food is represented by at erature.on.the surface thereof. 5. The nethod
of claim%® &Qgﬁrﬂﬁe‘ﬁ‘ egfgt Sﬁ#"’@ﬁﬂ;&eﬁ‘gﬂgﬁ? oogls- t enperat ure detection
means s a contacll NenaeHstbd ofiins, WhBRlin BDLNHerftie Bf said biledd Mdiral ity
of tenperature det ectq:h%n rreangﬂlgs a hon-contact grsensors. 6. e nmet hod of

clai ms, shrpeésented By eotenfsdritige SRS 6éntes thdredf antl ﬂh@&eﬁffpe?aﬂxf@bﬁd@um e
and a therm stor, and said non-contacting sensor is an infrared radiation
sensor. 18mallestiicodrie representedyza taniperatvae on thesurthdadheresburce is el ectric
power of a high frequency. 8. A nethod of heating a plurality of foods
uni formy conprising the 20 steps of: providing a cooking heater

appar atus havi ng aghe Whod Q:Eaiﬂf t] [ . : P nput
means for inputti ng' i Er%’?lgr%ﬁrrat|,on°ffa ou ihw&gﬂe%é%t%g%f&*o%%%ﬂﬁg%aalﬁg&

i nfor mat i nperdnde detectioMpians iy £ cortattdiPeneén bad delest ansthePansoffsaid
detecting a tenperature of at |east one of said plurality of foods, a 25

t enpekit uphraliyiottemperatirgdetecbon meannind ep-eondagiingsgneire of at | east

anot her one of said plurality of foods, a conparison neans for conparing a
detected tenperature detected by said tenperature detection neans and an

estimated tenperalgir §he method of claim 5, wherein said contacting sensor is at least one

of a thermocouple and a thermistor, and said non-contacting sensor is an infrared

radiation sensor.
15
' 7. 'The method of claim 1, wherein said heat source is electric power of a
high frequency.
8. A method of heating a plurality of foods uniformly comprising the
20 stepsof: '

providing a cooking heater apparatus having a heat source for

heating a plurality of foods, an input means for inputting information about a
plurality of foods, heating information and a set-temperature, a temperature
detection means for detecting a temperature of at least one of said plurality of foods, a

25  temperature estimating means for estimating a temperature of at least another one
of said plurality of foods, a comparison means for comparing a detected temperature
detected by said temperature detection means and an estimated temperature
estimated by said temperature estimating means with a predetermined set-
temperature, and a control means for turning on and off an output of said heat source

30 depending on the comparison result gained by said comparison means,



“estimated by said tenperature estimating neans with a predeternined set-
tenperature, and a control neans for turning on and off an output of said
*.heat source 30 dependi ng on the conparison result gained by said
conpari son neans, 17 detecting a tefperature of at |east one of said
plurality of foods by said tenperature detection neans, estimating a
tenperature of at |east another one of said plurality of foods by said
tenperature estimati ndeto@ings temperature of at least one ofmaidplurality sffoddsist ect ed
tenperature and estimated tenperature with said set-tenperature by said
conpar i sospiféemperaturerde ﬁﬂg‘l@nmﬂﬁ@s@ut put of sal d heat source based on a
control of said control ns Wnen b éect d te ?L@tli nd t he
esjimted tenperature %ﬁ‘B e— W S

t ur ni ng ofhdd gﬁﬁﬁu Bburs Hﬁﬁ ce based on the control of said
control neans en onge ? t he det egte tenperature and the estinmated
tenperat ure i s hi gher comparig eaidedetécted eeraperaturcanid estimated!teipepdture

controls of said control nmeans in a specified time after both the detected
t enper at ummmpenmmmade the set- 15 terrperature.

9. The nmethod of claim8, wherein sajd,tepperature _detection ne detects
a tenperature of a le'é'{‘m?%%‘H Pﬁoﬁﬁa&‘;{g q\ttsyumehaggcggnascgpgo S84 f ood
bei ng pl a t astd mating
means 20 &qﬂ“{l?ﬁnéa%}g g‘gr?f)ledrﬂgtd&%Le %%ﬁség%tgg%g? % sal g%d{ﬁrp Ity of

f oods, sagﬁmﬁ@@ﬂﬁﬂﬁh@@emhq@r@uwed nearest to the heat source. 10. The
nmet hod of claim8, wherein said tenperature detection neans detects a

tenpektat ure of a bi ggbaming)off the output of|saidhheat sovkcef basgd omathe eontugl o6

terrperature estimati ng nmegns esti s ,a tenperature of S Ilest fpod of
sai d pl ur 8l gooirol 1198 1 PR ﬁwoéefsﬁtegpmw% rﬁﬂaaﬁs ted

ténper at ugg, SbhiBtd ﬁ%hm the set-temperature, and
terminating all controls of said control means in a specified time
after both the detected temperature aﬁd the estimated temperature exceed the set-
15 temperature. |

9. The method of claim 8 wherein said temperature detection means
detects a temperature of a first food of said plurality of foods, said first food being
placed farthest from the heat source, and said temperature estimating means

20 estimates a temperature of a second food of said plurality of foods, said second food
being placed nearest to the heat source.

10. The method of claim 8, wherein said temperature detection means

detects a temperature of a biggest food of said plurality of foods, and said

25 temperature estimating means estimates a temperature of a smallest food of said
plurality of foods. |

11. The method of claim 8, wherein said temperature estimating means
estimates the estimated temperature by considering at least two factors selected from
30 the group consisting of a heating output, kind of foods, weight of food, shape of food,



‘estimates the estimated tenperature by considering at | east two factors
selected from30 the group consisting of a heating output, kind of foods,
-ywei ght of food, shape of food, 18 and | ocati on _of food.--12.—The et hod
of claim8, wherein said tenperature ef%i mati ng nmeans enplo
neur o-t echnol ogy based on at | east one 0f experi rren&ﬂ“ﬁﬁ“@iﬂ“&lﬂm“
theoretical analysis data. 13. The nethod of claim H «Neat
sour ce cogid icesSorfoffbah frequency el ectric power. 107 14. A
met hod of heating a plurality of foods uniformy conprising the steps of:

provi di ng a cooki ng heater apparatus having a heat source for heating a
plurality of foods, an input neans for _inputting information about a

plurality of foode H&wmeldodef elaia S whersia salddemperatpes eptimatingymeans
tenperature detection neans, for, 15 detect i at erature, o t_ |l gast
one of - saPRPPR A Pego s BlgaY. bR comctto ek a8, i ERTEREN ey el
est i ma | NgheBrdtRAPSAAVSHE 8at@f at | east another one of said plurality of
foods, an estimated tenperature correcting neans for correcting said
estimated tenperature based on a detected tenperature detected by said
tenperature detection _nmeans, a conparison neans for conparing, sai d detected
20 tenperature bi3-sallke mehhns ofickuim 8w W@ﬁmdéeﬁ%sawmnﬁ%%i&h
estimated.te eratuge corrected by said estimated tenperature correcting
means vvitﬁ’e% & SHOYEE set-tenperature, and a control neans for turning
- on and off an output of said heat source depending on the conparison result
gai ned by said conparison neans, 25 detecting a tenperature of
at | ekt one of 94di d Hmethoéd of hedting adidutylitg af doode nmifbaniy eonmiatiwng ithe
means, estimating a corrected estinmated tenperature of at |east another one
of said pﬁfﬁpﬁpﬁty of foods by said tenperature estinmating neans and said

estimated tenperat %{'0%1(%91{; %%881'{1?18 hester %\pparatus having a heat source for heating a

plurality of foods, an input means for inputting information about a plurality of foods,
heating information and a set-temperature, a temperature detection means for
15  detecting a temperature of at least one of said plurality of foods, a' temperature
estimating ineans for estimating a temperature of at least another one of said
plurality of foods, an estimated temperature correcting means for correcting said
estimated temperature based on a detected temperature detected by said
temperature detection means, a comparison means for comparing said detected
20 temperature by said temperature detection means and a corrected estimated
temperature corrected by said estimated temperature correcting means with a
predetermined set-temperature, and a control means for turning on and off an output
of said heat source depending on the comparison result gained by said comparison
means,
25 detecting a temperature of at least one of said plurality of foods by said
temperature detection means, |
estimating a correcied estimated temperature of at least another one of
said plurality of foods by said temperature estimating means and said estimated
temperature oofrecting means, |

30 comparing said detected temperature and said corrected estimated

P



30 conparing said detected tenperature -and-sai-d-corrected—
esti mat ed 19 tenperature with the set-tenperature bfi sai ari so

id co n
.eans, turning on the output of said heat source baseii E mllf '”“I sai d
control neans when both the detected tﬁ erature and ’ . :
estimated tenperature are |lower than t set-tenperature, 5

turning off the output of said heat source based on the control of said :
control mpsgerahiae vitlethe set-Renstohfib B shidBBfipakistemaads,t he corrected
estimated tenperature is higher than the set-tenperature, termnating all
controls of said cotirnig omdhs outpuk of saitl heatcsonrcechased em & cobtrolhef sted ect ed

tenperature and the cqQrrected estimated tenperatur xceed the 10
set-tenpep.cmtz@eme&@ eb&tﬁhﬂwﬁ @qfe@@cgitﬁmml;a%%f ﬁﬁgépareﬁt@ fimated
estimating _nean | neyr o-t echnol based on at |east one of

experi mn%glp%gf%%%%ﬁbae’fﬂ&ﬁ&%ﬁﬁ??g? “data. 15 16. The nethod of claim
14, whprein said hegimfRpléfFf theOPUL SE8aid HahPEnlrtE€BARADN fleSohfrbEoPQiEr - 17.
The nethod of claim 14, wherein Said plurality of foods are put into 20

one bag, eontrarmedesatvheniometdfethbalptectl tehinserarirh ethdotheodomtentetldestmbetedi n
said plurality of foods are w apped or sandw ched by a heat-conductive
mat eri al , teAperabwreizhigher tham the set-temperatyge, A cooking heater appar at us

i si heat [ f t,i | | it f foods, . '
For i nput ti ng a et RrEpEP of E5nexi of Bt o sho e o8 Fepci R PR ARSR " roans
for det e?bbﬂﬂt&%&&é@%xﬁﬁéfﬁﬁ&e%dsﬂﬁb%ﬂle%aleb ihabld fepfisatud? exceed the

a conparison neans for conparing a plurality of detected
10  set-temperature.

15. The method of claim 14, wherein said temperature estimating means
employs a neuro-technology based on at least one of experimental data and
theoretical analysis data.

15

16. The method of claim 14, wherein said heat source comprises a high

frequency electric power.

17. The method of claim 14, wherein said plurality of foods are put into
20  one bag, and are heated in the bag.

18.. The method of claim 14, wherein said plurality of foods are wrapped
or sandwiched by a heat-conductive material, and are heated.

25 19. A coocking heater apparatus comprising:
a heat source for heating a plurality of foods,
an input means for inputting a set temperature,
a plurality of temperature detection means for detecting the
temperatures of said plurality of foods,

30 a comparison means for comparing a plurality of detected

i



'.:20 tenperatures by said tenperature detection rreansr'wi—{h—%p%eée%e{mmed
set- tenperature, and a control nmeans for turning on and off_an ou

1
-sai d heat source depending on the comparison result LHIIUE H“jz
- conparison means, 5 whepgin said co onpar es

said plurality of tenperatures detectel at intervals of a speC| ied tine
wWth said set-tenperature, when all of said plurality of detected

t enper at udify dp&hﬁnJeQVW shida berhPerafigt- QBRI bas With aUpRUétepthiried Setheat
source based on a control of said control neans is turned on, 10

when at | temperatiepandai d pI urality of detected tenperatures is higher than
t he set-tenperature, f sai.,d heat .squrce base t he control of
sai d control means |%°?’E]?‘ﬁ QWP%W&WSP@%P?WQH}?@P?WH me
when al | ﬁﬁﬂ |E¥ gz t he

set - terrperIe ure, Wﬁegéé’n oren 8@‘1&%‘3@&1@ W#%@gﬁe ended. 20. The

cooki rgy heater apparwhé®inp! ssiliaichm: Mehfé'aﬂsabmhﬁﬁ%fs QAR Oplubddity of
plurality of tenperature detection neans detects a tenperature of a first

foo(cji (r)]f thmnpémt\aiesdgtediedfabmtel,l'vamm@emﬁedﬁnmmnﬂ?smgsgﬂ-mltmérdm ,hest from
Cenperat ur e det oct | Bie M%é@?énﬁ” BnipeieiomecT s e JEPrribbe the ¢ he
our ce. - >poviniRius The UEHAN6t ool helf DR HARE o 8GR of o8 el o

of 25 ph;gagghga,rﬁéd(t,@rrperature detection neans detects a.tenperature of a
bi ggest food of the pl urallty of foods, and at | east another one of said
plural@ty of tenperw&nneatd%stmhewﬁsaﬂepiaraiﬂgeﬁdetadeddempeﬂtwes imhigher

smal | est food of the pl urallty of foods,. 22. The cooki ng heat er B?parat us

of clai m tkan thesestomperaturss thepuipul of s9id heatisquyse haged ey the s e

detecti Onoo”xﬁ:%oqsfne'ashs"%s u(}%&cﬁ”,'axﬂ sensor, and at | east
| after intervals of a specified time when all of said plurality of detected
temperatures exceed the set-temperature, all controls of said control means are
15 ended. -

20. The cooking heater apparatus of claim 19, wherein at leaét one of
said plurality of temperature detection means detects a temperature of a first food of
the plurality of foods, said first food being placed farthest from said heat source, and

20 at least another one of said plurality of temperature detection means detects a
temperature of a second food of the plurality of foods, said second food being placed

nearest to said heat source.

21. The cooking heater apparatus of claim 19, wherein at least one of

25  plurality of temperature detection means detects a temperature of a biggest food of

the plurality of foods, and at least ancther one of said plurality of temperature
detection means detects a temperature of a smallest food of the plurality of foods.

22. The cooking heater apparatus of claim 19, wherein at least one of
30 said plurality of temperature detection means is a contacting sensor, and at least

i



_‘,__anot her one of said plurality of tenperature detection neans is. a__
non-contacti ng sensor. 23. The cooki ng heater apparatus of claim 19,

- Wherein said heat source 5 is electric power of a 3 I ll

cooki ng heater apparatus conprising: agpeat source f l“ ll ﬂﬁmmm“‘ aI [ ty
of foods, an input neans for inputting Irnformati on about & ptur'ality “of
f oods, 10 heating information and a set-tenperature, a tenperature
det ect i onaxathes ohe lof @aidephiralityoft tefiperatiung detebtie nheamstis anaowtortacting
plurality of foods, a tenperature estimating neans for estimating a
t enper at usanspr. at Ieast anot her one of said plurality of foods, 15
a conparison neans for conparing a detected tenperature detect ed by said
tenperature detection rreans and an estimated tenperature estimted by said

tenperature estingfimg, g E\f'é%ﬁéﬁf@iﬂ?§9sﬁh%fe 18 8 Yokt Sourgd @

control neans for turnlng on an out put sal t source

depend ngE%m@dedeQﬁghﬁﬁq&Mal ned by said conpari son neans, 20
wherein said tenperature detection nmeans detects a tenperature of at |east

one of said plural | ty of foods, said tenperature estinating means estinates
a tenperature of Ieasﬁ ot her one of said.plurality of foods, said
conpari son rreans egley sppRyad ‘ure and said 25 estimated

tenperature with saj, ?teét %ﬁﬂ“lr f the detected
t enperature and the es uk&g §e%pttg{tge%%re a 8 ower than the
set-tenperature, . t hgn dhhRtuineiis Sl idptittitig HfstivetionesiRit ApRraltytdfdbodsf sai d

control neans is turned on, when one of the detected tenperature and the
est i il edheatingsinformasiopend; assehiternperatwren t he set-tenperature, the output of

sai d heat source baasl ?gmperaglreotiettec%on means for detecting a temperature of at least
one of said plurality of foods,
a temperature estimating means for estimating a temperature of at
least another one of said plurality of foods, |

15 a comparison means for comparing a detected temperature detected by
said temperature detection méans and an estimated temperature estimated by said
temperature estimating means with a predetermined set-temperature, and

a control means for turning on and off an output of said heat source
depending on a comparison result gained by said comparison means,

20 wherein said temperature detection means detects a temperature of at
least one of said plurality of foods,

said temperature estimating means estimates a temperature of at
least another one of said plurality of foods,
said comparison means compares said detected temperature and said
25  estimated temperature with said set-temperature,
when both of the detected temperature and the estimated temperature
are lower than the set-temperature, the output of said heat source based on a control
of said control means is turned on,
when one of the detected temperature and the estimated temperature
30  is higher than the set-temperature, the output of said heat source based on a control



22 of said control nmeans is turned off, and after intervals of a specified
ti me when both the detected terrperature and the estimated tenperature
~exceed the set-tenperature, all controls of said control neans are ended. 5

25. The cooking heater apparatus of clg m 24, vvherjiu’ﬂﬁ"mm
detecti on neans detects aterrperatureo aflrst f Bﬂﬂ’mty of
foods, said first food being placed farthest from sai d héat*source, and

sai d temﬁ@&m@thwgmg@aﬁ;gﬂtl mates a tenperature of a second food
of the plurality of foods, 10 said second food being placed nearest to

sai d heat source. Zaﬂeﬁmewa&@fmgﬁnwﬁeéﬂzmwhembgﬂlﬁiedﬂm tempexhlarei n
said tenp e detection neans dete ate erature g ood of
the pl uramﬁyﬂ@r efigpaEd W%Met?é‘ﬁ?fg'r P S Wt 0 R
terrperatu éﬁ@l{c 4ood of the 15 pl urallty of the foods. 27. The
cooki ng he er apparatus of claim 24, wherein said tenperature estimating

nmeans sonsiders at |east two factors selected fromthe group consisting of
a heating output, kind of foods, weight of food, shape of food, and
| ocati on of food, Zandfhmoookngtheabar@pamtuesfdméaw mmdlmnp@atur@he

cooki ng heat er, apparat s of claim 24 erei erature tin
means errpldg {ectigp means Wéfbeﬁlpﬁ@w@g’\g% f@@‘ig ugRlity, g5 dpg FFP data

and a the I 9 T Q t 85
cl aim 24, (ﬁ‘/\ﬁ}ebﬁgolﬁn sa d}g%cg‘% sou ce c%‘ SF“P %hﬂ% %@quegc%&%
power . 30esﬁnﬁ%§'ﬂéhxﬁ%%hﬁiat@@&@é é&%t&‘é@f@s%b&ﬂfo@@of the pluraly t¥of fooés heat

source for heating a plurality of Toods, 23 an i nput rreans | nputt| ng
i nf or hait i eaidedecertd faogbeing placed néamstetofsamﬂmat source.

26. The cooking heater apparatus of claim 24, wherein said temperature
- detection means detects a temperature of a biggest food of the plurality of foods, and
said temperature estimating means estimates a temperature of a smallest food of the

15  plurality of the foods.

217. The cooking heater apparatus of claim 24, wherein said temperature
estimating means considers at least two factors selected from the group consisting of
a heating output, kind of foods, weight of food, éhape of food, and location of food, and
20  estimates the estimated temperature.

28. The cooking heater apparatus of claim 24, wherein said temperature
estimating means employs at least one of a neuro-technology based on experimental
data and a theoretical analysis data.

25

29. The cooking heater apparatus of claim 24, wherein said heat source

comprises a high frequency electric power. '

30. A cooking heater apparafus comprising:
30 a heat source for heating a plurality of foods,



"heating information and a set-tenperature, a tenperature-detection nmeans
for detecti ng a detected tenperature of at |east one of said plurality

of
-foods, 5 a tenperature estimting n'i Hu, m“ﬂ "I‘ m,ng an
estimated tenperature of at |east anot r one of f oods,
an estimated terrperature correcting rreans for correct| ng “sal d esti mat ed

tenperature based on said detected tenperature, a conparison nmeans for

conparing sai d det egh ffpuit @Rk Truhputiigdfifopthalion abbit Splushality 6PHedblsE
detection neans and a correct ed estimated tenperature corrected by said

est i mat edhestipEnfirmasionemndacdettempeatreni t h a predet er mi ned set -
tenperature, and a control ?d;s f.or turning, on and gff a(g out put of ,said

heat source dependi A8 IBHeliaﬁ‘é”e ipn pans dax fatecking tgraperatige Pt son
neans; a| d tenperature det ect ed means det ects a
t enper at u?teleo rlteofeastplone o& Sard plurality of foods, said tenperature
correqing nmeans ang gahferafireMabEshatiBET Pictind! orC Astiftingd i aREnf%éd Mate a
corrected estinmated tenperature of at [east another one of said plurality
of f oods, teifperature of at least anotiwmirdne ofigpéd phwalityefiftedg onpar es sai d det ect ed

tenperature and said correctﬁd estlmated tenperature with the .
set -t enperat ure whefbestHm QOHRGNg: Jneans ford copesting egud

esti mated t.e r .t et -t enperature, the output of
sai d heat %%‘Hng%g% ?g’di% %a%%ﬂ?ﬁ%%ﬁﬁm%“ B means is tur ngd on, 25
when one of the det g%@ga}_,gd}p@@%yﬁ,@ ?aﬁgégﬁau@@c@atw@@%“mm ure is

hi gher than the set-tenperature, the output of said heat source based on a
cont ri) obyssdid temperatureredetection meansdarad fa cm'xdctadtmmmateérteaimrmlra

specified tine ter. _both of_ the detected t enper at ure and orrect
esti mat ed%® frrid egtimatasl tempesaiure enrpcting preans yif hs@re e‘fgetof sai d

control n&%ﬁer%ﬁﬁeeﬁ%fd'

a control means for turning on and off an output of said heat source

depending on the comparison result gained by said comparison means;

15 wherein said temperature detected means detects a temperature of at

least one of said plura]itsr of foods, '

said temperature correcting means and said estimated temperature
correcting means estimate a corrected estimated temperature of at least another one
of said plurality of foods, |

20 said oomidarison means compares said detected temperature and said
oorrec'oed estimated temperature with the set-temperature

when both of the detected temperature and oorrecbed estimated
temperature are lower than the set-temperature, the output of said heat source based
on a control of said control means is turned on,

25 when one of the detected temperature and corrected estimated
temperature is higher than the set-temperature, the output of said heat source based
on a control of said control means is turned off, and '

after intervals of a specified time after both of the detected
temperature and corrected estimated temperature exceed the set-temperature, all

30 controls of said control means are ended.



24 31. The cooki ng heater apparatus of clai m 30;—wherern—Satd-tenperature

-estimati ng neans enpl oys at | east one of neuro-te ed on
-experinental data and theoretical analysis data. , Mj ﬁﬂ ﬁﬂllﬁ'l)’he
cooki ng heater apparatus of claim 30, wherein sai'd L r Xhprises a

hi gh frequency el ectric. power.

31. The cooking heater apparatus of claim 30, wherein said temperature
estimating means employs at least one of neuro-technology based on experimental
data and theoretical analysis data.

5 32. The ooohng heater apparatus of claim 30, wherein said heat source
comprises a high frequency electric power.



